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 SCIENTIFIC REPORT 1 INTRODUCTION 
For several years, the Belgian Health Care Knowledge Centre (KCE) and 
the Belgian Cancer Registry (BCR) have been engaged in quality 
improvement initiatives for cancer patients. To that end, they have defined 
an integrative quality system in oncology that starts with the development 
and implementation of clinical practice guidelines, followed by the 
development of a set of indicators aiming to measure the quality of care 
and provide individual feedback to all hospitals, which can inform and 
promote activities to improve quality.1 At the national level, the steps of this 
improvement cycle have already been implemented for several cancers: 
rectum (in collaboration with PROCARE), breast, testis, oesophagus, 
stomach, lung, and head and neck cancers.2-7 

Recently, Bonte et al. reiterated the urgency of implementing auditing and 
quality control in daily clinical practice for gynaecological cancers,8 noting 
that less than 50% of ovarian cancer patients in Europe, in the time period 
1987-2006, were treated according to the prevailing guidelines.9 While 
evidence-based sets of quality indicators were proposed by researchers 
and clinicians in Europe, they were up to now neither assessed in Belgium 
nor implemented into quality assurance programmes to improve the quality 
of care for patients with a gynaecological cancer. 

Given this knowledge gap and that ovarian cancer care is still dispersed 
over nearly all Belgian hospitals (see section 1.2), while the management 
of these patients requires a great deal of expertise and experience, it was 
decided to set up a quality project for ovarian cancer. 
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1.1 Ovarian cancer 

1.1.1 Background 
Approximately 90% of malignant ovarian tumours originate in the surface 
layer covering the ovary, and are referred to as epithelial ovarian cancer.10 
It has been suggested that the majority of assumed ovarian cancers 
originate from the fallopian tube epithelium rather than from the ovary itself. 
In the advanced stages, it is difficult to distinguish tumours that started in 
the ovary, fallopian tube or the peritoneal surface. The differential 
diagnosis is based on agreed morphological criteria. Although there may 
be behavioural and prognostic differences, the therapeutic approach has 
been similar historically.10  

‘Epithelial’ ovarian cancer has several histological subtypes such as 
serous, mucinous, clear cell and endometrioid ovarian cancer. Previous 
research in molecular biology and tumour genetics identified two main 
groups of ovarian tumours: type I ovarian cancer including low-grade 
serous, low-grade endometrioid, clear cell, mucinous and transitional 
(Brenner) carcinomas and type II tumours including high-grade serous 
carcinomas, high-grade endometrioid tumours, undifferentiated tumours 
and malignant mixed mesodermal tumours.11  

In the present report distinction is often made between borderline ovarian 
tumours and invasive tumours. Borderline ovarian tumours are epithelial 
ovarian neoplasms, intermediate between benign and malignant 
categories.12 While serous borderline tumours share molecular and 
genetic alterations with low-grade serous carcinomas and can present at 
higher stages with peritoneal implants and/or lymph node involvement 
(which validates their borderline malignant potential), all other (non-
serous) subtypes of borderline ovarian tumours commonly present at 
stage I confined to the ovary(ies) and are associated with overall survival 
approaching that of the general population.12 

Ovarian cancer typically spreads to the adjacent genital organs and pelvic 
peritoneum, pelvic and para-aortic lymph nodes, omentum, organ and 
peritoneal surfaces in the upper abdomen and thoracic pleura. Staging of 
ovarian cancer is recorded following the TNM principles of the International 

Union Against Cancer (UICC) and more typically, the overall stage as 
proposed by the International Federation of Gynecology and Obstetrics 
(FIGO) is used (see Table 12 in the Appendix).  

Primary treatment of ovarian cancer is based on the combination of 
surgical staging and cytoreduction (debulking), and systemic treatment. 
Since the late nineties, paclitaxel-carboplatin combination therapy is 
considered as the preferable option.13 More recently, targeted therapies 
such as bevacizumab and PARP- inhibitors have emerged, both in first-
line therapy and recurrent disease.14, 15 Despite a high response rate to 
first-line therapy, the recurrence rate in ovarian cancer is high.  

1.1.2 Epidemiology of ovarian cancer in Belgium 
Cancers with a crude incidence rate of <6/100 000 per year in the 
European population are called ‘rare cancers’.16 Following the 
classification of the European network RARECAREnet, updated in 2015, 
all epithelial tumours of ovary and fallopian tube (layer 1) taken together 
cannot be considered rare cancers as they have a crude incidence rate of 
9.38/100 000. However, this group is composed of smaller entities (layer 
2) that are identified as rare tumours: adenocarcinoma with variants of the 
ovary, primary peritoneal serous/papillary carcinoma, Mullerian mixed 
tumour of the ovary and adenocarcinoma with variants of the fallopian 
tube. Non-epithelial tumours (crude incidence: 0.25/100 000), including 
sex cord tumours of the ovary, malignant/immature teratomas of the ovary, 
and germ cell tumours of the ovary are also rare tumours. 

In Belgium, 697 new cases of invasive ovarian cancer were diagnosed in 
2019, with a World standardized incidence rate of 5.9/100 000 person-
years (py) and a mean age at diagnosis of 67.0 years.17 The age-specific 
incidence rate was 5.2/100 000 py or lower in women younger than 40 
years old, and then progressively increased to reach a peak between age 
70 (38.4/100 000 py) and 80 years (45.7/100 000 py) before declining to 
32.7/100 000 py at age 85 years and over. 
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Over the last fifteen years, the age-standardised incidence rates (WSR)a 
decreased from 9.4/100 000 py in 2005 to 5.9/100 000 py in 2019. This 
trend is specifically present for the population aged 55 and over.17  

In 2019, 69.1% of all ovarian cancers with known stageb were diagnosed 
with stage III or IV.17 Because ovarian cancers are often diagnosed when 
widespread, the prognosis is particularly poor, causing significant 
morbidity and mortality. Based on the data of the Belgian Cancer Registry, 
the 5-year relative survival proportion for women diagnosed in 2015-2019 
was 47.7% (95% CI [45.5; 50.0]),17 which is comparable to other European 
countries.19 The 5-year relative survival was the poorest for women 70 
years and older (32.0% [28.7, 35.4]).17 Unlike other common cancer types, 
the proportion of patients who die from ovarian cancer has not improved 
substantially over time.19 

Most well-established risk and protective factors for epithelial ovarian 
cancer relate to reproductive and hormonal factors. Higher parity, oral 
contraceptive use and tubal ligation all significantly reduce risk, while 
family history of ovarian or breast cancer (including mutations in the BRCA 
genes, Lynch syndrome, etc), older menopausal age, obesity, menopausal 
hormone therapy use, a history of endometriosis, and smoking increase 
risk.19 Unfortunately, only a small proportion of cases can be attributed to 
modifiable factors, restricting the room for prevention. Improving survival 
requires timely and correct diagnosis coupled with effective treatment 
provided by professionals with expertise and experience.  

 
a  The age-specific incidence rate is the crude incidence rate in a particular 

5-year age group and expressed per 100 000 person years. The age-
standardised incidence rate is a weighted average of the individual age-
specific rates using an external standard population. It is the incidence 
that would be observed if the population had the age structure of the 
standard population. Often either the European Standard Population 
(ESP) or the World Standard Population (WSP) is used. 

1.2 Dispersion of care for ovarian cancer in Belgium 
In 2013, the Belgian Cancer Registry performed exploratory analyses to 
illustrate the dispersion of care for ovarian cancer in Belgium with data 
collected for incidence years 2004-2008. For these analyses, 5 471 
patients were included, with either ovarian cancer (invasive or borderline 
behaviour) or cancer of the fallopian tube (invasive behaviour only).(Oral 
communication with the Belgian Cancer Registry) In 2004-2008, the 
management of ovarian cancer patients took place in 113 different 
hospitals, with 81 hospitals treating less than 10 patients with invasive 
ovarian cancer per year. Only three Belgian hospitals treated more than 
25 patients with borderline and invasive ovarian cancer per year. 

In the KCE report ‘Organisation of care for adults with a rare or complex 
cancer’ (2014), the working group of experts in gynaecological cancers 
recommended to concentrate staging and surgical treatment of patients 
with ovarian cancer in Reference Centres.20 More precisely, all high-risk 
stage I and higher malignant epithelial tumours of the ovary, fallopian tubes 
or peritoneum, all patients needing operative staging including 
lymphadenectomy should be referred to a Reference Centre. They also 
proposed to refer all patients with a suspicion of non-epithelial ovarian 
cancer (e.g. increased serum tumour markers, or ultrasound or MRI 
suggestive of non-epithelial ovarian cancer) for surgery to a Reference 
Centre. This should be done in close collaboration with Referring Centres 
which have a program in oncology, where e.g. first-line chemotherapy can 
be performed after discussion with the Reference Centre. Details of 
general and specific criteria for Reference Centres for cancers of the 
female genital system were described in section 5.5.3. 

b  Staging according to the TNM 8th edition;18. Brierley JD GM, Wittekind C. 
TNM Classification of Malignant Tumours, 8th Edition. Wiley-Blackwell, 
2017. combined TNM stage: compilation of pathological (pTNM) and 
clinical (cTNM) stage, whereby pTNM prevails over cTNM, except when 
cTNM stage is IV. 
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However, these recommendations have not yet been formally 
implemented and minimum caseload for hospitals or surgeons are 
currently not required to perform (and reimburse) the operation of ovarian 
cancer patients in a hospital in Belgium.20 

1.3 Measuring quality 
In addition to centralisation of care, measuring quality is also critical in 
improving the quality of care. Audit and feedback can reveal to what 
degree evidence-based recommendations are implemented, which 
outcomes are achieved in the population, which practices are associated 
with better outcomes, and, most importantly, what can be done to optimize 
the care in the future. Hospitals can benchmark their results against 
international and national results, identify best practices, and 
systematically improve their own practice.21 

According to Donabedian’s classification, quality indicators can be 
categorized in process indicators (what is actually done in giving and 
receiving care), outcome indicators (states of health or events that follow 
care, and that may be affected by health care) and structure indicators 
(characteristics of providers and the health care system that affect the 
system’s ability to meet the health care needs of individual patients or a 
community; see Box 1).21 

The value-based health care framework of Porter et al. highly praises 
comprehensive outcome measurement to drive quality improvement. The 
complete set of all outcomes is what matters to patients. Measured 
outcomes should reflect the quality of the whole care cycle, rather than 
outcomes of a single intervention, a single speciality or a single care 
episode. Measuring outcomes that are the result of a whole care cycle 
enforces all caregivers involved to accept joint accountability and work 
together towards quality improvement.2, 22  

However, data for comprehensive outcome measurement is often lacking, 
especially if retrospective databases are used. Data used to evaluate 
process indicators are more commonly available in administrative 
databases. Moreover, process indicators are more easily ‘actionable’, they 
show what precisely can be done differently to improve outcomes, under 

the condition that the effectiveness of the measured processes is 
supported by evidence.2, 22, 23 

Box 1 – Description of structure, process and outcome indicators21 

Structure indicators relate to the attributes of the settings in which care 
occurs. This includes material resources (such as facilities, equipment, 
and financing), human resources (such as the number and qualifications 
of personnel) and the organisational structure (such as medical staff, 
organisation, methods of peer review, and methods of reimbursement). 

Process indicators refer to what is actually done in giving and receiving 
care, i.e., the practitioner’s activities in making a diagnosis, 
recommending or implementing treatment, or other interaction with the 
patient. 

Outcome indicators attempt to describe the effects of care on the 
health status of patients and populations. 
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2 OBJECTIVES AND SCOPE 
2.1 Aim of the study 
The main objectives of this study were to develop and calculate a set of 
quality indicators for the diagnosis and treatment of epithelial ovarian 
cancer, to provide insight into the patterns of care and evaluate the 
outcomes of care for these patients in Belgium. Another objective of this 
report was to assess the volume-outcome relationship: do patients 
treated in higher volume hospitals have on average different outcomes 
than patients treated in lower volume hospitals? 

The quality indicators are analysed per hospital, so that the variability 
between hospitals can be assessed. This approach also allows for 
individual feedback to be provided to the hospitals. At the time of 
publication of this report, each Belgian hospital will receive from the 
Belgian Cancer Registry an individual feedback report with their own 
results benchmarked to the results obtained by the other (anonymised) 
hospitals. All analyses were performed blinded and are reported 
anonymously, thus providing an honest and constructive evaluation of the 
results, with a focus on quality improvement rather than competition 
between hospitals. 

It must be emphasized that the aim of the study is to improve the quality of 
care by giving the hospitals the opportunity to scrutinise their results, find 
possible explanations and take actions for improvement where 
appropriate, and not to judge any individual caregiver or hospital. By 
avoiding a name-and-blame culture, we hope that all caregivers involved 
are encouraged to further improve the care for patients with epithelial 
ovarian cancer. The data used for this study do not always allow for precise 
and correct comparison between individual hospitals as they are extracted 
from administrative databases not originally intended for quality 
measurements. Sample sizes are often small and residual confounding 
may exist, even after case-mix correction. 

In 2016, KCE published an evidence-based guideline for the diagnosis, 
treatment and follow-up of ovarian cancer.13 The quality indicators 
identified for the present study (cf. infra) were partly based on these 

guidelines. In the present report, the processes of care and their outcomes 
are analysed for patients diagnosed in the period 2014-2018, thus largely 
before the publication of the KCE guidelines. The results should therefore 
be regarded as a baseline for future follow-up of the quality of care. 

2.2 Scope 
In this report, we focus on epithelial carcinoma of the ovary, fallopian 
tube and primary peritoneum, including borderline and invasive 
disease (see section 3.1.1 for more information on the selected 
population). Malignancies of non-epithelial origin were considered out of 
scope. Hence, from here ‘epithelial ovarian cancer’ should be read as 
‘epithelial carcinoma of the ovary, fallopian tube and primary peritoneum 
(including borderline and invasive disease)’. 

2.3 Target audience 
The primary audience of this project are caregivers and hospitals that 
provide care for patients with ovarian cancer. The results of the quality 
indicators may also be of interest to other stakeholders, although their 
information needs may not fully be addressed. Importantly, this report is 
intended to provide recommendations to advise policy makers on 
decisions related to health care.  
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3 METHODOLOGY 
This chapter presents an overview of the methodology used to identify, 
select, measure, and interpret quality indicators related to the diagnosis 
and treatment of epithelial ovarian cancer. Every step in this process was 
thoroughly discussed with the clinical experts (see colophon) during eight 
meetings and through e-mail communication.  

The clinical experts, representing various specialties and with profound 
expertise and experience in the diagnosis and treatment of patients with 
ovarian cancer, work in academic and non-academic centres, 
geographically spread over the country, and are familiar with the Belgian 
context (e.g. fees, reimbursement rules). Some of these clinical experts 
were also involved in the development of the KCE guidelines that preceded 
this report.13 

3.1 Step 1: Identification of the target population: data 
selection and linkage of databases 

3.1.1 Selection of the study population in the Belgian Cancer 
Registry database 

A total of 5 934 tumours of the ovary (ICD-10 code C56.9), fallopian tube 
(ICD-10 code C57.0-C57.3) and primary peritoneum (C48.0-C48.9), 
invasive and borderline, newly diagnosed in 2014-2018 were identified in 
the Belgian Cancer Registry (BCR) database. This population included all 
patients assigned the female sex at birth with official residence in Belgium 
at the time of diagnosis and with a known National Number for Social 
Security (INSZ/NISS). From this population, 5 280 patients with an 
epithelial ovarian cancer, according to the RARECAREnet definitionc of 
Epithelial Tumours of Ovary and Fallopian Tube ICD-O-3 topography and 
morphology codes, were selected for the study (Table 11). The histological 

 
c  RARECAREnet Study - Data Source and Methods 

(http://rarecarenet.istitutotumori.mi.it/)  

types were grouped based on the International Collaboration on Cancer 
Reporting (ICCR) classification.24  

Furthermore, the following exclusion criteria were applied (Figure 1): 

1. Patients for whom no link could be made with the health insurance 
data of the Intermutualistic Agency (‘Intermutualistisch Agentschap’ – 
‘Agence Intermutualiste’, IMA – AIM, see section 3.1.2), because 
quality indicators cannot be calculated without these data; 

2. Patients for whom the incidence date (Box 2) was the same as the 
date of death: quality of care cannot be evaluated for those patients; 

3. Patients for whom the incidence date was the same as the date they 
were lost to follow-up: these were patients who lived in Belgium at time 
of diagnosis, but moved abroad by the next follow up on the vital status 
and as a consequence, no information on the vital status is available 
at the Crossroads Bank for Social Security (‘Kruispuntbank van de 
Sociale Zekerheid’ - ‘Banque Carrefour de la Sécurité Sociale’, KSZ – 
BCSS, see section 3.1.3); 

4. Patients who had multiple ovarian cancers (epithelial or non-epithelial) 
registered with incidence date during the study period (except those 
who had an invasive and a borderline ovarian tumour diagnosed on 
the same incidence day; then only the invasive tumour was included 
in the project (n=5)). Patients with multiple malignant tumours in 
different locations (other than the ovary, fallopian tube and primary 
peritoneum) were not excluded. 
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Box 2 – Definition of incidence date 

The incidence date is the date of first microscopic confirmation of the 
cancer (cytology or histopathology). If there is no microscopic 
confirmation, then the date of the first hospitalization for cancer is used 
if available, otherwise the date of the first consult for the cancer is used, 
followed by the date of the technical or clinical investigation leading to 
the diagnosis of cancer, followed by the first date of treatment for 
cancer, followed by the date of death if no other information is available 
Consequently, for ovarian cancer, where the first microscopic 
confirmation often occurs during the surgery intended to treat the 
disease, the incidence date equals the date of surgery. 

A total of 161 patients were excluded from the study (3.0%). The resulting 
study population consisted of 5 119 patients diagnosed in 2014-2018 
with an epithelial ovarian cancer. Invasive and borderline were grouped 
for the calculation of the quality indicators, unless otherwise specified.  

For some quality indicators additional exclusion criteria were applied. For 
example, patients who died within 30 days after main surgery were 
excluded from some quality indicators to avoid an underestimation 
(because these patients died before they could receive e.g. the adjuvant 
systemic treatment). 

Figure 1 – Selection of the study population (N=5 119) 
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3.1.2 Linkage with health insurance data 
In Belgium, physicians are mainly paid on a fee-for-service basis. 
Compulsory health insurance pays for medical services on the basis of a 
fee schedule, called ‘nomenclature’ (see Box 2). Since 2009, the Belgian 
Cancer Registry is authorized to link data from its database based on the 
National Number for Social Security (INSZ – NISS) with data on 
reimbursed cancer-related diagnostic and therapeutic procedures and 
pharmaceuticals.25 These data are obtained from the seven main health 
insurance organisations via the Intermutualistic Agency (IMA – AIM). Via 
this linkage procedure, the Belgian Cancer Registry receives for each 
registered cancer patient, health insurance data starting from 1 January of 
the year preceding the incidence year, until 31 December of the fifth year 
after the incidence year. These data are further mentioned as IMA – AIM 
data. For this study, IMA – AIM data up to June 30 2020 (as accountancy 
date) were used by the BCR. A delay of up to two years should be taken 
into account before IMA – AIM data are 100% complete. 

Box 3 – The RIZIV – INAMI nomenclature  

Medical and paramedical services covered by compulsory health 
insurance are listed in a fee schedule, called ‘nomenclature’, which lists 
several thousand unique covered services. The list of reimbursable 
codes contains for each item the professional qualification needed to be 
eligible for reimbursement, a code-number, a description of the item, a 
key letter according to the medical specialty, a coefficient and 
application rules. The coefficient gives for each procedure the relative 
value compared to other procedures with the same key letter. 
Multiplying the coefficient by the value of the key letter determines the 
amount of payment to the provider concerned (i.e., the fee).  

The type of reimbursable benefits and their amounts (total fee and 
reimbursement) are determined through a process of negotiations with 
the various parties involved within RIZIV – INAMI, all within pre-set 
budgetary limits. The National Commission of health insurance 
organisations and providers, known as ‘Medico-Mut,’ negotiates the 
tariffs, and more specifically, on the value of the key letter. The 
negotiated fee or ‘convention tariff’ is established in agreements (for 

physicians and dentists) and conventions (for other healthcare 
providers). 

A disadvantage of working with IMA – AIM data is that they have no direct 
link with the indication for the intervention and the nomenclature 
description is often not specific. Thus, only interventions performed near 
the incidence date were selected so that, to the extent possible, 
procedures performed for other indications could be excluded. In the 
databases, small deviations in the incidence date and the date of the 
medical act are possible. Therefore, time frames were used to link IMA – 
AIM data to the cancer diagnosis. Unless otherwise specified, the following 
time frames were used in this study: 

 For multidisciplinary team meeting (MDT, ‘Multidisciplinair 
Oncologisch Consult (MOC)’ – ‘Consultation Oncologique 
Multidisciplinaire (COM)’), an asymmetric time frame starting one 
month before the incidence date until three months after the incidence 
date was used; 

 For genetic testing, a symmetric time frame of one year before and 
after the incidence date was used; 

 For other diagnostic procedures (CEA and CA-125, cytohistological 
examination, and imaging), a symmetric time frame of three months 
before and after the incidence date was used; 

 For therapeutic procedures including surgery derived from IMA data, 
an asymmetric time frame starting one month before the incidence 
date until nine months after the incidence date was used;  

 Neo-adjuvant chemotherapy was defined as from one month before 
incidence to the date before the date of main surgery (see 0 for the 
definition of main surgery); 

 Adjuvant treatment was defined as treatment starting on the date of 
the main surgery until nine months after main surgery; 

 Multiple tumours (other than ovary, fallopian and peritoneum) 
diagnosed in the timeframe from 2004 till end 2018. 
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One month was defined as 30 days. 

3.1.3 Vital status 
The vital status of the included patients was retrieved from the Crossroad 
Bank of Social Security (‘Kruispuntbank van de Sociale Zekerheid’ - 
‘Banque Carrefour de la Sécurité Sociale’, KSZ – BCSS) based on the 
patients’ unique National Number for Social Security (INSZ – NISS). Using 
this active follow-up method, patients were followed up until December 1, 
2021. 

3.1.4 Pathology reports 
As part of the mandatory cancer registration process, laboratories for 
anatomic pathology deliver the pathology reports related to a diagnosis of 
cancer to BCR. In general, only pathology reports in which cancerous 
tissue is found are sent to BCR.26 Pathology reports dated from one month 
before to nine months after the incidence date were used. More 
information on how pathology reports were used to define surgery in this 
project can be found in section 3.3.2. 

3.1.5 Data unavailable for assessment of quality indicators 
As this study is based on administrative data, several types of relevant 
information were not available for the assessment of quality indicators:  

 Clinical information: the results of diagnostic tests or imaging 
procedures, as well as the intent of procedures cannot be derived from 
the administrative data. Information on (patient-related) reasons for 
delay or refusal to treat was not available. 

 From the health insurance data, it could not be deduced in a reliable 
way who performed the surgery, because the lead surgeon 
sometimes allocates the billing for the procedure to another surgeon. 
Hence, in order to avoid over- as well as underestimation of surgical 
activities for surgeons it was decided not to perform any analyses at 
that level.  

 Professional titles to recognize expertise, as “gynaecologic 
oncologist” is not officially recognized as a subspecialty in Belgium. 

 Procedures that were not reimbursed through the national health 
insurance, such as certain treatments performed in the framework of 
clinical trials, were not captured. 

 Surgical reports, which should have information on whether or not 
there was macroscopic residual disease left after the (attempted) 
debulking surgery, are not available at the BCR (only at the level of 
the hospitals). Therefore, it was not possible to adequately assess the 
quality of the debulking surgery. 

Patient reported outcomes and experiences are not included in the 
administrative databases. 

3.2 Step 2: Identification and selection of possible quality 
indicators 

3.2.1 Identification of possible quality indicators 
Candidate quality indicators were identified from peer-reviewed papers 
(indexed literature; see Appendix 2.1 for the search strategy Ovid 
Medline), reports published by international healthcare agencies (grey 
literature; http://www.qualitymeasures.ahrq.gov, 
 www.jointcommission.org, www.eortc.org, http://www.nice.org.uk, 
www.nhs.uk, http://www.healthcareimprovementscotland.org, 
http://www.iknl.nl, www.soncos.org, and http://www.clinicalaudit.nl) and 
the KCE guideline on ovarian cancer.13 The main searches were 
conducted in November 2019.  
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3.2.2 Selection process and results 
The Medline search yielded 244 unique citations. Based on title and 
abstract 42 papers were included for full-text evaluation. This evaluation 
resulted in the inclusion of 18 papers that reported quality indicators. From 
the grey literature five additional papers and reports were selected as 
sources for quality indicators. The PRISMA flowchart is depicted in 0 and 
an overview of the selected documents is given in Appendix 2.3, Table 13.  

The initial long list of quality indicators identified in the above-mentioned 
sources contained 104 indicators. Indicators that referred to the same 
concept were merged in a single indicator whenever possible. 
Furthermore, indicators were rephrased for clarity and consistency. This 
step resulted in a list of 60 indicators of interest (Appendix 2.4, Table 14). 

The list of 60 indicators was used as the starting point for the assessment 
of indicators by a panel of twelve clinical experts (see colophon). First the 
members of the panel were asked to score each quality indicator on its 
relevance. To be relevant, an indicator needed to reflect an important 
health issue or an aspect of the health system functioning that matters to 
the health of the population group in question, assist in monitoring health 
system performance, and be meaningful to stakeholders.  

For this assessment, a five-point scale was used: 

 5 = Top priority: should be included 

 4 = Moderate priority: can be included 

 3 = Some priority: inclusion unsure 

 2 = Little priority: likely not to be included 

 1 = No priority: should not be included 

Each clinical expert and the KCE team received one vote, leading to 
thirteen votes in total. Indicators were then ranked according to the 
received scores.  

Of the 60 quality indicators retrieved from scientific literature, 32 QI had 
≥70% of 4-5 scores (green), 9 intermediate QI received between 50-69% 
of 4-5 scores (yellow) and 19 QI received <50% of 4-5 scores (red; 
Appendix 2.4, Table 15 and Table 16).  

Due to the COVID-19 crisis and the lockdown imposed by the Ministerial 
Council (March-June 2020), the subsequent meeting to discuss indicators 
that obtained intermediate scores (‘yellow indicators’) was replaced by an 
online survey (May 2020). This second round led to the retention of two 
yellow quality indicators and to a definitive exclusion of the seven others 
(Table 17). 

3.2.3 Measurability of selected quality indicators 
In a following step, the measurability of the 34 quality indicators was 
assessed. To that end, the availability of data for every single element of 
the quality indicator was evaluated. Sixteen quality indicators were 
excluded at this step (Table 18), either because they were not measurable 
with available retrospective data (14 QI) or because they were redundant 
with other QIs (2 QI, i.e., QI17 and QI26). 

3.2.4 Final selection of quality indicators to be fully elaborated 
Seventeen quality indicators were fully elaborated and form the basis of 
the report; they are presented in Table 1. During this step, the original 
formulation of each quality indicator was fine-tuned to reflect the standards 
of quality of care and what was measurable with Belgian data.  

According to Donabedian’s classification, quality indicators were 
categorized in process, structure and outcome indicators (Table 1, last 
column).21 The majority of the selected indicators were process indicators, 
whereas three indicators assessed outcome and two structure-related 
indicators were selected. The following quality dimensions were covered: 
effectiveness, appropriateness, continuity, safety, and timeliness. No 
indicators addressed patient-centeredness, efficiency or equity.  
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Table 1 – Final selection of seventeen quality indicators 
Category Quality Indicator S/O/P 

MDT Proportion of women with epithelial ovarian cancer who were discussed at a multidisciplinary team (MDT) meeting P 

Diagnosis and staging Proportion of women with invasive epithelial ovarian cancer who underwent genetic testing P 

Proportion of women with epithelial ovarian cancer having a histological or cytological diagnosis prior to starting 
chemotherapy 

P 

Proportion of women with stage I-IIA invasive epithelial ovarian cancer and borderline tumours who received a staging 
surgery 

A. Proportion of patients with stage I-IIA invasive epithelial ovarian cancer in whom a minimal staging surgery (as 
defined) was performed  

B. Proportion of patients with stage I-IIA borderline epithelial ovarian cancer in whom a minimal staging surgery 
(as defined) was performed 

P 

Proportion of women with epithelial ovarian cancer having an abdomino-pelvic imaging prior to starting treatment P 

Proportion of women with stage I-IIA invasive epithelial ovarian cancer who received surgery, in whom at least 20 
lymph nodes were removed 

P 

Proportion of women with a borderline ovarian tumour who were operated, in whom no lymphadenectomy was performed P 

Chemotherapy Proportion of women with invasive epithelial ovarian cancer who received platinum-based chemotherapy, either in 
combination or as a single agent 

A. Proportion of women with high grade serous stage I-IIA invasive epithelial ovarian cancer who received 
platinum-based chemotherapy, either in combination or as a single agent 

B. Proportion of women with stage IIB-IV invasive epithelial ovarian cancer who received platinum-based 
chemotherapy, either in combination or as a single agent 

P 

Proportion of women with invasive epithelial ovarian cancer who had surgery and platinum-based chemotherapy, who 
received at least 9-18 weeks of chemotherapy 

A. Proportion of operated women with high grade serous stage I-IIA invasive epithelial ovarian cancer who received 
at least 9 weeks of platinum-based chemotherapy 

B. Proportion of operated women with stage IIB-IV invasive epithelial ovarian cancer who received at least 18 
weeks of platinum-based neo-adjuvant (NACT) and/or adjuvant (ACT) chemotherapy 

P 

Proportion of women with invasive epithelial ovarian cancer who started their chemotherapy within 42 days following 
surgery 

P 
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Category Quality Indicator S/O/P 

Timeliness of start of 
treatment 

Median time between diagnosis (by medical imaging) and start of first treatment P 

End-of-life* Proportion of deceased women with epithelial ovarian cancer who received systemic therapy within 14 days prior to death P 

Survival The 1, 2 and 5-year observed and relative survival after a diagnosis of epithelial ovarian cancer O 

Complicated recovery** Proportion of women with epithelial ovarian cancer who were hospitalised for 30 days or longer, were readmitted or died 
within 30 days of surgery 

O 

Mortality Proportion of women with epithelial ovarian cancer who died within 30 days of surgery O 

Volume-outcomes Association between hospital main treatment volume and outcome in patients with invasive epithelial ovarian cancer S 

 Association between hospital surgical volume and outcomes in operated patients with invasive epithelial ovarian cancer S 
Note. S: structure; O: outcome; P: process 
*: Initially, this quality indicator was not included. But after discussing the clinical relevance of the post-chemotherapy mortality as a quality indicator, it was decided with the 
clinical experts to measure instead whether chemotherapy (including targeted therapy) was administered within 2 weeks before death, as a proxy for over-treatment at the 
end of life. 
**: Initially, this quality indicator was on 30-day post-surgical readmission only. However, it was noted that patients who died or were not discharged within 30 days were 
excluded from the quality indicator, which gave the impression that some older or high-stage patients had better post-surgical outcome. So, after discussing with the clinical 
experts, this indicator was adapted to include death or failure to be discharged within 30 days after surgery as part of a “complicated recovery” after the main surgery. 

Two initially selected quality indicators (the proportion of patients who 
received a debulking surgery, and the proportion who received 
comprehensive treatment, i.e., debulking and platinum-based 
chemotherapy) were downgraded to ‘descriptive indicators’. This is 
further explained in section 3.5.1. 

Step 3:  
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3.3 Operationalization of indicators  

3.3.1 Technical fiches 
For each selected quality indicator, a technical fiche was constructed 
detailing the rationale behind the indicator and its definition (type of 
indicator, description, numerator and denominator). Each indicator was 
translated into an algorithm including all in- and exclusion criteria. 
Whenever applicable, a target was defined by expert consensus before 
the analysis of the QI. Furthermore, the need for subgroup analyses, risk 
adjustment and sensitivity analyses were evaluated. The technical fiches 
for all quality indicators are included in Appendix 6. 

3.3.2 Defining diagnostic and therapeutic procedures  

3.3.2.1 Selection of nomenclature and ATC codes in the health 
insurance database 

For each diagnostic and therapeutic procedure that is examined in one of 
the quality indicators, nomenclature codes were selected in the IMA – AIM 
database and discussed with the research team and the clinical experts.  

Diagnostic procedures 
Nomenclature codes for MDT, tumour markers and cytogenetic testing 
(CA125, CEA, and BRCA testing), imaging (echography, X-ray, MRI, 
PET(CT) and CT), cyto-histological diagnostic procedures, image-guided 
biopsy, removal of ovarian cyst, and scopies are presented in Appendix 
3.1. 

A limitation of the nomenclature for genetic testing is that the nomenclature 
codes used are not specific for BRCA testing and that it is impossible to 
disentangle germline vs. somatic testing (see section 5.1.2). Also, despite 
the clinical importance of distinguishing CT-scan of the pelvis from CT-
scan of the pelvis and abdomen (CT-scan of pelvis alone is considered 
inferior quality of care), there is no distinction between these two scans in 
the nomenclature and all are billed as abdominal CT scans. 

Systemic treatment 
The list of chemotherapy products (including targeted therapy) given as 
treatment for ovarian cancer was selected based on discussions with the 
clinical experts, using the Anatomical Therapeutic Chemical (ATC) codes 
issued by the WHO (see Appendix 1.1); they were then identified in the 
IMA – AIM database based on the linkage with the national CNK-coding 
system from RIZIV - INAMI. 

Surgical procedures 
Nomenclature codes for therapeutic surgical procedures are presented in 
Appendix 3.2.  

Quality of surgery is a defining factor in the outcome of ovarian cancer 
care. Because of the importance of details of the surgery for the calculation 
of many quality indicators, the concordance between the information on 
the surgical procedures retrieved from pathology protocols (see 3.3.2.2) 
and the IMA – AIM data was examined. When comparing these two 
different sources, it was concluded that IMA – AIM data were deemed 
insufficiently precise to be used in determining the type and quality of the 
‘main surgery’ for the calculation of several quality indicators. As such, it 
was decided to manually encode data from pathology reports delivered to 
BCR and use the organs and tissues removed to define the surgical 
procedures performed. It should be noted that surgical reports are not 
available at BCR, so pathology reports were the closest available original 
source of information on surgical procedures. 

Among the 5 119 borderline and invasive ovarian tumours in the database, 
pathology data were available for 4 811 tumours (Table 2). There were 
thus 308 tumours for which no pathology report was available at BCR (in 
the time frame 1 month before to 9 months after incidence date). For 203 
cases out of these 308 tumours, no surgical interventions were identified 
in the IMA – AIM data. Given the agreement between the pathology search 
and IMA – AIM data, these 203 patients could confidently be included in 
the analysis as having had ‘no surgery’.  
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For the remaining 105 cases (60 had a borderline tumour) for whom a 
surgical intervention was identified in the IMA – AIM data, but for whom no 
pathology report was transferred to the BCR , the information from IMA – 
AIM data was considered not sufficient to allow including these cases in 
the calculation of certain QIs for which precise information on the type of 
surgery was needed. However, when only the date of surgery was required 
for the calculation of the QI (e.g. to calculate the start of adjuvant 
chemotherapy), these cases were included and the date available in the 
IMA – AIM data was used. 

Additionally, there were 206 tumours where the IMA – AIM data indicated 
that a therapeutic surgical intervention had taken place, while from the 
pathology report it was concluded that only a biopsy or cytology (but no 
therapeutic surgery) had taken place. If the date of the pathology report 
corresponded with the IMA – AIM surgery date, the information retrieved 
from the pathology report was prioritized and the patient was thus 
categorised as not having had surgery (n=74). Otherwise, the surgery 
found in IMA – AIM was used as the date of surgery, though IMA – AIM 
data was not used to specify the type of surgery (n=132). 

In summary, there were three different situations in which there was 
insufficient information to define a ‘main surgery’ (see 3.3.2.2) based on 
the pathology reports (Table 2): 

 

 634 tumours for which a pathology report was available in the time 
frame 1 month before to 9 months after incidence date but no 
therapeutic surgery was described (e.g. only a biopsy or cytology) and 
no therapeutic surgery was found in the IMA – AIM data  included 
and categorised as ‘no surgery’ since both data sources agree; 

 105 tumours for which no pathology report was available in the time 
frame 1 month before to 9 months after incidence date but therapeutic 
surgery was found in IMA – AIM data  date of main surgery from 
IMA – AIM data was used, but the case was excluded when details of 
type of main surgery were necessary; 

 206 tumours for which a pathology report was available in the time 
frame 1 month before to 9 months after incidence date, but no 
therapeutic surgery was described (e.g. only a biopsy or cytology), 
while therapeutic surgery was found in IMA – AIM data  74 of these 
cases were considered to have ‘no surgery’ as the date of the IMA – 
AIM surgery corresponded with the date of the pathology report and 
the latter indicated that only a biopsy (with or without cytology) was 
performed. 

Note that from the pathology reports, it was not possible to distinguish 
whether a staging/debulking/resection was laparoscopic or open surgery. 
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Table 2 – Summary of the situations in which a main surgery could not be identified based on pathology reports 
  Therapeutic surgery found in the IMA – AIM data?  

  Yes (N=4 075) No (N=1 044) Total (N=5 119) 

Pathology report available?*    

     Yes    n=4 811 

Therapeutic surgery reported?    

     Yes n=3 764 n=207      n=3 971** 

     No  n=206, these patients were 
considered to have ‘no surgery’ if the 
date of the IMA – AIM surgery 
corresponded with the date of the 
pathology report (n=74) 

n=634, these patients were included 
and categorised as ‘no surgery’ since 
both data sources agree 

     n=840 

     No  n=105, date of surgery from IMA – 
AIM used, but patient excluded when 
details of type of surgery were 
necessary 

n=203, these patients were included 
in the analysis as having had ‘no 
surgery’ 

n=308 

* In the time frame 1 month before to 9 months after incidence date; ** when a therapeutic surgery could be defined based on pathology reports, this information was used. 

In general, laboratories for pathological anatomy transfer only those 
pathology reports to BCR in which cancerous tissue is found. This may (in 
part) explain why some pathology reports were missing, particularly for 
borderline tumours, or for follow-up procedures such as completion of 
staging following ovariectomy for low-stage tumours.  

In the cohort for this study, there were 550 (10.7%) patients with a first 
surgery appeared incomplete (i.e., did not meet the definition of debulking 
or staging; see 3.3.2.2 for definition) and a second surgery was identified 
in IMA – AIM data but for which there was no pathology report available. 
For these patients, it was hypothesized that the surgery may have been 
completed in a second step, for which the pathology report was not 
available at BCR. This number is higher for early stage (stage I-IIA, n=346) 
compared to advanced or unknown stage (stage IIB-IV, n=124; unknown 

stage n=80), as in early stage it is more likely that no neoplastic cells were 
found in a second surgery and that therefore the pathology report was not 
sent to BCR. 
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3.3.2.2 Definition of surgery based on manual coding of 
pathology reports 

Objective 
The type and quality of surgery is a critical factor in ovarian cancer 
treatment. However, IMA – AIM nomenclature descriptions are not specific 
enough (or used accurately enough) to determine the type of surgery 
performed. For this project, information was also manually extracted from 
the pathology reports delivered to BCR. Specifically, a list of 
organs/tissues examined by the pathologists was used to define the type 
of surgery. 

Contents of the pathology reports 
For all epithelial ovarian tumours with incidence year 2014-2018, BCR 
examined all available pathology reports from 1 month before to 9 months 
after incidence and manually encoded 93 separate variables for each 
pathology report. This was done by data-managers and medical students 
at the BCR, who completed a 1.5 hour recorded training session and 
completed at least 20 identical practise cases. Furthermore, multiple 
extensive quality checks were performed by a physician-expert from the 
BCR, who was also available for support during the encoding. 

For each abdominal and pelvic organ/tissue, BCR encoded whether 
it was fully or partially resected, biopsied, or previously removed. The 
number and location of removed and/or affected lymph nodes were also 
encoded, as well as the TNM classification and FIGO stage, if/as 
reported by the pathologist. Additionally, the following variables were 
retrieved from the pathology reports: date of specimen, the laboratory for 
pathological anatomy, abdominal cytology (ascites/washings), removal of 
primary tumour (full versus partial removal of the primary tumour as part of 
the procedure). A surgical centre was assigned using IMA – AIM data by 

taking the centre billing for a surgical procedure within 3 days around the 
date of specimen. If no IMA – AIM billings were found for surgical 
procedures, then the billing of the hospital stay corresponding to the date 
of specimen was used to identify the hospital performing the surgical 
procedure. 

In total, 10 950 pathology reports, individually registered, were read and 
analysed in summer 2020 and spring 2021; this corresponded to 4 883 
patients.  

Defining surgery based on pathology reports 
Manual encoding of the pathology reports resulted in a list of variables per 
surgery indicating which organs and tissues were examined by the 
pathologist and therefore had been (partially) resected or biopsied during 
the surgery. To convert this series of variables into a single surgery 
variable for calculation of the quality indicators, an exact definition for the 
type of surgery had to be developed, based on which organs/tissues 
should be removed during the procedure (Table 3). 

However, while pathology reports provide more precise information on the 
type of surgical procedure compared to IMA – AIM data, this is still a proxy 
for the type of surgery since important information such as whether all 
macroscopic disease was removed, is not available in the pathology 
reports. This is further discussed in section 3.5. 

The lymphadenectomy was omitted from the definition of staging surgery 
since, for certain early stage tumour histologies, the lymphadenectomy can 
be omitted (e.g. in borderline, stage I expansile type mucinous and well 
differentiated (grade 1) stage IA ovarian cancers).13 Moreover, quality 
indicators focussing on lymphadenectomy in invasive and borderline 
tumours, respectively, were developed (see sections 5.1.6 and 5.1.7). 
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Table 3 – Definition of surgery based on manual coding of pathology reports 
Type of surgery Definition 

Debulking surgery 

Stage IIB-IV or unknown stage 

 Complete or partial removal of both ovaries (or coded as already removed), or previous billing 
ovariectomy/salpingectomy/adnexectomy 

 And complete or partial removal of both fallopian tubes (or coded as already removed), or previous billing 
ovariectomy/salpingectomy/adnexectomy, or ovariectomy in combination with hysterectomy* 

 And complete removal of uterus (or coded as already removed) or previous billing hysterectomy 
 And partial or complete removal of omentum (or coded as already removed) or previous billing omentectomy 
 And complete/partial removal or biopsies of at least one the following organs: peritoneum, (sigmoid) colon, cecum, 

small intestine, spleen, liver, gallbladder, bladder, stomach, diaphragm (on day of main surgery or in another pathology 
report the 3 months prior) 

Staging surgery (=staging 
laparotomy/laparoscopy) ** 

Stage IIA and lower 

For invasive tumours: 
 Complete or partial removal of both ovaries*** (or coded as already removed), or previous billing 

ovariectomy/salpingectomy/adnexectomy 
 And complete or partial removal of both fallopian tubes (or coded as already removed), or previous billing 

ovariectomy/salpingectomy/adnexectomy, or ovariectomy in combination with hysterectomy* 
 And partial or complete removal of omentum (or coded as already removed) or previous billing omentectomy 
 And biopsies of the peritoneum or, as a proxy, complete/partial removal or biopsies of at least one the following 

organs: (sigmoid) colon, cecum, small intestine, spleen, liver, gallbladder, bladder, stomach, diaphragm (on day of main 
surgery or in another pathology report the 3 months prior) 

 And abdominal cytology (on day of main surgery or in another pathology report the 3 months prior) or previous billing 
cytology in the 3 months prior to surgery  

Lymphadenectomy is not included in the definition as the recommendation to perform a lymphadenectomy depends on the tumour 
histology (see dedicated QIs in sections 5.1.6 and 5.1.7). 
 
For borderline tumours: 

 Complete or partial removal of at least one ovary*** (or coded as already removed), or previous billing 
ovariectomy/salpingectomy/adnexectomy 

 And complete or partial removal of at least one fallopian tube*** (or coded as already removed), or previous billing 
ovariectomy/salpingectomy/adnexectomy, or ovariectomy in combination with hysterectomy* 

 And partial or complete removal of omentum (or coded as already removed) or previous billing omentectomy 
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Type of surgery Definition 

 And biopsies of the peritoneum or, as a proxy, complete/partial removal or biopsies of at least one the following 
organs: (sigmoid) colon, cecum, small intestine, spleen, liver, gallbladder, bladder, stomach, diaphragm (on day of main 
surgery or in another pathology report the 3 months prior) 

 And abdominal cytology (on day of main surgery or in another pathology report the 3 months prior) or previous billing 
cytology in the 3 months prior to surgery 

Other resection  At least one pelvic or abdominal organ (partially) removed**** 
Does not meet definition of debulking or staging 
E.g. only a hysterectomy, only an ovariectomy, other surgery not fulfilling the definition of debulking surgery or staging surgery, 
etc.**** 

* Since a hysterectomy and ovariectomy are assumed to also include a removal of the fallopian tube; 
** It is not possible to reliably distinguish a staging laparoscopy from a staging laparotomy based on pathology reports. 
*** To account for fertility sparing surgery, hysterectomy is not required in the definition of staging surgery and a single-sided ovariectomy/salpingectomy is permitted in 
borderline disease.  
**** In the absence of any other resected organs/tissues, surgeries consisting only of a partial resection of peritoneum (with(out) cytology) are considered to be peritoneal 
biopsies rather than resection surgeries 

Definition of main surgery 
For ovarian cancer, the staging or debulking surgery may be done over 
several procedures (e.g. a single ovariectomy to verify the presence of 
ovarian cancer, followed by a staging surgery). For the calculation of 
quality indicators, it was necessary to define one “main surgery”. In 
consultation with several hospitals (as part of the validation study 
described in section 3.5.3.3) it was determined that the later procedure 
was the one most often intended to complete the staging (early stage) or 
removal of macroscopic disease (advanced stage) and systemic therapy 
given before the later procedure was considered by the hospitals to be 
neo-adjuvant therapy. 

To accommodate the combination and relative reliability of IMA – AIM data 
and pathology report data about surgeries, the following algorithm was 
used to identify the main surgery. The first surgery within 1 month before 
to 9 months after incidence which, cumulatively with previous procedures, 
met the definition of staging or debulking was counted as the main surgery. 

If the surgeries from 1 month before to 9 months after incidence 
cumulatively never met the definition of staging or debulking, then the 
second resection surgery was taken as the main surgery, if available. 
Otherwise the first (only) resection surgery was taken. For patients with 
only one resection found in the pathology reports, but with a subsequent 
surgery in IMA – AIM with no corresponding pathology report, the IMA 
surgery was taken as the main surgery. If there were no pathology reports 
for surgery for the patient, the IMA – AIM surgery was chosen giving priority 
to billings for debulking over ovariectomy, hysterectomy, laparotomy and 
then exeresis. If a subsequent procedure was found in IMA – AIM after this 
date, the subsequent surgery was taken as the main surgery. During the 
validation of the data (described below) we were able to confirm that in the 
majority of cases, this methodology correctly captured the actual treatment 
scheme of the patient 
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Patients with a main surgery found in IMA – AIM data but lacking a 
pathology report for that date were excluded from QI’s requiring details of 
surgery, since the type of surgery was unknown. 

Definition of lymphadenectomy 
Lastly, to identify a lymphadenectomy, the sum of all lymph nodes 
examined from the pelvic, para-aortic, and retroperitoneal regions across 
all available pathology reports in the time frame of 1 month before to 9 
months after the incidence date was taken. If no lymph nodes were 
described in the pathology reports, this was taken as 0 lymph nodes 
examined. If a non-specified number of lymph nodes was reported, this 
was recorded as an “unknown number” of lymph nodes where we know at 
least one node was removed. Note that as pathology reports in which no 
neoplastic cells were found are not always delivered to BCR, there is a 
potential underestimation of the number of lymphadenectomies 
performed.  

3.3.3 Defining the treatment scheme of the patient 
For each patient, a treatment scheme was defined based on the IMA – AIM 
data and the manual coding of pathology reports (for surgery). To define 
the treatment scheme, the main surgery (debulking, staging surgery, 
resection, or surgery (undefined type) found in IMA – AIM) and (neo-) 
adjuvant chemotherapies were defined and grouped into six categories: 

 Main surgery only; 

 Systemic treatment <d main surgery; 

 Main surgery < systemic treatment; 

 Systemic treatment < main surgery < systemic treatment; 

 Primary systemic treatment (no main surgery); 

 
d  ‘<’ means ‘followed by’ 

 No main surgery or systemic treatment (=no oncological treatment). 

3.3.4 Case-mix adjustment 
Since there can be profound differences in patient characteristics between 
providers (e.g. oncologists, surgeons, or more generally hospitals), reports 
and rankings of treatment outcome can be misleading.27 To account for 
these differences between providers, case-mix adjustment was performed 
for outcome indicators to capture as many confounders as possible in the 
analyses. For the process indicators, subgroup analyses stratified by the 
case-mix variables are provided. 

3.3.4.1 Patient and tumour characteristics 
Factors that are commonly included in risk adjustment models for cancer 
outcomes include patient age at diagnosis, sex (not relevant for this project 
since only patients assigned female sex at birth are included), anatomic 
site, and stage of disease.  

Performance status at time of diagnosis is an important patient factor 
that is likely to be associated with the types of treatment that are 
appropriate, as well as the prognosis.28 One measure of performance 
status is the Eastern Cooperative Oncology Group Performance Status 
(ECOG PS), which has been adopted by the World Health Organization 
(WHO).29 While performance status is not directly a comorbidity score, it is 
a well validated tool for the assessment of general fitness. This score 
ranges from 0 (asymptomatic, fully active) to 4 (completely disabled; totally 
confined to bed or chair). Intermediate scores are 1 (symptomatic but 
completely ambulatory), 2 (symptomatic, up and about more than 50% of 
waking hours), and 3 (symptomatic, confined to bed or chair more than 
50% of waking hours). 

Stage at diagnosis is an important predictor of patient outcome. Staging 
of ovarian cancer is reported to BCR using the TNM classification system 
published by the International Union Against Cancer (UICC)18, 30 and the 
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International Federation of Gynecology and Obstetrics (FIGO) staging31. 
In this study, TNM7 is used for incidence years 2014-2016, and TNM8 for 
incidence years 2017-2018. FIGO 2013 guidelines are used for all 
incidence years included in this study (2014-2018). FIGO and TNM staging 
for ovarian cancer is summarized in Table 12.  

The advantage of the TNM staging system is the clear distinction between 
clinical stage and pathological stage (cTNM vs. pTNM). Since, for ovarian 
cancer, staging surgery is usually simultaneous with therapeutic surgery, 
the distinction between clinical and pathological stage is particularly 
important in the context of neo-adjuvant therapy. The clinical stage can be 
assigned based on imaging techniques prior to the start of neo-adjuvant 
therapy, and the (y)pathological stage assigned at the time of the 
staging/debulking surgery. Communication about stage at diagnosis is 
clear. FIGO staging is based largely on surgical criteria (e.g. surgical spill, 
peritoneal washings) but also accounts for clinical findings. There is no 
clear protocol for handling neo-adjuvant therapy when assigning FIGO 
stage and in consultation with several hospitals, we found that there is 
variation within and between hospitals in the use of FIGO staging when 
neo-adjuvant therapy was given. Furthermore, FIGO stages assigned to 
patients in our study sometimes correlate with cTNM and other times to 
pTNM classification when patients received neo-adjuvant chemotherapy, 
so there appears to be a lack of consensus on how to apply FIGO staging 
in this context. 

Not all tumours in the BCR database have a cTNM, pTNM and FIGO stage 
registered. For 695 (13.6%) patients no information on stage was delivered 
to BCR; for these patients staging information could not be recovered from 
the pathology protocols either (Table 4). 

Table 4 – Availability of data on FIGO stage and TNM stages at BCR 
Stage N (%) 

Only cTNM 398 (7.8%) 

Only pTNM 704 (13.8%) 

Only FIGO 402 (7.9%) 

cTNM and pTNM (no FIGO) 513 (10.0%) 

cTNM and FIGO (no pTNM) 313 (6.1%) 

pTNM and FIGO (no cTNM) 1 092 (21.3%) 

cTNM and pTNM and FIGO 1 002 (19.6%) 

All missing 695 (13.6%) 

For this project, three algorithms were developed to assign stage based 
on FIGO, cTNM and pTNM information depending on the treatment 
scheme: an algorithm for a) operated patients who did not receive neo-
adjuvant systemic therapy, b) operated patients who received neo-
adjuvant systemic therapy and c) non-operated patients (Table 5).  

For operated patients who did not receive neo-adjuvant systemic therapy 
(algorithm a), the tumour stage was defined as the FIGO stage, unless 
there was clinical proof of metastasis (cM=1), then the cTNM was used as 
the tumour stage. If no FIGO stage was available, then the pTNM stage 
was used, or if this was not available either, the cTNM was used. 
Prioritizing pTNM over cTNM is justified by the importance of surgical 
staging in ovarian cancer and the relative difficulty in using imaging to 
detect disease spread within the abdomen. When neoadjuvant systemic 
therapy was given (algorithm b), the cTNM stage was used preferentially, 
followed by FIGO stage and then (y)pTNM stage. Lastly, for non-operated 
patients (algorithm c), stage was also based on the cTNM stage, followed 
by FIGO stage if cTNM stage was not available. Note that a pTNM stage 
is not applicable for non-operated patients. 
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Table 5 – Algorithms to define the tumour stage using FIGO and TNM 
classification 

Treatment scheme Definition 

Received primary 
surgery 

Take FIGO stage unless cM=1 
 If cM=1 then Stage=IV 

If no FIGO stage available, then take pTNM stage 
If no pTNM stage available, then take cTNM stage 

Received neoadjuvant 
chemotherapy 

Take cTNM stage 
If no cTNM stage available, then take FIGO stage 
If no FIGO stage, then take (y)pTNM stage 

Not operated Take cTNM stage 
If no cTNM stage available, then take FIGO stage 

Tumour behaviour can likewise be an important predictor of outcome and 
plays a crucial role in clinical decision-making. In this study, borderline (/1) 
and invasive (/3) tumours were included.  

Grading can help predict how the cancer will behave, including how fast 
it's likely to grow and spread, which may impact the recommended 
treatment. Differentiation grade for ovarian cancer uses a 3-point scale (G1 
– well differentiated; G2 – moderately differentiated; G3 – poorly 
differentiated). Particularly for serous epithelial ovarian cancer, the 
distinction between high and low grade is of prognostic importance and is 
hypothesized to indicate a separate pathological origin. In 2014 the WHO 
introduced specific morphology codes (8460/3 and 8461/3) to distinguish 
between low- and high-grade serous tumours, which correspond to 
differentiation grades 1 and 3 respectively.32e 

 
e  The initial completeness of the differentiation grade for all incidences 2014-

2018 ovarian cancer was of 58%. Manual data cleaning was carried out on 
serous tumours where grade was not specified to attempt to assign these 
tumours to either high or low grade morphologies. Additionally, 

The presence of multiple tumours can impact patient preferences, 
treatment decisions and prognosis. Patients with one or more additional 
(i.e., not ovary, fallopian tube or primary peritoneal) invasive and/or 
borderline tumours registered in 2004-2018 were considered to have 
multiple tumours. Non-melanoma skin cancer is not included as an 
additional malignant tumour. 

In summary, the following patient and tumour characteristics were 
available in the BCR database and were used in this project: 

 Age at diagnosis; 

 WHO performance status score at time of diagnosis (ECOG PS), 
scores 0 to 4; 

 Tumour stage (see Table 5); 

 Behaviour (borderline and invasive); 

 Differentiation grade; 

 Anatomic site (i.e., ovary, fallopian tube and peritoneum); 

 Histological subtype (as defined in ICD-O-3; Table 11); 

 Presence of multiple tumours (2004-2018). 

differentiation grade was recovered from the manual search of the 
pathology reports (see descriptive results on section 4). Finally, an 
automated cleaning was carried out on cases if the tumour morphology 
(8460 or 8461) did not correspond with the registered differentiation grade. 
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3.3.4.2 Patients’ comorbidities 
Comorbidity is the presence of one or more medical conditions (physical 
or mental diseases), in addition to the primary tumour but not caused by 
the primary tumour. Such diseases are already present at the time of 
diagnosis of ovarian cancer and may affect the therapeutic decisions,33 but 
may also have an impact, whatever their severity, on the outcomes (short-
term mortality and long-term survival).34, 35 Therefore, it is meaningful to 
take comorbidity data into account when comparing patients’ outcomes 
between hospitals within one country and between countries based on 
population-based data. 

Measuring comorbidities in cancer populations is complex, and no gold 
standard approach exists.36 Ideally, in a population-based study, the 
presence of comorbid diseases at diagnosis should be assessed by a 
standardized clinical evaluation for each patient, and data need to be 
systematically recorded. However, this evaluation needs to be planned 
(prospectively) and is costly and time consuming. An alternative solution 
to minimize costs and obtain estimations about the presence of comorbid 
conditions of the patients in a retrospective study, is to use administrative 
data from hospital registries (e.g. hospital discharge data). In the present 
study, the Charlson Comorbidity Index, a validated instrument to measure 
comorbidity,37 could not be calculated given that hospital discharge data 
were not available for all incidence years. However, using an algorithm we 
previously developed and validated,38 the presence (yes/no) of three 
comorbidities, diabetes, chronic respiratory disease and cardiovascular 
disease, was identified in the IMA – AIM data for pharmaceuticals. This 
information can be expressed as the type of comorbidity (diabetes, 
cardiovascular, respiratory) or the number of comorbidities (0-3). For 
details on the methodology, the validation as well as the relevant 
nomenclature codes, the reader is referred to KCE Report 266. 

3.3.4.3 Previous inpatient bed days 
Another parameter that can be taken into account in case-mix adjustment 
is the number of inpatient bed days in the year prior to incidence.39 In the 
present study the number of days spent in an acute hospital (including one 
night observation and day-care) by the patient within 365 days before 

incidence date was captured using the IMA – AIM database on all 
hospitalizations and included in the analysis as a categorical variable (0 
days, 1-5 days, 6-15 days and more than 15 days). When ‘previous 
inpatient bed days’ is written in the report, this should be read as ‘the 
number of days spent in a hospital by the patient 365 days before 
incidence date’. 

3.3.4.4 Remarks on case-mix adjustment 
None of the standardly available databases at BCR contain information on 
other well-established confounding factors, like the socio-economic status 
of the patient,40, 41 migration background,42 smoking behaviour, alcohol 
consumption, recreational drug use, or other lifestyle factors, so we were 
unable to adjust the outcome indicators for these factors. 

3.3.5 Statistical analysis 

3.3.5.1 Visualisation of centre variability 

Funnel plots 
For most quality indicators, the observed indicator results per hospital are 
visualised in funnel plots. A funnel plot is a scatter plot of the estimate of 
an indicator per centre on the vertical axis versus its precision on the 
horizontal axis. This precision equals the inverse of the square of the 
standard error (1/SE2). The precision on the proportion of a binary indicator 
is proportional to the unit size. The funnel plot for a binary proportion is, 
therefore, simply the estimates on the y-axis plotted versus the number of 
observations (patients in the denominator) per hospital on the x-axis.  

The funnel plots for the indicators presented in the report take the observed 
overall indicator result as the population or reference value. When a 
reference or population value can be assigned and a distribution assumed, 
prediction limits can be added to the funnel plot. These control limits are 
the upper and lower values of the expected (100-α)% prediction interval by 
centre size given the reference value and the distribution (α often equals 
5 or 1). It is further assumed that all units have the same underlying 
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population value. These prediction limits allow the comparison of the 
variability of the observed estimates with the expected variability. By 
definition, for the same unit size, the prediction intervals are broadest when 
the mean is around 50% and get narrower as the mean approaches more 
extreme values (0 or 100%). 

The binomial distribution is used for the construction of the 95% and 99% 
funnel prediction limits for the binary indicators.  

The funnel plots for the observed and relative survival results are plotted 
versus the precision, which does not exist for an observed survival of 0 or 
100%. Hospitals with an observed survival of 0 or 100% were therefore not 
displayed on the funnel plots. The prediction limits on the survival funnel 
plots were constructed assuming an asymptotic normal distribution using 
a log-log transformation.Forest plots 

The centre comparison in the funnel plots does not account for differences 
in indicator results between hospitals due to differences in case-mix (see 
section 3.3.4). Therefore, Odds Ratios (OR) or Hazard Ratios (HR) 
adjusted for case-mix are visualised in forest plots. 

A forest plot is a scatter plot showing an estimate (e.g. an outcome 
variable, a regression parameter) with its confidence interval on the vertical 
axis versus unit ranking on the horizontal axis. The OR and HR estimates 
are relative to the ‘average hospital’ (for which OR/HR=1). A horizontal 
reference line is added to the forest plots which represents the ‘average 
patient’, obtained by a weighted average of the hospital OR/HR with the 
number of patients per hospital divided by the total number of patients as 
weight. 

If the reference line crosses within the confidence interval, the estimate for 
that hospital is not statistically significantly different from the reference (at 
the confidence level applied, 95% unless otherwise stated). If the 
confidence interval does not cross the reference value, the estimate for 
that centre is statistically significantly different from the reference (at the 
significance level applied). 

Box 4 – Interpretation of logarithmic scale y-axis 

The forest plots are presented with a log10 y-axis giving the OR or HR. 
This is a non-linear scale such that the values of 0.1, 1, 10, 100 etc. are 
equally spaced along the axis. This representation has the following 
advantage: suppose that a hospital has an OR of 4, which is four times 
higher than the reference of 1, and another hospital has an OR of 0.25, 
which is four times lower than the reference of 1, these two hospitals will 
be of equal distance above and below the reference, respectively on a 
log10 axis.  

On a linear scale, OR or HR above 1 become increasingly spaced out, 
while OR or HR between 0 and 1 become compressed. This makes it 
difficult to distinguish between values lower than 1 and also gives a 
deceptive impression that values higher than 1 are much further away 
from the reference than values lower than 1. Additionally, error bars 
become distorted on a linear scale, while on a log10 scale, they are 
symmetrical. 

3.3.5.2 Post-operative mortality 

Estimation  
Post-operative mortality was calculated at three time points: 30, 60 and 90 
days. The mortality was calculated as the ratio of the patients who died 
within the specific time period and the number of patients alive at time zero. 
Patients censored within the specified time interval were not considered in 
the denominator. The day of surgery was used as time zero. 

Modelling 
The post-operative mortality at 30 days was modelled with logistic 
regression, using death within 30 days as the event. Baseline patient case-
mix variables taken into account were anatomic site, histological entity 
(high grade serous vs. other), tumour behaviour (invasive vs. borderline), 
tumour stage, age at diagnosis, WHO performance status at time of 
diagnosis, diabetes, cardiovascular comorbidity, respiratory comorbidity, 
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number of inpatient bed days in the year prior to incidence, and the 
presence of multiple tumours (incidence year 2004 to 2018) (see section 
3.3.4). All case-mix variables were considered as covariates in the logistic 
model. Second order interactions between the main terms were evaluated 
in a backwards elimination model building procedure. The goodness-of-fit 
was evaluated with the Hosmer-Lemeshow test, the χ2 test of the Pearson 
and deviance residuals and visual inspection of the model residuals. 

Post-operative mortality differences between hospitals were evaluated by 
estimating their OR adjusted for patient case-mix and displayed in a forest 
plot relative to the average hospital. Hospital was added as a fixed effect 
for this logistic regression model. 

Lastly, to evaluate the association between hospital surgical volume and 
post-operative mortality, volume was treated as a categorical variable 
(based on the quartiles) and as a continuous covariate in separate logistic 
regression models. Surgical volume considered all main surgeries (1 
surgery per patient, non-operated patients were not included in surgical 
volume). A plot of the deviance residuals of the model containing all 
adjustment variables (but not volume) versus hospital volume was 
inspected to decide on the functional form of volume. Linear or piecewise 
linear associations consisting of two intervals and both linear sections 
joined at the knot versus volume were considered in the model building. 
When a piecewise linear model was considered, a range of plausible 
values for the knot was compared and the one giving the lowest Akaike 
Information Criterion was selected for the final model. The regression 
model results are visualised by plotting the relation of the predicted OR as 
a function of continuous hospital volume. The construction of these graphs 
requires one arbitrary reference choice: which volume is given a OR=1. 
This choice was guided by the final model. If for example no association 
with volume was found beyond the knot, the OR=1 was assigned to all 
volumes larger than the knot value. To account for clustering of patients 
into hospitals, hospital was added as a random term to the logistic 
regression model for volume-outcome analyses. The analyses were 
adjusted for potential confounders by adding them as covariates in the 
models and potential interactions with volume were tested. 

3.3.5.3 Post-operative complicated recovery 
Similarly, the association between hospital surgical volume and 
complicated recovery within 30 days after surgery was assessed using 
logistic regression models. The same covariates were added in the models 
as in the analyses of post-operative mortality. Complicated recovery was 
defined as a hospitalisation for more than 30 days after surgery, 
readmission within 30 days after surgery, or death within 30 days after 
surgery. 

3.3.5.4 Survival analysis 

Estimation  
Observed survival (OS) proportions of operated patients with ovarian 
cancer were estimated using the Kaplan-Meier method.43 Relative survival 
was calculated as the ratio of the observed survival and the expected 
survival for a similar group of women from the general Belgian population 
(stratified by age, calendar year and region (Brussel Capital, Flanders or 
Walloon region)). The Ederer II method was applied to estimate the 
expected survival using the Belgian national lifetables.44 The date of 
diagnosis was taken as time origin.  

Modelling 
The survival over the 0-5-year time interval was modelled with Cox 
proportional hazards models. Patients surviving beyond five years were 
censored at 5.05 years. Non-proportional hazards between the levels of 
categorical covariates were evaluated in a univariate way. Detected non-
proportional hazards were resolved with a ‘piece-wise proportional 
hazards model’ (i.e., proportionality assumption holds within consecutive 
time intervals). This implies that the follow-up time is split into subintervals, 
in each interval proportional hazards are assumed. In each subinterval, a 
HR was estimated that is assumed to be constant over that interval. A split 
at one year, for example, results in two time intervals, [0,1] and [1,4], both 
with their specific estimated HR. Then all covariates were combined in the 
Cox model, including their non-proportional hazard terms. Non-
proportional hazards terms that became no longer significant were 
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dropped. Second order interactions between the main terms were 
evaluated in a backwards elimination model building procedure. The model 
assumptions were evaluated on the basis of Schoenfeld and generalised 
Cox-Snell residuals. The same baseline patient case-mix variables as for 
the post-treatment mortality were taken into account (i.e., age at diagnosis, 
anatomic site, WHO performance score, diabetes, cardiovascular 
comorbidity, respiratory comorbidity, inpatient bed days during year prior 
to incidence date, tumour stage, histological type, multiple tumours (2004-
2018) and tumour behaviour).  

Survival differences between hospitals were evaluated by estimating their 
HR adjusted for patient case-mix and displayed in a forest plot relative to 
the average hospital. Therefore, hospital was added as a fixed effect in the 
Cox regression model.  

This retrospective observational study does not allow a causal comparison 
of treatment types, as treatment is not a baseline characteristic and 
patients are classified on the basis of the treatment they effectively 
received. Since treatment is not a baseline characteristic, comparing 
survival in observational studies between patient groups with group 
definition based on the treatment received is hampered by the ‘immortal 
time bias’. As a patient assigned to a treatment group has at least survived 
long enough to receive this treatment, the patient cannot have died before 
receiving their treatment and is therefore ‘immortal’ from time zero up to 
the moment of (the start of) the treatment. Immortal time bias can artificially 
increase the survival proportion in the Kaplan-Meier curve, as each patient 
is not at risk to die during the first part of the study. As such, treatment 
scheme was not included in the model. 

Lastly, the associations between observed survival after diagnosis and 
hospital surgical volume and main treatment volume were examined. As 
an exploratory step, log-rank tests were used to compare the unadjusted 
observed survival curves of operated patients with ovarian cancer by 
surgical and main treatment volumes. Furthermore, the case-mix adjusted 
associations between observed survival after diagnosis and hospital 
surgical volume and main treatment volume, treated as a categorical 
variable (using the quartiles) and as a continuous variable, were then 
assessed with Cox proportional hazard models. A plot of the Martingale 

residuals of the model containing all adjustment variables (but not volume) 
versus hospital volume was inspected to decide on the functional form of 
volume. Linear or piecewise linear associations consisting of two intervals 
and both linear sections joined at the knot, versus volume were used. 
When a piecewise linear model was considered, a range of plausible 
values for the knot was compared and the one giving the lowest Akaike 
Information Criterion was selected for the final model. The regression 
model results are visualised by plotting the relation of the predicted HR as 
a function of continuous hospital volume. The construction of these graphs 
requires one arbitrary reference choice: which volume is given a HR=1. 
This choice was guided by the final model. If for example no association 
with volume was found beyond the knot, the HR=1 was assigned to all 
volumes larger than the knot value The analyses were adjusted for 
potential confounders by adding them as covariates in the models and 
potential interactions with volume were tested. Additionally, in the volume-
outcome analysis of survival, the clustering of patients into hospitals was 
accounted for by adding hospital as a random term to the regression model 
(as was done in the volume-outcome modelling of post-treatment 
mortality). 

3.3.5.5 Statistical software 
Statistical analyses were performed with SAS 9.4 (SAS Institute, Cary, NC, 
USA). Figures visualising the main treatment volume Cox regression 
results were created with R version 4.0.5. All analyses were performed by 
the BCR (see co-authors with BCR-affiliation). 

3.4 Step 4: Assignment of each patient to one centre  
For the benchmarking between hospitals, the volume-outcome analyses, 
as well as the individual feedback to the hospitals, each patient must be 
assigned to one centre, even when a patient was cared for in more than 
one hospital. Depending on the quality indicator under assessment, 
assigning the patients to one hospital was done based on the centre of first 
diagnosis, the centre of chemotherapy, the centre of main surgery, the 
centre of main treatment, the centre of first treatment or the centre of last 
care. Therefore, several assigning algorithms were constructed. 
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Hospital identification codes included in the IMA – AIM database were 
used to identify the hospital where the relevant procedure(s) took place. 
Fusions between hospitals were taken into account until the end of 2018, 
the last included incidence year of the study.  

Centre of first diagnosis (imaging) 
In order to define the centre of first diagnosis, the following procedures 
were taken into account: CT of the abdomen (+/- thorax), ultrasound of the 
abdomen/pelvis (including transvaginal ultrasound), MRI (neck to pelvis) 
and PET-CT, and the first known centre of imaging within three months 
before to three months after the incidence date was used. Imaging 
procedures performed after the first treatment date were excluded from the 
diagnostic algorithm. Other imaging procedures were not taken into 
account to define the centre of first diagnosis. Also note that ultrasound is 
often performed in private practice, in which case no hospital can be 
identified in the IMA – AIM data.f For 50.2% of the patients the centre of 
first diagnosis was defined based on the CT, for 36.4% on the ultrasound, 
for 6.8% on the MRI, for 0.9% on the PET-CT and for 5.7% the centre of 
diagnosis could not be defined based on imaging.  

Centre of chemotherapy  
The centre of chemotherapy was defined as the hospital where the first 
chemotherapy was administered. In the absence of surgery, the first 
chemotherapy was chosen within the time frame of 1 month before to 9 
months after incidence date. When a patient had surgery, the first 
administration of neo-adjuvant chemotherapy between 1 month before 
incidence and the day before surgery was taken. In the absence of neo-
adjuvant chemotherapy, the first administration of adjuvant chemotherapy 
was considered from date of surgery to 9 months after surgery. Among 
patients who underwent surgery (N=4 208), 1 228 patients with invasive 
and 6 patients with borderline ovarian cancer received both neo-adjuvant 

 
f  Among the 3 768 first ultrasound examinations performed in the three 

months prior to incidence, the hospital could not be identified for 1 325 
(35%). 

and adjuvant chemotherapy. In the case where the centre of neo-adjuvant 
chemotherapy was different than the centre of adjuvant chemotherapy, 
and both centres were known (n=66 patients), the centre of neo-adjuvant 
chemotherapy was chosen. When only the centre of adjuvant therapy was 
available (n=2 patients), this centre was chosen. The centre of 
chemotherapy could not be defined for 10 (0.3%) patients who underwent 
chemotherapy (N=3 184).  

Centre of main surgery 
The centre of main surgery was defined as the hospital performing the 
main surgery (see 3.3.2.2 for a detailed explanation of the definition of 
main surgery). Since the laboratory sending the pathology report cannot 
always be directly linked to a single hospital, when the main surgery was 
based on information in the pathology report, the centre of main surgery 
was identified based on the corresponding billing for surgery in the IMA – 
AIM data within a time frame of 1 day before to 3 days after the date of the 
pathology report, to allow for administrative variance. If no centre could be 
retrieved based on a corresponding billing for surgery, then a billing for 
hospitalization in IMA – AIM data covering the date of the pathology report 
was used. For 10.9% of all pathology reports, a corresponding billing for 
surgery in the IMA – AIM data could not be identified. A billing for a 
hospitalization was used to identify a centre for 6.8% of the pathology 
reports, while the remaining 4.1% of pathology reports could not be linked 
to a centre. When the main surgery was based on IMA – AIM data (there 
was no corresponding pathology report), the centre billing the main surgery 
was used, if available. In total, a centre of main surgery was defined for 
99.2% of all operated patients.  
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Centre of main treatment  
To define the hospital of main treatment, the following centres were 
considered: centre of main surgery; centre of chemotherapy; and the 
oncological care program reporting to BCR, if there is only one. Priority 
was given to the centre of main surgery, when available, since surgery is 
the most important factor for a positive outcome in ovarian cancer.45 For 
this algorithm, if centre of surgery was unknown and the neo-adjuvant and 
adjuvant chemotherapies were given in different centres, it was reasoned 
that the adjuvant chemotherapy was more likely to be given in the centre 
of surgery and that the centre of adjuvant chemotherapy should thus 
prevail over the centre of neo-adjuvant chemotherapy (in contrast to the 
algorithm for centre of chemotherapy). All patients were assigned to a 
centre of main treatment, even if the patient did receive any active 
treatment. 

Algorithm for main treatment allocation: 

1. If the patient received only surgery, only chemotherapy or if the patient 
received both surgery and chemotherapy in the same centre, that 
centre was chosen as the centre of main treatment (84.9%); 

2. If the patient received surgery and (neo-)adjuvant chemotherapy in 
different centres, then centre of main surgery was selected (7.0%); 

3. If no treatment was identified, the centre of the oncological care 
program was selected (7.3%); 

4. The centre was unknown for 0.8% of the patients. 

Centre of first treatment  
This algorithm was created especially for the QIs “Median time between 
diagnosis (by medical imaging) and start of first treatment” and “Proportion 
of women with epithelial ovarian cancer having an abdomino-pelvic 
imaging prior to starting treatment”. All patients who received any 
treatment were assigned a centre of first treatment. For the centre of first 

 
g  Based on the fact that one MDT per year can be billed. 

treatment, the first surgery and first chemotherapy were considered when 
performed from one month before to 9 months after incidence. For first 
surgery, the first billing in IMA – AIM for debulking, ovariectomy, 
hysterectomy, exeresis or exploratory laparotomy from 1 month before to 
9 months after incidence was taken as the date of first surgery. This 
surgery could be prior to the main surgery, prior to the start of neo-adjuvant 
chemotherapy, or prior to the start of chemotherapy (when the pathology 
report indicated that the surgery ultimately consisted of only biopsies with 
or without cytology). The centre where the first of these treatments was 
performed was selected as the centre of first treatment. Based on this rule, 
99.5% of the patients who had treatment could be assigned a centre of first 
treatment. For 43.6% of treated patients this was the centre of main 
surgery, for 24.8% of patients this was the centre of first surgery, for 21.8% 
of patients this was the centre of neo-adjuvant chemotherapy and for 9.8% 
of patients this was the centre of chemotherapy. 

Centre of last care 
This algorithm was created especially for the QI “Proportion of deceased 
women with epithelial ovarian cancer who received systemic therapy within 
14 days prior to death”, because for this QI, all patients who died within the 
time frame must be assigned to a centre last responsible for their care 
(even those not receiving chemotherapy), but priority should be given to 
the centre giving the last chemotherapy. For this algorithm the centre last 
administering chemotherapy in the 60 days before death was chosen 
(33.2% of the patients). If this was not available, then the centre where the 
last MDT was held in the 1.5 years before death was selected (45.0%). If 
there was no centre billing a MDT in the 1.5 years before deathg, then the 
centre where the patient was admitted at the time of death was chosen 
(4.2%). If this information was not available, the centre of main treatment 
was chosen, but only if the patient died within 2 years of incidence (2.3%). 
The centre of last care was unknown for 15.2% of the patients.  
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3.5 Step 5: Validation of diagnostic and therapeutic data  

3.5.1 Introduction and methodology 
As explained in section 3.1, the calculation of the quality indicators in this 
study was based on an administrative database, which resulted from the 
linkage of Belgian Cancer Registry data (BCR data), financial claims data 
from the health insurance organisations (IMA – AIM data), vital status data 
from the Crossroads Bank for Social Security as well as information 
manually extracted from the pathology reports available at BCR (see 
section 3.1.4). To verify the accuracy of the algorithms described and the 
methodology used to identify diagnostic and therapeutic procedures 
needed to calculate the quality indicators, a validation study was 
performed. The main research questions of the validation study were: 

1. Is it possible to correctly identify diagnostic and therapeutic 
procedures for ovarian cancer patients using BCR data linked to 
health insurance data and data retrieved from pathology reports?  

2. Can patients correctly be assigned to a first diagnostic and a main 
treatment centre?  

3. Can quality indicators be correctly calculated using the available data?  

Data that are available to the hospital (e.g. medical files, surgical reports, 
financial data…) were considered the gold standard. 

Prior to starting the validation study, it was decided that a deviation of 5% 
would be considered acceptable for the overall results (not per hospital). 
Since only a selection of hospitals could participate in the validation, no 
changes were made to the individual information in the project database, 
to avoid introducing a bias between hospitals participating in the validation 
and the remaining hospitals. However, as is described below, the 
validation study resulted in adaptations to the methodology (e.g. 
algorithms) and correction of programming errors, which were applied to 
all patients. 

A diverse sample of eight hospitals (see Appendix 4.1) was selected for 
this validation process, ensuring a mix of academic versus non-academic 

hospitals, hospital volumes, and geographic regions. A small fee was 
provided to the participating hospitals to offset the personnel costs of the 
validation.  

Each of the eight hospitals received a list of patients assigned to their 
hospital, ranging from 33 to 118 patients according to the hospital’s 
volume. A total of 638 patients for the eight hospitals together were 
included in the validation. To have a comparable and manageable 
workload, a sub-selection of patients was made (based on incidence 
years) for the higher volume hospitals. The number of patients to be 
checked by the different hospitals depended on the volume of the hospital: 
two high-volume hospitals checked the data of 116 and 118 patients, three 
medium-volume hospitals of 90 to 95 patients and three low-volume 
hospitals had fewer than 50 patients to validate (i.e., all patients treated 
within the study period in those hospitals). Each hospital received a list of 
patients who were assigned to their hospital using any of the above-
mentioned allocation algorithms. Hospitals were asked to validate the 
correctness and completeness of the list of patients assigned to their 
hospital, but also to look for additional patients that were missed based on 
the algorithm, either due to missing or incorrect registration data at the 
BCR or because the patient was (incorrectly) assigned to another hospital.  

In addition, hospitals were asked to use the medical files of their patients 
to check conclusions derived from administrative data and the cancer 
registry data, such as type of surgery, stage at diagnosis, imaging 
performed etc. Hospitals were specifically asked to confirm if they agreed 
with the centre of main treatment and centre of first diagnosis to which 
the patients were allocated. The list of variables to be checked and 
additional information requested from the hospitals are detailed in 
Appendix 4.3.  

Furthermore, hospitals were asked to discuss the results of the quality 
indicators in a multidisciplinary meeting (MDT) and to determine whether 
the QI-results seemed to be correct for their hospital (section 3.5.4). 
Information provided to the hospitals regarding the quality indicators is also 
described in Appendix 4.3. 
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The results of the validation process were presented anonymously and 
discussed with the participating hospitals and the clinical experts during a 
dedicated meeting. 

3.5.2 Results of the validation of the algorithm to assign each 
patient to one centre of first diagnosis and one centre of 
main treatment  

3.5.2.1 Centre of first diagnosis 
Overall, 342 of the total number of 357 patients (96%) who had been 
allocated to a participating hospital as centre of first diagnosis were 
correctly assigned, with a range of 85% to 100% of patients over the 
different hospitals. In total 43 patients were added by the hospitals of whom 
19 patients (5%) were indeed missed by the algorithm (range: 0%-23%), 
but the other 24 patients (6%) were in fact not in concordance with the 
inclusion criteria of the study sample (range: 0%-26%). More details on 
correctness and completeness of the patient lists can be found in Appendix 
4.4.  

It appeared that actual diagnosis was not always realised during the first 
imaging, which was used as a proxy for first diagnosis in this study. 
Additionally, the validation revealed that some hospitals billed a PET-CT 
as two separate procedures: a PET and a CT, or a scintigraphy of the heart 
and a CT (see section 3.5.3.2), without using the nonculture code 
indicating that the CT was performed together with PET. In the algorithm 
for centre of first diagnosis, this was taken as a CT billing and a PET billing 
or a CT billing only, respectively. As such, these scans were thus allowed 
to “count” as CTs in the centre allocation algorithm, when, in reality, they 
were PET-CTs. The reasoning behind the decision to not include PET-CT 
in the algorithm was that PET-CT is not indicated in the initial diagnosis of 
ovarian cancer. It can have a role in staging (and is thus included as a 

 
h  Note: CT is likewise not typically the first-line exam in diagnosis. Ultrasound 

and MRI are better ranked for that purpose. However, as MRI is (still) not 
available everywhere and/or the waiting lists can be long, CT may be used 

modality in the calculation of the quality indicator requiring imaging prior to 
the start of treatment (DS06)) and in recurrence detection.h However, in a 
survey sent to the clinical experts, they confirmed that if a patient had an 
ovarian cancer and underwent a PET-CT, it would be reasonable to 
assume the ovarian cancer would be observable (at least enough to 
warrant suspicion and would initiate follow-up procedure). As a 
consequence, it was decided to add PET-CT to the list of modalities used 
in the (final) centre allocation algorithm for centre of first diagnosis (see 
section 3.4). 

3.5.2.2 Centre of main treatment 
Overall, 533 of the total number of 540 patients (99%) who had been 
allocated to a participating hospital as a centre of main treatment were 
correctly assigned, with a range of 97% to 100% of patients over the 
different hospitals. Twenty-four additional patients (4%) were added by the 
hospitals to their list, with a range of 0% to 7%. In addition, 24 patients 
(4%, range: 0%-10%) were added by the hospitals but were excluded from 
the project because they did not meet all of the inclusion criteria (e.g. lack 
of availability of administrative data). More details on correctness and 
completeness of the patient lists can be found in Appendix 4.5. 

3.5.2.3 Conclusion  
The overall quality of the assignment algorithms was considered as good 
to very good, and certainly within the 5% deviation margin. The validation 
phase resulted in a small change in the assignment algorithm for the centre 
of first diagnosis: PET-CT was added to the algorithm.  

instead of MRI. Therefore, CT was included as well. Additionally, centre 
information is often missing from billings for echography. 
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3.5.3 Validation of the patient and tumour characteristics and of 
diagnostic and therapeutic procedures  

3.5.3.1 Patient and tumour characteristics  
BCR receives cancer registrations from both laboratories for pathological 
anatomy and hospitals with oncological care programs. These multiple 
registrations per tumour are combined and cleaned, resulting in a single 
registration for each tumour. In this section of the validation, hospitals were 
asked to verify the final patient and tumour characteristics and fill in any 
missing data (see Appendix 4.3 for the complete list of variables). The 
missing data was requested in order to estimate the completeness of the 
database, but was not used to correct individual data files to avoid 
introducing bias towards participating hospitals relative to the remaining 
hospitals.  

Overall, the number of inconsistencies between BCR and hospital data 
regarding patient and tumours characteristics was relatively small, and 
their impact on centre allocation algorithms or quality indicator results was 
very limited. Additional information on cTNM was provided for 18.7% of all 
patients, on pTNM for 8.1% of operated patients, and on FIGO stage for 
12.7% of all patients. Yet, the validation study revealed that the 
completeness of stage information was suboptimal: even after adding 
missing information as provided by the validating hospitals, cTNM was still 
lacking for 44% of the patients, pTNM for 17% of operated patients and 
FIGO stage for almost 28% of patients. Although reporting of cTNM and 
pTNM to BCR is a legal obligation for the oncological care programs,46, 47 
and the pTNM for the laboratories for pathological anatomy,48 the 
validation demonstrated that this data is not completely reported. The 
clinical experts indicated that FIGO is mostly used in daily clinic, which 
could partly explain the low proportions of TNM stage reporting.  

Another observation made during the validation study was that FIGO is 
applied differently between and even within hospitals in the context of 
NACT (i.e., should the FIGO stage reflect the stage at start of NACT, or at 
the moment of surgery after NACT), which raises questions with regard to 
its use in studies. These observations highlight the need for clear 
instructions on how to apply FIGO staging in the case of NACT, as well as 

for the need to record and report both cTNM and pTNM information to 
BCR, as legally instructed.  

The results are described in detail in Appendix 4.6. 

3.5.3.2 Diagnostic procedures  
The hospitals participating in the validation were asked to confirm the date 
and centre (if relevant to centre allocation algorithms) of all diagnostic 
procedures used in the calculation of quality indicators or centre allocation 
algorithms (see Appendix 4.3 for the complete list of variables).  

Firstly, data on MDT showed moderate concordance since for 92% (range: 
69%-100%) of the patients included in the validation process, discussion 
of the patient during an MDT meeting as identified in the project database 
was in agreement with what was found in the hospital data. In only 2% of 
all patients an inconsistency impacted the centre allocation of QI-
results.(Figure 41, Appendix 4.7). Data on histological and cytological 
examination and on genetic testing showed very good concordance; for 
histological and cytological examinations there was no impact on centre 
allocation or QI-results and for less than 1% of all patients for genetic 
testing (Figure 42, Figure 43 and Figure 44, Appendix 4.7). While there 
was an overall good concordance between project data and hospital data 
regarding imaging procedures, the validation revealed that the centre was 
missing in the IMA – AIM data for some ultrasound procedures that were 
carried out in hospital (n=16). And, as was described above, it was 
discovered during the validation that some hospitals billed a PET-CT as 
two separate procedures: a PET and a CT, or a scintigraphy of the heart 
and a CT, without using the nomenclature code indicating these 
procedures were carried out simultaneously. This was resolved by allowing 
PET-CT nomenclature to be included in the algorithm (see section 3.5.2.1). 

Overall, it can be concluded that there was a good concordance between 
BCR and hospital data for diagnostic procedures because inconsistent 
information had very limited impact on centre allocation and QI-results. For 
instance, the missing centre identification in health insurance data 
(particularly for ultrasound) had very limited impact on the centre 
allocation. The validation study also revealed that ovarian cancer was not 
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always diagnosed during the selected first imaging, although again, the 
impact was very limited. More importantly, the validation phase resulted in 
an adaptation of the diagnostic algorithm: PET-CT (not PET alone) was 
considered in the (final) algorithm for the centre of first diagnosis. More 
details can be found in Appendix 4.7. 

3.5.3.3 Therapeutic procedures  
Main surgery 
Hospitals were asked to confirm the dates of each of the sub-procedures 
considered in the technical definitions of surgery (ovariectomy, 
hysterectomy, omentectomy, peritoneal biopsies (or proxy organ removal), 
and abdominal cytology). Additionally, hospitals were asked to verify the 
total number of pelvic and para-aortic lymph nodes examined and to verify 
whether, in the main surgery, all macroscopic disease was removed (the 
objective of debulking surgery). Hospitals were also asked to confirm the 
date of the “main” surgery, the date of discharge after the main surgery, 
and the admission and discharge date of any readmission within 30 days 
after the main surgery, as well as the reason for this readmission (see 
Appendix 4.3 for the complete list of variables). The technical definitions 
for the various surgical interventions based on the manual searches of the 
pathology reports were provided to the hospitals and are presented in 
Appendix 4.8.1. 

The validation revealed a substantial inconsistency between the main 
surgery defined in the project database and the main surgery according to 
the hospitals. There were several reasons uncovered for these differences.  

First, two programming errors for the identification of surgery in the BCR 
data were discovered (see details in Appendix 4.8.2). These errors had an 
impact on the type of main surgery for 66 patients, the date of main surgery 
for 16 patients and had no impact for other 80 patients where at least one 
sub-procedure was impacted by the programming error and corrected in 
the validation. For all patients in the validation, BCR manually recalculated 
the main surgery, correcting these two errors, and found good agreement 
with the hospital data and the new surgery date identified. 

Secondly, not all pathology reports were available at BCR for all surgical 
procedures performed for a patient, which had an impact on the type of 
main surgery for 56 patients, on the date of main surgery for 22 patients, 
and on the number of lymph nodes resected for 39 patients (over the 
540patients). Overall, pathology reports were missing for about 20% of the 
540 patients who were operated and allocated to a validation hospital for 
centre of main treatment. For approximately half of the patients, for whom 
the missing pathology report(s) were sent to BCR by the hospitals during 
the validation phase, at least one of the missing pathology reports 
mentioned invasive/malignant tissue or borderline ovarian cancer (Figure 
48, Appendix 4.8.2).  

Third, billing errors and missing information on history of resected organs 
resulted in some inconsistencies between project and hospital databases, 
although they concerned a minimal number of patients (see details in 
Appendix 4.8.2).  

Finally, other reasons linked to the definition of the surgery, which are more 
difficult to quantify, were pointed and re-discussed with the clinical experts 
(see details in Appendix 4.8.2). Propositions of adaptations were 
discussed and approved by the clinical experts. The following 
methodological changes were implemented in the database, related 
to the definition of surgery: 

1. Assume the fallopian tube was also removed if both a hysterectomy 
and ipsilateral ovariectomy had taken place, as it is highly unlikely that 
the uterus and ovary would both be removed without removing the 
fallopian tube; 

2. Allow partial resections or fragmented specimens to count as removal 
of ovary or fallopian tube. In some ways, this gives the benefit of the 
doubt, however, to meet the definition of surgery, all other steps still 
needed to be carried out. A partial ovariectomy alone (i.e., a 
cystectomy, even with cytology) was not at risk to be miscounted as a 
staging, since there would be no omentectomy, hysterectomy or 
peritoneal biopsies. It was considered unlikely that the 
ovariectomy/salpingectomy would truly only be partial if care was 
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taken to correctly perform the other aspects of a staging/debulking 
surgery; 

3. Allow peritoneal biopsies and cytology performed in an earlier surgery 
or outside the context of surgery to count toward the main surgery. A 
time frame of three months prior to main surgery was used; 

4. Consider surgeries consisting only of a partial resection of peritoneum 
(with or without cytology), in the absence of any other resected 
organs/tissues, to be peritoneal biopsies rather than resection 
surgeries (and thus no longer considered as potential main surgeries). 
As a result, some patients were no longer considered to have had 
surgery, if they only had a partial resection of the peritoneum; 

5. Consider the second resection as the main surgery when two 
resection surgeries were found in the pathology data and no surgery 
met the definition of staging/debulking AND consider the second 
surgery as an “unspecified” main surgery when there was a resection 
or billing for surgery followed by a billing for a second surgery for which 
no pathology data was available (these patients would still be 
excluded from QI’s requiring details of surgery). A time frame of one 
month before to 9 months after incidence data was taken for this 
second surgery, consistent with the definition of staging/debulking. 
The main impact of these changes was that more patients were 
classified as having NACT. 

Following the re-programming of the definition of surgery, the agreement 
between the new database and the hospital information was manually 
verified for two participating hospitals (a high-volume centre and a low 
volume centre) and both date of main surgery and the sub-procedures 
identified were in good agreement. 

After the approved corrections were applied to the database to correctly 
identify the main surgery using the adapted definitions, a comparison was 
made between surgeries meeting the definition of debulking and the 
hospital-reported removal of macroscopic disease (the objective of 
debulking surgery45) for patients with stage IIB-IV or unknown stage. For 
surgeries meeting the (new) definition of debulking, 58.5% of patients had 
complete removal of macroscopic disease, while for 13.0% of patients, the 

hospital clearly stated that not all macroscopic disease was removed (false 
positive). In contrast, for only 16.1% of patients whose surgery did not meet 
the definition of debulking, there was a clear indication of remaining 
macroscopic disease, while for 49.1% of patients, all macroscopic disease 
had been removed according to the hospital (false negative). For the 
remaining patients, the post-operative status could not be derived from 
hospital files.  

Readmission 
Any readmission within 30 days after main surgery was considered a 
readmission for complications except for readmissions during which 
chemotherapy was given or a port-a-cath was implanted on day 0, 1 or 2 
(under the assumption that these hospitalisations were planned for 
chemotherapy/port-a-cath placement and not a spontaneous readmission 
for a surgical complication). During the validation, it appeared that some 
readmissions within the 30-day period were for follow-up surgeries. This 
was usually the case when no pathology report was available for the follow-
up surgery after a resection, however there was at least one instance of a 
follow-up surgery after a surgery that already met the definition 
debulking/staging, and could therefore not be corrected by taking the 
second resection as main surgery. 

Chemotherapy 
Hospitals were asked to provide the first date of chemotherapy as well as 
to indicate the number and duration of the cycles. The validation study 
showed that for 88% of the patients included in the validation process, the 
chemotherapy as identified using the project database was confirmed by 
the hospitals. Half of the inconsistent cases, mostly caused by an incorrect 
identification of main surgery at that time, could be resolved before 
continuation of the actual study. Despite this, for several hospitals the 
results of the quality indicators related to chemotherapy were lower than 
expected. The level of concordance between the study database and the 
hospital files was 99% for chemotherapy at the end-of-life. More details are 
presented in Appendix 4.8.2. 
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Clinical trials 
As therapies offered in the context of clinical trials are not reimbursed by 
the RIZIV, they are not available in the administrate (claims) data. To 
estimate the proportion of patients included in clinical trials, although this 
can vary substantially between centres, hospitals were asked to report 
whether or not the patient was given (part of) their treatment in the context 
of a clinical trial and if this was the case, they were asked to provide more 
details on the treatment modality (see Appendix 4.3 for the complete list of 
variables). Based on the information collected in seven of the eight 
participating hospitals, the validation revealed that 5% of the patients 
(24/462) participated in clinical trials in the centre of main treatment. 
Reassuringly, the impact on this study appeared to be very limited, since 
for only one patient (0.2%) there was an impact on the treatment scheme 
identified (adjuvant systemic treatment not identified), while the majority of 
clinical trials were for maintenance or second-line therapy. 

Conclusions 
Overall, the validation study showed suboptimal concordance regarding 
main surgery. However, information obtained during the validation study 
and subsequent advice from the clinical experts, allowed several 
adaptations to optimise the definition of surgery, described above.  

These adaptations had an impact on the calculation of several QIs (DS04, 
CT03, TT02, OS02, and OS03).i However, while these adaptations 
strengthened our ability to correctly identify the type of surgery, the date of 
surgery, and readmissions, they did not resolve the important problem of 
missing pathology reports. For patients for whom one or more pathology 
reports are missing, the precise procedures performed cannot be 
determined. It was decided to exclude patients for whom no pathology 
report was available for the main surgery from quality indicators requiring 
details of the main surgery (DS04, DS07, DS08, SX01, TT02).  

 
i  Therefore, the indicators as discussed in this report are not completely the 

same as those tested in the validation phase and described in this chapter. 

Additionally, for the calculation of the proportions of patients who received 
a debulking surgery (SX01) and a comprehensive treatment (TT01; 
debulking + platinum-based chemotherapy), concerns about the 
discordance between (technical) definition of debulking and the removal of 
all macroscopic disease led to the decision to no longer consider these 
indicators as quality indicators (with target and benchmarking), but to 
‘downgrade’ them to ‘descriptive indicators’ (see sections 4.3.1.2 and 
4.3.3). Since the sub-procedures (ovariectomy, hysterectomy, 
omentectomy, peritoneal biopsies) could be reliably identified, as well as 
the absence or presence of surgery, these could be reported but they are 
not a true measure of quality of debulking surgery. Information on 
macroscopic disease is only available in the surgical report, which is not 
available at BCR. Since quality of staging surgery (DS04) is defined in 
practice by the procedures performed, which can reliability be derived from 
pathology reports, this quality indicator was still considered to be valid.  

Regarding 30-day post-surgical readmission, the concordance between 
project and hospital data was good. Inconsistent information was mainly 
due to readmissions occurring more than 30 days after discharge or not in 
the context of a complication (e.g. follow-up surgery or for another 
tumour/pathology). Moreover, it appeared that some readmissions within 
the 30-day period were for follow-up surgeries (see above). It was 
considered that the adaptation for surgery described above (taking the 
second surgery as main surgery) largely resolved this issue. However, to 
better capture readmissions for a surgical complication, the following 
change was made: add an exclusion for readmissions with a billing for 
ovariectomy/hysterectomy/debulking (not exploratory laparotomy) in the 
30 days after surgery, under the assumption that these codes would not 
be billed for managing a surgical complication. 

Also it was noted that patients who died or were not discharged within 30 
days were excluded from the quality indicator assessing 30-day post-
surgical readmission, which gave the impression that some older or high-
stage patients had better post-surgical outcome. Therefore, upon 
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discussion with the clinical experts, it was decided to adapt this indicator 
to include death or failure to be discharged within 30 days after surgery as 
part of a “complicated recovery” after the main surgery (see section 5.3.1). 
Hence the quality indicator was rephrased as “complicated recovery”. 

For chemotherapy, there was a good concordance. The validation study 
showed that there was very limited to no impact of the medications given 
during clinical trials on the assignment of patients to a hospital nor on the 
identification of the treatment scheme. The change in the definition of the 
main surgery resulted in a shift towards more NACT, in agreement with the 
feedback from the hospitals. For chemotherapy, no adaptations in the 
methodology of the study were made after the validation. 

3.5.4 Validation of the quality indicator results  
Hospitals were provided with a calculation of their result for each of the 
quality indicators and asked to discuss these results multidisciplinary to 
evaluate whether the results were plausible for their hospital. Seven of the 
eight hospitals provided feedback on their QI results (see details in 
Appendix 4.9). 

The remarks of the hospitals were generally in agreement with the findings 
from the validation study. Particularly the importance of pathological data 
for follow-up surgeries and the decision to take the second procedure as 
the main procedure were supported by the commentary provided by the 
hospitals. Some discordance with expected results could be explained by 
patients with missing staging information being excluded from specific 
quality indicators. Exclusion of stage IV patients in debulking quality 
indicators was suggested in the feedback from the hospitals, and it was 
examined whether this could explain the lower than expected results but 
resulted in less than 10% change in the QI result. For median time to 
treatment, after the validation the first surgery billed taken into account for 
the first treatment, since the calculated time to start of treatment would 
otherwise have been incorrectly increased when priority was given to the 
second surgery.  

3.5.5 Conclusion  
In conclusion, this validation phase had a valuable contribution to this 
study; it resulted in several adaptations which make the results of this study 
more reliable. Although the overall good concordance of available data 
reflects the high quality of the data, the overall study results are extremely 
dependent on the completeness of the data transferred to the BCR. 
Particularly for the definition of main surgery and the proper in- and 
exclusion of patients for quality indicators, the completeness of staging 
information (cTNM and pTNM and FIGO) is vital, as well as the delivery of 
all pathology reports related to cancer diagnosis and treatment (including 
those where no (borderline) malignant cells were found) by the laboratories 
for pathological anatomy.  
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4 CHARACTERISTICS OF THE STUDY 
COHORT 

In the present chapter a description is given of the baseline patient and 
tumour characteristics of the 5 119 patients diagnosed with an epithelial 
carcinoma of the ovary, fallopian tube or peritoneum in 2014-2018, who 
were included in this study. In addition, a brief description is given of the 
main diagnostic and therapeutic procedures that were recorded for these 
patients. Results are also presented according to the anatomic site (ovary, 
fallopian tube, and peritoneum). Overall, there was little variation in these 
characteristics between 2014 and 2018 (data not shown). 

4.1 Baseline demographics and tumour characteristics 
Epithelial carcinomas of the ovary, fallopian tube or peritoneum 
represented 90.2%, 7.0% and 2.8% of the study population, respectively. 
The median age at diagnosis of patients with an epithelial ovarian cancer 
was 66 years old (range: 12-99 years) and was somewhat higher for those 
with a cancer of the peritoneum (70 years old). The proportion of patients 
older than 80 years accounted for 16.9% of the total study population. 
According to the recorded WHO performance status, the majority of 
patients was asymptomatic (score 0; 23.5%) or symptomatic but 
completely ambulatory (score 1; 53.1%) at the time of diagnosis. For 
almost half of the patients (48.8%) no comorbidities were recorded at the 
time of diagnosis. Among the comorbidities present, cardiovascular 
comorbidities were the most frequent (47.1%) followed by diabetes 
(11.5%) and respiratory disease (7.8%). The majority of the patients had 
no (40.5%) or only 1 to 5 (42.2%) inpatient bed days during the year prior 
to their diagnosis of ovarian cancer.  

As was explained above, a technical definition of stage combining FIGO 
stage, and clinical and pathological TNM stage, was developed (see 
section 3.3.4.1). Overall, two thirds of the patients with known stage were 
diagnosed with an advanced stage of the tumour (IIB-IV, 64.5%); 63.1% of 
tumours of the ovary, 74.4% of tumours of the fallopian tube and 98.3% of 
tumours of the peritoneum were diagnosed in an advanced stage. The 

stage was unknown for 14.1% of the total study population. More than half 
of the tumours were diagnosed with a high grade (53.8%); the respective 
proportion for tumours of the fallopian tube and the peritoneum was as high 
as 88%. While a quarter of the tumours of the ovary were borderline 
(23.7%), this tumour behaviour was less frequent (0.6% and 0%, 
respectively) in tumours of the fallopian tube and the peritoneum. For the 
total study population, 11% of patients had at least one other malignant 
tumour (not ovary, fallopian tube or primary peritoneal tumour) diagnosed 
during the period 2004 to 2018. 

More details on patient and tumour characteristics of the total study 
population, also by anatomic site, can be found in Appendix 5.1, Table 44. 
Details on the histological types of ovarian tumours included in the study 
are available in Table 45. 

4.2 Main diagnostic procedures 
An overview of the most common diagnostic and staging procedures in the 
diagnostic work-up of (invasive and borderline) ovarian cancer patients is 
reported in Table 46 (0); after discussion with the clinical experts, it was 
decided to limit the time span for evaluation to three months before and 
three months after the incidence date. 

Genetic testing was performed in 40% of the patients, and CEA and CA-
125 blood tests were performed in 13.2% and 81.3% of the patients, 
respectively. The proportion of patients who had genetic testing performed 
within one year before to one year after incidence year increased from 
19.5% in 2014 to 55.1% in 2018, which may be explained by the launch of 
new guidelines and the reimbursement of the first PARP inhibitor ‘olaparib’ 
(see section 5.1.2 for more details). For almost all patients (97.8%), a 
cytohistological examination was performed. Only a few patients had a 
specific billing for image guided biopsy (2.8%) or an ovarian cyst removal 
(3.3%). The most frequently performed scope procedure was laparoscopy, 
which was performed for 27.7% of all patients.  

The most frequently performed imaging procedures were ultrasound 
(85.0%), mainly of the pelvis (70.4%) and the abdomen (41.2%), and CT 
scan (86.7%; Table 47). An X-ray was also performed in 70.7% of the 
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patients, more frequently of the thorax (65.9% of the patients) than of the 
abdomen or pelvis (25.8%). An MRI was performed in 35.2% of the cases. 
A PET/CT was performed in 18.0% of the total study population, with a 
difference between anatomic sites (16.9% for the ovary compared to 
27.4% and 28.9% for the fallopian tube and the peritoneum, respectively). 

While the use of ultrasound and CT remained stable over the study period, 
the use of MRI increased from 28.2% in 2014 to 40.4% in 2018 and the 
use of PET-CT increased from 15.9% to 21.3%. On the contrary the use 
of X-ray decreased from 73.3% in 2014 to 64.9% in 2018 (data not shown). 

4.3 Main therapeutic procedures 

4.3.1 Surgical procedures 

4.3.1.1 Staging surgery 
Details on staging surgery among patients with early stage invasive 
ovarian cancer and borderline tumours are provided in section describing 
the results for the dedicated quality indicator (see 5.1.4).  

4.3.1.2 Debulking surgery (SX01) 
The objective of performing surgery in patients with advanced epithelial 
ovarian cancer is complete resection of all macroscopic disease, as 
improved patient outcomes are observed in patients with no visible 
residual disease following surgical resection. However, this is not always 
possible in patients with advanced disease because of widespread 
involvement of peritoneal surfaces, bowel mesentery and serosa of the 
bowel.49  

As was discussed before, it was not possible to report on the residual 
disease and the completeness of resection as this information was not fully 
available in all pathology reports. Debulking surgery was therefore defined 

 
j  Excludes patients who were operated when the pathology report was 

unavailable for the main surgery (n=243) 

based on a minimal number of surgical procedures i.e., minimally bilateral 
salpingectomy and ovariectomy, hysterectomy, omentectomy, and 
peritoneal biopsies or complete/partial removal or biopsies of at least one 
the following peritoneal-coated organs: (sigmoid) colon, cecum, small 
intestine, spleen, liver, gallbladder, bladder, stomach, diaphragm (see 
3.3.2.2). Lymphadenectomy was not considered in the definition as the 
recent LION (Lymphadenectomy in ovarian neoplasms) study showed that 
systemic lymphadenectomy in patients with advanced ovarian cancer who 
had undergone intra-abdominal macroscopically complete resection and 
had normal lymph nodes both before and during surgery was not 
associated with longer overall or progression-free survival compared to 
patients who did not undergo lymphadenectomy.50 Moreover, 
lymphadenectomy is associated with a higher incidence of post-operative 
complications.50 

Overall, 44.7% of patients with stage IIB-IV epithelial ovarian cancerj 
received debulking surgery, according to the technical definition. The 
proportion of debulking decreased with age and showed a major decline 
from 64.8% in patients younger than 50 years to 14.6% in patients older 
than 80 years; Table 49, 0). Patients who had a worse performance status 
and patients who had been hospitalised more than 15 days in the 
preceding year, and patients with stage IV had less often debulking 
surgery. When restricting the analysis to only those patients who 
underwent a surgery, the percentage who received debulking rose to 
59.8%. 

Among the 1 158 patients who had debulking surgery, 40.7% had a 
primary debulking surgery and 59.3% received an interval debulking 
surgery (Table 50). A closer look into the stages, showed that a primary 
debulking was more often performed in lower stages (IIB-IIIB) while 
interval debulking was more often performed in higher stages (IIIC-IV).  

In 65.7% of the patients who had debulking surgery, the surgery was 
performed in a single procedure (i.e., the first surgery found in the 
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database fulfilled the criteria of debulking surgery), and for the others the 
debulking was completed during more than one surgical intervention 
(Table 51)  

4.3.2 Chemotherapy (including targeted therapy) 
In Appendix 5.3.1, an overview is presented of the chemotherapy and 
targeted therapy products recorded from 1 month before diagnosis to 9 
months after diagnosis (until surgery for neoadjuvant treatment and until 9 
months after surgery in the case of adjuvant chemotherapy) for the 
patients in the study (Table 48).  

While chemotherapy has not been shown to be helpful in the treatment of 
borderline ovarian tumours (most of them are treated with only surgery51), 
a small proportion (3.4%) of patients with a borderline tumour received 
chemotherapy. Overall, 78.2% of the patients with an invasive tumour 
received chemotherapy. As expected, most patients with invasive disease 
received platinum-based chemotherapy (mainly carboplatin, in 76.8% of 
the patients) and taxanes (mainly paclitaxel, in 70.7% of the patients). Also 
note that 70.2% of these patients received a combination of platinum-
based chemotherapy and paclitaxel. Among all patients in the study, 
13.6% received another chemotherapeutic agent and one in five (19.5%) 
received a targeted therapy (mainly bevacizumab). 

 
k  Excludes patients with borderline disease (n=61) and patients who were 

operated when the pathology report was unavailable for the main surgery 
(n=232) 

4.3.3 Comprehensive treatment (TT01) 
The majority of ovarian cancer patients are diagnosed in an advanced 
stage of disease for which standard treatment, of both macroscopic and 
microscopic disease, entails cytoreductive surgery (debulking) combined 
with chemotherapy.52, 53 This approach may not be feasible in (very) old 
and frail patients.54 

Among women with invasive stage IIB-IV epithelial ovarian cancerk 
(n=2 541), 43.1% had a comprehensive treatment, i.e., the combination of 
debulking surgery and platinum-based chemotherapy (Table 53, Appendix 
5.3.3). As was expected, this proportion was lower in patients older than 
80 years (12.4%) and in those with a poor performance status (<5% for 
women with WHO performance status 3 & 4). There was no clear 
association between stage and the receipt of comprehensive treatment.  

Overall, 15.8% of patients had a platinum agent but no debulking surgery 
and 40 (1.6%) patients had debulking surgery but did not receive any 
chemotherapy and 1 patient had debulking surgery and received non-
platinum-based chemotherapy (Table 54). A small proportion of patients 
did not receive any oncological treatment (9.2%). In total, about one in four 
patients (26.6%) received platinum-based chemotherapy and surgery that 
did not meet our (technical) definition for debulking surgery. However, 
given that we found that this definition of debulking was not a proxy for 
complete removal of macroscopic disease this observation should be 
interpreted with caution.  
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4.3.4 Treatment schemes 
All treatment schemes for patients diagnosed with epithelial ovarian cancer 
are presented in Table 56 (Appendix 5.3.4). Most of the patients with a 
borderline ovarian tumour (in any of the three anatomic sites) received 
surgery only (95.7%). Half of the patients with an early stage invasive 
tumour (50.1%) received surgery followed by chemotherapy, and 42.0% 
received surgery only. For a minority of patients, no main surgery or 
systemic treatment was recorded (1.3% and 2.1% of patients with a 
borderline and an early stage invasive tumour, respectively). 

Among patients with an advanced or unknown stage invasive ovarian 
cancer, the most frequent treatment scheme was neo-adjuvant 
chemotherapy followed by surgery and adjuvant chemotherapy, which 
represented 31.6%, 52.2%, and 48.1% of the patients with a cancer of the 
ovary, fallopian tube and peritoneum, respectively. About one quarter of 
the patients (23.6%) received surgery followed by adjuvant chemotherapy. 
Patients who received surgery only or chemotherapy only represented 
14.4% and 14.8% of the patients, respectively. Finally, for 10.0% of the 
patients with an advanced or unknown stage tumour no oncological 
treatment was recorded.  

Among all patients with epithelial ovarian cancer, 107 (2.1%) patients 
received radiotherapy, which is not considered standard treatment for 
ovarian cancer. For forty-five of these patients at least one other tumour 
was registered in the period 2004-2018, which may explain the use of 
radiotherapy. 

 

5 INDICATOR RESULTS 
5.1 Quality of diagnosis and staging in epithelial ovarian 

cancer  

5.1.1 Multidisciplinary team (MDT) meeting (DS01) 
Multidisciplinary teams have been recognised internationally as an added 
value in cancer care.55 They improve clinical decision-making and facilitate 
communication/coordination/continuity of care between healthcare 
providers. MDTs may also result in better staging accuracy56 and treatment 
selection,57 better adherence to evidence-based guidelines58, 59 and timely 
treatment,60 increased recruitment into clinical trials,59, 61, 62 higher referral 
to palliative care63 and over-treatment avoidance,64 decreased time from 
diagnosis to initiation of treatment,65 simplification of referral processes 
between health professionals, and avoidance of the duplication of 
examinations and investigations,66 and enhanced referral and continuing 
care pathways.67 Importantly, MDTs have been associated with improved 
survival rates in many cancers.57, 68-71 

The interpretation of the results of this quality indicator should be done with 
caution: besides the fact that we use administrative data (with the inherent 
limitations described in depth in the preceding sections), MDT data require 
special attention since special financing rules apply in Belgium. The 
number of MDTs that can be billed per patient for the diagnosis is limited 
to one per year, while in reality many patients are discussed several times 
a year during a MDT.72 Based on the IMA – AIM data the actual number of 
MDT meetings during which a patient is discussed may be 
underestimated. But, more importantly, in case the one MDT that is 
invoiced by the hospital falls outside the defined time frame for the study 
(1 month before to 3 months after incidence), it is not captured for the 
study.  
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National results 
An MDT was recorded (within 1 month before until 3 months after 
incidence date) for 90.6% of the total study population (Table 57); the 
highest percentage was recorded for patients with primary cancer of the 
peritoneum (94.4%). There were small variations across age categories 
and stages of the tumour and a slight increase with incidence years (from 
89.5% in 2014 to 92.1% in 2018). The proportion of patients for whom an 
MDT was charged was different according to treatment modality: lower 
proportions were reported among those who received surgery only 
(85.2%) and those who received no treatment (77.5%). 

In order to compensate to a certain extent for the limitations of the data (cf. 
supra), a large time window was chosen for this QI: from 1 month before 
to 3 months after incidence date. Nonetheless, an MDT should take place 
before any definitive treatment is given. Therefore a sensitivity analysis 
was performed, which revealed that for only 32.8% of the patients an MDT 
was charged within 1 month before incidence until the day before the start 
of first treatment; Table 58). This proportion is particularly low (<20%) for 
those patients who had surgery as first treatment, while it was more than 
57% for those who had first a systemic treatment, whatever came next. 
These results suggest that the majority of the MDTs were charged after 
the treatment, while they do not reveal when they actually took place.  

Over the study period, a slight increase in the proportion of patients 
discussed during an MDT was observed, from 89.4% in 2014 to 92.1% in 
2018. Several financial initiativesl and the specialists’ growing awareness 
may (in part) explain this increase.  

The results are comparable to what was observed in Scotland in 2015-16: 
92% of patients with epithelial ovarian cancer were discussed at the MDT 
before definitive treatment.73  

 
l  Since 2010, financial rules allow different MDT meetings per patient along 

the cancer pathway (i.e., a first MDT meeting to discuss the diagnosis and 
the set-up of the treatment plan, a follow-up MDT meeting when the 

Comparison between centres  
There was very little variation between centres beyond what could be 
expected, as almost all centres fell within the 99% prediction interval 
(Figure 2). 

Figure 2 – Proportion of patients with epithelial ovarian cancer for 
whom a multidisciplinary team (MDT) meeting was charged within 1 
month before until 3 months after incidence date, by centre of 
diagnosis (2014-2018) 

 
Note: 100 centres reported in the funnel plot; n=289 patients could not be 
allocated to a centre. 
Source: BCR-IMA  

diagnosis and/or the treatment plan is altered and a supplementary MDT 
meeting when a patient is referred to another hospital to complete the 
diagnosis and the treatment plan). 
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Key Points 

 For 90.6% of patients with epithelial ovarian cancer a MDT meeting 
was charged within 1 month before until 3 months after incidence 
date, which is below the set target (95%); 

 Due to the financing rules, there may be an underestimation of the 
number of patients who were discussed at an MDT meeting. 

 

5.1.2 Genetic testing (DS02) 
While there are several genes linked to the development or increased risk 
of ovarian cancer, BRCA1 and BRCA2 mutations were the first to be 
associated with ovarian cancer and are therefore the most researched.74, 

75 Around 6-25% of ovarian cancer patients have a BRCA1/BRCA2 
germline mutation,76 and an additional 5-11% have a somatic mutation.77 
While the general population’s lifetime risk of developing ovarian cancer is 
1.5%,76 it increases to 40-60% and 11-30% for women with BRCA1 and 
BRCA2 germline mutations, respectively.77  

BRCA mutation status has therapeutic implications because patients with 
a positive test for BRCA1/2 pathogenic variants have an increased 
sensitivity to platinum-based chemotherapy,78, 79 and a susceptibility to 
newly launched targeted therapies such as PARP inhibitors.80-83 

Box 5 – Germline and somatic mutations  

Germline mutations originate from a change in DNA sequence of a 
reproductive cell (egg or sperm) and are therefore present in every cell 
of the body in both healthy, as well as any cancer cell, and are passed 
on to the offspring. Testing for germline mutations is usually done on a 
blood or saliva sample, but can be found in an cell or tissue sample. 
Also via tumour testing germline mutations can be detected. Checking 
for germline mutations provides information about inherited cancer risk 
and the risk for future cancers (breast cancer and other familial cancers 
associated with BRCA gene pathogenic variants), and it can guide 

treatment (because BRCA-mutated ovarian cancers show an increased 
sensitivity to platinum-based chemotherapy and are PARP inhibitor 
therapy candidates). 

Somatic mutations are mutations in somatic cells. In the context of 
cancer, the mutation is limited to the tumour tissue, which could be the 
reason why the cells have proliferated and became cancerous. Testing 
for somatic mutations is done on tumour tissue and its main purpose is 
to find the best medication or treatment for an individual tumour or 
cancer. A somatic mutation does not provide information about inherited 
risk or future cancer risk in the patient or her family. 

Guidelines recommend as a first step to perform germline BRCA testing 
on a blood/saliva sample and, if negative, a tumour tissue sample is 
tested to identify non-germline BRCA PARP inhibitor therapy 
candidates.84, 85 Genetic testing should ideally be offered at diagnosis, 
although patients can be referred at any stage; retrospective testing 
should be offered to long-term follow-up patients because of 
implications for family members and individual future breast cancer 
risk.84 

Previously, guidelines only recommended germline BRCA testing in 
specific circumstances, including personal or family history of breast 
cancer and ovarian cancers, young age at diagnosis and ethnicity (e.g. 
Ashkenazi Jewish ancestry), leading to miss approximately 28% of all 
germline BRCA mutations present in ovarian cancer patients because 
patients do not have any of these characteristics.76  

In line with these insights, it was recommended in several guidelines to 
test a larger patient group for BRCA mutations.86, 87 Some guidelines are 
advising to test all epithelial ovarian cancers (such as the NCCN 88 and 
ASCO guideline85), but most guidelines delineate the test group to those 
histology types with a known link to BRCA mutations and therefore exclude 
mucinous,86 borderline tumours,84, 89 and low grade tumours.90 While the 
proponents of a more targeted testing argue that there is no real proof of 
cost-effectiveness of widespread BRCA testing,91 the proponents of a 
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more widespread testing argue that susceptibility for ovarian cancer is also 
linked to genesm other than BCRA. 

Important for the interpretation of the national results of this quality 
indicator is that the data on genetic testing in our data sample are not 
limited to BRCA testing since there is no specific registration for BRCA 
testing in Belgium. All genetic testing used for the detection of mutations 
in the context of cancer or familial cancer syndrome were considered. This 
is not necessarily a negative point as in the future other mutations/variants 
next to the BRCA might become important for targeted therapy (e.g. loss 
of heterozygosity of essential genes92). The frequency (and proportion) of 
either germline or somatic testing is not identifiable in the data either. Last, 
only since 2016, with the launch of PARP inhibitors, somatic testing of 
tumour tissue is reimbursed in Belgium, hence can be identified in the IMA 
– AIM data (see Box 5). 

Box 6 – Genetic testing in Belgium  

Since 2013, germline genetic testing was reimbursed in Belgium. In 
December 2015, the reimbursement for olaparib (Lynparza®), a PARP 
inhibitor was approved; reimbursement for somatic tumour testing was 
approved in 2016. However, there is no specific national registration 
whether a somatic or a germline test was performed.  

In Belgium, there are eight centres for human genetics which have the 
mandate to perform the reimbursed germline and somatic testing as well 
as genetic counselling: Institut de Pathologie et de Génétique 
(Gosselier), UCL StLuc (Brussels), UZA (Antwerp), UZ Brussel 
(Brussels), UZ Gent (Ghent), UZ Leuven (Leuven), ULB (Brussels), and 
CHU Sart-Tilman (Liège). 

 
m  Including genes affecting the homologous recombination repair pathway 

(e.g. RAD51C, RAD51D) or genes involved in the mismatch repair 
deficiency (dMMR). The majority of these genes can be analysed in multi-
gene panels which can inform therapeutic strategies (chemotherapy and 

Since 2019, pilot projects were launched to facilitate the introduction of 
Next Generation Sequencing (NGS) for identifying biomarkers with 
clinical utility. Ten Belgian NGS-networks were launched, including 
hospitals and clinical laboratories which are not recognised as centre for 
human genetics but were allowed to perform NGS for detecting germline 
and/or somatic mutations on tumour tissue for a preselected list of 
cancers and genes. BRCA1 and BRCA2 mutations in epithelial ovarian, 
fallopian tube and peritoneal cancer were included in the list. In each of 
the 10 NGS networks there must be a collaboration with a centre for 
human genetics to help interpret mutations in genes with a hereditary 
impact. 

National results 
In the time period 2014-2018, genetic testing was performed in 51.2% of 
epithelial ovarian cancer patients within one year around incidence, which 
lies far below the 90% target (Table 60). However, the updated 
recommendations for genetic testing were only launched after 2014. Over 
the years the data show a clear increase: from 25.9% for patients 
diagnosed in 2014 to 68.7% for patients diagnosed in 2018. The steepest 
increase is noted between the years 2014 and 2015 coinciding with the 
launch of the new guidelines. Moreover the approval for reimbursement of 
the first PARP inhibitor ‘olaparib’ in December 2015, which was restricted 
to those patients with a proven BRCA mutation, may explain the steep 
increase in 2015. In line with this, the analysis on enlarged time frames 
(Table 61) shows that for patients diagnosed in 2014, the proportion of 
genetic testing rose from 25.9% when it was limited to genetic testing 
within 1 year after the diagnosis to 41.9% when 2 years were considered. 
This indicates that genetic testing is not only performed around the time of 
diagnosis, but also later on, e.g. to estimate implications for family 

targeted therapy).85. Konstantinopoulos PA, Norquist B, Lacchetti 
C, et al. Germline and Somatic Tumor Testing in Epithelial Ovarian Cancer: 
ASCO Guideline. J Clin Oncol 2020; 38: 1222-1245. 2020/01/28. DOI: 
10.1200/JCO.19.02960. 
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members and individual future breast cancer risk, in addition to guiding 
treatment.  

High grade serous carcinoma (HGSC) is the most dominant form of 
epithelial ovarian cancer and are also known to be a histology type 
commonly linked to a BRCA mutation. Genetic testing was higher in HGSC 
compared to other histology types (59.2% vs. 34.9%, considering that 
mucinous, borderline and low grade tumours were already excluded). 
Although guidelines do not specify to only test in HGSC and study found 
similar proportions in other histology types,74 the reimbursement rules for 
olaparib explicitly limit reimbursement to those patients with high grade 
serous platinum-sensitive cancers which could explain the higher 
proportion in this histology group.  

Younger age at diagnosis has been associated with an increased risk for 
BRCA mutation.91 However most guidelines (except Australia) no longer 
limit the genetic testing to certain age categories because a found germline 
BRCA mutation allows for cascade testing of at-risk relatives. The results 
of the study indicate that 72.0% of women younger than fifty years had a 
genetic test, while this was only 23.4% in patients 80 years and older.  

Further, the highest proportion of genetic testing was seen in stages 
IIB/IIC, III and IV (>53%). While genetic testing is relevant for all stages, 
due to the possible impact on developing secondary cancers (breast 
cancer,…) or the impact on families, most of advanced stage patients 
receive the standard treatment of surgery and chemotherapy, and possibly 
second line targeted treatment such as olaparib, which could again explain 
the higher proportion in this subgroup. 

The patients treated with surgery alone are expected to be those with an 
early stage or those not fit enough to support chemotherapy. Among 
patients with surgery alone, genetic testing was very low (18.9%). 
Moreover among patients who received no treatment the proportion was 
even lower (5.1%).  

Although older age, lower stages and no treatment or surgery alone should 
not be associated with less genetic testing because of the importance of 
knowing the BRCA status for active surveillance of patients and families, 

most presumably testing was not performed because those patients were 
not candidates for treatment with olaparib. 

Comparison between centres 
As can be observed in Figure 3, for this quality indicator, there was a lot of 
variability in the centre results (range from less than 20% to 90%). 
However the variability pattern versus unit size did not differ much from 
what would be expected beyond random sampling variability around the 
population mean (a minority of centres fell) outside the 99% prediction 
interval. 

Figure 3 – Proportion of patients with epithelial ovarian cancer who 
underwent genetic testing within 1 year before to 1 year after 
incidence, by centre of diagnosis (2014-2018) 

 
Note: 100 centres reported in funnel plot; n=111 patients could not be allocated to 
a centre. 
Source: BCR-IMA  
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Key Points 

 Overall, 51.2% of patients with invasive epithelial ovarian 
cancer underwent genetic testing within 1 year before to 1 year 
after incidence date, which is far below the target of 90%; 

 There is a clear increase in the uptake of genetic testing over 
the years: from 25.9% for patients diagnosed in 2014 to 68.7% 
for patients diagnosed in 2018. 

5.1.3 Cyto/histological diagnosis prior to starting chemotherapy 
(DS03) 

In most instances, histology is the only way of determining the cancer type 
and grade. It is essential to exclude other diagnoses such as metastatic 
gastric, colorectal, breast, and pancreatic carcinoma as well as 
infections.93 Two case series indicated that 4–5% of patients with an initial 
diagnosis of advanced ovarian cancer, which was based on clinical and 
imaging findings, actually did not have ovarian cancer.94, 95 Hence, without 
tissue diagnosis, some women may receive inappropriate treatment.93 
Confirmed histological diagnosis is also important as different histological 
types of ovarian cancer require different treatments.93 Therefore, in the 
NICE guideline it is recommended that women with suspected advanced 
ovarian cancer should have their tissue diagnosis confirmed by histology 
(or by cytology if histology is not feasible) before starting chemotherapy, in 
all but exceptional cases.96 
Tissue diagnosis can be obtained through (image guided) needle biopsy, 
laparoscopy or laparotomy. All these procedures are invasive and carry 
thus some risk. In addition, they are not always successful, which may 
delay the start of treatment.93 In advanced stage disease, cytology of 
ascites is considered safer than tissue biopsy but has a lower diagnostic 
accuracy. For early stage disease, it is important to note that rupturing the 
capsule of the tumour to take a biopsy or cytology, is inappropriate, as that 
would upgrade the tumour automatically to FIGO stage IC.  

National results 
Overall, for 99.3% of women who had chemotherapy within 9 months after 
incidence, a histological or cytological diagnosis of epithelial ovarian 
cancer was made before the first chemotherapy was provided (Table 63), 
which is essentially at the target of 100%. Similarly high proportions were 
observed in the various subgroups under study.  

The results are in line with a Scottish audit report, which indicated that in 
all patients diagnosed with epithelial ovarian cancer between 2013 and 
2016 who underwent neo-adjuvant chemotherapy, the diagnosis was 
confirmed by histology or cytology prior to starting chemotherapy.97  

Comparison between centres 
The variability between centres remained within what can be expected by 
random sampling variability. The proportion of patients with epithelial 
ovarian cancer in whom a histological or cytological diagnosis was made 
before the date of first chemotherapy ranged between 90 and 100%, when 
benchmarking was done based on the centre of diagnosis (Figure 4) and 
between 80 and 100% when benchmarking was based on the centre of 
chemotherapy (Figure 5).  
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Figure 4 – Proportion of patients with epithelial ovarian cancer having 
a histological or cytological diagnosis before the date of first 
chemotherapy when chemotherapy is started within 9 months after 
incidence, by centre of diagnosis 

 
Note: 100 centres reported in the funnel plot; n=94 patients could not be allocated 
to a centre. 
Source: BCR-IMA 

Figure 5 – Proportion of patients with epithelial ovarian cancer having 
a histological or cytological diagnosis before the date of first 
chemotherapy when chemotherapy is started within 9 months after 
incidence, by centre of chemotherapy  

 
Note: 98 centres reported in the funnel plot; n=10 patients could not be allocated 
to a centre. 
Source: BCR-IMA Key Points 
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 In 99.3% of patients with epithelial ovarian cancer a 
histological or cytological diagnosis was made before the start 
of first chemotherapy, which is just at the target of 100%; 

 There was limited variability between subgroups based on 
tumour or patient characteristics; 

 The variability between centres remained within what can be 
expected by random sampling variability. 

5.1.4 Minimal staging surgery (DS04) 
If an ovarian mass is identified and it seems macroscopically confined to 
the pelvis this is presumed to be an ‘early stage’ ovarian cancer. Pre-
operative examinations cannot perfectly predict the malignant or benign 
nature. Therefore histopathological assessment is necessary to guide 
further surgical decisions.13 If the mass is considered (borderline) 
malignant, a staging procedure is necessary to allow correct FIGO/TNM 
staging. The staging procedure is necessary to aid therapy decisions and 
is an important prognostic factor for survival.98 Only if fully staged, patients 
with a well differentiated early stage ovarian cancer (FIGO stage IA–IIA, 
grade 1) can be spared chemotherapy. On the other hand, the complete 
staging procedure can upstage a significant number of patients, which 
otherwise would be missed.99-101 

The procedures that should be included in a ‘proper’ staging laparotomy 
differ depending on whether or not the tumour is borderline or invasive and 
whether or not fertility sparing surgery is possible.102, 103 

 Total hysterectomy and bilateral salpingo-oophorectomy is standard. 
However, fertility preserving surgery with a unilateral salpingo-
oophorectomy can be offered to selected premenopausal patients. 
However, since it was not possible to identify fertility sparing surgery 
in our dataset, hysterectomy was omitted from the definition of staging 
procedure; 

 Visual assessment and palpation of the entire peritoneal cavity with 
biopsies of suspicious areas; 

 Any ascites, peritoneal fluid or peritoneal washings should be sent for 
cytological evaluation, taken prior to manipulation of the tumour; 

 When no obvious extra-ovarian spread is noted, blind peritoneal 
biopsies from the pelvis, paracolic spaces, and the subdiaphragmatic 
spaces should be performed bilaterally; 

 At least infracolic omentectomy should be performed, even if clinically 
uninvolved.  

Whether or not lymph nodes should be removed also depends on the 
histological assessment. For example, in borderline, stage I expansile type 
mucinous and well differentiated (grade 1) stage IA ovarian cancers, the 
lymphadenectomy can be omitted.13, 103 Otherwise, bilateral pelvic and 
para-aortic lymph node dissection are also recommended. In the definition 
of proper staging for the calculation of the QI, lymph node dissection was 
not included in the calculation of the main indicator, but it was included in 
a sensitivity analysis for the invasive I-IIA stage ovarian cancers.  

For (suspected) borderline ovarian tumours however, there is precedent 
for performing less radical surgery, particularly in women of childbearing 
age (see also the Dutch guidelines104).105 

Last, it was not possible to identify whether a laparotomy or laparoscopy 
was performed. In Appendix 6.1.4 it is fully explained how the above 
definitions were operationalised in order to calculate the quality indicator.  

National results 
‘Minimal’ staging surgery was defined as at least bilateral salpingo-
oophorectomy for invasive tumours (or single-sided for borderline), 
cytology of the peritoneal cavity, partial or complete omentectomy, and 
peritoneal biopsies or complete/partial removal or biopsies of at least one 
of the following peritoneal-coated organs: (sigmoid) colon, cecum, small 
intestine, spleen, liver, gallbladder, bladder, stomach, and diaphragm. 
Minimal staging surgery was performed in only 29.1% of women with an 
invasive early stage (I-IIA) ovarian cancer (Table 66) and in 19.5% of 
women with borderline stage I-II tumours (Table 67), which are results far 
below the target of 95% set by the EORTC Gynecological Cancer Group.99 
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Even if the target of the Scottish Cancer task force is considered (i.e., 90% 
in women who had surgery)49, the results are below par. Sensitivity 
analyses were performed to assess the impact of including lymph node 
removal in the definition of ‘minimal staging’ among patients with invasive 
stage I-IIA epithelial ovarian cancer. The analyses indicated that when the 
removal of at least one pelvic/para-aortic lymph node was included in the 
definition, minimal staging surgery was performed in 21.7% of patients with 
invasive disease. The proportions further decreased to 13.5% and 10.0% 
with the removal of 10 and 20 pelvic/para-aortic lymph nodes, respectively 
(Table 68).  

This QI relies on information provided in the pathology reports because the 
information provided in the IMA – AIM data was too vague. As was 
discussed before, an important number of pathology reports were not 
transferred to BCR, either because in general, only pathology reports in 
which cancerous tissue was found are sent to BCR, or because of 
administrative errors. Patients for whom the pathology report of the main 
surgery was missing (26.8%) were excluded from the main analysis. Given 
that such a large percentage of patients had to be excluded from the 
analysis, the results may not be representative of the total patient 
population of the hospital.  

To estimate the possible impact of the missing pathology reports, 
additional sensitivity analyses were performed. If all patients with missing 
pathology reports for the main surgery were assumed to have had minimal 
staging surgery (“best case scenario”), 49.4% of invasive tumours and 
39.4% of borderline tumours would be appropriately staged, which would 
still be (far) below the target (Table 69). Including only patients for whom 
all pathology reports for all surgical procedures performed before the main 
surgery were available (for all surgical procedures identified in the IMA – 
AIM database), showed results similar to the main analysis: only 29.0% of 
invasive tumours and 19.5% of borderline tumours were appropriately 
staged (Table 70). Additionally, excluding patients who were not operated 
at all, only slightly changed the results (30.2% for invasive; 19.9% for 
borderline; see Table 71). The aforementioned analyses lead to the 
conclusion that staging surgery in Belgium is suboptimal.  

Experts explained that sometimes staging surgery is not completed if the 
therapeutic decisions are already clear before or during the surgery. For 
example, for older patients for whom no chemotherapy will be started, 
regardless the stage. In agreement with this, the percentage of patients 
who had minimal staging surgery are even lower in the oldest age group 
(i.e., 9.6% in people aged 80 or older). Another group for which experts 
indicated no complete staging is performed is when indication for 
chemotherapy is already clear (for example based on dense adhesions). 
However, full staging can influence the choice and dosing of chemotherapy 
and should, thus, still be performed.101, 106 

Lastly, patients who were upstaged to IIB or higher after surgical staging 
were not included in this QI, and hence the quality of the staging surgery 
in these patients was thus not assessed. 

Comparison between centres 
When benchmarking was performed based on the centre of main 
treatment, there was for both indicators very little variability between 
centres beyond what can be expected based on random variability, with 
the exception of a few centres which performed above average (Figure 6 
and Figure 7). Overall, low proportions of patients receiving minimal 
staging surgery were observed.  
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Figure 6 – Indicator A: Proportion of patients with stage I-IIA invasive 
epithelial ovarian cancer in whom a minimal staging surgery (as 
defined) was performed, by centre of main treatment  

 
Note: 91 centres reported in the funnel plot. 
Source: BCR-IMA  

Figure 7 – Indicator B: Proportion of patients with stage I-IIA 
borderline epithelial ovarian cancer in whom a minimal staging 
surgery (as defined) was performed, by centre of main treatment 

 
Note: 91 centres reported in the funnel plot. 
Source: BCR-IMA  
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Key Points  

 Only for 29.1% of women with invasive early stage (I-IIA) 
ovarian cancer and for 19.5% of women with early stage 
borderline tumours, a ‘minimal’ staging surgery was identified, 
which is far below the target of 95%; 

 This QI relies on information provided in the pathology reports. 
Around 27% of patients were excluded from the calculations 
because the pathology report of the main surgey was missing, 
therefore reducing the representativeness of the patient 
population. Nevertheless, the sensitivity analyses that were 
performed to estimate the possible impact of the missing 
pathology reports, also showed substandard results; 

 For both indicators, the variability between centres was limited. 

5.1.5 Abdomino-pelvic imaging prior to starting treatment (DS05) 
The majority of ovarian cancer patients present with advanced stage 
disease that has already spread throughout the abdominal cavity. It is 
necessary to fully image the pelvis and abdomen prior to starting any 
treatment in order to establish the extent of disease (i.e., to exclude the 
presence of metastatic disease) and to minimise unnecessary treatment.49 
Guidelines do not specify a time frame in which the imaging should be 
performed. 

The standard of care for the preoperative workup to determine extension 
is a contrast-enhanced CT scan of the thorax, abdomen and pelvis.93, 100, 

107 However based on CT, some small-size peritoneal metastases can be 
missed.108 In patients with more advanced stages (IIIC or IV) an additional 
imaging such as MRI can be necessary to judge resectability.13 Moreover 
MRI can be used in those patients with a contraindication for CT due to the 
contrast agent (iodine allergy, renal failure and in pregnancy).108 

Positron emission tomography combined with computed tomography 
(PET-CT) is not recommended as a technique to assess resectability of 

the abdominal tumour.13 However it can have a place as an additional 
imaging technique to improve diagnostic and staging accuracy when there 
is doubt.108 Moreover a recent study in advanced epithelial ovarian cancer 
(FRANCOGYN) has shown that PET-CT can be a valuable technique to 
confirm the absence of affected lymph nodes which allows lymph node 
dissection to be avoided, and thus reducing the morbidity associated with 
the surgical procedure.109 All this indicates that the role of PET-CT in the 
management of epithelial ovarian cancer may progress and become 
clearer in the coming years. 

National results 
During the study period 2014-2018, 88.2% of patients who received a 
treatment (surgery and/or systemic therapy) had an abdomino-pelvic 
imaging prior to starting the first treatment. Patient who did not receive a 
surgical or systemic treatment within nine months after incidence (7.5%) 
were excluded from the analysis for this QI. Although the target of 95% has 
not been met, there is an increase in the proportion of women with 
abdomino-pelvic imaging over the years, from 85.5% in 2014 to 90.7% in 
2018 (Table 73). 

In 557 patients (10.9%) no imaging was found prior to their first treatment. 
The clinical experts indicated that these might be patients in whom the 
ovarian tumour was an incidental finding or the surgery took place as an 
emergency.  

The proportion of patients with imaging prior to starting treatment was 
73.0% in patients with a borderline tumour and 92.7% in those with an 
invasive tumour. The subgroup analyses in Table 73 consistently showed 
lower proportions in patients with the best prognosis: younger patients 
(75.7% for <50 years) and tumour stage I and II/IIA (79.4 and 78.5%, 
respectively). A hypothesis is that younger women are more likely to have 
an early stage tumour or a borderline tumour which are identified by 
chance (i.e., an incidental finding of ovarian cancer as a result of an 
ovariectomy for another reason), which may explain why more often no 
CT/MRI was done before the operation in this group. The target was almost 
attained when considering the patients who received a systemic therapy 
(i.e., 94.1%), while it was 76.2% in women who received only surgery. 
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CT scan was the most commonly performed imaging technique, i.e., in 
77.2% of the patients with a treatment, which is in accordance with the 
guidelines (Table 74). In 22.8% of patients there was no CT performed 
prior to their treatment. However in 446 (9.4%) an MRI (without CT) was 
performed, and this could represent the patients for whom the MRI was 
used to judge resectability or for whom a contrast CT might be contra-
indicated. In around one quarter of patients (24.2%) more than one 
imaging was performed prior to start of treatment, and in 1.8% all three 
imaging techniques were performed before start of treatment. An MRI was 
performed in 30.7% of the patients and a PET-CT in 6.4% of the patients. 
According to the guidelines PET-CT should be reserved for patients with 
unclear results on CT and MRI, and indeed most PET-CT was in addition 
to other imaging (only 27 patients received PET-CT without another 
imaging technique identified).  

Comparison between centres  
The funnel plot shows very little variation between the centres beyond what 
can be expected (Figure 8).  

Figure 8 – Proportion of patients with epithelial ovarian cancer having 
an abdomino-pelvic imaging prior to starting treatment (from 3 
months before incidence date to date of first treatment), by centre of 
first treatment 

 
Note: 100 centres reported in the funnel plot; n=25 patients could not be allocated 
to a centre. 
Source: BCR-IMA  
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Key Points 

 88.2% of all women receiving surgery and/or systemic 
treatment had an abdomino-pelvic imaging prior to starting the 
treatment, which is below the target of 95%; 

 Higher proportions were seen in women with invasive tumours 
(i.e., 92.7%) and when systemic therapy was given (i.e 94.1%), 
compared to those when only a surgery was performed (i.e., 
76.2%); 

 The proportion of patients who did not receive an abdomino-
pelvic imaging prior to starting treatment was higher in the 
younger age groups and in patients with a lower stage (I-IIA); 

 In accordance with the guidelines, CT was the imaging 
technique most used before the start of treatment (77.2%). A 
MRI was performed in 30.7% of the patients and a PET-CT in 
6.4%. Combination of imaging techniques before the start of 
the first treatment was seen in a quarter of the patients (24.2%); 

 There was limited variability between hospitals.  

5.1.6 Lymph node removal in women with invasive I-IIA epithelial 
ovarian cancer (DS06) 

Pelvic and para-aortic lymphadenectomy is performed as part of the 
(surgical) staging of ovarian malignancies.102, 103 The presence of 
metastases in the lymph nodes can upstage an otherwise early stage 
tumour to FIGO stage III and influence treatment decisions regarding 
adjuvant chemotherapy (whether or not chemotherapy is indicated but also 
the type and dose of chemotherapy).13  

The minimum number of lymph nodes required for adequate lymph node 
staging remains unclear. A Dutch study reported an improved overall 
survival when at least 10 lymph nodes were removed.110 There was no 
difference in survival between women from whom 20-29 vs. ≥30 lymph 

nodes were removed. Above a certain number of lymph nodes, the 
identification of lymph node metastases is not further enhanced.110 

The clinical experts considered that high quality of care requires the 
removal of at least 20 pelvic and/or para-aortic lymph nodes. However 
lymphadenectomy was not considered in the definition of minimal staging 
(see DS04), as for some histology types it is not necessary.111 If 
information on the histology of the tumour is available intraoperatively, 
lymphadenectomy and associated morbidity may be avoided if the chance 
for lymph node metastasis is very low and the importance of 
lymphadenectomy for treatment decisions would be limited.13 Specifically, 
lymphadenectomy is not recommended in borderline disease, low grade 
serous disease, well differentiated stage IA ovarian tumours and mucinous 
tumours of the expansile type. Therefore, these needed to be excluded 
from the analysis. However for mucinous ovarian cancers, the information 
on expansile or invasive type is not available in the BCR dataset since 
there is no specific ICD-O-3 code, and hence they could not be omitted 
from the analyses.  

National results 
Of all women with invasive stage I-IIA ovarian cancer who had surgery and 
had their pathology report of the main surgery transferred to the BCR, only 
27.3% had 20 or more pelvic/para-aortic lymph nodes removed within nine 
months of diagnosis (Table 76). A sensitivity analysis looking at the 
number of lymph nodes removed showed that 51% of these women had 
no lymph nodes removed (Table 77). And when the cut-off was set at a 
removal of at least 10 lymph nodes (in line with the Dutch study110), this 
resulted in a small increase, i.e., from 27.3% to 39.0%. 

Some explanations for this low proportion have been proposed by the 
clinical experts: the surgeon did not perform a lymphadenectomy or did not 
remove enough lymph nodes; the pathologist did not search for all the 
individual lymph nodes; the pathology report was missing (not delivered to 
BCR because no positive nodes were found). Indeed pathology reports 
from lymphadenectomies performed separately from the main (staging) 
surgery and where no positive nodes were found, may not have been 
reported to the BCR. The sensitivity analysis in which patients who had a 
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previous surgery found in IMA – AIM data but with no pathology report 
available at BCR before the main surgery (n=24) were excluded, revealed 
that the impact of missing pathology reports is rather limited. In fact, when 
these patients were excluded, the proportion of patients with removal of at 
least 20 lymph nodes did not really change (26.7% vs. 27.3%; Table 78). 
However, given the exclusion of patients for whom the pathology report for 
the main surgery was missing (n=218), the results may not be 
representative of the entire patient population. Despite the described 
limitations, clinical experts confirmed the relevance of this quality indicator 
informative for hospitals to initiate improvement of quality of care. 

Comparison between centres 
Due to the low sample size (only two centres with at least twenty patients 
included in the calculation of this QI), the prediction intervals are very wide 
and the results of the funnel plot should be interpreted with caution (Figure 
9). Overall, there was very little variability beyond what can be expected 
due to random variability.  

Figure 9 – Proportion of patients with invasive stage I-IIA epithelial 
ovarian cancer who underwent surgery and in whom at least 20 pelvic 
and/or para-aortic lymph nodes were removed, by centre of main 
surgery 

 
Note: 86 centres reported in funnel plot; n=2 patients could not be allocated to a 
centre. 
Source: BCR-IMA  

Key Points 

 Only 27.3% of all women with invasive stage I-IIA epithelial 
ovarian cancer who received surgery had 20 or more 
pelvic/para-aortic lymph nodes removed;  

 In 51% of the women, no lymph nodes were removed and 17.8% 
of the women had at least 30 lymph nodes removed. 
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5.1.7 No lymphadenectomy in women with a borderline ovarian 
tumour (DS07) 

Available evidence suggests that the presence of lymph node metastases 
is low in early stage borderline tumours and that the presence of lymph 
node metastases has no prognostic value in borderline disease. 
Lymphadenectomy is also associated with important morbidity. 
Furthermore, information on lymph node status is not needed for clinical 
decision-making as adjuvant treatment is not indicated in borderline 
disease. Consequently, in the KCE guideline it was recommended not to 
perform lymphadenectomy for borderline ovarian tumours.13  

Other guidelines state that lymph node dissection for re-staging purposes 
‘may’ be avoided when a positive node won’t alter the treatment.102 For 
other histological types (such as stage I expansile type mucinous 
adenocarcinomas), the lymph node dissection might also be omitted.103 
However in this QI the focus is on borderline ovarian tumours. 

National results 
Among patients with borderline ovarian tumours who had surgery, the 
removal of lymph nodes was not performed in 93.0% (Table 80). The 
subgroup analyses showed little variation, with the only exception of the 
small subgroup of stage III borderline tumours where the proportion is 
72.5%. A minority of borderline tumours are diagnosed at an advanced 
stage (5.6%). For advanced stage tumours, lymph nodes are more often 
removed. According to the Belgian clinical experts, these results are 
indeed plausible as a patient could have enlarged lymph nodes in 
advanced disease, in which case a lymphadenectomy would not mean 
poor quality care. Also, it is possible that in stage III-IV borderline ovarian 
tumours, the histopathological diagnosis is ambiguous.  

For this quality indicator we encountered the same methodological 
limitations as in DS07 (see section 5.1.6). However, in borderline disease, 
the likelihood of an additional surgery which includes a lymphadenectomy 
with negative results is lower, so the risk of missing pathology reports is 
smaller than in invasive disease. Still, these percentages might be an 
overestimation, if not all lymphadenectomies may be reported to the BCR.  

Comparison between centres  
The variability observed between centres does not exceed what would be 
expected based on random variability (Figure 10). 

Figure 10 – Proportion of patients with a borderline ovarian tumour 
in whom no lymphadenectomy was performed, by centre of surgery 

 
Note: 96 centres reported in funnel plot; n=18 patients could not be allocated to a 
centre. 
Source: BCR-IMA  
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Key Points 

 In 93.0% of women with borderline epithelial ovarian cancer 
who received surgery, no lymph nodes were removed, which is 
in line with the recommendations; 

 There is a risk of overestimation because, in general, only 
pathology reports in which cancerous tissue was found are 
sent to BCR.  

5.2 Quality of treatment in epithelial ovarian cancer 

5.2.1 Platinum-based chemotherapy, either in combination or as 
a single agent (CT01) 

First line chemotherapy for ovarian cancer includes a platinum agent, with 
a first choice for carboplatin over cisplatin because it has a more 
favourable toxicity profile.112 Due to different treatment strategies 
depending on histology type and stage, this QI was split into two.  

For advanced stages (stage IIB-IV), the combination of platinum with 
paclitaxel has become the standard for over 20 years and is the benchmark 
against which newer treatments are now evaluated.112-114 Patients who are 
unfit or have severe comorbidity often do not receive (combination) 
chemotherapy because of the impact of the toxicity on a patient’s quality 
of life.102, 115 

For early stage, chemotherapy is not recommended for every histology 
(i.e., exclusion of low-grade serous IA, grade 1 and 2 endometrioid IA, 
grade 1 and 2 mucinous IA).102 Therefore, the quality indicator for early 
stages focuses on High Grade Serous Carcinoma (HGSC) which is known 
to be platinum sensitive. Chemotherapy is not recommended for early 
stage borderline ovarian cancers and remains somewhat controversial for 
the advanced borderline stages.13, 116, 117 Therefore borderline tumours 
were excluded from this quality indicator.  

 

National results 
Platinum-based chemotherapy was given in 75.2% of the women with 
invasive stage I-IIA high grade serous (HGSC) epithelial ovarian (Table 
84). Among women with invasive stage IIB-IV epithelial ovarian cancer, 
regardless of the histology type, the proportion of platinum-based chemo 
was higher (i.e., 87.1%; Table 85).  

The target of 90% as put forward by the Scottish Cancer Taskforce, 
estimated that around 10% of patients are not fit enough to receive 
chemotherapy. However after some audits they noticed that this 10% is 
too low and more patients are not receiving chemotherapy due to reasons 
of unfitness, either due to the disease or due to comorbidities.49 Although 
the reasons why chemotherapy is not given are not registered in the BCR 
database, the sub-analyses for both stage I-IIA HGSC and stage IIB-IV 
show similar patterns: older patients (especially 80+) and less fit patients 
(on the WHO performance status, number of comorbidities, and more 
hospitalised days in the previous year) were less likely to get platinum 
chemotherapy. Considering the link between older age, and being less fit 
to undergo chemotherapy, the clinical experts chose to focus the target of 
90% in patients less than 75 years. This target was almost reached for the 
patients with stage I-IIA HGSC (i.e., 86.9%) and well met for stage IIB-IV 
patients (i.e., 95.6%). The proportions remained stable across incidence 
years.  

Most of the patients received the combination of a platinum-agent with 
paclitaxel; 62.4% of the patients with I-IIA HGSC (Table 86) and 81.2% of 
the patients with invasive IIB-IV ovarian cancer (Table 87). As toxicity of 
the taxane is more pronounced and can cause serious adverse drug 
reactions, such as peripheral sensory neuropathy, guidelines specify that 
for early stages, the platinum agent can be given alone.102 The 
combination with the taxane among patients with I-IIA HGSC is rather high 
compared to would be expected. On the other hand, paclitaxel’s toxicity 
profile could have been the reason why not all platinum-treated advanced 
stage patients are fit to receive paclitaxel. An extra analysis showed that 
patients older than 80 years having chemotherapy were more likely to only 
receive the platinum agent.  
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Lastly, although borderline tumours were excluded from this quality 
indicator, an extra analysis showed that a small number of borderline 
ovarian cancers, mostly the higher stages, received chemotherapy (in this 
sample 31 of the 61 patients with advanced stage borderline received 
chemotherapy). 

Comparison between centres 
Due to the very small number of patients with invasive stage I-IIA high 
grade serous epithelial ovarian cancer per centre (fewer than 16 patients 
treated per centre during the 5-year study period), many of the dots are on 
top of each other in the funnel plots (Figure 11 and Figure 12 for patients 
aged <75 years).  

For patients with stage IIB-IV epithelial ovarian cancer, the number of 
hospitals that fell outside the 99% prediction intervals was limited (Figure 
13). Variation between centres was even more limited when restricting to 
patients aged <75 years (Figure 14).  

Key Points 

 Platinum-based chemotherapy was given to 75.2% of women 
with invasive stage I-IIA high grade serous (HGSC) epithelial 
ovarian cancer. Among women younger than 75 years this was 
86.9% which is slightly below the target of 90%; 

 Among women with invasive stage IIB-IV epithelial ovarian 
cancer, regardless of the histology type, the proportion of 
platinum-based chemotherapy was 87.1%. Among women less 
than 75 years this was 95.6%, which is well above the target of 
90%; 

 Lower proportions are seen in older patients (+80 years) and 
less fit patients, which might be explained by the toxicity/side 
effects of chemotherapy; 

 Combination therapy of platinum and paclitaxel was seen in 
62.4% of the stage I-IIA HGSC and in 81.2% of the stage IIB-IV 
patients. 

Figure 11 – Indicator A: Proportion of patients with invasive stage I-
IIA high grade serous epithelial ovarian cancer who received 
platinum-based chemotherapy, by centre of main treatment (69 
centres reported in funnel plot; n=0 patients not allocated to a centre) 

 
Source: BCR-IMA  
Note: Due to the very small number of patients per centre, many of the dots are 
exactly on top of each other; There were 19 cases for whom the centre of 
chemotherapy was different than the centre of main treatment when both were 
known. 
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Figure 12 – Indicator A: Proportion of patients aged <75 years with 
invasive stage I-IIA high grade serous epithelial ovarian cancer who 
received platinum-based chemotherapy, by centre of main treatment 
(55 centres reported in funnel plot; n=0 patients not allocated to a 
centre) 

 
Source: BCR-IMA  
Note: Due to the very small number of patients per centre, many of the dots are 
exactly on top of each other. 

 

Figure 13 – Indicator B: Proportion of patients with invasive stage IIB-
IV epithelial ovarian cancer who received platinum-based 
chemotherapy, by centre of main treatment (99 centres reported in 
funnel plot; n=12 patients not allocated to a centre) 

 
Source: BCR-IMA  
Note: There were 301 cases for whom the centre of chemotherapy was different 
than the centre of main treatment when both were known. 
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Figure 14 – Indicator B: Proportion of patients aged <75 years with 
invasive stage IIB-IV epithelial ovarian cancer who received platinum-
based chemotherapy, by centre of main treatment (94 centres 
reported in funnel plot; n=2 patients not allocated to a centre) 

 
Source: BCR-IMA  

5.2.2 Duration of platinum-based chemotherapy (CT02) 
This indicator aims to assess the quality of the administration schedule of 
platinum-based chemotherapy and should be read together with the other 
quality indicators regarding chemotherapy (CT01 and CT03). Often the 
duration is expressed in cycles, and recommendations vary between three 
and six cycles with administrations every three weeks or weekly 
administrations are also used (see further). Especially for early stage, 

optimal duration and number of cycles remain controversial. In view of the 
practical elaboration, this QI focusses on the minimum number of weeks 
because the number of cycles was not clearly identifiable in the IMA_AIM 
database. Additionally, administrations sometimes get delayed due to 
toxicity or an unfit patient. The clinical experts defined a minimum number 
of weeks (based on the three-weekly cycle) and combined this criterion 
with the minimum number of administrations to be able to exclude those 
patients with an excessively large interval between administrations (for 
example administration every 2 months). Importantly for the interpretation, 
there is a difference between patients with a weekly and three-weekly 
cycle as patients who have a weekly administration will attain the required 
administrations more easily compared to those with a three-weekly 
scheme. However, it was impossible to disentangle between these 
different treatment schemes in the database. Furthermore, the possibility 
of allergic reactions to platinum informed the decision to accept other 
chemotherapeutic agents than only platinum in the required number of 
administrations. Therefore, a patient who had at least one platinum-based 
chemotherapy administration (carboplatin or cisplatin) in either neo-
adjuvant (NACT) or adjuvant setting (ACT), and had subsequently other 
chemotherapeutic agents to reach the required number of administration 
days, is also considered in the numerator of the QI. 

National results  
In 91.3% of patients with invasive high grade serous I-IIA ovarian 
cancer, the adjuvant chemotherapy was administered for at least nine 
weeks with at least three administrations (of which at least one with a 
platinum-based agent). Although the target was set at 90% for women 
younger than 75 years, the target was attained both in the group younger 
than 75 years and the group 75 and older, 90.3% and 96.4%, respectively 
(Table 89). 

The different sub-analyses did not show much variation. The only peculiar 
finding was that fifteen patients (8.7%) with invasive high grade serous I-
IIA received NACT, though NACT is not recommended for early stage. 
Possibly the staging for these patients was reported after NACT (ypTNM 
or “pathological” FIGO), so they were higher stage at diagnosis. In case 
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NACT therapy is started, regardless of the number of cycles given before 
the surgery, guidelines also foresee three cycles post-operative, which 
was not the case for six patients.  

A sensitivity analysis based on the recommendation of the 2019 ESMO 
guidelines to also consider six cycles in early stage high grade serous 
ovarian cancer, showed that 63.4% of the I-IIA stage HGSC had a 
chemotherapy treatment duration of minimum 18 weeks with at least six 
administrations (Table 91).  

Among the patients with invasive stage IIB-IV ovarian cancer receiving 
platinum-based NACT and/or ACT, 81.5% received at least 18 weeks of 
chemotherapy with at least six administrations (of which at least one with 
a platinum agent) (Table 90). This proportion was lowest in the age group 
of 80+ years (73.7%). The target of 90% was not reached in any of the 
sub-analyses. For those women with a higher frailty (poor performance 
status, more comorbidities, more days spent in hospital in the previous 
year), the proportion was lower. The highest percentage was seen in those 
women receiving both neo-adjuvant chemo and adjuvant chemotherapy 
(i.e., 88.3%). In women with only adjuvant chemotherapy after surgery, 
74.2% had a treatment duration equivalent to six cycles. In women with 
only neoadjuvant treatment, the proportion of patients with at least six 
cycles was surprisingly high i.e., 61.0%.  

In conclusion, for advanced stages the target was not reached, yet the 
methodology used for this QI was quite lenient, i.e., leaving some room for 
administration delays due to toxicity, the requirement of only one 
administration of a platinum agent instead of six and omitting the 
combination with paclitaxel. In addition, targeted therapy such as olaparib 
and bevacizumab was also taken into account when counting the number 
of administrations. Lastly, the focus was on women with surgery and 
chemotherapy, consequently excluding those women who did not receive 
any oncological treatment.  

The standard schedule for advanced stage is six cycles of the combination 
platinum and paclitaxel. In our study, 1 845 of the 1 924 patients with 
platinum also had at least one administration of paclitaxel. Of those, 1 525 
(82.7%) had at least 18 weeks of chemotherapy (Table 92). Moreover, the 

strict application of the standard schedule with the requirement of at least 
6 administrations of platinum and 6 administration of paclitaxel over 18 
weeks was given in 74.6% of the patients receiving a combination of 
platinum and paclitaxel.  

Comparison between centres 
Due to the very small number of patients per centre for indicator A (fewer 
than 16 patients for centres of main treatment (Figure 15) and centres of 
chemotherapy (Figure 16) during the 5-year study period), multiple dots 
are on top of each other in the funnel plots. The interpretation of indicator 
A should be done cautiously.  

Regarding indicator B, several centres reached at least 18 weeks of 
platinum-based chemotherapy in all assigned patients (Figure 17 and 
Figure 18). 
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Figure 15 – Indicator A: Proportion of operated patients with invasive 
high grade serous I-IIA epithelial ovarian cancer who received at least 
9 weeks of platinum-based adjuvant chemotherapy, by centre of main 
treatment (55 centres reported in funnel plot; n=0 patients not 
allocated to a centre) 
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Source: BCR-IMA  
Note: Due to the very small number of patients per centre, many of the dots are 
exactly on top of each other. 

 
 

Figure 16 – Indicator A: Proportion of operated patients with invasive 
high grade serous I-IIA epithelial ovarian cancer who received at least 
9 weeks of platinum-based adjuvant chemotherapy, by centre of 
chemotherapy (61 centres reported in funnel plot; n=0 patients not 
allocated to a centre) 

 
Source: BCR-IMA  
Note: Due to the very small number of patients per centre, many of the dots are 
exactly on top of each other. 
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Figure 17 – Indicator B: Proportion of operated patients with invasive 
IIB-IV epithelial ovarian cancer who received at least 18 weeks of 
platinum-based NACT and/or ACT, by centre of main treatment (92 
centres reported in funnel plot; n=0 patients not allocated to a centre) 

 
Source: BCR-IMA  

Figure 18 – Indicator B: Proportion of operated patients with invasive 
IIB-IV epithelial ovarian cancer who received at least 18 weeks of 
platinum-based NACT and/or ACT, by centre of chemotherapy (97 
centres reported in funnel plot; n=0 patients not allocated to a centre) 

 
Source: BCR-IMA  
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Key Points 

 Among patients with invasive high grade serous I-IIA ovarian 
cancer who underwent surgery and received adjuvant 
platinum-based chemotherapy, 91.3% received at least 9 weeks 
(≈ 3 cycles) of chemotherapy. The target of 90% set for those 
younger than 75 years was attained for both the group younger 
than 75 years (90.3%) and the group 75 years and older (96.4%); 

 Among patients with invasive IIB-IV ovarian cancer who 
underwent surgery and got neo-adjuvant and/or adjuvant 
platinum-based chemotherapy, 81.5% received at least 18 
weeks (≈ 6 cycles) of chemotherapy. The target of 90% set for 
those younger than 75 years was not reached (82.8%). The 
‘standard scheme’ for advanced stage ovarian cancer patients 
of 18 weeks with at least 6 administrations of both platinum and 
paclitaxel was given to 74.6% of the patients. 

5.2.3 Timeliness of chemotherapy (CT03) 
While there is the suggestion to administer adjuvant chemotherapy as 
soon as possible to inhibit early tumour growth after surgery, there is also 
the need for recovery after a surgery. Therefore, the ‘optimal’ time interval 
between surgery and start of chemotherapy remains ambiguous.118 

Does time-to-chemotherapy have an impact on survival? 
Studies analysing whether time-to-chemotherapy (TTC) has an impact on 
survival, are not definite (Table 99). Some failed to show an effect of early 
treatment on survival,118, 119 others showed a better survival, though limited 
to subgroups, e.g. woman > 65 year with advanced stage III-IV120 or only 
in stage IV patients121 or in patients with no residual disease after 
surgery121, 122 , 123, 124. The largest population based study of 45 001 
patients showed improved survival when chemotherapy was started 
between 21 days and 35 days after surgery 125, also pointing to the risk of 
starting a treatment too early after surgery. 

TTC appears to be correlated with residual disease at the end of debulking 
surgery and this is therefore an important confounder to take into 
consideration when investigating the association of time-to-chemotherapy 
and survival. One study reported that patients with residual disease had 
shorter TTC but poorer outcomes.126 

The most recent meta-analysis, combining the available evidence shows 
no effect on survival for TTC between 20 and 40 days. The reason why it 
is not possible to make a statement on the impact beyond 40 days, is 
because most of the studies do not have subjects who had a TTC longer 
than 30-45 days.127 

What is defined as treatment delay?  
The cut-offs to define timely treatment differ between studies, ranging from 
28 to 42 days, and are often chosen based on the median or on guidelines 
(Table 99 and Table 100). In clinical practice, the decision when to start 
chemotherapy is influenced by various factors including age, performance 
status, extent of surgery, perioperative complications, and patient 
preferences. It is standard to try to balance post-operative recovery and 
initiation of chemotherapy, and the time-to-chemotherapy is therefore 
individualized.128 

As the results of the survival studies are not concordant, the 
recommendations in the guidelines also differ somewhat. In Australia, it is 
advised to start chemotherapy between 1-4 weeks126, in the Netherlands 
this is 5-6 weeks123, and based on the Society of Gynaecologic Oncology 
(SOG), the bar is set at treatment initiation within 42 days following surgery 
in women with invasive stage I (grade 3) and IC-IV.129. For the calculation 
of this quality indicator, clinical experts chose to define treatment delay 
when the chemotherapy was initiated after more than 42 days following 
main surgery. 
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National results 
Among the operated women with invasive epithelial ovarian cancer 
receiving adjuvant chemotherapy (platinum and non-platinum), 74.9% 
received their chemotherapy within 42 days after surgery, which is below 
the target of 90% (Table 94).  

The median time between surgery and adjuvant chemotherapy was 33 
days (Q1-Q3: 25-43 days) (Table 95). Hence 25% of patients received 
their chemotherapy later than 43 days after surgery. 

When the cut-off for timely treatment was set at 30 days post-surgery, only 
43.0% of women with invasive epithelial ovarian cancer received 
chemotherapy in that time frame (Table 96).  

When the focus was on patients who received platinum-based 
chemotherapy, 76.8% of women received chemotherapy within 42 days, 
which is comparable with the 74.9% when all chemotherapy products 
(including targeted therapy) were considered (Table 97).  

Comparison between centres 
As can be observed from Figure 19 and Figure 20, there is moderate 
variability between centres beyond what can be expected due to random 
variability, with several centres falling outside the 99% prediction interval. 
 

Figure 19 – Proportion of operated patients with invasive epithelial 
ovarian cancer receiving adjuvant chemotherapy for whom 
chemotherapy started within 42 days after surgery, by centre of main 
treatment (95 centres reported in the funnel plot; n=0 patients not 
allocated to a centre) 

 
Source: BCR-IMA 
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Figure 20 – Proportion of operated patients with invasive epithelial 
ovarian cancer receiving adjuvant chemotherapy for whom 
chemotherapy started within 42 days after surgery, by centre of 
chemotherapy (98 centres reported in the funnel plot; n=4 patients 
not allocated to a centre) 

 
Source: BCR-IMA 

 

 

 

 

Key points 

 Among operated women with invasive epithelial ovarian cancer 
receiving adjuvant chemotherapy, 74.9% started 
chemotherapy within 42 days after surgery, which is below the 
target of 90%; 

 The median time between surgery and adjuvant chemotherapy 
was 33 days (Q1-Q3: 25-43). 

5.2.4 Timeliness of start of first treatment (TT02) 
Timely treatment of (ovarian) cancer is essential, not only to increase the 
survival rates, but also to alleviate the symptoms as soon as possible. In 
addition, treatment delays have been linked to anxiety, reduced patient 
satisfaction and quality of life, and may be a reflection of inefficiently 
organised care.130 While several waiting time (diagnostic delay, time to 
treatment …) are indicators of access to care,131 for this quality indicator 
the focus was on the ‘waiting time for therapy’, which is the time between 
diagnosis and the start of first treatment (chemotherapy or primary 
surgery). 

To capture the time of diagnosis in the available BCR data, it was decided 
to focus on the date of abdomino-pelvic imaging as proxy for date of 
diagnosis, consequently excluding patients with no imaging performed. 

National results 
Median waiting time between first diagnosis (by medical imaging) and start 
of treatment for patients with an epithelial ovarian cancer was 22 days 
(IQR: 12-37). Hence, 25% of the patients waited longer than 37 days for 
the start of their treatment (Table 101). Overall, 68.4% of patients with an 
epithelial ovarian cancer started their treatment within 31 days after 
diagnostic imaging (Table 104). 

Shorter waiting times were seen in those patients with a poor WHO 
performance status (median 16 days for women with WHO performance 
status 3). In the subgroup of women who had been in hospital for more 



 

KCE Report 357 Quality indicators for the management of epithelial ovarian cancer 87 

 

than two weeks the year preceding the diagnosis of epithelial ovarian 
cancer, the waiting time was a six days longer (i.e., 28 days). Also in 
patients for whom the stage information was missing, the time to start 
oncological treatment was longer. The other sub-analyses did not show 
much variation, with the exception of the analyses per treatment modality: 
when surgery was the first treatment performed, the median waiting time 
was slightly shorter compared to when chemotherapy was administered 
first (i.e., 21 days for surgery as first treatment compared to 25 days for 
chemotherapy) (Table 101).  

A limitation of this quality indicator is the lack of information on what was 
concluded based on imaging. As a proxy, we measured the time between 
first imaging (CT, MRI or PET-CT) and start of treatment. US was only 
taken into account when no CT or MRI or PET-CT could be identified in 
the 9 months before treatment because US is often performed repeatedly, 
making it difficult to decide on the timelines. A sensitivity analysis showed 
that there is a pronounced difference in median time to treatment between 
patients with CT or MRI or PET-CT and patients for whom the date of USn 
was considered (21 days and 31 days respectively) (Table 102). This 
difference was also observed when excluding patients with treatment delay 
of 0 days (21 days and 32 days respectively, data not shown). This is in 
line with what could be expected as most often an ultrasound precedes the 
CT/MRI or PET-CT and is also more easily accessible (US performed by 
the consulted gynaecologist compared to a referral to a radiologist for 
CT/MRI/PET-CT).  

Because patients with no imaging before incidence date were excluded 
(n=322), a specific analysis of these patients’ characteristics was 
performed (Table 103). In those with no imaging found before incidence 
date, the proportion of stage IV cancers was higher compared to those with 
an imaging found before incidence date (42.5% vs. 19.2% respectively).  

 
n  Note that US was only counted in patients for whom none of the other 

imaging procedures was found. 

Comparison between centres 
The median time from diagnosis by medical imaging to start of treatment 
varied between 11.5 and 50 days when benchmarking was done based on 
the centre of diagnosis (Figure 21) and from 9 to 61.5 days when 
benchmarking on the centre of first treatment (Figure 22). 

Figure 21 – Median number of days between diagnosis (first imaging 
within 3 months before incidence date) and first treatment for 
patients with epithelial ovarian cancer, by centre of diagnosis (100 
centres reported in the scatter plot; n=161 patients not allocated to a 
centre) 
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Source: BCR-IMA 

Figure 22 – Median number of days between diagnosis (first imaging 
within 3 months before incidence date) and first treatment for 
patients with epithelial ovarian cancer, by centre of first treatment 
(100 centres reported in the scatter plot; n=15 patients not allocated 
to a centre) 

 
Source: BCR-IMA 

 

 

 

Key Points 

 Median waiting time between diagnostic confirmation (by 
medical imaging) and start of treatment for patients with an 
epithelial ovarian cancer was 22 days (IQR: 12-37); 

 Overall, 68.4% of women with epithelial ovarian cancer started 
their treatment within 31 days after diagnostic imaging; 

 When surgery was the first treatment performed, the median 
waiting time was shorter compared to primary chemotherapy 
(i.e., 21 days for surgery as first treatment and 25 days for 
chemotherapy as first treatment). 

5.2.5 Systemic treatment within 2 weeks of death (EOL) 
The medical management of cancer patients at the end of life (EOL) can 
negatively impact the patient’s quality of life (due to treatment logistics and 
its side effects). The American Society of Clinical Oncology (ASCO) and 
the European society or medical oncology (ESMO) recommend to include 
palliative care into standard oncology care.132, 133 Patients’ quality of life 
should be prioritized, and anticancer therapy should be offered only when 
there is a reasonable chance that it will provide a meaningful clinical 
benefit, such as improvement of QoL or significant prolongation of life, 
balanced against added toxicity. 

Ovarian cancer patients, most often those diagnosed with FIGO stage III 
or IV tumours, experience multiple relapses and progression of their 
disease, with often several lines of chemotherapy and targeted therapy 
until the end of life.134  

National results 
Systemic treatment (chemotherapy, targeted therapy, or endocrine 
therapy) was administered in the 14 days before death in 11.0% of women 
with ovarian tumours who died on or before 31 December 2018 (Table 
106). In women aged less than 50 the proportion was somewhat higher 
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(18.5%) compared to women aged 80 and over (7.7%). Looking at stages, 
women with stage IV had the highest proportion of end of life therapy 
(14.0%).  

Sensitivity analyses on varying timespans of administering systemic 
therapy before death, showed that 5.4% of the patients received systemic 
therapy within 7 days before death, 25.4% within 30 days before death and 
42.7% in the last 60 days before death (Table 107). When looking closer 
at which drugs were administered 14 days before death, 87.6% received 
a chemotherapeutic agent and 7.6% targeted/immunotherapy (Table 108). 
However there is a risk of underreporting as experimental therapy in 
clinical trial settings is not (always) captured in the administrative billing 
data of IMA. While there are studies showing a trend towards more 
aggressive end of life care in patients participating in clinical trials, the data 
regarding impact on quality of life and more specifically patients with 
ovarian cancer is limited.135, 136 

Comparison between centres 
The funnel plot shows variability limited to what can be expected from 
random variability (Figure 23).  

Figure 23 – Proportion of deceased patients with epithelial ovarian 
cancer who received systemic therapy within 14 days before death, 
by centre of last systemic therapy (100 centres reported in funnel 
plot; n=45 patients not allocated to a centre) 

 
Source: BCR-IMA  

Key Points 

 Among women with epithelial ovarian cancer who died on or 
before 31 December 2018, 11.0% received systemic treatment 
(i.e., chemotherapy, targeted/immunotherapy, endocrine 
therapy) within 14 days before death; 

 The majority received a chemotherapeutic agent (i.e., 87.6%) 
and 7.6% received a targeted/immunotherapy in those 14 days 
before death. 
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5.3 Safety of care in epithelial ovarian cancer 

5.3.1 30-day post-operative complicated recovery (OS01) 
Achieving a balance between maximal surgical effort and prevention of 
post-operative complications and mortality is a challenge faced by 
gynaecologic oncologists caring for women with epithelial ovarian 
cancer.137 Additionally, compared to other female surgical patients, women 
with gynaecologic cancers are more likely to be older, have obesity and 
have complex care needs placing them at higher risk for hospital 
readmission after surgery. Unplanned readmissions as a quality and cost-
containment metric have thus become a major focus for hospitals, 
physicians, and policy makers. In particular, thirty-day readmission rate 
has been proposed as metric of quality and remains an ongoing clinical 
concern in the primary treatment of patients with epithelial ovarian 
cancer.137 

The most frequently reported adverse events resulting in readmission 
include inpatient management of ileus/small bowel obstruction, wound-
related complications, and thromboembolic events.137 

Ideally, the unplanned readmissions should be the focus of the quality 
indicator. However, this differentiation between planned and unplanned 
admissions was not readily available in the BCR dataset. Therefore, to 
avoid that planned procedures (e.g. chemotherapy, placement of port-a-
cath and subsequent surveillance) are wrongly considered as a 
complication, our definition of readmission excluded hospitalisation during 
which chemotherapy was administered or a port-a-cath was placed within 
the first two days of admission. Additionally, readmissions in which an 
ovariectomy, hysterectomy, omentectomy, debulking, staging surgery, or 
another resection, but not exploratory laparotomy, were performed, were 
also excluded. 

Furthermore, to have a broader assessment of unfavourable course of the 
post-operative period, prolonged hospital stay (> 30 days) and post-
operative mortality within 30 days were also included in this quality 
indicator. Including this group of patients prevents bias as hospitals with 

an increased post-operative mortality or with prolonged hospital stays have 
less risk of a readmission when these extra categories are not considered.  

National results 
Among women with epithelial ovarian cancer who received surgery, a 
complicated course within the first 30 days after the main surgery was 
detected in 14.2% of them (Table 110). The unadjusted analyses further 
indicated more pronounced differences in complication rates among 
women with an invasive tumour compared to borderline tumours, 16.8% 
vs. 6.5% respectively. Patients receiving NACT and surgery had a 
complication rate of 15.5% which is slightly lower compared to patients 
who first had surgery followed by chemotherapy (16.2%, not adjusted for 
stage). As expected, the complicated course rate differed depending on 
the type of surgery i.e., 10.1% after a staging surgery, and 16.6% after a 
debulking surgery. Among the 593 patients who had a complicated course 
within 30 days after surgery, 68.4% were discharged and readmitted within 
the 30 days, and 29.0% were not discharged in the 30 days following their 
surgery (Table 111).  

A sensitivity analysis showed that when excluding day-care readmissions 
(i.e., only readmissions with overnight stays are considered), the 
proportion of complicated courses slightly decreased to 12.7% (Table 
112). 

In a multivariable model, the odds of having a complicated post-operative 
recovery increased significantly with poorer performance status and higher 
stage (Table 113). Patients with a borderline ovarian tumour had a 55% 
lower odds to have a complicated recovery. In the subgroup of patients 
with an ovarian cancer which was not high grade serous, women who had 
been more than five days in hospital in the year preceding their diagnosis 
of ovarian cancer, were more than two times more likely to have a 
complicated recovery. Likewise, in the subgroup of patients with an ovarian 
cancer who had been more than five days in hospital in the year preceding 
their diagnosis, those women with another histology type than high grade 
serous, were 80% more likely to have a complicated recovery.  
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Comparison between centres 
The funnel plot illustrates that the variability falls within what can be 
expected under random sampling variability (Figure 24). These results 
should be interpreted with caution as short-term outcome measures such 
as 30-day readmission rates may unfairly target surgeons and hospitals 
undertaking complex oncologic procedures, in which higher initial 
morbidity may result in higher readmission rates but may ultimately lead to 
an improvement in long-term survival.138  

In order to take differences in patient case-mix between centres into 
account, adjusted Odds Ratios per centre were calculated (Figure 25). 
While only centres with at least twenty patients assigned are presented in 
the forest plot, patients from smaller centres did contribute in the 
estimation of the case-mix parameters. Some centres did show a 
significantly increased risk of complicated course. Most important to note 
is that for 35 centres the volume was too small (<20 patients) to obtain 
robust results. For the volume-outcome analysis, we refer to chapter 5.5 
of the report. 

Figure 24 – Proportion of patients with epithelial ovarian cancer who 
were hospitalised for 30 days or longer, were readmitted or died 
within 30 days after surgery, by centre of main surgery (100 centres 
reported in funnel plot; n=4 patients not allocated to a centre) 

 
Source: BCR-IMA 
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Figure 25 – Adjusted OR for 30-day post-operative complicated 
recovery after main surgery, by centre of main surgery (Forest plot) 

 
Source: BCR-IMA :Results for centres with fewer than 20 patients are not 
presented. Results of 65 centres (out of 100) are presented in the figure above. 
Age at diagnosis, anatomic site, WHO performance score, diabetes, 
cardiovascular comorbidity, respiratory comorbidity, inpatient bed days during 
year prior to incidence date, tumour stage, histological type, multiple tumours 
(2004-2018) and tumour behaviour have been considered for the adjustment. 

 

 

Key Points 

 In 14.2% of women undergoing a surgery for ovarian cancer, a 
complicated post-operative recovery (i.e., readmission, 
prolonged hospital stay or death) during the first 30 days after 
surgery was detected; 

 Proportion of patients with a complicated post-operative 
recovery increased with higher stage, older age and poorer 
performance status; 

 For 35 centres the volume was too small (i.e., <20 patients over 
the 5 years) to calculate case-mix adjusted odds ratios. 

5.3.2 30-day post-operative mortality (OS02) 
Short-term mortality is a marker of the quality and safety of the surgery 
provided.139 Careful selection of the right treatment for the right patient is 
essential to achieve the best outcomes. Increased age and advanced 
clinical stage are associated with an increased risk of mortality.140-142 
Providing aggressive surgery to a patient with comorbidities puts this 
patient at a high risk of having post-operative complications and even 
death. The focus of this quality indicator is on the 30-day post-surgery 
mortality. However, improvements in (organisation of) medical care have 
shown that hospitals are becoming increasingly adept at keeping patients 
alive in the immediate post-operative period, so focusing only on the 30-
day mortality rate may not capture the true landscape of post-operative 
morbidity and the complications experienced.139 Therefore also 60 and 90-
day mortality rate are presented. However the toxicity of the chemotherapy 
administered must be taken into account when the time period is 
increased, as in most of the advanced stages the surgery is followed by 
adjuvant chemotherapy. 
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National results  
Overall, the proportion of patients who died within 30 days after surgery 
was 1.5% in Belgium, which is well below the target (<5%). The 60- and 
90-day mortality probabilities were 2.4% and 3.2%, respectively (Table 
115). As expected, the 30-, 60- and 90-day post-operative mortality 
probabilities increased with age, poor performance status, number of 
comorbidities, and previous inpatient bed days. The 30-day mortality 
reached 6.3% in the 80+ age group, which is in line with the results 
reported by an American study, showing that octogenarians with ovarian 
cancer had similar surgical complication probabilities but a higher 30-day 
post-surgery mortality probability than younger patients (18.8% vs. 4.0%; 
p<0.01).141  

A multivariable logistic regression analysis revealed strong evidence for 
higher age, worse WHO performance status, more than five inpatient bed 
days during the preceding year, higher tumour stage and invasive 
behaviour being associated with higher odds of 30-day mortality (Table 
117).  

As we focus on the post-operative mortality of the main surgery, we might 
miss extra deaths after later performed surgeries. An extra analysis (data 
not shown) indicated that 44 patients received an extra surgery within the 
30 days after their main surgery, and one of these patients died within 30 
days after that extra surgery. 

Sensitivity analysis: 30 day post-operative mortality with/without 
NACT 
The 30-day post-operative mortality was higher among patients with stage 
IIB-IV epithelial ovarian cancer who did not receive NACT (3.4%) 
compared to patients who received NACT (0.9%, Table 116). Although 
they are not adjusted for case-mix, these results are in line with the findings 
reported in RCTs. A recent meta-analysis of four RCTs including 1 692 
women with stage II-IV epithelial ovarian cancer revealed that while 
survival after carboplatin plus taxane-based NACT-IDS was not inferior to 
survival after PDS, 28-day mortality was 0.4% for NACT followed by IDS 
compared to 3.3% for PDS and adjuvant chemotherapy. In addition 

complete resection was achieved more frequently with NACT-IDS.143 On 
the contrary, a large retrospective population-based study of the National 
Cancer Database including 36 602 patients with FIGO stage III-IV 
epithelial ovarian cancer showed that 30- and 90-day mortality was higher 
among patients undergoing neoadjuvant chemotherapy and interval 
debulking compared to those with primary cytoreductive surgery 
regardless of age, stage, histologic type, year of diagnosis, and presence 
of residual disease, respectively 3.7 times (95% CI 2.46 to 5.64) and 1.31 
(95% CI 1.06 to 1.61).144  

Comparison between centres 
There was limited variability in 30-day post-operative mortality between 
surgical centres beyond what is expected under random sampling 
variability (Figure 26). In order to take differences in case-mix between 
centres into account, adjusted Odds Ratios per centre were calculated 
(Figure 27). While only centres with at least fifty patients assigned are 
presented in the forest plot, patients from smaller centres did contribute in 
the estimation of the case-mix parameters. About half of the centres 
showed an increased risk of mortality (OR>1.02) compared to the average 
patient (value of 1.02) and the other half a decreased risk (i.e., better 
survival; OR<1.02), yet the confidence intervals of all centres contain the 
null value (1.02), indicating that there is no evidence of a difference 
between these 26 centres. Most important to note is that for 74 centres the 
volume was too small to obtain robust results. For the volume-outcome 
analysis, we refer to chapter 5.5 of the report. 
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Figure 26 – Proportion of patients with epithelial ovarian cancer who 
died within 30 days after main surgery, by centre of main surgery (100 
centres reported in funnel plot; n=33 patients not allocated to a 
centre) 

 
Source: BCR-IMA  

Figure 27 – Adjusted OR for 30-day post-operative mortality after 
main surgery, by centre of main surgery (Forest plot) 

 
Source: BCR-IMA ; Results for centres with fewer than 50 patients are not 
presented. Results of 26 centres (out of 100) are presented in the figure above. 
Age at diagnosis, anatomic site, WHO performance score, diabetes, 
cardiovascular comorbidity, respiratory comorbidity, inpatient bed days during 
year prior to incidence date, tumour stage, histological type, multiple tumours 
(2004-2018) and tumour behaviour have been considered for adjustment.  
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Key Points 

 Mortality probability within 30 days after surgery in epithelial 
ovarian cancer patients was 1.5%, which is well below the 
target (<5% for 30-day mortality); the 60 and 90 day mortality 
probabilities were 2.4% and 3.2%, respectively; 

 The post-operative mortality increased with age, poor 
performance status, previous inpatient bed days, invasive 
behaviour and tumour stage; 

 In patients with stage IIB-IV epithelial ovarian cancer, the 30-
day post-operative mortality was higher among patients who 
did not receive NACT (3.4%) compared to patients who 
received NACT (0.9%); 

 For 74 centres the volume was too small (i.e., <50 patients over 
the 5 years) to calculate case-mix adjusted odds ratios.  

5.4 1, 2 and 5-year observed and relative survival (OS03)  

National results 
Survival probability in ovarian cancer patients at 1 year after diagnosis was 
82.3%o and decreased to 51.9% at 5 years (Table 119). Overall, the 
median survival time for the ovarian cancer patients was 5.4 years, ranging 
from 2.2 years for patients with cancer of the peritoneum to 5.1 and 5.6 
years for patients with cancer of the fallopian tube and the ovary, 
respectively. The relative survival proportions (83.8% and 56.9%, at 1 and 
5 years respectively) were comparable to the observed survival 

 
o  These probabilities are estimates. These cannot always be taken as the 

effective fraction of patients that survived if there is censoring before a given 
time.  

probabilities, pointing out that in this population the probability to die is 
mainly attributable to the ovarian cancer. 

Younger patients, asymptomatic patients (WHO performance status 0), 
patients without comorbidities, those with a lower number of previous 
inpatient bed days and those with a lower stage had a better prognosis 
(Table 119 and Figure 50-Figure 56). Until one year after diagnosis, overall 
survival for patients with high grade serous was similar to that for the other 
histological types. From then on, the prognosis was significantly worse for 
patients with high grade serous ovarian cancer (Figure 57). Patients who 
had an invasive tumour had a lower chance of survival (compared to 
borderline) (Figure 60). Patients who received surgery only or surgery in 
combination with NACT and ACT or only ACT had a higher probability of 
survival compared to patients with only chemotherapy or no oncological 
treatment (91.5%, 93.4 and 92.7% vs. 54.4% and 14.4% at one year, 
respectively; Figure 58).p 

International comparison 
Recent studies showed similar survival probabilities of patients diagnosed 
with an ovarian cancer (Table 120). In America, data from SEER (2010-
2016) indicated a 5-year relative survival of 49%. Cancer stage at 
diagnosis had a strong influence on survival.145 In England, the 1-year and 
5-year relative survival was 71.7% and 42.6%, respectively, which was 
also strongly depended on the cancer stage (data from 2013-2017).146 
Similarly, a pooling of the population-based German cancer registries for 
the period 2015 to 2016 indicated a 5-year overall relative survival 
probability of 43%.147 

  

p  No causal relation between survival probability and treatment can be 
concluded from these results since patients with poorer prognosis may 
receive different treatment than patients with better prognosis. 
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Comparison between centres 
In eight centres 1-year observed survival probability was higher than the 
99% funnel prediction interval (Figure 28). 

After adjustment for age at diagnosis, anatomic site, WHO performance 
score, diabetes, cardiovascular comorbidity, respiratory comorbidity, 
inpatient bed days during year preceding incidence date, tumour stage, 
histological type, multiple tumours (2004-2018) and tumour behaviourq, 
Cox proportional hazard regression revealed substantial variability in the 
hazard (i.e., instantaneous risk) to die between centres (Figure 30). For 
most centres the confidence intervals contained the null value. Patients 
treated in one centre had a significantly higher hazard to die, while women 
treated in the hospital with the highest volume had a significantly lower 
hazard to die. Very important to note is that for 59 centres the volume was 
too small (i.e., fewer than 40 patients) to obtain robust results. 

 

 
q  Treatment modality was not included as an adjustment factor since it is not 

a baseline characteristic. 

Figure 28 – 1-year observed survival for patients diagnosed with 
epithelial ovarian cancer, by centre of main treatment (100 centres 
reported in funnel plot; n=40 patients not allocated to a centre) 

 
Source: BCR-IMA 
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Figure 29 – 5-year observed survival for patients diagnosed with 
epithelial ovarian cancer, by centre of main treatment (100 centres 
reported in funnel plot; n=40 patients not allocated to a centre) 

 
Source: BCR-IMA 

 

Figure 30 – Adjusted HR to die for patients diagnosed with epithelial 
ovarian cancer, by centre of main treatment (Forest plot) 

 
Source: BCR-IMA; Results for centres with fewer than 40 patients are not 
presented. Results of 41 centres (out of 100) are presented in the figure above. 
Age at diagnosis, anatomic site, WHO performance score, diabetes, 
cardiovascular comorbidity, respiratory comorbidity, inpatient bed days during 
year prior to incidence date, tumour stage, histological type, multiple tumours 
(2004-2018) and tumour behaviour have been considered for adjustment. This 
analysis has been done for the period from incidence to 5 years after incidence. 
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Key Points 

 Survival in ovarian cancer patients at one year since diagnosis 
was estimated to be 82.3% and decreased to 51.9% at 5 years; 

 The following characteristics were indicative for higher 
survival: younger age at diagnosis, asymptomatic condition, 
no comorbidities, a lower number of previous inpatient bed 
days, a lower stage, a borderline tumour or another 
histological type (than high-grade serous); 

 For 59 centres the volume was too small (i.e., <40 patients over 
the 5 years) to calculate case-mix adjusted hazard ratios. 

5.5 Association between hospital volume and outcome  
In previous KCE reports the relation between volume and outcomes was 
evaluated for several cancer types.2-4, 6, 7 Some of these insights were used 
to write a report on the organisation of care of adults with rare or complex 
cancers.20 For ovarian cancer in particular, it was recommended that these 
patients should only be treated in Reference Centres, with a sufficient 
number of patients treated per year to maintain a high level of expertise.  
5.5.1 Hospital main treatment volume and survival (VO01) 
In these analyses the volume of each hospital corresponds to the number 
of newly diagnosed invasive ovarian cancer patients who received their 
primary main treatment in that particular hospital during the five-year study 
period. The analyses were restricted to patients with an invasive ovarian 
cancer because the clinical experts argued that surgery for borderline 
tumours is less complex and does not really add up to the expertise of a 
surgeon/centre. We based these analyses on the centre of main treatment 
(see section 3.4), assuming that that hospital was responsible for the 
treatment decisions. While patients with an unknown centre of main 
treatment (n=34) were excluded from the analyses, patients without an 
oncological treatment (8.2%) were allocated to a hospital based on the 
centre of the oncological care program reporting to BCR (if only one).  

Overall, in the time frame 2014-2018, 3 988 invasive ovarian cancer 
patients were treated in 100 different centres and were included in these 
main treatment volume-outcome analyses (Table 6). The median volume 
of a centre was 28 patients over the five-year period, which corresponds 
to less than 6 patients per year. A quarter of the centres treated less than 
14 patients over the five-year period (less than 3 patients per year) 
(Table 6 and Figure 31). The largest centres in the upper volume quartile 
treated 10 newly diagnosed patients yearly or more. 
As shown in Table 121, there were some differences in the case-mix of 
patients per hospital volume quartile. Considering patient characteristics, 
the lower volume centres had higher proportions of patients aged 80+, and 
patients with a lower performance status and/or cardiovascular disease, 
and a higher proportion of patients with more than five inpatient bed days 
during the year before diagnosis. When looking at tumour characteristics, 
the higher volume centres treated higher proportions of patients with 
advanced stage and high-grade serous tumours and lower proportions of 
patients with unknown stage. In addition, the proportions of patients who 
had been referred to the hospital for their treatment and patients who 
received a combination of surgery and systemic treatment were higher 
among higher volume hospitals, while in lower volume hospitals, relatively 
more patients received only systemic treatment, only surgery, or no 
oncological treatment at all. That may be partly explained by the algorithm 
that was used to assign patients to a hospital, where the centre of surgery 
received priority over the centre of chemotherapy.  
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Table 6 – Distribution of patients with invasive epithelial ovarian 
cancer, by centre of main treatment (n=100) 

 Total 
number 

of 
patients 

Minimum Q1 Median Q3 Maximum 

Five-year 
study 
period 
(2014-
2018) 

3 988 1 14 28 49 357 

Annual 
average 

797.6 0.2 2.8 5.6 9.8 71.4 

Note: In total, 3 988 patients with ovarian cancer were treated in 100 hospitals. 
Patients with an unknown centre of main treatment (n=34) were excluded from 
the analyses. 
Q: quartile. 
Source: BCR – IMA  

Figure 31 – Distribution of patients with invasive epithelial ovarian 
cancer over the 5-year study period (2014-2018), by centre of main 
treatment (n=100) 

 
Source: BCR – IMA 

5.5.1.1 Association between hospital main treatment volume and 
observed survival  

The 1, 2 and 5 year observed survival probabilities increased from 60.1% 
to 83.2%, 47.0% to 70.6% and 28.8% to 44.3%, respectively, from the 
lowest to the highest main treatment volume quartile (Table 122). The 
difference in median observed survival between the highest and the lowest 
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quartile was as high as 2.5 years (i.e., 1.7 years in the lowest quartile vs. 
4.2 years in the highest quartile). 
When adjusted for case-mix variables, results showed a 31-47% higher 
hazard to die (over 0-5 years) in the two lower hospital volume quartiles 
(i.e., ≤28 patients over the 5 years) compared to the highest volume 
quartile (Q1: HR: 1.47, 95% CI: 1.11-1.93, p=0.006; Q2: HR: 1.31, 95% CI: 
1.10-1.56, p=0.002, compared with Q4) (Table 7).  
When the main treatment volume was considered as a continuous 
variable, the hazard to die of any cause decreased on average with 1.1% 
per additional patient assigned until a threshold of 45 patients assigned 
over the five-year study period (or 9 patients yearly on average; p<0.0001). 
Over the five-year study period, 73 centres treated 45 or fewer ovarian 
cancer patients. This trend is visualised in Figure 32, Figure 62 and Figure 
63 showing the evolution of the hazards to die and of the survival 
probabilities according to main treatment centre volume. 
It must be noted however, that for a substantial number of patients (i.e., 
1 131 patients) the hospital where the diagnostic procedures were 
performed (“the diagnostic hospital”) differed from the main treatment 
centre. Whether this is the result of active referral by the medical 
team/hospital cannot be deduced from the administrative data. Referral 
from a diagnostic centre to a larger centre, based on patient and tumour 
characteristics, may partly explain differences in case-mix between small 
Referring Centres and larger Reference Centres.  
Possibly, part of the smaller centres discussed the treatment plan of all 
their patients within a multidisciplinary team meeting with larger referral 
centres. Furthermore, specialised surgeons may perform staging and 
debulking operations in smaller hospitals within their network, which would 
also dilute a possible volume-outcome effect.  
Lastly, while it was possible to adjust for a certain number of patient and 
tumour characteristics for this analyses, important potential confounders 
were not considered because they were not available in the database (e.g. 
surgical complexity) (see section 6).  

Figure 32 – Association between main treatment centre volume over 
the 5-year study period and observed survival at 5 years in patients 
with invasive epithelial ovarian cancer  

 
Visualisation of the adjusted main treatment centre volume association for 5 year 
observed survival on the hazard ratio (dashed black line, left axis) and probability 
scales (solid grey line, right axis). 
The hazard ratios are relative to a large volume hospital (≥45 patients/5 years or 9 
patients/year). The 95% confidence intervals are presented by dotted lines. 
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Table 7 – Estimated HRs for observed survival (over 0-5 years) in patients with invasive epithelial ovarian cancer 
 Before 1 year after incidence* After 1 year after incidence* Period 0-5 years after incidence 

Characteristic Unadjusted 
HR 95% CI p-value Unadjusted 

HR 95% CI p-value Adjusted HR** 95% CI p-value 

Model with volume as 
categorical variable 

         

1-14 patients 2.44 (1.58, 3.77) <0.0001 0.99 (0.71, 1.38) 0.94 1.47 (1.11, 1.93) 0.006 

15-28 patients 1.61 (1.16, 2.21) 0.004 1.21 (1.00, 1.46) 0.048 1.31 (1.10, 1.56) 0.002 

29-49 patients 1.28 (0.96, 1.70) 0.09 0.88 (0.75, 1.04) 0.14 1.06 (0.91, 1.24) 0.45 

≥50 patients (ref) 1.00   1.00   1.00   

Model with volume as 
continuous variable          

Main treatment volume ≤45 
patients 0.9821 (0.9715, 0.9929) 0.001 0.9950 (0.9881, 1.0020) 0.16 0.9885 (0.9840, 0.9931) <0.0001 

Main treatment volume >45 
patients  0.9978 (0.9958, 0.9997) 0.02 1.0003 (0.9992, 1.0013) 0.64 0.9999 (0.9990, 1.0008) 0.83 

*For unadjusted results, it was necessary to provide estimates for two periods of time in order to fulfil the proportional hazard assumption. 
** Adjusted for age at diagnosis, WHO performance status, comorbidities, previous inpatient bed days, histological entity (serous vs. non serous), tumour stage and single 
versus multiple tumours (i.e., other tumour than ovarian diagnosed from 2004 onwards). 
Source: BCR – IMA  
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Key Points 

 The treatment of newly diagnosed invasive ovarian cancer 
patients in Belgium in 2014-2018 is very dispersed over 100 
hospitals, with half of them treating less than 6 newly 
diagnosed patients per year; 

 Observed survival probabilities were significantly better for 
patients treated in higher treatment volume centres: the 
median survival of patients treated in high-volume centres was 
2.5 year longer than in low-volume centres (4.2 in centres 
treating at least 10 patients per year versus 1.7 years in centres 
treating less than 3 patients per year);  

 After adjusting for case-mix variables, the hazard to die 
decreased on average with 1.1% per increase in the main 
treatment volume of one patient up to a volume of 9 patients 
per year (p<0.0001);  

 These results support the recommendation to concentrate the 
care for patients with invasive epithelial ovarian cancer in 
Reference Centres. 

 

5.5.2 Hospital surgical volume and outcome (VO02) 
The current analyses have three aims: to evaluate the association between 
hospital surgical volume and  

1. 5-year observed survival,  

2. 30-day post-surgery mortality, 

3. 30-day post-surgery complicated recovery, 

in patients with invasive ovarian cancer who underwent surgery, 
adjusted for a range of patient and tumour characteristics. 
In these analyses the volume of each hospital corresponds to the number 
of invasive ovarian cancer patients newly diagnosed in the period 2014-
2018, who had their main surgery (whether or not in combination with 
systemic treatment) in that particular hospital. Only one surgical procedure 
(the main surgery, see section 3.4) per patient was counted. Prior or 
additional surgeries or procedures for a recurrence were thus not taken 
into account. The volume-outcome association was not assessed for the 
debulking volume, as is done in some studies,138, 148 since debulking 
surgeries could not reliably be identified without access to surgical reports 
(see section 3.5.3.3). 

Surgery for invasive ovarian cancer is very dispersed in Belgium. Overall, 
in the time frame 2014-2018, 3 123 invasive ovarian cancer patients were 
treated in 98 different centres (Table 8). The median surgical volume of a 
centre was 21 unique patients over the five-year period or in other words: 
half of the centres operated less than 5 patients per year. A quarter of the 
centres (Q1) operated not more than 10 patients over the five-year period 
which translates into a maximum of two patients per year. The largest 
hospitals in the upper quartile operated 8 or more patients with invasive 
ovarian cancer per year. Only 5 hospitals operated more than 20 patients 
per year (Figure 33). 

Similarly to what was shown with main treatment volume, there were some 
differences in the case-mix of patients between the four volume quartiles 
(Table 124).  
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Table 8 – Distribution of patients with invasive epithelial ovarian 
cancer who underwent surgery, by centre of main surgery  

 Total 
number of 
operated 
patients 

Minimum Q1 Median Q3 Maximum 

       

Five-year 
study 
period 
(2014-
2018) 

3 123 1 10 21 41 311 

Annual 
average 

624.6 0.2 2.0 4.2 8.2 62.2 

Note: There were 3 123 patients operated in 98 hospitals in total. However 
operated patients with an unknown centre of main surgery were excluded from 
the analyses (n=2). 
Q: quartile 
Source: BCR – IMA 

Figure 33 – Distribution of patients with invasive epithelial ovarian 
cancer who underwent surgery over the 5-year study period (2014-
2018), by centre of main surgery (n=98) 

 
Source: BCR – IMA 

5.5.2.1 Association between hospital surgical volume and 
observed survival  

When looking at unadjusted observed survival probabilities per volume 
quartile, the 1 and 2 year survival probabilities were 11 percentage points 
higher among hospitals operating at least 42 patients over the 5-year study 
period compared to hospitals operating 10 patients or fewer patients 
(91.6% vs. 80.1% for the 1-year survival and 79.4% vs. 68.1% for the 2-
year survival). This difference decreased when looking at the 5-year 
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survival, though there is still a 4.1 percentage point difference in favour of 
the highest volume centres (Table 125).  
When considering the hospital surgical volume in quartiles in the Cox 
proportional hazard model, results indicated an increased hazard to die in 
the lowest two hospital volume quartiles compared to the highest volume 
quartile, which was still statistically significant when adjusting for the case-
mix of hospitals (Q1: adjusted HR: 1.47, 95% CI: 1.14-1.89, p=0.003; Q2: 
HR: 1.29, 95% CI: 1.08-1.55, p=0.006, compared with Q4) (Table 9). 
Next to this, in order to distinguish low versus high-volume centres, a break 
point (‘knot’ or optimal knot for the piecewise linear volume association) 
defined in the Cox proportional hazard model was used, i.e., 30 patients 
over the five-year study period. Over the five-year study period, 66 centres 
operated 30 or even fewer invasive ovarian cancer patients.  
When controlling for case-mix variables, the hazard to die (over the 0-5 
year interval) of any cause decreased on average with 1.9% per increase 
of one additionally assigned operated patient until reaching a threshold at 
30 patients assigned over the 5-year study period (p<0.0001) (Table 9). 
Once the number of assigned patients was higher than 30 patients, there 
was no further decrease in hazard to die with additional patients (p=0.85). 
This model is visualised in Figure 34, showing the evolution of the hazard 
to die and of the survival probability according to surgical volume. The 
graphs for the 1 and 2 year observed survival (Figure 65 and Figure 66) 
show a similar trend with decreasing hazard to die and increasing survival 
probability with increasing surgical volume until 30 patients operated over 
the 5-year study period was also observed. 
While it was possible to adjust for a certain number of patient and tumour 
characteristics for this analyses, the impact of surgeon volume and/or 
surgeon specialty could not be investigated in this study, while they have 
been shown to have an important independent effect on outcomes. In 2009 
already, Bristow et al showed that a high volume surgeon was associated 
with a reduction in the risk of death.149 And their colleagues Du Bois et al 
concluded from their review that medical discipline and sub-specialization 
of the primary treating physician were the most important variable 
associated with better outcome.150 Institutional factors showed a weaker 

but still beneficial impact, and a meta-analysis further provided evidence 
to suggest that women with gynaecological cancer who received treatment 
in specialised centres had longer survival than those managed 
elsewhere.151 
 
Figure 34 – Association between surgical volume over the 5-year 
study period and observed survival at 5 years in patients with 
invasive epithelial ovarian cancer who underwent surgery 

 
Visualisation of the adjusted Cox regression model results for outcome (observed 
survival) versus surgical volume on the hazard ratio (dashed black line, left axis) 
and probability scales (solid grey line, right axis). 
The hazard ratios are relative to a large volume hospital (>30 patients/5 years or 
>6 patients/year). The 95% confidence intervals are presented by dotted lines.  
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Table 9 – Estimated HRs for observed survival (over 0-5 years) in patients with invasive epithelial ovarian cancer who underwent surgery  

 Before 6 months after incidence After 6 months after incidence Period 0-5 years after incidence 

Characteristic Unadjusted 
HR* 

95% CI p-value Unadjusted 
HR* 

95% CI p-value Adjusted 
HR** 

95% CI p-value 

Model with volume as categorical variable       

1-10 patients  4.20 (2.55, 6.90) <0.0001 1.03 (0.77, 1.36) 0.85 1.47 (1.14, 1.89) 0.003 

11-21 patients 1.93 (1.20, 3.10) 0.006 1.16 (0.96, 1.40) 0.13 1.29 (1.08, 1.55) 0.006 

22-41 patients 1.62 (1.09, 2.39) 0.02 0.94 (0.80, 1.10) 0.43 1.01 (0.87, 1.17) 0.91 

≥42 patients (ref) 1.00   1.00   1.00   

Model with volume as continuous variable        

Surgical volume ≤30 
patients over 5 years 

0.9521 (0.9328, 0.9718) <0.0001 0.9924 (0.9826, 1.0023) 0.13 0.9811 (0.9721, 0.9902) <0.0001 

Surgical volume >30 
patients over 5 years 

0.9967 (0.9935, 0.9999) 0.04 1.0000 (0.9989, 1.0011) 0.99 0.9999 (0.9988, 1.0010) 0.85 

*For unadjusted results, it was necessary to provide estimates for two periods of time in order to fulfil the proportional hazard assumption.  
**Adjusted for age at diagnosis, WHO performance status, comorbidities, previous inpatient bed days, histological entity (high grade serous vs. other), tumour stage and single 
vs. multiple tumours (i.e., other tumour than ovarian diagnosed from 2004 onwards). 
LRT=likelihood ratio test. 
Source: BCR – IMA  

5.5.2.2 Association between hospital surgical volume and 30-day 
post-operative mortality 

When analysing the hospital surgical volume per quartile, the 30-day post-
operative mortality was almost six times higher in the lowest quartile 
compared to the highest quartile (i.e., 8.6% vs. 1.3%); the non-overlapping 
confidence intervals further indicate that this difference was not only 
clinically relevant, but also statistically significant (Table 125). After 
adjusting for case-mix variables, the difference between the two extreme 
quartiles was confirmed (OR: 4.78, 95% CI: 2.04- 11.19, p=0.0003 for 

centres that operated 10 or fewer patients over the 5 years compared with 
centres performing at least 42 surgeries) (Table 127). 
When analysing the volume as a continuous variable, a break point of 20 
patients over the five-year study period was defined in the logistic 
regression model (Figure 35). In 2014-2018, 48 centres operated 20 or 
even fewer invasive ovarian cancer patients. Taking the case-mix of 
hospitals into account, the odds to die in the 30 days after the surgery 
decreased with 10.2% per one additional assigned patient in a centre with 
20 or fewer patients assigned (Table 127). 
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Figure 35 – Association between surgical volume over the 5-year 
study period and post-operative mortality in patients with invasive 
epithelial ovarian cancer who underwent surgery 

 
Visualisation of the adjusted regression model results for outcome (30-day post-
operative mortality) versus surgical volume on the odds ratio (dashed black line, 
left axis) and probability scales (solid grey line, right axis).The odds ratios are 
relative to a large volume hospital (>20 patients/5 years or >4 patients/year). The 
95% confidence intervals are presented by dotted lines. 

5.5.2.3 Association between hospital surgical volume and 30-day 
post-operative complicated recovery  

There was no significant association between surgical volume and 
complicated recovery, neither when analysed as a categorical variable, nor 
when analysed as a continuous variable (Table 128). 

Key Points 

 The surgery for invasive epithelial ovarian cancer patients in 
Belgium in 2014-2018 is very dispersed over 98 hospitals, with 
half of them operating 4 or fewer patients per year; 

 Survival probabilities were significantly better for patients 
treated in higher surgical volume centres, even after taking the 
case-mix of hospitals into account; this volume-effect was 
observed among centres operating 30 patients or fewer over 
the 5-year study period (i.e., 6 patients per year); 

 The 30-day post-operative mortality decreased significantly 
with increasing surgical volume, up to a volume of 20 patients 
over the 5-year period; 

 Surgical volume was not associated with 30-day post-operative 
complicated recovery; 

 Further analyses on the associations between hospital volume 
and processes of care should be performed to better 
understand their potential impact on the better outcomes 
among ovarian cancer patients. 
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5.5.3 Discussion 
Systematic search of the literature 
A comprehensive and systematic search was conducted to identify studies 
reporting on the volume-outcome relationship for ovarian cancer patients. 
Details on the methodology (e.g. PICO and search strategies) can be 
found in Appendix 1.  
Twenty-five papers were identified in the literature (Table 130 in Appendix 
1.1). Studies were performed in many different countries: Japan, Brazil, 
USA, the Netherlands, Finland, Austria, UK and Canada. Inclusion criteria 
varied by study: several studies included only invasive epithelial ovarian 
cancer, some studies focussed on advanced stage ovarian cancer or 
included only patients who were operated or received chemotherapy. 
Some studies used the same database and had only slightly different 
inclusion criteria. 
Twelve studies based their analyses on the overall number of patient with 
ovarian cancer that were treated annually per hospital (treatment 
volume)143, 152-162 and eleven on the annual surgical volume per hospital.138, 

148, 163-171 The remaining two studies defined hospital volume based on the 
annual number of ovarian cancer patients who received chemotherapy in 
a hospital.172, 173  
The majority of the studies showed a positive volume-outcome 
relationship, with better survival outcomes in the highest volume hospitals 
compared to the lowest volume hospitals. Only four studies did not find a 
volume-outcome association.161, 162, 171, 172 The study by Ellit et al. did not 
find a relationship with survival when looking at chemotherapy volume of 
the included hospitals.172 Vernooij et al. did not find a better survival in 
larger treatment hospitals but did identify a positive relationship with 
surgeon volume and specialization of the hospital.161 Du Bois et al. found 
a better survival for patients treated in hospitals involved in clinical studies, 
but no relationship between hospital treatment volume and survival.162 
There was a high heterogeneity in the definition of “high-volume” from one 
study to another. The definition of hospital-volume was often based on the 
distribution of volumes of the hospitals included (median volume or 
quartiles) or on previous studies. An arbitrary number that was often 
quoted in the literature and guidelines, based on studies published by 

Bristow et al.,154, 156, 165 was the minimal requirement of treating 20 patients 
per year to be considered a high-volume hospital. Six other studies also 
took ‘20’ (patients treated or operated) as a minimal criterion to define high-
volume centres.138, 148, 153, 159, 163, 166 In addition to hospital surgical volume, 
several studies have shown a positive effect for surgeon volume with a 
threshold of at least ten surgeries per surgeon per year being associated 
with improved survival.149-151, 161, 168 The European Society of 
Gynaecological Oncology (ESGO) stated that 20 surgeries for advanced 
stage ovarian cancer performed per year per centre is the minimum 
required target, and 50 surgeries per centre per year is put forward as the 
intermediate target, with 100 surgeries per centre per year as the optimal 
target.174 In addition, if hospitals want to get ESGO accredited for 
advanced ovarian cancer surgery, they should perform a minimum of ≥24 
complete (i.e. defined by the absence of remaining macroscopic lesions 
after careful exploration of the abdomen) cytoreductive surgeries for 
advanced epithelial ovarian cancer per year and minimum 12 complete 
primary debulking surgeries yearly (secondary and tertiary surgeries for 
recurrences are not included). 
Beyond surgical expertise, a higher volume per centre gives the possibility 
to the whole care team, including anaesthesiologists and nurses involved 
in the perioperative care and pathologists to gain sufficient experience.175-

177 The importance of perioperative care is reflected in the inverse 
relationship between hospital volume and post-operative mortality. Similar 
to our study, other studies showed that larger hospitals have a lower post-
operative mortality, despite having the same level of post-operative 
complications.138, 178 Furthermore, a higher volume allows for efficient 
delivery of comprehensive care services necessary in Reference Centres, 
including a lymphoedema clinic, genetic counselling and advanced 
palliative care (see below).20  

Benefit of centralisation – Evidence from abroad 
While in Belgium patients with ovarian cancer are still being treated in 
every hospital in the country, indicating a large dispersion of care and of 
expertise over the Belgian territory, centralisation has been implemented 
in several surrounding countries. In addition, many studies investigated the 
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effect of centralisation and showed an improvement in adherence to 
guidelines but also in patient-outcomes.  
In the Netherlands, centralisation initiatives were undertaken by the Dutch 
Society of Obstetrics and Gynaecology and resulted in a nationwide 
consensus in 2011.148 Additionally, national standards for general and 
specialized cancer care were compiled, recommending that surgical 
cytoreduction for ovarian cancer should only be performed by specialized 
gynaecologic oncologists in institutions where a minimum of 20 
cytoreductive surgeries are performed per year. Consequently, the number 
of hospitals performing cytoreductive surgery for ovarian cancer patients 
(FIGO stage IIB-IV) decreased from 90 hospitals in 2004 to 34 hospitals in 
2013, and the average annual caseload per hospital increased from 8 in 
2004 to 28 in 2013. In parallel there was an increase in the number of 
patients receiving an optimal cytoreduction surgery (from 55% in 2004 to 
87% in 2013), an improvement in one year overall survival (from 82% in 
2004 to 90% in 2013) and a 3% annual reduction in risk of death (HR: 0.97, 
p<0.001).148 More recently, Timmermans et al confirmed the improved 
survival after centralisation for patients who underwent (an attempted) 
surgical treatment as reported by Eggink et al, but also showed a decrease 
of the variation in the probability to undergo cytoreductive surgery among 
diagnosing hospitals (obligated to refer patients with FIGO IIB-IV epithelial 
ovarian cancer to specialised centres) for the subgroup of patients 
diagnosed between 2012 and 2015. Instead, the decision to operate 
patients seemed correlated with patient and tumour characteristics, thus 
supporting the evidence in favour of centralising surgical treatment for 
epithelial ovarian cancer.123 
In the western Swedish healthcare region, a new standard of care with 
centralised treatment for advanced ovarian cancer was introduced in 2011, 
aiming at centralising both primary and interval debulking surgery for 
advanced (FIGO stage III-IV) ovarian cancer, achieving a maximum 28-
day interval between PDS and chemotherapy, with the ambition to start 
treatment within 21 days after PDS. In studies comparing the periods 
before (2008–2010) and after (2011−2013) centralisation, the 
centralisation was associated with an increase in complete cytoreduction, 
decrease in time interval from PDS to chemotherapy and improved 3-year 
relative survival (from 40% to 61%).179, 180 

In some countries such as Norway and England, the recommendations for 
centralised surgery started already in the nineties.181, 182 In England, the 
adoption of the 1999 guidance on gynaecological cancer, which included 
multidisciplinary case management and centralisation of surgery, resulted 
in an improvement in survival of gynaecological cancer in an area of 
eastern England from 2000.182 
In France, the recommendations of the governmental “Plans Cancers” 
(2009-2013) led to an increase of ovarian cancer patients managed in 
centres where more than 20 patients are operated annually. In 2014, 41% 
of the operations with curative intent were performed in centres performing 
at least 20 operations annually (which corresponds to an increase of 6% 
from 2011). Yet, still 35% of the patients were operated in centres 
performing fewer than 10 operations yearly.183 
In the United States, the annual case volume has been criticized as being 
imprecise and not reflective of more subtle aspects of ovarian cancer 
care.184 In reaction, National Cancer Institute Comprehensive Cancer 
Centres (NCI-CCC) were created and are characterized by scientific 
excellence and the capability to integrate several research approaches 
related to cancer. A retrospective population-based study showed that this 
status was associated with a better adherence to ovarian cancer treatment 
guidelines and improved ovarian cancer-specific survival, thus validating 
NCI-CCC status as a structural health care characteristic correlated with 
superior ovarian cancer quality measure performance.185 

Hospital volume is not the only criterium to optimize care  
The positive volume-outcome relationship for both surgical and treatment 
volume has been demonstrated for patients diagnosed with an invasive 
ovarian cancer in Belgium (see above). However, volume should not be 
the only criterion to take into account. As is described in KCE Report 219 
“Organisation of care for adults with a rare or complex cancer”,20 also other 
important requirements for hospitals need to be fulfilled to qualify as a 
Reference Centre. Criteria described in the report include the requirement 
to include more specifically skilled medical and paramedical staffing than 
already required by the programmes in oncology; provide equipment in 
function of the rare/complex cancer they are certified for; organise 
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specialised multidisciplinary oncological consults (COM/MOC) involving 
medical and paramedical experts with a specific expertise in the 
management of patients with the cancer in question; ensure that care is 
based on the patients’ needs and values; meet specific requirements 
regarding expertise, experience and infrastructure; be actively involved in 
clinical research to stay on the cutting edge of their field; and collaborate 
actively with international Reference Centres.20  

For women diagnosed with cancer of the female genital system, the above 
criteria were more specifically defined by a multidisciplinary group of 
clinical experts with profound expertise and experience in the diagnosis 
and treatment of ovarian cancer. Requirements for reference centres for 
these cancers include sufficient specialized staff (e.g. at least 2 
gynaecological oncologists, 1 pathologist specialized in gynaecological 
cancer, etc.); required facilities and equipment (e.g. access to endoscopy, 
availability of intra-operative frozen section, lymphedema centre); patient-
centred care criteria (ensure continuity of care, have expertise in pain 
control, etc.); research and other scientific activities (e.g. being involved in 
clinical studies on gynaecological cancers); and other educational 
activities (e.g. teaching and dissemination).20 

Conclusions 
Evidence from a systematic search of the literature on the experiences 
from other countries shows the benefit of treating ovarian cancer patients 
in high-volume specialised centres. The current KCE-BCR study confirms 
a positive volume-outcome association for both surgical and hospital 
treatment volume for patients with invasive epithelial ovarian cancer in 
Belgium, supporting the implementation of the centralisation of care for 
ovarian cancer. Although our data suggest that some patients with ovarian 
cancer are already referred for their treatment, still, many hospitals treat 
very few patients per year, indicating that there is ample opportunity for 
improvement in centralisation of care for ovarian cancer patients in 
Belgium.  

6 STRENGHS AND LIMITATIONS 
An exhaustive national database 

One of the main strengths of this study is the large coverage of the Belgian 
Cancer Registry (more than 98% of all cancer cases in Belgium),186 which 
allowed to assess the quality of care for almost all patients with ovarian 
cancer diagnosed between 2014 and 2018, in all Belgian hospitals. These 
data were linked with data from the Intermutualistic Agency (IMA – AIM) 
and the Crossroads Bank for Social Security (Kruispuntbank van de 
Sociale Zekerheid – Banque Carrefour de la Sécurité Sociale), where data 
on vital status data were available until 1st December 2021, resulting in a 
follow-up of almost three years after diagnosis for all patients. So, no 
additional data registration by hospitals, professionals or patients was 
needed to perform this study.  

Use of pathology reports 
While the quality of surgery is an important predictor for the outcome of 
ovarian cancer, essential details on the performed surgical procedures 
were not available in the health insurance data. In addition to the main data 
sources described above, information from pathology reports delivered to 
BCR by the laboratories for pathological anatomy was retrieved by the 
BCR to infer details of the surgical procedures. This considerably improved 
the completeness and quality of the data used to assess the quality of care 
offered to these patients. 

However, this has two important limitations. Firstly, while pathology reports 
provide more precise information on the type of surgical procedure 
compared to IMA – AIM data, important information such as whether all 
macroscopic disease was removed, was not available in the pathology 
reports. This information is only available in the surgical reports, which are 
not delivered to BCR. As a result, one of the main indicators of quality of 
surgery in advanced ovarian cancer could not be assessed. Secondly, in 
general, only pathology reports in which cancerous tissue is found are sent 
to BCR.26 Hence, valuable information for the calculation of quality 
indicators may not be available at BCR. To overcome this limitation, we 
recommend that in the future all pathology reports related to cancer 
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diagnosis and treatment (including those where no malignant cells were 
found) should be transferred to the BCR. To facilitate this process, specific 
codes should be developed to label pathology reports pertaining to cancer 
patients, even when no malignancy is seen in the tissues described in the 
report (e.g. lymph nodes without malignancy, debulking operations after 
neo-adjuvant therapy with no residual malignancy) in order to ensure more 
easy identification and transfer of all these reports to the BCR. 

Validation in eight centres 
Another strength of this study was the validation of the data and preliminary 
results by eight Belgian hospitals. A representative sample of academic 
and non-academic, centres in the Flemish, Brussels-Capital and the 
Walloon Region were included. Overall, the validation study showed that 
between 96% and 99% of the included patients were reliably allocated to 
a centre of first diagnosis and centre of main treatment, respectively. Also, 
it resulted in several methodological optimalizations which were discussed 
and approved by the clinical experts.  

Case-mix adjustment 
Case-mix adjustment is essential when quality of care is measured and 
outcomes are compared between providers. When outcomes were 
compared between centres, the following confounders were taken into 
account: age at diagnosis, anatomic site, WHO performance score, 
diabetes, cardiovascular comorbidity, respiratory comorbidity, inpatient 
bed days during year prior to incidence date, tumour stage, histological 
type, multiple tumours (2004-2018) and tumour behaviour. However, no 
data were available on other factors that may potentially impact QI results 
and explain (partly) the variability between hospitals such as socio-
economic status. Also, self-reported data that are important to evaluate the 
results of the care delivered, such as quality of life and patient experiences, 
were not available for this study. These aspects should be analysed in 
further prospective studies. 

Collaboration with clinical experts 
This study was conducted in close collaboration with a group of Belgian 
clinical experts with strong experience in the diagnosis and treatment of 
patients with ovarian cancer. Thanks to their clinical expertise and critical 
input during the whole process of this study, the quality of the report has 
been improved.  

Individual feedback to hospitals 
After the publication of this report, all Belgian hospitals will receive their 
individual feedback report from the Belgian Cancer Registry. This report 
will contain their own results of the quality indicators, benchmarked to 
those of all other hospitals (blinded). The objective of the feedback reports 
is that the involved medical teams and hospital management reflect on 
their own results and identify areas where the quality of care offered to 
patients with ovarian cancer can be improved.  

Limitations of working with administrative data 

As mentioned above, this study is based on administrative health 
insurance data linked to cancer registry data, which has some limitations. 
Several quality indicators were excluded because they were not 
measurable based on these data. For instance, information on structural 
characteristics of the hospitals, information regarding the surgeon’s activity 
and professional titles, date of decision to treat, gynaecologist 
consultation, complications, or patient-related reasons for delay were not 
available at BCR. Moreover, these data do not include the results of the 
tests or imaging performed, further limiting detailed analysis. Finally, as 
drugs tested in clinical trials are not reimbursed by the health insurance, 
they are not included in the IMA – AIM data, hence, they could not be 
considered in this study. Though, the validation study proved this has very 
limited to almost no impact on the study results. 

Since surgical reports are currently not provided to BCR, important clinical 
information such as residual macroscopic disease after surgery, presence 
of suspicious mass, midline incision, laparoscopy vs. laparotomy, were not 
available, and several quality indicators could not be measured. While 
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information on surgery was retrieved from the pathology reports, surgical 
reports would have allowed for a more complete analysis. These data will 
be critical for future studies on ovarian cancer in Belgium. 

Another aspect that limits our interpretation of the data is that billing codes 
in the IMA – AMI data are often not specific enough (e.g. broad 
descriptions on the type of surgery) or are sometimes used for other 
procedures than the ones intended (e.g. use of debulking codes for an 
ovariectomy or vice versa). This precludes precise and refined analyses of 
some aspects of care.  

While patient values and preferences are important factors to guide 
treatment decisions, they may differ from what is recommended in the 
evidence-based guidelines. This makes the interpretation of process 
indicators more complex, since they ‘only’ measure whether an 
intervention has been performed or not. 

Importance of qualitative and complete data 

Study results are highly dependent on the quality and completeness of the 
available data. For this project, it was highlighted that the completeness of 
staging information (cTNM, pTNM and FIGO) and the delivery of all 
pathology reports related to cancer diagnosis and treatment (including 
those where no positive tissue was found) to the Belgian Cancer Registry 
should be improved. Staging data are vital for the proper in- and exclusion 
of patients for different quality indicators and for the case-mix adjustment 
of hospitals. 

Caution when comparing results 
Cautious interpretation is warranted when the results of individual hospitals 
are compared. Since results on the process indicators presented in the 
funnel plots are not adjusted for case-mix variables, they should not be 
used for ranking hospitals, or to the designation of good or bad performers. 
For the outcome indicators (survival, post-operative mortality, complicated 
recovery and volume-outcome indicators), statistical modelling included 
available case-mix variables. However, this adjustment is restricted to the 
available case-mix variables. Moreover, for certain analyses, the small 

number of patients treated per hospital hampered the possibility to 
evaluate the quality of care delivered by these hospitals. This was the case 
for the outcome QIs, such as survival for which no adjusted HR/OR could 
be calculated for 59 centres, for 30-day post-operative mortality this was 
not possible for 74 centres and for 30-day post-operative complicated 
recovery this was not possible for 35 centres. That said, results of 
statistical models cannot serve as the unique source for implementing 
quality improvement initiatives but should be considered in parallel with 
scientific evidence from other international sources.  
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7 CONCLUSIONS AND PERSPECTIVES 
FOR THE FUTURE 

Quality improvement cycle 

This project was performed within the framework of the quality 
improvement initiatives for patients with cancer taken by the Belgian 
Health Care Knowledge Centre (KCE), in close collaboration with the 
Belgian Cancer Registry (BCR). These initiatives are guided by an 
integrative quality system that starts with the development and 
implementation of clinical practice guidelines, followed by the development 
of a set of indicators aiming at measuring the quality of care and providing 
individual feedback to all hospitals, which can inform and promote activities 
to improve quality of care. 

In 2016, KCE published evidence-based guidelines for the diagnosis, 
treatment and follow-up of ovarian cancer.13 As the next step, the present 
study aimed at developing a set of quality indicators for the diagnosis and 
treatment of epithelial ovarian cancer, to provide insight into the patterns 
of care and to evaluate the outcomes of care for ovarian cancer patients 
in Belgium. The quality indicators identified for the present study were 
based on these guidelines, as well as on a literature review of peer-
reviewed papers and on reports published by international healthcare 
agencies. 

Upon publication of the report, the Belgian Cancer Registry will provide 
individual feedback reports to all hospitals. Multidisciplinary teams are then 
encouraged to evaluate their individual results on the quality indicators, to 
benchmark their results relative to the national averages and to engage 
into continuous quality improvement processes. 

Diagnosis, treatment and outcomes 
In this cohort of 5 119 patients newly diagnosed with epithelial ovarian 
cancer during 2014-2018, the results of several process indicators related 
to diagnosis and staging were below the targets (see Table 10).  

An important point of attention for quality improvement is staging surgery, 
as well as the removal of lymph nodes, for patients with an early stage (I-
IIA) ovarian tumour. For invasive early stage disease only 29.1% of 
patients had minimal staging surgery and only 27.3% had at least 20 pelvic 
and para-aortic lymph nodes removed. These low results might be partially 
explained by pathology reports, particularly those in which no cancerous 
tissue is found, not being delivered to BCR. However, sensitivity analysis 
excluding patients with suspected missing pathology reports or allowing 
any main surgery with a missing pathology report to count as proper 
staging still markedly failed to meet the target of 95%. Especially for these 
indicators, benchmarked results should stimulate hospitals and 
laboratories for pathological anatomy to explore the explanation for these 
suboptimal results in their specific centre and enact measures to improve 
both the quality of staging surgery and of pathology reporting towards 
BCR. 

The remaining quality indicators on diagnosis were at or nearly achieved 
the target. In 99.3% of patients with epithelial ovarian cancer a histological 
or cytological diagnosis was made before the start of first chemotherapy, 
which is essentially at the target of 100%. Likewise, 90.6% of patients were 
discussed at an MDT meeting, which nearly meets the target of 95%. 
However, only 88.2% of patients had abdomino-pelvic imaging prior to the 
first treatment, which is lower than the target of 95%. Only about half of 
patients received genetic testing, far from the target of 90%, however given 
the change in guidelines during the study period86, 87 and the limited time 
frame of the available database, this indicator should be considered as a 
baseline for future measurements. 

Another aspect of care where improvement can be made, is the timeliness 
of care: in half of the patients the delay between first diagnostic imaging 
and the start of first treatment was greater than 22 days, with large 
variability between hospitals. Likewise, 25.1% of patients receiving 
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chemotherapy after surgery had a delay of more than 42 days after surgery 
before the start of chemotherapy. Important for the interpretation is that the 
clinical information on why treatment is delayed and on patient preferences 
is not available for this study. Nevertheless, in further initiatives on 
concentration of care (cf. infra), this aspect deserves special attention. 
Patients diagnosed with ovarian cancer or when ovarian cancer is 
suspected should be referred to a Reference Centre without delay, and 
Reference Centres should organise care in such a way that a referral to 
their centre does not lead to a delayed start or continuity of treatment.  

The national results obtained for chemotherapy type and duration met or 
nearly met the target of 90%. The number of patients <75 years with early 
stage invasive high grade serious ovarian cancer receiving platinum 
chemotherapy was below the target (86.9%), however among those who 
were operated, the target regarding the 9-week duration of adjuvant 
platinum chemotherapy was reached (90.3%). The inverse was seen in 
advanced stage patients <75 years of age, where the target was reached 
for the proportion receiving platinum chemotherapy (95.6%), but not for the 
proportion of operated patients receiving at least 18 weeks of neo/adjuvant 
platinum-based chemotherapy (82.8%). When examining appropriate end 
of life care, 11.0% of the patients who died between 2014 and 2018 
received systemic treatment (i.e., chemotherapy, 
targeted/immunotherapy, endocrine therapy) within 14 days before death. 
There was no specific target for this quality indicator.  

The observed survival probability for all patients with borderline or 
invasive epithelial ovarian cancer in Belgium (2014-2018) was 82.3% at 1 
year and decreased to 51.9% at 5 years. The relative survival proportions 
(83.8% and 56.9%, at 1 and 5 years respectively) were comparable to the 
observed survival probabilities, indicating that in this population, the 
probability to die is mainly attributable to the ovarian cancer. While 
borderline ovarian tumours have an observed survival of 97.7% at 1 year 

which slightly drops to 91.7% at 5 years, patients with an invasive tumour 
have only an observed survival of 78.0% at 1 year which decreases further 
to 41.1% at 5 years. Recent studies showed similar survival probabilities 
for patients diagnosed with an invasive ovarian cancer.145-147 In 14.2% of 
operated patients a complicated recovery within thirty days after surgery 
was recorded and 1.5% of operated patients died in the month following 
surgery. More specifically, the 30-day mortality was 0.3% for patients with 
borderline disease and 2.0% for patients with invasive disease. Again, 
these results are comparable with the rates reported in other countries.141, 

187, 188 However, dispersion of care impeded a thorough evaluation of the 
quality of care, since, for a substantial number of centres, the number of 
patients per hospital was too small to obtain robust results for the 
estimation of the case-mix adjusted hazard ratios for all-cause death (59 
centres), and adjusted odds ratios for 30-day post-operative complicated 
recovery (35 centres) and post-operative death (74 centres). 

Another objective of this report was to measure the association between 
hospital volume and outcomes in patients with invasive ovarian cancer. 
Our results demonstrated that patients with invasive ovarian cancer 
who were treated in higher-volume centres had on average a higher 
chance to survive than those who were treated in low-volume centres. 
The median survival of patients treated in high-volume centres was 2.5 
years longer (4.2 versus 1.7 years) than patients treated in lower-volume 
centres. This difference was further confirmed in analyses taking the case-
mix of hospitals into account; patients treated in the lowest volume centres 
had a 47% higher hazard to die than patients cared for in the highest 
volume centres (HR: 1.47, 95% CI: 1.11-1.93, p=0.006) over the first five 
years after incidence. A similar association was also found when 
considering the surgical volume of the hospitals and only operated patients 
with invasive ovarian cancer.  
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Table 10 – Overview of 15 quality indicators for the diagnosis, treatment, and outcomes of ovarian cancer patients diagnosed in 2014-2018  
Quality Indicator Result (%, 95% CI) Target (%) 

Proportion of women with epithelial ovarian cancer who were discussed at a multidisciplinary team 
(MDT) meeting 90.6 95 

Proportion of women with invasive epithelial ovarian cancer who underwent genetic testing 51.2 90 

Proportion of women with epithelial ovarian cancer having a histological or cytological diagnosis prior 
to starting chemotherapy 99.3 100 

A. Proportion of women with I-IIA invasive ovarian cancer who received a minimal staging surgery 29.1 95 

B. Proportion of women with a I-IIA borderline ovarian tumour who received a minimal staging surgery 19.5 95 

Proportion of women with epithelial ovarian cancer having an abdomino-pelvic imaging prior to starting 
treatment 88.2 95 

Proportion of women with invasive I-IIA epithelial ovarian cancer who were operated, in whom at least 
20 lymph nodes were removed 27.3 - 

Proportion of women with a borderline ovarian tumour who were operated, in whom no 
lymphadenectomy was performed 93.0 - 

Median time between diagnosis (by medical imaging) and start of first treatment 22 days (IQR: 12-37) - 

A. Proportion of women with invasive high grade serous I-IIA epithelial ovarian cancer who received 
platinum-based chemotherapy, either in combination or as a single agent 86.9 (<75 years) 90 (<75 years) 

B. Proportion of women with invasive IIB-IV epithelial ovarian cancer who received platinum-based 
chemotherapy, either in combination or as a single agent 95.6 (<75 years) 90 (<75 years) 

A. Proportion of women with invasive high grade serous I-IIA epithelial ovarian cancer who received 
at least 9 weeks of platinum-based chemotherapy 90.3 (<75 years) 90 (<75 years) 

B. Proportion of women with invasive IIB-IV epithelial ovarian cancer who received at least 18 weeks 
of platinum-based neo-adjuvant (NACT) and/or adjuvant (ACT) 82.8 (<75 years) 90 (<75 years) 

Proportion of women with invasive epithelial ovarian cancer who started their chemotherapy within 42 
days following surgery 74.9 90 

Proportion of deceased women with epithelial ovarian cancer who received systemic therapy within 14 
days prior to death 11.0 - 

The 1, 2 and 5-year observed and relative survival after a diagnosis of epithelial ovarian cancer 1-year OS: 82.3 (81.2, 83.3) 
2-year OS: 72.2 (71.0, 73.4) 
5-year OS: 51.9 (50.5, 53.4) 

- 
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Quality Indicator Result (%, 95% CI) Target (%) 

 
1-year RS: 83.8 (82.7, 84.9) 
2-year RS: 75.0 (73.6, 76.2) 
5-year RS: 56.9 (55.3, 58.5) 

Proportion of women with epithelial ovarian cancer who were hospitalised for 30 days or longer, were 
readmitted or died within 30 days of surgery 14.2 - 

Proportion of women with epithelial ovarian cancer who died within 30 days of surgery 1.5 <5 

Dispersion of care and centralisation  

A large dispersion of care was observed: patients with invasive disease 
were operated and treated in nearly all 100 Belgian hospitals. Half of the 
centres treated six or fewer patients per year; the 25% largest centres 
treated 10 or more newly diagnosed patients annually. Surgery for invasive 
ovarian cancer was also very dispersed: half of the centres operated fewer 
than 5 patients per year and a quarter of the centres operated not more 
than two patients per year. Only 5 hospitals operated more than 20 newly 
diagnosed patients per year. 

Centralization of care, and of surgery especially, for patients with ovarian 
cancer has already been successfully implemented in several countries 
around the world (see section 5.5.3). Still, despite the previous KCE 
recommendations,13, 20 minimum caseload for hospitals or surgeons are 
currently not required to perform (and reimburse) the operation of invasive 
ovarian cancer patients in Belgian hospitals.  

The large dispersion of care and of expertise within Belgium and the 
observed volume-outcome associations in this study support the 
concentration of care for patients with invasive ovarian cancer in 
Reference Centres, in line with KCE Report 219 ‘Organisation of care for 
adults with a rare or complex cancer’.20 Yet, not only volume is an 
important quality criterion. Other important aspects of comprehensive care, 
which were described in the KCE Report 219 ‘Organisation of care for 

adults with a rare or complex cancer’,20 should also be taken into account 
in the requirements for a Reference Centre. For women diagnosed with 
cancer of the female genital system, these criteria were defined by a 
multidisciplinary group of clinical experts with profound expertise and 
experience in the diagnosis and treatment of ovarian cancer. 
Requirements for Reference Centres for these cancers include sufficient 
specialized staff (e.g. at least 2 gynaecological oncologists and 1 
pathologist specialized in gynaecological cancer, psychologists with 
experience in cancer and psychosexual problems, doctors specialized in 
palliative care and cancer genetics, doctors specialized in reproductive 
medicine); required facilities and equipment (e.g. access to endoscopy, 
availability of intra-operative frozen section, lymphedema centre, genetic 
counseling); patient-centred care criteria (e.g. ensure continuity of care, 
have expertise in pain control); quality assurance (i.e., complete and valid 
information about the diagnosis, cancer stage and the planned/given 
treatment should be sent to the BCR, quality indicators should be 
developed and recorded, results should be pooled and analysed by an 
independent body, and standardised feedback reports should be sent to 
the individual centres); engaged in research and other scientific activities 
(e.g. being involved in clinical studies on gynaecological cancers); and 
other educational activities (e.g. teaching and dissemination).20 For 
younger patients, specific aspects such as fertility-preserving treatments 
(if possible) should also be taken into account. Lastly, collaboration with 
patient associations can also be further developed in Reference Centres.  
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The ESGO guidelines recommend a minimum of 20 cytoreductive 
surgeries for advanced stage invasive ovarian cancer per centre and per 
surgeon per year, though they put 50 and 100 surgeries per centre forward 
as the intermediate and optimal targets, respectively.174 In addition to this 
volume criterium, nine other quality indicators were defined (e.g. 
participation in clinical trials in gynaecological oncology, surgery performed 
by a specialised surgeon, reporting quality etc). It has to be noted that while 
the ESGO guidelines define a minimum surgeon volume, the effect of the 
surgeon volume, or the surgeon specialty, could not be investigated in this 
study. For instance, if a surgeon operated patients in different hospitals, 
the volume-effect may have been underestimated in our analyses. Hence, 
while the results of our analyses provide statistical evidence supporting the 
concentration of care for OC patients, evidence from the literature, 
experiences from abroad and clinical experience from Belgian experts 
should be taken into account when defining minimum volumes for 
Reference Centres. 

While in this study it was not planned to perform specific analyses on the 
association between volume and process-indicators, results from the 
literature suggest that patients treated in higher-volume centres are more 
likely to receive guideline-adherent care.154, 185 Therefore, all patients with 
suspicion of ovarian cancer should be discussed in an MDT meeting with 
at least one representative of the Reference Centre and referred 
preoperatively to a Reference Centre. According to the KCE guideline,13 
each complex ovarian mass should be assessed preoperatively using the 
ADNEX model (can be downloaded from 
http://www.iotagroup.org/adnexmodel/) and if (borderline or) malignancy is 
suspected, so that the patient can be referred to the Reference Centre if 
necessary, and treated adequatly. For example, it is important that the 
ovarian tumour is removed without surgical spill (no rupture of the capsule 
during surgery) to avoid upstaging of the tumour to FIGO stage IC.189 

While surgery for invasive ovarian cancer should always be performed in 
Reference Centres, other parts of the care pathway, for example, 
chemotherapy treatment can be performed in the Peripheral Centres, in 
consultation with the Reference Centre and the patient. However, 
comprehensive oncological care and sufficient expertise/staff must be 

available in these Peripheral Centres, if patients are to be referred back for 
aspects of their care. Also, the referral to a Peripheral centre should not 
lead to a delayed start of treatment. Finally, it is important that follow-up 
and any additional treatment is organised in constant consultation with the 
Reference Centre. 

Lastly, while this study is only a first step in the evaluation of care for 
patients diagnosed with ovarian cancer in Belgium, it is important to re-
evaluate the quality of care delivered by these Reference Centres on a 
regular basis to ensure continuous improvement in quality of care after the 
certification. 

Results were reported anonymously 
In this report, all statistical analyses were performed blinded and results 
were reported anonymously, providing an honest evaluation of the results 
with a focus on quality improvement rather than competition between 
hospitals. It is essential to conduct scientifically robust research in a neutral 
and objective manner to support policy, as well as to avoid a name-and-
blame culture. The quality indicators in this project were calculated with 
the intent of stimulating reflection and quality improvement within hospitals, 
and not make one-to-one comparisons between different hospitals. 
Importantly, for some hospitals it was not possible to provide results 
adjusted for case-mix variables because their volume was too small. 

However, the question of transparency of the centre-specific study results 
was raised several times in the past and during the current project. From 
a patient perspective, this information can be of great help to orientate 
patients’ (and GPs’) choices of where to seek care. In Flanders, the 
Flemish Institute for Quality of Care (www.zorgkwaliteit.be), publicly 
reports on various quality indicators (e.g. breast cancer, rectum cancer). 
However, this kind of transparency is not yet available in the two other 
Belgian Regions (Brussels-Capital and Walloon Region).  

To improve access of patients to valuable information on quality of care in 
the context of ovarian cancer in Belgian hospitals, quality of care delivered 
in Reference Centres should be regularly assessed and the results 
relevant to patient decision-making should be made publicly available. To 
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that aim, a joint reflection should be conducted on how to make this 
information public in a manner which is correct and clear for the general 
population. The complexity of the quality indicators, the risk of selection to 
only disseminate good results (‘cherry-picking’), etc. need to be carefully 
evaluated before results would be made public. It can be explored if and 
how the Belgian Regional institutions for quality of care (VIKZ and PAQS) 
can disseminate the results in collaboration with the hospitals, following 
the example of VIKZ. 

Optimization of data collection 

As mentioned above, working with administrative data limited our ability to 
measure several quality indicators, since relevant information was not 
available in any of the databases accessible at BCR, or was not completely 
delivered to BCR. Therefore, data collection and completeness should 
be optimized in the future, particularly for the TNM and FIGO staging, but 
also by enlarging the data collected by the BCR: genetic information such 
as BRCA status, presence or absence of residual macroscopic disease at 
the end of debulking surgery, number and location of lymph nodes 
removed, relapse and disease progression, and information on patients 
involved in clinical trials (e.g. number of clinical study, type of 
chemotherapeutical products). In addition to a more complete delivery to 
the BCR and standardisation of pathology reports, surgery reports should 
also be transferred to BCR, to enable future studies to properly evaluate 
the quality of the surgery performed in patients with ovarian cancer. 
Investing in training and support for data managers of oncological care 
programs as well as for the laboratories for pathological anatomy could 
help improve quality and completeness of the cancer registration. 
Additional information on patient preferences and reasons for treatment 
delay can help in interpreting quality indicator results.  

Moreover, since these are important factors to evaluate quality of care, the 
collection of patient-reported outcomes, such as quality of life, and patient-
reported experience should be organised. 

Towards better quality of care for ovarian cancer patients in Belgium 
During a meeting with stakeholders, patient representatives supported the 
initiatives for centralisation of care for patients with ovarian cancer. They 
emphasized that it is important to be treated in hospitals with sufficient 
expertise and experience, to receive good quality of care and to be well 
supported. In addition, they also stressed the importance of the results of 
the quality improvement process being available to the public. More 
concerns raised by these organisations were listed in Appendix 1.  

With the recommendations from this report, we aim to improve the quality 
of care for ovarian cancer patients. To initiate internal reflection, all 
hospitals involved in the management of ovarian cancer will receive an 
individual feedback report from the Belgian Cancer Registry, with their 
hospital results benchmarked with the results of the other, blinded 
hospitals. Initiatives to centralise ovarian cancer care in Reference Centres 
can be supported with the findings of this study. Continued evaluation of 
the quality of care together with optimized data collection to enable the 
calculations of (more) quality indicators remains necessary and will further 
strengthen the path to better outcomes for these patients. 
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 RECOMMENDATIONSr 
 

To the Federal Minister of Health, the Ministers of the federated entities and to the National 
Institute for Health and Disability Insurance (RIZIV-INAMI): 

 Ovarian cancers are complex and heterogenous cancers. The proven volume-outcome 
association in Belgian hospitals supports the implementation of a concentration of care for 
ovarian cancer in Reference Centres to improve the quality of care and to decrease the 
dispersion of expertise and experience. These Reference Centres should 

 have comprehensive multidisciplinary teams with recognized clinical and technical 
expertise in diagnosis and treatment of ovarian cancers,  

 function within a supra-regional collaboration and in close collaboration with first and 
second line care, and 

 have sufficient activity that meets quality standards. The ESGO guidelines recommend a 
minimum of 20 cytoreductive surgeries for advanced stage invasive ovarian cancer per 
centre and per surgeon per year. 

 Volume should not be the only criterion to take into account. In KCE Report 219 “Organisation 
of care for adults with rare and complex cancers”, a full description is provided on other 
important requirements that hospitals should fulfil in order to be eligible as a Reference Centre 
for ovarian cancer. Importantly, patients with an ovarian cancer which is more rare (e.g. non-
epithelial ovarian cancer) should also be referred to Reference Centres. 

 Part of the treatment (e.g. chemotherapy) can be performed at the Peripheral Centre after 
discussion with the Reference Centre, and according to the patient’s preferences. The follow-
up and any additional treatment should be organised in constant consultation with the 
Reference Centre. 

 Reference Centres should be enabled to organise care in such a way that a referral does not 
lead to a delayed start of treatment. 

 The quality of care should be evaluated on a regular basis and the results made publicly 
available. To that aim, a reflection should be initiated in consultation with stakeholders, 
including VIKZ, PAQS, the BCR, hospitals and patient representatives. ‘Static and lifelong’ 

 
r  The KCE has sole responsibility for the recommendations. 
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certification of Reference Centres which can no longer demonstrate outstanding outcomes, 
should be avoided.  

 The RIZIV – INAMI should be systematically informed by the BCR on the quality and 
completeness of the compulsory cancer registration by the oncological care programs and the 
laboratories for pathological anatomy. Indeed, as part of their financing, essential variables, 
such as the cancer stage, need to be provided to the BCR.  

 The list of Reference Centres should be made easily accessible to patients, general 
practitioners and Peripheral Centres (e.g. RIZIV – INAMI website). 

To the hospitals, the colleges, and the scientific societies of gynaecologists, surgeons, 
medical oncologists, pathologists and all healthcare providers involved in the care for 
ovarian cancer patients: 

 Multidisciplinary teams should evaluate their individual results for the quality indicators as 
transmitted on a regularly basis by the Belgian Cancer Registry in an individual feedback 
report. These results should be compared to those of the other hospitals (benchmarking) and 
processes for quality improvement should be initiated, with particular attention to indicators for 
which substandard results have been observed, such as time to initiation of treatment, 
completion of necessary genetic tests and staging surgery for early-stage ovarian cancers. 

 To avoid inappropriate surgery in suspected early stage ovarian cancer, every pelvic mass 
should be assessed preoperatively using the ADNEX model to inform clinical decisions 
regarding surgery (surgery versus expectant management, laparoscopy versus laparotomy, 
surgery in specialized centre or not). If (borderline) malignancy is suspected, the patient should 
be discussed preoperatively in the multidisciplinary board (MOC/COM) in the presence of at 
least one representative of the Reference Centre. 

 Care should be organised and coordinated in such a way that referral does not lead to a 
delayed start of treatment.  

 Hospitals and laboratories for pathological anatomy must properly register each cancer case 
and report the complete dataset including the clinical and pathological TNM stage (cTNM and 
(y)pTNM) and FIGO stage to the Belgian Cancer Registry. 

 Information is needed on the inclusion of patients in clinical trials and should be transferred to 
the Belgian Cancer Registry. 
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 The societies should develop structured and standardised pathology and surgery reports 
(including information about residual macroscopic disease) to facilitate the collection of 
relevant data and the transfer of this information to the Belgian Cancer Registry. 

To the laboratories for pathological anatomy and the scientific societies of pathologists: 

 The laboratories for pathological anatomy should provide to the Belgian Cancer Registry 
pathology reports in a synoptic and standardised format, for all diagnostic procedures and 
operations performed in the context of ovarian cancer, incl. borderline tumours. 

To the Belgian Cancer Registry: 

 The following information needs to be captured/added to complete the current dataset: 

 Genetic information (e.g. BRCA status); 

 Surgical reports with detailed information on surgical procedures, e.g. presence of residual 
macroscopic disease after surgery; 

 Removal of lymph nodes (e.g. number removed and location); 

 Recurrence/disease progression. 

 The BCR should further invest in ongoing training for data managers of oncological care 
programs as well as laboratories for pathological anatomy, to improve quality and 
completeness of the cancer registration and pathology report delivery. 

To the Belgian Cancer Registry and the Federal Public Service Health, Food Chain Safety 
and Environment: 

 To be able to better asses the patient outcomes of care, prospective and longitudinal collection 
of patient-reported outcomes/experiences (PROMs/PREMs) should be organised. 
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 APPENDICES 
APPENDIX 1. DEFINITION OF OVARIAN CANCER 
Table 11 – Topography and histology codes for the selection of epithelial tumours of Ovary and Fallopian Tube according to the RARECAREnet 
definition 

Topography Histology 

C56.9,  
C57.0-C57.3 

8000, 8001, 8003-8005, 8010 ,8011, 8012, 8020-8022, 8030-8034, 8040, 8050, 8051-8052, 8070-8076, 8083-8084, 8120, 8122, 8123, 8130, 
8140-8141, 8143, 8146, 8147, 8190, 8200-8201, 8210-8211, 8221, 8230, 8231, 8255, 8260-8263, 8290, 8310, 8313, 8315, 8320, 8323, 8330, 
8333, 8380-8384, 8401, 8430, 8440-8463, 8470-8490, 8500, 8504, 8510, 8512, 8514, 8525, 8542, 8550-8551, 8560, 8562-8576, 8950-8951, 
8980, 9000, 9014-9015, 9110 

C48 8050, 8260, 8441, 8450, 8460, 8461 

Table 12 – Staging of ovarian tumours according to FIGO 2014 and Union for International Cancer Control (UICC) 7th and 8th edition 
FIGO staging TNM 7th edition TNM 8th edition* Ovary / Fallopian tube* / Peritoneum 

I T1  T1 Limited to the ovaries  

IA T1a T1a One ovary, capsule intact 

IB T1b T1b Both ovaries, capsule intact 

IC T1c T1c 
  T1c1 
  T1c2 
  T1c3 

One or both ovaries Capsule ruptured, tumour on surface, malignant cells in ascites or peritoneal 
washings 
FIGO IC1: Surgical spill 
FIGO IC2: Capsule ruptured before surgery or tumour on ovarian surface 
FIGO IC3: Malignant cells in the ascites or peritoneal washings 

II T2 T2 One or both ovaries, Pelvic extension below pelvic brim or primary peritoneal carcinoma 

IIA T2a T2a Extension and/or implants on uterus, fallopian tube(s), ovary(ies) 

IIB T2b T2b Extension and/or implants on other pelvic tissues, including bowel within the pelvis 

 T2c  Malignant cells in ascites or peritoneal washings 
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FIGO staging TNM 7th edition TNM 8th edition* Ovary / Fallopian tube* / Peritoneum 

III T3 and/or N1 T3 and/or N1 Peritoneal metastasis beyond pelvis and/or regional lymph node metastasis 

IIIA1 
 
 
IIIA2 

T1/T2-N1 
 
 
T3a 

N1 
  N1a 
  N1b  
T3a and any N 

Positive retroperitoneal lymph nodes only 
 IIIA1(i): metastasis up to 10mm in greatest dimension 
 IIIA1(ii): metastasis more than 10mm in greatest dimension 
Microscopic extrapelvic (above the pelvic brim) peritoneal involvement with or without positive 
retroperitoneal lymph nodes, including bowel involvement 

IIIB T3b T3b any N Macroscopic peritoneal metastasis ≤ 2cm beyond the pelvis, with or without positive retroperitoneal 
lymph nodes 

IIIC T3c  T3c any N Peritoneal metastasis > 2cm beyond the pelvis, with or without positive retroperitoneal lymph nodes 

IV M1 M1 
  M1a 
  M1b 
 

Distant metastasis (excludes peritoneal metastasis) 
FIGO IVA: Pleural effusion positive cytology 
FIGO IVB: Parenchymal metastases and metastases to extra-abdominal organs (including inguinal 
lymph nodes and lymph nodes outside of the abdominal cavity 

* The TNM 8th edition is the reference used for 2017 and 2018: the major change from the 7th edition is that ovarian, fallopian tube and primary peritoneal carcinoma are 
now considered together, whereas the seventh edition distinguished ‘ovary and primary peritoneal carcinoma’ and ‘Fallopian tube carcinoma’ 
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APPENDIX 2. IDENTIFICATION AND SELECTION OF QUALITY INDICATORS 
Appendix 2.1. Medline search  
Executed on 29 November 2019 

1     exp Ovarian Neoplasms/ (81706) 

2     (ovar* adj5 (cancer* or neoplas* or malignan* or tumor* or tumour* or carcin* or adenocarcin* or metasta*)).tw. (80005) 

3     1 or 2 (101345) 

4     Quality of Health Care/ (70960) 

5     Patient Care Management/ (3842) 

6     Organization.mp. and administration/ [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword 
heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique 
identifier, synonyms] (14618) 

7     Quality Assurance, Health Care/ (55346) 

8     Quality Indicators, Health Care/ (15089) 

9     (quality adj5 (healthcare or (health adj5 care))).tw. (24193) 

10   (quality adj3 indicator?).tw. (10645) 

11   pattern$ of care.mp. (2241) 

12   4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 (175112) 

13   3 and 12 (244) 
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Appendix 2.2. PRISMA Flowchart 
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Appendix 2.3. Included peer-reviewed and grey publications for quality indicator identification  

Table 13 – Included peer-reviewed and grey publications reporting quality indicators in the management of ovarian cancer 
First author or 
agency 

Publicatio
n year 

Reference 

Peer-reviewed publications 
Bonte 2019 Quality indicators for the management of endometrial, cervical and ovarian cancer. European Journal of Surgical Oncology. 

2019;45(4):528-37. 

Clark 2018 Thirty-day unplanned hospital readmission in ovarian cancer patients undergoing primary or interval cytoreductive surgery: systematic 
literature review. Gynecol Oncol. 2018;150(2):370-7. 

ElNaggar 2018 Time to chemotherapy in ovarian cancer: Compliance with ovarian cancer quality indicators at a National Cancer Institute-designated 
Comprehensive Cancer Center. Gynecologic Oncology. 2018;151(3):501-5. 

Uppal 2018 Hospital Readmission as a Poor Measure of Quality in Ovarian Cancer Surgery. Obstetrics & Gynecology. 2018;132(1):126-36. 

Eggink 2017 The impact of centralization of services on treatment delay in ovarian cancer: A study on process quality. International Journal for 
Quality in Health Care. 2017;29(6):810-6. 

Spencer 2017 Ninety-Day Mortality as a Reporting Parameter for High-Grade Serous Ovarian Cancer Cytoreduction Surgery. Obstetrics & 
Gynecology. 2017;130(2):305-14. 

Dahm-Kähler 2016 Centralized primary care of advanced ovarian cancer improves complete cytoreduction and survival - A population-based cohort 
study. Gynecologic Oncology. 2016;142(2):211-6. 

Eggink 2016 Improved outcomes due to changes in organization of care for patients with ovarian cancer in the Netherlands. Gynecologic Oncology. 
2016;141(3):524-30. 

Querleu 2016 European Society of Gynaecologic Oncology Quality Indicators for Advanced Ovarian Cancer Surgery. International Journal of 
Gynecological Cancer. 2016;26(7):1354-63. 

Cliby 2015 Ovarian cancer in the United States: contemporary patterns of care associated with improved survival. Gynecologic Oncology. 
2015;136(1):11-7. 

Galvan Turner 2015 Observed-to-expected ratio for adherence to treatment guidelines as a quality of care indicator for ovarian cancer. Gynecologic 
Oncology. 2015;139(3):495-9. 

Liang 2015 Setting the bar: compliance with ovarian cancer quality indicators at a National Cancer Institute-designated Comprehensive Cancer 
Center. Gynecologic Oncology. 2015;138(3):689-93. 

Preston 2015 Patient-reported outcome measures for use in gynaecological oncology: a systematic review. BJOG: An International Journal of 
Obstetrics & Gynaecology. 2015;122(5):615-22. 



 

126  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

Lopez-Acevedo 2013 Timing of end-of-life care discussion with performance on end-of-life quality indicators in ovarian cancer. Gynecologic Oncology. 
2013;130(1):156-61. 

Barbera 2010 End of life care for women with gynecologic cancers. Gynecologic Oncology. 2010;118(2):196-201. 

Verleye 2009 EORTC-GCG process quality indicators for ovarian cancer surgery. European Journal of Cancer. 2009;45(4):517-26. 

Aletti 2007 A new frontier for quality of care in gynecologic oncology surgery: multi-institutional assessment of short-term outcomes for ovarian 
cancer using a risk-adjusted model. Gynecologic Oncology. 2007;107(1):99-106. 

Gagliardi 2005 Development of ovarian cancer surgery quality indicators using a modified Delphi approach. Gynecologic Oncology. 2005;97(2):446-
56. 

Grey documents 
Dutch 
Gynaecological 
Oncology Audit 

2019 Factsheet indicatoren Gynaecologische Oncologie (DGOA & DGOA-R) 2019 
(https://dica.nl/media/1583/DICA_Jaarrapportage_2017_-_Registraties.pdf) 

IKNL 2019 Ovarium carcinoom in Nederland (https://www.iknl.nl/getmedia/7f7a81b6-bf06-4247-a5f6-
170d8cb92ff4/iknl_rapport_ovariumcarcinoom_in_Nederland_aug2019.pdf) 

Healthcare 
Improvement 
Scotland - 
Scottish Cancer 
Taskforce 

2018 Ovarian Cancer - Clinical Quality Performance Indicators 
(http://www.healthcareimprovementscotland.org/our_work/cancer_care_improvement/cancer_qpis/quality_performance_i
ndicators.aspx) 

Dutch Institute for 
Clinical Auditing 

2017 Jaarrapportage 2017 
(https://dica.nl/media/1856/DGOA%202019.3%20Factstheet%20indicatoren%20extern%202019%20DEF.pdf) 

NICE 2012 Ovarian Cancer Quality Standard 18 (https://www.nice.org.uk/guidance/conditions-and-diseases/cancer/ovarian-
cancer/products?ProductType=QualityStandards&Status=Published) 
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Appendix 2.4. Selection of quality indicators 

Table 14 – Initial list of quality indicators to be scored for relevance 
QI ID Chapter Tumour Recommendation / Statement Quality indicator Source QI 

1 Diagnosis Ovarian 
tumour 

Women aged 50 years or over reporting one or more 
symptoms occurring persistently or frequently that 
suggest ovarian cancer are offered a CA125 test. 

Proportion of women aged 50 years and over reporting 
at least one symptom occurring persistently or 
frequently that suggests ovarian cancer who receive a 
CA125 test. 

NICE 2012 

2 Diagnosis Ovarian 
tumour 

Women with raised CA125 have an ultrasound of their 
abdomen and pelvis within 2 weeks of receiving the 
CA125 test results. 

Proportion of women with raised CA125 who have an 
ultrasound of their abdomen and pelvis performed 
within 2 weeks of receiving the CA125 test results. 

NICE 2012 

3 Diagnosis Ovarian 
tumour 

Women with a risk of malignancy index (RMI I) score 
of 250 or greater are referred to a specialist 
gynaecological cancer multidisciplinary team. 

Proportion of women with a risk of malignancy index 
(RMI I) score of 250 or greater who are referred to a 
specialist gynaecological cancer multidisciplinary 
team. 

NICE 2012 

4 Diagnosis Early 
ovarian 
cancer 
stage 

Assess a pelvic mass preoperatively using IOTA 
simple rules, IOTA logistic regression 2 or the ADNEX 
model to inform clinical decisions regarding surgery 
(surgery versus expectant management, laparoscopy 
versus laparotomy, surgery in specialized centre or 
not). If (borderline) malignancy is suspected, the 
patient should be discussed preoperatively in the 
multidisciplinary board (MOC/COM) in the presence of 
at least one representative of the Reference Centre 
(Strong recommendation, low LoE). 

Proportion of women in whom a pelvic mass was 
preoperatively assessed using IOTA simple rules, 
IOTA logistic regression 2 or the ADNEX model. 

KCE 2016 

5 Diagnosis Ovarian 
tumour 
(epithelial) 

Genetic testing should be performed in patients with 
ovarian cancer where the combined risk of BRCA1 and 
BRCA2 mutation is ≥10%. 

Proportion of women with epithelial ovarian cancer who 
undergo genetic testing. 

NHS Scotland 
2018 
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QI ID Chapter Tumour Recommendation / Statement Quality indicator Source QI 

6 Diagnosis Ovarian 
tumour 
(epithelial) 

Before commencing cytotoxic chemotherapy, women 
with suspected advanced ovarian cancer should have 
their diagnosis confirmed by histology or by cytology if 
histology is not appropriate. 
Where patients are being treated with chemotherapy 
prior to surgery, histology rather than cytology should 
be used to confirm the diagnosis. 

Proportion of women with suspected advanced 
epithelial ovarian cancer having a cyto/histological 
diagnosis (obtained by percutaneous image-guided 
biopsy or laparoscopy) prior to starting chemotherapy. 

NHS Scotland 
2018 

7 Staging Ovarian 
tumour 

Women with an indeterminate adnexal mass on 
ultrasound are offered magnetic resonance imaging 
(MRI) for further characterisation. 

Proportion of women with an indeterminate adnexal 
mass on ultrasound who have MRI for further 
characterisation. 

NICE 2012 

8 Staging Ovarian 
tumour 
(epithelial) 

It is necessary to fully image the pelvis and abdomen 
prior to starting any treatment in order to establish the 
extent of disease and minimise unnecessary 
treatment. 

Proportion of women with epithelial ovarian cancer 
having a CT scan or MRI of the abdomen and pelvis 
performed to exclude the presence of metastatic 
disease prior to starting treatment. 

NHS Scotland 
2018 

9 Time-to-staging 
(on a patient 
level) 

Ovarian 
tumour 

Theoretically, treatment of patients with a suspicious 
ovarian mass should not be delayed after the first 
symptoms or signs appear, to avoid further tumour 
growth and stage progression. Up to this publication, 
no evidence was found that treatment delay adversely 
affected survival at 18 months, but only a very small 
number of patients had a significant delay before they 
were treated. 

Proportion of women with a suspicious ovarian mass 
undergoing staging laparotomy within 1 month after 
decision to treat or documented clinical or patient-
related reason for delay. 

EORTC GCG 

10 Staging Ovarian 
tumour 

A vertical incision is considered necessary to ensure 
good access to the whole abdomen, including the 
posterior side of the abdominal cavity, diaphragms and 
the retroperitoneal space. Guidelines of international 
organisations like FIGO, the Gynecologic Oncology 
Group (GOG) and the European Organisation for 
Research and Treatment of Cancer (EORTC) concur 
with this, all stipulating that a laparotomy to stage 
ovarian cancer should be performed through a midline 
incision. 

Proportion of staging laparotomies for an ovarian mass 
suspected to be malignant performed through a 
vertical incision. 

EORTC GCG 
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11 Staging Ovarian 
tumour 

Although no randomised controlled trials or meta-
analyses support the benefit of complete staging, it is 
absolutely necessary for tailoring of adjuvant 
chemotherapy. Only if fully staged, patients with a well 
differentiated early-stage ovarian cancer (FIGO stage 
Ia–IIa, grade 1) can be spared chemotherapy. Without 
complete staging, a significant number of higher staged 
cancers are missed. 

Proportion of women with suspected early-stage 
ovarian cancer in whom staging laparotomies 
included: total hysterectomy, bilateral salpingo-
oophorectomy, cytology of the peritoneal cavity, 
infracolic omentectomy, random peritoneal biopsies 
and systematic pelvic and para-aortic 
lymphadenectomy if medium or high risk features. 

EORTC GCG 

12 Staging Early 
ovarian 
cancer 
stage 
(epithelial) 

Perform intraoperative frozen section to guide 
decisions during surgery, for example regarding 
staging procedures, for presumed early stage 
(borderline) ovarian cancer (Strong recommendation, 
low LoE) 

Proportion of women in whom an intraoperative 
frozen section was performed for presumed early 
stage (borderline) ovarian cancer. 

KCE 2016 

13 Staging Early 
ovarian 
cancer 
stage 
(epithelial) 

Do not perform lymphadenectomy for borderline 
ovarian tumours (strong recommendation, low LoE) 
Consider omitting lymphadenectomy in well 
differentiated stage IA ovarian tumours and stage I 
mucinous tumours of the expansile type (weak 
recommendation, observational studies) 

Proportion of women with borderline ovarian tumours 
in whom lymphadenectomy was performed. 

KCE 2016 

14 Staging Early 
ovarian 
cancer 
stage 
(epithelial) 

See above Proportion of women with well differentiated stage IA 
ovarian tumours and stage I mucinous tumours of the 
expansile type in whom lymphadenectomy was 
performed. 

KCE 2016 

15 Staging Early stage 
Ovarian 
tumour 
(epithelial) 

The removal of lymph nodes in low-stage ovarian 
carcinoma patients during staging leads to an improved 
relative survival. It is recommended to remove at least 
10 lymph nodes.  

Proportion of women with low stage ovarian cancer 
(FIGO I-IIA) who were operated in whom at least 10 
lymph nodes were removed. 

IKNL 2019 
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16 MDT Ovarian 
tumour 
(epithelial) 

Evidence suggests that patients with cancer managed 
by a multi-disciplinary team have a better outcome. 
There is also evidence that the multidisciplinary 
management of patients increases their overall 
satisfaction with their care. 
Discussion prior to definitive treatment decisions being 
made provides reassurance that patients are being 
managed appropriately 

Proportion of women with ovarian cancer who are 
discussed at a MDT meeting before definitive 
treatment. 

NHS Scotland 
2018 

17 Preoperative 
workup 

Advanced 
ovarian 
cancer 

In order to treat a patient with ovarian cancer properly, 
a thorough preoperative assessment must precede 
any treatment. This indicator is related to the overall 
management of the patient, as well as the participation 
to clinical research and the decision-making process in 
a MDT. An adequate preoperative assessment 
includes preoperative abdominal and thoracic imaging 
to exclude unresectable distant parenchymal 
metastases, the determination of the ratio of plasma 
CA 125 and carcinoembryonic antigen markers (CEA) 
levels and/or a biopsy to exclude secondary ovarian 
neoplasms. 

Proportion of women with advanced ovarian cancer 
who have undergone cytoreductive surgery and who 
received a required preoperative workup, which 
includes preoperative abdominal and thoracic imaging 
to exclude unresectable distant parenchymal 
metastases, the determination of the ratio of plasma 
CA 125 and carcinoembryonic antigen markers (CEA) 
levels and a biopsy to exclude secondary ovarian 
neoplasms. 

ESGO (2016) 
and Aletti (2017)  

18 Time-to-
treatment (on a 
patient level) 

Ovarian 
tumour 

 
Proportion of women with ovarian cancer with a 
waiting period of ≤ 28 days between the start date of 
the management of the patient in a care pathway and 
the start of gynaecological treatment. 

DGOA (NL) 
2019 

19 Time-to-
treatment (on a 
patient level) 

Ovarian 
tumour 

 
Proportion of women with ovarian cancer who undergo 
definitive surgery or treatment within two weeks of 
decision to treat. 

Gagliardi et al. 
Gynecologic 
Oncol 2005 

20 Surgery Advanced 
ovarian 
cancer 

Cytoreduction for advanced-stage ovarian cancer 
should be carried out without delay after diagnosis 
based on the assumption of avoiding further tumour 
growth and patient distress. However, a direct 
relationship between treatment delay and adverse 
survival outcome has never been proven. 

Proportion of women with advanced-stage ovarian 
cancer undergoing debulking laparotomy within 31 
days after decision to treat or documented clinical or 
patient-related reason for delay. 

EORTC-GCG 
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21 Treatment Ovarian 
tumour 
(epithelial) 

The proportion of patients with high-stage ovarian 
cancer in the Netherlands who do NOT have 
TREATMENT has been increasing in recent years. 
Patient choice and poor physical condition are the main 
reasons, according to the patient record. 

Proportion of women with a high stage ovarian 
carcinoma (FIGO IIB-IV) who receive a curative 
treatment (debulking + chemotherapy). 
 
Sensitivity analysis: <70 years vs. ≥70 years 

IKNL 2019 

22 Perioperative 
prophylactic 
measures 

Ovarian 
tumour 

 
Proportion of women with invasive ovarian, fallopian 
tube or peritoneal cancer who received venous 
thromboembolism prophylaxis within 24h of 
cytoreduction. 

Bonte et al. 
EJSO 2019 

23 Perioperative 
prophylactic 
measures 

Ovarian 
tumour 

 
Proportion of women with invasive ovarian, fallopian 
tube or peritoneal cancer who received prophylactic 
parenteral antibiotics within 1-2h of cytoreduction. 

Society of 
Gynecologic 
Oncology 2013 

24 Perioperative 
prophylactic 
measures 

Ovarian 
tumour 

 
Proportion of women with invasive ovarian, fallopian 
tube or peritoneal cancer who discontinued 
prophylactic parenteral antibiotics within 24h after 
cytoreduction. 

Society of 
Gynecologic 
Oncology 2014 

25 Surgery Advanced 
stage 
Ovarian 
tumour 
(epithelial) 

 
Proportion of women with advanced stage ovarian 
carcinoma who receive a primary or delayed 
debulking among patients who receive curative 
treatment 

IKNL 2019 

26 Surgery Advanced 
ovarian 
cancer 
(epithelial) 

Complete abdominal surgical resection is defined by 
the absence of remaining macroscopic lesions after 
careful exploration of the abdomen. Whenever 
feasible, localized thoracic disease is resected. 
Surgery can be decided upfront, or planned after 
neoadjuvant chemotherapy. However, the quality 
assurance program must take into account that 
patients who can be operated upfront with a 
reasonable complication rate benefit most from primary 
debulking surgery. 

Proportion of women with (stage III - IV) ovarian cancer 
who were treated with primary debulking surgeries. 

European 
Society of 
Gynaecologic 
Oncology 
(ESGO) 2016 
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27 Surgery Ovarian 
tumour 

 
Proportion of women with advanced stage ovarian 
cancer having hysterectomy, bilateral salpingo-
oophorectomy and infracolic omentectomy when 
optimal debulking was considered feasible. 

Hacker 2011 
(Bonte et al. 
EJSO 2019) 

28 Surgery Ovarian 
tumour 

 
Proportion of women with advanced stage ovarian 
cancer whose debulking operations included a pelvic 
and para-aortic lymphadenectomy when otherwise 
complete debulking has been achieved. 

EORTC-GCG 

29 Surgery Advanced 
ovarian 
cancer 
(epithelial) 

The objective of performing surgery on women with 
epithelial ovarian cancer, whether before 
chemotherapy or after chemotherapy, is complete 
resection of all macroscopic disease. This is not always 
possible in patients with advanced disease because of 
widespread involvement of peritoneal surfaces, bowel 
mesentery and serosa of the bowel. Improved patient 
outcomes are observed in patients with no visible 
residual disease following surgical resection. 

Proportion of women with advanced epithelial ovarian 
cancer (FIGO Stage 2 or higher) undergoing primary or 
delayed surgery who have no macroscopic residual 
disease following surgical resection. 

NHS Scotland 
2018 

30 Operative 
reporting 

Ovarian 
tumour 

 
Proportion of women with ovarian cancer whose ASA 
and/or WHO score is reported. 

Bonte et al. 
EJSO 2019 

31 Operative 
reporting 

Ovarian 
tumour 

An optimal operative report requires at least a 
description of the following aspects in a structured way: 
Surgical handling: operative procedure, metastatic 
disease, postoperative residual tumour 

Proportion of patients who have an operative report 
that contains all minimum required elements, i.e. 
operative procedure, metastatic disease, 
postoperative residual tumour. 

Bonte et al. 
EJSO 2019 

32 Operative 
reporting 

Ovarian 
tumour 

Cyst rupture during surgery changes FIGO stage IA or 
IB to FIGO stage IC, which is associated with a worse 
progression-free and overall survival. All efforts should 
be made to avoid cyst rupture during surgery and cyst 
rupture or intact removal of the cyst also should be 
clearly reported in the surgery report to enable correct 
staging. 

Proportion of women with FIGO stage IA-IC ovarian 
cancer in whom the surgery report documents the 
presence or absence of cyst rupture before or 
during surgery. 

EORTC-GCG 
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33 Operative 
reporting 

Ovarian 
tumour 

Although the prognostic value of dense adhesions has 
not been confirmed in the multivariate analyses of a 
large study by Vergote and colleagues, histologically 
proven involvement of adjacent pelvic tissues defines 
FIGO stage II. Hence, adhesions of an ovarian tumour 
should be biopsied and the presence or absence of 
dense adhesions should be described in the surgery 
report. 

Proportion of women with FIGO stage II ovarian cancer 
in whom the surgery report documents the presence 
or absence of dense adhesions. 

EORTC-GCG 

34 Operative 
reporting 

Ovarian 
tumour 

See above Proportion of women with FIGO stage II ovarian cancer 
in whom the dense adhesions are biopsied. 

EORTC-GCG 

35 Pathology 
reporting 

Ovarian 
tumour 
(epithelial) 

Histopathological reporting provides prognostic 
indicators which inform treatment planning for women 
diagnosed with epithelial ovarian cancer. 
Using a standardised data set to report pathology 
specimens promotes completeness and the Royal 
College of Pathologists has agreed a minimum data set 
for reporting ovarian cancer. 

Proportion of women with ovarian cancer undergoing 
pelvic clearance surgery who have a complete 
pathology report. 
 
An optimal pathology report requires at least a 
description of the following aspects in a structured way 
: 
- Macroscopic description: invasion of surrounding 
structures, including omental/parametrial involvement, 
tumour site and size 
- Microscopic description: histological tumour type and 
differentiation, lymph node involvement (region, total 
number of nodes resected, number of nodes involved 
by tumour), tumour grade (TNM and FIGO stage), 
status of resection margins, relevant molecular 
assessments (eg somatic BRCA status) 

NHS Scotland 
2019 

36 Adjuvant 
chemotherapy 

Ovarian 
tumour 
(epithelial) 

First line chemotherapy treatment of epithelial ovarian 
cancer should include a platinum agent, either in 
combination or as a single agent. Carboplatin is the 
platinum drug of choice in both single and combination 
therapy and paclitaxel is recommended in combination 
where the potential benefits justify the toxicity of the 
therapy. 

Proportion of women with ovarian cancer who received 
platinum-based chemotherapy, either in 
combination or as a single agent. 
 
Sensitivity analysis: early-stage borderline vs. early-
stage micro-invasive ovarian tumour vs. low-risk early-
stage (FIGO stage IA Grade 1) vs. low stage ovarian 
tumour (FIGO I-IIA) /// medium risk (stage IB, grade 1 
or stage IA grade 2) vs. high risk (stage IB, IC grade 2-
3 or stage IA grade 3) 

NHS Scotland 
2018 
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37 Adjuvant 
chemotherapy 

Ovarian 
tumour 
(epithelial) 

See above Proportion of women with ovarian cancer who receive 
3-6 cycles of platinum/carboplatin and paclitaxel. 

Bonte et al. 
EJSO 2019 

38 Adjuvant 
chemotherapy 

Ovarian 
tumour 
(epithelial) 

See above Proportion of women with ovarian cancer who receive 
platinum based chemotherapy within 42 days 
following cytoreduction. 

Bonte et al. 
EJSO 2019 

39 Adjuvant 
treatment 

Ovarian 
tumour 

 
Proportion of women with invasive stage III ovarian, 
fallopian tube, or peritoneal cancer in whom 
intraperitoneal chemotherapy was administered 
within 42 days of cytoreduction. 

Society of 
Gynecologic 
Oncology 2012 

40 Surgery Ovarian 
tumour 
(epithelial) 

Centralisation of surgery for ovarian carcinoma 
reduces the variation of care and of surgery 
(cytoreductive surgery, removing lymph nodes) 

Proportion of women with ovarian cancer who were 
operated in the same hospital where the diagnosis 
was performed. 

IKNL 2019 

41 Surgery Advanced 
ovarian 
cancer 
(epithelial) 

The minimal requirements are (1) intermediate care 
facility, and access to an intensive care unit in the 
center are available; and (2) an active perioperative 
management program is established 

Proportion of women with ovarian cancer who were 
treated in a hospital with an intermediate care facility, 
access to an intensive care unit and an active 
perioperative management program. 

European 
Society of 
Gynaecologic 
Oncology 
(ESGO) 2016 

42 Surgery Advanced 
ovarian 
cancer 
(epithelial) 

Only surgeries with an initial objective of complete 
cytoreduction are recorded. Exploratory endoscopies, 
exploratory laparotomies, or surgeries limited to tissue 
biopsy that do not include at least a bilateral 
salpingo-oophorectomy (if applicable), hysterectomy (if 
applicable), and a comprehensive peritoneal 
staging including omentectomy are not included. 

Number of cytoreductive surgeries performed per 
centre per year. 

European 
Society of 
Gynaecologic 
Oncology 
(ESGO) 2016 

43 Surgery Advanced 
ovarian 
cancer 
(epithelial) 

See above Number of cytoreductive surgeries performed per 
surgeon per year. 

European 
Society of 
Gynaecologic 
Oncology 
(ESGO) 2016 
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44 Surgery Advanced 
ovarian 
cancer 
(epithelial) 

Centraliation initiatives undertaken by the Dutch 
Society of Obstetrics and Gynecology resulted in a 
nationwide consensus in 2011. Additionally, national 
standards for general and specialized cancer care 
were compiled. An important criterion in these national 
standards is that surgical cytoreduction for ovarian 
cancer should only be performed by specialized 
gynecologic oncologists in institutions in which 
aminimumof 20 cytoreductive surgeries take place 
annually. 
A previous Dutch study demonstrated that patients 
undergoing surgery by high volume surgeons (the 
definition of high volume ranging between performing 
>10 and >12 cytoreductive surgeries for ovarian cancer 
annually) have lower operative mortality rates.Surgery 
is performed by a certified gynecologic oncologist or, in 
countries where certification is not organized, by a 
trained surgeon dedicated to the management of 
gynecologic cancer (accounting for more than 50% of 
his practice) or having completed an ESGO-accredited 
fellowship. Skills to successfully 
complete abdominal and pelvic surgery procedures 
necessary to achieve complete cytoreduction must be 
available. 

Proportion of women with ovarian cancer whose 
surgery was performed by a gynaecologic oncologist 
or a trained surgeon specifically dedicated to 
gynecological cancers management. 

European 
Society of 
Gynaecologic 
Oncology 
(ESGO) 2016 
DSGO 2011 

45 Morbidity Ovarian 
tumour 

 
Proportion of women with ovarian cancer who 
experience complications within 30 days of treatment. 

DGOA (NL) 
2019 

46 Readmission Ovarian 
tumour 

 
Proportion of women with ovarian cancer who had a 
readmission within 30 days of a surgical procedure. 

Bonte et al. 
EJSO 2019 

47 Mortality Ovarian 
tumour 
(epithelial) 

Treatment should only be undertaken in individuals that 
may benefit from that treatment, that is, treatments 
should not be undertaken in futile situations. This QPI 
is intended to ensure treatment is given appropriately, 
and the outcome reported on and reviewed. 

Proportion of women with ovarian cancer who die 
within 30 and 90 days of treatment. 

NHS Scotland 
2018 
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48 Survival Ovarian 
tumour 

 
1, 5, 10-year overall and relative survival. Bonte et al. 

EJSO 2019 and 
Timmermans et 
al. EJC 2018 

49 Surgery Ovarian 
tumour 

Facility case volume is an important independent 
predictor for receiving guideline adherent care; 
however, even after adjusting for receipt of guideline 
care, case volume independently predicts OS. 

Impact of volume on 5-year overall survival. Cliby et al. 
Gynecol Oncol 
2015 

50 End-of-life Ovarian 
tumour 

Use of chemotherapy so near the end of life suggests 
that care is oriented in too aggressive a fashion. 

Proportion of women with ovarian cancer who received 
chemotherapy in the last two weeks (or 14 days) of 
life. 

Project for an 
Ontario 
Women's Health 
Evidence-Based 
Report Card 
(POWER) 

51 End-of-life Ovarian 
tumour 

 
Proportion of women with ovarian cancer who had >1 
hospitalization in the last 30 days of life. 

Lopez-Acevedo 
et al. Gynecol 
Oncol 2013 

52 End-of-life Ovarian 
tumour 

Most patients prefer to die outside of hospital. 
The acute care setting is generally not designed to 
provide optimal palliative care for those dying of a 
terminal illness. 

Proportion of women with ovarian cancer who died in 
an acute care bed. 

Project for an 
Ontario 
Women's Health 
Evidence-Based 
Report Card 
(POWER) 

53 End-of-life Ovarian 
tumour 

Failure of community and outpatient services to provide 
adequate support for the patient 

Proportion of women with ovarian cancer who visited 
the emergency department in the last 2 weeks of life. 

Project for an 
Ontario 
Women's Health 
Evidence-Based 
Report Card 
(POWER) 
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54 End-of-life Ovarian 
tumour 

 
Proportion of women with ovarian cancer who were 
admitted in ICU in the last 30 days of life. 

Lopez-Acevedo 
et al. Gynecol 
Oncol 2013 

55 Treatment Ovarian 
tumour 

 
Proportion of women who participated in the Patient 
Reported Outcome Measures (PROMs) 
questionnaire at the start of treatment. 

DGOA (NL) 
2019 

56 Clinical trials Ovarian 
tumour 

 
Proportion of women with high risk or advanced 
ovarian cancer accrued to ovarian clinical trials. 

European 
Society of 
Gynaecologic 
Oncology 
(ESGO) 2016 

57 Time-to-
management 
(on a centre 
level) 

Ovarian 
tumour 

Wheter a reduction in health system intervals will 
improve survival of patients with ovarian cancer is 
subject of debate. Indeed, the time between decision 
regarding treatment and start of treatment was not 
included in the newly published European Society of 
Gynecologic Oncology Quality Indicators due to a lack 
of evidence. Nevertheless, it has been suggested that 
shorter waiting times may improve patient satisfaction 
and quality of life. Furthermore, a study conducted in 
The Netherlands demonstrated that a reduction of 
health system intervals was cost effective. 

Median time between GP consultation and 
gynaecologist consultation. 

DSGO 2011 

58 Time-to-
management 
(on a centre 
level) 

Ovarian 
tumour 

 
Median time between gynaecologist consultation and 
incidence date. 

DSGO 2011 

59 Time-to-
management 
(on a centre 
level) 

Ovarian 
tumour 

 
Median time between incidence date and start of 1st 
treatment. 

DSGO 2011 
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60 Time-to-
management 
(on a centre 
level) 

Ovarian 
tumour 

 
Median time between gynaecologist consultation and 
start of 1st treatment. 

DSGO 2011 

Table 15 – Quality indicator evaluation on relevance 
Score Selection based on relevance 

≥ 70% 32 

50-69% 9 

< 50% 19 

Table 16 – Ranking of quality indicators on relevance and assessment of measurability 
QI 
ID 

Chapter Quality Indicator Min Max Med Mean % 4-5 
scores 

Measurable 
QI? 

16 MDT Proportion of women with ovarian cancer who are discussed at a MDT meeting before 
definitive treatment. 

5 5 5 5 100%  

29 Surgery Proportion of women with advanced epithelial ovarian cancer (FIGO Stage 2 or higher) 
undergoing primary or delayed surgery who have no macroscopic residual disease 
following surgical resection. 

5 5 5 5 100%  

5 Diagnosis Proportion of women with epithelial ovarian cancer who undergo genetic testing. 4 5 5 4.9 100%  

11 Staging Proportion of women with suspected early-stage ovarian cancer in whom staging 
laparotomies included: total hysterectomy, bilateral salpingo-oophorectomy, cytology 
of the peritoneal cavity, infracolic omentectomy, random peritoneal biopsies and 
systematic pelvic and para-aortic lymphadenectomy if medium or high risk features. 

4 5 5 4.8 100%  

35 Pathology 
reporting 

"Proportion of women with ovarian cancer undergoing pelvic clearance surgery who 
have a complete pathology report. 

4 5 5 4.8 100%  
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Measurable 
QI? 

44 Surgery Proportion of women with ovarian cancer whose surgery was performed by a 
gynaecologic oncologist or a trained surgeon specifically dedicated to gynecological 
cancers management. 

4 5 5 4.7 100%  

48 Survival 1, 5, 10-year overall and relative survival. 4 5 5 4.7 100%  

31 Operative 
reporting 

Proportion of patients who have an operative report that contains all minimum required 
elements, i.e. operative procedure, metastatic disease, postoperative residual tumour. 

4 5 5 4.6 100%  

47 Mortality Proportion of women with ovarian cancer who die within 30 and 90 days of treatment. 4 5 4 4.3 100%  

6 Diagnosis Proportion of women with suspected advanced epithelial ovarian cancer having a 
cyto/histological diagnosis (obtained by percutaneous image-guided biopsy or 
laparoscopy) prior to starting chemotherapy. 

3 5 5 4.8 92%  

32 Operative 
reporting 

Proportion of women with FIGO stage IA-IC ovarian cancer in whom the surgery report 
documents the presence or absence of cyst rupture before or during surgery. 

3 5 5 4.7 92%  

36 Adjuvant 
chemotherapy 

Proportion of women with ovarian cancer who received platinum-based 
chemotherapy, either in combination or as a single agent. 

3 5 5 4.7 92%  

42 Surgery Number of cytoreductive surgeries performed per center per year. 3 5 5 4.6 92%  

8 Staging Proportion of women with epithelial ovarian cancer having a CT scan or MRI of the 
abdomen and pelvis performed to exclude the presence of metastatic disease prior to 
starting treatment. 

3 5 5 4.5 92%  

17 Preoperative 
workup 

Proportion of women with advanced ovarian cancer who have undergone 
cytoreductive surgery and who received a required preoperative workup, which 
includes preoperative abdominal and thoracic imaging to exclude unresectable distant 
parenchymal metastases, the determination of the ratio of plasma CA 125 and 
carcinoembryonic antigen markers (CEA) levels and a biopsy to exclude secondary 
ovarian neoplasms. 

3 5 5 4.5 92%  



 

140  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

QI 
ID 

Chapter Quality Indicator Min Max Med Mean % 4-5 
scores 

Measurable 
QI? 

25 Surgery Proportion of women with advanced stage ovarian carcinoma who receive a primary 
or delayed debulking among patients who receive curative treatment 

3 5 4 4.2 92%  

56 Clinical trials Proportion of women with high risk or advanced ovarian cancer accrued to ovarian 
clinical trials. 

2 5 4 4.1 92%  

20 Surgery Proportion of women with advanced-stage ovarian cancer undergoing debulking 
laparotomy within 31 days after decision to treat or documented clinical or patient-
related reason for delay. 

3 5 4 4.2 85%  

49 Surgery Impact of volume on 5-year overall survival. 2 5 5 4.3 83%  

37 Adjuvant 
chemotherapy 

Proportion of women with ovarian cancer who receive 3-6 cycles of 
platinum/carboplatin and paclitaxel. 

3 5 4 4.3 83%  

43 Surgery Number of cytoreductive surgeries performed per surgeon per year. 3 5 4 4.3 83%  

10 Staging Proportion of staging laparotomies for an ovarian mass suspected to be malignant 
performed through a vertical incision. 

1 5 4 4.2 83%  

45 Morbidity Proportion of women with ovarian cancer who experience complications within 30 
days of treatment. 

3 5 4 4 83%  

59 Time-to-
management 

Median time between incidence date and start of 1st treatment. 2 5 4 4 83%  

60 Time-to-
management 

Median time between gynaecologist consultation and start of 1st treatment. 2 5 4 3.9 83%  

26 Surgery Proportion of women with (stage III - IV) ovarian cancer who were treated with primary 
debulking surgeries. 

2 5 5 4.3 82%  
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Measurable 
QI? 

18 Time-to-
treatment 

Proportion of women with ovarian cancer with a waiting period of ≤ 28 days between 
the start date of the management of the patient in a care pathway and the start of 
gynaecological treatment. 

3 5 4 4.1 77%  

9 Time-to-
staging  

Proportion of women with a suspicious ovarian mass undergoing staging laparotomy 
within 1 month after decision to treat or documented clinical or patient-related reason 
for delay. 

2 5 4 3.8 75%  

21 Treatment Proportion of women with a high stage ovarian carcinoma (FIGO IIB- IV) who receive 
a curative treatment (debulking + chemotherapy). 

2 5 5 4.2 75%  

46 Readmission Proportion of women with ovarian cancer who had a readmission within 30 days of a 
surgical procedure. 

3 5 4 4 75%  

27 Surgery Proportion of women with advanced stage ovarian cancer having hysterectomy, 
bilateral salpingo-oophorectomy and infracolic omentectomy when optimal debulking 
was considered feasible. 

1 5 4 3.8 75%  

15 Staging Proportion of women with low stage ovarian cancer (FIGO I-IIA) who were operated 
in whom at least 10 lymph nodes were removed. 

2 5 4 3.8 73%  

22 Perioperative 
prophylactic 
measures 

Proportion of women with invasive ovarian, fallopian tube or peritoneal cancer who 
received venous thromboembolism prophylaxis within 24h of cytoreduction. 

2 5 4 3.7 67%  

38 Adjuvant 
chemotherapy 

Proportion of women with ovarian cancer who receive platinum based chemotherapy 
within 42 days following cytoreduction. 

2 5 4 3.9 67%  

14 Staging Proportion of women with well differentiated stage IA ovarian tumours and stage I 
mucinous tumours of the expansile type in whom lymphadenectomy was performed. 

3 5 4 3.8 64%  

23 Perioperative 
prophylactic 
measures 

Proportion of women with invasive ovarian, fallopian tube or peritoneal cancer who 
received prophylactic parenteral antibiotics within 1-2h of cytoreduction. 

2 5 4 3.5 58%  
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QI 
ID 

Chapter Quality Indicator Min Max Med Mean % 4-5 
scores 

Measurable 
QI? 

41 Surgery Proportion of women with ovarian cancer who were treated in a hospital with an 
intermediate care facility, access to an intensive care unit and an active perioperative 
management program. 

2 5 4 3.9 58%  

12 Staging Proportion of women in whom an intraoperative frozen section was performed for 
presumed early stage (borderline) ovarian cancer. 

1 5 4 3.4 58%  

13 Staging Proportion of women with borderline ovarian tumours in whom lymphadenectomy was 
performed. 

1 5 4 3.4 55%  

7 Staging Proportion of women with an indeterminate adnexal mass on ultrasound who have 
MRI for further characterisation. 

1 5 4 3.5 54%  

19 Time-to-
treatment 

Proportion of women with ovarian cancer who undergo definitive surgery or treatment 
within two weeks of decision to treat. 

1 4 4 3.4 54%  

2 Diagnosis Proportion of women with raised CA125 who have an ultrasound of their abdomen 
and pelvis performed within 2 weeks of receiving the CA125 test results. 

1 5 3 3.1 46%  

3 Diagnosis Proportion of women with a risk of malignancy index (RMI I) score of 250 or greater 
who are referred to a specialist gynaecological cancer multidisciplinary team. 

1 5 3 2.8 46%  

4 Diagnosis Proportion of women in whom a pelvic mass was preoperatively assessed using IOTA 
simple rules, IOTA logistic regression 2 or the ADNEX model. 

1 5 3 3.5 46%  

34 Operative 
reporting 

Proportion of women with FIGO stage II ovarian cancer in whom the dense adhesions 
are biopsied. 

2 5 3 3.6 42%  

30 Operative 
reporting 

Proportion of women with ovarian cancer whose ASA and/or WHO score is reported. 3 5 3 3.5 42%  

33 Operative 
reporting 

Proportion of women with FIGO stage II ovarian cancer in whom the surgery report 
documents the presence or absence of dense adhesions. 

2 5 3 3.4 42%  
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QI 
ID 

Chapter Quality Indicator Min Max Med Mean % 4-5 
scores 

Measurable 
QI? 

57 Time-to-
management 

Median time between GP consultation and gynaecologist consultation. 1 5 3 3.3 42%  

58 Time-to-
management 

Median time between gynaecologist consultation and incidence date. 1 5 3 3.2 33%  

50 End-of-life Proportion of women with ovarian cancer who received chemotherapy in the last two 
weeks (or 14 days) of life. 

2 5 3 3.2 27%  

54 End-of-life Proportion of women with ovarian cancer who were admitted in ICU in the last 30 days 
of life. 

1 5 3 2.8 25%  

52 End-of-life Proportion of women with ovarian cancer who died in an acute care bed. 1 5 2 2.6 25%  

39 Adjuvant 
treatment 

Proportion of women with invasive stage III ovarian, fallopian tube, or peritoneal 
cancer in whom intraperitoneal chemotherapy was administered within 42 days of 
cytoreduction. 

1 5 2 2.2 25%  

24 Perioperative 
prophylactic 
measures 

Proportion of women with invasive ovarian, fallopian tube or peritoneal cancer who 
discontinued prophylactic parenteral antibiotics within 24h after cytoreduction. 

1 4 2 2.5 18%  

51 End-of-life Proportion of women with ovarian cancer who had >1 hospitalization in the last 30 
days of life. 

1 4 3 2.4 18%  

55 Treatment Proportion of women who participated in the Patient Reported Outcome Measures 
(PROMs) questionnaire at the start of treatment. 

1 5 3 2.8 17%  

53 End-of-life Proportion of women with ovarian cancer who visited the emergency department in 
the last 2 weeks of life. 

1 5 3 2.7 17%  
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QI 
ID 

Chapter Quality Indicator Min Max Med Mean % 4-5 
scores 

Measurable 
QI? 

28 Surgery Proportion of women with advanced stage ovarian cancer whose debulking operations 
included a pelvic and para-aortic lymphadenectomy when otherwise complete 
debulking has been achieved. 

1 4 2 2 9%  

40 Surgery Proportion of women with ovarian cancer who were operated in the same hospital 
where the diagnosis was performed. 

1 5 1 1.9 9%  

1 Diagnosis Proportion of women aged 50 years and over reporting at least one symptom occurring 
persistently or frequently that suggests ovarian cancer who receive a CA125 test. 

1 3 2 1.7 0%  
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Table 17 – Assessment of quality indicators with intermediate scores (yellow indicators) 
QI 
ID 

Chapter Quality indicator % 4-5 Measurable?  

(BCR 
assessment) 

Inclusion? 

Yes/No 

Arguments Final 
decision 

22 Perioperative 
prophylactic 
measures 

Proportion of women 
with invasive ovarian, 
fallopian tube or 
peritoneal cancer who 
received venous 
thromboembolism 
prophylaxis within 
24h of cytoreduction. 

67% Measurable, but 
only with time 
proxy 'the same 
day as 
cytoreduction or 
the day 
afterwards'. 
 

No: 8 No: 

 Prevention of complications, but no big differences 
because we all do this. 

 When extensive surgery is performed, the coagulation 
can be disturbed with an increased risk of haemorrhage. 
We sometimes need to delay the start of LMWH due to 
this increased risk of haemorrhage. The frequency of 
performing very extensive cytoreductive surgery in your 
centre will influence this QI: the more you perform 
extensive surgery, the more you need to postpone the 
start of LMWH, the worse your centre will score for this 
QI. This is an inverse effect. 

 SOC for major surgery, not specific for ovarian cancer as 
such. 

 Is general or standard surgical management. Is not 
relevant or specific for ovarian cancer surgery. 

 Complex to measure. 
 It’s a measure that is not specific to ovarian cancer 

surgery, and that is obvious for all major surgery and I 
hope that in Belgium there is systematically TVP 
prevention prescribed to all patients undergoing important 
surgery. 

 The use of prophylactic anti-thrombosis medication is not 
very reliable on day 0 and day 1. Many of these patients 
will not get this because of extensive bleeding on the day 
of operation and the day after. The use of anti-thrombotic 
medication the evening before the operation might be 
more helpful. 

 It should be done systematically unless contraindication. 

EXCLUDED 

38 Adjuvant 
chemotherapy 

Proportion of women 
with ovarian cancer 
who receive platinum 

67% Measurable 
 

Yes: 8 

No: 1 

Yes:  

 This is a QI for multidisciplinary approach. 

INCLUDED 
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QI 
ID 

Chapter Quality indicator % 4-5 Measurable?  

(BCR 
assessment) 

Inclusion? 

Yes/No 

Arguments Final 
decision 

based chemotherapy 
within 42 days 
following 
cytoreduction. 

 Prognostic significance. 
 Chemo should start within reasonable time following 

surgery. 42 days is a more than sufficient time window. 
 Yes, for the start of chemotherapy in a short delay after 

surgery.  
 It is an indirect reflect of the postoperative evolution and 

severe complication rate… and a really important step for 
the evolution of the disease (not to have a too long delay 
between surgery and chemo!!) 

 Negative impact on survival if too much delayed 
 
No: 
 No, because the number of days is rather arbitrary. 

Maybe better to use an interval of 1 month 
postoperatively ± 1 week. 

14 Staging Proportion of women 
with well differentiated 
stage IA ovarian 
tumours and stage I 
mucinous tumours of 
the expansile type in 
whom 
lymphadenectomy 
was performed. 

64% 'Mucinous 
tumours (8480/3) 
of the expansile 
type' can be 
defined only after 
extra manual 
search in the 
pathology 
reports. 
LND can be 
performed during 
a surgical 
procedure 
without being 
mentioned 
explicitly in the 
nomenclature 
description  QI 

No: 6 

Yes: 1 

? : 1 

No: 

 Manual search (labour intensive & error prone!) needed 
to find the words “expansile type” or “no destructive 
invasion” in the reports, since no specific ICDO code is 
available for coding the expansile type. 

 Apparently: finding whether or not a LND has been 
performed is also a problem.  

 If retained, the QI should be rephrased: a low-grade 
serous carcinoma is also “well differentiated” but LND is 
indicated for these tumours. Proposed rephrasing: 
proportion of well differentiated stage IA endometrioid 
ovarian cancers and stage I mucinous cancers of the 
expansile type in whom … 

 Important that mucinous tumours are being further 
analysed and ideally taken into account for therapy 
strategies but if you can’t measure “lymphadenectomy” 
from the surgical procedure than this QI will not be reliable 

EXCLUDED 
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QI 
ID 

Chapter Quality indicator % 4-5 Measurable?  

(BCR 
assessment) 

Inclusion? 

Yes/No 

Arguments Final 
decision 

will be an 
underestimation. 

 Pathology of 'expansile" type is not known before or 
during surgery. Therefore QI of lymphadenectomy cannot 
be assessed. 

 Would be interesting but difficult to find out. Expansile 
infiltration is not standardly mentioned in the protocol of 
pathologist. 

Yes: 

 This is very important to also be sure that the centrum is 
not overtreating their patient by lack of knowledge of the 
different type of ovarian cancer… I think it is easily 
measurable in the pathological report (ovarian cancer 
tumour type and do they received nodes?) 

23 Staging Proportion of women 
in whom an 
intraoperative frozen 
section was 
performed for 
presumed early stage 
(borderline) ovarian 
cancer. 

58% Measurable Yes: 3 

No: 5 

Yes: 

 Is important, but the result of this frozen section is more 
important. How many are benign, invasive, borderline, not 
conclusive on frozen section? This is a QI for the surgical 
indications, the pathologist and the preop workout.  

No: 

 Sometimes we prefer to wait for the final pathology report 
without performing a frozen section. E.g. a young patient 
with the desire to preserve fertility, small lesions that can 
be removed by laparoscopy. Definitive APO is more 
important. 

 Frozen section is only applied in open surgery to yes or 
no extend staging procedures. When assessment by 
laparoscopy for early stage, it is better not to rely on 
frozen section and to wait for final report for decision 
making in a secondary staging surgery. 

 Frozen section evaluation of ovarian tumours may be 
difficult. 

EXCLUDED 
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QI 
ID 

Chapter Quality indicator % 4-5 Measurable?  

(BCR 
assessment) 

Inclusion? 

Yes/No 

Arguments Final 
decision 

 For me, frozen section on large suspicion mass is very 
challenging for the pathologist, and might induce 
overtreatment and/or risk of second step surgery. 
Literature shows the low sensibility and specificity of 
frozen section on large ovarian mass. 

 Unless confirmed borderline tumour. 

41 Perioperative 
prophylactic 
measures 

Proportion of women 
with invasive ovarian, 
fallopian tube or 
peritoneal cancer who 
received 
prophylactic 
parenteral 
antibiotics within 1-
2h of cytoreduction. 

58% Measurable, if we 
rephrase as 'AB 
at the same date 
as surgical 
procedure'. 

No: 4 

Yes: 1 

No: 

 Prevention of complications, but no big differences 
because we all do this. 

 Is general or standard surgical management. Is not 
relevant or specific for ovarian cancer surgery. 

 Again, as for TE prevention, it is more a criteria for all 
important/open surgery that specific to ovarian cancer. 

 

EXCLUDED 

12 Surgery Proportion of women 
with ovarian cancer 
who were treated in a 
hospital with an 
intermediate care 
facility, access to an 
intensive care unit and 
an active 
perioperative 
management 
program. 

58% Information on 
these structural 
characteristics is 
not available for 
BCR. 

No: 6 

 

No: 

 All Belgium hospitals have this. 
 A list with hospitals with intensive or medium care should 

be available in Belgium. It should be quite simple to link 
the nomenclature of the surgery to the hospital and the 
hospital to the list of available intensive or medium care 
units. 

 Is general or standard surgical management. Is not 
relevant or specified for ovarian cancer surgery 

 Indeed it is hard to evaluate, maybe by asking the centre 
to prove that they have access to the ICU and to show 
their own programme of peri-operative management? 

EXCLUDED 

13 Staging Proportion of women 
with borderline 
ovarian tumours in 
whom 

55% Measurable. 
LND can be 
performed during 
a surgical 
procedure 

No: 4 

Yes: 6 

No : 

 No big differences.  
 if you can’t measure “lymphadenectomy” from the 

surgical procedure then this QI will not be reliable 

INCLUDED 
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QI 
ID 

Chapter Quality indicator % 4-5 Measurable?  

(BCR 
assessment) 

Inclusion? 

Yes/No 

Arguments Final 
decision 

lymphadenectomy 
was performed. 

without being 
mentioned 
explicitly in the 
nomenclature 
description  QI 
will be an 
underestimation. 

 Why not, although not essential 

Yes : 

 Taking into account the risk of underestimation 
 No LND indicated in Borderline 
 This is very important to be sure that the centre is not 

overtreating their patient by lack of knowledge of the 
borderline cancer entity… I think it is easily measurable 
in the pathological report (ovarian cancer tumour type and 
do they received nodes?) 

 This QI reveals a lot about quality of care in the 
management of borderline ovarian tumours, in whom 
lymphadenectomy can be considered as an over-
treatment, harmful for the patients (heavy consequences 
related to lymphedema) 

7 Staging Proportion of women 
with an indeterminate 
adnexal mass on 
ultrasound who have 
MRI for further 
characterisation. 

54% Clinical 
information 
(result echo) not 
available for 
BCR. 

No: 5 No: 

 MRI is important! Not so much if there was an 
undetermined US upfront. 

 Is a QI for assessment of adnexal mass and not cancer 
treatment. 

 Hard to evaluate and depending of the US expertise of 
each centre. 

EXCLUDED 

19 Time-to-
treatment (on a 
patient level) 

Proportion of women 
with ovarian cancer 
who undergo 
definitive surgery or 
treatment within two 
weeks of decision to 
treat. 

54% Incidence date 
should be used 
as proxy for date 
of decision to 
treat. This proxy 
would be idem to 
QI59. 

No : 4 

Yes : 1 

? : 2 

No: 

 They may have a lot of factors (patient, hospital 
organisation, pandemia ;-)) that might influence the 
delay/organisation of the surgery. I’m not convinced that 
doing earlier a large surgery in maybe bad condition to be 
‘on time” is better than a little more delayed surgery in 
order to have all the time and the manpower to do it 
properly. 

EXCLUDED 
(to be 
combined 
with QI59 
“Median time 
between 
incidence 
date and 
start of 1st 
treatment.”) 
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QI 
ID 

Chapter Quality indicator % 4-5 Measurable?  

(BCR 
assessment) 

Inclusion? 

Yes/No 

Arguments Final 
decision 

 Incidence date is not the same as date of decision to treat. 
Better would be time between diagnosis and date of 
surgery but then 2 weeks is too short. 

 Maybe from date of initial diagnosis to start of therapy 
(surgery or neoadjuvant chemotherapy?) 

Yes: 

 QI for the organisation and the multidisciplinary approach. 

?: 

 Interesting to measure the time between MDT, Surgery 
and other treatments (chemo) but how to measure this? 
2 weeks is almost not more feasible considering the work 
load and waiting lists in all hospitals and all kind of 
surgery. 1 month is more reasonable. 

 

Table 18 – Measurability of quality indicators: 16 excluded indicators and arguments 
QI 
ID 

Chapter Quality indicator Arguments 

7 Staging Proportion of women with an indeterminate adnexal mass on 
ultrasound who have MRI for further characterisation. 

 Clinical information (result echo) not available at BCR. 

9 Staging Proportion of women with a suspicious ovarian mass undergoing 
staging laparotomy within 1 month after decision to treat or 
documented clinical or patient-related reason for delay 

 Suspicious mass (or non-malignant tumours) is not reported to BCR. 
 Date of decision to treat is not reported to BCR as patient-related reasons 

for delay; date of MDT meeting is not an acceptable alternative due to billing 
reasons 

10 Staging Proportion of staging laparotomies for an ovarian mass suspected 
to be malignant performed through a vertical incision. 

 Clinical information (vertical incision) not available at BCR. 



 

KCE Report 357 Quality indicators for the management of epithelial ovarian cancer 151 

 

QI 
ID 

Chapter Quality indicator Arguments 

17 Preoperative 
workup 

Proportion of women with advanced ovarian cancer who have 
undergone cytoreductive surgery and who received a required 
preoperative workup, which includes preoperative abdominal and 
thoracic imaging to exclude unresectable distant parenchymal 
metastases, the determination of the ratio of plasma CA 125 and 
carcinoembryonic antigen markers (CEA) levels and a biopsy to 
exclude secondary ovarian neoplasms. 

 All these information could be available but except CA125 and CEA, all parts 
of the preoperative workup are already measured in separate quality 
indicators. When biopsy is performed, the determination of the ratio of 
plasma CA 125 and carcinoembryonic antigen markers (CEA) levels is less 
relevant. 
 

26 Surgery Proportion of women with (stage III - IV) ovarian cancer who were 
treated with primary debulking surgeries 

 Following the reformulation of QI25 (Proportion of women with advanced 
stage ovarian carcinoma who receive a primary or interval debulking), QI26 
is redundant and no more relevant. 

27 Surgery Proportion of women with advanced stage ovarian cancer having 
hysterectomy, bilateral salpingo-oophorectomy and infracolic 
omentectomy when optimal debulking was considered feasible. 

 Surgical reports are not available at BCR (but could be a recommendation 
to enforce MDT report to contain information regarding the feasibility of the 
surgery) 

29 Surgery Proportion of women with advanced epithelial ovarian cancer 
(FIGO Stage 2 or higher) undergoing primary or delayed surgery 
who have no macroscopic residual disease following surgical 
resection. 

 Valid assessment of this QI requires access to the surgical report. This is 
not currently available at BCR. 

31 Operative 
reporting 

Proportion of patients who have an operative report that contains 
all minimum required elements, i.e. operative procedure, 
metastatic disease, postoperative residual tumour. 

 Clinical information (surgical report) is not available at BCR 

32 Operative 
reporting 

Proportion of women with FIGO stage IA-IC ovarian cancer in 
whom the surgery report documents the presence or absence of 
cyst rupture before or during surgery. 

 Clinical information (surgical report) is not available at BCR. 

35 Pathology 
reporting 

"Proportion of women with ovarian cancer undergoing pelvic 
clearance surgery who have a complete pathology report. 

An optimal pathology report requires at least a description of the 
following aspects in a structured way : 

 QI 35 requests patients with ovarian cancer of all stages. This QI focuses 
on pelvic clearance surgery, so only pathology protocols pertaining to 
debulking, and possibly additionally hysterectomy, ovariectomy, 
salpingectomy or adnexectomy would need to be examined. Exactly which 
surgeries should be included under the definition of “pelvic clearance” 
requires consensus from the expert panel.  
o 563 patients/year (only debulking) 
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QI 
ID 

Chapter Quality indicator Arguments 

- Macroscopic description: invasion of surrounding structures, 
including omental/parametrial involvement, tumour site and size 

- Microscopic description: histological tumour type and 
differentiation, lymph node involvement (region, total number of 
nodes resected, number of nodes involved by tumour), tumour 
grade (TNM and FIGO stage), status of resection margins, 
relevant molecular assessments (eg somatic BRCA status)" 

o 806 patients/year (debulking, hysterectomy, ovariectomy, 
salpingectomy or adnexectomy) 

 It is not feasible to perform a manual search of the pathology protocols for 
all information needed for QI 35 for more than one incidence year (2017). If 
it is desirable to proceed with this QIs for multiple incidence years, this would 
need to be based on a random selection of a small number of patients from 
each hospital. 

41 Surgery Proportion of women with ovarian cancer who were treated in a 
hospital with an intermediate care facility, access to an intensive 
care unit and an active perioperative management program. 

 Information on these structural characteristics is not available at BCR. 

43 Surgery Number of cytoreductive surgeries performed per surgeon per 
year. 

 For each surgical intervention, a specific nomenclature code can be coupled 
with additional variables. The variable SS00140 allows the billing for a main 
procedure (0), assisting with the main procedure (1), a secondary procedure 
within the main procedure (5), and assisting with the secondary procedure 
(2). The billing (SS00060) is 100% for the main procedure, 50% for the 
secondary procedure, and 10% of that for each of the assistants. The 
surgeon who did each aspect is given in SS00065A. 

 During complex surgeries, the surgeon A can perform the main procedure 
and be assisted by surgeon B while surgeon A assisted surgeon C who 
performed the second procedure. Surgeon F can perform the main and the 
secondary interventions being assisted by surgeon G for the main 
procedure and by surgeon H for the secondary procedure. 

 In practice, the lead surgeon does not necessarily bill for the procedure to 
another surgeon, self-employed, consultant, or team member. 

 While this quality indicator could be measured using this information, a pre-
analysis of the database indicates that the possible combinations are so 
high and diverse that results obtained are unlikely reliable (overestimation 
of surgical activities for some surgeons and underestimation for others) 

44 Surgery Proportion of women with ovarian cancer whose surgery was 
performed by a gynaecologic oncologist or a trained surgeon 
specifically dedicated to gynaecological cancers management. 

Description: “Surgery is performed by a certified gynaecologic 
oncologist or, in countries where certification is not organized, by 

 In Belgium, gynaecologic oncology is not a (sub)specialty. Some specialists 
followed the ESGO training but the professional title is not recognized in 
Belgium (no record in the IMA database). 

 BCR database only contains diagnostic and therapeutic procedures 
performed for cancer patients. So, it will be impossible to calculate the 
proportion of gynaecologists’ surgical activity devoted to gynaecologic 
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QI 
ID 

Chapter Quality indicator Arguments 

a trained surgeon dedicated to the management of gynaecologic 
cancer (accounting for more than 50% of his practice) or having 
completed an ESGO-accredited fellowship. Skills to successfully 
complete abdominal and pelvic surgery procedures necessary to 
achieve complete cytoreduction must be available”. 

cancer surgeries since the total of surgeries on non-gynaecological 
malignancies and benign diseases (and e.g. deliveries) is unknown in the 
context of this research project (IMA data are only available for cancer 
patients recorded in BCR database). 

45 Morbidity Proportion of women with ovarian cancer who experience 
complications within 30 days of treatment. 

 Clinical information on complications is not available for BCR. 
 Using Clavien-Dindo classification to capture comorbidities does not help to 

capture retrospectively complications (we have no information regarding the 
reason for a procedure after surgery – grade 3 – nor for prolonged stay – 
grade 4). Grade 5 (30 day post-operative and post-chemotherapy mortality) 
is already measured by a dedicated QI. 

56 Clinical trials Proportion of women with high risk or advanced ovarian cancer 
accrued to ovarian clinical trials. 

 Information not available at BCR. 

60 "Time-to-
management” 
on a centre level 

Median time between gynaecologist consultation and start of 1st 
treatment. 

 Information on consultations not available at BCR. 
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APPENDIX 3. BILLING CODES 
Appendix 3.1. Nomenclature codes for diagnostic procedures 
Appendix 3.1.1. Codes for multidisciplinary team meeting (MDT) 

Table 19 – Nomenclature codes for multidisciplinary team meeting (MDT) 
Outpatient Inpatient Dutch description French description 
350276 350280 Opvolgings-multidisciplinair oncologisch consult (opvolgings-MOC), 

geattesteerd door de geneesheer-coördinator 
Concertation oncologique multidisciplinaire de suivi (COM de suivi), attestée 
par le médecin-coordinateur 

350291 350302 Bijkomend multidisciplinair oncologisch consult (bijkomende MOC) in een 
ander ziekenhuis dan dit van het eerste MOC, op doorverwijzing, geattesteerd 
door de geneesheer-coördinator 

Concertation oncologique multidisciplinaire supplémentaire (COM 
supplémentaire) dans un hôpital autre que celui de la première COM, sur 
renvoi, attestée par le médecin-coordinateur 

350372 350383 Eerste multidisciplinair oncologisch consult (eerste MOC), geattesteerd door 
de geneesheer-coördinator 

Première consultation oncologique multidisciplinaire (première COM), 
attestée par le médecin-coordinateur 

Before 1/11/2010 Schriftelijk verslag van een multidisciplinair oncologisch 
consult met deelname van minstens drie geneesheren van verschillende 
specialismen onder leiding van een geneesheer-coördinator, met beschrijving 
van de diagnose en van het behandelingsplan 

Before 1/11/2010 Rapport écrit d'une concertation oncologique 
multidisciplinaire avec la participation d'au moins trois médecins de spécialités 
différentes sous la direction d'un médecin-coordinateur et reprenant la 
description du diagnostic et du plan de traitement 

350394 350405 Deelname aan multidisciplinair oncologisch consult Participation à la concertation oncologique multidisciplinaire 
350416 350420 ° Deelname aan het multidisciplinair oncologisch consult door een arts die 

geen deel uitmaakt van de staf van ziekenhuisgeneesheren 
° Participation à la concertation oncologique multidisciplinaire par un médecin 
qui n'est pas membre de l'équipe de médecins hospitaliers 

Before 1/11/2010 ° Deelname aan multidisciplinair oncologisch consult door 
de behandelende arts die geen deel uitmaakt van de ziekenhuisstaf 

Before 1/11/2010 ° Participation à la concertation oncologique 
multidisciplinaire par le médecin traitant qui n'est pas membre de l'équipe 
hospitalière 

350453 350464 Bijkomend honorarium bij de verstrekking 350372-350383, 350276-350280 
en 350291-350302 aanrekenbaar door de geneesheer-specialist in de 
medische oncologie, of houder van de bijzondere beroepstitel in de klinische 
hematologie of in de pediatrische hematologie en oncologie, wanneer deze 
het multidisciplinair oncologisch consult coördineert 

Supplément d'honoraires à la prestation 350372-350383, 350276-350280 et 
350291-350302, attestable par le médecin spécialiste en oncologie médicale 
ou porteur du titre professionnel particulier en hématologie clinique ou en 
hématologie et oncologie pédiatriques, lorsque celui-ci coordonne la 
consultation oncologique multidisciplinaire 

Before 1/11/2010 Bijkomend honorarium bij de verstrekking 350372-350383 
aanrekenbaar door de geneesheer-specialist in de medische oncologie, of 
houder van de bijzondere beroepstitel in de klinische hematologie of in de 
pediatrische hematologie en oncologie, wanneer deze het multidisciplinair 
oncologisch consult coördineert 

Before 1/11/2010 Supplément d'honoraires à la prestation 350372-350383, 
attestable par le médecin spécialiste en oncologie médicale ou porteur du titre 
professionnel particulier en hématologie clinique ou en hématologie et 
oncologie pédiatriques, lorsque celui-ci coordonne la consultation 
oncologique multidisciplinaire 

350475 350486 Bijkomend honorarium bij de verstrekking 350394-350405 of 350416-350420 
aanrekenbaar door de geneesheer-specialist in de medische oncologie, of 
houder van de bijzondere beroepstitel in de klinische 
hematologie of in de pediatrische hematologie en oncologie, wanneer deze 
het multidisciplinair oncologisch consult bijwoont 

Supplément d’honoraires à la prestation 350394-350405 ou 350416-350420, 
attestable par le médecin spécialiste en oncologie médicale ou porteur du titre 
professionnel particulier en hématologie clinique ou en hématologie et 
oncologie pédiatriques, lorsque celui-ci assiste à la consultation oncologique 
multidisciplinaire 
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Appendix 3.1.2. Codes for cytogenetic testing 

Table 20 – Nomenclature codes for CA125 testing 
Outpatient Inpatient Dutch description French description 
436236 436240 Doseren van CA 125 (Cumulregel 201, 319) (Diagnoseregel 46) (Maximum 1) Dosage de CA 125 (Règle de cumul 201, 319) (Règle diagnostique 46) 

(Maximum 1) 
Before 01/10/2010: Doseren van CA 125 (Cumulregel 201, 319) 
(Diagnoseregel 46) (Maximum 1) Klasse 20 

Before 01/10/2010: Dosage de CA 125 (Règle de cumul 201, 319) (Règle 
diagnostique 46) (Maximum 1) Classe 20 

Before 01/04/1997: Doseren van CA 125 (Cumulregel 201, 319) 
(Diagnoseregel 46) Klasse 20 

Before 01/04/1997: Dosage de CA 125 (Règle de cumul 201, 319) (Règle 
diagnostique 46) Classe 20 

548376 548380 Doseren van CA 125 met niet isotopen-methode (Maximum 1) (Cumulregel 
201, 319) (Diagnoseregel 46) 

Dosage de CA 125 par méthode non-isotopique (Maximum 1) (Règle de 
cumul 201, 319) (Règle diagnostique 46) 

Before 01/10/2010: Doseren van CA 125 met niet isotopen-methode 
(Maximum 1) (Cumulregel 201, 319) (Diagnoseregel 46) Klasse 20 

Before 01/10/20105 Dosage de CA 125 par méthode non-isotopique 
(Maximum 1) (Règle de cumul 201, 319) (Règle diagnostique 46) Classe 20 

Table 21 – Nomenclature codes for CEA testing 
Outpatient Inpatient Dutch description French description 
436192 436203 Doseren van C.E.A. (Maximum 1) (Cumulregel 201, 317) (Diagnoseregel 46) Dosage de C.E.A. (Maximum 1) (Règle de cumul 201, 317) (Règle 

diagnostique 46) 
Before 01/10/2010: Doseren van C.E.A. (Maximum 1) (Cumulregel 201, 317) 
(Diagnoseregel 46) Klasse 15 

Before 01/10/2010 Dosage de C.E.A. (Maximum 1) (Règle de cumul 201, 317) 
(Règle diagnostique 46) Classe 15 

Before 01/04/1997: Doseren van C.E.A. (Cumulregel 201, 317) 
(Diagnoseregel 46) Klasse 15 

Before 01/04/1997: Dosage de C.E.A. (Règle de cumul 201, 317) (Règle 
diagnostique 46) Classe 15 

548332 548343 Doseren van C.E.A. met niet isotopen-methode (Maximum 1) (Cumulregel 
201, 317) (Diagnoseregel 46) 

Dosage de C.E.A. par méthode non-isotopique (Maximum 1) (Règle de cumul 
201, 317) (Règle diagnostique 46) 

Before 01/10/2010: Doseren van C.E.A. met niet isotopen-methode 
(Maximum 1) (Cumulregel 201, 317) (Diagnoseregel 46) Klasse 15 

Before 01/10/2010: Dosage de C.E.A. par méthode non-isotopique (Maximum 
1) (Règle de cumul 201, 317) (Règle diagnostique 46) Classe 15 

Table 22 – Nomenclature codes for BRCA testing 
Outpatient Inpatient Dutch description French description 
565434 565445 Predictief genetisch onderzoek naar een familiale mutatie in het kader van 

kanker of familiaal kankersyndroom, inclusief DNA isolatie (Diagnoseregel 12) 
Examen génétique prédictif d'une mutation familiale dans le cadre de cancer 
ou d'un syndrome cancéreux familial, incluant l'extraction de l'ADN (Règle 
diagnostique 12) 

565515 565526 Complex moleculair genetisch onderzoek voor het opsporen van mutaties in 
het kader van kanker of familiaal kankersyndroom (niveau 1) (Diagnoseregel 
10, 18) 

Analyse moléculaire complexe pour la recherche de mutations dans le cadre 
de cancer ou de syndrome cancéreux familial (niveau 1) (Règle diagnostique 
10, 18) 



 

156  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

565530 565541 Complex moleculair genetisch onderzoek voor het opsporen van mutaties in 
het kader van kanker of familiaal kankersyndroom (niveau 2) (Diagnoseregel 
10, 18) 

Analyse moléculaire complexe pour la recherche de mutations dans le cadre 
de cancer ou de syndrome cancéreux familial (niveau 2) (Règle diagnostique 
10, 18) 

565552 565563 Complex moleculair genetisch onderzoek voor het opsporen van mutaties in 
het kader van kanker of familiaal kankersyndroom (niveau 3) (Diagnoseregel 
10, 18) 

Analyse moléculaire complexe pour la recherche de mutations dans le cadre 
de cancer ou de syndrome cancéreux familial (niveau 3) (Règle diagnostique 
10, 18) 

587915 587926 Opsporen van een verworven puntmutatie door middel van een moleculair 
biologische methode in de diagnostische investigatiefase van een niet-
lymfoïde en niet-myeloïde vaste tumor (Cumulregel 5) (Diagnoseregel 1, 13) 

Dépistage d’une mutation ponctuelle acquise au moyen d’une méthode de 
biologie moléculaire dans la phase d’investigation diagnostique d’une tumeur 
solide non lymphoïde et non-myéloïde. (Règle de cumul 5) (Règle 
diagnostique 1, 13) 

565154 565165 Complex moleculair cytogenetisch onderzoek (met submicroscopische, 
genoomwijde analyse) bij de diagnose van een maligne aandoening 
(Cumulregel 1) (Diagnoseregel 3, 10, 18, 19) 

Examen de cytogénétique moléculaire complexe (avec analyse sub-
microscopique, pangénomique) pour le diagnostic d'une affection maligne 
(Règle de cumul 1) (Règle diagnostique 3, 10, 18, 19) 

565390 565401 Moleculair onderzoek voor het opsporen van constitutionele aandoeningen of 
voor het bepalen van een individueel genetisch profiel met het oog op 
genetisch advies en/of voor diagnostische doeleinden, inclusief DNA isolatie 
(Diagnoseregel 10, 11, 18) 

Analyse moléculaire pour la recherche d'affections constitutionnelles ou 
établissement d'un profil génétique individuel à des fins de conseil génétique 
et/ou à des fins diagnostiques, incluant l'extraction de l'ADN (Règle 
diagnostique 10, 11, 18) 

588534 588545 Opsporen van een verworven chromosoom of genafwijking met uitzondering 
van een puntmutatie door middel van een moleculair biologische methode, in 
de diagnostiche investigatiefase van een niet-lymfoïde en niet-myeloïde vaste 
tumor ?(Cumulregel 5) (Diagnoseregel 1, 13) 

Dépistage d'anomalies chromosomiques ou géniques acquises à l’exception 
d’une mutation ponctuelle au moyen d'une méthode de biologie moléculaire, 
dans la phase d'investigation diagnostique d'une tumeur solide non-lymphoïde 
et non-myéloïde ?(Règle de cumul 5) (Règle diagnostique 1, 13) 

Before 2019/07/01 Opsporen van een verworven chromosoom of genafwijking 
door middel van een moleculair biologische methode, in de diagnostiche 
investigatiefase van een niet-lymfoïde en niet-myeloïde vaste tumor 
(Diagnoseregel 1, 8) 

Before 2019/07/01 Dépistage d'anomalies chromosomiques ou géniques 
acquises au moyen d'une méthode de biologie moléculaire, dans la phase 
d'investigation diagnostique d'une tumeur solide non-lymphoïde et non-
myéloïde (Règle diagnostique 1, 8) 

Before 2017/07/01 Opsporen van een verworven chromosoom of genafwijking 
door middel van een moleculair biologische methode, in de diagnostiche 
investigatiefase van een niet-lymfoïde en niet-myeloïde vaste tumor 
(Diagnoseregel 1, 8) 

Before 2017/07/01 Dépistage d'anomalies chromosomiques ou géniques 
acquises au moyen d'une méthode de biologie moléculaire, dans la phase 
d'investigation diagnostique d'une tumeur solide non-lymphoïde et non-
myéloïde (Règle diagnostique 1, 8) 

Before 2010/08/01 Opsporen van een verworven chromosoom of genafwijking 
door middel van een moleculair biologische methode, in de diagnostiche 
investigatiefase van een niet-lymfoïde en niet-myeloïde vaste tumor 
(Maximum 2) (Diagnoseregel 1) Klasse 30µ 

Before 2010/08/01 Dépistage d'anomalies chromosomiques ou géniques 
acquises au moyen d'une méthode de biologie moléculaire, dans la phase 
d'investigation diagnostique d'une tumeur solide non-lymphoïde et non-
myéloïde (Maximum 2) (Règle diagnostique 1) Classe 30 

Before 2009/11/1 Opsporen van een verworven chromosoom of genafwijking 
door middel van een moleculair biologische methode, in de diagnostiche 
investigatiefase van een niet-lymfoïde en niet-myeloïde vaste tumor 
(Maximum 2) (Diagnoseregel 1) Klasse 30 

Before 2009/11/1 Dépistage d'anomalies chromosomiques ou géniques 
acquises au moyen d'une méthode de biologie moléculaire, dans la phase 
d'investigation diagnostique d'une tumeur solide non-lymphoïde et non-
myéloïde (Maximum 2) (Règle diagnostique 1) Classe 30 
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Appendix 3.1.3. Codes for imaging 

Table 23 – Nomenclature codes for echography 

Outpatient Inpatient Dutch description French description 

Thorax + Abdomen + Pelvis 

459793 459804 Echografie van minstens twee verschillende anatomische regio's : 
schedelinhoud (transfontanellair), thorax, borsten, lever-galblaas, pancreas-milt, 
nieren-blaas, retroperitoneum, grote abdominale vaten, mannelijk of vrouwelijk 
bekken 

Echographie d'au moins deux régions anatomiques différentes : contenu du 
crâne (transfontanellaire), thorax, seins, foie-vésicule biliaire, pancréas-rate, 
reins-vessie, rétropéritoine, gros vaisseaux abdominaux, bassin masculin ou 
féminin 

Thorax 

460110 460121 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het aantal 
echogrammen : Van de thorax 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données, quel que soit le 
nombre d'échogrammes : Du thorax 

  Before 01/04/2003 Echografie met geschreven protocol en iconografische 
drager die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het 
aantal echogrammen : Van de thorax 

Before 01/04/2003 Echographie avec protocole écrit et support 
iconographique issu d'un traitement digital des données, quel que soit le 
nombre d'échogrammes : Du thorax 

  Before 01/11/1994 Echografie met geschreven protocol en iconografie met of 
zonder monodimensionele analyses, ongeacht het aantal echogrammen : Van 
de thorax 

Before 01/11/1994 Echographie avec protocole écrit et iconographie avec 
ou sans analyses monodimensionnelles, quel que soit le nombre 
d'échogrammes : Du thorax 

  Before 01/11/1992 Echografie met protocol en clichés op transparante film 
verkregen door middel van een ordinator met of zonder monodimensionele 
analyses, ongeacht het aantal échogrammen : Van de thorax 

Before 01/11/1992 Echographie avec protocole et clichés sur film 
transparent obtenus au moyen d'un ordinateur avec ou sans analyses 
monodimensionnelles, quel que soit le nombre d'échogrammes : Du thorax 

460412 460423 Transthoracale mono- en bidimensionele echografie (mvet respectievelijk ten 
minste 3 en 2 coupes en registratie op papier en/of magneetband) 

Echographie mono- et bidimensionnelle transthoracale (avec 
respectivement au moins 3 et 2 coupes et enregistrement sur papier et/ou 
bande magnétique) 

  Before 01/01/1992 Transthoracale mono- en bidimensionele echografie (met 
respectievelijk ten minste 3 en 2 coupes en registratie op papier en/of 
magneetband) 

Before 01/01/1992 Echographie mono- et bidimensionnelle transthoracale 
(avec respectivement au moins 3 et 2 coupes et enregistrement sur papier 
et/ou bande magnétique) 

469372 469383 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens ongeacht het aantal 
echogrammen : Van de thorax 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes : Du thorax 

Abdomen 

459712 459723 Totaal abdominaal onderzoek (lever, galblaas, milt, pancreas, nieren of 
bijnieren, retroperitoneum) waarbij minstens acht verschillende sneden 
gedokumenteerd inclusief eventueel gebruik van dopplertechnieken 

Examen abdominal total (foie, vésicule biliaire, rate, pancréas, reins ou 
surrénales, rétropéritoine) avec au minimum huit coupes différentes 
documentées, y compris l'usage éventuel de techniques doppler 

469173 469184 Totaal abdominaal onderzoek (lever, galblaas, milt, pancreas, nieren of 
bijnieren, retroperitoneum) waarbij minstens acht verschillende sneden 
gedokumenteerd 

Examen abdominal total (foie, vésicule biliaire, rate, pancréas, reins ou 
glandes surrénales, rétropéritoine) avec au moins huit coupes documentées 
différentes 
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Outpatient Inpatient Dutch description French description 

460154 460165 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het aantal 
echogrammen : Van het abdomen : Lever en/of galblaas, en/of galwegen 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données, quel que soit le 
nombre d'échogrammes : De l'abdomen : Le foie et/ou la vésicule biliaire 
et/ou les voies biliaires 

  Before 01/04/2003 Echografie met geschreven protocol en iconografische 
drager die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het 
aantal echogrammen : Van het abdomen : Lever en/of galblaas, en/of galwegen 

Before 01/04/2003 Echographie avec protocole écrit et support 
iconographique issu d'un traitement digital des données, quel que soit le 
nombre d'échogrammes : De l'abdomen : Le foie et/ou la vésicule biliaire 
et/ou les voies biliaires 

  Before 01/11/1994 Echografie met geschreven protocol en iconografie met of 
zonder monodimensionele analyses, ongeacht het aantal echogrammen : Van 
het abdomen : Lever en/of galblaas, en/of galwegen 

Before 01/11/1994 Echographie avec protocole écrit et iconographie avec 
ou sans analyses monodimensionnelles, quel que soit le nombre 
d'échogrammes : De l'abdomen : Le foie et/ou la vésicule biliaire et/ou les 
voies biliaires 

  Before 01/11/1992 Echografie met protocol en clichés op transparante film 
verkregen door middel van een ordinator met of zonder monodimensionele 
analyses, ongeacht het aantal échogrammen : Van het abdomen : Lever en/of 
galblaas, en/of galwegen 

Before 01/11/1992 Echographie avec protocole et clichés sur film 
transparent obtenus au moyen d'un ordinateur avec ou sans analyses 
monodimensionnelles, quel que soit le nombre d'échogrammes : De 
l'abdomen : Le foie et/ou la vésicule biliaire et/ou les voies biliaires 

460176 460180 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het aantal 
echogrammen : Van het abdomen : Pancreas en/of milt 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes : De l'abdomen : Le pancréas et/ou la rate 

  Before 01/04/2003 Echografie met geschreven protocol en iconografische 
drager die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het 
aantal echogrammen : Van het abdomen : Pancreas en/of milt 

Before 01/04/2003 Echographie avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes : De l'abdomen : Le pancréas et/ou la rate 

  Before 01/11/1994 Echografie met geschreven protocol en iconografie met of 
zonder monodimensionele analyses, ongeacht het aantal echogrammen : Van 
het abdomen : Pancréas en/of milt 

Before 01/11/1994 Echographie avec protocole écrit et iconographie avec 
ou sans analyses monodimensionnelles, quel que soit le nombre 
d'échogrammes : De l'abdomen : Le pancréas et/ou la rate 

  Before 01/11/1992 Echografie met protocol en clichés op transparante film 
verkregen door middel van een ordinator met of zonder monodimensionele 
analyses, ongeacht het aantal échogrammen : Van het abdomen : Pancréas 
en/of milt 

Before 01/11/1992 Echographie avec protocole et clichés sur film 
transparent obtenus au moyen d'un ordinateur avec ou sans analyses 
monodimensionnelles, quel que soit le nombre d'échogrammes : De 
l'abdomen : Le pancréas et/ou la rate 

460191 460202 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het aantal 
echogrammen : Van het abdomen : Nieren en/of bijnieren, en/of 
retroperitoneum, en/of bloedvaten 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données, quel que soit le 
nombre d'échogrammes : De l'abdomen : Les reins et/ou les glandes 
surrénales et/ou le rétropéritoine et/ou les vaisseaux sanguins 

  Before 01/04/2003 Echografie met geschreven protocol en iconografische 
drager die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het 
aantal echogrammen : Van het abdomen : Nieren en/of bijnieren, en/of 
retroperitoneum, en/of bloedvaten 

Before 01/04/2003 Echographie avec protocole écrit et support 
iconographique issu d'un traitement digital des données, quel que soit le 
nombre d'échogrammes : De l'abdomen : Les reins et/ou les glandes 
surrénales et/ou le rétropéritoine et/ou les vaisseaux sanguins 

  Before 01/11/1994 Echografie met geschreven protocol en iconografie met of 
zonder monodimensionele analyses, ongeacht het aantal echogrammen : Van 
het abdomen : Nieren en/of bijnieren, en/of retroperitoneum, en/of bloedvaten 

Before 01/11/1994 Echographie avec protocole écrit et iconographie avec 
ou sans analyses monodimensionnelles, quel que soit le nombre 
d'échogrammes : De l'abdomen : Les reins et/ou les glandes surrénales 
et/ou le rétropéritoine et/ou les vaisseaux sanguins 
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Outpatient Inpatient Dutch description French description 

  Before 01/11/1992 Echografie met protocol en clichés op transparante film 
verkregen door middel van een ordinator met of zonder monodimensionele 
analyses, ongeacht het aantal échogrammen : Van het abdomen : Nieren en/of 
bijnieren, en/of retroperitoneum, en/of bloedvaten. 

Before 01/11/1992 Echographie avec protocole et clichés sur film 
transparent obtenus au moyen d'un ordinateur avec ou sans analyses 
monodimensionnelles, quel que soit le nombre d'échogrammes : De 
l'abdomen : Les reins et/ou les glandes surrénales et/ou le rétropéritoine 
et/ou les vaisseaux sanguins. 

469416 469420 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens ongeacht het aantal 
echogrammen - Van het abdomen : Lever en/of galblaas en/of galwegen 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes - De l'abdomen : Le foie et/ou la vésicule biliaire 
et/ou les voies biliaires 

469431 469442 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens ongeacht het aantal 
echogrammen - Van het abdomen : Pancreas en/of milt 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes - De l'abdomen : Le pancréas et/ou la rate 

469453 469464 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens ongeacht het aantal 
echogrammen - Van het abdomen : Nieren en/of bijnieren en/of retroperitoneum 
en/of bloedvaten 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes - De l'abdomen : Les reins et/ou les glandes 
surrénales et/ou le rétropéritoine et/ou les vaisseaux  

460213 460224 Totaal onderzoek waarbij meerdere bovenvermelde abdominale streken 
onderzocht worden en minstens acht verschillende sneden gedokumenteerd 
worden, uitgevoerd door een geneesheer-specialist voor röntgendiagnose 

Examen global où plusieurs régions abdominales précitées sont examinées 
et où au moins huit coupes différentes sont documentées, pratiqué par un 
médecin spécialiste en radiodiagnostic 

  Before 1/11/1992 Totaal onderzoek waarbij onderzoek waarbij alle 
bovenvermelde abdominale streken onderzocht worden en minstens acht 
verschillende sneden gedokumenteerd worden. 

Before 1/11/1992 Examen global où toutes les régions abdominales sont 
examinées et où au moins huit coupes différentes sont documentées. 

Pelvis 

460250 460261 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het aantal 
echogrammen : Van het vrouwelijk bekken 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digitale des données quel que soit le 
nombre d'échogrammes : Du bassin féminin 

  Before 01/04/2003 Echografie met geschreven protocol en iconografische 
drager die ontstaat na digitale beeldverwerking van de gegevens, ongeacht het 
aantal echogrammen : Van het vrouwelijk bekken 

Before 01/04/2003 Echographie avec protocole écrit et support 
iconographique issu d'un traitement digitale des données quel que soit le 
nombre d'échogrammes : Du bassin féminin 

  Before 01/11/1994 Echografie met geschreven protocol en iconographie met of 
zonder monodimensionele analyses, ongeacht het aantal echogrammen : Van 
het vrouwelijk bekken 

Before 01/11/1994 Echographie avec protocole écrit et iconographie avec 
ou sans analyses monodimensionnelles, quel que soit le nombre 
d'échogrammes : Du bassin féminin 

  Before 01/11/1992 Echografie met protocol en clichés op transparante film 
verkregen door middel van een ordinator met of zonder monodimensionele 
analyses, ongeacht het aantal échogrammen : Van het vrouwelijk bekken. 

Before 01/11/1992 Echographie avec protocole et clichés sur film 
transparent obtenus au moyen d'un ordinateur avec ou sans analyses 
monodimensionnelles, quel que soit le nombre d'échogrammes : Du bassin 
féminin. 

460611 460622 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens ongeacht het aantal 
echogrammen : Bidimensionele complete urinaire echografie, niet cumuleerbaar 
met de verstrekkingen nrs. 460191 - 460202, 460235 - 460246, 460250 - 460261 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes : Echographie bidimensionnelle urinaire complète, 
nom cumulable avec les prestations n°s 460191 - 460202, 460235 - 460246, 
460250 - 460261 
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  Before 01/04/2003 Bidimensionele echografie met geschreven protocol en 
iconografische drager die ontstaat na digitale beeldverwerking van de gegevens 
ongeacht het aantal echogrammen : Bidimensionele complete urinaire 
echografie, niet cumuleerbaar met de verstrekkingen nrs. 460191 - 460202, 
460235 - 460246, 460250 - 460261 

Before 01/04/2003 Echographie bidimensionnelle avec protocole écrit et 
support iconographique issu d'un traitement digital des données quel que 
soit le nombre d'échogrammes : Echographie bidimensionnelle urinaire 
complète, nom cumulable avec les prestations n°s 460191 - 460202, 460235 
- 460246, 460250 - 460261 

  Before 01/11/1994 Echografie met geschreven protocol en iconografie met of 
zonder monodimensionele analyses ongeacht het aantal echogrammen : 
Bidimensionele complete urinaire echografie, niet cumuleerbaar met de 
verstrekkingen nrs. 460191-460202, 460235-460246, 460250-460261 

Before 01/11/1994 Echographie avec protocole écrit et iconographie avec 
ou sans analyses monodimensionnelles, quel que soit le nombre 
d'échogrammes : Echographie bidimensionnelle urinaire complète, non 
cumulable avec les prestations nr 460191-460202, 460235-460246, 
460250-460261 

469291 469302 Echografie van het kleine bekken, ongeacht de toegangsweg, ongeacht de 
sonde, met of zonder kleurenduplexonderzoek van de pelvische bloedvaten, 
voorbehouden voor de gynaecologen 

Echographie du petit bassin, quelle que soit la voie d'accès, quelle que soit 
la sonde, avec ou sans examen duplex couleur des vaisseaux sanguins 
pelviens, réservée aux gynécologues 

469490 469501 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens ongeacht het aantal 
echogrammen : Van het vrouwelijk bekken 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes : Du bassin féminin 

469556 469560 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens ongeacht het aantal 
echogrammen : Complete urinaire echografie 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes : Echographie urinaire complète 

Transvaginale (include in pelvis) 

460832 460843 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens ongeacht het aantal 
echogrammen : Transvaginale echografie 

Echographie bidimensionnelle avec protocole écrit et support 
iconographique issu d'un traitement digital des données quel que soit le 
nombre d'échogrammes : Echographie transvaginale 

  Before 01/04/2003 Bidimensionele transvaginale echografie met protocol en 
documenten 

Before 01/04/2003 Echographie bidimensionnelle transvaginale avec 
protocole et documents 

469593 469604 Bidimensionele echografie met geschreven protocol en iconografische drager 
die ontstaat na digitale beeldverwerking van de gegevens ongeacht het aantal 
echogrammen : Transvaginale echografie 

Echographie en dehors de la surveillance de la grossesse : Echographie 
bidimensionnelle avec protocole écrit et support iconographique issu d'un 
traitement digital des données quel que soit le nombre d'échogrammes : 
Echographie transvaginal 

469895 469906 Bidimensionele echografische zwangerschapsevaluatie met protocol en 
documenten, maximum één keer per kwartaal 

Evaluation échographique bidimensionnelle de la grossesse avec protocole 
et documents, maximum une fois par trimestre 

460515 460526 Bidimensionele echografische zwangerschapsevaluatie met protocol en 
documenten, maximum één keer per kwartaal 

Evaluation échographique bidimensionnelle de la grossesse avec protocole 
et documents, maximum une fois par trimestre 

  Before 1/04/2003 Bidimensionele echografische zwangerschapsevaluatie met 
protocol en documenten, maximum één keer per kwartaal. 

Before 1/04/2003 Evaluation échographique bidimensionnelle de la 
grossesse avec protocole et documents, maximum une fois par trimestre. 

  Before 1/01/1992 Bidimensionele echografische zwangerschapsevaluatie met 
protocol en documenten, maximum één keer per kwartaal. 

Before 1/01/1992 Evaluation échographique bidimensionnelle de la 
grossesse avec protocole et documents, maximum une fois par trimestre. 
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Table 24 – Nomenclature codes for X-ray 
Outpatient Inpatient Dutch description French description 

Pelvis 

455276 455280 Radiografie van het bekken, minimum één cliché bekken voorzijde in zijn 
geheel 

Radiographie du bassin, au minimum un cliché du bassin de face dans son 
ensemble 

  Before 01/01/1999 Radiografie van het bekken, minimum één cliché 
bekken voorzijde in zijn geheel 

Before 01/01/1999 Radiographie du bassin, un cliché bassin face dans son 
ensemble au minimum 

466535 466546 Radiografie van de sacrococcygeale streek of van de sacro-iliacale 
articulatie, minimum twee clichés 

Radiographie de la région sacro-coccygienne ou de l'articulation sacro-iliaque, 
minimum 2 clichés 

  Before 1/01/1999 Radiografie van de sacrococcygeale streek en/of van de 
sacro-iliacale articulatie, minimum twee clichés 

Before 1/01/1999 Radiographie de la région sacro-coccygienne et/ou de 
l'articulation sacro-iliaque, minimum 2 clichés 

455534 455545 Radiografie van de sacrococcygeale streek of van de sacro-iliacale 
articulatie, minimum twee clichés 

Radiographie de la région sacro-coccygienne ou de l'articulation sacro-iliaque, 
minimum 2 clichés 

  Before 1/01/1999 Radiografie van de sacrococcygeale streek en/of van de 
sacro-iliacale articulatie, minimum twee clichés 

Before 1/01/1999 Radiographie de la région sacro-coccygienne et/ou de 
l'articulation sacro-iliaque, minimum 2 clichés 

Abdomen 

451010 451021 Radiografie van het abdomen en/of van de galblaasstreek voor rechtstreeks 
onderzoek zonder manipulatie noch contrastmiddelen, ongeacht het aantal 
clichés (mag niet worden gecumuleerd met de verstrekkingen nrs. 450015 - 
450026, 450516 - 450520, 451312 - 451323, 451356 - 451360, 451393 - 
451404, 451430 - 451441, 451474 - 451485, 451511 - 451522, 451710 - 
451721, 451754 - 451765, 451813 - 451824, 451894 - 451905 en 455276 - 
455280 dezelfde dag verricht) 

Radiographie de l'abdomen et/ou de la région vésiculaire pour examen direct, 
sans manipulation ni moyens de contraste, quel que soit le nombre de clichés 
(non cumulable avec les prestations n°s 450015 - 450026, 450516 - 
450520,451312 - 451323, 451356 - 451360, 451393 - 451404, 451430 - 451441, 
451474 - 451485, 451511 - 451522, 451710 - 451721, 451754 - 451765, 451813 
- 451824, 451894 - 451905 et 455276 - 455280 effectuées le même jour) 

  Before 01/03/2002 Radiografie van het abdomen en/of van de 
galblaasstreek voor rechtstreeks onderzoek zonder manipulatie noch 
contrastmiddelen, ongeacht het aantal clichés (mag niet worden 
gecumuleerd met de verstrekkingen nrs. 450015-450026, 450516-450520 
en 455276-455280 dezelfde dag verricht) 

Before 01/03/2002 Radiographie de l'abdomen et/ou de la région vésiculaire pour 
examen direct, sans manipulation ni moyens de contraste, quel que soit le nombre 
de clichés (non cumulable avec les prestations n°s 450015-450026, 450516-
450520 et 455276-455280 effectuées le même jour) 

  Before 01/06/2001 Radiografie van het abdomen en/of van de 
galblaasstreek voor rechtstreeks onderzoek zonder manipulatie noch 
contrastmiddelen, ongeacht het aantal clichés (mag niet worden 
gecumuleerd met de verstrekkingen nrs. 450015-450026, 450516-450520, 
451533-451544 en 455276-455280 dezelfde dag verricht) 

Before 01/06/2001 Radiographie de l'abdomen et/ou de la région vésiculaire pour 
examen direct, sans manipulation ni moyens de contraste, quel que soit le nombre 
de clichés (non cumulable avec les prestations n°s 450015-450026, 450516-
450520, 451533-451544 et 455276-455280 effectuées le même jour) 

  Before 01/01/1999 Radiografie van het abdomen en/of van de 
galblaasstreek voor rechtstreeks onderzoek zonder manipulatie noch 
contrastmiddelen, ongeacht het aantal clichés (mag niet worden 
gecumuleerd met de verstrekkingen nrs. 450015-450026, 450516-450520 
en 455276-455280 dezelfde dag verricht) 

Before 01/01/1999 Radiographie de l'abdomen et/ou de la région vésiculaire pour 
examen direct, sans manipulation ni moyens de contraste, quel que soit le nombre 
de clichés (non cumulable avec les prestations n°s 450015-450026, 450516-
450520 et 455276-455280 effectuées le même jour) 

  Before 01/11/1992 Radiografie van het abdomen en/of van de 
galblaasstreek voor rechtstreeks onderzoek zonder manipulatie noch 

Before 01/11/1992 Radiographie de l'abdomen et/ou de la région vésiculaire pour 
examen direct, sans manipulation ni moyens de contraste (non cumulable avec 
les prestations n°s 450015 - 450026, 450516 - 450520 et 455276 - 455280) 
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Outpatient Inpatient Dutch description French description 
contrastmiddelen (mag niet worden gecumuleerd met de verstrekkingen nrs. 
450015 - 450026, 450516 - 450520 en 455276 - 455280) 

Abdomen + Pelvis 

450015 450026 Radiografie van het abdomen en/of van de bekkenstreek voor rechtstreeks 
onderzoek zonder manipulatie noch contrastmiddelen, ongeacht het aantal 
clichés (mag niet worden gecumuleerd met de verstrekkingen nrs. 450516 - 
450520, 451010 - 451021, 455276 - 455280 dezelfde dag verricht) 

Radiographie de l'abdomen et/ou de la région pelvienne pour examen direct sans 
manipulation ni moyen de contraste, quel que soit le nombre de clichés (non 
cumulable avec les prestations n°s 450516 - 450520, 451010 - 451021, 455276 - 
445280, effectuées le même jour) 

  Before 01/06/2001 Radiografie van het abdomen en/of van de bekkenstreek 
voor rechtstreeks onderzoek zonder manipulatie noch contrastmiddelen, 
ongeacht het aantal clichés (mag niet worden gecumuleerd met de 
verstrekkingen nrs. 450516-450520,451010-451021, 451533-451544, 
455276-455280, dezelfde dag verricht...) 

Before 01/06/2001 Radiographie de l'abdomen et/ou de la région pelvienne pour 
examen direct sans manipulation ni moyen de contraste, quel que soit le nombre 
de clichés (non cumulable avec les prestations n°s 450516-450520, 451010-
451021, 451533-451544, 455276-455280, effectuées le même jour...) 

  Before 01/01/1999 Radiografie van het abdomen en/of van de bekkenstreek 
voor rechtstreeks onderzoek zonder manipulatie noch contrastmiddelen, 
ongeacht het aantal clichés (mag niet worden gecumuleerd met de 
verstrekkingen nrs. 450516-450520,451010-451021, 455276-455280, 
dezelfde dag verricht...) 

Before 01/01/1999 Radiographie de l'abdomen et/ou de la région pelvienne pour 
examen direct sans manipulation ni moyen de contraste, quel que soit le nombre 
de clichés (non cumulable avec les prestations n°s 450516-450520, 451010-
451021, 455276-455280, effectuées le même jour...) 

  Before 01/11/1992 Radiografie van het abdomen en/of van de bekkenstreek 
voor rechtstreeks onderzoek zonder manipulatie noch contrastmiddelen 
(mag niet worden gecumuleerd met de verstrekkingen nrs. 450516 - 
450520, 451010 - 451021, 451032 - 451043 en 455276 - 455280 

Before 01/11/1992 Radiographie de l'abdomen et/ou de la région pelvienne pour 
examen direct sans manipulation ni moyen de contraste (non cumulable avec les 
prestations n°s 450516 - 450520, 451010 - 451021, 451032 - 451043 et 455276 
- 455280 

450516 450520 Radiografie van het abdomen en/of de blaasstreek voor rechtstreeks 
onderzoek zonder manipulatie noch contrastmiddelen, ongeacht het aantal 
clichés (mag niet worden gecumuleerd met de verstrekkingen nrs 450015-
450026,451010-451021 en 455276-455280, dezelfde dag verricht) 

Radiographie de l'abdomen et/ou de la région vésicale pour examen direct sans 
manipulation ni moyen de contraste, quel que soit le nombre de clichés (non 
cumulable avec les prestations n°s 450015-450026, 451010-451021 et 455276-
455280 effectuées le même jour) 

  Before 01/06/2001 Radiografie van het abdomen en/of de blaasstreek voor 
rechtstreeks onderzoek zonder manipulatie noch contrastmiddelen, 
ongeacht het aantal clichés (mag niet worden gecumuleerd met de 
verstrekkingen nrs 450015-450026, 451010-451021, 451533-451544 en 
455276-455280, dezelfde dag verricht) 

Before 01/06/2001 Radiographie de l'abdomen et/ou de la région vésicale pour 
examen direct sans manipulation ni moyens de contraste, quel que soit le nombre 
de clichés (non cumulable avec les prestations n°s 450015-450026, 451010-
451021, 451533-451544 et 455276-455280, effectuées le même jour) 

  Before 01/11/1994 Radiografie van het abdomen en/of de blaasstreek voor 
rechtstreeks onderzoek zonder manipulatie noch contrastmiddelen, 
ongeacht het aantal clichés (mag niet worden gecumuleerd met de 
verstrekkingen nrs 450015-450026, 451010-451021, 451872-451883, 
455276-455280 en 451533-451544, dezelfde dag verricht) 

Before 0/11/1994 Radiographie de l'abdomen et/ou de la région vésicale pour 
examen direct sans manipulation ni moyens de contraste, quel que soit le nombre 
de clichés (non cumulable avec les prestations n°s 450015-450026, 451010-
451021, 451872-451883, 455276-455280 et 451533-451544, effectuées le même 
jour) 

  Before 01/11/1992 Radiografie van het abdomen en/of de blaasstreek voor 
rechtstreeks onderzoek zonder manipulatie noch contrastmiddelen (mag 
niet worden gecumuleerd met de verstrekkingen nrs. 450015 - 450026, 
451010 - 451021, 451032 - 451043 en 455276 - 455280) 

Before 01/11/1992 Radiographie de l'abdomen et/ou de la région vésicale pour 
examen direct sans manipulation ni moyens de contraste (non cumulable avec 
les prestations n°s 450015 - 450026, 451010 - 451021, 451032 - 451043 et 
455276 - 455280) 

461510 461521 Radiografie van het abdomen en/of van de blaasstreek voor rechtstreeks 
onderzoek zonder manipulatie noch contrastmiddelen ongeacht het aantal 

Radiographie de l'abdomen et/ou de la région vésicale pour examen direct sans 
manipulation ni moyens de contraste quel que soit le nombre de clichés (non 
cumulable avec la prestation 466270-466281 effectuée le même jour) 
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Outpatient Inpatient Dutch description French description 
clichés (mag niet worden gecumuleerd met de verstrekking nr. 466270 - 
466281 dezelfde dag verricht) 

466476 466480 Radiografie van de lumbale wervelkolom, inclusief eventueel de sacro-
iliacale articulatie, minimum 3 clichés 

Radiographie de la colonne lombaire, y compris éventuellement l'articulation 
sacro-iliaque, minimum 3 clichés 

455475 455486 Radiografie van de lumbale wervelkolom, inclusief eventueel de sacro-
iliacale articulatie, minimum drie clichés 

Radiographie de la colonne lombaire, y compris éventuellement l'articulation 
sacro-iliaque, minimum 3 clichés 

  Before 1/01/1999 Radiografie van de lumbosacrale wervelkolom, inclusief 
eventueel de sacro-iliacale articulatie, ongeacht het aantal clichés 

Before 1/01/1999 Radiographie de la colonne lombo-sacrée, y compris 
éventuellement l'articulation sacro-iliaque, quel que soit le nombre de clichés 

  Before 1/11/1992 Radiografie van de lumbosacrale wervelkolom, inclusief 
eventueel de sacro-iliacale articulatie, minimum twee clichés 

Before 1/11/1992 Radiographie de la colonne lombo-sacrée, y compris 
éventuellement l'articulation sacro-iliaque, minimum 2 clichés 

Thorax 

452690 452701 Radiografie van de thorax en de inhoud ervan, één cliché Radiographie du thorax et de son contenu, un cliché 

452712 452723 Radiografie van de thorax en de inhoud ervan, minimum twee clichés Radiographie du thorax et de son contenu, minimum 2 clichés 

463691 463702 Radiografie van de thorax en de inhoud ervan, één cliché Radiographie du thorax et de son contenu, un cliché 

463713 463724 Radiografie van de thorax en de inhoud ervan, minimum 2 clichés Radiographie du thorax et de son contenu, minimum 2 clichés 

455335 455346 Radiografie van het ribrooster,minimum twee clichés Radiographie du gril costal,minimum 2 clichés 

  Before 1/01/1999: Radiografie van het ribrooster (ribben en/of sternum) 
twee of meer clichés 

Before 01/01/1999 Radiographie du gril costal (côtes et/ou sternum), 2 ou 
plusieurs clichés 

Hysterography 

450074 450085 Hysterosalpingografie (hysterografie), inclusief het abdomen zonder 
contrastmiddel en de eventuele laattijdige controleclichés met radioscopisch 
onderzoek met beeldversterker en televisie in gesloten keten 

Hystérosalpingographie (hystérographie), y compris l'abdomen à blanc et les 
clichés de contrôle tardifs éventuels avec examen radioscopique avec 
amplificateur de brillance et chaîne de télévision 

461075 461086 Hysterosalpingografie (hysterografie), inclusief het abdomen zonder 
contrastmiddel en de eventuele laattijdige controleclichés met radioscopisch 
onderzoek met beeldversterker en televisie in gesloten keten 

Hystérosalpingographie (hystérographie), y compris l'abdomen à blanc et les 
clichés de contrôle tardifs éventuels avec examen radioscopique avec 
amplificateur de brillance et chaîne de télévision 
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Table 25 – Nomenclature codes for MRI 
Outpatient Inpatient Dutch description French description 

Neck to Pelvis 

459410 459421 
NMR-onderzoek van de hals of van de thorax of van het abdomen of van het 
bekken, minstens drie sequenties, met of zonder contrast, met registratie op 
optische of elektromagnetische drager 

Examen d'IRM du cou ou du thorax ou de l'abdomen ou du bassin, minimum 
3 séquences, avec ou sans contraste, avec enregistrement sur support soit 
optique, soit électromagnétique 

Head 

459395 459406 

NMR-onderzoek van het hoofd (schedel, hersenen, rotsbeen, hypofyse, 
sinussen,orbita(e) of kaakgewrichten), minstens drie sequenties, met of 
zonder contrast, met registratie op optische of elektromagnetische drager 

Examen d'IRM de la tête (crâne, encéphale, rocher, hypophyse, sinus, 
orbite(s) ou articulations de la mâchoire), minimum 3 séquences avec ou 
sans contraste, avec enregistrement soit sur support optique, soit 
électromagnétique 

Table 26 – Nomenclature codes for PET (CT) 
Outpatient Inpatient Dutch description French description 

PET 

442971 442982 Positronentomografisch onderzoek door coïncidentiedetectie met protocol en 
documenten, voor het geheel van het onderzoek, voor oncologische indicaties 

Tomographie à émission de positons par détection en coïncidence avec 
protocole et documents, pour l'ensemble de l'examen, pour des indications 
oncologiques 

Before 1/01/2016 Positronentomografisch onderzoek door 
coïncidentiedetectie met protocol en documenten, voor het geheel van het 
onderzoek 

Before 1/01/2016 Tomographie à positrons par détection en coïncidence avec 
protocole et documents, pour l'ensemble de l'examen 

Before 1/07/1999 Positronentomografisch onderzoek met protocol en 
documenten, voor het geheel van het onderzoek. 

Before 1/07/1999 Tomographie à positons avec protocole et documents, pour 
l'ensemble de l'examen. 

442595  442606  Before 1/01/2016: Functionele scintigrafische test die twee opeenvolgende 
tomografische onderzoeken omvat, met verwerking op computer, die ten 
minste twee niet-parallelle reconstructievlakken omvat, met protocol en 
iconografische documenten, niet cumuleerbaar met de verstrekkingen 442411 
- 442422, 442455 - 442466, 442610 - 442621 en 442632 - 442643 voor het 
onderzoek van een zelfde functie dat met een zelfde gemerkt produkt wordt 
verricht 
  
(Note: this code was changed on 1/01/2016: Functioneel scintigrafisch 
onderzoek van het hart dat twee opeenvolgende tomografische onderzoeken 
omvat, met verwerking op computer, die ten minste twee niet-parallelle 
reconstructievlakken omvat, met protocol en iconografische documenten; 
from then on it was not longer included in the analyses) 

Before 1/01/2016 Test scintigraphique fonctionnel comportant deux examens 
tomographiques successifs avec traitement par ordinateur comprenant au 
moins deux plans non parallèles de reconstruction, avec protocole et 
documents iconographiques, non cumulable avec les prestations 442411 - 
442422, 442455 - 442466, 442610 - 442621 et 442632 - 442643 pour 
l'examen d'une même fonction effectué au moyen d'un même produit marqué 
 
 
(Note: this code was changed on 1/01/2016: Examen scintigraphique 
fonctionnel du cœur comportant deux examens tomographiques successifs 
avec traitement par ordinateur comprenant au moins deux plans non 
parallèles de reconstruction, avec protocole et documents iconographiques ; 
from then on it was not longer included in the analyses) 
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442750 
 
  

442761 Positronentomografisch onderzoek door coïncidentiedetectie, met protocol en 
documenten, voor andere indicaties dan deze vermeld bij de verstrekkingen 
442971-442982, 442676-442680, 442691-442702, 442713-442724 of 
442735-442746 

Examen tomographique à émission de positons par détection en coïncidence, 
avec protocole et documents, pour d’autres indications que celles 
mentionnées aux prestations 442971-442982, 442676-442680, 442691-
442702, 442713-442724 ou 442735-442746 

PET-CT 

459896 459900 Computergestuurde tomografie met registreren en clichés, met of zonder 
contrastmiddel, tegelijkertijd uitgevoerd bij een PET onderzoek dat tenminste 
een opname van de halsregio tot en met het abdomen omvat, voor 
diagnostische doeleinden 

Tomographie commandée par ordinateur, avec ou sans moyen de contraste, 
avec enregistrement et clichés, effectuée simultanément avec un examen 
PET qui comprend au moins un cliché de la région du cou jusqu'à l'abdomen, 
à des fins diagnostiques 

459911 459922 Computergestuurde tomografie met registreren en clichés, met of zonder 
contrastmiddel, tegelijkertijd uitgevoerd bij een PET onderzoek dat tenminste 
een opname van de thorax omvat, voor diagnostische doeleinden 

Computergestuurde tomografie met registreren en clichés, met of zonder 
contrastmiddel, tegelijkertijd uitgevoerd bij een PET onderzoek dat tenminste 
een opname van de thorax omvat, voor diagnostische doeleinden 

Table 27 – Nomenclature codes for CT 
Outpatient Inpatient Dutch description French description 

(Neck+) Thorax 

459594 459605 Computergestuurde tomografie van de hals en de thorax, met of zonder 
contrastmiddel, met registreren en clichés, minimum 30 coupes voor het hele 
onderzoek 

Tomographie commandée par ordinateur du cou et du thorax, avec/ ou sans 
moyen de contraste, avec enregistrement et clichés, 30 coupes au minimum, 
pour l'ensemble de l'examen 

459550 459561 Computergestuurde tomografie van de thorax met of zonder contrastmiddel, 
met registreren en clichés, minimum 15 coupes, voor het hele onderzoek 

Tomographie commandée par ordinateur, du thorax avec/ou sans moyen de 
contraste, avec enregistrement et clichés, 15 coupes au minimum, pour 
l'ensemble de l'examen 

Abdomen 

458452* 458463* Toeslag bij een computergestuurde tomografie van het abdomen bij middel 
van een multidetectorCT met minimum 4 detectoren, na CO2-insufflatie, met 
virtueel dubbelcontrastbeeld in minstens twee verschillende houdingen en 
endo 3D-beelden van minstens drie verschillende segmenten van het colon 

Supplément à une tomographie commandée par ordinateur de l'abdomen au 
moyen d'un multidétecteur CT avec minimum 4 détecteurs, après insufflation 
CO2, avec image en double contraste virtuelle dans minimum deux positions 
différentes et images endo 3D de minimum trois segments différents du colon 

459572 459583 Computergestuurde tomografie van het abdomen, met of zonder 
contrastmiddel, met registreren en clichés, minimum 15 coupes, voor het hele 
onderzoek 

Tomographie commandée par ordinateur, de l'abdomen, avec/ou sans moyen 
de contraste, avec enregistrement et clichés, 15 coupes au minimum, pour 
l'ensemble de l'examen 

(Neck +) Thorax + Abdomen 

459351 459362 Computergestuurde tomografie van het bekken en/of de wervelzuil, schedel, 
thorax, met of zonder contrastmiddel, met beeldfusie, bij SPECT-CT 
onderzoek, uitgevoerd op een SPECT-CT toestel 

Tomographie commandée par ordinateur du bassin et/ou de la colonne 
vertébrale, du crâne ou du thorax, avec ou sans moyen de contraste, avec 
fusion d’images, lors d’un examen SPECT-CT, réalisé au moyen d’un appareil 
SPECT-CT 

459616 459620 Computergestuurde tomografie van de thorax en het abdomen, met of zonder 
contrastmiddel, met registreren en clichés, minimum 30 coupes voor het hele 
onderzoek 

Computergestuurde tomografie van de thorax en het abdomen, met of zonder 
contrastmiddel, met registreren en clichés, minimum 30 coupes voor het hele 
onderzoek 



 

166  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

459631 459642 Computergestuurde tomografie van de hals, de thorax en het abdomen, met 
of zonder contrastmiddel, met registreren en clichés, minimum 30 coupes voor 
het hele onderzoek 

Tomographie commandée par ordinateur du cou, du thorax et de l'abdomen, 
avec/ou sans moyen de contraste, avec enregistrement et clichés, 30 coupes 
au minimum, pour l'ensemble de l'examen 

458533 458544 Verstrekkingen waarvoor de bekwaming van specialist voor röntgendiagnose 
(R) vereist is - Computergestuurde tomografieën : Computergestuurde 
tomografie van de hals ( weke delen ) of van de thorax of van het abdomen, 
met en/of zonder contrastmiddel, met registreren en clichés, minimum 15 
coupes, voor het hele onderzoek - K.B. van 22 oktober 1992 - 
Pseudonomenclatuurcode ingeval de verstrekkingen verricht worden bij 
kinderen jonger dan 5 jaar, de betrekkelijke waarden (458824) worden 
verhoogd met 25% 

Prestations qui requièrent la qualification de médecin spécialiste en 
radiodiagnostic (R) - Tomographies par ordinateur : Tomographie 
commandée par ordinateur, du cou ( parties molles ) ou du thorax, ou de 
l'abdomen,avec et/ou sans moyen de contraste, avec enregistrement et 
clichés, 15 coupes au minimum, pour l'ensemble de l'examen - A.R. du 22 
octobre 1992 - Code pseudonomenclature lorsque les prestations sont 
effectuées chez des enfants de moins de 5 ans, les valeurs relatives (458813) 
sont augmentées de 25% 

* Deze verstrekking is enkel uit te voeren bij patiënten na niet conclusieve colonoscopie of met medische contra-indicatie voor colonoscopie. Slechts 1 pt heeft geen 
gewone code CT abdomen of andere scan. 
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Appendix 3.1.4. Codes for cyto-histological diagnosis 

Table 28 – Nomenclature codes for cyto-histological diagnosis 
Outpatient Inpatient Dutch description French description 

Histological examination 

588254 588265 Honorarium voor het pathologisch-anatomisch onderzoek door inclusie en 
coupe, van zoveel prelevementen als nodig, ongeacht het aantal coupes en 
ongeacht het aantal onderzochte organen, en met inbegrip van het eventueel 
macroscopisch onderzoek, voor volgende prelevementen : Biopten van 
volgende diepe organen : - lever, - nier, - nierbekken, - bijnier, - prostaat, - 
borst, - lymfeklier, - beenmerg, - bot, - schildklier, - speekselklier, - pleura, - 
long, - testikel, - peritoneum, - retroperitoneum, - mediastinum, - hersenen 

Honoraires pour l'examen anatomo-pathologique par inclusion et coupe, 
d'autant de prélèvements que nécessaire, quel que soit le nombre de coupes 
et quel que soit le nombre d'organes examinés, et y compris l'examen 
macroscopique éventuel, pour les prélèvements suivants : Biopsies des 
organes profonds suivants : - foie, - rein, - bassinet, - surrénale, - prostate, - 
sein, - ganglion lymphatique, - moelle osseuse, - os, - glande thyroïde, - 
glande salivaire, - plèvre, - poumon, - testicule, - péritoine, - rétropéritoine, - 
médiastin, - cerveau 

588276 588280 Honorarium voor het pathologisch-anatomisch onderzoek, door inclusie en 
coupe, van zoveel prelevementen als nodig, ongeacht het aantal coupes en 
ongeacht het aantal onderzochte organen, en met inbegrip van het eventueel 
macroscopisch onderzoek voor volgende operatiestukken : - 
lymfeklierexerese, - eenzijdige lymfeklier okselevidement, - eenzijdige 
lymfeklier liesevidement, - heelkundige longbiopsie, - totale of partiële 
thymectomie, - resectie van subaponeurotische tumoren, - partiële 
pancreatectomie, - partiële hepatectomie, - cholecystectomie, - splenectomie, 
- mesenteriale tumorectomie, - retroperitoneale tumorectomie, - oogbol 
resectie, - speekselklierresectie (met uitzondering van de accessoire 
speekselklieren), - partiële of totale glossectomie, - thyroidectomie, - 
parathyroidectomie, - pharyngectomie, - incisionele borstbiopsie, - 
borsttumorectomie, - partiële cystectomie (met uitzondering van de 
endoscopische blaasresectie), - heelkundige of endoscopische 
prostaatadenomectomie, - epididymectomie, - orchidectomie, - partiële penis 
amputatie, - diepe hals tumorectomie, - partiële nefrectomie, - uni- of bilaterale 
adnexectomie, - ovariectomie, - totale salpingectomie, - partiële vulvectomie, 
- baarmoederhals conisatie of -resectie, - bijnier resectie, - zenuwbiopsie, - 
spierbiopsie, - hersen-, ruggemerg- of hypofyse- tumor resectie, - bottumor 
resectie, - tonsillectomie (> 18 jaar), - adenoidectomie (> 18 jaar) 

Honoraires pour l'examen anatomo-pathologique par inclusion et coupe, 
d'autant de prélèvements que nécessaire, quel que soit le nombre de coupes 
et quel que soit le nombre d'organes examinés, y compris l'examen 
macroscopique éventuel des pièces opératoires suivantes : - exérèse de 
ganglion lympathique, - évidement ganglionnaire axillaire unilatéral, - 
évidement ganglionnaire inguinal unilatéral - biopsie pulmonaire chirurgicale, 
- thymectomie totale ou partielle, - résection de tumeur subaponévrotique, - 
pancréatectomie partielle, - hépatectomie partielle, - cholécystectomie , - 
splénectomie, - tumorectomie mésentérique, - tumorectomie rétropéritonéale, 
- résection du globe oculaire, - résection d'une glande salivaire (à l'exception 
des glandes salivaires accessoires), - glossectomie partielle ou totale, - 
thyroïdectomie,- parathyroïdectomie,  - pharyngectomie,  - biopsie par incision 
du sein, - tumorectomie du sein, - cystectomie partielle (à l'exception de la 
résection vésicale endoscopique), - adénomectomie prostatique chirurgicale 
ou endoscopique ,  - épididymectomie,  - orchidectomie,  - amputation partielle 
du pénis, - tumorectomie profonde du cou, - néphrectomie partielle, - 
annexectomie uni-ou bilatérale, - ovariectomie, - salpingectomie totale, - 
vulvectomie partielle,  - conisation ou résection du col de l'utérus,  - résection 
de la glande surrénale, - biopsie nerveuse- biopsie musculaire,  - résection 
d'une tumeur du cerveau, de la moelle épinière ou de l'hypophyse,  - résection 
de tumeur osseuse, - amygdalectomie (> 18 ans),  - adénoïdectomie (> 18 
ans) 
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Outpatient Inpatient Dutch description French description 
588291 588302 Honorarium voor het pathologisch-anatomisch onderzoek, door inclusie en 

coupe, van zoveel prelevementen als nodig, ongeacht het aantal coupes en 
ongeacht het aantal onderzochte organen en met inbegrip van het eventueel 
macroscopisch onderzoek, voor volgende operatiestukken : - partiële 
mammectomie met okselklier uitruiming, - totale mammectomie met of zonder 
okselklier uitruiming, - partiële of totale pneumectomie, - partiële of totale 
slokdarmresectie, - bilaterale lies klierevidement, - lymfeklierevidement van 2 
of meerdere groepen halsklieren, - tumorectomie van de mondbodem met of 
zonder mandibulectomie, - tumorectomie van het verhemelte met of zonder 
maxillectomie, - totale maxillectomie, -  partiële of totale gastrectomie,  - dunne 
darm resectie,  - partiële of totale colectomie,  - duodenopancreatectomie,  - 
radicale, totale of subtotale hysterectomie,  - abdominoperineale resectie,  - 
partiële of totale laryngectomie,  - totale cystectomie,  - totale penisamputatie,  
- totale nefrectomie,  - totale prostatectomie (met zaadblaasjes),  - 
hartresectie,  - hart long blok,  - totale hepatectomie,  - totale pelvectomie,  - 
totale vulvectomie,  - foetus van 14 tot en met 24 weken 

Honoraires pour l'examen anatomo-pathologique par inclusion et coupe 
d'autant de prélèvements que nécessaire quel que soit le nombre de coupes 
et quel que soit le nombre d'organes examinés, y compris l'examen 
macroscopique éventuel des pièces opératoires suivantes : - mammectomie 
partielle avec évidement ganglionnaire, - mammectomie totale avec ou sans 
évidement ganglionnaire, - pneumectomie partielle ou totale, - résection 
partielle ou totale de l'oesophage, - évidement ganglionnaire inguinal bilatéral, 
- évidement de deux ou plusieurs groupes de ganglions du cou, - 
tumorectomie du plancher buccal avec ou sans mandibulectomie, - 
tumorectomie du palais avec ou sans maxillectomie, - maxillectomie totale, - 
gastrectomie partielle ou totale,  - résection de l'intestin grêle,  - colectomie 
partielle ou totale,  - duodénopancréatectomie,  - hystérectomie radicale, 
totale ou subtotale,  - résection abdominopérinéale,  - laryngectomie partielle 
ou totale, - cystectomie totale,  - amputation totale du pénis,  - néphrectomie 
totale,  - prostatectomie totale (avec vésicules séminales),  - résection 
cardiaque,  - bloc coeur poumons complet,  - hépatectomie totale,  - 
pelvectomie totale,  - vulvectomie totale,  - foetus de 14 à 24 semaines y 
compris 

588232 588243 Honorarium voor het pathologisch-anatomisch onderzoek door inclusie en 
coupe, van zoveel prelevementen als nodig, ongeacht het aantal coupes en 
ongeacht het aantal onderzochte organen, en met inbegrip van het eventueel 
macroscopisch onderzoek voor volgende prelevementen - vagotomie - 
vasectomie - tuba-ligatuur - tonsillectomie (< 18 jaar) - adenoidectomie (< 18 
jaar) - sympathectomie 

Honoraires pour l'examen anatomo-pathologique par inclusion et coupe, 
d'autant de prélèvements que nécessaire, quel que soit le nombre de coupes 
et quel que soit le nombre d'organes examinés, et y compris l'examen 
macroscopique éventuel, pour les prélèvements suivants : - vagotomie - 
vasectomie - ligature tubaire - amygdalectomie (< 18 ans) - adenoidectomie 
(<18 ans) - sympathectomie 

588011 588022 Honorarium voor het pathologisch-anatomische onderzoek door inclusie en 
coupe van zoveel prelevementen als nodig, ongeacht het aantal coupes en 
ongeacht het aantal onderzochte organen en met inbegrip van het eventueel 
macroscopisch onderzoek van operatiestukken, voor die prelevementen die 
niet overeenkomen met de prestaties 588232 - 588243, 588254 - 588265, 
588276 - 588280 of 588291 - 588302 

Honoraires pour l'examen anatomo-pathologique par inclusion et coupe 
d'autant de prélèvements que nécessaire, quel que soit le nombre de coupes 
et quel que soit le nombre d'organes examinés, y compris l'examen 
macroscopique éventuel des pièces opératoires, pour les prélèvements ne 
correspondant pas aux prestations 588232 - 588243, 588254 - 588265, 
588276 - 588280 ou 588291 - 588302 

Before 1/07/1999 Pathologisch-anatomisch onderzoek door inclusie en 
coupe, ongeacht het aantal coupes en de aangewende technieken en 
ongeacht het aantal onderzochte organen, voor het gehele onderzoek 

Before 1/07/1999 Examen anatomo-pathologique par inclusion et coupe, quel 
que soit le nombre de coupes et les techniques mises en oeuvre et quel que 
soit le nombre d'organes examinés, pour l'ensemble de l'examen 

Before 1/08/1998 Pathologisch-anatomisch onderzoek door inclusie en 
coupe, ongeacht het aantal coupes of de aangewende technieken : per 
anatomisch orgaan of voor één of meer lymfknoopketens 

Before 1/08/1998 Examen anatomo-pathologique par inclusion et coupe, quel 
que soit le nombre des coupes ou les techniques mises en oeuvre : par organe 
anatomique ou pour un ou plusieurs relais ganglionnaires 

Intraoperative frozen section 

588033 588044 Peroperatoir pathologisch-anatomisch extempore onderzoek, ongeacht het 
aantal afnamen volgens de vriesmethode en ongeacht het aantal verrichte 
controle-onderzoeken na inclusie en coupe 

Examen peropératoire extemporané quel que soit le nombre de prélèvements 
examinés par la technique de congélation et quel que soit le nombre de 
contrôles effectués après inclusion et coupe 
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Outpatient Inpatient Dutch description French description 
Before 01/07/1999 Peroperatoir pathologisch-anatomisch extempore 
onderzoek, ongeacht het aantal afnamen volgens de 
congelatiemethodecoupe 

Before 01/07/1999 Examen anatomo-pathologique extemporané 
peropératoire, quel que soit le nombre de prélèvements par la méthode à 
congélation 

Before 01/08/1988 Peroperatoir anatomopathologisch "ex tempore" 
onderzoek, ongeacht het aantal afnamen door de congelatiemethode 
(exclusief de controleonderzoekingen per omwikkeling) 

Before 01/08/1988 Examen anatomo-pathologique extemporané 
peropératoire, quel que soit le nombre de prélèvements par la méthode à 
congélation (non compris les examens de contrôle par enrobage) 

Immunohistological testing 

588070 588081 Immunohistologische onderzoeken (maximum 4 per afname) voor het 
aantonen van antigenen in de coupes, na incubatie met antisera, per gebruikt 
antiserum 

Examens immunohistologiques (maximum 4 par prélèvement) pour révéler 
des antigènes sur des coupes, après incubation d'anticorps, par anti-sérum 

Before 1/07/1999 Immunohistologische onderzoekingen voor het aantonen 
van antigenen in de weefselcoupes na incubatie met antisera, per anatomisch 
orgaan, per gebruikt antiserum : Het eerste antiserum 

Before 1/07/1999 Examens immuno-histologiques pour la mise en évidence 
d'antigènes au niveau des coupes tissulaires, après incubation avec 
antisérums, par organe anatomique, par antisérum utilisé : Le premier 
antisérum 

588976 588980 Honorarium voor de immunohistologische onderzoeken voor het aantonen 
van farmaco-diagnostiche antigenen in de coupes na incubatie met antisera, 
per gebruikt antiserum, in het kader van het voorschrijven van tumor-
specifieke medicatie bij oncologische patiënten 

Honoraires pour les examens immuno-histologiques pour la mise en évidence 
d'antigènes pharmaco-diagnostiques au niveau des coupes, après incubation 
avec antisérums, par antisérum utilisé, dans le cadre de la prescription d'une 
médication spécifique à la tumeur pour des patients oncologiques 

Cytological examination 

588416 588420 Honorarium voor het cytopathologisch onderzoek voor het opzoeken van 
neoplastische cellen (zowel na uitstrijken en/of insluiten), van afnamen niet 
gespecifieerd in de verstrekkingen 589853-589864 en 588394 - 588405, 
ongeacht het aantal uitstrijkpreparaten en/of insluiten, per afname 

Honoraires pour l'examen cytopathologique pour la recherche de cellules 
néoplasiques (après frottis et/ou inclusion), de prélèvements non précisés 
dans les prestations 589853-589864 et 588394 - 588405, quel que soit le 
nombre de frottis et/ou d'inclusions, par prélèvement 

Before 1/04/2018 Honorarium voor het cytopathologisch onderzoek voor het 
opzoeken van neoplastische cellen (zowel na uitstrijken en/of insluiten), van 
afnamen niet gespecifieerd in de verstrekkingen 589853-589864 en 588394 - 
588405, ongeacht het aantal uitstrijkpreparaten en/of insluiten, per afname 

Before 1/04/2018 Honoraires pour l'examen cytopathologique pour la 
recherche de cellules néoplasiques (après frottis et/ou inclusion), de 
prélèvements non précisés dans les prestations 588350 - 588361 et 588394 - 
588405, quel que soit le nombre de frottis et/ou d'inclusions, par prélèvement 
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Appendix 3.1.5. Codes for image guided biopsy 

Table 29 – Nomenclature codes for image guided biopsy 
Outpatient Inpatient Dutch description French description 
355876 355880 * Punctie van een cyste van het ovarium onder echografische controle * Ponction d'un kyste de l'ovaire sous contrôle échographique 

355891 355902 ** Retroperitoneale punctiebiopsie onder radiologische of echografische 
controle 

** Retroperitoneale punctiebiopsie onder radiologische of echografische 
controle 

Appendix 3.1.6. Codes for removal of ovarian cyst 

Table 30 – Nomenclature codes for removal of ovarian cyst 
Outpatient Inpatient Dutch description French description 
432596 432600 Kystectomie van de eierstokken met of zonder eierstokplastiek met 

pathologisch-anatomische bevestiging 
Kystectomie ovarienne avec ou sans ovarioplastie avec confirmation 
anatompathologique 

Before 01/02/2016 Kystectomie van de eierstokken met of zonder 
eierstokplastiek met pathologisch-anatomische bevestiging 

Before 01/02/2016 Kystectomie ovarienne avec ou sans ovarioplastie avec 
confirmation anatompathologique 

Appendix 3.1.7. Codes for scopes 

Table 31 – Nomenclature codes for scopies 
Outpatient Inpatient Dutch description French description 

Laparoscopy 

432515 432526 Diagnostische laparoscopie met biopsie of cytologie inclusief het 
pneumoperitoneum 

Laparoscopie diagnostique avec biopsie ou cytologie y compris le 
pneumopéritoine 

Before 01/02/2016 Diagnostische laparoscopie met biopsie of cytologie 
inclusief het pneumoperitoneum 

Before 01/02/2016 Laparoscopie diagnostique avec biopsie ou cytologie y 
compris le pneumopéritoine 

353253 353264 ** Laparoscopie, met afname voor biopsie, inclusief pneumoperitoneum ** Laparoscopie avec prélèvement biopsique, y compris le pneumopéritoine 

472216 472220 ** Laparoscopie, met afname voor biopsie, inclusief pneumoperitoneum ** Laparoscopie avec prélèvement biopsique, y compris le pneumopéritoine 

432493 432504 Diagnostische laparoscopie zonder biopsie, inclusief het pneumoperitoneum Laparoscopie diagnostique sans biopsie y compris le pneumopéritoine 

Before 01/02/2016 Diagnostische laparoscopie zonder biopsie, inclusief het 
pneumoperitoneum 

Before 01/02/2016 Laparoscopie diagnostique sans biopsie y compris le 
pneumopéritoine 

350512 350523 ** Laparoscopie, zonder afname voor biopsie, inclusief pneumoperitoneum ** Laparoscopie sans prélèvement biopsique, y compris le pneumopéritoine 

472194 472205 ** Laparoscopie, zonder afname voor biopsie, inclusief pneumoperitoneum ** Laparoscopie sans prélèvement biopsique, y compris le pneumopéritoine 
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432692 432703 Laparoscopie voor ingreep op de tubae, inclusief het pneumoperitoneum Laparoscopie pour intervention sur les trompes, y compris le pneumopéritoine 

Before 01/02/2016 Laparoscopie voor ingreep op de tubae, inclusief het 
pneumoperitoneum 

Before 01/02/2016 Laparoscopie pour intervention sur les trompes, y compris 
le pneumopéritoine 

242373 242384 Laparoscopie of laparotomie voor afname van leverbiopsie Laparoscopie ou laparotomie pour prélèvement biopsique du foie 

Before 1/02/2016 Laparoscopie of laparotomie voor afname van leverbiopsie Before 1/02/2016 Laparoscopie ou laparotomie pour prélèvement biopsique 
du foie 

Before 1/01/2012 Laparotomie voor afname van leverbiopsie Before 1/01/2012 Laparotomie pour prélèvement biopsique du foie. 

Hysteroscopy 

432390 432401 Diagnostische hysteroscopie met of zonder biopsie of cytologie, met protocol Hystéroscopie diagnostique avec ou sans biopsie ou cytologie, avec protocole 

Before 01/02/2016 Diagnostische hysteroscopie met of zonder biopsie of 
cytologie, met protocol 

Before 01/02/2016 Hystéroscopie diagnostique avec ou sans biopsie ou 
cytologie, avec protocole 

Before 01/11/1998 Hysteroscopie, met biopsie, met protocol Before 01/11/1998 Hystéroscopie, avec biopsie, avec protocole 

Cystoscopy 

260330 260341 Cystoscopie, met of zonder afname voor biopsie, bij de vrouw Cystoscopie avec ou sans prélèvement biopsique, chez la femme 

Before 1/02/2016 Cystoscopie, met of zonder afname voor biopsie, bij de 
vrouw 

Before 1/02/2016 Cystoscopie avec ou sans prélèvement biopsique, chez la 
femme. 

431152 431163 Cystoscopie, met of zonder afname voor biopsie bij de vrouw Cystoscopie, avec ou sans prélèvement biopsique, chez la femme 

Before 1/02/2016 Cystoscopie, met of zonder afname voor biopsie bij de 
vrouw 

Before 1/02/2016 Cystoscopie, avec ou sans prélèvement biopsique, chez la 
femme 

Pleuroscopy 

471052 471063 Pleuroscopie, met of zonder afname voor biopsie Pleuroscopie, avec ou sans prélèvement biopsique 

Before 1/02/2016 Pleuroscopie, met of zonder afname voor biopsie Before 1/02/2016 Pleuroscopie, avec ou sans prélèvement biopsique 
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Appendix 3.2. Nomenclature codes for surgery 
Appendix 3.2.1. Codes for debulking 

Table 32 – Nomenclature codes for debulking surgery 
Outpatient Inpatient Dutch description French description 
244893 244904 Debulking voor tumor (I) Ovariumresectie met omentumresectie en 

retroperitoneale klieruitruiming 
Debulking pour tumeur (I) Résection ovarienne avec omentectomie et 
évidement ganglionnaire rétropéritonéal 

Before 01/02/2016 Debulking voor tumor (I) Ovariumresectie met 
omentumresectie en retroperitoneale klieruitruiming 

Before 01/02/2016 Debulking pour tumeur (I) Résection ovarienne avec 
omentectomie et évidement ganglionnaire rétropéritonéal 

244915 244926 Debulking voor uitgebreide intra-abdominale tumor (II) (totale hysterectomie, 
omentumresectie, resectie peritoneale metastasen, retroperitoneale 
exploratie met lymfadenectomie) 

Debulking pour tumeur intra-abdominale étendue (II) (hystérectomie totale, 
omentectomie, résection de métastases péritonéales, exploration rétro-
péritonéale avec lymphadénectomie) 

Before 01/02/2016 Debulking voor uitgebreide intra-abdominale tumor (II) 
(totale hysterectomie, omentumresectie, resectie peritoneale metastasen, 
retroperitoneale exploratie met lymfadenectomie) 

Before 01/02/2016 Debulking pour tumeur intra-abdominale étendue (II) 
(hystérectomie totale, omentectomie, résection de métastases péritonéales, 
exploration rétro-péritonéale avec lymphadénectomie) 

244930 244941 Debulking voor uitgebreide intra-abdominale tumor (III) (totale hysterectomie, 
colon- of dundarmresectie al dan niet met herstel van de continuïteit, 
omentumresectie, resectie peritoneale metastasen, retroperitoneale 
exploratie met lymfadenectomie) 

Debulking pour tumeur intra-abdominale étendue (III) (hystérectomie totale, 
résection du colon ou de l'intestin grêle avec rétablissement ou non de la 
continuité, omentectomie, résection de métastases péritonéales, exploration 
rétropéritonéale avec lymphadénectomie) 

Before 01/02/2016 Debulking voor uitgebreide intra-abdominale tumor (III) 
(totale hysterectomie, colon- of dundarmresectie al dan niet met herstel van 
de continuïteit, omentumresectie, resectie peritoneale metastasen, 
retroperitoneale exploratie met lymfadenectomie) 

Before 01/02/2016 Debulking pour tumeur intra-abdominale étendue (III) 
(hystérectomie totale, résection du colon ou de l'intestin grêle avec 
rétablissement ou non de la continuité, omentectomie, résection de 
métastases péritonéales, exploration rétropéritonéale avec 
lymphadénectomie) 

244952 244963 Volledige chirurgische behandeling met wegnemen van het omentum, 
resectie van alle tumorgeinvadeerde organen en een minutieuze 
cytoreductieve debulking van het peritoneum 

Traitement chirurgical complet avec omentectomie, résection de tous les 
organes tumoraux et un debulking cytoréducteur minutieux du péritoine 

Before 01/02/2016 Volledige chirurgische behandeling met wegnemen van 
het omentum, resectie van alle tumorgeinvadeerde organen en een 
minutieuze cytoreductieve debulking van het peritoneum 

Before 01/02/2016 Traitement chirurgical complet avec omentectomie, 
résection de tous les organes tumoraux et un debulking cytoréducteur 
minutieux du péritoine 

431174 431185 Totale of subtotale pelvectomie van twee verschillende organen Pelvectomie totale ou subtotale de deux organes différents 

Before 01/02/2016 Totale of subtotale pelvectomie van twee verschillende 
organen 

Before 01/02/2016 Pelvectomie totale ou subtotale de deux organes différents 

Before 05/06/1985 Totale of subtotale pelvectomie, met wegnemen van 
geslachtsorganen, rectum, blaas of twee dezer organen 

Before 05/06/1985 Pelvectomie totale ou subtotale, avec ablation des organes 
génitaux, du rectum, de la vessie ou de deux de ces organes 
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Appendix 3.2.2. Codes for laparotomy 

Table 33 – Nomenclature codes for exploratory laparotomy 
Outpatient Inpatient Dutch description French description 
243633 243644 Exploratieve laparotomie Laparotomie exploratrice 

Before 01/02/2016 Exploratieve laparotomie Before 01/02/2016 Laparotomie exploratrice 

431572 431583 Laparotomie wegens hematocele of ingesloten tumor Laparotomie pour hématocèle ou tumeur enclavée 

Before 01/02/2016 Laparotomie wegens hematocele of ingesloten tumor Before 01/02/2016 Laparotomie pour hématocèle ou tumeur enclavée 

432316 432320 Laparotomie voor ingreep op de tubae, inclusief de eventuele laparoscopische 
controle 

Laparotomie pour intervention sur les trompes, y compris le contrôle 
laparoscopique éventuel 

Before 01/02/2016 Laparotomie voor ingreep op de tubae, inclusief de 
eventuele laparoscopische controle 

Before 01/02/2016 Laparotomie pour intervention sur les trompes, y compris 
le contrôle laparoscopique éventuel 

Before 05/06/1985 Laparotomie voor sterilisatie, inclusief de eventuele 
laparoscopische controle 

Before 05/06/1985 Laparotomie pour stérilisation, y compris le contrôle 
laparoscopique éventuel 

Appendix 3.2.3. Codes for exeresis 

Table 34 – Nomenclature codes for exeresis 
Outpatient Inpatient Dutch description French description 
243751 243762 Exeresis van tumors van het retroperitoneale weefsel Exérèse de tumeurs du tissu rétropéritonéal 

Before 01/02/2016 Exeresis van tumors van het retroperitoneale weefsel Before 01/02/2016 Exérèse de tumeurs du tissu rétropéritonéal 

243773 243784 Exeresis van tumors van het retroperitoneale weefsel langs thoraco-
abdominale weg 

Exérèse de tumeurs du tissu rétropéritonéal par voie thoraco-abdominale 

Before 01/02/2016 Exeresis van tumors van het retroperitoneale weefsel 
langs thoraco-abdominale weg 

Before 01/02/2016 Exérèse de tumeurs du tissu rétropéritonéal par voie 
thoraco-abdominale 

243736 243740 Exeresis van tumors van het mesenterium Exérèse de tumeurs du mésentère 

Before 1/02/2016 Exeresis van tumors van het mesenterium Before 1/02/2016 Exérèse de tumeurs du mésentère 

241253 241264 Exeresis van uitgebreide vetschort met functionele hinder : Elliptische resectie Exérèse de tablier graisseux étendu, avec gêne fonctionnelle : Résection 
elliptique 

Before 1/02/2016 Exeresis van uitgebreide vetschort met functionele hinder : 
Elliptische resectie 

Before 1/02/2016 Exérèse de tablier graisseux étendu, avec gêne 
fonctionnelle : Résection elliptique 
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Appendix 3.2.4. Codes for hysterectomy 

Table 35 – Nomenclature codes for hysterectomy 
Outpatient Inpatient Dutch description French description 
431270 431281 Totale hysterectomie, langs abdominale weg Hystérectomie totale, par voie abdominale 

Before 01/02/2016 Totale hysterectomie, langs abdominale weg Before 01/02/2016 Hystérectomie totale, par voie abdominale 

432736 432740 Totale hysterectomie langs laparoscopische weg, met anatomopathologische 
bevestiging 

Hystérectomie totale, par voie laparoscopique, avec confirmation 
anatomopathologique 

Before 01/02/2016 Totale hysterectomie langs laparoscopische weg, met 
anatomopathologische bevestiging 

Before 01/02/2016 Hystérectomie totale, par voie laparoscopique, avec 
confirmation anatomopathologique 

431314 431325 Totale hysterectomie, langs vaginale weg, inclusief de colporrafie vooraan 
en/of de eventuele colpoperineorrafie achteraan 

Hystérectomie totale par voie vaginale, y compis la colporraphie antérieure 
et/ou colpopérinéorraphie postérieure éventuelle 

Before 01/02/2016 Totale hysterectomie, langs vaginale weg, inclusief de 
colporrafie vooraan en/of de eventuele colpoperineorrafie achteraan 

Before 01/02/2016 Hystérectomie totale par voie vaginale, y compis la 
colporraphie antérieure et/ou colpopérinéorraphie postérieure éventuelle 

431336 431340 Totale uitgebreide hysterectomie (Wertheim) Hystérectomie totale élargie (Wertheim) 

Before 01/02/2016 Totale uitgebreide hysterectomie (Wertheim) Before 01/02/2016 Hystérectomie totale élargie (Wertheim) 

431351 431362 Totale uitgebreide hysterectomie met lymphadenectomie in het bekken Hystérectomie totale élargie, avec lymphadénectomie pelvienne 
Before 01/02/2016 Totale uitgebreide hysterectomie met lymphadenectomie 
in het bekken 

Before 01/02/2016 Hystérectomie totale élargie, avec lymphadénectomie 
pelvienne 

432670 432681 Vaginale hysterectomie door laparoscopie, inclusief de vaginale bewerking 
met pathologisch-anatomische bevestiging 

Hystérectomie vaginale assistée par laparoscopie, incluant le temps vaginal, 
avec confirmation anatomopathologique 

Before 01/02/2016 Vaginale hysterectomie door laparoscopie, inclusief de 
vaginale bewerking met pathologisch-anatomische bevestiging 

Before 01/02/2016 Hystérectomie vaginale assistée par laparoscopie, incluant 
le temps vaginal, avec confirmation anatomopathologique 

431292 431303 Subtotale hysterectomie Hystérectomie subtotale 

Before 01/02/2016 Subtotale hysterectomie Before 01/02/2016 Hystérectomie subtotale 

432655 432666 Subtotale hysterectomie met pathologisch-anatomische bevestiging Hystérectomie subtotale avec confirmation anatomopathologique 

Before 01/02/2016 Subtotale hysterectomie met pathologisch-anatomische 
bevestiging 

Before 01/02/2016 Hystérectomie subtotale avec confirmation 
anatomopathologique 

432176 432180 Ingreep van Lash Intervention de Lash 

Before 01/02/2016 Ingreep van Lash Before 01/02/2016 Intervention de Lash 
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Appendix 3.2.5. Codes for ovariectomy/salpingectomy/adnexectomy 

Table 36 – Nomenclature codes for ovariectomy/salpingectomy/adnexectomy 
Outpatient Inpatient Dutch description French description 
431115 431126 Ovariëctomie of eierstokplastiek, één- of tweezijdig Ovarectomie ou plastique ovarienne, unilatérale ou bilatérale 

Before 01/02/2016 Ovariëctomie of eierstokplastiek, één- of tweezijdig Before 01/02/2016 Ovarectomie ou plastique ovarienne, unilatérale ou 
bilatérale 

431631 431642 Eenzijdige of tweezijdige adnexectomie Annexectomie unilatérale ou bilatérale 

Before 01/02/2016 Eenzijdige of tweezijdige adnexectomie Before 01/02/2016 Annexectomie unilatérale ou bilatérale 

432633 432644 Eenzijdige of tweezijdige salpingectomie of ovariëctomie of adnexectomie met 
pathologisch-anatomische bevestiging 

Salpingectomie ou ovariectomie ou annexectomie soit unilatérale, soit 
bilatérale avec confirmation anatomo-pathologique 

Before 01/02/2016 Eenzijdige of tweezijdige salpingectomie of ovariëctomie 
of adnexectomie met pathologisch-anatomische bevestiging 

Before 01/02/2016 Salpingectomie ou ovariectomie ou annexectomie soit 
unilatérale, soit bilatérale avec confirmation anatomo-pathologique 

431432 431443 Salpingectomie en salpingostomie Salpingectomie et salpingostomie 

Before 01/02/2016 Salpingectomie en salpingostomie Before 01/02/2016 Salpingectomie et salpingostomie 

Appendix 3.3. Nomenclature codes for systemic treatment 
The Anatomical Therapeutic Chemical (ATC) Classification System is 
used for the classification of active ingredients of drugs according to the 
organ or system on which they act and their therapeutic, pharmacological 
and chemical properties. Each bottom-level ATC code stands for a 
pharmaceutically used substance, or a combination of substances, in a 
single indication (or use). 

 The first level of the code indicates the anatomical main group and 
consists of one letter (L=Antineoplastic and immunomodulating 
agents). 

 The second level of the code indicates the therapeutic subgroup and 
consists of two digits. 

 The third level of the code indicates the therapeutic/pharmacological 
subgroup and consists of one letter. 

 The fourth level of the code indicates the 
chemical/therapeutic/pharmacological subgroup and consists of one 
letter. 

 The fifth level of the code indicates the chemical substance and 
consists of two digits. 

Table 37 shows the ATC codes used for chemotherapy (including targeted 
therapy) for the calculation of the quality indicators. 

Table 37 – ATC codes for chemotherapy 
ATC code Description ATC-code 

Platinum Chemotherapy 
L01XA01 cisplatin 
L01XA02 carboplatin 
L01XA03 oxaliplatin 

Taxane 
L01CD01 paclitaxel 
L01CD02 docetaxel 



 

176  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

Targeted Therapy 
L01XC07 bevacizumab 
L01XC18 pembrolizumab 

Nitrogen mustard analogues 
L01AA01 cyclophosphamide 
L01AA03 melphalan 
L01AA06 ifosfamide 

Folic acid analogues 
L01BA01 methotrexate 

Pyrimidine analogues 
L01BC02 fluorouracil 
L01BC05 gemcitabine 
L01BC06 capecitabine 

Vinca alkaloids and analogues 
L01CA02 vincristine 
L01CA04 vinorelbine 

Podophyllotoxin derivatives 
L01CB01 etoposide 

Other plant alkaloids and natural products 
L01CX01 trabectedin 

Anthracyclines and related substances 
L01DB01 doxorubicin 
L01DB03 epirubicin 

Other cytotoxic antibiotics 
L01DC01 bleomycin 

Protein kinase inhibitors 
L01XE31 nintedanib 

Other Antineoplastic Agents 
L01XX17 topotecan 
L01XX19 irinotecan 
L01XX46 olaparib 

Further, for the quality indicator measuring the “proportion of deceased 
women with epithelial ovarian cancer who received chemotherapy within 2 
weeks of death”, other innovative oncology medications were also 
considered (Table 38). 

Table 38 – ATC codes for other innovative oncology medications 
ATC code Description ATC-code 

L02 - ENDOCRINE THERAPY 
Anti-estrogens 

L02BA01 tamoxifen 
L02BA03 fulvestrant 

Anti-androgens 
L02BB01 flutamide 
L02BB03 bicalutamide 
L02BB04 enzalutamide 

Aromatase inhibitors 
L02BG03 anastrozole 
L02BG04 letrozole 
L02BG06 exemestane 

Other hormone antagonists and related agents 
L02BX03 abiraterone 

L03 - IMMUNOSTIMULANTS 
Interleukins 

L03AC01 aldesleukin 
Other immunostimulants 

L03AX03 BCG vaccine 
L04 - IMMUNOSUPPRESSANTS 

Other immunosuppressants 
L04AX02 thalidomide 
L04AX03 methotrexate 
L04AX04 lenalidomide 
L04AX06 pomalidomide 
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APPENDIX 4. VALIDATION 
Appendix 4.1. List of hospitals participating in the validation 

study 
The following hospitals participated to the validation: 

 Cliniques Universitaires Saint-Luc (Brussels) 

 UZ Leuven  

 UZ Antwerpen 

 Groupe santé CHC (Liège) 

 OLV Aalst 

 CHR de Mouscron 

 Clinique Saint-Jean (Brussels) 

 AZ Sint-Maria Halle 

Appendix 4.2. Algorithms to assign patients to the centre of 
first diagnosis and to the centre of main 
treatment during the validation study 

Centre of first diagnosis (imaging) 
In order to define the centre of first diagnosis, the hospital where the 
following procedures took place was taken into account:  

 CT of the abdomen (+/- thorax); 

 Ultrasound of the abdomen/pelvis (including transvaginal ultrasound); 

 
s  The following rules were respected to define one ‘first diagnostic centre’ per 

tumour. The order in which they are stated hereafter, indicates the priority 
between the rules (1 = highest priority; 2 = lowest priority). 

 MRI (neck to pelvis). 

If more than one imaging was found within three months before the 
incidence date, only the first known centre of imaging was used.  

Priority rule (cumulative percentage per rule)s: 

1. Centre of first CT, ultrasound or MRI selected (96.7%); 

2. Unknown centre (3.3%). 

Imaging procedures performed after the first treatment date were excluded 
for the diagnostic algorithm. Other imaging procedures were not taken into 
account to define the centre of first diagnosis. Also note that ultrasound is 
often performed in private practice, and no hospital is indicated in the IMA 
data in that case. 

Centre of main treatment  
In order to define the centre of main treatment, the hospital where the 
following procedures took place was taken into account:  

 Centre of main surgery; 

 Centre of chemotherapy; 

 Oncological care program reporting to BCR if there is only one.  

For this algorithm, if centre of surgery was unknown and the neo-adjuvant 
and adjuvant chemotherapies were given in different centres, it was 
reasoned that the adjuvant chemotherapy was more likely to be given in 
the centre of surgery and that the centre of adjuvant chemotherapy should 
thus prevail over the centre of neo-adjuvant chemotherapy (in contrast to 
the algorithm for centre of chemotherapy). 

Priority rule (cumulative percentage per rule)t: 

t  The following rules were respected to define one ‘main treatment centre’ 
per tumour. The order in which they are stated hereafter, indicates the 
priority between the rules (1 = highest priority; 4 = lowest priority). 
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1. If the patient received only surgery, only chemotherapy or if the patient 
received both surgery and chemotherapy in the same centre, that 
centre was chosen as the centre of main treatment (86.1%); 

2. If the patient received surgery and (neo-)adjuvant chemotherapy in 
different centres, then centre of main surgery was selected (6.6%); 

3. If no treatment was identified, the centre as reported by the 
oncological care program was selected (6.5%); 

4. The centre was unknown for 0.8% of the patients. 

Appendix 4.3. Information provided to the hospitals for each 
assigned patient  

 Patient identifiers: Social Security Identification Number (INSZ – 
NISS), a coded patient ID. Hospitals were also asked whether the 
patient is known for epithelial ovarian cancer in their hospital. 

 Patient and tumour characteristics: WHO performance status at time 
of diagnosis, incidence date, topography, morphology, differentiation, 
behaviour, clinical stage (T, N and M), pathological stage (T, N and 
M), FIGO stage. While cTNM and pTNM are clearly defined in the 
case of neo-adjuvant treatment, there are no official FIGO guidelines 
for how to apply the staging in the case of neo-adjuvant treatment. So, 
to better understand how FIGO staging is interpreted in the clinical 
setting when neo-adjuvant treatment is given, hospitals were asked to 
indicate the timing of the FIGO staging for all patients who received 
neo-adjuvant treatment: was it assigned at the time of first diagnosis 
(prior to start of neo-adjuvant chemotherapy, analogous to the cTNM), 
or based on the pathology findings during surgery following neo-
adjuvant chemotherapy (analogous to (y)pTNM)? 

 Diagnostic and staging procedures: multidisciplinary team meeting 
(MDT), genetic testing, cytological examination, histological 
examination, pelvic/abdominal ultrasound, pelvic/abdominal CT, PET-
CT, pelvic/abdominal MRI. For all these procedures, the date of the 
procedure closest to incidence date according to IMA – AIM data was 
provided. For the imaging procedures, the date of the first procedure 

within +/- 3 months of incidence and the date closest to incidence 
when applicable was also provided, as well as a variable indicating 
whether the procedure was performed in that hospital or in another 
(unspecified) one. In addition to checking whether all information 
provided is correct, hospitals were asked, based on the rules used to 
assign the patient to the first diagnostic centre, 1) whether the listed 
patients were correctly assigned to their hospital, taking the in-
/exclusion criteria into account, and whether they use the same first 
imaging technique to assign the patient; 2) whether there are patients 
missing in the list (i.e., those incorrectly not assigned to the hospital). 

 Surgical procedures: type, date, and centre of main surgery, 
organs/tissues removed according to manual search of pathology 
protocols available at BCR 
(ovariectomy/salpingectomy/adnexectomy, hysterectomy, 
omentectomy, peritoneal biopsies or removal intraperitoneal organ, 
abdominal cytology, and sum of pelvic, para-aortic and retroperitoneal 
lymph nodes removed). Hospitals were also asked, for all operated 
patients, whether all macroscopic disease was removed, based on 
surgical reports or other available sources. Since surgical reports are 
the gold standard for determining the surgical procedure, hospitals 
were asked to provide all relevant surgical reports. When it was clear 
that pathology report was missing in the BCR database, the hospitals 
were also asked to provide the pathology report. 

 Chemotherapy, including targeted therapy: start date, at least one 
administration of platinum-based (yes/no), number of completed 
cycles and cycle duration, and the centre of 1) chemotherapy in the 
absence of surgery; 2) neo-adjuvant chemotherapy (i.e., before main 
surgery); 3) adjuvant chemotherapy (i.e., after main surgery). 
Additionally, the date and the centre of the last chemotherapy 
administered to the patient before death, if death occurred before the 
end of 2019, was provided. 

 Treatment: hospitals were asked to verify the treatment scheme which 
was identified based on cancer registration data, pathology reports, 
and health insurance data available at BCR. Then, based on the rules 
used to assign the patient to the treatment centre, hospitals were 
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asked 1) whether the listed patients were correctly assigned to their 
hospital or not, taking the in-/exclusion criteria into account, and 
whether they use the same rule to assign the patient; 2) whether there 
are patients missing in the list (i.e., those incorrectly not assigned to 
the hospital). 

 Hospital stay and readmission: the discharge date of the 
hospitalization for main surgery was provided, as well as the 
admission and discharge date of a possible readmission within 30 
days after main surgery. Additionally, as we tried to capture only those 
readmissions to a hospital within 30 days after date of main surgery 
that were necessary due to complications after main surgery, 
hospitals were asked to give details on the reasons for readmission 
(e.g. type of complication, administration of chemotherapy, etc.).  

 Clinical trials: hospitals were asked to report whether or not the patient 
was given (part of) their treatment in the context of a clinical trial and 
if yes, the treatment modality and details of the treatment (e.g. type of 
drug(s) and administration scheme), the start date of the treatment in 
the trial, and the EudraCT or NCT number. 

 Quality indicators: a separate worksheet contained a list of the quality 
indicators being assessed in this project. Each indicator was followed 
by: 1) the allocation algorithm used to assign patients to one centre; 
2) the denominator validation population (incidences 2014-2018): the 
number of patients allocated to the hospital for the indicator; 3) the 
numerator validation population (incidences 2014-2018): the number 
of patients who met the criteria described in the indicator; 4) the QI-
result: the percentage of patients who met the criteria of the quality 
indicator in the centre. Hospitals were asked to discuss these results 
in a multidisciplinary meeting (MDT) and determine whether the QI-
results indicated appear to be correct for their hospital. If one or more 
results were considered incorrect, hospitals were asked to first 
validate the theoretical calculation provided and then provide 

 
u  Means they were incorrectly included in hospitals’ patient lists, according to 

the hospitals. 

comments from the MDT, including suggestions and observations on 
the reasons why the QI result is not what would have been expected. 

Appendix 4.4. Validation of the algorithm to assign patients 
to the centre of first diagnosis – results 

The correctness and completeness of the patient list by hospital, for the 
centre of first diagnosis, is presented in Figure 36. For the eight hospitals 
together, 15 patients (4%) were excluded from the hospital list (but 
remained included in the study)u: 

 One patient had no epithelial ovarian cancer according to the hospital; 

 Five patients (from three hospitals) should have been assigned to 
another hospital because the selected first imaging was not the first in 
the context of ovarian cancer; the actual first diagnostic imaging was 
performed before 3 months before incidence (so outside our defined 
time frame); 

 Four patients (from three hospitals) should have been assigned to 
another hospital because of incorrect use of nomenclature or 
administrative errors; 

 For four patients (from three hospitals), the centre of first imaging was 
unknown; 

 One patient should have been assigned to another hospital because 
the first diagnostic imaging was performed in another country. 

Nineteen patients (5%) were added by the hospitals to their patient list: 

 Six patients (from four hospitals) because of incomplete/incorrect 
information in the cancer registration database; 

 For five patients (from four hospitals), the centre of first diagnostic 
imaging was unknown in health insurance data; 
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 For three patients (from two hospitals), there was no billing for the first 
diagnostic imaging; 

 For four patients (from two hospitals), there was no diagnosis during 
the first imaging; 

 For one patient it was an incidental finding during surgery (no 
preceding imaging). 

In addition, twenty-four patients (6%) were added by the hospitals, but 
were excluded from the project because of administrative reasons: 

 Sixteen patients (from three hospitals) because no health insurance 
data was available; 

 Eight patients (from two hospitals) because no Belgian residence was 
known at the time of diagnosis. 

Figure 36 – Centre of first diagnosis: correctness and completeness 
of the patient list by hospital 

 

Appendix 4.5. Validation of the algorithm to assign patients 
to the centre of main treatment – results  

The correctness and completeness of the patient list by hospital, for the 
centre of main treatment, is presented in Figure 37. For the eight hospitals 
together, 7 patients (1%) were excluded from the hospital list (but 
remained included in the study): 

 Two patients (from two hospitals) had no epithelial ovarian cancer 
according to the hospital; 

 One patient has multiple ovarian tumours according to the hospital; 

 For two patients (from two hospitals) health insurance data was 
incomplete; 

 For two patients (from two hospitals), the main treatment was 
performed in another country.  

Twenty-four patients (4%) were added by the hospitals to their patient list: 

 Six patients (from four hospitals) because of incomplete/incorrect 
information in the cancer registration database; 

 For eighteen patients (from five hospitals) the incorrect surgery was 
selected as main surgery. 

In addition, twenty-four patients (4%) were added by the hospitals, but 
were excluded from the project because of administrative reasons: 

 Sixteen patients (from three hospitals) because no health insurance 
data was available; 

 Eight patients (from two hospitals) because no Belgian residence was 
known at the time of diagnosis. 
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Figure 37 – Centre of main treatment: correctness and completeness 
of the patient list by hospital 

 

Appendix 4.6. Validation of patient and tumour 
characteristics as identified in the health 
insurance data linked to cancer registry data 

Incidence date 
For 6 patients (from three hospitals) included in the validation process, the 
incidence date as reported by the BCR was not confirmed by the hospitals 
(Table 39), but for only one of those the difference was larger than 22 days. 
Small deviations of one or two days (which could be explained by the 
difference between the date of a surgical procedure (biopsy or resection) 
and the date of the pathology report of the specimen) were not taken into 
account. Note that these errors had no impact on centre allocation or on 
the calculation of the quality indicator.  

Table 39 – Correctness of the incidence date of the tumour 
Significant changes in incidence date (N=6; 3 
hospitals) 

Number of patients 

Later 
 

 8-14 days 2 

 15-21 days 2 

 22-28 days 1 

Earlier 
 

 8-14 days 1 

Topography 
For three patients (from two hospitals), there was an inconsistency, i.e., a 
change towards other topography included in the project (from ovary to 
fallopian tube, from ovary to primary peritoneum and from primary 
peritoneum to ovary), again with no impact on centre allocation or QI’s. 

Morphology 
For ten patients (from five hospitals) there was a change of the histology 
towards another histology included in the project. Also, the behaviour of 
the tumour was inconsistent for three patients (from two hospitals); from 
borderline to invasive for one patient and from invasive to borderline for 
two patients. Again, these errors have no impact on centre allocation or 
QI’s, since these patients were excluded from the analyses for other 
reasons. 

Differentiation grade 
For eleven patients (from four hospitals) the differentiation grade as 
reported by the BCR was inconsistent with hospitals data, with no impact 
on centre allocation or QI’s. These inconsistencies are reported in Table 
40. 

0
10
20
30
40
50
60
70
80
90
100

H1
40

H2
78

H3
77

H4
112

H5
32

H6
29

H7
66

H8
106

All
540

%
 o
f p

at
ie
nt
s 

Hospital and number of patients

Added by the
hospital, no IMA
data/no Belgian
residence

Added by the
hospital

N
=



 

182  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

Table 40 – Correctness of the differentiation grade 
Changes in differentiation grade (N=11; 4 
hospitals) 

Number of patients 

Unknown  low grade 2 

Unknown  high grade 1 

Low grade  high grade 2 

High grade  low grade 3 

Low grade  unknown 3 

Clinical stage 
For 150 patients the cTNM as reported by the BCR was inconsistent with 
hospitals data. Next to this, hospitals were asked to provide information on 
cTNM for patients for whom it was still unknown. While it greatly improved 
completeness of the data in some hospitals, cTNM remains unknown for 
more than half of the patients in three hospitals (Figure 38). However, for 
fourteen patients including the new cTNM would impact the surgery 
definition, (i.e., patient received NACT so cTNM stage should have had 
priority, but when missing, pTNM or FIGO was used). Inconsistencies are 
reported in Table 41. 

Figure 38 – Completeness of clinical stage by hospital 

 

Table 41 – Correctness of the clinical stage 
Changes in cTNM  Number of 

patients 
With impact on 
surgery 
definition 

Unknown  Early 50 1 

Unknown  Advanced 69 12 

Early  Advanced 2 1 

Other changes, no impact 29 0 

Total 150 14 

Pathological stage 
Regarding the pTNM, 84 patients had inconsistencies between BCR and 
hospitals data (Table 42). However, only for two patients this would impact 
the surgery definition. Despite the information provided by the hospitals 
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during the validation, the pTNM remains unknown for about one third of 
the patients in three hospitals (Figure 39). 

Table 42 – Correctness of the pathological stage 
Changes in pTNM  Number of 

patients 
With impact on 
surgery 
definition 

Unknown  Early 26 1 

Unknown  Advanced 22 1 

Advanced  Early 1 0 

Known  Unknown 2 0 

Other changes, no impact 33 0 

Total 84 2 

Figure 39 – Completeness of pathological stage by hospital (operated 
patients only) 

 

FIGO 
Finally, 96 patients had inconsistencies between BCR and hospitals data 
in FIGO stage (Table 43), although it would have an impact on surgery 
definition for 24 patients only. The FIGO remained unknown for almost 
30% of the patients, with some variation between hospitals (Figure 40). 

Table 43 – Correctness of the FIGO stage 
Changes in FIGO  Number of 

patients 
With impact on 
surgery 
definition 

Unknown  Known 81 
 

   - Unknown  Early 
 

12 

   - Unknown  Advanced 
 

12 

Early  Advanced 1 0 

Other changes, no impact 16 0 

Total 96 24 
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Figure 40 – Completeness of FIGO by hospital  

 

Appendix 4.7. Validation of diagnostic procedures as 
identified in the health insurance data linked 
to cancer registry data 

MDT meeting 
For 92% of the patients included in the validation process, the MDT 
meeting (closest to incidence) as reported by the BCR was in agreement 
with what was found in the hospital data (green bars in Figure 41). For 
thirty-eight patients (6%, range: 0%-16%) the information on MDT meeting 
was inconsistent between databases, but this had no impact on the 
calculation of the quality indicator DS01 (yellow bars in Figure 41), i.e., 
both were within or outside the time frame. Finally, for seventeen patients 
(3%, range 0%-14%), the date of the MDT was inconsistent between 
databases, which had an impact on the calculation of the quality indicator 
(red bars in Figure 41). The observed discordances between data had 
various reasons: 

 For 44 patients (from seven hospitals), there was no billing of MDT 
(e.g. not registered in billing data, due to billing rules such as only one 
MDT/year, counterbooking for billing MDT); 

 For 9 patients (from three hospitals), there was a small deviation in 
the date of MDT; 

 For one patient, the MDT was not selected because the incidence date 
registered for this patient was incorrect; 

 For one patient, the selected MDT was an MDT to discuss a different 
tumour. 

Figure 41 – MDT meeting: correctness of the patient list by hospital 

 

Histological examination 
For 98% of the patients included in the validation process the histological 
examination as reported by the BCR was confirmed by the hospitals. None 
of the inconsistencies had an impact on the calculation of the quality 
indicator (DS03). Thirteen patients (2%, range: 0%-7%) had an incorrect 
date of histological examination, but this had no impact on the calculation 
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of the quality indicator (Figure 42). There were different reasons for these 
errors: 

 For ten patients (from three hospitals), there was a small deviation in 
the date of the billing compared to the date it was carried out; 

 For two patients (from two hospitals), the selected histology billing was 
outside the context of an ovarian cancer (but there was another billing 
for cyto/histology found in the time frame for the quality indicator); 

 For one patient the selected histology billing was negative (no sign of 
malignancy), but a second histology shortly after was positive. 

Figure 42 – Histological examination: correctness of the patient list 
by hospital 

 

Cytological examination 
Similarly to histological examination, there were no patients that had 
incorrect information on cytological examination as reported by the BCR 
with impact on the quality indicator DS03 (Figure 43). For the nineteen 
patients (3%, range: 0%-7%) who had an incorrect date of cytological 

examination, this had no impact on the results of the quality indicator. The 
reasons for differences in cytological examination dates between BCR and 
hospital data were: 

 For ten patients (from three hospitals), there was a small deviation in 
the date of the billing compared to the date it was carried out; 

 For six patients (from four hospitals), there was no billing found in the 
health insurance data (but there was another billing for cyto/histology 
found in the time frame for the quality indicator); 

 For three patients (from two hospitals), the selected cytology was 
performed not in the context of the ovarian cancer but this had no 
impact on the quality indicator because there was another 
cyto/histology correctly related to the ovarian cancer within the time 
frame. 

Figure 43 – Cytological examination: correctness of the patient list 
by hospital 
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Genetic testing  
Regarding genetic testing (closest to incidence), more than 90% of the 
patients over all participating hospitals had correct information. Only four 
patients (<1%, range: 0%-3%) had an incorrect date of genetic testing 
which impacted the quality indicator DS02, and thirteen (2%, range: 0%-
8%) had an incorrect date, but with no impact on the data (Figure 44): 

 For eight patients (from three hospitals), there was a small deviation 
in the date of the billing compared to the date it was carried out; 

 For three patients (from four hospitals), the genetic testing was 
performed outside the time window authorized for the health 
insurance data at BCR (from 1 year to 5 years after incidence year); 

 For three patients (from one hospital), the selected genetic testing was 
unknown to the validating hospital. 

Figure 44 – Genetic testing: correctness of the patient list by hospital 

 

Ultrasound 
There was an inconsistency between BCR data and hospital data for 
ultrasound in thirty-two patients (4%, range: 2%-13%) but with no impact 
on the results of the QIs or the centre allocation and in four patients (<1%, 
range: 0%-7%) with an impact on the results (Figure 45). Reasons for 
discrepancies were: 

 For three patients (from three hospitals), there was a small deviation 
in date of the billing compared to the date ultrasound was carried out; 

 For eleven patients (from five hospitals), there was no billing found for 
the ultrasound in health insurance data; 

 For sixteen patients (from five hospitals), the centre where the 
ultrasound took place was unknown in health insurance data (so it 
could not be used in the centre allocation algorithm); 

 For four patients (from one hospital), the ultrasound was performed 
outside the context of ovarian cancer (ultrasound was for another 
reason); 

 For two patients (from two hospitals), the ultrasound billed by the 
hospital was found in the health insurance data, but the nomenclature 
code used to bill the ultrasound was not included in this study. 
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Figure 45 – Ultrasound: correctness of the patient list by hospital 

 
CT-scan 
Again, the use of a CT-scan (closest to incidence) was in most of the cases 
correctly defined by BCR (Figure 46). Only two patients (<1%, range: 0%-
2%) had incorrect data with impact on the QI or centre allocation and nine 
patients (1%, range: 0%-6%) had incorrect data but with no impact. 
Reasons for differences between BCR and hospital data were: 

 For two patients (from one hospital), the CT was billed as a PET-CT 
(and as PET-CT was not taken into account in the centre allocation 
algorithm, this had an impact). This was resolved by allowing PET-CT 
also to be included in the algorithm after the validation study (see 
section 3.5.3.2); 

 For one patient, there was a small deviation in date; 

 For four patients (from three hospitals), the CT was not found in the 
billing data (health insurance data), but as another imaging procedure 
occurred first, there was no impact on the results; 

 For one patient, there was an incorrect use of the nomenclature; 

 For one patient, the selected CT was performed outside the context 
of ovarian cancer; 

 For two patients (from two hospitals), the true diagnostic CT occurred 
more than three months before the incidence date, but the patients 
were still allocated to the correct hospital. 

Figure 46 – CT: correctness of the patient list by hospital 

 
PET-CT 
Again, for all hospitals the PET-CT was correctly identified in the BCR data 
for more than 90% of the patients. For nineteen patients (3%, range: 0%-
8%) there was a small deviation which didn’t impact centre allocation or 
quality indicators and for only one patient (<1%, range: 0%-1%) there was 
an impact of the incorrectly identified PET-CT (Figure 47). The main 
reason for these differences was: 

 For the twenty patients (from four hospitals), the billing of the PET-CT 
was incorrect, i.e., the PET-CT was billed as a PET scan only, a 
scintigraphy scan, or a PET+CT(without indication that it was a PET-
CT). These last cases were resolved after the validation study (see 
section 3.5.3.2). 
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Figure 47 – PET-CT: correctness of the patient list by hospital 

 

MRI 
One patient had a small deviation in MRI date with no impact on centre 
allocation or quality indicator results. 

Appendix 4.8. Validation of therapeutic procedures as 
identified in the health insurance data and 
extracted from the pathology reports linked 
to cancer registry data 

Appendix 4.8.1. Definitions of surgery used in the validation study 
Definitions of surgery (see below) based on manual searches of the 
pathology reports were provided to the hospitals. Surgeries not meeting 
these definitions were considered resection if one or more organs was 
(partially) resected. Biopsies and/or cytology alone were not considered 
surgery. Lymph node removal was evaluated separately. 

Debulking surgery for advanced stage (IIB and higher): 

 Complete removal of both ovaries and fallopian tubes (or coded as 
already removed) or previous billing 
ovariectomy/salpingectomy/adnexectomy; 

 And complete removal of uterus (or coded as already removed) or 
previous billing hysterectomy; 

 And partial or complete removal of omentum (or coded as already 
removed) or previous billing including omentectomy; 

 And complete/partial removal or biopsies of at least one of the 
following organs: peritoneum, (sigmoid) colon, cecum, small intestine, 
spleen, liver, gallbladder, bladder, stomach, diaphragm. 

Staging surgery for early stage (IIA and lower) invasive (LND 
evaluated separately): 

 Complete removal of both ovaries and fallopian tubes (or coded as 
already removed) or previous billing 
ovariectomy/salpingectomy/adnexectomy; 

 And partial or complete removal of omentum (or coded as already 
removed) or previous billing including omentectomy; 

 And complete/partial removal or biopsies of at least one of the 
following organs: peritoneum, (sigmoid) colon, cecum, small intestine, 
spleen, liver, gallbladder, bladder, stomach, diaphragm; 

 And cytology. 

Staging surgery for early stage (IIA and lower) borderline: 

 Complete removal of at least one ovaries and fallopian tubes (or 
coded as already removed) or previous billing 
ovariectomy/salpingectomy/adnexectomy; 

 And partial or complete removal of omentum (or coded as already 
removed) or previous billing including omentectomy; 
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 And complete/partial removal or biopsies of at least one of the 
following organs: peritoneum, (sigmoid) colon, cecum, small intestine, 
spleen, liver, gallbladder, bladder, stomach, diaphragm; 

 And cytology. 

Appendix 4.8.2. Results of the validation 

Surgery 
There were different reasons explaining the differences between surgery 
as provided by the BCR and in the hospital data. 

First of all, two programming errors in the series of programs for the 
identification of surgery were discovered: 

 The first error was in the identification of previous ovariectomy/ 
hysterectomy/ omentectomy; when there was no billing for these 
surgeries, they were incorrectly considered to have previously 
occurred. As such, many surgeries appeared to meet the definition of 
staging/debulking thanks to previously removed organs, when, in fact, 
the organs were not removed, and the surgery should have been 
considered a resection or even only a biopsy; 

 The second programming error was that a portion of the program 
identifying removal of peritoneal covered organs (which could “count” 
as peritoneal biopsies) incorrectly omitted the intestines. The 
correction thus increased the number of surgeries meeting the 
requirement for peritoneal biopsy. 

These errors had an impact on the type of surgery for 66 patients, the date 
of main surgery for 16 patients and had no impact for the other 80 patients. 
For all patients in the validation, BCR manually recalculated the definition 
of surgery, correcting these two errors, and found good agreement with 
the hospital reports and the surgery identified when the program was 
corrected. 

Secondly, several pathology reports were not available at BCR, which 
had an impact on the type of surgery for 56 patients, on the date of main 
surgery for 22 patients, on the number of lymph nodes resected for 39 

patients, and resulted in missing information for second surgery in 23 
patients. The variation between hospitals is shown in Figure 48. The yellow 
bars correspond to missing pathology reports when there was no 
malignancy, while the red bars correspond to pathology reports where 
malignancy was found. For hospital 6 (H6), no additional pathology reports 
were delivered during the validation phase.  

Figure 48 – Completeness of pathology reports by hospital 

 
Note: only reports necessary for correct identification of surgery are taken into 
account. 
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Third, other minor reasons of the inconsistencies between BCR and 
hospital data for surgery were: 

 For one patient, the (second) main surgery occurred more than 9 
months after incidence date; 

 For five patients (from four hospitals), there was an error in manual 
annotations of the pathology reports; 

 For four patients (from three hospitals), the resection should have 
been considered as a diagnostic procedure; 

 For one patient, a “laparotomy” was billed instead of a lymph node 
biopsy; 

 For ten patients (from four hospitals), only a single ovary was 
completely removed according to the pathology data, but in fact a 
bilateral ovariectomy took place; 

 For five patients (from four hospitals), the tumour stage was changed, 
which impacted the surgery definition (staging versus debulking 
criteria); 

 For one patient, the omentum specimen was not send to the 
pathologist so was not included in the pathology data; 

 For fourteen patients (from five hospitals), the history of resected 
organs was not found in IMA billings; 

 For one patient, there were not enough details in the pathology report 
to define the resected all organs. 

Finally, other reasons linked to the definition of the surgery were pointed:  

1. Fallopian tube missing in pathology report: To meet the definition 
of surgery, one (for early stage borderline) or both (for early stage 
invasive and advanced stage) fallopian tubes needed to be encoded 
as removed (see definitions in Appendix 4.8.1). Therefore, they need 
to be clearly described in the pathology reports. However, during the 
validation, it was revealed that the fallopian tubes are not always 
clearly described in the pathology reports. This is often because the 

tumour has consumed the fallopian tube. However, based on the 
surgical reports (only available for the validation, not standard), it 
seems that the tumour was removed as a block in the context of a 
hysterectomy and salpingo-oophorectomy, or similar. 

2. Fragmented or partial resection of ovary or fallopian tube: To 
meet the definition of surgery, an ovary or fallopian tube needed to be 
encoded as completely removed. A partial resection (i.e., removal of 
only the tumour, a cystectomy), or fragmented tissue (i.e., literally 
described by the pathologist as “fragmented”), were not included as 
fulfilling the criteria for a complete removal of the ovary/fallopian tube. 
However, during the validation, it was noted that the partial or 
fragmented encoding was sometimes present in the context of a large 
tumour, where the individual structures were no longer identifiable. 
Additionally, these codes are sometimes used for ovary if there was a 
previous cystectomy, and in the current procedure the rest of the ovary 
is being removed.  

3. Cytology and peritoneal biopsies prior to main surgery: To meet 
the definition of surgery, cytology and peritoneal biopsies (or (partial) 
resection of intraperitoneal organ) needed to be performed on the 
same day as the main surgery. For cytology billings, a window of +/-3 
days was considered to account for administrative deviations. There 
was is billing code specifically for peritoneal biopsies so only those 
reported in the pathology reports could be used. During the validation, 
it was found that some hospitals do the cytology and peritoneal 
biopsies (laparoscopically or echo guided) prior to the main surgery. 
Additionally, in some situations, if the staging/debulking was done 
over two surgeries, the cytology and biopsies were done only in the 
first surgery and not repeated in the second surgery (for example, a 
BSO + cytology + peritoneal biopsy in the first surgery and 
omentectomy + hysterectomy in the second surgery).  

4. Partial resection of peritoneum only: In the definition of surgery, a 
partial or complete resection of any tissue(s) or organs in the 
pelvis/abdomen, a combination of which does not meet the above 
definitions of staging/debulking, was regarded as a resection surgery 
and had the potential to be considered a main surgery in the absence 
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of a surgery meeting the definition of staging/debulking. During the 
validation, it was found that surgery sometimes consisted only of 
removal of a piece of peritoneum (perhaps with cytology). The piece 
of peritoneum was large enough so that it was encoded as a “partial 
resection” rather than a biopsy, however the hospitals indicated that 
this sort of surgery was considered a biopsy. 

5. Two (or more) resection surgeries, or resection followed by a 
second surgery without pathology report: In the definition of 
surgery, when for the same patient two (or more) surgeries which are 
all considered resections (i.e., no surgery meets the definition of 
staging/debulking, even when including previous surgeries) were 
reported, then the first resection was considered as the main surgery. 
Note that if a patient underwent multiple surgeries, for some of which 
there was no pathology report available at BCR, only surgeries with 
pathology reports available were considered as potential main 
surgeries (resection/staging/debulking) (see 3.3.2.2). Patients with a 
second surgery only visible in IMA data from 30-180 days after the 
main surgery were excluded from QI’s requiring details of main 
surgery, as were patients with no pathology reports available 
describing the surgery performed. During the validation, it was found 
that the second surgery was often considered by the hospital to be the 
main surgery (and consequently, chemo between the first and second 
surgery was considered NACT by the hospital). This means that when 
there were two resections, the second was considered the (attempted) 
debulking/staging, even if it did not fully meet our definition. This was 
also the case when the second pathology report was not available at 
BCR. 

Readmission 
The reasons for differences in readmission between BCR and hospitals 
databases were: 

 For twenty-six patients (from eight hospitals), the identification of the 
main surgery was incorrect; 

 For five patients (from three hospitals), the readmission for 
complication of surgery occurred more than 30 days after the date of 
the surgery; 

 For six patients (from three hospitals), the readmission within 30 days 
after surgery was not due to a complication of the surgery; 

 Other administrative errors: for three patients (from two hospitals), the 
readmission was included in billing of hospital stay for surgery; for one 
patient the readmission was not billed; and for two patients (from two 
hospitals), the pathology reports dated before surgery date which 
resulted in no hospitalisation found for the main surgery. 

Lymph node resection 
For 96% of the patients included in the validation process the lymph node 
resection as reported by the BCR was confirmed by the hospitals. For 
twenty-four patients (4%, from the eight hospitals) this information was 
incorrect, which had an impact on the QI-results: 

 For twenty one patients, missing pathology reports lead to incorrect 
number of resected lymph nodes; 

 For three patients, the resected lymph nodes during the second 
surgery were not taken into account. 

Moreover, fifty-five patients (10%, from the eight hospitals) had an 
incorrect number of lymph nodes, but with no impact on the QI-results: 

 For twenty-eight patients, there was a small deviation in the number 
of lymph nodes mainly due to the interpreted localisation of the nodes; 

 For twenty patients, the pathology report was missing; 

 For six patients, there were not enough details in the pathology report 
to distinguish on the localisation of origin; 

 For one patient, there was an error in manual annotations. 
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Chemotherapy 
For 88% of the patients included in the validation process the 
chemotherapy as reported by the BCR was confirmed by the hospitals. For 
sixty-five patients (12%, from the eight hospitals) this information was 
incorrect, which had an impact on the QI-results: 

 For seven patients, the chemotherapy was not part of the primary 
treatment for ovarian cancer (multiple tumours, 2nd line treatment, 
arthritis treatment); 

 For thirty-two patients, there was a switch due to the programming 
error for surgery (primary chemotherapy vs. (neo-)adjuvant 
chemotherapy and neo-adjuvant chemotherapy vs. adjuvant 
chemotherapy); 

 For one patient, surgery only had diagnostic intent; ACT becomes 
primary chemotherapy; 

 For three patients, there was a deviation in the start date; 

 For one patient, there was no billing of the chemotherapy due to 
clinical trial; 

 For one patient, the platinum component was billed but not 
administered; 

 For one patient, maintenance therapy of letrozole was administered, 
which was not considered as chemotherapy in this study. 

Moreover, twelve patients (2%, from six hospitals) had inconsistent 
information regarding chemotherapy, but with no impact on the QI-results: 

 For nine patients, there was a deviation in the start date; 

 For three patients, (part of) the chemotherapy was not in billing data, 
because of an administrative error (n=2) or because some 
administrations were performed outside Belgium (n=1). 

Chemotherapy at the end-of-life 
Only four patients (1%, from three hospitals) had inconsistent data for 
chemotherapy at the end-of-life, which had an impact on QI-results: 

 For one patient, the chemotherapy was billed three days later than the 
last administration; 

 For one patient, the last billed administration was not given to the 
patient; 

 For two patients, the chemotherapy at the end-of-life was targeting 
another invasive tumour. 

Also, seven patients (1%, from five hospitals) had inconsistent data for 
chemotherapy at the end-of-life, but with no impact on QI-results: 

 For three patients, there was a deviation in the date of chemotherapy; 

 For two patients, there was no billing found in the database; 

 For two patients, the centre was unknown.  

Appendix 4.9. Validation of the quality indicators 
For DS03, DS08, CT01 and EOL, all seven hospitals found their results to 
be plausible. For DS01, two hospitals found their results to be too low. For 
DS02, one hospital reported their result to be too low, For DS04, only one 
of seven hospitals found their results plausible, while the rest found their 
results too low. Two hospitals remarked that for staging procedures carried 
out in multiple phases, results were missed when there was no residual 
tumour found during the subsequent procedure(s). Two hospitals found 
their result for DS06 to be too low. For DS07, four of seven hospitals found 
their results to be too low, and again the remark was made by three of the 
hospitals that procedures carried out after the primary tumour removal 
(when the pathology report would not contain further invasive tissue) 
appear to have been missed. Two hospitals found the results for SX01 to 
be too low to be plausible, of which one hospital noted that not all stage IV 
patients undergo debulking, only those with pleural fluid or those with 
extra-abdominal disease which disappeared after chemotherapy. For 
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CT02A, one hospital found their result implausible because of too few 
patients being included in the denominator, while for CT02B one hospital 
indicated that the result appeared to be too low. One hospital found their 
results lower than plausible for CT03. For TT01, one hospital found their 
results too low and suggested that not all stage IV patients are candidates 
for debulking, and some patients may not be fit enough or may not be given 
chemotherapy if they already had progression during chemotherapy. For 
TT02, median time to treatment was longer than plausible for one hospital 
and two other hospitals made the remark that it was plausible but longer 
than they would have expected, possibly due to laparoscopies before 
starting treatment or due to establishing a surgical network (which has 
improved over time). For OS02, two hospitals found their result too high, 
with one remarking that follow-up surgeries were incorrectly counted as 
readmissions. For OS03, one hospital found the result too high. 
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APPENDIX 5. CHARACTERISTICS OF THE STUDY SAMPLE 
Appendix 5.1. Characteristics of the study sample 

Table 44 – Patient characteristics at the time of diagnosis (epithelial ovarian cancer, incidence 2014-2018) 
 Total 

(N=5 119) 
Ovary 

(N=4 619) 
Fallopian tube 

(N=358) 
Peritoneum 

(N=142) 
 N % N % N % N % 

Age group          

 Mean, SD (years) 64.5 (15.0) 64.5 (15.3) 65.8 (11.1) 70.1 (11.2) 

Median, Range (years) 66 (12-99) 66 (12-99) 68 (32-93) 71 (37-91) 

 <40 years 318 6.2 309 6.7 6 1.7 3 2.1 

 40-49 years 477 9.3 449 9.7 23 6.4 5 3.5 
 50-59 years 938 18.3 850 18.4 72 20.1 16 11.3 

 60-69 years 1 279 25.0 1 136 24.6 106 29.6 37 26.1 

 70-79 years 1 241 24.2 1 071 23.2 120 33.5 50 35.2 

 80+ years 866 16.9 804 17.4 31 8.7 31 21.8 

WHO performance status         
 0 – Asymptomatic 1 202 23.5 1 068 23.1 102 28.5 32 22.5 

 1 – Symptomatic but completely 
ambulatory 

2 719 53.1 2 462 53.3 174 48.6 83 58.5 

 2 – Symptomatic. up and about more 
than 50% of waking hours 

397 7.8 368 8.0 17 4.7 12 8.5 

 3 – Symptomatic. confined to bed or 
chair > 50% of waking hours 

119 2.3 113 2.4 4 1.1 2 1.4 

 4 – Completely disabled; totally 
confined to bed or chair 

34 0.7 33 0.7 0 0.0 1 0.7 

 Missing  648 12.7 575 12.5 61 17.0 12 8.5 

Number of comorbidities         
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 Total 
(N=5 119) 

Ovary 
(N=4 619) 

Fallopian tube 
(N=358) 

Peritoneum 
(N=142) 

 N % N % N % N % 

 0 2 497 48.8 2 266 49.1 179 50.0 52 36.6 

 1 1 906 37.2 1 708 37.0 145 40.5 53 37.3 

 2 654 12.8 587 12.7 30 8.4 37 26.1 
 3 62 1.2 58 1.3 4 1.1 0 0.0 

Comorbidities         

Cardiovascular 2 410 47.1 2 172 47.0 155 43.3 83 58.5 

Respiratory 401 7.8 351 7.6 32 8.9 18 12.7 

Diabetes 589 11.5 533 11.5 30 8.4 26 18.3 

Inpatient bed days (year prior to incidence)                 
0 2 071 40.5 1 870 40.5 151 42.2 50 35.2 

1-5 2 162 42.2 1 945 42.1 156 43.6 61 43.0 

6-15 612 12.0 556 12.0 36 10.1 20 14.1 

>15 274 5.4 248 5.4 15 4.2 11 7.7 

Stage*         
I 1 448 32.9 1 375 34.5 73 21.2 0 0.0 

II (NOS)/IIA 113 2.6 97 2.4 15 4.4 1 1.7 

IIB/IIC 149 3.4 128 3.2 20 5.8 1 1.7 

III 1 561 35.5 1 369 34.3 147 42.7 45 75.0 

IV 1 124 25.6 1 022 25.6 89 25.9 13 21.7 

Unknown 724 14.1 628 13.6 14 3.9 82 57.7 
Grade         

1 – Well differentiated 684 13.4 659 14.3 14 3.9 11 7.7 

2 – Moderately differentiated 293 5.7 279 6.0 8 2.2 6 4.2 

3 – Poorly differentiated or 
undifferentiated 2 756 53.8 2 306 49.9 325 90.8 125 88.0 
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 Total 
(N=5 119) 

Ovary 
(N=4 619) 

Fallopian tube 
(N=358) 

Peritoneum 
(N=142) 

 N % N % N % N % 

Unknown 1 386 27.1 1 375 29.8 11 3.1 0 0.0 

Behaviour         

/1 – borderline 1 097 21.4 1 095 23.7 2 0.6   
/3 – invasive  4 022 78.6 3 524 76.3 356 99.4 142 100.0 

Multiple tumours   .  .  .  

No 4 557 89.0 4 154 89.9 287 80.2 116 81.7 

Yes 562 11.0 465 10.1 71 19.8 26 18.3 

Survival after incidence date         

<1m 200 3.9 192 4.2 2 0.6 6 4.2 
1-3m 305 6.0 290 6.3 3 0.8 12 8.5 

4-6m 154 3.0 140 3.0 4 1.1 10 7.0 

7-12m 296 5.8 273 5.9 16 4.5 7 4.9 

>12m 4 164 81.3 3 724 80.6 333 93.0 107 75.4 
* Percentages for stages I, II, III, and IV were computed excluding the category unknown. 
NOS : Not otherwise specified ; SD: Standard deviation. 
Source: BCR 

Table 45 – Histological types of ovarian tumours included in the study, based on BCR database (incidence 2014-2018) 
Description Code Total 

(N=5 119) 
Ovary 

(N=4 619) 
Fallopian tube 

(N=358) 
Peritoneum 

(N=142) 
  N % N % N % N % 

Serous tumours  3 376 66.0 2 908 63.0 326 91.1 142 100.0 
Serous carcinoma, NOS 8441/3 139 2.7 20 0.4 118 33.0 1 0.7 

Serous borderline tumour 
/Atypical proliferative serous 
tumour (& related) 

8442/1 (8441/1, 8451/1, 
8462/1,  

8463/1, 9014/1) 

548 10.7 547 11.8 1 0.3 0 0.0 
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Description Code Total 
(N=5 119) 

Ovary 
(N=4 619) 

Fallopian tube 
(N=358) 

Peritoneum 
(N=142) 

  N % N % N % N % 

Low-grade serous carcinoma 8460/3 473 9.2 449 9.7 7 2.0 17 12.0 

High-grade serous carcinoma  
(& related) 

8461/3 (8450/3, 9014/3) 2 216 43.3 1 892 41.0 200 55.9 124 87.3 

Mucinous tumours  741 14.5 740 16.0 1 0.3 0 0.0 
Mucinous borderline tumour / 
Atypical proliferative mucinous 
tumour (& related) 

8472/1 (8470/1, 8473/1, 
9015/1) 

491 9.6 491 10.6 0 0.0 0 0.0 

Mucinous carcinoma (& related) 8480/3 (8470/3, 8471/3, 
8481/3, 8482/3) 

250 4.9 249 5.4 1 0.3 0 0.0 

Seromucinous tumours  18 0.4 18 0.4 0 0.0 0 0.0 
Seromucinous borderline 
tumour / Atypical proliferative 
seromucinous tumour 8474/1 

11 0.2 11 0.2 0 0.0 0 0.0 

Seromucinous carcinoma 8474/3 7 0.1 7 0.2 0 0.0 0 0.0 
Endometriod tumours  293 5.7 287 6.2 6 1.7 0 0.0 

Endometrioid borderline tumour 
/ Atypical proliferative 
endometrioid tumour (& related) 

8380/1 (8381/1) 18 0.4 18 0.4 0 0.0 0 0.0 

Endometrioid carcinoma (& 
related) 

8380/3 (8381/3, 8382/3, 
8570/3) 

275 5.4 269 5.8 6 1.7 0 0.0 

Clear cell tumours  181 3.5 178 3.9 3 0.8 0 0.0 
Clear cell borderline tumour / 
Atypical proliferative clear cell 
tumour 8313/1 

10 0.2 10 0.2 0 0.0 0 0.0 

Clear cell carcinoma (& related) 8310/3 (8313/3) 171 3.3 168 3.6 3 0.8 0 0.0 

Brenner tumours  24 0.5 24 0.5 0 0.0 0 0.0 
Borderline Brenner tumour / 
Atypical proliferative Brenner 
tumour 9000/1 

15 0.3 15 0.3 0 0.0 0 0.0 
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Description Code Total 
(N=5 119) 

Ovary 
(N=4 619) 

Fallopian tube 
(N=358) 

Peritoneum 
(N=142) 

  N % N % N % N % 

Malignant Brenner tumour 9000/3 9 0.2 9 0.2 0 0.0 0 0.0 

Other tumours  129 2.5 115 2.5 14 3.9 0 0.0 
Undifferentiated carcinoma 8020/3 16 0.3 16 0.3 0 0.0 0 0.0 
Pseudosarcomatous carcinoma 8033/3 1 0.0 1 0.0 0 0.0 0 0.0 

Adenosquamous carcinoma 8560/3 1 0.0 1 0.0 0 0.0 0 0.0 

Transitional cell carcinoma 8120/3 6 0.1 5 0.1 1 0.3 0 0.0 

Carcinosarcoma 8980/3 99 1.9 88 1.9 11 3.1 0 0.0 

Mesonephric adenoma 9110/1 2 0.0 1 0.0 1 0.3 0 0.0 

Mesnephric adenocarcinoma 9110/3 4 0.1 3 0.1 1 0.3 0 0.0 
Non-specified carcinomas  357 7.0 349 7.6 8 2.2 0 0.0 

Carcinoma, NOS (& related) 8010/3 (8012/3, 8021/3, 
8032/3, 8070/3) 

62 1.2 62 1.3 0 0.0 0 0.0 

Adenocarcinoma, NOS (& 
related) 

8140/3 (8200/3, 8323/3, 
8440/3) 

158 3.1 150 3.2 8 2.2 0 0.0 

Neoplasm, uncertain whether 
benign or malignant 8000/1 

2 0.0 2 0.0 0 0.0 0 0.0 

Neoplasm, malignant (& related) 8000/3 (8004/3) 135 2.6 135 2.9 0 0.0 0 0.0 
NOS: not otherwise specified. 
Source: BCR  
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Appendix 5.2. Main diagnostic and staging procedures 

Table 46 – Main diagnostic and staging procedures performed within three months around the incidence date 
 Total 

(N=5 119) 
Ovary 

(N=4 619) 
Fallopian tube 

(N=358) 
Peritoneum 

(N=142) 
 N % N % N % N % 

Multidisciplinary team meeting (MDT) 4 638 90.6 4 177 90.4 327 91.3 134 94.4 
Cytogenetic procedures         
 Genetic testing (within -1 to +1 years of 

incidence) 
2 049 40.0 1 739 37.7 237 66.2 73 51.4 

 CEA testing 675 13.2 608 13.2 43 12.0 24 16.9 
 CA-125 testing 4 160 81.3 3 734 80.9 308 86.0 118 83.1 
Diagnosis         
 Cytohistological Examination 5 005 97.8 4 510 97.6 354 98.9 141 99.3 
  Histological examination 4 787 93.5 4 302 93.1 347 96.9 138 97.2 

  Intra-operative frozen sections 1 305 25.5 1 199 26.0 97 27.1 9 6.3 
 Immunohistological testing 4 087 79.9 3 624 78.5 325 90.8 138 97.2 

 Cytological examination 3 960 77.4 3 575 77.4 274 76.5 111 78.2 

 Image guided biopsy 141 2.8 127 2.8 10 2.8 4 2.8 
Removal of ovarian cyst 168 3.3 162 3.5 4 1.1 2 1.4 
Scopies 1 632 31.9 1 428 30.9 118 33.0 86 60.6 
 Laparoscopy 1 420 27.7 1 245 27.0 95 26.5 80 56.3 
 Hysteroscopy 143 2.8 114 2.5 22 6.1 7 4.9 

  Cystoscopy 193 3.8 181 3.9 6 1.7 6 4.2 

 Pleuroscopy 3 0.1 3 0.1 0 0.0 0 0.0 
CEA: carcinoembryonic antigen; CA-125: cancer antigen 125. 
Source: BCR-IMA 
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Table 47 – Imaging procedures performed within +/- three months around the incidence date 
 Total 

(N=5 119) 
Ovary 

(N=4 619) 
Fallopian tube 

(N=358) 
Peritoneum 

(N=142) 
 N % N % N % N % 

Any imaging procedure (within +/- 3 months of 
incidence) 

5 066 99.0 4 571 99.0 353 98.6 142 100.0 

Ultrasound 4 353 85.0 3 939 85.3 309 86.3 105 73.9 
 Pelvis 3 601 70.4 3 256 70.5 265 74.0 80 56.3 

 Abdomen 2 107 41.2 1 912 41.4 136 38.0 59 41.5 
 Thorax 188 3.7 167 3.6 13 3.6 8 5.6 

 Multiple regions 118 2.3 98 2.1 15 4.2 5 3.5 

CT 4 439 86.7 3 997 86.5 305 85.2 137 96.5 
 Abdomen only 3 585 70.0 3 266 70.7 213 59.5 106 74.6 

 Combined thorax and abdomen 1 885 36.8 1 641 35.5 168 46.9 76 53.5 
 Thorax only 1 611 31.5 1 452 31.4 100 27.9 59 41.5 

PET(CT) 919 18.0 780 16.9 98 27.4 41 28.9 
MRI 1 802 35.2 1 591 34.5 165 46.1 46 32.4 

Neck to pelvis 1 703 33.3 1 503 32.5 161 45.0 39 27.5 

Head 149 2.9 134 2.9 7 2.0 8 5.6 

X-ray 3 617 70.7 3 233 70.0 266 74.3 118 83.1 
 Abdomen/pelvis 1 318 25.8 1 191 25.8 77 21.5 50 35.2 

 Thorax 3 374 65.9 3 006 65.1 254 70.9 114 80.3 
Source: BCR-IMA 
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Appendix 5.3. Main therapeutic procedures 
Appendix 5.3.1. Systemic treatment 

Table 48 – Chemotherapy products (including targeted therapy) administered from 1 month before to 9 months after the incidence date (epithelial 
ovarian cancer, incidence 2014-2018) 

 Total Ovary Fallopian tube Peritoneum 
 N % N % N % N % 

Borderline tumours (N=1 097) 
Any chemotherapy (including targeted therapy) 37 3.4 37 3.4 0 0.0 0 0.0 
     Platinum-based chemotherapy    27 2.5 27 2.5 0 0.0 0 0.0 
 Carboplatin 21 1.9 21 1.9 0 0.0 0 0.0 
 Cisplatin 5 0.5 5 0.5 0 0.0 0 0.0 

 Oxaliplatin 3 0.3 3 0.3 0 0.0 0 0.0 

     Taxanes 23 2.1 23 2.1 0 0.0 0 0.0 
 Paclitaxel 22 2.0 22 2.0 0 0.0 0 0.0 

 Docetaxel 2 0.2 2 0.2 0 0.0 0 0.0 

     Platinum-based + paclitaxel 17 1.5 17 1.6 0 0.0 0 0.0 
     Platinum-based + docetaxel 1 0.1 1 0.1 0 0.0 0 0.0 
     Other chemotherapeutics 21 1.9 21 1.9 0 0.0 0 0.0 
     Targeted therapy: Bevacizumab 2 0.2 2 0.2 0 0.0 0 0.0 
 Bevacizumab in combination with other chemo 2 0.2 2 0.2 0 0.0 0 0.0 

     Other Targeted therapy   1 0.1 1 0.1 0 0.0 0 0.0 
Invasive tumours (N=4 022) 

Any chemotherapy (including targeted therapy) 3 145 78.2 2 703 76.7 316 88.8 126 88.7 
     Platinum-based chemotherapy    3 110 77.3 2 670 75.8 314 88.2 126 88.7 
 Carboplatin 3 090 76.8 2 653 75.3 312 87.6 125 88.0 

 Cisplatin 191 4.7 156 4.4 23 6.5 12 8.5 

 Oxaliplatin 24 0.6 22 0.6 1 0.3 1 0.7 
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 Total Ovary Fallopian tube Peritoneum 
 N % N % N % N % 

     Taxanes 2 847 70.8 2 435 69.1 296 83.1 116 81.7 
 Paclitaxel 2 843 70.7 2 434 69.1 294 82.6 115 81.0 

 Docetaxel 37 0.9 27 0.8 8 2.2 2 1.4 

     Platinum-based + paclitaxel 2 825 70.2 2 418 68.6 292 82.0 115 81.0 
     Platinum-based + docetaxel 37 0.9 27 0.8 8 2.2 2 1.4 
     Other chemotherapeutics 547 13.6 477 13.5 47 13.2 23 16.2 
     Targeted therapy: Olaparib 9 0.2 8 0.2 0 0.0 1 0.7 
 Olaparib in combination with other chemo 9 0.2 8 0.2 0 0.0 1 0.7 

     Targeted therapy: Bevacizumab 784 19.5 666 18.9 81 22.8 37 26.1 
 Bevacizumab in combination with other chemo 781 19.4 664 18.8 80 22.5 37 26.1 

 Bevacizumab alone 3 0.1 2 0.1 1 0.3 0 0.0 
Note: Because at least 1 administration is required to be included in the numerator, the sum of the subcategories does not equal the total category. 
Source: BCR – IMA  
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Appendix 5.3.2. Debulking surgery 
Table 49 – Proportion of patients with stage IIB-IV epithelial ovarian cancer who received a debulking surgery, by patient, tumour and treatment 
characteristics 

 Denominator Numerator Proportion (%) 

Overall 2 591 1 158 44.7 

Anatomic site    

 Ovary 2 300 971 42.2 

 Fallopian tube 234 152 65.0 

 Primary peritoneum 57 35 61.4 

Age at diagnosis    

 <50 years 227 147 64.8 

 50-59 years 425 262 61.6 

 60-69 years 673 365 54.2 

 70-79 years 765 311 40.7 

 80+ years 501 73 14.6 

WHO performance status    

    0 – Asymptomatic 470 273 58.1 

 1 – Symptomatic but completely ambulatory 1 499 718 47.9 

 2 – Symptomatic, <50% in bed during the day 283 62 21.9 

 3 – Symptomatic, >50% in bed, but not bedbound 85 6 7.1 

 4 – Bedbound 21 0 0.0 

 Missing 233 99 42.5 

Number of comorbidities    

    0 1 192 647 54.3 
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 Denominator Numerator Proportion (%) 

 1 1 017 385 37.9 

 2 342 112 32.7 

 3 40 14 35.0 

Cardiovascular comorbidity    

 Absent 1 300 695 53.5 

 Present 1 291 463 35.9 

Diabetes    

 Absent 2 273 1 050 46.2 

 Present 318 108 34.0 

Respiratory comorbidity    

 Absent 2 379 1 078 45.3 

 Present 212 80 37.7 

Inpatient bed days during year prior to incidence date    

 0 days 1 005 509 50.6 

 1-5 days 1 087 501 46.1 

 6-15 days 366 119 32.5 

 >15 days 133 29 21.8 

Tumour stage (detailed)    

 IIB 116 64 55.2 

 IIC 15 8 53.3 

 III NOS 208 99 47.6 

 IIIA 148 81 54.7 

 IIIB 227 135 59.5 
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 Denominator Numerator Proportion (%) 

 IIIC 848 442 52.1 

 IV NOS 615 180 29.3 

 IVA 254 73 28.7 

 IVB 160 76 47.5 

Behaviour    

Borderline 50 23 46.0 

Invasive 2 541 1 135 44.7 

Incidence year    

2014 542 227 41.9 

2015 543 251 46.2 

2016 516 236 45.7 

2017 508 232 45.7 

2018 482 212 44.0 

Treatment modality    

 Main surgery only 153 62 40.5 

 Systemic Tx < Main surgery 87 45 51.7 

 Systemic Tx < Main surgery < Systemic Tx 969 642 66.3 

 Main surgery < Systemic Tx 729 409 56.1 

 Primary systemic Tx (no main surgery) 419 0 0.0 

 No main surgery/systemic Tx 234 0 0.0 
NOS: Not otherwise specified. 
Source: BCR-IMA  
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Table 50 – Proportion of patients with stage IIB-IV epithelial ovarian cancer who received primary or interval debulking surgery  
 Denominator Numerator Proportion (%) 

Overall debulking  2 591 1 158 44.7 
Primary debulking surgery (IIB-IVB) 2 591 471 18.2 

 IIB 116 52 44.8 

 IIC 15 6 40.0 

 III NOS 208 23 11.1 
 IIIA 148 64 43.2 

 IIIB 227 85 37.4 

 IIIC 848 178 21.0 

 IV NOS 615 33 5.4 

 IVA 254 5 2.0 
 IVB 160 25 15.6 

Interval debulking surgery (IIB-IVB) 2 591 687 26.5 

 IIB 116 12 10.3 

 IIC 15 2 13.3 

 III NOS 208 76 36.5 

 IIIA 148 17 11.5 
 IIIB 227 50 22.0 

 IIIC 848 264 31.1 

 IV NOS 615 147 23.9 

 IVA 254 68 26.8 

 IVB 160 51 31.9 
NOS: Not otherwise specified. 
Source: BCR-IMA  



 

KCE Report 357 Quality indicators for the management of epithelial ovarian cancer 207 

 

Table 51 – Proportion of patients with stage IIB-IV epithelial ovarian 
cancer who received debulking surgery in a single or in multiple 
surgical procedures 

 Denominator Numerator Proportion 
(%) 

Overall debulking 2 591 1 158 44.7 

Multiple surgical 
procedures* 

2 591 397 15.3 

Single surgical procedure** 2 591 761 29.4 
Source: BCR-IMA; *Preceding pathology report or IMA-billing for surgery found 
as from 30 days before incidence date until date of main surgery; **First surgery 
found in the database fulfilled the criteria of debulking surgery 

International comparison 
While ideally the quality indicator on the proportion of patients who 
received a debulking surgery should focus on residual disease, this 
information was not available in the Belgian pathology reports, thus the 
Belgian result is based on the presence of different (surgical) procedures 
to state whether debulking was performed. Several countries reported on 
the residual disease and results show that in women with debulking 
surgery, complete debulking with no residual disease was not always 
possible. The Danish audit stated that macro radical surgery was achieved 
in 70.1% of women with stage IIIC-IV ovarian cancer (diagnosed between 
2017-2019) who underwent surgery, which corresponds to 51.4% when 
including patients who didn’t received surgery.190 Similarly in Scotland, 
59% of women with FIGO Stage II and III (excluding stage IV) undergoing 
surgery had no residual disease after the surgery (time frame 2015-16).73 

In the Netherlands complete debulking with no visual tumour tissue was 
observed in around 40% of all stage IIB-IV patients (including patients who 
didn’t receive surgery).191  

A Dutch report stated that 61.4% of the advanced stage (FIGO IIB-IV) 
patients diagnosed in the time frame 2014-2018 received debulking 
surgery.191 The majority of the Dutch patients received interval debulking 
(65%), which is in line with our findings. Similar to our findings they found 
lower proportions of debulking in women more than 70 years, and this 
trend was more pronounced during the last few years. In 2019, the West 
of Scotland reported debulking surgery in 62.6% and the North of Scotland 
reported debulking surgery in 45.3%.97, 192 The West of Scotland reached 
the national target of 60%, in contrast to the North of Scotland. To improve 
the results, the North Cancer Gynaecology Pathway Board (NCGPB) have 
worked hard to develop stratified guidelines for surgical decision-making 
but it is impossible to implement these without additional resources.97 

Lastly, while primary debulking surgery (PDS) followed by adjuvant 
chemotherapy was long the standard therapy, since the late 90ies 
administering chemo before the surgery (neoadjuvant – NACT) has been 
introduced in ovarian cancer and has become increasingly popular. A 
recent update of a Cochrane systematic review showed comparable 
results on survival of NACT before interval debulking (IDS) versus PDS in 
stage III and IV patients.53, 143 NACT may reduce some of the risks of 
surgery, and probably halves the risk of needing bowel removed and/or 
the bowel diverted through the abdominal wall via a stoma. Therefore 
NACT/IDS is an alternative to PDS followed by chemotherapy in women 
with bulky stage IIIc/IV disease. At the moment two studies are ongoing 
(SUNNY and TRUST trialv, results expected in 2023 and 2024 
respectively), that will contribute to the evidence basis to guide clinical 
practice. 

 

 
v  TRUST trial: Trial of Radical Upfront Surgical Therapy in advanced ovarian 

cancer - NCT02828618. SUNNY trial: Study of Upfront Surgery Versus 

Neoadjuvant Chemotherapy in Patients With Advanced Ovarian Cancer - 
NCT02859038 
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Table 52 – Debulking surgery – International results 
Author Period 

covered 
Country Results 

Whitmore et al. 2020188 2010-2014 USA Methods: A retrospective cohort study was performed using the National Cancer Database (NCDB). Women 
aged 18–90 years, diagnosed with stage IIIC or IV epithelial ovarian cancer between January 2010 through 
December 2014 were included. In total 25 952 stage IIIC or IV were identified.  
Results: 19 838 women received either primary debulking or NACT, 14 988 (75.6%) were treated with PDS 
while 4 850 (24.4%) were treated with NACT. A closer look showed that an additional 3 078 had no surgery. 
In conclusion 16 760 women (64.6%) received a surgery which is considered a debulking. 

Dutch Gynecological 
Oncology Audit (DGOA) 

2014-2018 The 
Netherlands 

Methods: Between January 01, 2014 and December 31, 2018, a total of 6535 patients with ovarian cancer 
were registered in the Dutch Gynaecological Oncology Audit (mandatory registry in the Netherlands) 
For FIGO IIB-IV, a debulking indicator with 3 subdivisions is reported 

a) Percentage of patients with advanced ovarian cancer with primary cytoreductive surgery on the 
total number of patients that received a debulking  

b) Percentage of patients with advanced ovarian cancer with complete primary cytoreductive surgery 
on the total number of patients receiving a primary cytoreductive surgery .  

c) Percentage of patients with advanced ovarian cancer with complete interval cytoreductive surgery 
on the total number of patients receiving an interval cytoreductive surgery 

(complete = Macroscopisch intra-and retroperitoneaal no tumour tissue present) 
Results:  

a) Over time, the percentage primary cytoreductive surgery decreased from 57.8% in 2014, 48.3% in 
2015, 41.2% in 2016, 46.8% in 2017 and 39.7% in 2018.  

b) The percentage of “complete” primary debulking increases from 53.5%, 68.6%, 72.5%, 66.7% to 
69.1% in 2018.  

c) The percentage of “complete” interval debulking increases from 54.1%, 57.8%, 59%, 62.5% to 
66.2% in 2018 

Integraal Kankercentrum 
Nederland191 

2014-2018 The 
Netherlands 

Methods: national report based on data from the Dutch Cancer Registry (NKR). The report describes the 
variation in oncological care for patients with invasive epithelial ovarian carcinoma from 2014 to 2018 and 
compares the gynaecological oncology regions in the Netherlands. 
Results: 3212 advanced stage (FIGO IIB-IV) patients received debulking surgery on a total of 5230 
diagnoses  61.4 % received debulking. The percentage of debulking in women >70 years was lower 
(around 50%). The majority of patients received interval debulking, with variation around 54%-73% 
depending on the region. Complete debulking (no visual tumour tissue) was observed in around 40% of all 
advanced stages (including patients with no surgery): 70% of the patients who underwent primary debulking 
and in 61% of those with interval debulking. A sub-analysis showed that the proportion of patients with 
interval debulking was higher in patients with a higher stage (IIIC and IV).  
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Author Period 
covered 

Country Results 

NHS West of Scotland 
Cancer Network192 

2017-2018 Scotland 
(West) 

Methods: clinical audit data in West of Scotland based on the NHS Scotland Ovarian Cancer Quality 
Performance Indicators, which were updated in 2018. 
For advanced stage, 3 subindicators are reported 

a) Numerator: Number of patients with advanced epithelial ovarian cancer (FIGO Stage 2 or higher) 
undergoing surgery (primary or delayed). 
Denominator: All patients with advanced epithelial ovarian cancer (FIGO Stage 2 or higher) 

This indicators measures the % of surgeries, not the quality or end result of the debulking surgery.  
The target was set at 60%. 

b) Percentage of patients with advanced epithelial cancer who underwent primary surgery where no 
residual disease is achieved. 

c) Percentage of patients with advanced epithelial ovarian cancer who underwent delayed primary 
surgery after chemotherapy where no residual disease is achieved 

Results:  
a) Overall in the West of Scotland, 62.6% (87/139) of patients with advanced epithelial ovarian cancer 

underwent either primary or delayed surgery which meets the 60% target for the second year. 
b) Of those with a primary surgery, 76.5% (62 out of 81 cases) achieved no residual disease 
c) Of those with a surgery after chemotherapy, 70.5% (24 out of 34) achieved no residual disease 

North Cancer Alliance97 2017-2018 Scotland 
(North) 

Methods: Clinical audit data in North of Scotland (NOSCAN) based on the NHS Scotland Ovarian Cancer 
Quality Performance Indicators, which were updated in 2018. 
Results: Overall in the North of Scotland 45.3% (48/106) of patients with advanced epithelial ovarian cancer 
underwent either primary or delayed surgery.  

Dansk Gynækologisk 
Cancer Database 
2017/2019190 

2017-2019 Denmark Methods: Annual report of the Danish gynaecology cancer database (ovarian cancer patients including 
borderline). This indicator included ovarian cancer patients with stage IIIC-IV who had macro radical 
surgeryw either primarily or after neoadjuvant chemotherapy (=debulking). Patients who did not undergo 
primary surgery (diagnostic procedures such as laparoscopy and diagnostic laparotomy) were not included 
in the numerator. 
Results: 27% (56 / 210) of Danish patients with IIIC-IV ovarian cancer did not undergo surgery. Of the 154 
patients who underwent surgery (which was not a laparoscopy or diagnostic procedure, 55 primarily and 99 

 
w  Surgery consisting of major excision or restructuring of a body region; radical surgery is most often used in aggressive or advanced cancer. This is in contrast to 

conservative surgery. 
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Author Period 
covered 

Country Results 

after neoadjuvant), 108 (70.1%) had a macro radical surgery (46/55 patients with primary surgery and 62/99 
after neoadjuvant) which corresponds to 51.4% of all patients (including those without surgery).  

NHS National Services 
Scotland73 
 

2013-2016 Scotland Methods: Scottish audit on patients diagnosed between October 2013 and September 2016 
Numerator: Number of patients with advanced epithelial ovarian cancer (FIGO Stage 2 or higher 
– excluding stage 4) with no macroscopic residual disease following surgery.  
Denominator: All patients with advanced epithelial ovarian cancer (FIGO Stage 2 or higher – 
excluding stage 4) undergoing surgery.  

Target: 30% (in 2016) 
Results: in 2013/14 the proportion of women with surgery and having no macroscopic residual disease was 
47%, in 2014/15 62% and in 2015/16 59%.  

  

Appendix 5.3.3. Comprehensive treatment 
Table 53 – Proportion of patients with invasive stage IIB-IV epithelial ovarian cancer whose treatment combined debulking surgery and platinum-
based chemotherapy, by patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 

Overall 2 541 1 094 43.1 

Anatomic site    

 Ovary 2 250 912 40.5 

 Fallopian tube 234 149 63.7 

 Primary peritoneum 57 33 57.9 

Age at diagnosis    
    <50 years 198 130 65.7 

 50-59 years 415 251 60.5 

 60-69 years 666 353 53.0 

 70-79 years 763 298 39.1 

 80+ years 499 62 12.4 
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 Denominator Numerator Proportion (%) 

Age group for target    

 <75 years 1 680 907 54.0 

 75-79 years 362 125 34.5 

 80+ years 499 62 12.4 

WHO performance status    
    0 – Asymptomatic 452 257 56.9 

 1 – Symptomatic but completely ambulatory 1 474 680 46.1 

 2 – Symptomatic, <50% in bed during the day 281 60 21.4 

 3 – Symptomatic, >50% in bed, but not bedbound 85 4 4.7 

 4 – Bedbound 21 0 0.0 

 Missing 228 93 40.8 
Number of comorbidities    

    0 1 155 609 52.7 

 1 1 007 366 36.3 

 2 339 106 31.3 

 3 40 13 32.5 
Cardiovascular comorbidity    

 Absent 1 262 656 52.0 

 Present 1 279 438 34.2 

Diabetes    

 Absent 2 226 992 44.6 

 Present 315 102 32.4 
Respiratory comorbidity    

 Absent 2 330 1 017 43.6 

 Present 211 77 36.5 

Inpatient bed days during year prior to incidence date    
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 Denominator Numerator Proportion (%) 

 0 days 979 476 48.6 

 1-5 days 1 067 475 44.5 

 6-15 days 363 116 32.0 

 >15 days 132 27 20.5 

Multiple tumours (2004-2018)    
 Single tumour 2 290 974 42.5 

 Multiple tumours 251 120 47.8 

Tumour stage    

 IIB-IIIB 670 351 52.4 

 IIIC-IVA* 1 712 669 39.1 

 IVB* 159 74 46.5 
Incidence year    

2014 533 217 40.7 

2015 534 234 43.8 

2016 501 222 44.3 

2017 501 219 43.7 
2018 472 202 42.8 

Note: IVA/B split only came into effect in TNM8. 
Source: BCR-IMA  
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Table 54 – Proportion of patients with invasive stage IIB-IV epithelial ovarian cancer who received different combinations of treatment modalities 
 Denominator Numerator Proportion (%) 

Debulking + platinum chemotherapy (main QI) 2 541 1 094 43.1 

Debulking only 2 541 40 1.6 

Debulking + non-platinum chemotherapy 2 541 1 <0.1 

Platinum chemotherapy only (no surgery) 2 541 402 15.8 

Platinum chemotherapy + other surgery 2 541 677 26.6 

Non-platinum chemotherapy + other surgery 2 541 5 0.2 

Other surgery only 2 541 73 2.9 

Non-platinum chemotherapy only (no surgery) 2 541 16 0.6 

No oncological treatment 2 541 233 9.2 
Source: BCR-IMA  

International comparison 
A recent Dutch analysis on the same time frame 2014-2018 concluded that 
in women with advanced stage ovarian cancer, a treatment was recorded 
in 84.5%. Among those treated, the combination of debulking and 
chemotherapy was given to 80% of women aged less than 70 years old; 
this proportion decreased to around 60% in those aged 70 and more.191 
The comparison of our results with the Dutch results should be performed 
with caution, since the Belgian denominator was not restricted to those 
patients who received a treatment. However, both the Dutch and the 
Belgian results show that a comprehensive treatment is less prevalent in 
the age category 80+. 

 

Another Dutch study showed that stage IV is a risk factor for not receiving 
treatment, possibly due to worse performance status and poorer 
prognosis, both influencing treatment decisions.54 A small Swedish study 
among stage IIIB-IVB women, reported debulking and chemotherapy in 
69.1% of the patients.193 
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Table 55 – Comprehensive treatment – International results 
Author Period covered Country Results 
Bretveld et al. 2019191 2014-2018 The 

Netherlands 
Methods: National report based on data from the Dutch Cancer Registry (NKR). The report describes the 
variation in oncological care for patients with ovarian carcinoma from 2014 to 2018 and compares the 
gynaecological oncology regions in the Netherlands. 
Results: On a total of 5230 diagnoses in the time frame 2014-2018, a treatment was recorded in 4419 patients 
(84.5%). Among those treated, the combination of debulking and chemotherapy was prevalent in 80% of the 
women aged less than 70 years old and decreased to around 60% in those aged 70 and more. The 
percentage of debulking in women >70 years was lower. Generally, also observed that during the last few 
years fewer and fewer older women have been receiving treatment.  

Steinberga et al. 
2019193 

2006 - 2015 Sweden Methods. A cohort of 110 patients with FIGO stage IIIB-IVB epithelial ovarian cancer was identified during 
2006-2015 and followed-up 3-12 years after the primary diagnosis at the Department of Obstetrics and 
Gynecology, Orebro University Hospital, Sweden. 
Results. The mean age was 65 years (range=27-85 years) and one third of the tumours were FIGO stage IV. 
10/110 patients (9%) received primary macroscopic radical surgery followed by adjuvant platinum-based 
chemotherapy, 45/110 (41%) underwent primary tumour reducing surgery followed by adjuvant platinum-
based combined chemotherapy, 21/110 (18%) underwent surgery after neoadjuvant chemotherapy or delayed 
primary surgery. So, in total, 69.1% of the patients received a combination of debulking and chemotherapy. 

Zijlstra et al. 201954 2008 - 2016 The 
Netherlands 

Methods. All patients diagnosed with FIGO IIB−IV, between 2008 and 2016 were identified from the 
Netherlands Cancer Registry. 
Results. A total of 9303 patients were included, of whom 14% (n=1270) received no cancer-directed treatment 
while 67% (n=6218) received a combination of cytoreductive surgery and chemotherapy. Some 15% (n=1399) 
received chemotherapy only, and 4.5% (n=416) surgical resection or hormonal therapy only. The proportion of 
patients receiving no cancer-directed treatment was higher in 2014–2016 (16%, n=496/3175) compared with 
2008–2010 (11%, n=349/3057, p<0.001). Factors associated with no cancer-directed treatment were higher 
age, FIGO stage IV, lower socioeconomic status, co-morbidity, and more recent years of diagnosis (p<0.001). 
Main reasons for no cancer-directed treatment were patient’s choice (40%) and poor condition of the patient 
(29%). 

Schuurman et al. 
201852 

2002 - 2013 The 
Netherlands 

Methods. All women diagnosed with advanced stage (FIGO IIB and higher) epithelial ovarian cancer between 
2002 and 2013 were selected from the Netherlands Cancer Registry (n = 10 440). Elderly patients were defined 
as aged ≥70 years.  
Results. With advancing age, less patients received ((neo-)adjuvant) treatment. Over time, elderly patients 
were less often treated (OR 2002–2004 versus 2011–2013: 0.73; 95%CI: 0.58–0.92). But if treated, more often 
standard treatment was provided and 30-day post-operative mortality decreased from 4.5% to 1.9% between 
2005-2007 and 2011–2013. In all age categories treatment shifted from primary surgery towards primary 
chemotherapy, in patients aged 70–79 years combination therapy increased (+5%) between 2002-2004 and 
2011–2013.  
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Appendix 5.3.4. Treatment schemes 

Table 56 – Treatment schemes based on IMA – AIM data and pathology reports (for surgical procedures) (epithelial ovarian cancer, incidence 
2014-2018) 

  Total 
(N= 5 119) 

Ovary 
(N=4 619) 

Fallopian tube 
(N=358) 

Peritoneum 
(N=142) 

  N % N % N % N % 
Stage I-IIA borderline  715  715  0  0  

 Main surgery only  684 95.7 684 95.7 0 0.0 0 0.0 

 Main surgery < systemic Tx  19 2.7 19 2.7 0 0.0 0 0.0 

 Systemic Tx < main surgery < systemic Tx  3 0.4 3 0.4 0 0.0 0 0.0 

 No oncological treatment  9 1.3 9 1.3 0 0.0 0 0.0 
Stage I-IIA invasive  846  757  88  1  

 Main surgery only  355 42.0 324 42.8 31 35.2 0 0.0 

 Main surgery < systemic Tx  424 50.1 370 48.9 54 61.4 0 0.0 

 Systemic Tx < main surgery  10 1.2 10 1.3 0 0.0 0 0.0 

 Systemic Tx < main surgery < Systemic Tx  36 4.3 33 4.4 3 3.4 0 0.0 

 Primary systemic Tx (no main surgery)  3 0.4 2 0.3 0 0.0 1 100.0 
 No oncological treatment  18 2.1 18 2.4 0 0.0 0 0.0 

Stage IIB-IV-Unknown  3 558  3 147  270  141  

 Main surgery only  513 14.4 497 15.8 9 3.3 7 5.0 

 Main surgery < systemic Tx  840 23.6 707 22.5 101 37.4 32 22.7 

 Systemic Tx < main surgery  129 3.6 114 3.6 9 3.3 6 4.3 
 Systemic Tx < main surgery < Systemic Tx  1 195 33.6 995 31.6 141 52.2 59 41.8 

 Primary systemic Tx (no main surgery)  525 14.8 487 15.5 9 3.3 29 20.6 

 No oncological treatment  356 10.0 347 11.0 1 0.4 8 5.7 

Stage IIB-III  1 710  1 497  167  46  

 Main surgery only  129 7.5 123 8.2 4 2.4 2 4.3 
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  Total 
(N= 5 119) 

Ovary 
(N=4 619) 

Fallopian tube 
(N=358) 

Peritoneum 
(N=142) 

  N % N % N % N % 
 Main surgery < systemic Tx  608 35.6 520 34.7 75 44.9 13 28.3 
 Systemic Tx < main surgery  76 4.4 67 4.5 6 3.6 3 6.5 

 Systemic Tx < main surgery < Systemic Tx  667 39.0 567 37.9 78 46.7 22 47.8 

 Primary systemic Tx (no main surgery)  137 8.0 127 8.5 4 2.4 6 13.0 

 No oncological treatment  93 5.4 93 6.2 0 0.0 0 0.0 

Stage IV  1 124  1 022  89  13  

 Main surgery only  45 4.0 43 4.2 2 2.2 0 0.0 
 Main surgery < systemic Tx  173 15.4 149 14.6 23 25.8 1 7.7 

 Systemic Tx < main surgery  36 3.2 33 3.2 3 3.4 0 0.0 

 Systemic Tx < main surgery < Systemic Tx  447 39.8 381 37.3 57 64.0 9 69.2 

 Primary systemic Tx (no main surgery)  282 25.1 275 26.9 4 4.5 3 23.1 

 No oncological treatment  141 12.5 141 13.8 0 0.0 0 0.0 
Unknown stage   724  628  14  82  

 Main surgery only  339 46.8 331 52.7 3 21.4 5 6.1 

 Main surgery < systemic Tx  59 8.1 38 6.1 3 21.4 18 22.0 

 Systemic Tx < main surgery  17 2.3 14 2.2 0 0.0 3 3.7 

 Systemic Tx < main surgery < Systemic Tx  81 11.2 47 7.5 6 42.9 28 34.1 

 Primary systemic Tx (no main surgery)  106 14.6 85 13.5 1 7.1 20 24.4 
 No oncological treatment  122 16.9 113 18.0 1 7.1 8 9.8 

Radiotherapy (any stage)  107  86  18  3  
 Category 1  18 16.8 17 19.8 1 5.6 0 0.0 

 Category 2-4  88 82.2 71 82.6 14 77.8 3 100.0 

 Category 5-8  14 13.1 10 11.6 4 22.2 0 0.0 
Note: “<” means “followed by”. 
Source: BCR – IMA 
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APPENDIX 6. QUALITY INDICATORS 
Appendix 6.1. Quality of diagnosis and staging in epithelial ovarian cancer 
Appendix 6.1.1. Multidisciplinary team (MDT) meeting (DS01) 
Documentation sheet 

Title Proportion of women with epithelial ovarian cancer who were discussed at a multidisciplinary team (MDT) meeting 

Rationale The rationale for MDT meetings is to provide a platform for medical specialists to coordinate the delivery of care through consultation amongst 
different professionals in a single setting.194, 195 The oncology MDT meeting can be defined as a regularly scheduled discussion of cancer patients, 
involving professionals from different specialties, such as medical oncologists, radiologists, surgeons, radiotherapists, pathologists and nurse 
specialists. In specific situations other health professionals from palliative medicine, mental health and other allied health disciplines may also 
participate.194, 195 
MDT meetings were identified as the best approach to organise cancer care in a way that consistently brings together all healthcare professionals 
involved in cancer diagnosis and treatment. In 2014, the European Partnership Action Against Cancer (EPAAC) published a policy statement on 
multidisciplinary cancer care which was endorsed by the majority of European scientific societies, patient organisations and stakeholders.196 

Type of QI Process 

Calculation Numerator:  Number of patients who were discussed during the multidisciplinary team (MDT) meeting between 1 month before incidence date 
and 3 months after incidence date 
Denominator:  All patients diagnosed with epithelial ovarian cancer 

Target The Scottish Cancer Taskforce put forward a target of 95%.49 The target for this QI is challenging as there will always be some patients who only 
present at time of requiring emergency surgery, or where ovarian cancer is an incidental finding of other primary treatment, neither of which will be 
discussed at MDT prior to treatment. The tolerance within this target accounts for situations where patients require treatment urgently. 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2 

Technical 
definitions 

BCR data: selection of patients with diagnosis of epithelial ovarian cancer including borderline tumours (Table 11 in Appendix 1) 
IMA data: billing codes for MDT (MOC-COM) meeting (Table 19 in Appendix 3.1.1) 
 Incidence date as registered at BCR (= date of first histopathological confirmation of the tumour; if not available, date of technical procedure 

or clinical investigation leading to the diagnosis of cancer). Where the first histopathological confirmation is based on a surgical procedure for 
staging that is combined with comprehensive treatment, the incidence date equals the date of surgery. 

Risk adjustment None (process indicator) 
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Title Proportion of women with epithelial ovarian cancer who were discussed at a multidisciplinary team (MDT) meeting 

Limitations The main limitation is that we measure the indicator based on billings for MDT meetings, which is only a proxy for MDT meetings effectively held. 
Billing rules for MDT meetings state that only one MDT meeting can be billed per patient for the first diagnosis. While this discussion should take 
place before any definitive treatment is given, a validation study in oesophageal cancer revealed that some centres discussing patients pre-op and 
post-op only billed the last meeting.72 Because using a limited time frame (e.g. before the start of the treatment) would have led to an 
underestimation of the proportion of patients discussed at a MDT meeting, a larger time window was chosen, i.e., between 1 month before incidence 
date and 3 months after incidence date.  
Another limitation is that we have no information on the quality of the multidisciplinary meeting itself, only that it was held. 

Subgroup analyses  Per anatomic site, incidence year, age at diagnosis, tumour stage and main treatment modality 

Sensitivity analyses MDT meeting before first treatment (chemotherapy or surgery) within 1 month before incidence until the day before start of first treatment 

Benchmarking Diagnostic centre  

International 
indicator 

Indicator was used in Scotland (NHS Scotland).49 

Comments  
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Results 
Table 57 – Proportion of patients with epithelial ovarian cancer for whom a multidisciplinary team (MDT) meeting was charged within 1 month 
before until 3 months after incidence date, by patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 
Overall 5 119 4 638 90.6 
Anatomic site    

 Ovary 4 619 4 177 90.4 

 Fallopian tube 358 327 91.3 

 Primary peritoneum 142 134 94.4 

Age at diagnosis    

 <50 years 795 715 89.9 
 50-59 years 938 858 91.5 

 60-69 years 1 279 1 168 91.3 

 70-79 years 1 241 1 140 91.9 

 80+ years 866 757 87.4 

Tumour stage    
 I 1 448 1 312 90.6 

 II/IIA 113 104 92.0 

 IIB/IIC 149 139 93.3 

 III 1 561 1 468 94.0 

 IV 1 124 1 040 92.5 

 X (missing) 724 575 79.4 
Incidence year    

2014 1 092 977 89.5 

2015 1 052 948 90.1 

2016 971 877 90.3 

2017 1 033 942 91.2 
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 Denominator Numerator Proportion (%) 
2018 971 894 92.1 

Treatment modality    

 Main surgery only 1 552 1 323 85.2 

 Systemic Tx < Main surgery 139 132 95.0 

 Systemic Tx < Main surgery < Systemic Tx 1 234 1 153 93.4 

 Main surgery < Systemic Tx 1 283 1 228 95.7 

 Primary systemic Tx (no main surgery) 528 505 95.6 
 No main surgery/systemic Tx 383 297 77.5 

Source: BCR-IMA  

Table 58 – Sensitivity analysis: Proportion of patients with epithelial ovarian cancer who received surgery and/or chemotherapy for whom a 
multidisciplinary team (MDT) meeting was charged before start of treatment 

 Denominator Numerator Proportion (%) 

MDT meeting charged within 1 month before until 3 months after incidence 
date 

4 736 4 341 91.7 

MDT meeting charged within 1 month before incidence date until the day 
before start of first treatment 

4 736 1 553 32.8 

 By treatment modality    

 Main surgery only 1 552 162 10.4 

 Systemic Tx < Main surgery 139 83 59.7 

 Systemic Tx < Main surgery < Systemic Tx 1 234 714 57.9 

 Main surgery < Systemic Tx 1 283 250 19.5 

 Primary systemic Tx (no main surgery) 528 344 65.2 
Source: BCR-IMA  
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International comparison 

Table 59 – Multidisciplinary team (MDT) meeting – International results 
Author Period 

covered 
Country Results 

Gac et al. 2021197 January – 
June 2016 

France Methods. A multicentre retrospective observational cohort study was conducted from January 1 to June30, 
2016. 91 patients were evaluated in 16 centres. 

Quality indicator 5 “treatment planned and reviewed at a multidisciplinary team (MDT) meeting” was 
evaluated as follows. Numerator: patients with advanced ovarian cancer for whom the decision for 
therapeutic intervention was recommended by an MDT, denominator: all patients with advanced ovarian 
cancer undergoing therapeutic intervention. Optimal Target ≥95% was expected. 

Results. Patient records were not presented to a MDT before surgery in 24% (n=22/91) of cases. Treatment 
decisions were inconsistent with the MDT proposal in 4% (n=3/69) of cases. 

Information Services 
Division Scotland 201873 

2013-2016 Scotland Overall in Scotland in 2015/16, 92% of patients with epithelial ovarian cancer were discussed at the MDT 
before definitive treatment. This is similar to the previous 2 years but below the 95% target. 
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Appendix 6.1.2. Genetic testing (DS02) 
Documentation sheet 

Title Proportion of women with invasive epithelial ovarian cancer who underwent genetic testing 

Rationale While there are several genes linked to the development of or an increased risk of ovarian cancer, BRCA1 and BRCA2 mutations were the first to 
be associated with ovarian cancer and are therefore the most researched.75 Most BRCA mutations are inherited (germline mutation) while there 
are also mutations restricted to the tumour tissue (somatic mutation).  
Previously, guidelines only recommended germline BRCA testing in specific circumstances, including personal or family history of breast cancer or 
ovarian cancer, young age at diagnosis, and ethnicity (e.g. Ashkenazi Jewish ancestry), resulting in approximately 28% germline BRCA mutations 
in patients with OC being missed because the patients did not present with any of these characteristics.76. In addition to estimating the risk for 
developing secondary cancers and the possible consequences of a germline mutation for relatives, knowing the BRCA mutation status (germline 
or somatic) has therapeutic implications, which has stimulated the somatic testing on tumour tissue.  
Since 2014, guidelines have been updated to recommend testing a larger patient group.86, 87  
Guidelines now state that BRCA testing should be proposed to all patients with non-mucinous and non-borderline ovarian epithelial 
carcinoma, fallopian tube carcinoma and primary peritoneal carcinoma at the time of initial diagnosis for the following reasons13, 89: 

a) Patients with a positive test for BRCA1/2 pathogenic variants show a greater benefit from the treatment with poly-(ADP-ribose) polymerase 
(PARP) inhibitors when compared to patients not carrying such variants;80-83 

b) Patients with germline/somatic BRCA-mutated ovarian cancers show an increased sensitivity to platinum-based chemotherapy (ovarian 
cancer standard-of-care);78, 79 

c) BRCA-positive patients affected by ovarian cancer should undergo active surveillance for the risk of developing secondary cancers (breast 
cancer and other familial cancers associated with BRCA gene pathogenic variants). 

Guidelines recommend as a first step to perform germline BRCA testing of a blood/saliva sample and, if negative, a tumour tissue sample should 
be tested to identify non-germline BRCA mutations which are also PARP-inhibitor therapy candidates.85, 198 
Some histology types do not seem to be related to BRCA germline mutations, including low-grade serous carcinoma and non-invasive 
micropapillary serous carcinoma199, borderline200 and mucinous carcinomas. Mucinous-type carcinoma is most often associated with other 
mutations such as CDKN2A, KRAS and TP53 mutations.201  

Type of QI Process 

Calculation Numerator:  Number of patients who underwent genetic testing (between 1 year before and 1 year after incidence date) 
Denominator: All patients diagnosed with invasive epithelial ovarian cancer 
Exclusions: 

 Patients with low grade serous disease 
 Patients with mucinous tumours 
 Patients with borderline tumours 

Target The Scottish Cancer Taskforce put forward a target of 90%.49  
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Title Proportion of women with invasive epithelial ovarian cancer who underwent genetic testing 

The target tolerance level accounts for factors of patient choice. 
Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  

 IMA data: 2013 – 2020 Q2  
Technical 
definitions 

BCR data: selection of patients with diagnosis of invasive epithelial ovarian cancer (Table 11 in Appendix 1) 
IMA data: billing codes for genetic testing (Table 20-Table 22 in Appendix 3.1.2)  

Risk adjustment None (process indicator) 

Limitations 1. There is a possible underestimation because the available IMA data (which has info on genetic testing performed between 1 year before 
and maximum 5 years after incidence date) do not capture the genetic tests performed more than one year before incidence (not capturing 
genetic tests done in the context of existing family risk or previous cancersx). This hampers comparison between hospitals. There is a risk 
of having an imbalance between centres that follow many BRCA-positive families/patients and the others, since BRCA status is sometimes 
already known years before the diagnosis of ovarian cancer. Small centres that did not follow BRCA-positive patients recently endorsed 
the recommendations to perform genetic tests and would be expected to have a larger proportion of tested patients in recent years. 

2. It is impossible to differentiate between germline versus somatic testing in the dataset. Moreover, the billing codes used are not specific 
for BRCA mutation testing and can be used for other genetic mutations: From 2013, genetic testing was only performed and reimbursed 
for germline testing. Three codes could be used according to the complexity of the genetic testing performed from level 1 ([565515-565526] 
<10 amplicons, <1,5 kb ORF, del/dup only, dynamic mutation, familial mutation), level 2 [565530-565541], to level 3 ([565552-565563] 
>9kb ORF). A remaining code [565434-565445], was used in healthy women (at the moment of the test) for whom a mutation was known 
in their family to verify if they were carriers of a mutation. In October 2015, Astra-Zeneca obtained the reimbursement status for Lynparza® 
(PARP inhibitor) and asked for the reimbursement of somatic testing. INAMI/RIZIV allowed geneticists to use the code 565530-565541 to 
obtain a reimbursement for somatic testing from 2016 onwards. However, this code could be used for both somatic and germline testing 
(impossible to differentiate for which purpose this test was performed). Nevertheless, these tests were not performed at a large scale from 
the beginning (restricted to the genetic centres). In 2019, with the introduction of Next Generation Sequencing (NGS, conventions with 
RIZIV-INAMI), the BRCA testing on tumour tissue was expanded to 10 Belgian NGS-networks. 

3. The result of the genetic testing is not captured in our dataset (only if and when it was billed). 
Subgroup analyses   Per anatomic site, age at diagnosis, stage, histological type (high grade serous vs. other) and main treatment modality 

 2014-2015 vs. ≥2016 (endorsement of clinical guidelines) 
Sensitivity analyses Enlarging time frames around the incidence date per year until a maximum of 5 years after incidence date (the follow-up in IMA is 5 years after 

incidence date). 

Benchmarking Centre of diagnosis 

International 
indicator 

Indicator of NHS Scotland 49 used in other studies (see Table 62). 

 
x  In the validation study, this was very limited. 
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Results 
Table 60 – Proportion of patients with epithelial ovarian cancer who underwent genetic testing within 1 year before to 1 year after incidence, by 
patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 
Overall 3 254 1 666 51.2 
Anatomic site    

 Ovary 2 793 1 372 49.1 

 Fallopian tube 336 227 67.6 

 Primary peritoneum 125 67 53.6 

Age at diagnosis    

 <50 years 264 190 72.0 
 50-59 years 549 370 67.4 

 60-69 years 850 499 58.7 

 70-79 years 920 450 48.9 

 80+ years 671 157 23.4 

Tumour stage    
 I 518 220 42.5 

 II/IIA 77 35 45.5 

 IIB/IIC 115 62 53.9 

 III 1 263 737 58.4 

 IV 952 509 53.5 

 X (missing) 329 103 31.3 
Histological type    

 High grade serous 2 187 1 294 59.2 

 Other 1 067 372 34.9 

Incidence year    

2014 645 167 25.9 
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 Denominator Numerator Proportion (%) 
2015 647 284 43.9 
2016 624 346 55.4 

2017 690 424 61.4 

2018 648 445 68.7 

Treatment modality    

 Main surgery only 317 60 18.9 

 Systemic Tx < Main surgery 107 65 60.7 
 Systemic Tx < Main surgery < Systemic Tx 1 076 752 69.9 

 Main surgery < Systemic Tx 1 023 594 58.1 

 Primary systemic Tx (no main surgery) 418 179 42.8 

 No main surgery/systemic Tx 313 16 5.1 
Source: BCR-IMA 

Table 61 – Sensitivity analysis: Proportion of patients with epithelial ovarian cancer who underwent genetic testing within 1 year before to 1-5 
years after incidence  

 Denominator Numerator Proportion (%) 

Incidence year 2014-2018 - genetic testing within:    

 1 year before to 1 year after incidence 3 254 1 666 51.2 

 1 year before to 2 years after incidence* 3 254 1 920 59.0 
 1 year before to 3 years after incidence* 3 254 1 992 61.2 

 1 year before to 4 years after incidence* 3 254 2 020 62.1 

 1 year before to 5 years after incidence* 3 254 2 028 62.3 

Incidence year 2014 - genetic testing within:    

 1 year before to 1 year after incidence 645 167 25.9 

 1 year before to 2 years after incidence 645 270 41.9 
 1 year before to 3 years after incidence 645 299 46.4 
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 Denominator Numerator Proportion (%) 

 1 year before to 4 years after incidence 645 312 48.4 

 1 year before to 5 years after incidence 645 319 49.5 

Incidence year 2015 - genetic testing within:    

 1 year before to 1 year after incidence 647 284 43.9 

 1 year before to 2 years after incidence 647 351 54.3 
 1 year before to 3 years after incidence 647 372 57.5 

 1 year before to 4 years after incidence 647 383 59.2 

 1 year before to 5 years after incidence* 647 384 59.4 

Incidence year 2016 - genetic testing within:    

 1 year before to 1 year after incidence 624 346 55.5 

 1 year before to 2 years after incidence 624 379 60.7 
 1 year before to 3 years after incidence 624 389 62.3 

 1 year before to 4 years after incidence* 624 393 63.0 

Incidence year 2017 - genetic testing within:    

 1 year before to 1 year after incidence 690 424 61.5 

 1 year before to 2 years after incidence 690 456 66.1 
 1 year before to 3 years after incidence* 690 468 67.8 

Incidence year 2018 - genetic testing within:    

 1 year before to 1 year after incidence 648 445 68.7 

 1 year before to 2 years after incidence* 648 464 71.6 
* Follow up in IMA available until accountancy period 2020Q2.  
Source: BCR-IMA  
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International comparison 
The operationalisation of this QI is based on the methodology and 
exclusion criteria of the NHS Scotland Ovarian Cancer Quality 
Performance Indicators, which included the QI on genetic testing in 2018. 
At the moment, there are no national Scottish results available, only for 
two regions the data of 2017 and 2018 were published: in West Scotland 
genetic testing was observed in 58.3% of the diagnosed ovarian cancer 
patients and in the North of Scotland this was 85.0%. While the uptake in 
the North of Scotland is quite high, almost reaching the target of 90%, this 
was not the case for West Scotland. Consequently, they set up a working 
group to improve ascertainment and adherence in this quality indicator with 
year on year improvements expected as this new process is embedded.192 
The Belgian data are in between those Scottish results, reaching 61.4% in 
2017 and 68.7% in 2018. 

In the USA, two relevant studies were published with data coinciding our 
study period. The Kurian et al. study on state population level (California 
and Georgia) reported 30.9% of the 6001 women with ovarian cancer 
having genetic test results in 2013 and 2014.202 The other study was based 
on the 2011-2016 tumour registry at the University of Miami Hospitals and 
showed a proportion of 55.3% germline testing and 27.0% somatic 
testing.203 Similarly to our results, they noted a significant increase of 
genetic testing in patients diagnosed in 2015 or later, compared to patients 
diagnosed prior to 2015. 

Also in Australia the genetic test strategy broadened and became more 
widely implemented. Compared to a previous report of Western Australia 
for the period 2013-2015, the proportion of patients referred for genetic 
testing had almost doubled in 2015-2017 with 65.7% of high-grade non-
mucinous epithelial ovarian cancer patients receiving a genetic test.204 
Factors likely contributing to this change were increased awareness 
among clinicians, the introduction in 2016 of the poly-(ADP-ribose) 
polymerase inhibitor olaparib, the introduction of additional pathways for 
genetic counselling and testing tele-counselling, the attendance of genetic 
counsellors at the weekly tumour board who recorded eligible patients and 
followed up referrals from the treating clinicians, and the direct provision of 
limited genetic counselling by oncologists or oncology nurses.  

Interestingly, the Australian Stearnes study also captured the reasons 
provided by the patients who declined germline genetic testing: feeling too 
unwell, wanting to focus on treatment, deceased before testing could be 
done, language barriers and concerns regarding costs.204 
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Table 62 – Genetic testing – International results 
Author Period covered Country Results 

Huang et al. 2019203 2011-2016 USA (Miami)  Methods: All patients treated for a diagnosis of non-mucinous epithelial ovarian, fallopian tube, 
or primary peritoneal cancer from January 1, 2011 to December 31, 2016 were identified 
through the tumour registry at the University of Miami Hospitals = 504 women of whom 367 
patients met the inclusion criteria. 

 Results: Of the entire cohort, 224 (61%) received genetic counselling and 55.3% of women 
underwent germline testing and 27.0% received somatic testing. 
Patients diagnosed in 2015 or later (after the guideline update recommending germline testing 
in all women diagnosed with epithelial ovarian cancer) were more likely to have genetic testing 
performed compared to patients diagnosed prior to 2015 (72.2% vs. 48.3%; adjusted OR = 
4.69, 95%CI 2.49–8.83, p<0.001).  
Patients who had received three or more lines of therapy were also more likely to have genetic 
testing compared to patients with only one prior line of therapy (64.3% vs. 44.6%; adjusted 
OR=3.64, 95%CI 1.94–6.83, p=0.004). 

Kurian et al. 2019202 2013-2014 USA 
(California 
and Georgia) 

 Methods: The study included all women 20 years of age or older diagnosed with breast or 
ovarian cancer in California and Georgia between 2013 and 2014 and reported to the SEER 
registries covering the entire state populations (population-based study). SEER data were 
linked to results from four laboratories that performed nearly all germline cancer genetic testing. 
Testing use and results were analysed at the gene level. 

 Nearly one third (30.9%) of the 6001 women with ovarian cancer had genetic test results. 
Testing rates were similar in both states and unchanged over time. Testing was highest in 
middle-age groups (39.7% ages 40 to 59; 95% CI, 37.6% to 41.8%). 

 Prevalent pathogenic variants were BRCA1 (8.7%), BRCA2 (5.8%), CHEK2 (1.4%), BRIP1 
(0.9%), MSH2 (0.8%), and ATM (0.6%). 

North Cancer Alliance 
201997 

2017-2018 Scotland 
(North) 

 Methods: clinical audit data in North of Scotland based on the NHS Scotland Ovarian Cancer 
Quality Performance Indicators, which were updated in 2018.  
124 new diagnoses of epithelial ovarian cancer captured by audit in the West of Scotland (WoS) 
between 1st October 2017 – 30th September 2018 
Exclusion of mucinous and low grade results in 102 eligible patients 

 Results: Overall in the North of Scotland, 85.0% of patients with epithelial ovarian cancer 
underwent genetic testing, against a target of 90% 

Stearnes et al. 2019204 2015-2017 Western 
Australia 

 Methods: Retrospective. patients with high-grade non-mucinous epithelial tubo-ovarian cancers 
discussed at the weekly Western Australian gynaecologic oncology tumour board referred for 
genetic counselling and germline testing between July 2015 to December 2017  

o All women aged less than 70 years were eligible 
o Women > 70 years at diagnosis and who had a family history of breast or ovarian 

cancer were considered for genetic testing on a case-by-case basis 
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Author Period covered Country Results 
Exclusion of patients who had been tested before.  

 Results: Of the 280 eligible patients for analysis, 220 patients were referred for genetic testing 
(78.6%) and 36 (16.4%) patients declined, leaving 184 patients that underwent the test 
(65.7%).  

 A significant increase in referrals of eligible patients for genetic testing was observed in 2015-
2017 compared with 2013-2014. 

 Tumour testing for somatic BRCA mutations is currently not publically funded in Australia but 
may become standard of care in the future and would be expected to increase referrals for 
germline testing. 

West of Scotland Cancer 
Network 2019192 

2017-2018 Scotland 
(west of 
Scotland) 

 Methods: clinical audit data in West of Scotland (WoS) based on the NHS Scotland Ovarian 
Cancer Quality Performance Indicators, which were updated in 2018.  
209 new diagnoses of ovarian cancer captured by audit in the WoS between 1 st October 2017 
and 30th September 2018.  
Exclusion of mucinous and low grade resulted in 186 eligible patients. 

 Results: Overall in the WoS 58.6% of patients with epithelial ovarian cancer underwent genetic 
testing, against the 90% target. No NHS board met the QPI target with performance ranging 
from 31.6% in NHS Forth Valley to 82.1% in South Glasgow. 

Febbraro et al. 2015205 2004-2010 USA  Methods: Using an institutional tumour registry database, patients diagnosed with ovarian 
cancer were included. A retrospective electronic chart review was conducted to evaluate for a 
genetic referral and uptake of genetic testing = 837 women with ovarian, fallopian tube or 
primary peritoneal cancer of whom 622 met inclusion criteria. 

 The referral rates for ovarian cancer were 14.5%. Among women referred, 59.5% of ovarian 
cancer patients were followed up for genetic counselling. Among those women who received 
genetic counselling, 100% of ovarian cancer women proceeded with genetic testing. A genetic 
mutation was detected in 44% of the patients. 

 Over time, genetic referral evolved from 0% (2004) to 16.7% (2010) with a peak to 35.3% in 
2009. 
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Appendix 6.1.3. Cyto/histological diagnosis prior to starting chemotherapy (DS03) 
Documentation sheet 

Title Proportion of women with epithelial ovarian cancer having a histological or cytological diagnosis prior to starting chemotherapy 

Rationale Neoadjuvant chemotherapy and/or adjuvant chemotherapy is part of standard of care for most epithelial ovarian cancers. The accurate initial 
diagnosis of epithelial ovarian cancer is crucial.95 Before starting cytotoxic chemotherapy, women with suspected ovarian cancer should have their 
tissue diagnosis confirmed by histology (or by cytology if histology is not appropriate) in all but exceptional cases.96 

Type of QI Process 

Calculation Numerator: Number of patients having a histological or cytological examination prior to starting chemotherapy 
Denominator: All patients with epithelial ovarian cancer undergoing chemotherapy within 9 months after incidence 

Target The Scottish Cancer Taskforce suggested a target of 100% of histological or cytological diagnosis prior to starting chemotherapy in the group of 
patients with epithelial ovarian cancer undergoing neo-adjuvant chemotherapy, excluding those patients for whom paracentesis, image-guided 
biopsy or laparoscopy is considered not suitable.73 
  

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2 

Technical 
definitions 

BCR data: selection of patients with diagnosis of epithelial ovarian cancer including borderline tumours (Table 11 in Appendix 1) 
IMA data: 

 Chemotherapy (including targeted therapy): billing codes (Table 37 in Appendix 1.1) 
 Histo/cytological diagnosis: billing codes for histology and cytology (1 month before incidence to date of first chemotherapy) (Table 24 in 

0) 
Risk adjustment None (Process indicator) 

Limitations We only know when the examination was performed but not necessarily if this examination led to confirmation of the diagnosis. 

Subgroup analyses  Anatomic site, incidence year, tumour stage, age at diagnosis, WHO performance status, comorbidities, inpatient bed days during the year prior to 
incidence date and treatment scheme 

Sensitivity analyses  Histological analysis only  
 Cytological analysis only 

Benchmarking Diagnostic centre and chemotherapy centre 

International 
indicator 

Indicator was used in Scotland (NHS Scotland).49 
See Table 65 
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Flowchart  
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Results 
Table 63 – Proportion of patients with epithelial ovarian cancer having a histological or cytological diagnosis before the date of first chemotherapy 
when chemotherapy is started within 9 months after incidence, by patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 
Overall 3 170 3 147 99.3 
Anatomic site    

 Ovary 2 728 2 710 99.3 

 Fallopian tube 316 313 99.1 

 Primary peritoneum 126 124 98.4 

Age at diagnosis    

 <50 years 326 323 99.1 
 50-59 years 610 608 99.7 

 60-69 years 917 912 99.5 

 70-79 years 917 913 99.6 

 80+ years 400 391 97.8 

WHO performance status    
    0 – Asymptomatic 672 669 99.6 

 1 – Symptomatic but completely ambulatory 1 903 1 887 99.2 

 2 – Symptomatic, <50% in bed during the day 261 260 99.6 

 3 – Symptomatic, >50% in bed, but not bedbound 45 44 97.8 

 4 – Bedbound 8 8 100.0 

 Missing 281 279 99.3 
Number of comorbidities    

    0 1 549 1 535 99.1 

 1 1 192 1 185 99.4 

 2 388 386 99.5 

 3 41 41 100.0 
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 Denominator Numerator Proportion (%) 
Cardiovascular comorbidity    
 Absent 1 687 1 670 99.0 

 Present 1 483 1 477 99.6 

Diabetes    

 Absent 2 814 2 796 99.4 

 Present 356 351 98.6 

Respiratory comorbidity    
 Absent 2 918 2 895 99.2 

 Present 252 252 100.0 

Inpatient bed days during the year prior to incidence date    

 0 days 1 271 1 258 99.0 

 1-5 days 1 368 1 362 99.6 
 6-15 days 391 391 100.0 

 >15 days 140 136 97.1 

Tumour stage    

 I 418 416 99.5 

 II/IIA 75 75 100.0 

 IIB/IIC 117 117 100.0 
 III 1 366 1 361 99.6 

 IV 933 923 98.9 

 X (missing) 261 255 97.7 

Incidence year    

2014 672 662 98.5 
2015 666 661 99.2 

2016 608 606 99.7 

2017 628 625 99.5 
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 Denominator Numerator Proportion (%) 
2018 596 593 99.5 

Treatment scheme    

 Systemic Tx < Main surgery 138 136 98.6 

 Systemic Tx < Main surgery < Systemic Tx 1 225 1 217 99.3 

 Main surgery < Systemic Tx 1 281 1 277 99.7 

 Primary systemic Tx (no main surgery) 526 517 98.3 
Source: BCR-IMA 

Table 64 – Sensitivity analysis: Proportion of patients with epithelial ovarian cancer having a histological or cytological diagnosis before the date 
of first chemotherapy when chemotherapy is started within 9 months after incidence, sub-analysis for cytological diagnosis versus histological 
diagnosis 

 Denominator Numerator Proportion (%) 

Histological and/or cytological diagnosis 3 170 3 147 99.3 

 Histological diagnosis 3 170 3 007 94.9 

 Cytological diagnosis 3 170 2 536 80.0 

Histological and/or cytological diagnosis    

 Histological diagnosis only 3 170 611 19.3 

 Cytological diagnosis only 3 170 140 4.4 

 Histological and cytological diagnosis 3 170 2 396 75.6 
Source: BCR-IMA  
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International comparison 

Table 65 – Cyto/histological diagnosis prior to starting chemotherapy – International results 
Author Period 

covered 
Country Results 

North Cancer Alliance97 2017-2018 North of 
Scotland 

Method: Audit in the NHS boards (regions) in the North of Scotland of patients diagnosed between 1st 
October 2017 and 30th September 2018 (n=132 cases)  

QI: Proportion of patients with epithelial ovarian cancer having a histological diagnosis obtained by 
percutaneous image-guided biopsy or laparoscopy prior to starting chemotherapy 

Target is 80%. In this audit cytology was not taken into account.  
Results: achieved the set target of 80% (56/70) of patients having a histological diagnosis obtained by 
percutaneous image-guided biopsy or laparoscopy prior to starting chemotherapy.97  

Those patients who did not have an image-guided biopsy or laparoscopy prior to starting chemotherapy 
instead had disease diagnosed by cytology and allowed for clinical decision-making to proceed with 
chemotherapy. 

NHS West of Scotland 
Cancer Network192 

2017-2018 West of 
Scotland 

Method: audit in the NHS boards (regions) in the West of Scotland of patients diagnosed between 01 October 
2017 to 30 September 2018 (n=209) 

Target is 80%. 

Results: 87.2% (68/78) of patients with epithelial ovarian cancer having a histological diagnosis obtained 
by percutaneous image-guided biopsy or laparoscopy prior to starting chemotherapy 

Ovarian Cancer Quality 
Performance Indicators73 

2013-2016 Scotland Method: audit in all NHS boards of Scotland of patients diagnosed between October 2013 and September 
2016 (3 years) 

Numerator: Number of patients having histo/cytological diagnosis of epithelial ovarian cancer recorded 
prior to starting chemotherapy.  

Denominator: All patients with epithelial ovarian cancer undergoing neo-adjuvant chemotherapy. 
Exclusions: Patients for whom paracentesis, image-guided biopsy or laparoscopy is considered not suitable 

Target: 100% 

Result:  
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Author Period 
covered 

Country Results 

For the time frame 2013-2016, there were 364 patients with epithelial ovarian cancer undergoing neo-
adjuvant chemotherapy. The diagnosis was confirmed by histology or cytology in all (100%) women with 
epithelial ovarian cancer undergoing neo-adjuvant chemotherapy, prior to starting chemotherapy. 

As the target was reached, the focus of the QI became on the proportion of patients having a histological 
diagnosis prior to starting neo-adjuvant with the histological diagnosis obtained by percutaneous image-
guided biopsy or laparoscopy (see the results for West of Scotland and North of Scotland) 

 

Appendix 6.1.4. Minimal staging surgery (DS04) 
Documentation sheet 

Title Proportion of women with stage I-IIA invasive epithelial ovarian cancer and borderline tumours who received a staging surgery  

Rationale Pre-operative examinations cannot perfectly predict the malignant or benign nature of an ovarian mass. Therefore, an intraoperative 
histopathological assessment is necessary to guide further surgical decisions. And if the ovarian mass is identified as being a (borderline) invasive 
malignancy, further procedures should be completed to allow correct FIGO staging.13, 99 The staging procedure is necessary to aid therapy decisions 
and is an important prognostic factor for survival.98 
Guidelines agree that midline laparotomy is required,99, 102 though sometimes laparoscopy is possible: e.g. apparent stage I if there is no risk for 
tumour rupture,100, 103 and for re-staging purpose when the initial tumour has been removed and there is no risk of rupture.102  
The required procedures to be able to call the surgery a proper staging laparotomy differ depending on whether or not the tumour is borderline 
or invasive and whether or not fertility sparing surgery is possible. Total hysterectomy and bilateral salpingo-oophorectomy are standard. However, 
fertility preserving surgery with an unilateral salpingo-oophorectomy and no hysterectomy should be offered to selected premenopausal patients.102, 

103 Since it was not possible in the Belgian data to capture those women in whom fertility sparing surgery was performed, the clinical experts opted 
to exclude the hysterectomy from the ‘staging’ definition. 
To achieve complete staging of an apparent early stage tumour, further surgical procedures are recommended: 

- Visual assessment of the entire peritoneal cavity with biopsies of suspicious areas; 
- Any ascites, peritoneal fluid or peritoneal washings should be sent for cytological evaluation, taken prior to manipulation of the tumour; 
- When no obvious extra-ovarian spread is noted, blind peritoneal biopsies from the pelvis, paracolic spaces, and the subdiaphragmatic 

spaces should be performed bilaterally; 
- At least infracolic omentectomy, even if clinically uninvolved. 

Whether or not lymph nodes should be removed also depends on the histological assessment. For example, in borderline, stage I expansile type 
mucinous and well differentiated (grade 1) stage IA ovarian cancers, the lymphadenectomy can be omitted (KCE guideline).13 Otherwise, bilateral 
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Title Proportion of women with stage I-IIA invasive epithelial ovarian cancer and borderline tumours who received a staging surgery  

pelvic and para-aortic lymph node dissection is also recommended. Quality indicators DS07 and DS08 focus on lymphadenectomy in invasive and 
borderline tumours respectively.  

Type of QI Process 

Calculation Indicator A: Proportion of women with stage I-IIA invasive ovarian cancer who received a minimal staging surgery 
Numerator: Number of patients in whom a minimal staging surgery (as defined) was performed 
Denominator: All patients with a stage I-IIA invasive epithelial ovarian cancer  
 
Indicator B: Proportion of women with stage I-IIA borderline ovarian tumour who received a minimal staging surgery 
Numerator: Number of patients in whom a minimal staging surgery (as defined) was performed 
Denominator: All patients with a stage I-IIA borderline epithelial ovarian tumour  
 
Exclusion:  

 Patients with main surgery found only in IMA data but for which no pathology report is available at BCR (because the type of surgery could 
not be identified) 

Target ≥95% (Source: EORTC Gynaecological Cancer Group) 99 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2 

Technical 
definitions 

BCR data:  
 Selection of patients with diagnosis of epithelial ovarian cancer including borderline tumours (Table 11 in Appendix 1) 
 Manual search of pathology reports 

IMA data: billing codes for surgery are presented in Table 32-Table 36 (Appendix 3.2) 
Criteria of minimal staging surgery include at least bilateral salpingo-oophorectomy for invasive tumours (or single-sided for borderline), cytology 
of the peritoneal cavity, partial or complete omentectomy, and peritoneal biopsies or complete/partial removal or biopsies of at least one of the 
following peritoneal-coated organs: (sigmoid) colon, cecum, small intestine, spleen, liver, gallbladder, bladder, stomach, and diaphragm (the 
complete/partial removal of a peritoneal coated organ serves as a proxy for peritoneal biopsies). 
When staging was performed over multiple surgeries, the first surgery in which all the criteria (as defined) were completed is considered as main 
surgery and was labelled as ‘minimal staging surgery’. Cytology and peritoneal biopsies (or proxy removal of peritoneal-coated organ) performed 
in the 3 months before the main surgery were considered. Salpingectomy, ovariectomy, omentectomy stated in the pathology report as ‘already 
removed’ or billed prior to the date of surgery were considered. When no surgery was identified that fulfilled the criteria of minimal staging surgery, 
the second surgery in the time frame from 1 month before to 9 months after incidence, from pathology reports or IMA billing data, was taken as the 
main surgery. 
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Title Proportion of women with stage I-IIA invasive epithelial ovarian cancer and borderline tumours who received a staging surgery  

Lymphadenectomy was not included in the definition because it is not recommended in borderline tumours and not for all stage I patients. However, 
it was analysed as a separate variable (see sensitivity analysis for the invasive tumours). 

Risk adjustment None (Process indicator) 

Limitations  It was not possible to differentiate between laparotomy and laparoscopy in the BCR/IMA data, therefore both procedures were considered. 
 There is a possible underreporting of surgical procedures, since, in general, only pathology reports in which malignant tissue is found are 

sent to BCR. Consequently, there are cases where the staging was done over multiple surgeries and only the pathology report for the first 
surgery (with positive result) was sent to BCR, because no malignant tissues (negative result) were found in the second surgery (which is 
a real possibility in stage I-II, because otherwise they would be upstaged). Therefore, even if the pathology report was available for the 
first surgery, if this surgery did not meet the definition of minimal staging surgery and a second surgery was noted in the billing data but 
the pathology protocol was missing, the second surgery was taken as the date of main surgery. 

 IMA – AIM data for prior procedures are only available for as far back as the year before incidence. 
Subgroup analyses  Anatomic site, histological type, incidence year, age at diagnosis, tumour stage, behaviour and treatment scheme 

Sensitivity analyses  No lymphadenectomy, versus at least 1, 10, 20 pelvic/para-aortic lymph nodes removed (for invasive tumours only) within 9 months after 
incidence date 

 Considering all patients with a missing pathology report for the main surgery (N=242 for invasive; N=177 for borderline tumours) as having 
had a minimal staging surgery (“best case scenario”) 

 Excluding all patients with a previous surgery found in IMA but for which no pathology report is available (N=24 for invasive; N=16 for 
borderline tumours) 

 Excluding non-operated patients (N=21 for invasive; N=9 for borderline tumours) 
Benchmarking Main treatment centre 

International 
indicator 

See Table 72 
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Flowchart 
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Results 
Table 66 – Indicator A: Proportion of patients with stage I-IIA invasive epithelial ovarian cancer in whom a minimal staging surgery (as defined) 
was performed, by patient and tumour characteristics 

 Denominator Numerator Proportion (%) 

Overall 604 176 29.1 

Anatomic site    

 Ovary 557 161 28.9 

 Fallopian tube 46 15 32.6 

 Primary peritoneum 1 0 0.0 

Age at diagnosis    

 <30 years 10 0 0.0 

 30-39 years 14 3 21.4 

 40-49 years 64 23 35.9 

 50-59 years 128 53 41.4 

 60-69 years 169 53 31.4 

 70-79 years 125 35 28.0 

 80+ years 94 9 9.6 

Histological type    

 High grade serous 152 50 32.9 

 Other 452 126 27.9 

Tumour stage    

 I 527 155 29.4 

 II/IIA 77 21 27.3 

Incidence year    
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 Denominator Numerator Proportion (%) 

2014 122 31 25.4 

2015 126 29 23.0 

2016 112 37 33.0 

2017 129 50 38.8 

2018 115 29 25.2 

Treatment modality    

Main surgery only 262 59 22.5 

Systemic Tx < Main surgery 7 2 28.6 

Systemic Tx < Main surgery < Systemic Tx 22 3 13.6 

Main surgery < Systemic Tx 292 112 38.4 

Primary systemic Tx (no main surgery) 3 0 0.0 

No oncological Tx 18 0 0.0 
Source: BCR-IMA  

Table 67 – Indicator B: Proportion of patients with stage I-IIA borderline epithelial ovarian cancer in whom a minimal staging surgery (as defined) 
was performed, by patient and tumour characteristics 

 Denominator Numerator Proportion (%) 

Overall 538 105 19.5 

Anatomic site    

 Ovary 538 105 19.5 

Age at diagnosis    

 <30 years 43 1 2.3 

 30-39 years 50 7 14.0 

 40-49 years 76 27 35.5 
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 Denominator Numerator Proportion (%) 

 50-59 years 118 22 18.6 

 60-69 years 125 31 24.8 

 70-79 years 91 14 15.4 

 80+ years 35 3 8.6 

Tumour stage    

 I 527 103 19.5 

 II/IIA 11 2 18.2 

Incidence year    

2014 124 22 17.7 

2015 118 30 25.4 

2016 101 15 14.9 

2017 97 20 20.6 

2018 98 18 18.4 

Treatment modality    

Main surgery only 509 102 20.0 

Systemic Tx < Main surgery < Systemic Tx* 3 0 0.0 

Main surgery < Systemic Tx* 17 3 17.6 

No oncological Tx 9 0 0.0 
Source: BCR-IMA * In borderline tumours it is not recommended to administer chemotherapy. 
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Table 68 – Sensitivity analysis: Proportion of patients with invasive stage I-IIA epithelial ovarian cancer in whom a minimal staging surgery (as 
defined) was performed, including examination of pelvic and para-aortic lymph nodes within 9 months after incidence date 

 Denominator Numerator Proportion (%) 

Minimal staging surgery performed    

 Minimal staging surgery without requirement for lymph node resection (main QI) 604 176 29.1 

 Minimal staging surgery with removal of at least 1 pelvic/para-aortic lymph node 604 131 21.7 

 Minimal staging surgery with removal of at least 10 pelvic/para-aortic lymph nodes (at least 
 one pelvic and one para-aortic)* 

591 80 13.5 

 Minimal staging surgery with removal of at least 20 pelvic/para-aortic lymph nodes (at least 
 5 pelvic and 5 para-aortic)* 

591 59 10.0 

*Patients for whom the exact number of lymph nodes removed is unknown, are excluded from denominator. 
Source: BCR-IMA 

Table 69 – Sensitivity analysis: Minimal staging surgery in patients with stage I-IIA invasive or borderline epithelial ovarian cancer, also 
considering all patients with a missing pathology report for the main surgery as having had a minimal staging surgery (“best case scenario”)* 

 Denominator Numerator Proportion (%) 

Invasive 846 418 49.4 

Borderline 715 282 39.4 
* These cases are in this sensitivity analysis additionally included in the denominator and in the numerator because they are considered as if they would fulfil the criteria for 
minimal staging surgery. 
Source: BCR-IMA  

Table 70 – Sensitivity analysis: Proportion of patients with stage I-IIA invasive or borderline epithelial ovarian cancer in whom a minimal staging 
surgery (as defined) was performed, excluding patients with a surgery with a missing pathology report before the main surgery 

 Denominator Numerator Proportion (%) 

Invasive 580 168 29.0 

Borderline 522 102 19.5 
Source: BCR-IMA  
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Table 71 – Sensitivity analysis: Proportion of operated patients with stage I-IIA invasive or borderline epithelial ovarian cancer in whom a minimal 
staging surgery (as defined) was performed, excluding non-operated patients  

 Denominator Numerator Proportion (%) 

Invasive 583 176 30.2 

Borderline 529 105 19.9 
Source: BCR-IMA  

International comparison 
The Scottish Cancer task force set a target for minimal staging of 90%.49 During the time period 2013-2016, 86.2% of women with FIGO stage 1 who had 
surgery had a proper staging (total abdominal hysterectomy, bilateral salpingo-oophorectomy, omentectomy and peritoneal washings). The 2017-2018 data 
of some Scottish regions showed similar proportions, i.e., 90.9% (40/44) in West Scotland192 and 83.3% (15/18) in the North.97 In the Netherlands the quality 
indicator was defined as a complete staging when performed in one surgery (and lymph node removal was required as the focus was on invasive epithelial 
ovarian cancers). In 2018, 22.5% of the Dutch women with invasive stage I-IIA epithelial ovarian cancer had a complete staging performed in one surgery, 
which is in line with our findings.187  

Table 72 – Minimal staging surgery – International results 
Author Period 

covered 
Country Results 

Dutch Gynaecology 
Oncology Audit 2021187 

2014-2018 The 
Netherlands 

Database: 6535 patients with ovarian cancer were registered in the Dutch Gynecological Oncology Audit. 
Nominator: Number of patients with complete staging in the first surgery (in 1 surgery and not multiple). 
Denominator: Number of unique patients with low-stage (FIGO I - IIA) ovarian carcinoma who undergo 
gynaecological staging surgery excluding borderline and non-epithelial ovarian tumours. 
A complete staging procedure involves sampling of ascites fluid, removal of adnexa and uterus, infracolic 
omentectomy, at least 5 biopsies of the peritoneum, minimal of 10 lymph nodes of at least 5 different 
locations (required: para aortal and para caval). 
Results: In 2014, 17.2% had complete staging in 1 surgery, in 2015, 8.3%, in 2016 19.4%, in 2017, 21.9% 
and in 2018, 22.5%. 

North Cancer Alliance 
201997 

2017-2018 Scotland 
(North) 

Methods: Clinical audit data in North of Scotland based on the NHS Scotland Ovarian Cancer Quality 
Performance Indicators, which were updated in 2018.  
Results: In the NoS, an adequate staging operation was performed in 83.3% (15/18). 

West of Scotland Cancer 
Network 2019192 

2017-2018 Scotland 
(West) 

Methods: Clinical audit data in West of Scotland (WoS) based on the NHS Scotland Ovarian Cancer Quality 
Performance Indicators, which were updated in 2018.  
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Author Period 
covered 

Country Results 

209 new diagnoses of ovarian cancer captured by audit in the WoS between 1st October 2017 and 30th 
September 2018.  
Proportion of patients with early stage epithelial ovarian cancer (FIGO Stage 1) undergoing primary surgery 
for ovarian cancer, having their stage of disease adequately assessed, (Total Abdominal Hysterectomy 
(TAH), Bilateral Salpingo-Oophorectomy (BSO), omentectomy and washings), to determine suitability for 
adjuvant therapies. 
Exclusions: Patients having fertility conserving surgery. Patients presenting for surgery as an emergency. 
The target was set at 90%. 
Results: Overall in the WoS, 40 out of 44 (90.9%) early stage epithelial ovarian cancer patients who 
underwent primary surgery had an adequate staging operation. 

NHS National Services 
Scotland49 

2013-2016 Scotland Methods: Patients diagnosed between October 2013 and September 2016  
Numerator: Number of early stage (FIGO Stage 1) epithelial ovarian cancer patients having primary surgery 
involving Total Abdominal Hysterectomy (TAH), Bilateral Salpingo-Oophorectomy (BSO), omentectomy 
and washings. 
Denominator: All early stage (FIGO Stage 1) epithelial ovarian cancer patients undergoing primary surgery. 
Exclusions:  
 Patients having fertility conserving surgery 
 Patients with risk of malignancy index <200 
Patients presenting for emergency surgery  
The target was set at 90%. 
Result: Due to the small numbers involved in each year, the 3 year aggregate figures are shown: 86.2% 
(175/203) of all stage I epithelial ovarian cancer with primary surgery received proper staging according to 
their definition. 
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Appendix 6.1.5. Abdomino-pelvic imaging prior to starting treatment (DS05) 
Documentation sheet 

Title Proportion of women with epithelial ovarian cancer having an abdomino-pelvic imaging prior to starting treatment 

Rationale The majority of ovarian cancer patients present with advanced stage disease that has already spread throughout the abdominal cavity. It is 
necessary to fully image the pelvis and abdomen prior to starting any treatment in order to establish the extent of disease (i.e., to exclude the 
presence of metastatic disease) and assign correct treatment.49 

Type of QI Process 

Calculation Numerator:  Number of patients having an abdomino-pelvic imaging (CT scan, MRI, PET-CT) carried out prior to starting treatment (from 3 
months before incidence date up to and including date of first treatment) 
Denominator:  All patients with epithelial ovarian cancer who received any treatment 

Target The Scottish Cancer Taskforce put forward a target of 95%.49 The tolerance allowed by the target reflects the fact that some patients present for 
surgery as an emergency. 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2 

Technical 
definitions 

BCR data: selection of patients with diagnosis of epithelial ovarian cancer including borderline tumours (Table 11 in Appendix 1) 
IMA data:  

 Billing codes for CT scan, MRI, PET-CT (Table 23-Table 27 in 0) 
 Billing codes for treatments (surgery or chemotherapy, including targeted therapy) are presented in Table 32-Table 37 (Appendix 3.2 and 

Appendix 1.1) 
Surgery: debulking/staging surgery, resection, other surgery identified only in IMA data (without pathology report available)  
Time frame: Imaging from 3 months before the incidence date up to and including the date of first treatment. Treatment (surgery or systemic 
therapy) from 1 month before until 9 months after incidence date. 

Risk adjustment None (process indicator) 

Limitations The current nomenclature is not specific enough to isolate ‘MRI of the abdomen and pelvis’ that belongs to a large category, including MRI of the 
neck or thorax or abdomen or pelvis.  
For CT, different codes coexist following the scope of the medical imaging: 

 pelvis and/or the spinal column, skull or thorax 
 neck, chest and abdomen 
 abdomen 

Subgroup analyses  Per anatomic site, age at diagnosis, WHO performance status, comorbidity, Inpatient bed days during the year prior to incidence date, tumour 
stage, incidence year, behaviour, treatment modality  
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Title Proportion of women with epithelial ovarian cancer having an abdomino-pelvic imaging prior to starting treatment 

Sensitivity analyses Imaging modality (CT and/or MRI and/or PET-CT) 

Benchmarking First treatment centre  

International 
indicator 

Indicator was used in Scotland (NHS Scotland).49 
See Table 75 
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Results 
Table 73 – Proportion of patients with epithelial ovarian cancer having an abdomino-pelvic imaging prior to starting treatment (from 3 months 
before incidence date to date of first treatment), by patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 

Overall 4 736 4 179 88.2 

Anatomic site    

 Ovary 4 245 3 750 88.3 

 Fallopian tube 357 299 83.8 

 Primary peritoneum 134 130 97.0 

Age at diagnosis    

 <50 years 782 592 75.7 

 50-59 years 926 799 86.3 

 60-69 years 1 261 1 133 89.8 

 70-79 years 1 163 1 091 93.8 

 80+ years 604 564 93.4 

WHO performance status    

    0 – Asymptomatic 1 181 964 81.6 

 1 – Symptomatic but completely ambulatory 2 586 2 372 91.7 

 2 – Symptomatic, <50% in bed during the day 314 293 93.3 

 3 – Symptomatic, >50% in bed, but not bedbound 66 60 90.9 

 4 – Bedbound 12 10 83.3 

 Missing 577 480 83.2 

Number of comorbidities    

    0 2 417 2 074 85.8 
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 Denominator Numerator Proportion (%) 

 1 1 703 1 526 89.6 

 2 561 528 94.1 

 3 55 51 92.7 

Cardiovascular comorbidity    

 Absent 2 621 2 248 85.8 

 Present 2 115 1 931 91.3 

Diabetes    

 Absent 4 222 3 703 87.7 

 Present 514 476 92.6 

Respiratory comorbidity    

 Absent 4 375 3 851 88.0 

 Present 361 328 90.9 

Inpatient bed days during the year prior to incidence date    

 0 days 1 969 1 650 83.8 

 1-5 days 2 026 1 834 90.5 

 6-15 days 525 497 94.7 

 >15 days 216 198 91.7 

Tumour stage    

 I 1 427 1 133 79.4 

 II/IIA 107 84 78.5 

 IIB/IIC 149 138 92.6 

 III 1 468 1 399 95.3 

 IV 983 941 95.7 
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 Denominator Numerator Proportion (%) 

 X (missing) 602 484 80.4 

Behaviour    

 Borderline 1 073 783 73.0 

 Invasive 3 663 3 396 92.7 

Incidence year    

2014 1 003 858 85.5 

2015 991 862 87.0 

2016 895 800 89.4 

2017 951 846 89.0 

2018 896 813 90.7 

Treatment modality    

 Main surgery only 1 552 1 183 76.2 

 Systemic Tx < Main surgery 139 135 97.1 

 Systemic Tx < Main surgery < Systemic Tx 1 234 1 201 97.3 

 Main surgery < Systemic Tx 1 283 1 144 89.2 

 Primary systemic Tx (no main surgery) 528 516 97.7 
Source: BCR-IMA 
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Table 74 – Sensitivity analysis: Proportion of patients with epithelial ovarian cancer having an abdomino-pelvic imaging prior to starting treatment 
(from 3 months before incidence date to date of first treatment), by combination of imaging modalities 

 Denominator Numerator Proportion (%) 

Overall 4 736 4179 88.2 
Combination of imaging modalities    

 CT and MRI and PET-CT 4 736 87 1.8 

 CT and MRI (no PET-CT) 4 736 873 18.4 

 CT and PET-CT (no MRI) 4 736 140 3.0 

 MRI and PET-CT (no CT) 4 736 48 1.0 

 CT only 4 736 2 558 54.0 
 MRI only 4 736 446 9.4 

 PET-CT only 4 736 27 0.6 

 None 4 736 557 11.8 
Source: BCR-IMA  

International comparison 
In Scotland, the number of patients with epithelial ovarian cancer having a CT scan or MRI of the abdomen and pelvis carried out prior to starting treatment 
is high and reached in every region the target of 90%. Consequently, the target was set at 95%.73 192 The main reason why Scotland has proportion of around 
99% is because they exclude patients who decline to undergo investigation and patients presenting for surgery as an emergency. In the BCR database these 
data are not available and therefore those patients are still included in the denominator.  
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Table 75 – Abdomino-pelvic imaging prior to starting treatment – International results 
Author Period 

covered 
Country Results 

West of Scotland Cancer 
Network 2019192 

2017-2018 Scotland 
(west of 
Scotland) 

 Methods: clinical audit data in West of Scotland (WoS) based on the NHS Scotland Ovarian Cancer 
Quality Performance Indicators, which were updated in 2018.  
209 new diagnoses of ovarian cancer captured by audit in the WoS between 1st October 2017 and 30th 
September 2018.  
Exclusions: Patients who decline to undergo investigation. Patients presenting for surgery as an 
emergency 
For this time period, the target was set at 95% 

 Results: Overall in the WoS, 99.5% of patients with epithelial ovarian cancer had a CT scan or MRI of 
the abdomen and pelvis carried out prior to starting treatment, successfully achieving the 95% target. 

Information Services 
Division Scotland 201873 

2013-2016 Scotland  Methods: national audit in Scotland based on the NHS Scotland Ovarian Cancer Quality Performance 
Indicators.  
Numerator: Number of patients with epithelial ovarian cancer having a CT scan or MRI of the abdomen 
and pelvis carried out prior to starting treatment 
Denominator: All patients with epithelial ovarian cancer 
Exclusions: Patients who decline to undergo investigation. Patients presenting for surgery as an 
emergency 

 For this time period, the target was set at 90%. With the exception of NHS Shetland in year 2 (small 
numbers), all NHS Boards met the target each year. Overall in Scotland, the percentage of patients with 
ovarian cancer having a CT or MRI scan prior to treatment was consistently above 97%. 
At the formal review, it was proposed to increase the target from 90% to 95%.  
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Appendix 6.1.6. Lymph node removal in patients with invasive I-IIA epithelial ovarian cancer (DS06) 
Documentation sheet 

Title Proportion of women with I-IIA invasive epithelial ovarian cancer who received surgery, in whom at least 20 lymph nodes were removed 

Rationale Pelvic and para-aortic lymphadenectomy is performed as part of the (surgical) staging of ovarian malignancies to detect microscopic metastases. 
The presence of metastases in the lymph nodes can upstage an otherwise early stage tumour to FIGO stage III and influence treatment decisions 
regarding adjuvant chemotherapy (both whether or not chemotherapy is indicated but also the type and dose of chemotherapy).13 The minimum 
number of lymph nodes required for adequate lymph node staging remains unclear. A Dutch study reported an improved overall survival when at 
least 10 lymph nodes were removed.110 There was no difference in survival between those women from whom 20-29, and those from whom ≥30 
lymph nodes were removed. Above a certain number of lymph nodes, there is no further improvement in identification of lymph node metastases.110 
However, if information on the histology of the tumour is available intraoperatively, lymphadenectomy and associated morbidity may be avoided, 
because for some histology types the chance for lymph node metastasis is very low and the importance of lymphadenectomy for treatment decisions 
would be limited.13, 111 
The Belgian expert group considered that high quality of care requires to remove at least 20 pelvic and para-aortic lymph nodes, except if 
histopathology suggests a low risk for lymph node metastases. 

Type of QI Process 

Calculation Numerator:  Number of patients in whom at least 20 pelvic and/or para-aortic lymph nodes were removed from 1 month before until 9 months 
after incidence date 

Denominator: All patients with I-IIA invasive epithelial ovarian cancer who received surgery 
Excluded:  

 Patients with low grade serous disease 
 Patients with well differentiated stage IA ovarian tumours 
 Patients with borderline tumours 
 Patients with main surgery found only in IMA data but for which no pathology report is available at BCR 
 Patients for whom the exact number of lymph nodes removed could not be retrieved from the manual search of the pathology reports, but 

where at least one lymph node was removed 
Target No target 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2  

Technical 
definitions 

BCR data:  
 Selection of patients with diagnosis of epithelial ovarian cancer (Table 11 in Appendix 1) 
 Manual search of pathology reports 

IMA data: billing codes for treatments (Table 32-Table 37 in Appendix 3.2-Appendix 1.1) 
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Title Proportion of women with I-IIA invasive epithelial ovarian cancer who received surgery, in whom at least 20 lymph nodes were removed 

For lymphadenectomy: All available pathology reports from 1 month before to 9 months after incidence were manually searched to extract the 
information about the number and locations of removed nodes. No lymphadenectomy = removal of 0 pelvic and/or para-aortic lymph nodes from 1 
month before until 9 months after incidence date. 

Risk adjustment None (process indicator) 

Limitations  Possible underestimation of the lymphadenectomies due to reporting issues: lymphadenectomy performed separately from the main 
(staging) surgery and where no positive nodes were found may not have been reported to the BCR. Thus exclusion criteria were applied 
in a sensitivity analysis to minimise this bias. 

 Patients with mucinous tumours (expansile type) should also be excluded, but as this information is not available in the database (expansile 
type is not a separate ICD-O-3 code so cannot be distinguished from other mucinous tumours), these patients could not be excluded. 

Subgroup analyses  Anatomic site, incidence year, age at diagnosis and tumour stage 

Sensitivity analyses Number of lymph nodes removed (0, 1-9, 10-19, 20-29, ≥30) 
Excluding all patients with a previous surgery found in IMA but for which no pathology report is available (N=24) 

Benchmarking Centre of surgical treatment  

International 
indicator 

The Netherlands (IKNL 2019)191 
See Table 79 

 

  



 

258  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

Flowchart 
 

 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Surgical 
intervention? 

Yes 
(N=130) 

Yes  
(N=695) 

Pelvic and/or 
para-aortic 

lympha-
denectomy?  

≥ 20 para-
aortic and/or 
pelvic lymph 

nodes 
removed 

All EOC 
patients  

(N=5 119) 

Stage I-IIA? 

No 
(N=3 558) 

Yes  
(N=1 561) 

No 
(N=21) 

No 
(N=243)  

Yes  
(N=234) 

No 
(N=104) 

Low grade 
serous 

disease, well 
differentiated 
stage IA or 
borderline 
tumours? 

No 
(N=716) 

Yes  
(N=845) 

Pathology 
report 

available for 
main surgery 

and exact 
number of LN 

available? 

Yes 
(N=477) 

No 
(N=218) 



 

KCE Report 357 Quality indicators for the management of epithelial ovarian cancer 259 

 

Results 
Table 76 – Proportion of patients with stage I-IIA invasive epithelial ovarian cancer who underwent surgery in whom at least 20 pelvic and/or para-
aortic lymph nodes were removed, by patient and tumour characteristics 

 Denominator Numerator Proportion (%) 

Overall 477 130 27.3 

Anatomic site    

 Ovary 437 119 27.2 

 Fallopian tube 40 11 27.5 

 Primary peritoneum 0 0 0.0 

Age at diagnosis    

 <50 years 70 18 25.7 

 50-59 years 107 38 35.5 

 60-69 years 137 45 32.8 

 70-79 years 100 29 29.0 

 80+ years 63 0 0.0 

Tumour stage    

 I 407 112 27.5 

 II/IIA 70 18 25.7 

Incidence year    

2014 97 22 22.7 

2015 97 29 29.9 

2016 88 27 30.7 

2017 100 27 27.0 

2018 95 25 26.3 
Source: BCR-IMA  
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Table 77 – Sensitivity analysis: Proportion of patients with stage I-IIA invasive epithelial ovarian cancer who underwent surgery, by the number 
of pelvic and/or para-aortic lymph nodes removed 

 Denominator Numerator Proportion (%) 
Number of pelvic and/or para-aortic lymph nodes removed:    
 None 477 243 51.0 
 1-9 477 48 10.1 
 10-19 477 56 11.7 
 20-29 477 45 9.4 
 30+ 477 85 17.8 

Source: BCR-IMA  

Table 78 – Sensitivity analysis: Proportion of patients with stage I-IIA invasive epithelial ovarian cancer who underwent surgery in whom at least 
20 pelvic and/or para-aortic lymph nodes were removed, excluding patients with a surgery with a missing pathology report before the main surgery 

 Denominator Numerator Proportion (%) 

Main QI 477 130 27.3 
At least 20 LN removed, when all pathology reports are 
available 

453 121 26.7 

Source: BCR-IMA 

International comparison 
The Dutch national audit report showed that in around 40% of the early stage invasive ovarian cancer patients (FIGO I-IIA) no lymph nodes were removed 
and around 10% had 1 to 9 lymph nodes removed and 40% had 10 or more removed.191 

Table 79 – Lymph node removal – International results 
Author Period 

covered 
Country Results 

Integraal Kankercentrum 
Nederland191 

2014-2018 The 
Netherlands 

Methods: national report based on data from the Dutch Cancer Registry. The report describes the variation in 
oncological care for patients with invasive epithelial ovarian carcinoma from 2014 to 2018 and compares the 
gynaecological oncology regions in the Netherlands. In early stage (FIGO I-IIA) the minimum number of lymph 
nodes removed should be 10. 
Result: In around 40% no lymph nodes are removed (depending on the region this varies between 33 to 65%). 
Around 10% had 1 to 9 lymph nodes removed and 40% had 10 or more removed. 
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Appendix 6.1.7. No lymphadenectomy in women with a borderline ovarian tumour (DS07) 
Documentation sheet 

Title Proportion of women with a borderline ovarian tumour who were operated, in whom no lymphadenectomy was performed 

Rationale Pelvic and para-aortic lymphadenectomy are performed as part of the (surgical) staging of ovarian malignancies. The presence of metastases in 
the lymph nodes can upstage an otherwise early stage tumour to FIGO stage III and influence treatment decisions regarding chemotherapy.13  
However, available evidence suggests that the presence of lymph node metastases is low in early stage borderline tumours and that the presence 
of lymph node metastases has no prognostic value in borderline disease. Furthermore, information on lymph node status is not needed for clinical 
decision-making as adjuvant treatment is not indicated in borderline disease. Consequently, the KCE guideline recommended not to perform 
lymphadenectomy for borderline ovarian tumours.13 

Type of QI Process 

Calculation Numerator:  Number of patients in whom no staging lymphadenectomy was performed 
Denominator: All patients diagnosed with a borderline ovarian tumour who received surgery 
Exclusion: Patients with main surgery found only in IMA data for which no pathology report is available at BCR  

Target No target 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2  

Technical 
definitions 

BCR data:  
 Selection of patients with diagnosis of epithelial ovarian cancer (Table 11 in Appendix 1) 
 Manual search of pathology reports 

IMA data: billing codes for treatments (Table 32-Table 37 in Appendix 3.2-Appendix 1.1) 
For lymphadenectomy: Pathology reports were manually searched to extract the information about the number and locations of removed nodes. 
No lymphadenectomy = removal of 0 pelvic and/or para-aortic lymph nodes from 1 month before until 9 months after incidence date. 

Risk adjustment None (process indicator) 

Limitations - This quality indicator only includes patients for whom pathology reports were available at BCR for the main surgery. For 275 patients with a 
borderline ovarian tumour, only the main surgery was billed in IMA – AIM, but no pathology report was transferred to BCR, thus no info on LN 
resection during the main surgery is available and these were excluded from the denominator.  

- There is a possible overestimation of the ‘no lymphadenectomies’ due to reporting issues: a lymphadenectomy performed during a surgery 
where no cancerous tissue was found may not have been reported to the BCR. Therefore, there is a possible underestimation of the number 
of lymphadenectomies performed.  

Subgroup analyses  Per anatomic site, incidence year, age at diagnosis and tumour stage 
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Title Proportion of women with a borderline ovarian tumour who were operated, in whom no lymphadenectomy was performed 

Sensitivity analyses Number of lymph nodes removed 
Excluding all patients with a previous surgery found in IMA but for which no pathology report was available (N=31) 

Benchmarking Centre of surgical treatment  

International 
indicator 

See Table 83 
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Results 
Table 80 – Proportion of patients with a borderline ovarian tumour in whom no lymphadenectomy was performed, by patient and tumour 
characteristics 

 Denominator Numerator Proportion (%) 

Overall 795 739 93.0 

Anatomic site    

 Ovary 793 737 92.9 

 Fallopian tube 2 2 100.0 

 Primary peritoneum - - - 

Age at diagnosis    

 <50 years 272 255 93.8 

 50-59 years 174 161 92.5 

 60-69 years 175 162 92.6 

 70-79 years 117 108 92.3 

 80+ years 57 53 93.0 

Tumour stage    

 I 518 486 93.8 

 II/IIA 11 10 90.9 

 IIB/IIC 8 8 100.0 

 III 40 29 72.5 

 X (missing) 218 206 94.5 

Incidence year    

2014 175 160 91.4 

2015 173 164 94.8 
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 Denominator Numerator Proportion (%) 

2016 154 142 92.2 

2017 147 135 91.8 

2018 146 138 94.5 
Source: BCR-IMA 

Table 81 – Sensitivity analysis: Number of pelvic and/or para-aortic lymph nodes that were removed from patients with a borderline ovarian tumour 
who underwent a lymphadenectomy (N=56) 

 N % 

Number of pelvic and/or para-aortic lymph nodes 
removed: 

  

 1-9 20 35.7 

 10-19 10 17.9 

 20-29 10 17.9 

 30+ 13 23.2 

 Exact number of lymph nodes removed unknown 3 5.4 
Source: BCR-IMA  

Table 82 – Sensitivity analysis: Proportion of patients with a borderline ovarian tumour in whom no lymphadenectomy was performed, excluding 
patients with a surgery with a missing pathology report before the main surgery 

 Denominator Numerator Proportion (%) 

Main QI 795 739 93.0 

No lymphadenectomy, when all 
pathology reports are available 

764 713 93.3 

Source: BCR-IMA  
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International comparison 
A recent French study looked at the surgical management of borderline 
ovarian tumours during 2001 and 2018 and reported 2.4% (8/332) of the 
patients having had a pelvic or lumbo-aortic lymphadenectomy.206 While 
the Belgian data represent all borderline tumours during the 2014-2018 
time period (n=867), this French study was restricted to serous and 
mucinous borderline tumours identified in 9 referral centres. The French 
guidelines advocated to not perform a lymphadenectomy for early stage, 
however for advanced stages a case-by-case assessment is deemed 
necessary.207 While the overall proportion of lymphadenectomy is small in 
these French referral centres, the results indicated that there was no 
difference between early stage borderlines and advanced stage.  

Interestingly, Zhang et al. analysed the clinico-pathological features of the 
patients with borderline ovarian tumour who underwent lymphadenectomy 

between 2001 and 2018 and developed a prediction model to support 
clinicians in making an optimal decision relating to surgical scope for 
patients with borderline ovarian tumour. Overall, 13.5% (21/156) of the 
patients with serous borderline ovarian tumour had lymph node 
involvement while it was 0% (0/92) among patients with non-serous 
borderline ovarian tumour, suggesting that lymph node involvement is 
more frequent in serous borderline ovarian tumours. Other predictors of 
lymph node involvement were the largest tumour (≥ 12.2cm in diameter), 
the presence of lesions on the ovarian surface, and the presence of pelvic 
or abdominal lesions.208 

 

Table 83 – No lymphadenectomy in women with a borderline ovarian tumour – International results 
Author Period covered Country Results 

Lecointre et al. 2021 206 2001-2018 France  Methods: This retrospective, multicentre cohort in nine referral centres of France included all 
patients with serous and mucinous borderline ovarian tumours who had undergone surgery 
between January 2001 and December 2018  332 patients 

 Results: Of the 273 patients with borderline FIGO stage 1, 5 had pelvic or lumbo-aortic 
lymphadenectomy and of the 54 patients with FIGO stage ≥2, 3 had pelvic or lumbo-aortic 
lymphadenectomy. In total 8 patients of the 332 had a lymphadenectomy (2.4%).  
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Appendix 6.2. Quality of treatment in epithelial ovarian cancer 
Appendix 6.2.1. Platinum-based chemotherapy, either in combination or as a single agent (CT01) 
Documentation sheet 

Title Proportion of women with invasive epithelial ovarian cancer who received platinum-based chemotherapy, either in combination or as a 
single agent 

Rationale First line chemotherapy treatment of epithelial ovarian cancer should include a platinum agent, either in combination or as a single agent. 
Carboplatin is the platinum drug of choice in both single and combination therapy and paclitaxel is recommended in combination where the potential 
benefits justify the toxicity of the therapy.209 
For early stage ovarian cancer, guidelines (ESMO102, KCE13, NCCN115) recommend to offer platinum-based adjuvant chemotherapy to fit patients 
with medium risk or high risk, whether or not the tumour is optimally staged. Chemotherapy is not indicated for borderline tumours as well as some 
early stage histology types. 
For advanced stage, ideally all patients should receive combination platinum agent and paclitaxel, unless they are unfit or contraindications exist.209 

Type of QI Process 

Calculation Indicator A: Proportion of women with high grade serous stage I-IIA invasive epithelial ovarian cancer who received platinum-based 
chemotherapy, either in combination or as a single agent 
Numerator: Number of patients who received platinum-based chemotherapy either as a single agent or as a combination  
Denominator: All high grade serous I-IIA invasive epithelial ovarian cancer patients 
 
Indicator B: Proportion of women with stage IIB-IV invasive epithelial ovarian cancer who received platinum-based chemotherapy, either 
in combination or as a single agent 
Numerator: Number of patients who received platinum-based chemotherapy either as a single agent or as a combination 
Denominator: All IIB-IV invasive epithelial ovarian cancer patients 
 
Exclusions:  

- Patients who died or were lost to follow-up within 30 days after surgery  
- Borderline tumours  

Note: the focus of indicator A is on high grade serous, because for other early stage histology types (such as stage IA clear cell tumours, stage IA 
Grade 2 endometrioid tumours, low grade mucinous tumours) chemotherapy is not indicated. 

Target Target: 90% (<75 years) 
The Scottish Cancer Taskforce put forward a target of 90%.49 
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Title Proportion of women with invasive epithelial ovarian cancer who received platinum-based chemotherapy, either in combination or as a 
single agent 

The tolerance allowed by the target recognises that there is a small number of patients who are not fit enough to undergo chemotherapy. 
Considering that older age is associated with being not fit enough for chemotherapy, the clinical experts focused on the age group younger than 
75 years to set the target. 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013-2020 Q2 

Technical 
definitions 

BCR data: selection of patients with diagnosis of epithelial ovarian cancer (Table 11 in Appendix 1) 
IMA data: billing codes for chemotherapy (including targeted therapy) are presented in Table 37 (Appendix 1.1). 

 At least 1 administration of platinum-based chemotherapy from date of surgery until 9 months after main surgery (or from 1 month before 
to 9 months after incidence date when no surgery was performed) 

Risk adjustment None (Process indicator) 

Limitations Systemic treatment (chemotherapy or targeted therapy) of patients provided in clinical trials and paid for by the trial budget cannot be captured by 
IMA data. 

Subgroup analyses  Per anatomic site, age at diagnosis, WHO performance status, (number of) comorbidities, tumour stage (also the subdivisions of IA,IB,IIA) and 
incidence year 

Sensitivity analyses For indicator A and B, separate results were provided for patients having platinum-based chemotherapy in combination with paclitaxel (at least one 
administration) vs. those having platinum-based chemotherapy as a single agent.  

Benchmarking Centre of main treatment (Note that there will be patients who received surgery and chemotherapy in a different centre and consequently they will 
be assigned to the surgery centre as surgery prevails over chemotherapy in the assignment algorithm) 

International 
indicator 

See Table 88 
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Flowchart 
Indicator A 
 
 
  

 Received 
chemotherapy 

within the 9 
months after 
main surgery 

or 1m before to 
9m after 

incidence ? 

No 
(N=2) 

No 
(N=56) 

Yes 
(N=176) 

Yes  
(N=178) 

Platinum-
based 

chemotherapy
? 

All EOC 
patients 
(N=5 119) 

Died or lost to 
follow-up within 
30 days after 

surgery? 

Yes 
(N=66) 

No  
(N=5 053) 

High 
grade 

serous I-
IIA? 

No 
(N=3 960) 

Yes  
(N=234) 

Borderline? 

Yes  
(N=1 093) 

No 
(N=3 726) 
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Indicator B  

 

Received 
chemotherapy 

within the 9 
months after 
main surgery 

or 1m before to 
9m after 

incidence? 

No 
(N=24) 

No 
(N=328) 

Yes 
(N=2 378) 

Yes  
(N=2 402) 

Platinum-
based 

chemotherapy
? 

All EOC 
patients 
(N=5 119) 

Died or lost to 
follow-up 

within 30 days 
after surgery? 

Yes 
(N=66) 

No  
(N=5 053) 

Stage 
IIB-IV 

No 
(N=3 960) 

Yes  
(N=2 730) 

Borderline? 

Yes  
(N=1 093) 

No 
(N=1 230) 
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Results 
Table 84 – Indicator A: Proportion of patients with high grade serous stage I-IIA invasive epithelial ovarian cancer who received platinum-based 
chemotherapy, by patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 

Overall 234 176 75.2 

Anatomic site    

 Ovary 166 124 74.7 

 Fallopian tube 67 51 76.1 

 Primary peritoneum 1 1 100.0 

Age at diagnosis    

 <50 years 31 28 90.3 

 50-59 years 52 43 82.7 

 60-69 years 63 55 87.3 

 70-79 years 52 36 69.2 

 80+ years 36 14 38.9 

Target age group    

 Target age group <75 years 168 146 86.9 

 75+ years 66 30 45.5 

WHO performance status    

    0 – Asymptomatic 89 72 80.9 

 1 – Symptomatic but completely ambulatory 120 91 75.8 

 2 – Symptomatic, <50% in bed during the day 4 2 50.0 

 3 – Symptomatic, >50% in bed, but not bedbound 2 0 0.0 

 Missing 19 11 57.9 
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 Denominator Numerator Proportion (%) 

Number of comorbidities    

    0 115 93 80.9 

 1 93 67 72.0 

 2 25 15 60.0 

 3 1 1 100.0 

Cardiovascular comorbidity    

 Absent 126 103 81.7 

 Present 108 73 67.6 

Diabetes    

 Absent 212 163 76.9 

 Present 22 13 59.1 

Respiratory comorbidity    

 Absent 218 162 74.3 

 Present 16 14 87.5 

Inpatient bed days during the year prior to incidence date    

 0 days 108 84 77.8 

 1-5 days 99 74 74.7 

 6-15 days 15 10 66.7 

 >15 days 12 8 66.7 

Tumour stage    

 I 6 5 83.3 

 IA 78 44 56.4 

 IB 16 12 75.0 
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 Denominator Numerator Proportion (%) 

 IC 83 72 86.7 

 II 10 8 80.0 

 IIA 41 35 85.4 

Incidence year    

2014 39 30 76.9 

2015 44 37 84.1 

2016 38 24 63.2 

2017 46 33 71.7 

2018 67 52 77.6 
Source: BCR-IMA 

Table 85 – Indicator B: Proportion of patients with stage IIB-IV invasive epithelial ovarian cancer who received platinum-based chemotherapy, by 
patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 

Overall 2 730 2 378 87.1 

Anatomic site    

 Ovary 2 416 2 073 85.8 

 Fallopian tube 255 248 97.3 

 Primary peritoneum 59 57 96.6 

Age at diagnosis    

 <50 years 212 205 96.7 

 50-59 years 456 444 97.4 

 60-69 years 726 692 95.3 



 

274  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

 Denominator Numerator Proportion (%) 

 70-79 years 819 738 90.1 

 80+ years 517 299 57.8 

Target age group    

 Target age group <75 years 1 835 1 754 95.6 

 75+ years 895 624 69.7 

WHO performance status    

    0 – Asymptomatic 498 475 95.4 

 1 – Symptomatic but completely ambulatory 1 600 1 453 90.8 

 2 – Symptomatic, <50% in bed during the day 295 214 72.5 

 3 – Symptomatic, >50% in bed, but not bedbound 78 34 43.6 

 4 – Bedbound 20 6 30.0 

 Missing 239 196 82.0 

Number of comorbidities    

    0 1 252 1 164 93.0 

 1 1 085 899 82.9 

 2 352 282 80.1 

 3 41 33 80.5 

Cardiovascular comorbidity    

 Absent 1 365 1 265 92.7 

 Present 1 365 1 113 81.5 

Diabetes    

 Absent 2 402 2 111 87.9 

 Present 328 267 81.4 
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 Denominator Numerator Proportion (%) 

Respiratory comorbidity    

 Absent 2 511 2 196 87.5 

 Present 219 182 83.1 

Inpatient bed days during the year prior to incidence date    

 0 days 1 053 959 91.1 

 1-5 days 1 161 1 020 87.9 

 6-15 days 377 308 81.7 

 >15 days 139 91 65.5 

Tumour stage    

 IIB/IIC 136 116 85.3 

 III 1 498 1 351 90.2 

 IV 1 096 911 83.1 

Incidence year    

2014 576 503 87.3 

2015 559 493 88.2 

2016 529 459 86.8 

2017 541 472 87.2 

2018 525 451 85.9 
Source: BCR-IMA 
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Table 86 – Sensitivity analysis: Indicator A: Proportion of patients with high grade serous stage I-IIA invasive epithelial ovarian cancer who 
received platinum-based chemotherapy, single or combination therapy with paclitaxel 

 Denominator Numerator Proportion (%) 

Overall 234 176 75.2 

 Only platinum 234 30* 12.8 

 Combination of platinum and paclitaxel 234 146** 62.4 
Source: BCR-IMA  
*Among those 30 patients, 3 patients were aged <50 years old, 4 were aged 50-59, 6 were aged 60-69, 9 were aged 70-79 and 8 were aged >80. 
**Among those, 2 patients had a combination of platinum, and paclitaxel AND docetaxel. 

Table 87 – Sensitivity analysis: Indicator B: Proportion of patients with stage IIB-IV invasive epithelial ovarian cancer who received platinum-
based chemotherapy, single or combination therapy with paclitaxel 

 Denominator Numerator Proportion (%) 

Overall 2 730 2 378 87.1 

 Only platinum 2 730 163* 6.0 

 Combination of platinum and paclitaxel 2 730 2 215** 81.2 
Source: BCR-IMA  
*Among those 163 patients, 2 patients were aged <50 years old, 4 were aged 50-59, 12 were aged 60-69, 35 were aged 70-79 and 110 were aged >80. 
**Among those, 26 patients had a combination of platinum, and paclitaxel AND docetaxel. 3 patients had a combination of platinum and docetaxel but no paclitaxel. 

International comparison 
The decision on whether or not to administer chemotherapy in for early 
stages depends mainly on histology, because some histology types are 
considered not to be responsive to platinum-based chemotherapy. 
Therefore, most variation between the countries is seen in those early 
stages, all depending on how many histology types are excluded. The 
Scottish Taskforce reported 84% of all epithelial ovarian cancer patients 
receiving a platinum agent except those with low grade serous, FIGO1a, 
FIGO1b, low grade, stage 1 clear cell, and except patients who decline 
chemotherapy.49 

In the Netherlands, only 40% of the operated patients with stage I-IIA 
received adjuvant chemotherapy, which is much lower than the 75.2% in 
Belgium.210 Importantly, in the Belgian QI the calculation was restricted to 
HGSC, whereas in the Dutch audit all FIGO stage I-IIA were considered. 
A USA study reported percentages of around 69.2% to 75.5% in stage I 
high risk patients (depending on the hospital’s volume).153 

Less variation was noted for the advanced stages: 82% of the IIB-IV 
patients in the Netherlands54, around 79.0% to 85.2% in advanced stage 
(II-IV) in the USA. 153  
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Table 88 – Platinum-based chemotherapy, either in combination or as a single agent – International results 
Author Period 

covered 
Country Results 

Rapport 
Ovariumkanker in 
Nederland210 

2014-2018 The 
Netherlands 

Methods: Database includes all adult (>18y) patients with invasive epithelial ovarian cancer registered at the 
“Nederlandse Kankerregistratie” in 2014 till 2018; Borderline ovarian cancers excluded. Sample of early stage 
ovarian cancer (FIGO I-IIA) with surgery. 
Results: The percentage of operated patients with FIGO I-IIA, receiving adjuvant chemotherapy is 40% in the 
Netherlands, but varies in the different regions from 24 to 48%. 

Zijlstra 201954 2008-2016 The 
Netherlands 

Methods: All patients diagnosed with advanced epithelial ovarian cancer, FIGO IIB-IV, between 2008 and 2016. 
Results: A total of 9303 patients were included, of whom 14% (n=1270) received no cancer-directed treatment while 
67% (n=6218) received a combination of cytoreductive surgery and chemotherapy. Some 15% (n=1399) received 
chemotherapy only, and 4.5% (n=416) surgical resection or hormonal therapy only. The proportion of patients 
receiving no cancer-directed treatment was higher in 2014-2016 (16%, n=496/3175) compared with 2008-2010 (11%, 
n=349/3057, p<0.001). Associated factors with no cancer-directed treatment were higher age, FIGO stage IV, lower 
socioeconomic status, co-morbidity, and more recent years of diagnosis (p<0.001). Main reasons for no cancer-
directed treatment were patient's choice (40%) and poor condition of the patient (29%). 

NHS National 
Services Scotland 
49 

2015/16 Scotland Methods: 415 patients with epithelial ovarian cancer in Scotland in 2015/16 
Numerator: Number of epithelial ovarian cancer patients who receive chemotherapy treatment involving either 
paclitaxel in combination with a platinum-based compound or carboplatin only. 
Denominator: All epithelial ovarian cancer patients 
Exclusion of patients with low grade serous; FIGO1a, FIGO1b low grade; stage 1 clear cell; patients who decline 
chemotherapy 
Results: 84% (349/415 patients) received first line chemotherapy including a platinum agent. This is a slight 
improvement over the previous two years but still below the target of 90%. A common reason noted by most NHS 
Boards for not meeting the target was due to patient choice and patient fitness for treatment, either due to the disease 
or due to comorbidities. At the formal review it was proposed to amend this quality indicator to exclude some tumour 
types (stage 1a endometrioid tumours and low grade mucinous tumours) for which chemotherapy are not indicated 
/ appropriate. 

West of Scotland 
Cancer Network 
2019 192 

2017-2018 Scotland (west 
of Scotland) 

Methods: Clinical audit data in West of Scotland (WoS) based on the NHS Scotland Ovarian Cancer Quality 
Performance Indicators, which were updated in 2018 
Numerator: Number of epithelial ovarian cancer patients who receive chemotherapy treatment involving either 
paclitaxel in combination with a platinum-based compound or carboplatin only. 
Denominator: All epithelial ovarian cancer patients. 
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Author Period 
covered 

Country Results 

Exclusion of patients with low-grade serous disease; FIGO stage 1a or 1b, low grade (G1) disease; Stage 1a clear 
cell tumours, Stage 1a Grade 2 endometrioid tumours, low grade mucinous tumours and patients who decline 
chemotherapy treatment. 
Results: 75.1% (130/173) received first line chemotherapy including a platinum agent. Of the patients not receiving 
platinum-based chemo, the majority of patients were too advanced in their disease process to receive chemotherapy 
or not fit enough for treatment (e.g. died before treatment (which is not excluded from this measure), patients not fit 
for chemotherapy, patients denying therapy, patient entered clinical trial.  

Cancer Research 
UK – Public Health 
England 

http://www.ncin.or
g.uk/cancer_type_
and_topic_specifi
c_work/topic_spe
cific_work/main_c
ancer_treatments  

2013-2015 England Methods: This study included patients receiving chemotherapy in the 9 months after diagnosis (females, all ages), in 
England, between 2013-2015. Chemotherapy included both curative and palliative chemotherapy, and excluded 
hormonal therapy, and other supportive drugs (no focus on platinum-based chemotherapy). 
Results: Stage: all stages combined (53.5%), Stage 1 (28.6%), Stage 2 (76.1%), Stage 3 (79.6%), Stage 4 (68.0%), 
Unknown stage (23.5%).  
Age category: under 50 (37,5%), 50-59 (60,1%), 60-69 (68,9%), 70-79 (62,9%), 80+ (27,9%). 

Warren et al 
2017211 

Diagnosed 
in 2011 

USA Methods: The study population was a sample of SEER patients diagnosed with invasive ovarian cancer (ICD-O-3 
Site code C56.9) not diagnosed at autopsy or on death certificate only. Patients with a previous diagnosis of any 
cancer other than non-melanoma skin cancer, lymphomas, or diagnosed under age 20 were ineligible for the study. 
Eligible patients were stratified by registry, racial/ethnic group, stage, and age (2011 only) and randomly sampled 
within strata. 
According to the National Comprehensive Cancer Network (NCCN) Guidelines in 2011 adjuvant chemotherapy was 
defined as the receipt of multi-agent chemotherapy, a platinum drug (cisplatin or carboplatin) and a taxane (paclitaxel 
or docetaxel). Receipt of chemotherapy included only patients for whom chemotherapy is recommended, those with 
Stages IC–IV disease. 
Results: Receipt of guideline adherent chemotherapy rose significantly over the time period, with at least 70% of 
women receiving multiagent chemotherapy in 2011, 19.2% of which was neoadjuvant. 
Stage IC-II: 77.1% - Stage III: 81.0% - Stage IV: 70.4% 

Wright 2017153 2004 - 
2013 

USA Methods: a retrospective cohort study based on National Cancer Data Base (NCDB). 100 725 women with ovarian 
cancer as their first cancer diagnosis treated at 1268 hospitals.  
National Comprehensive Cancer Network (NCCN) guideline on chemotherapy: use of chemotherapy among patients 
with early stage, high risk tumours (stage IA or IB and grade 3; stage IC; or any stage I and clear cell histology); use 
of chemotherapy (either as neoadjuvant or adjuvant therapy) for women with advanced stage disease (stage III–IV) 
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Author Period 
covered 

Country Results 

Results:  
Stage I high risk: 69.2% in low volume hospitals to 75.7% in high volume hospitals. 
Stage II-IV: 79.0% in low volume hospitals to 85.2% in high volume hospitals.  

Elit 2006172 1996 to 
2002 

Canada 
(Ontario) 

Methods: Population-based cohort study included all newly diagnosed ovarian cancer with chemotherapy. 
Results: Of those treated with chemotherapy (n=2502), the initial treatment was multiagent platinum-based in 70.9% 
(n=1773) of women and 9% received single agent platinum (n=235). 

Appendix 6.2.2. Duration of platinum-based chemotherapy (CT02) 
Documentation sheet 

Title Proportion of women with invasive epithelial ovarian cancer who had surgery and platinum-based chemotherapy, who received at least 
9-18 weeks of chemotherapy 

Rationale Often the duration of chemotherapy is expressed in cycles, and recommendations for platinum-based chemotherapy vary between 3 and 6 cycles. 
In early stage disease, the Gynecologic Oncology Group (GOG) has historically used 3 cycles as the standard treatment.212 An RCT (GOG study) 
of three versus six cycles of adjuvant carboplatin and paclitaxel showed that six cycles was associated with a significant reduction in recurrence 
risk for serous tumours but not for non-serous tumours.213 In 2019, ESMO guidelines recommended a minimum of 3 cycles for early stage ovarian 
cancer patients receiving carboplatin and paclitaxel, except for the high-grade serous subgroup or stage IC (any histological type), and except 
when carboplatin is administered as a single agent, for which 6 cycles are recommended.102 
In advanced stage disease, 6 cycles of 3-weekly carboplatin/paclitaxel remains the standard-of-care chemotherapy of first-line ovarian cancer 
treatment.102 Three randomized trials in primarily advanced ovarian cancer comparing 5–6 cycles versus 8–12 cycles of cisplatin-based 
chemotherapy failed to show a benefit from chemotherapy beyond 6 cycles.214-216  
Neoadjuvant chemotherapy with interval debulking is an alternative strategy for advanced stages, especially for those patients with FIGO IIIC or 
IV.53, 217 While the standard is 3 neoadjuvant cycles and 3 adjuvant cycles, real-world practice varies and often more than 4 neoadjuvant cycles are 
given.218 
Next to the 3-weekly cycles there is also the possibility to administer chemotherapy on a weekly basis.219, 220 Since there is a variation in dosing 
scheme, particularly at a patient level, when minor complications can delay a cycle by a few days or weeks, identification of the exact number of 
cycles becomes untenable. Therefore the quality indicators on duration are expressed in “weeks” rather than “cycles”. 

Type of QI Process 

Calculation Indicator A: Proportion of operated women with high grade serous stage I-IIA invasive epithelial ovarian cancer who received at least 9 
weeks of platinum-based chemotherapy 
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Title Proportion of women with invasive epithelial ovarian cancer who had surgery and platinum-based chemotherapy, who received at least 
9-18 weeks of chemotherapy 

Numerator: Number of patients who received at least 9 weeks of platinum-based chemotherapy on at least 3 administration days within 9 weeks 
as from start of ACT 
Denominator: All women with high grade serous stage I-IIA invasive epithelial ovarian cancer who underwent surgery and received adjuvant 
platinum-based chemotherapy 
 
Indicator B: Proportion of operated women with stage IIB-IV invasive epithelial ovarian cancer who received at least 18 weeks of platinum-
based neo-adjuvant (NACT) and/or adjuvant (ACT) chemotherapy 
Numerator: Number of patients who received at least 18 weeks of platinum-based NACT and/or ACT on at least 6 administration days:  

 within 18 weeks as from start of NACT (if NACT<surg) or  
 within 18 weeks as from start ACT (if surg<ACT) or  
 between start of NACT until maximum 18 weeks after start of ACT (if NACT<surg<ACT) 

Denominator: All women with IIB-IV invasive epithelial ovarian cancer who underwent surgery and received neo-adjuvant and/or adjuvant platinum-
based chemotherapy 
Exclusions:  

- Patients who died or who are lost to follow up within 30 days after surgery 
- Patients who died or are lost to follow up within 9w (QI-A) or 18w (QI-B) from start of chemo. For QI-B, in case of NACT+ACT, this is within 

9w from start of ACT. 
- Borderline tumours  

Target  Early stages (I-IIA): 90% (<75y) 
 Advanced stages (IIB-IV): 90% (<75y) 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data 2013 – 2020 Q2 

Technical 
definitions 

BCR data: selection of patients with diagnosis of epithelial ovarian cancer (Table 11 in Appendix 1) 
IMA data:  

 Billing codes for chemotherapy (including targeted therapy) are presented in Table 37 (Appendix 1.1). At least 1 administration of platinum-
based chemotherapy was considered for inclusion in this QI. 

 Billing codes for treatments are presented in Table 32-Table 36 (Appendix 1.1). While patients receiving surgery (debulking/staging 
surgery, resection, surgery billed in IMA data without pathology report available at BCR) are considered in the denominator, the main 
surgery algorithm is used as starting point for counting the cycles of chemotherapy (debulking/staging surgery > resection > surgery 
without pathology report). 

Time frames to determine whether a procedure took place: main surgery was searched for between 1 month before until 9 months after incidence 
date, neo-adjuvant chemotherapy was searched for within 1 month before incidence date until the day before the date of main surgery and adjuvant 
chemotherapy was searched for within 9 months after the main surgery. 
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Title Proportion of women with invasive epithelial ovarian cancer who had surgery and platinum-based chemotherapy, who received at least 
9-18 weeks of chemotherapy 

This QI combines minimum duration of chemotherapy (which is calculated in days) and minimum number of administrations (3 
administrations in Indicator A and 6 in Indicator B). 
Duration of ACT = duration from first to last day of chemotherapy  

 The first day of chemotherapy corresponds to the first administration after main surgery.  
 The last day of chemotherapy is defined as the latest administration available in the database, except if there was a gap of at least 42 

days (6 weeks) between 2 administrations. In the latter case, a change to second line chemotherapy is assumed and the last administration 
given before the gap was defined as the end of chemotherapy. 

Regarding the definition of “at least 9 weeks of ACT” (= 63 days), a cut-off of 43 days starting from the first administration day is used which 
corresponds to 3 administrations of a 3-weekly cycles (2x 3-weekly cycle + 1 day (’Day 1’ of the 3rd cycle) in the database). 

Number of administrations: Regarding the specification of platinum-based chemotherapy within 9 weeks: at least 1 administration of platinum 
is needed, and the other 2 administrations might be other chemotherapeutic agents (including targeted therapy) in a time frame of 63 days. 
 
In indicator B, duration of NACT and/or ACT: 
For patients receiving NACT, duration of NACT = duration from first to last day of chemotherapy before main surgery. 

 The first day of NACT is defined as the first administration of chemotherapy within 30 days before incidence date, except if within the time 
frame of 30 days before incidence date until main surgery, there was a gap of at least 42 days between 2 administrations. In the latter 
case, the first administration after the gap was defined as start of NACT. 

 The last day of NACT is the day of last administration before main surgery. 
Regarding the definition of “at least 18 weeks of NACT/ACT” (= 126 days), in the database a cut-off of 106 days starting from the first 
administration day (5x 3-weekly cycle + 1 day (’Day 1’ of the 6th cycle) is used).  
For patients receiving both NACT and ACT, the durations were summed, though the time between the last day of NACT and the first day of 
ACT does not count toward the 18 weeks. In this case a duration of at least 86 days (i.e., 2 times (2x 3 weekly + 1 day of the 3rd cycle)) of 
chemotherapy (NACT + ACT) is required. 

Number of administrations: Regarding the specification of platinum-based chemotherapy within 18 weeks: at least 1 administration of platinum 
is needed, and the other 5 administrations might be other chemotherapeutic agents (including targeted therapy). 

 If there is NACT and surgery (no adjuvant) the 6 administrations need to be within 18 weeks (=126 days) from start of NACT. 
 If there is only ACT after surgery (no NACT), the 6 administrations need to be within 18 weeks (=126 days) from start of ACT. 
 If there is NACT, surgery, and ACT, the 6 administrations need to be within start NACT until 18 weeks (=126 days) from start ACT. 

Risk adjustment None (Process indicator)  

Limitations - Exact number of cycles are not available in the database. 
- The focus is on platinum-based chemotherapy, but not all cycles need a platinum administration. Because there is also the risk of platinum 

allergy, the technical definition specified that at least 1 administration of platinum-based chemotherapy is necessary, which can be 
switched to another chemotherapeutical agent (including targeted therapy).  



 

282  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

Title Proportion of women with invasive epithelial ovarian cancer who had surgery and platinum-based chemotherapy, who received at least 
9-18 weeks of chemotherapy 

Subgroup analyses  Anatomic site, tumour stage, age at diagnosis, WHO performance status, (number of) comorbidities, number of inpatient bed days during the year 
preceding the incidence date, treatment modality, multiple tumours and incidence year 

Sensitivity analyses For indicator A:  
At least 9 weeks and at least 3 administrations of platinum-based chemotherapy 
At least 18 weeks and at least 6 administrations days (ESMO guideline for early stage HGSC) 

For indicator B:  
At least 18 weeks of platinum-based (≤1 administration) + paclitaxel (≤1 administration) 
At least 18 weeks of platinum-based (≤6 administrations) + paclitaxel (≤6 administrations) 

Benchmarking Centre of main treatment, centre of chemotherapy 

International 
indicator 

Indicator based on Bonte et al.8 
See Table 93 
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Flowchart 
Indicator A 
 
 
 
 
 
 
  

All EOC 
patients 
(N=5 119) 

Death or 
lost to 

follow up 
within 30 
days after 
surgery 

OR within 
9w as from 
start ACT? 

No 
(N=4 091) 

Yes  
(N=117) 

High 
grade 
serous 
I-IIA? 

Yes  
(N=1 063) 

No  
(N=3 028) 

Adjuvant 
platinum-based 
chemotherapy? 

No  
(N=2 797) 

Yes  
(N=231) 

No  
(N=59) 

At least 9 
weeks AND 

at least 3 
administratio
n days within 
9w as from 
start ACT ? 

Yes  
(N=172) 

Surgery 
within 9 

months of 
incidence 

date? 

No 
(N=911) 

Yes  
(N=4 208) 

No  
(N=15) 

Borderline? 

Yes  
(N=157) 
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Indicator B 
 
 
 
 
 
 
  

All EOC 
patients 
(N=5 119) 

Death or lost to follow up 
within 30 days after 

surgery OR  
*  within 18w as from start 

NACT if NACT<surg 
*  within 18w as from start 

ACT if surg<ACT 
* between start NACT 

until 9w after start ACT if 
NACT<surg<ACT? 

No 
(N=4 078) 

Yes  
(N=130) 

Stage 
IIB-IV? 

Yes  
(N=1 064) 

No  
(N=3 014) 

Neo-adjuvant 
and/or adjuvant 
platinum-based 
chemotherapy? 

No  
(N=988) 

Yes  
(N=2 026) 

No  
(N=102) 

≥18 weeks AND at least 
* 6 administration days within 18w as 

from start NACT if NACT<surg  
* 6 administration days within 18w as 

from start ACT if surg<ACT 
* 6 administration days between start 

NACT until 18w after start ACT if 
NACT<surg<ACT ? 

Yes  
(N=1 924) 

Surgery 
within 9 

months of 
incidence 

date? 

No 
(N=911) 

Yes  
(N=4 208) No  

(N=355) 

Borderline? 

Yes  
(N=1 569) 
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Results 
Table 89 – Indicator A: Proportion of operated patients with high grade serous stage I-IIA invasive epithelial ovarian cancer who received at least 
9 weeks of platinum-based adjuvant chemotherapy, by patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 

Overall 172 157 91.3 

Anatomic site    

 Ovary 121 110 90.9 

 Fallopian tube 51 47 92.2 

 Primary peritoneum 0 0 - 

Age at diagnosis    

 <50 years 28 27 96.4 

 50-59 years 42 38 90.5 

 60-69 years 54 47 87.0 

 70-79 years 36 34 94.4 

 80+ years 12 11 91.7 

Age at diagnosis (2 cat)    

 <75 years 144 130 90.3 

 75+ years 28 27 96.4 

WHO performance status    

    0 – Asymptomatic 70 65 92.9 

 1 – Symptomatic but completely ambulatory 90 80 88.9 

 2 – Symptomatic, <50% in bed during the day 1 1 100.0 

 Missing 11 11 100.0 

Number of comorbidities    
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 Denominator Numerator Proportion (%) 

    0 92 84 91.3 

 1 65 59 90.8 

 2 14 13 92.9 

 3 1 1 100.0 

Cardiovascular comorbidity    

 Absent 102 93 91.2 

 Present 70 64 91.4 

Diabetes    

 Absent 160 146 91.3 

 Present 12 11 91.7 

Respiratory comorbidity    

 Absent 158 144 91.1 

 Present 14 13 92.9 

Inpatient bed days during year prior to incidence date    

 0 days 82 76 92.7 

 1-5 days 72 65 90.3 

 6-15 days 10 10 100.0 

 >15 days 8 6 75.0 

Multiple tumours (2004-2018)    

 Single tumour 136 125 91.9 

 Multiple tumours 36 32 88.9 

Tumour stage    

 I 130 119 91.5 
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 Denominator Numerator Proportion (%) 

 II/IIA 42 38 90.5 

Incidence year    

2014 30 27 90.0 

2015 35 33 94.3 

2016 24 19 79.2 

2017 32 30 93.8 

2018 51 48 94.1 

Treatment modality    

  Systemic Tx < Main surgery < Systemic Tx 15 9 60.0 

Main surgery < Systemic Tx 157 148 94.3 
Source: BCR-IMA  

Table 90 – Indicator B: Proportion of operated patients with stage IIB-IV invasive epithelial ovarian cancer who received at least 18 weeks of 
platinum-based NACT and/or ACT, by patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 

Overall 1 924 1 569 81.5 

Anatomic site    

 Ovary 1 642 1 349 82.2 

 Fallopian tube 236 183 77.5 

 Primary peritoneum 46 37 80.4 

Age at diagnosis    

 <50 years 192 159 82.8 

 50-59 years 403 334 82.9 

 60-69 years 595 493 82.9 
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 Denominator Numerator Proportion (%) 

 70-79 years 578 468 81.0 

 80+ years 156 115 73.7 

Age at diagnosis (2 cat)    

 <75 years 1 527 1 264 82.8 

 75+ years 397 305 76.8 

WHO performance status    

    0 – Asymptomatic 427 356 83.4 

 1 – Symptomatic but completely ambulatory 1 201 981 81.7 

 2 – Symptomatic, <50% in bed during the day 127 98 77.2 

 3 – Symptomatic, >50% in bed, but not bedbound 11 8 72.7 

 4 – Bedbound 3 2 66.7 

 Missing 155 124 80.0 

Number of comorbidities    

    0 1 003 817 81.5 

 1 697 586 84.1 

 2 201 149 74.1 

 3 23 17 73.9 

Cardiovascular comorbidity    

 Absent 1 084 887 81.8 

 Present 840 682 81.2 

Diabetes    

 Absent 1 738 1 425 82.0 

 Present 186 144 77.4 
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 Denominator Numerator Proportion (%) 

Respiratory comorbidity    

 Absent 1 782 1 460 81.9 

 Present 142 109 76.8 

Inpatient bed days during year prior to incidence date    

 0 days 796 675 84.8 

 1-5 days 846 673 79.6 

 6-15 days 227 179 78.9 

 >15 days 55 42 76.4 

Multiple tumours (2004-2018)    

 Single tumour 1 740 1 426 82.0 

 Multiple tumours 184 143 77.7 

Tumour stage    

 IIB-IIC 109 87 79.8 

 III 1 198 954 79.6 

 IV 617 528 85.6 

Incidence year    

2014 421 351 83.4 

2015 395 318 80.5 

2016 373 305 81.8 

2017 374 303 81.0 

2018 361 292 80.9 

Treatment modality    

 Systemic Tx < Main surgery 100 61 61.0 
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 Denominator Numerator Proportion (%) 

 Systemic Tx < Main surgery < Systemic Tx 1 094 966 88.3 

Main surgery < Systemic Tx 730 542 74.2 
Source: BCR-IMA  

Table 91 – Sensitivity analysis: Indicator A: Proportion of operated patients with high grade serous stage I-IIA invasive epithelial ovarian cancer 
who received at least 9 weeks versus at least 18 weeks of platinum-based adjuvant chemotherapy 

 Denominator Numerator Proportion (%) 

At least 9 weeks and at least 3 administration days* (main QI) 172 157 91.3 

<75 years 144 130 90.3 

At least 9 weeks and at least 3 administrations of platinum-based chemotherapy 172 154 89.5 

<75 years 144 127 88.2 

At least 18 weeks and at least 6 administration days* 172 109 63.4 

<75 years 144 91 63.2 
*At least one administration of platinum-based chemotherapy; the other administrations might be other chemotherapeutics. 
Source: BCR-IMA  

Table 92 – Sensitivity analysis: Indicator B: Proportion of operated patients with stage IIB-IV invasive epithelial ovarian cancer who received at 
least 18 weeks of platinum-based NACT and/or ACT, whether or not in combination with paclitaxel  

 Denominator Numerator Proportion (%) 

Among patients with at least 1 administration of platinum-based agent: At least 18 weeks of 
platinum-based* (main QI) 

1 924 1 569 81.5 

<75 years 1 527 1 264 82.8 

Among patients with at least 1 administration of platinum agent and 1 administration of paclitaxel: 
At least 18 weeks of platinum-based (at least 1 administration) + paclitaxel (at least 1 
administration)  

1 845 1 525 82.7 

<75 years 1 509 1 251 82.9 
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 Denominator Numerator Proportion (%) 

Among patients with at least 1 administration of platinum agent and 1 administration of paclitaxel: 
At least 18 weeks of platinum-based (at least 6 administrations) + paclitaxel (at least 6 
administrations)  

1 845 1 376 74.6 

<75 years 1 509 1 135 75.2 
*At least one administration of platinum-based chemotherapy; the other administrations might be other chemotherapeutics. 
Source: BCR-IMA  

International comparison 
There is much debate on the number of cycles, which might be the reason 
why not many international studies or audits include this quality indicator. 
A rather old USA study, including women of 65 years and older, with stages 
III–IV between 1991 and 2007, showed that around 63% (1218/1932) were 
treated with chemotherapy for 3 to 7 months and that the median duration 
of therapy was 3.5 months (≈15 weeks), which corresponds to the 
recommended six cycles every three weeks.120 A study among women 
diagnosed with advanced ovarian cancer between 2004 and 2009 in the 
Alabama University hospital concluded that 79.8% (293/367) had at least 
6 cycles of platinum and taxane-based chemotherapy.221 

Ideal number of cycles 

In early stage disease, the Gynecologic Oncology Group (GOG) has 
historically used three cycles as the standard treatment.212 An RCT (GOG 
study) of three versus six cycles of adjuvant carboplatin and paclitaxel 
showed that six cycles was associated with a significant reduction in 
recurrence risk for serous tumours but not for non-serous tumours.213 In 
2019, ESMO guidelines recommended a minimum of 3 cycles for early 
stage ovarian cancer patients receiving carboplatin and paclitaxel, except 
for the high-grade serous subgroup or stage IC (any histological type), and 
except when carboplatin is administered as a single agent, for which 6 
cycles are recommended.102For advanced stage, it is recommended to 
administer 6 cycles of a platinum agent in combination with paclitaxel.102 
Three randomized trials in primarily advanced ovarian cancer comparing 

5–6 cycles versus 8–12 cycles of cisplatin-based chemotherapy failed to 
show a benefit from chemotherapy beyond 6 cycles.214-216 

For advanced stages, also neoadjuvant prior to interval debulking is an 
alternative (especially patients with FIGO stage IIIC-IV).53, 217 The number 
of cycles of NACT prior to interval debulking has been a subject of debate 
and studies are ongoing (TRUST trial222 and ROCOCO trial223). 

Generally, treatment strategies for neoadjuvant chemotherapy include 
three to four cycles of platinum-based chemotherapy before the debulking 
and three post-operatively.100, 218 Some studies showed that the effect of 
six cycles of neoadjuvant followed by interval debulking on survival was 
equivalent to the effect of three cycles of neoadjuvant followed by interval 
debulking followed by three cycles of post-operative chemotherapy among 
patients with advanced ovarian cancers.224 

However, other studies have reported that more than three/four cycles of 
NACT, resulting in delaying the interval debulking were associated with 
worse overall survival, mostly because the extend of the disease was 
larger.218, 225 A possible explanation is that increased cycles of neoadjuvant 
might reduce visible tumours to an invisible degree that can cause disease 
recurrence because the tumour is not fully resected surgically during 
interval debulking.223  

Three weekly cycles or weekly 

Standard there is the three week interval, but since the Japanese JGOG 
trial226 also the weekly administration (dose-dense) was introduced.  
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Dose dense administration can either be weekly paclitaxel in combination 
with three weekly carboplatin (semi-weekly), or weekly administration of 
both paclitaxel and carboplatin. The cumulative doses are almost the 
same, and in terms of length of treatment, the three week interval receives 
his last doses on week 15 followed by two weeks of no administration, 
whereas the weekly administration is constant till 18 weeks. However, 
when white blood count or other parameters indicate a patient is not fit 
enough, administration can be delayed which in turn can impact the length 
of treatment.  

Dose-dense chemotherapy remains controversial as most recent RCTs 
(MITO-7227, the GOG-0262-trial 228a Dutch study 229 and ICON8219) as well 

as a meta-analysis 230 (including the MITO-7, GOG-0262 trial, the JGOG 
trial and the ICON8) showed no benefit or no difference in terms of survival 
outcomes compared to three week intervals. And while the MITO-7 study 
showed some better QoL and reduced toxicity (e.g. alopecia, neuropathy) 
in weekly administration227, the ICON-8 study did not find a benefit in 
QoL220. 

Both the ESMO and NCCN guidelines emphasize that the three weekly 
cycles remain standard-of-care, though the weekly administration is also 
considered a valuable option.102, 115 

 

Table 93 – Duration of platinum-based chemotherapy – International results 
Author Period covered Country Results 

FRANCOGYN 
study225 

2000-2017 France Methods: retrospective, multicentre cohort study in nine referral centres of France. Stages III or IV patients 
receiving NACT between January 2000 and June 2017. 
Results: Among the 501 patients included, 236 (47.1%) benefited from ≤ 4 NACT cycles and 265 (52.9%) 
from 5 or more NACT cycles. The median number of cycles of adjuvant chemotherapy after interval 
debulking surgery for the whole study population was 4. In the group 5 or more NACT cycles history of 
gynecological cancer was significantly more frequent as well as the proportion of patients with stage IV 
disease was significantly higher (22% vs. 14%, p=0.03). 
In the multivariate analysis (adjusting for age at diagnosis, comorbidities, FIGO stage, response to 
chemotherapy and lymph node status) there was no difference between the patients receiving 3– 4 cycles 
NACT compared to patients treated with 5 cycles or more (HR=1.81 (0.89–3.71), p=0.09). 

Erickson 2014221 2004-2009 USA 
(Alabama) 

Methods: retrospective study on women diagnosed with epithelial ovarian cancer between 2004 and 2009 
with treatment in University Alabama n= 367 patients met inclusion criteria. 
NCCN-adherent care was defined as the receipt of a combination of surgical cytoreduction (or surgical 
staging for early stage disease) and at least 6 cycles of platinum and taxane-based chemotherapy for 
advanced stage disease 
Results: 293 patients (79.8%) received NCCN-adherent chemotherapy. Of the 75 patients who did not 
receive NCCN-adherent chemotherapy, 51 received some chemotherapy but were either given single 
agent chemotherapy secondary to medical comorbidities (n=12) or unable to complete their course due to 
poor tolerance (n=29) or disease progression (n=10). 24 patients never received chemotherapy and the 
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Author Period covered Country Results 
reasons were variable. 18 patients died post-operatively prior to initiation of chemotherapy, 2 patients 
declined treatment, and 4 patients were never given chemotherapy due to comorbidities. 

Wright 2008120 1991- 2002 USA Methods: SEER-Medicare linked database, women > 65 years with stages III–IV with primary surgery and 
initiated chemo within 12 weeks after surgery  n=1932 
Treatment duration was defined as the number of days between the first and last claim for chemotherapy. 
Subjects were categorised as receiving treatment for ≤3 months or 3–7 months 
Standard treatment with six cycles every three weeks ≈ 15 weeks from initiation to completion of therapy 
Results: The median duration of therapy was 3.5 months or ≈15 weeks. A total of 714 patients (37%) were 
treated for ≤3 months (12 weeks) and 1218 (63%) for 3–7 months. 

 

Appendix 6.2.3. Timeliness of chemotherapy (CT03) 
Documentation sheet 

Title Proportion of women with invasive epithelial ovarian cancer who started their chemotherapy within 42 days following surgery 

Rationale While there is the suggestion to administer adjuvant chemotherapy as soon as possible to inhibit early tumour growth after surgery, there is also 
the need for recovery after a surgery. Therefore, the optimal time interval between surgery and start of chemotherapy remains uncertain.118 The 
available evidence on time-to-chemotherapy after surgery (primary debulking surgery or interval debulking surgery) shows that different cut-offs 
are used to define early/timely treatment, ranging from 19 to 42 days, and there is no clear evidence that early treatment is associated with better 
survival (Table 99). 
The Australian guideline, based on a systematic review, advises initiating chemotherapy within 1-4 weeks after surgery, as there are no foreseeable 
risks of early chemotherapy initiation while a delay might reduce survival outcomes.126 However a USA national registry study shows that there 
might be an increased harm from starting chemotherapy too early (i.e., chemotherapy-associated post-surgical complications).125 Based on a Dutch 
National Cancer database study, it was advised to start adjuvant chemotherapy within five to six weeks after debulking surgery.123 The Society of 
Gynecologic Oncology (SOG) sets the bar at chemotherapy initiation within 42 days following surgery to women with invasive stage I (grade 3) or 
stage IC-IV ovarian cancer.129 

Type of QI Process 

Calculation Numerator: Number of patients for whom chemotherapy was initiated within 42 days following main surgery 
Denominator: All patients with invasive epithelial ovarian cancer who received surgery and got adjuvant chemotherapy within 9 months after surgery 
Exclusions:  

- Patients who died or were lost to follow-up within 42 days after surgery 
- Borderline tumours 
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Title Proportion of women with invasive epithelial ovarian cancer who started their chemotherapy within 42 days following surgery 

 
+ Time (in days) from date of main surgery to start of adjuvant chemotherapy (Q1 and Q3, median) 

Target 90% 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data 2013 – 2020 Q2 

Technical 
definitions 

BCR data: Selection of patients with diagnosis of invasive epithelial ovarian cancer (Table 11 in Appendix 1) 
IMA data:  

 Billing codes for chemotherapy (including targeted therapy) are presented in Table 37 (Appendix 1.1) 
 Billing codes for surgery (Table 32-Table 36 in Appendix 3.2).  

While patients receiving surgery (debulking/staging surgery, resection, IMA surgery) are considered in the denominator, the main surgery algorithm 
is used as starting point for counting the delay (debulking/staging surgery or resection or surgery billed in IMA but without pathology report available 
to BCR; when the surgery did not meet the definition of staging or debulking, a second resection, or IMA billing after resection, or second IMA billing 
were taken as main surgery). Time frame: surgery was searched for between 1 month before incidence date until 9 months after, and chemotherapy 
was searched for within 9 months after the surgery. 

Risk adjustment None (Process indicator) 

Limitations There is no registration on residual disease after the surgery, therefore a sub-analysis in those patients with and without residual disease could not 
be made. In general, patients with residual disease have chemotherapy more early after surgery and have worse outcomes. 
While the reason for delaying the start of the therapy should be documented,8 this information was not available in the BCR database. 

Subgroup analyses  Per anatomic site, age at diagnosis, WHO performance status, (number of) comorbidities, tumour stage, incidence year, treatment scheme and 
type of surgery 

Sensitivity analyses - Proportion of patients who received chemotherapy within 30 days following main surgery (target: 80%) 
Exclusion: Patients who died within 30 days after surgery 

- Proportion of patients who received platinum-based chemotherapy within 42 days following main surgery  
Benchmarking Centre of main treatment and centre of chemotherapy 

International 
indicator 

Quality indicator proposed by the Society of Gynecologic Oncology129 
See Table 98 
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Flowchart 
 
 
 
 

  All EOC 
patients 
(N=5 119) 

Surgery within 9 
months of 

incidence date? 

No 
(N=911) 

Yes  
(N=4 208) 

Death or 
lost to 

follow-up 
within 42 
days after 
surgery? 

Yes  
(N=85) 

No  
(N=4 123) 

Adjuvant 
chemotherapy 

within 9 months 
after main 
surgery? 

No 
(N=3 058) 

Yes  
(N=1 065) 

Within 42 
days of main 

surgery? 

No  
(N=588) 

Yes 
(N=1 850) 

Borderline? Yes  
(N=2 470) 

No  
(N=620) 
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Results 
Table 94 – Proportion of operated patients with invasive epithelial ovarian cancer receiving adjuvant chemotherapy for whom chemotherapy 
started within 42 days after surgery, by patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 

Overall 2 470 1 850 74.9 

Anatomic site    

 Ovary 2 083 1 565 75.1 

 Fallopian tube 298 224 75.2 

 Primary peritoneum 89 61 68.5 

Age at diagnosis    

 <50 years 289 231 79.9 

 50-59 years 539 425 78.8 

 60-69 years 773 583 75.4 

 70-79 years 689 484 70.2 

 80+ years 180 127 70.6 

WHO performance status    

    0 – Asymptomatic 589 473 80.3 

 1 – Symptomatic but completely ambulatory 1 511 1 111 73.5 

 2 – Symptomatic, <50% in bed during the day 141 90 63.8 

 3 – Symptomatic, >50% in bed, but not bedbound 16 10 62.5 

 4 – Bedbound 3 3 100.0 

 Missing 210 163 77.6 

Number of comorbidities    

    0 1 292 993 76.9 
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 Denominator Numerator Proportion (%) 

 1 884 654 74.0 

 2 266 185 69.5 

 3 28 18 64.3 

Cardiovascular comorbidity    

 Absent 1 401 1 074 76.7 

 Present 1 069 776 72.6 

Diabetes    

 Absent 2 227 1 679 75.4 

 Present 243 171 70.4 

Respiratory comorbidity    

 Absent 2 282 1 719 75.3 

 Present 188 131 69.7 

Inpatient bed days during the year prior to incidence date    

 0 days 1 015 775 76.4 

 1-5 days 1 106 824 74.5 

 6-15 days 273 195 71.4 

 >15 days 76 56 73.7 

Tumour stage    

 I 388 294 75.8 

 II (NOS) /IIA 72 46 63.9 

 IIB/IIC 113 85 75.2 

 III 1 151 872 75.8 

 IV 612 457 74.7 
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 Denominator Numerator Proportion (%) 

 X (missing) 134 96 71.6 

Incidence year    

2014 534 394 73.8 

2015 515 373 72.4 

2016 474 368 77.6 

2017 485 357 73.6 

2018 462 358 77.5 

Treatment modality    

Systemic Tx < Main surgery < Systemic Tx 1 225 897 73.2 

Main surgery < Systemic Tx 1 245 953 76.5 

Type of main surgery    

Debulking 1 094 800 73.1 

Staging 115 87 75.7 

Resection (Early Stage) 199 141 70.9 

Resection (Advanced Stage) 693 534 77.1 

Surgery – unknown type 369 288 78.0 
Source: BCR-IMA  
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Table 95 – Time (in number of days) between surgery and chemotherapy for operated patients with invasive epithelial ovarian cancer receiving 
adjuvant chemotherapy, by patient, tumour and treatment characteristics 

 N Min Q1 Median Q3 Max 

Overall 2 470 0 25 33 43 269 

Anatomic site       

 Ovary 298 0 24 32 42 223 

 Fallopian tube 2 083 0 25 33 42 269 

 Primary peritoneum 89 0 24 35 47 269 

Age at diagnosis       

 <50 years 539 0 25 31 40 245 

 50-59 years 773 0 24 32 42 257 

 60-69 years 689 0 26 34 44 269 

 70-79 years 180 0 25 34 46 253 

 80+ years 289 0 25 32 41 247 

WHO performance status       

    0 – Asymptomatic 589 0 24 32 40 245 

 1 – Symptomatic but completely ambulatory 1 511 0 25 33 43 269 

 2 – Symptomatic, <50% in bed during the day 141 0 26 37 50 247 

 3 – Symptomatic, >50% in bed, but not bedbound 16 14 27 35 49 105 

 4 – Bedbound 3 5 5 28 39 39 

 Missing 210 0 24 31 42 269 

Number of comorbidities       

    0 1 292 0 25 32 41 269 

 1 884 0 25 33 43 269 
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 N Min Q1 Median Q3 Max 

 2 266 0 28 34 44 244 

 3 28 8 27 35 48 161 

Cardiovascular comorbidity       

 Absent 1 401 0 25 32 42 269 

 Present 1 069 0 26 34 43 269 

Diabetes       

 Absent 2 227 0 25 33 42 269 

 Present 243 0 27 34 45 244 

Respiratory comorbidity       

 Absent 2 282 0 25 32 42 269 

 Present 188 0 28 35 45 247 

Inpatient bed days during the year prior to incidence date       

 0 days 1 015 0 25 32 42 257 

 1-5 days 1 106 0 25 33 43 269 

 6-15 days 273 0 27 34 45 269 

 >15 days 76 0 24 32 43 167 

Tumour stage       

 I 388 0 28 34 42 245 

 II/IIA 72 13 30 37 47 257 

 IIB/IIC 113 0 29 34 42 239 

 III 1 151 0 24 32 42 248 

 IV 612 0 23 31 43 269 

 X (missing) 134 0 25 34 46 269 
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 N Min Q1 Median Q3 Max 

Incidence year       

2014 534 0 24 33 43 269 

2015 515 0 27 34 43 269 

2016 474 0 24 32 41 239 

2017 485 0 25 34 43 257 

2018 462 0 25 32 41 252 

Treatment modality       

Systemic Tx < Main surgery < Systemic Tx 1 245 0 26 33 42 269 

Main surgery < Systemic Tx 1 225 0 24 32 43 269 

Type of main surgery       

Debulking 1 094 0 25 33 43 252 

Staging 115 1 28 34 42 245 

Resection (Early Stage) 369 0 25 33 42 257 

Resection (Advanced Stage) 199 0 28 36 44 203 

Surgery – unknown type 693 0 22 31 41 269 
Source: BCR-IMA  

Table 96 – Sensitivity analysis: Proportion of operated patients with invasive epithelial ovarian cancer receiving adjuvant chemotherapy for whom 
chemotherapy started within 30 days after surgery 

 Denominator Numerator Proportion (%) 

Chemotherapy started within 42 days (main QI) 2 470 1 850 74.9 

Chemotherapy started within 30 days 2 479* 1 067 43.0 

*9 patients who died between 31 and 42 days after surgery were excluded from the denominator of the main QI, but were included when a cut-off 30 days was considered. 
Source: BCR-IMA  
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Table 97 – Sensitivity analysis: Proportion of operated patients with invasive epithelial ovarian cancer receiving adjuvant platinum-based 
chemotherapy for whom the platinum-based chemotherapy started within 42 days after surgery 

 Denominator Numerator Proportion (%) 

Any chemotherapy started within 42 days after surgery (main QI)  2 470 1 850 74.9 

Platinum-based chemotherapy started within 42 days after surgery 2 361 1 813 76.8 

Source: BCR-IMA  

International comparison 
Regarding the median time-to-chemotherapy, similar results are seen 
internationally, with a median time to chemotherapy ranging between 28-
35 days, except a Shanghai study in HGSC patients focussing on 
platinum-based chemotherapy that showed a median of 15 days.128 A 
recent Dutch nationwide population study showed a median time-to-
chemotherapy initiation of 29 days (interquartile range of 24-37 days) for 
FIGO IIB-IV patients.123. In a study of the 9 Francogyn institutions, the 
median TTC was 43 days in a group of women treated with primary 
complete macroscopic debulking.124 

Regarding proportions of patients receiving timely chemotherapy, this is 
more difficult to compare, as different cut-offs are used to define 

early/timely treatment. For example the American study from Seagle et 
al.125 set their cut-off at 28 days to determine treatment delay, while other 
studies defined a cut-off based on their median TTC, without real clinical 
relevance.119 Studies that follow the cut-off suggested by the Society of 
Gynecologic Oncology (SOG) (i.e., 42 days) showed proportions of around 
59%118, 67%120, 72%231, and 98.6% in the Shangai study128. 

In an American study nearly half of the patients with a delay in receiving 
chemotherapy had a documented reason. The postponement was mainly 
due to medical co-morbidities or disease progression.231 While the reason 
for delaying the start of the therapy should be documented8, this 
information was not available in our study. 

 

Table 98 – Timeliness of chemotherapy – International results 
Author Period covered Country Results 

Rocher 2021124 2006-2016 France Method: multicentre retrospective cohort analysis of women with epithelial ovarian cancer (all FIGO) treated 
from September 2006 to November 2016 in nine institutions in France (FRANCOGYN research group), 
who underwent primary complete macroscopic debulking prior to platinum-based adjuvant chemotherapy 
n= 233 
Results: The median TTC was 43 (IQR 36–56) days 

Timmermans 
2018 123 

2008 - 2015 The 
Netherlands 

Methods: Retrospective study on all FIGO IIb-IV ovarian cancer patients registered in the Netherlands 
Cancer Registry between 2008 and 2015 who received optimal or complete debulking surgery (meaning ≤ 
1 cm residual) and chemotherapy  n = 4097 
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Author Period covered Country Results 
Results: Median TTC was 29 days (IQR 24–37). 

El Naggar 2018 
118 

2004-2012 USA (Ohio) Methods: 2004-2012 institutional ovarian cancer database, Inclusion stage IA/IB grade 2 or 3 disease and 
IC-IV with surgical treatment and met criteria for administration of adjuvant chemotherapy  n=631 
Treatment delay: > 42 days (based on the 2012 SOG guideline) 
Results: Median TTC was 36 days (range: 3–587 days), with 373/631 patients (59.1%) receiving early 
chemotherapy (≤ 42 days) and 258 (40.9%) receiving late chemotherapy (> 42 days). 

Seagle 2017 125 1998 – 2011 USA  Methods: retrospective cohort analysis of women with ovarian cancer from the 1998–2011 National Cancer 
Registry data. Stage I-IV. Exclusion of stage I grade 1. Received surgery and chemotherapy (not NACT) 
 n= 45 001.  
Treatment delay: >28 days from PDS. 
Results: The median TTC was 31 days (IQR: 22–43). 58.1% (26149/45001) of women experienced 
chemotherapy delay (>28 days). Interestingly, women with chemotherapy initiation <21 days after PDS had 
approximately 10 months decreased survival. A survival benefit may be achieved by consistently starting 
chemotherapy between 21 and 35 days from primary debulking surgery.  

Feng 2016128 2005-2013 China 
(Shanghai) 

Methods: Consecutive patients with High Grade Serous Cancer (HGSC) in a university centre in Shanghai 
between 2005 and 2013 with surgery (staging/debulking) followed by intravenous platinum-based 
chemotherapy (excluded: NACT, patients with recurrent disease, (H)IPEC)  n=625.  
Treatment delay: > 6 weeks (42 days) 
Results: The median TTC was 15 days (range 4–62). Among those with chemotherapy, 518 (82.9%) 
received a paclitaxel plus carboplatin regimen. The majority of the patients with chemo started 
chemotherapy within 6 weeks (42 days) after surgery: 98.6% (616/625). 

Liang 2015231 2010-2012 USA (Ohio) Methods: Prospective study. All consecutive patients who underwent primary surgical staging or 
cytoreduction for epithelial ovarian cancer by 6 gynaecological oncology providers at The Ohio State 
University between January 1, 2010 and December 31, 2012 were included in the study (borderline 
excluded). All 105 patients (100%) for whom adjuvant chemotherapy was indicated received platin and/or 
taxane therapy. Patients who died within 30 days after surgery (5 patients) or declined any of the 
recommended adjuvant chemotherapy (4 patients) were excluded for this specific analysis.  
Treatment delay: > 42 days 
Results: Median TTC was 37 days (range 4-82), 79/105 (75.2%, 95% CI 65.9–83.1%) patients received it 
within 42 days. Approximately half (12/26, 46.2%) of the patients for whom initiation of platin and/or taxane 
therapy was delayed beyond 42 days had a documented reason. 
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Author Period covered Country Results 

Lydisken et al. 
2014119 

2005-2006 Denmark Methods: Danish Gynaecological Cancer Database with ovarian cancer undergoing surgery and receiving 
chemotherapy (NACT and hyperthermic Intraperitoneal Chemotherapy excluded)  n=650 
Treatment delay: > 32 days (based on the median) 
Results: The median TTC was 32 days (IQR: 24–41) 

Hofstetter et al. 
2013232 

2005-2008 Europe Methods: Prospective multicentre study OVCAD (OVarian CAncer Diagnosis). FIGO III and IV with surgery 
and chemotherapy  n= 191 
Treatment delay: > 28 days (based on median) 
Results: median TTC was 28 days (range 4–158). 

Wright et al. 
2008120 

1991-2002 
  

USA Methods: SEER-Medicare linked database, women > 65 years with stages III–IV with primary surgery and 
chemotherapy. Among 3585 patients who underwent surgery, 1021 did not receive chemotherapy within 
12 months of surgery and were excluded. Also exclusion of patients with more than 7 months chemotherapy 
because this can indicate refractory disease  n= 2558 
Treatment delay: > 6 weeks (42 days) 
Results: The median TTC was 5 weeks. 1712 (67%) began treatment within 6 weeks of surgery, while 846 
(33%) initiated chemotherapy >6 weeks after surgery.  

Note: Most of these international results are not reporting on the proportion of patients not having had chemotherapy within the time frame of 42 days after main surgery. 
They are reporting the median time-to chemotherapy (TTC). Treatment delay differs between the studies. 

Table 99 – Ovarian cancer studies on the effect of interval from surgery to initiation of adjuvant therapy on survival 
 

Author (year of 
publication) 

Type of data Number 
of 
patients 

Stage Time interval adjuvant therapy (TI) Adjuvant CT Other 
significant 
prognostic 
factors 

Univariate analysis Multivariate analysis 

Omura et al. 
(1989)233 

Randomized trial 
(USA, 1989) 

415 III No data Shorter TI (per week) = 
better survival 

Cyclophosphamide 
+ cisplatin ± 
doxorubicin. 

Age, residual 
disease, cell 
type 

Warwick (1995)234 2 randomized trials 
(UK, 1981-1991) 

333 II–IV Shorter TI ≤ 21 days 
= better survival 

No association Platinum-based 
chemotherapy 

Performance 
status, residual 
disease, 
albumin level 
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Author (year of 
publication) 

Type of data Number 
of 
patients 

Stage Time interval adjuvant therapy (TI) Adjuvant CT Other 
significant 
prognostic 
factors 

Univariate analysis Multivariate analysis 

Flynn et al. 
(2002)235 

Randomized trial (UK, 
2002) 

472 I–IV Shorter TI < 22 days 
= worse survival 
 
 

No association Platinum-based 
chemotherapy + 
taxane or 
cyclophospamide 

Stage, residual 
disease, 
performance 
status 

Sorbe (2004)236 Population data 
(Sweden, 1975-
1993) 

1220 I–IV Shorter TI < 25 days 
= worse survival 

No association Platinum-based 
chemotherapy 

Histology, 
grade, residual 
disease 

Gadducci et al. 
(2005)237 

Retrospective data - 
multi-institution 
(Italy, 2005) 

313 IIC–IV No association No association Taxane- plus 
platinum-based 
chemotherapy 

Stage, residual 
disease 

Rosa et al. 
(2006)238  

Retrospective 
data - single 
institution (UK, 
2006) 

394 III Shorter TI < 16 days 
= worse outcome 

No association Platinum-based 
chemotherapy 

Type of surgery, 
performance 
status, post-
operative CA-
125, residual 
disease 

Aletti et al. 
(2006)239 

Retrospective 
data - single 
institution 
(USA, 1994-
1998) 

218 IIIC–IV No association No association Platinum-based 
chemotherapy 

Residual 
disease 

Paulsen et al. 
(2006)240 

Cancer registry 
(Norway, 2002-2003) 

371 IIC–IV No association No association Platinum-based 
chemotherapy ± 
paclitaxel or 
paclitaxel and 
gemcitabin. 

Age, histology, 
stage, ascites, 
residual disease 

Wright et al. 
(2008)120 

Population data 
(women > 65 years) 
(USA, 1991-2002) 

2558 III–IV No data Shorter TI < 42 days = 
better outcome 

Any cytotoxic 
chemotherapy 

Age, stage, 
histology, 
medical 
comorbidities 
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Author (year of 
publication) 

Type of data Number 
of 
patients 

Stage Time interval adjuvant therapy (TI) Adjuvant CT Other 
significant 
prognostic 
factors 

Univariate analysis Multivariate analysis 

Mahner et al. 
(2013)122 

Ancillary data – 3 
randomized trials 
(Europe, 1995-2002) 

3388 IIB–IV No data Shorter TI < 19 days = 
better survival in 
patients with no 
residual disease  
No association in 
patients with residual 
disease 

Platinum-taxane 
based CT 

Age, 
performance 
status, stage, 
ascites, residual 
disease 

Hofstetter et al. 
2013232 

Ancillary data – 
prospective 
multicentre study 
OVCAD (OVarian 
CAncer Diagnosis) 
(Europe, 2005-2008) 

191 III–IV Shorter TI ≤ 28 days 
= better survival 
(PFS and OS) 

Shorter TI ≤ 28 days = 
better survival in 
patients with residual 
disease  
No association in 
patients with no 
residual disease 

Platinum-based CT Stage, residual 
disease 

Lydisken et al. 
(2014)119 

Danish 
Gynaecological 
Cancer Database 
(Denmark, 2005-
2006) 

650 I-IV No association (<32 
days vs. ≥32 days) 

No association (<32 
days vs. ≥32 days) 

Carboplatin–Taxol 
or Carboplatin–
Taxotere or 
Carboplatin 

Age, stage, 
grade, residual 
tumour, ascites, 
performance 
status  

Tewari et al. 
(2015)121 

Ancillary data - 1 
randomized trial 
(USA, 2005-2009) 

1718 IV only Shorter TI < 25 days 
= better survival 

Shorter TI < 25 days = 
better survival in those 
patients with no residual 
disease 

Platinum-based CT ± 
Bevacizumab 

Age, 
performance 
status, race, 
stage, histology, 
ascites, residual 
di CA 125Chan et al. 

(2016)241 
Ancillary data – 2 
randomized trials (two 
Gynecologic 
Oncology Group trials 
(protocols # 95 and 
157, 2003 and 2006). 

497 I–II high 
risk 

No association No association  GOG 95 
trial: 
cyclophosphamide + 
cisplatin vs. IP 32P 
(phosphate) 
 GOG 157: 
paclitaxel + 
carboplatin 

Age, stage, 
grade, and 
cytology 
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Author (year of 
publication) 

Type of data Number 
of 
patients 

Stage Time interval adjuvant therapy (TI) Adjuvant CT Other 
significant 
prognostic 
factors 

Univariate analysis Multivariate analysis 

Feng 2016128 Consecutive patients  
(in a university centre 
in Shanghai between 
2005-2013) 

625 High 
Grade 
Serous 
(HGSC) 

median (range) TTC 
was 15 (4-62) days 
No association in 
PFS and OS (<15 
days vs. ≤15 days) 

No association (<15 
days vs. ≤15 days)  
No association 
(<10days, 10-14days, 
15-20days, or ≥21days 
after surgery) 

platinum-based 
intravenous 
chemotherapy 

Age, FIGO 
stage and 
residual 
disease, 

Seagle et al. 
(2017)125 

National Cancer 
Registry data (USA, 
1998-2011) 

45001 I-IV 
(except I, 
grade 1) 

Shorter TI < 21 days 
= worse survival 

21 days < TI < 35 days = 
better survival 

Platinum-taxane 
chemotherapy 

Comorbidity 
score 

Timmermans et al. 
(2018)123 

National Cancer 
Registry (The 
Netherlands, 2008-
2015) 

4097 IIB-IV No data  PDS or NACT-IDS: 
o no association in 

patients with 
macroscopic residual 
disease (≤1 cm). 

o Longer TI >37 days = 
worse survival in 
patients with no 
residual disease 

Platinum-based 
chemotherapy 

Post-operative 
complications, 
chemotherapy 
alterations 

El Naggar et al. 
(2018) 118 

Regional/Institutional 
database (Ohio 2004-
2012) 

631 I-IV 
(except 
IA,IB 
grade 1) 

No data In PDS and NACT-IDS:  
o No association 

between survival and 
shorter TI < 42 days 

platinum-based 
chemotherapy 

Adjusted for 
race, PDS, 
insurance, 
surgical 
outcome, 
surgical 
approach and 
baseline hazard 
stratified by age 
& stage groups. 
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Author (year of 
publication) 

Type of data Number 
of 
patients 

Stage Time interval adjuvant therapy (TI) Adjuvant CT Other 
significant 
prognostic 
factors 

Univariate analysis Multivariate analysis 

Rocher et al. 
FRANCOGYN 
group (2021)124 
 

Database of 
Francogyn group (9 
institutions in France) 
with patients 2006-
2016 

233 All FIGO 
stages 

Data present Primary macroscopic 
complete debulking  
o No association 

between recurrence-
free survival (RFS) 
and overall survival 
(OS) when TTC was 
below or above 6 
weeks 

o In advanced stage: 
TTC >8 weeks is 
associated with poorer 
OS 

Platinum-based 
chemotherapy 

 

Note. TI = Timing of initiation adjuvant therapy. This table was adapted from the original table provided in Chan et al. (2016)241 

Table 100 – Guidance (meta-analysis, guidelines) for optimal time-to-chemotherapy (TTC) 
Author (year of 
publication) 

Country Evidence basis Conclusion - Guideline 

Alexander 2017126 Australia Systematic review (search till April 2014 ) including 10 
studies (stages I–IV), all analyzing time-to-
chemotherapy after first-line surgery (no studies on 
NACT) 
Meta-analysis of RCTs: Mahner 2013; Flynn 2002; 
Warwick 1995 
Primary studies : Lydisken 2014; Hofsetter 2013; Aletti 
2007; Paulsen 2006; Rosa 2006; Gadducci 2005 ; 
Sorbe 2004 ;  
 

Adjuvant chemotherapy should commence within 4 
weeks of the date of surgery. Patients with residual 
disease appear most likely to derive benefit from earlier 
initiation of chemotherapy and should commence as 
soon as possible (level III, grade C†). 

Liu 2017242 China Meta-analysis (search till May 2017) including 15 studies  
Feng 2016, Heo 2015, Tewari 2016, Seagle 2017, Chan 
2016, Garcia-Soto 2016, Gaducci 2005, Flynn 2002, Aletti 

Prolonged initiation time of adjuvant chemotherapy is 
associated with a decreased overall survival rate of 
ovarian cancer, especially in patients with advanced 
stage ovarian cancer. 
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Author (year of 
publication) 

Country Evidence basis Conclusion - Guideline 

2007, Paulsen 2006, Sorbe 2004 Warwick 1995, 
Lydisken 2014 
comparing the longest and shortest initiation time of 
adjuvant chemotherapy and dose-response analyses to 
estimate summary hazards ratios (HRs) 

No guidance on time-to-chemotherapy. 

Uson 2017127 Brazil 
 
 
 
 

Systematic review (search till april 2016) including 12 
studies evaluating the impact of time-to-chemotherapy 
(TTC) on disease recurrence and survival 3 years after 
the original surgery: Feng 2016, Tewari 2016, Rosa 
2006, Gaducci 2005, Flynn 2002, Aletti 2007, Paulsen 
2006, Sorbe 2004 Wright 2008, Lydisken 2014, Mahner 
2013; Hofsetter 2013 
Meta-analysis including RCTs and observational 
studies of all above studies except Flynn  

Time-to-chemotherapy after surgery longer than 20 
days to 40 days was not associated with higher risk of 
disease recurrence or death. However when the 
Mahner study (n=3326 with uses very low cutoff of 19 
days) was taken out of the analysis, there is a clear 
association of longer TTC and higher probability of 
death at 3 years, with an OR of 1.17 (95% CI, 1.05-
1.29) 
However, this association was influenced by the rate of 
optimal debulking and definition of "late" initiation of 
chemotherapy, so we must be careful when applying 
these data to patients with complete resection  

Timmermans 2018123 The Netherlands Methods: Retrospective study on all FIGO IIb-IV 
ovarian cancer patients registered in the Netherlands 
Cancer Registry between 2008 and 2015 who received 
optimal or complete debulking surgery (meaning ≤ 1 cm 
residual) and chemo  n = 4097 
Results: Median TTC was 29 days (IQR 24–37).  
Age ≥ 65, complete debulking surgery, post-operative 
complications, and hospitalization ≥10 days were 
independently associated with a longer TTC for both 
PDS and IDS 
  
 

Delayed initiation of adjuvant chemotherapy is an 
independent prognostic factor for worse overall survival 
after complete (interval)debulking surgery. 
We advise to start adjuvant chemotherapy within five 
to six weeks after debulking surgery. 

The Society of 
Gynecology oncology 
129 
 
 
 

 SGO Policy, Quality and Outcomes Taskforce selected 
the QI  

Quality indicator: Platin or taxane administered within 42 
days following cytoreduction to women with invasive 
stage I (grade 3), IC-IV ovarian, fallopian tube, or 
peritoneal cancer (it is under Physician Quality Reporting 
System (PQRS) consideration) 
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Author (year of 
publication) 

Country Evidence basis Conclusion - Guideline 

 
Oncology (SGO) 
ESGO174, 198   No guidance on chemotherapy, nor on time-to-

chemotherapy after surgery 
PDS: primary debulking surgery; IDS: interval debulking surgey; NACT: neo-adjuvant chemotherapy; TTC: time-to-chemotherapy 

Appendix 6.2.4. Timeliness of start of first treatment (TT02) 
Documentation sheet 

Title Median time between diagnosis (by medical imaging) and start of first treatment 

Rationale Timely treatment of (ovarian) cancer is essential, not only to increase the survival rates, but also to alleviate the symptoms as soon as possible. In 
addition, delays in therapy have been linked to anxiety, reduced patient satisfaction and quality of life, and may be a reflection of inefficiently 
organised care. Cancer waiting time targets have been integrated into successive cancer strategies as indicators of cancer care quality in 
England.243 In the Netherlands, national guidelines were implemented regarding time intervals between first medical consultation, diagnosis and 
the start of primary therapy, to prevent delay.130 
For this quality indicator, the focus is on the time between the diagnosis (or strong suspicion of) by medical imaging and the start of the 1st treatment. 

Calculation Median number of days between the date of medical imaging and the first day of treatment 
Included in analysis: All patients with epithelial ovarian cancer who received treatment (chemotherapy and/or surgery) within 9 months of diagnosis 
by medical imaging 
Exclusions:  

- Patients who had no imaging in the 3 months before incidence date (no CT-MRI-PET-CT or US) (n=322) 
- Patients with start of treatment before diagnosis (imaging or incidence date) (n=4) 

Target No target is specified; data are compared with those from other countries (e.g. The Netherlands, England) 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018 
 IMA data 2013 – 2020 Q2 

Technical 
definitions 

BCR data: Selection of patients with diagnosis of ovarian cancer including borderline tumours (Table 11 in Appendix 1) 
IMA data: billing codes for defining the treatment (Table 32-Table 37 in Appendix 3.2 and Appendix 1.1) and the abdomino-pelvic imaging (CT or 
MRI or PET-CT or ultrasound (US)) (Table 23 and Table 25-Table 27 in 0) 
Date of first treatment: date of the first surgery or chemotherapy identified after incidence date (radiotherapy was not considered here as it is not a 
standard treatment for ovarian cancer). If a surgery (ovariectomy, hysterectomy, debulking, exeresis or laparotomy) was found in IMA within 30 
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Title Median time between diagnosis (by medical imaging) and start of first treatment 

days before incidence and the date the first treatment according to the treatment scheme, this was taken as the start of treatment. In some cases, 
a surgery was identified in IMA prior to the start of chemotherapy which according to pathology data was not a tissue resection (e.g. a laparotomy 
in which only biopsies were taken). This was still considered as a start of treatment. 
Date of medical imaging: date of the first CT or MRI or PET-CT within 3 months before incidence date; if no abdomino-pelvic CT-MRI-PET-CT 
imaging in this time frame is identified, then the date of the first pelvic/abdominal ultrasound was used. 

Risk adjustment None (Process indicator) 

Limitations  Medical imaging as proxy for diagnosis: when the incidence date should have been chosen as date of diagnosis, this could have 
underestimated the treatment delay since for a substantial proportion of patients (N=1427, see Table 102) the incidence (= the first 
histopathological confirmation of the tumour) is the day of the main surgical procedure (= treatment). This is the reason why the abdomino-
pelvic imaging was chosen as proxy for diagnosis.  

 Ultrasound was only included as medical imaging for defining diagnosis when there was no CT, MRI or PET-CT identified in the database 
(since US is a frequently used modality and could be less-specific proxy for diagnosis). However, US is a good diagnostic tool for early 
stages, where often CT and/or MRI and/or PET-CT are not necessary. This might impact the median waiting times as US is often performed 
earlier (more accessible) compared to CT/MRI/PET-CT (see sensitivity analysis).  

 We know when medical imaging was performed/billed but not if it led to diagnosis. 
Subgroup analyses  Per anatomic site, tumour stage, age at diagnosis (<75 years vs. ≥75 years (75-79, ≥80)), WHO performance status, (number of) comorbidities, 

number of inpatient bed days, incidence year and treatment modality 

Sensitivity analyses By source for date of diagnosis (CT or MRI or PET-CT or US) 
By source for date of diagnosis (CT or MRI or PET-CT or US) excluding patients with treatment delay of 0 days 
Patient, tumour and treatment characteristics of the patients excluded from QI because no imaging was found before incidence date 
Proportion of patients with imaging (CT, MRI, PET-CT or US) to first treatment delay less than or equal to 31 days 

Benchmarking Centre of diagnosis and centre of first treatment  

International 
indicator 

See Table 105 
EORTC stated that the proportion of patients with advanced-stage ovarian cancer undergoing debulking laparotomy within 31 days after decision 
to treat should be ≥95%, or documented clinical or patient-related reason for delay. 99 
The Dutch Gynecological Oncology Audit stated that the waiting period between the first consultation with a gynaecologist-oncologist and the start 
of gynaecological treatment should be ≤ 28 days187 
The NHS England set a target of treatment within 31 days from decision to treat (i.e., the date that a patient agrees to a treatment plan to the start 
date of first treatment) 243 
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Flowchart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Note: 4 patients started their treatment before diagnosis by medical imaging. 

All EOC 
patients 
(N=5 119) 

Underwent medical 
imaging 

(CT/MRI/PET-CT or 
US) in the three 
months before 

incidence date? 

No 
(N=322) 

Median number of 
days between 1st 
medical imaging 

(CT/MRI/ PET-CT or 
US) and 1st day of 

treatment 

Received any 
treatment? 

No 
(N=383) 

Yes  
(N=4 736) 

Yes 
(N=4 414) 

Received treatment 
within 270 days of 

diagnosis by 
medical imaging? 

No 
(N=4) 

Yes 
(N=4 410) 
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Results 
Table 101 – Delay between diagnosis (first imaging within 3 months before incidence date) and first treatment for patients with epithelial ovarian 
cancer, by patient, tumour and treatment characteristics 

 N Min Q1 Median Q3 Max 

Overall 4 410 0 12 22 37 250 

Anatomic site       

 Ovary 3 969 0 12 22 36 250 

 Fallopian tube 320 0 14 25 41 201 

 Primary peritoneum 121 1 14 27 41 131 

Age at diagnosis       

 <50 years 852 0 11 22 36 165 

 50-59 years 1 172 0 13 22 36 167 

 60-69 years 1 080 0 13 22 35 243 

 70-79 years 561 0 12 22 39 249 

 80+ years 745 0 11 21 42 250 

WHO performance status       

    0 – Asymptomatic 1 106 0 14 25 42 250 

 1 – Symptomatic but completely ambulatory 2 414 0 12 21 34 242 

 2 – Symptomatic, <50% in bed during the day 282 0 9 18 30 145 

 3 – Symptomatic, >50% in bed, but not bedbound 60 0 8 16 28 173 

 4 – Bedbound 11 0 6 13 32 243 

 Missing 537 0 14 26 45 201 

Number of comorbidities       

    0 2 265 0 12 21 35 250 
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 N Min Q1 Median Q3 Max 

 1 1 570 0 13 22 37 243 

 2 525 0 13 26 43 128 

 3 50 0 13 23 36 249 

Cardiovascular comorbidity       

 Absent 2 458 0 12 21 35 250 

 Present 1 952 0 13 23 39 249 

Diabetes       

 Absent 3 925 0 12 22 36 250 

 Present 485 0 13 25 45 249 

Respiratory comorbidity       

 Absent 4 077 0 12 22 36 250 

 Present 333 0 13 25 39 249 

Inpatient bed days during the year prior to incidence date       

 0 days 1 785 0 13 23 36 250 

 1-5 days 1 917 0 12 21 36 201 

 6-15 days 505 1 12 21 37 173 

 >15 days 203 0 16 28 52 131 

Tumour stage       

 I 1 358 0 11 22 40 242 

 II/IIA 101 0 12 21 41 143 

 IIB/IIC 143 1 12 20 41 145 

 III 1 398 0 13 22 34 167 

 IV 844 0 12 21 32 201 
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 N Min Q1 Median Q3 Max 

 X (missing) 566 0 13 25 46 250 

Incidence year       

2014 922 0 11 22 36 250 

2015 909 0 13 22 35 243 

2016 832 0 13 22 39 173 

2017 898 0 13 22 37 249 

2018 849 0 12 21 37 166 

Treatment scheme       

 Main surgery only 1 468 0 12 23 43 250 

 Systemic Tx < Main surgery 130 0 15 25 35 120 

 Systemic Tx < Main surgery < Systemic Tx 1 136 0 13 22 33 165 

 Main surgery < Systemic Tx 1 220 0 11 20 34 175 

 Primary systemic Tx (no main surgery) 456 0 14 23 36 243 

First treatment       

 Chemotherapy 1 344 0 16 25 36 243 

 Surgery 3 066 0 10 21 37 250 

Referral for treatment       

 First treatment in centre of diagnosis 3 191 0 11 20 34 250 

 First treatment in different centre than centre of diagnosis 1 058 0 17 27 43 243 

 Centre of diagnosis or centre of first treatment unknown 161 0 15 32 50 175 
Source: BCR-IMA 
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Table 102 – Sensitivity analysis: Delay between diagnosis (first imaging within 3 months before incidence date) and first treatment for patients 
with epithelial ovarian cancer, by source of date of diagnosis 

 N Min Q1 Median Q3 Max 
Overall 4 410 0 12 22 37 250 
Source of date of diagnosis       

 First CT, PET-CT or MRI within 3 months before incidence 3 816 0 12 21 34 249 
 Pelvic/abdominal ultrasound within 3 months before 
incidence 

594 0 16 31 55 250 

Source: BCR-IMA 

Table 103 – Sensitivity analysis: Patient, tumour and treatment characteristics of the patients excluded from QI because no imaging was found 
before incidence date 

 No imaging before incidence 
Excluded from QI 

Imaging before incidence 
Included in QI 

 N % N % 
Overall 322 100.0 4 410 100.0 
Anatomic site     

 Ovary 272 84.5 3 969 90.0 

 Fallopian tube 37 11.5 320 7.3 

 Primary peritoneum 13 4.0 121 2.7 

Age at diagnosis     

 <50 years 74 23.0 852 19.3 
 50-59 years 87 27.0 1 172 26.6 

 60-69 years 81 25.2 1 080 24.5 

 70-79 years 43 13.4 561 12.7 

 80+ years 37 11.5 745 16.9 

WHO performance status     
    0 – Asymptomatic 73 22.7 1 106 25.1 

 1 – Symptomatic but completely ambulatory 171 53.1 2 414 54.7 
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 No imaging before incidence 
Excluded from QI 

Imaging before incidence 
Included in QI 

 N % N % 
 2 – Symptomatic, <50% in bed during the day 32 9.9 282 6.4 

 3 – Symptomatic, >50% in bed, but not bedbound 6 1.9 60 1.4 

 4 – Bedbound 1 0.3 11 0.2 

 Missing 39 12.1 537 12.2 

Number of comorbidities     
    0 150 46.6 2 265 51.4 

 1 131 40.7 1 570 35.6 

 2 36 11.2 525 11.9 

 3 5 1.6 50 1.1 

Cardiovascular comorbidity     
 Absent 161 50.0 2 458 55.7 

 Present 161 50.0 1 952 44.3 

Diabetes     

 Absent 293 91.0 3 925 89.0 

 Present 29 9.0 485 11.0 

Respiratory comorbidity     
 Absent 294 91.3 4 077 92.4 

 Present 28 8.7 333 7.6 

Inpatient bed days during the year prior to incidence date     

 0 days 182 56.5 1 785 40.5 

 1-5 days 109 33.9 1 917 43.5 
 6-15 days 18 5.6 505 11.5 

 >15 days 13 4.0 203 4.6 

Tumour stage     
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 No imaging before incidence 
Excluded from QI 

Imaging before incidence 
Included in QI 

 N % N % 
 I 69 21.4 1 358 30.8 

 II/IIA 6 1.9 101 2.3 

 IIB/IIC 6 1.9 143 3.2 

 III 68 21.1 1 398 31.7 

 IV 137 42.5 844 19.1 
 X (missing) 36 11.2 566 12.8 

Incidence year     

2014 80 24.8 922 20.9 

2015 81 25.2 909 20.6 

2016 62 19.3 832 18.9 
2017 52 16.1 898 20.4 

2018 47 14.6 849 19.3 

Treatment modality     

 Main surgery only 84 26.1 1 468 33.3 

 Systemic Tx < Main surgery 8 2.5 130 2.9 

 Systemic Tx < Main surgery < Systemic Tx 95 29.5 1 136 25.8 
 Main surgery < Systemic Tx 63 19.6 1 220 27.7 

 Primary systemic Tx (no main surgery) 72 22.4 456 10.3 
Source: BCR-IMA 

Table 104 – Proportion of patients with epithelial ovarian cancer with a delay between diagnosis (first imaging within 3 months before incidence 
date) and first treatment less than or equal to 31 days, by patient, tumour and treatment characteristics 

 Denominator Numerator Proportion (%) 
Overall 4 410 3 015 68.4 

Source: BCR-IMA 
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International comparison 
Although waiting time targets have been integrated as indicators of cancer 
care quality in England,243 and the Netherlands,187 there are no studies 
available with a waiting time definition similar as our quality indicator. 
Different start points are used (e.g. diagnosis, decision to treat, 
consultation with the gynaecologist-oncologist), which makes it difficult to 
compare. A Dutch study reported a median surgical treatment interval 
(time from diagnosis to surgical treatment) of 17.0 days (IQR: 9.0–24.0 
days) in 2013 and 13.0 days (IQR 6.0–17.0 days) in 2014. 130 Based on 
the online NHS England cancer database, the median time from diagnosis 
to MDT was 16 days in 2018 and from MDT to first treatment 23 days 2018. 
In England the time-to-treatment was longer for lower stages compared to 
higher stages.244 Similarly, in Belgium the longest time-to treatment was 
for the lower stages compared to higher stages, though this difference was 
not that pronounced.  

Most international quality indicators focus on proportions and define an 
acceptable treatment delay of maximum 31 days starting from the decision 
to treat (EORTC99 and the NHS England243) or are even more strict by 
stating the treatment should be initiated within two weeks of decision to 
treat.131 When using imaging as a proxy for the decision to treat, the 
present study indicates that 68.4% of women with epithelial ovarian cancer 
started their treatment within 31 days after diagnosis (Table 104). 

In the Netherlands, the quality indicator states that the waiting time to first 
treatment should be less than 28 days, starting to count from the first time 
seen by a gynaecologist-oncologist.187 When considering the targets set 
by EORTC, NHS England and the Dutch Gynaecology Oncology Audit, 
careful interpretation is warranted because the Belgian starting point (=the 
date of abdomino-pelvic imaging) is different from ‘the first consultation 
with gynaecologist-oncologist’ or ‘patients’ approval of treatment plan’ 
used in those other countries.  

In the Dutch national audit, authors concluded that over the years more 
patients waited longer than 28 days to get any form of initial treatment 
(proportion of patients starting treatment within 28 days decreased from 
68.7% in 2014 to 62.7% in 2018). A sub-analysis was performed on 
patients starting with neoadjuvant chemotherapy. This analysis showed an 
increase in waiting time; from 34% of patients starting with neoadjuvant 
chemotherapy within 28 days in 2015 to 16% in 2018. This finding did not 
meet the expectations, and one hypothesis could be that centralisation 
entailed organisational problems, which, for example, resulted in longer 
waiting times. Another explanation could be that diagnostic procedures are 
more often undertaken to ensure the diagnosis ovarian carcinoma before 
starting systemic treatment.187 

Table 105 – Timeliness of start of first treatment – International results 
Author Period 

covered 
Country Results 

Eggink et al. 
2017130 

2013-2014 The 
Netherlands 

Methods. Medical records from 370 patients that were referred to the University Medical Centre Groningen with a 
suspicion of ovarian cancer between 1 January 2013 and 31 December 2014. The University Medical Centre 
Groningen is part of a managed clinical network and receives patients from a total of 10 regional hospitals. 
Results.  

 The median diagnostic interval (time from first consultation with gynaecologist to date of diagnosis or 
definite referral to treatment) was 19.0 days (IQR 13.0–29.0 days) in 2013 and 18.0 days (12.0–26.0 days) 
in 2014.  

 The median treatment interval (time from first consultation with a gynaecologist to start of primary therapy) 
was 34.0 days (IQR 22.0–51.0 days) in 2013, and 29.0 days (IQR 22.0–43.5 days) in 2014. 
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Author Period 
covered 

Country Results 

 The median surgical treatment interval (time from diagnosis to surgical treatment) was 17.0 days (IQR 
9.0–24.0 days) in 2013 and 13.0 days (IQR 6.0–17.0 days) in 2014. 

 The median chemotherapy treatment interval (time from diagnosis to CT) was 6.0 days (IQR 2.5–20.5 
days) in 2013 and 14.0 days (IQR 7.0–17.0 days) in 2014. 

Cancer Research 
UK (online tool)244 

2013 - 2018 England Methods: An online database with all cancer registrations in England between 2013-2018. The different median 
pathway lengths are shown (https://www.cancerdata.nhs.uk/median_pathways/tool ) 
Results: 

 In 2013, the median time between diagnosis and MDT was 15 days, and the median time from MDT to first 
treatment was 20 days. In 2018, the time between diagnosis and MDT was 16 days and a median time 
from MDT to treatment of 23 days. 

 Longer median time from diagnosis to time-to-treatment is seen for lower stages (stage I and II) compared 
to advanced stages (stage III and IV). 

Dutch 
Gynaecology 
Oncology Audit 
2021187 

2014-2018 The 
Netherlands 

Methods: 6535 patients with ovarian cancer were registered in the Dutch Gynecological Oncology Audit. 
Nominator: women with ovarian cancer with a waiting period of ≤ 28 days between the start date of the 
management of the patient in a care pathway* and the start of gynaecological treatment. 
Denominator: woman with ovarian cancer having had a gynaecological treatment (surgery or radiotherapy 
or chemotherapy) 
*First time seen by a gynaecologist-oncologist 

Result: Percentage of ‘patients with ovarian cancer with less than 28 days waiting time before start treatment’ 
significantly decreased over time (2014: 68.7% - 2018: 62.7% P < 0.001), meaning that more patients waited longer 
than 28 days to get any form of initial treatment. A sub-analysis was performed on patients starting with neoadjuvant 
chemotherapy. This analysis showed an increase in waiting time; from 34% of patients starting with neoadjuvant 
chemotherapy within 28 days in 2015 to 16% in 2018. This finding did not meet the expectations, and one hypothesis 
could be that centralisation entailed organisational problems, which, for example, resulted in longer waiting times. 
Another explanation could be that diagnostic procedures are more often undertaken to ensure the diagnosis of 
ovarian carcinoma before start of treatment.  

Di Girolamo et al 
2018243 

2009-2013 England Methods: Data from the National Cancer Waiting Times Monitoring Dataset (CWT) from NHS England. All adults 
aged 15-99 years who were diagnosed in England between 2009 and 2013 with a primary, invasive and malignant 
ovarian cancer (ICD10: C56 to C57.7) and who had data in the CWT: 17 264 ovarian cancer patients. After exclusion 
of patients who died within 90 days (n=1777), 15 487 ovarian cancer patients were included 
The NHS set a target of treatment within 31 days from decision to treat (i.e., the date that a patient agrees to a 
treatment plan to the start date of first treatment ). 
Results: 98.3% (15 224/15 487) of the patients who survived at least 90 days attained the 31-day target. 
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Appendix 6.2.5. Systemic therapy within 2 weeks of death (EOL) 
Documentation sheet 

Title Proportion of deceased women with epithelial ovarian cancer who received systemic therapy within 14 days prior to death 

Rationale Ovarian cancer patients, most often those diagnosed with FIGO stage III or IV tumours, experience multiple relapses and progression of their 
disease, frequently with chemotherapy or targeted therapy as a maintenance treatment proposed until the end of life.134 
End-of-life cancer care has been criticized as frequently inappropriate and “aggressive” as there is overtreatment in terms of chemotherapy or 
targeted therapy.132, 245 A patient’s quality of life should be prioritized, and anticancer therapy should be offered only when there is a reasonable 
chance that it will provide a meaningful clinical benefit, such as improvement of QoL or significant prolongation of life, balanced against toxicity.  

Type of QI Process 

Calculation Numerator: Number of patients who received systemic therapy in the 14 days prior to death 
Denominator: All patients with epithelial ovarian cancer who died during the study period (2014-2018)  
Exclusion: Patients lost to follow-up on or before 31/12/2018 

Target No target 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2 
 Crossroads Bank of Social Security (Kruispuntbank van de Sociale Zekerheid (KSZ) - Banque Carrefour de la Sécurité Sociale (BCSS)) 

for mortality data (vital status of patients diagnosed with cancer) 
Technical 
definitions 

BCR data: selection of patients with diagnosis of epithelial ovarian cancer including borderline tumours (Table 11 in Appendix 1). 
IMA data:  

- Billing codes for chemotherapy (including targeted/immunotherapy) are presented in Table 37 (Appendix 1.1).  
- Billing codes for other systemic therapy (e.g. endocrine therapy,…) are presented in Table 38 (Appendix 1.1). 

Risk adjustment  

Limitations  There is a possible underrepresentation of the quality indicator, because of patients receiving systemic therapy in a clinical study, since 
this therapy cannot be billed and is therefore not always available in the administrative IMA database.  

 Clinical factors that are important for treatment decisions when starting (or stopping) the next line of therapy, such as the number of prior 
chemotherapy treatments, performance status at that time, symptoms etc. are not available in the used databases.  

Subgroup analyses  Per histological entity (high grade serous vs. other epithelial ovarian cancer), behaviour (invasive vs. borderline), tumour stage, age at diagnosis, 
WHO performance status, (number of) comorbidities, previous inpatient bed days, incidence year, year of death, single vs. multiple tumours (i.e., 
other tumour than ovarian diagnosed from 2004 onwards), treatment modality and type of main surgery 

Sensitivity analyses - Patients who received systemic treatment within 60 days, 30 days and 7 days before death 
- Patients who received chemotherapy, targeted/immunotherapy or other systemic therapy 
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Title Proportion of deceased women with epithelial ovarian cancer who received systemic therapy within 14 days prior to death 

Benchmarking Centre of last systemic therapy 

International 
indicator 

See Table 109 

 
Flowchart 
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Results 
Table 106 – Proportion of deceased patients with epithelial ovarian cancer who received systemic therapy within 14 days before death  

 Denominator Numerator Proportion (%) 
Overall 1 547 170 11.0 
Anatomic site    

 Ovary 1 407 150 10.7 
 Fallopian tube 77 12 15.6 

 Primary peritoneum 63 8 12.7 

Age at diagnosis    

 <50 years 65 12 18.5 

 50-59 years 142 15 10.6 

 60-69 years 324 43 13.3 
 70-79 years 471 58 12.3 

 80+ years 545 42 7.7 

WHO performance status    

    0 – Asymptomatic 178 17 9.6 

 1 – Symptomatic but completely ambulatory 837 112 13.4 
 2 – Symptomatic, <50% in bed during the 
day 

231 21 9.1 

 3 – Symptomatic, >50% in bed, but not 
bedbound 

96 5 5.2 

 4 – Bedbound 31 1 3.2 

 Missing 174 14 8.0 

Number of comorbidities    
    0 515 57 11.1 

 1 720 83 11.5 

 2 285 27 9.5 

 3 27 3 11.1 
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 Denominator Numerator Proportion (%) 
Cardiovascular comorbidity    
 Absent 575 61 10.6 

 Present 972 109 11.2 

Diabetes    

 Absent 1 303 147 11.3 

 Present 244 23 9.4 

Respiratory comorbidity    
 Absent 1 392 156 11.2 

 Present 155 14 9.0 

Inpatient bed days during the year prior to 
incidence date 

   

 0 days 503 50 9.9 

 1-5 days 624 79 12.7 

 6-15 days 282 32 11.3 

 >15 days 138 9 6.5 

Tumour stage    
 I 80 5 6.3 

 II NOS/IIA 21 1 4.8 

 IIB/IIC 33 4 12.1 

 III 572 55 9.6 

 IV 578 81 14.0 

 X (missing) 263 24 9.1 
Histological type    

 High grade serous 827 92 11.1 

 Other 720 78 10.8 

Behaviour    
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 Denominator Numerator Proportion (%) 
 Borderline 39 3 7.7 
 Invasive 1 508 167 11.1 

Incidence year    

2014 511 47 9.2 

2015 392 42 10.7 

2016 326 36 11.0 

2017 228 32 14.0 
2018 90 13 14.4 

Year of death    

2014 137 18 13.1 

2015 251 27 10.8 

2016 324 33 10.2 
2017 411 43 10.5 

2018 424 49 11.6 

Multiple tumours (2004-2018)    

Single tumour 1 378 145 10.5 

Multiple tumours 169 25 14.8 

Treatment modality*    
Main surgery only 164 4 2.4 

Systemic Tx < Main surgery 58 2 3.4 

Systemic Tx < Main surgery < Systemic Tx 400 48 12.0 

Main surgery < Systemic Tx 248 38 15.3 

Primary systemic Tx (no main surgery) 352 71 20.2 
No main surgery/systemic Tx 325 7 2.2 

Type of main surgery    

Debulking 350 41 11.7 
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 Denominator Numerator Proportion (%) 
Staging 10 1 10.0 
Resection Early Stage 61 3 4.9 

Resection Advanced Stage 356 39 11.0 

Surgery – unknown type 93 8 8.6 

No surgery 677 78 11.5 
*The categories in the treatment modalities are based on the primary therapy received from one month before incidence to 9 months after incidence (or after main surgery in 
the case of adjuvant systemic Tx). Here we look for systemic therapy in the 14 days before death, which may fall outside of the time frame for primary therapy if the patient 
died more than 9 months after incidence. 
Source: BCR-IMA. 

Table 107 – Sensitivity analysis: Proportion of deceased patients with epithelial ovarian cancer who received systemic therapy within 7, 14, 30 
and 60 days before death 

 Denominator Numerator Proportion (%) 
Received systemic therapy within 7 days before death 1 547 83 5.4 
Received systemic therapy within 14 days before death (main QI) 1 547 170 11.0 
Received systemic therapy within 30 days before death 1 547 393 25.4 
Received systemic therapy within 60 days before death 1 547 660 42.7 

Source: BCR-IMA  

Table 108 – Sensitivity analysis: Proportion of deceased patients with epithelial ovarian cancer who received chemotherapy, 
targeted/immunotherapy, and/or other systemic therapy within 14 days before death 

 Denominator Numerator Proportion (%) 

Chemotherapy only 170 137 80.6 

Targeted/immunotherapy only 170 4 2.4 

Other systemic therapy only 170 17 10.0 

Chemotherapy + targeted/immunotherapy 170 9 5.3 

Chemotherapy + other systemic therapy 170 3 1.8 
Source: BCR-IMA  
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International comparison 
A 2005 USA study defined a maximum target of 10%, regardless of the 
cancer type, meaning that when more than 10% of deceased patients 
received chemotherapy in the last 14 days before death, this is labelled 
overly aggressive cancer care.245 A USA study in ovarian cancer patients 
that died between 2007 and 2016 stated that the proportion of patients 
receiving chemotherapy in the 14 days before death was around 5%. 
However this only included Medicare beneficiaries which is predominantly 
limited to patients older than 65 years.132, 246 Although the proportion in this 
USA study is lower than the Belgian result, the authors of the USA study 
were surprised that this proportion did not change significantly from 2007 
to 2016, while the ASCO recommendations on palliative care were 
introduced in that time period. As a comparison, among the Medicare 

beneficiaries who died of hematologic malignancies in 2008-2015, 13.3% 
received chemotherapy within the last 14 days of life.247  

A Canadian study in a tertiary centre concluded that 4.9% of the patients 
with gynaecological cancers (not limited to ovarian cancer) received 
chemotherapy in the 14 days before death.248 An Italian single centre study 
focused on chemotherapy administered in the 30 days before death and 
found a proportion of 38%, which is higher than our Belgian population 
level result of 21%.134 More generally, a recent Danish study showed that 
16% of all patients deceased due to cancer (any cancer) received end-of-
life treatment in the last 30 days of life, chemotherapy being the most 
frequent treatment (71% of all end-of-life treatment in 2015).249 Important 
for the interpretation of these international results, is that it was not always 
clear which drugs were included and whether or not targeted therapy was 
included.  

 

Table 109 – Chemotherapy within 2 weeks of death – International results 
Author Period 

covered 
Country Results 

Mattsson et al. 2021249 Died 2010-
2015 

Denmark Methods: Authors used the Danish national health registries, where all patients deceased due to cancer 
2010-2015 were identified (N=42 277 patients). Anticancer treatment registered in the last 30 days of life 
was categorized as end-of-life treatment. Predictors of such treatment were investigated using logistic 
regression models. 
Results: 16% of the patients received end-of-life anticancer treatment. Chemotherapy alone was the most 
frequent treatment, accounting for 78% of all end-of-life treatment in 2010, decreasing to 71% in 2015. In 
contrast, end-of-life use of immunotherapy, targeted therapy and endocrine therapy increased during the 
study period. 

Mullins et al. 2021132, 246 Died 2007-
2016 

USA Methods: linkage of SEER registry data and Medicare claims data from years 2000–2016 (the linkage 
contains treatment and outcomes for approximately 25% of elderly cancer patients in the US). Invasive 
ovarian cancer cases who died 2000-2016, age ≥66. 
Exclusion: patients with a second primary cancer (n=5052), missing diagnosis or death (n= 117), died in 
less than 30 days after diagnosis (n=3095). 
Results: 7756 Medicare beneficiaries aged >66 years with ovarian cancer who died between 2007 and 
2016. The proportion of women receiving chemotherapy in the last 2 weeks of life did not vary by patient 
race: 5.2% for non-Hispanic white, 6.5% for non-Hispanic black, 5.9% Hispanic and 6.6% others.  
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Author Period 
covered 

Country Results 

6680 Medicare beneficiaries who survived at least a year after ovarian cancer diagnosis and had 4 or more 
outpatient visits before dying with ovarian cancer  338 (5.1%) received chemotherapy in the last 2 weeks 
of life 

Nitecki et al 2020135 Diagnosed 
2010 - 
2015 

USA 
(Boston) 

Methods: Retrospective study in Massachusetts General Hospital, Boston of 391 women treated for ovarian 
cancer. Chemotherapy in the last 14 days of life.  
Results: Patients enrolled in clinical trials were more likely to have chemotherapy administered within 14 
days of death. 

Palaia et al. 2019 (EOLO-
study)134 

died in the 
period 
between 
2007 and 
2017 

Italy (Rome) Methods: Retrospective study in hospital Sapienza University of Rome of ovarian cancer patients died in 
the period between 2007 and 2017. 
Results: 110 ovarian cancer deaths, after a median overall patient survival of 52.8 months (range 4-232), 
were analysed. 77.3% of the patients presented with FIGO stage IIIC at diagnosis and 12.7% with FIGO 
stage IV. Of the 110 deceased patients analysed, 85 (77%) had undergone antineoplastic treatment over 
the last 3 months of life and 38% had therapy even during the last month of life. 
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Appendix 6.3. Safety of care in epithelial ovarian cancer 
Appendix 6.3.1. 30-day post-operative complicated recovery (OS01) 
Documentation sheet 

Title Proportion of women with epithelial ovarian cancer who were hospitalised for 30 days or longer, were readmitted or died within 30 
days of surgery 

Rationale Achieving a balance between maximal surgical effort and prevention of post-operative complications or death is a challenge faced by gynaecologic 
oncologists caring for women with epithelial ovarian cancer.137 Additionally, compared to other female surgical patients, women with gynaecologic 
cancers are more likely to be older, have obesity, and have complex care needs placing them at higher risk for hospital readmission after surgery. 
Unplanned readmissions as a quality and cost-containment metric have thus become a major focus for hospitals, physicians, and policy makers. 
In particular, thirty-day readmission rate has been proposed as metric of quality and remains an ongoing clinical concern in the primary treatment 
of patients with epithelial ovarian cancer.137 To have a broader assessment of the post-operative period, a prolonged hospital stay and death within 
30 days after surgery were added to the definition of ‘complicated post-operative recovery’.187  

Type of QI Outcome 

Calculation Numerator:  Number of patients who were hospitalised for 30 days or more after surgery, were readmitted or died within 30 days after main 
surgery 
Denominator:  All patients with epithelial ovarian cancer who received surgery (with/without (neo-)adjuvant chemotherapy) 
Definition of readmission:   

 In order to discriminate unintended readmission from intended readmissions, only the first readmission within 30 days after date of main 
surgery (both day-care and overnight stays) during which chemotherapy for ovarian cancer (see list of ATC codes) is not administered 
within the first two days after date of readmission (i.e., day 0, 1, or 2), in which a port for delivery of chemotherapy (nomenclature codes: 
354056 354060 354351 354366) is not placed within the first two days after date of readmission (i.e., day 0, 1 or 2), and during which 
ovariectomy/hysterectomy/debulking/staging/exeresis surgery (not exploratory laparotomy) was not billedy or found in pathology data, was 
taken into account. 

 In case of more than one surgery, only the main surgery was considered. The main surgery is defined as the first surgery meeting the 
technical definition of staging or debulking, or, if no surgery met the definition, the second surgery performed in the time frame from 1 
month before to 9 months after incidence. 

Exclusions:    
 Patients for whom the date of discharge could not be identified  
 Patients lost-to-follow up within the 30 days after surgery for whom no information is available on a complicated recovery (e.g. readmission) 

Target No target 

 
y  Under the assumption that these codes would not be billed for dealing with a surgical complication. 
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Title Proportion of women with epithelial ovarian cancer who were hospitalised for 30 days or longer, were readmitted or died within 30 
days of surgery 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2 
 Crossroads Bank of Social Security (Kruispuntbank van de Sociale Zekerheid (KSZ) - Banque Carrefour de la Sécurité Sociale (BCSS)) 

for mortality data (vital status of patients diagnosed with cancer): follow-up until 1 December 2021 
Technical 
definitions 

BCR data:  
 Selection of patients with diagnosis of epithelial ovarian cancer (Table 11 in Appendix 1) 
 Manual search of pathology reports 

IMA data: billing codes for treatments (Table 32-Table 37 in Appendix 3.2-Appendix 1.1) 
Surgery: debulking/staging surgery, resection, surgeries billed in IMA without a pathology report available  
The main surgery is defined as the first surgery meeting the technical definition of staging or debulking, or, if no surgery met the definition, the 
second surgery performed in the time frame from 1 month before to 9 months after incidence.  
Implantation of a port-a-cath: a billing with nomenclature codes 354056 354060 354351 or 354362 during the readmission 

Risk adjustment Age at diagnosis, anatomic site, WHO performance score, diabetes, cardiovascular comorbidity, respiratory comorbidity, inpatient bed days during 
year prior to incidence date, tumour stage, histological type, multiple tumours (2004-2018) and tumour behaviour 

Limitations - Reason for readmission cannot be determined.  
- Patients could have had a readmission following another surgery that occurred before or after the main surgery. This was not taken into 

account in this quality indicator (underestimation of total number of readmissions). 
Subgroup analyses  Anatomic site, age at diagnosis, WHO performance status, (number of) comorbidities, previous inpatient bed days during the year prior to diagnosis, 

tumour stage, histological type (high grade serous vs. other), behaviour (borderline vs. invasive), incidence year, multiple tumours (i.e., other tumour 
than ovarian diagnosed from 2004 - 2018), treatment modality and type of surgery  

Sensitivity analyses Readmissions excluding day care  

Benchmarking Centre of main surgery 

International 
indicator 

See Table 114 

Comments Source of the QI: Bonte et al. 20198 
Although clinical experts indicated that chemotherapy is most of the time immediately given after port-a-cath placement, a substantial number of 
hospitalisations for port-a-cath placement had no administration of chemotherapy. Patients with a port-a-cath in the first two days of readmission 
seem appropriate to exclude as these are considered planned readmissions.  
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Flowchart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Readmissions in which chemotherapy was given or a port-a-cath was placed in the first two days, or during which an ovariectomy, hysterectomy, debulking or exeresis was 
billed, are not counted. 

 

  

All EOC 
patients 
(N=5 119) 

Received 
surgery? 

No 
(N=3581) 

No 
(N=911) 

Yes 
(N=593) 

Yes  
(N=4 208) 

Not discharged 
within 30 days of 

surgery, or 
readmitted* within 

30 days of surgery, 
or died within 30 
days of surgery? 

Lost to follow-up 
in the 30 days 

after surgery and 
no readmission? 

Yes 
(N=4174) 

Yes  
(N=0) 

No 
(N=4208) 

Date of discharge 
after main surgery 

is available? 

No 
(N=34) 



 

332  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

Results 
Table 110 – Proportion of patients with epithelial ovarian cancer who were hospitalised for 30 days or longer, were readmitted or died within 30 
days after surgery, by patient and tumour characteristics  

 Denominator Numerator Proportion (%) 

Overall 4 174 593 14.2 

Anatomic site    

 Ovary 3 724 519 13.9 

 Fallopian tube 346 53 15.3 

 Primary peritoneum 104 21 20.2 

Age at diagnosis    

 <50 years 763 71 9.3 

 50-59 years 870 99 11.4 

 60-69 years 1 156 164 14.2 

 70-79 years 980 173 17.7 

 80+ years 405 86 21.2 

WHO performance status    

    0 – Asymptomatic 1 121 135 12.0 

 1 – Symptomatic but completely ambulatory 2 281 308 13.5 

 2 – Symptomatic, <50% in bed during the day 214 54 25.2 

 3 – Symptomatic, >50% in bed, but not bedbound 41 20 48.8 

 4 – Bedbound 7 4 57.1 

 Missing 510 72 14.1 

Number of comorbidities    

    0 2 221 266 12.0 
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 Denominator Numerator Proportion (%) 

 1 1 453 232 16.0 

 2 458 88 19.2 

 3 42 7 16.7 

Cardiovascular comorbidity    

 Absent 2 401 292 12.2 

 Present 1 773 301 17.0 

Diabetes    

 Absent 3 761 521 13.9 

 Present 413 72 17.4 

Respiratory comorbidity    

 Absent 3 865 537 13.9 

 Present 309 56 18.1 

Inpatient bed days during the year prior to incidence date    

 0 days 1 755 212 12.1 

 1-5 days 1 825 250 13.7 

 6-15 days 434 94 21.7 

 >15 days 160 37 23.1 

Tumour stage    

 I 1 414 124 8.8 

 II/IIA 105 8 7.6 

 IIB/IIC 147 21 14.3 

 III 1 324 209 15.8 

 IV 696 164 23.6 
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 Denominator Numerator Proportion (%) 

 X (missing) 488 67 13.7 

Histological type    

 High grade serous 1 896 328 17.3 

 Other 2 278 265 11.6 

Behaviour    

 Borderline 1 052 68 6.5 

 Invasive 3 122 525 16.8 

Incidence year    

2014 905 124 13.7 

2015 865 128 14.8 

2016 789 128 16.2 

2017 829 120 14.5 

2018 786 93 11.8 

Multiple tumours (2004-2018)    

Single tumour 3 707 524 14.1 

Multiple tumours 467 69 14.8 

Treatment modality    

Main surgery only 1 529 174 11.4 

Systemic Tx < Main surgery 138 49 35.5 

Systemic Tx < Main surgery < Systemic Tx 1 232 163 13.2 

Main surgery < Systemic Tx 1 275 207 16.2 

Type of main surgery    

Debulking 1 225 203 16.6 
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 Denominator Numerator Proportion (%) 

Staging  277 28 10.1 

Resection Early Stage 823 70 8.5 

Resection Advanced Stage 1 063 199 18.7 

Surgery – unknown type 786 93 11.8 
Source: BCR-IMA  

Table 111 – Distribution of complicated recovery scenarios for patients with epithelial ovarian cancer who were hospitalised for 30 days or longer, 
were readmitted, or died within 30 days after surgery 

 Denominator Numerator Proportion (%) 

Not discharged and died within 30 days of main surgery 4 174 43 1.0 

Not discharged within 30 days of main surgery 4 174 129 3.1 

Discharged but died within 30 days of main surgery 4 174 15 0.4 

Discharged but readmitted within 30 days main surgery 4 174 399 9.6 

Discharged but readmitted and died within 30 days of main surgery 4 174 7 0.2 
Source: BCR-IMA 

Table 112 – Sensitivity analysis: Proportion of patients with epithelial ovarian cancer who were hospitalised for 30 days or longer, were readmitted 
or died within 30 days after surgery, excluding readmissions without overnight stay (day care) 

 Denominator Numerator Proportion (%) 

Complicated recovery (main QI) 4 174 593 14.2 

Complicated recovery excluding readmission without overnight stay 
(day care) 

4 174 528 12.7 

Source: BCR-IMA 
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Table 113 – Estimated Adjusted Odds Ratios (and 95% CI) for the 30-day complicated recovery after main surgery 
 N 30-day complicated recovery after main surgery 

Characteristics  Adjusted OR (95% CI) p-value 

Anatomic site   0.80 

 Ovary 3 724 1.00  

 Fallopian tube 346 0.91 (0.66, 1.25)  

 Primary peritoneum 104 1.07 (0.64, 1.80)  

Age at diagnosis   0.19 

 <50 years 763 1.00  

 50-59 years 870 0.98 (0.7, 1.37)  

 60-69 years 1 156 1.10 (0.8, 1.52)  

 70-79 years 980 1.24 (0.89, 1.74)  

 80+ years 405 1.44 (0.98, 2.12)  

WHO performance status   <0.0001 

    0 – Asymptomatic 1 121 1.00  

 1 – Symptomatic but completely ambulatory 2 281 0.90 (0.72, 1.12)  

 2 – 4  262 1.87 (1.33, 2.62)  

 Missing 510 1.13 (0.82, 1.56)  

Cardiovascular comorbidity   0.21 

 Absent 2 401 1.00  

 Present 1 773 1.14 (0.93, 1.40)  

Diabetes   0.54 

 Absent 3 761 1.00  

 Present 413 1.09 (0.82, 1.46)  
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 N 30-day complicated recovery after main surgery 

Characteristics  Adjusted OR (95% CI) p-value 

Respiratory comorbidity   0.34 

 Absent 3 865 1.00  

 Present 309 1.17 (0.85, 1.6)  

Tumour stage   <0.0001 

 I-IIA 1 519 1.00  

 IIB-IV 2 167 1.65 (1.28, 2.11)  

 X (missing) 488 1.76 (1.25, 2.47)  

Behaviour   <0.0001 

 Invasive 3 112 1.00  

 Borderline 1 052 0.45 (0.32, 0.62)  

Multiple tumours (2004-2018)   0.93 

Single tumour 3 707 1.00  

Multiple tumours 467 0.99 (0.74, 1.31)  

Previous inpatient bed days during year prior to incidence date, 
depends on histology 

   

              High grade serous    

              0-5 previous inpatient bed days 3 898 1.00  

              >5 previous inpatient bed days 276 1.09 (0.79, 1.52)  

              Other    

              0-5 previous inpatient bed days 3 856 1.00  

              >5 previous inpatient bed days 318 2.23 (1.63, 3.06)  

Histology, depends on previous inpatient bed days during year 
prior to incidence date 
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 N 30-day complicated recovery after main surgery 

Characteristics  Adjusted OR (95% CI) p-value 

Histology: Other vs. high grade serous    

0-5 previous inpatient bed days    

High grade serous 2 554 1.00  

Other 1 620 0.88 (0.70, 1.11)  

>5 previous inpatient bed days    

High grade serous 3 898 1.00  

Other 276 1.80 (1.19, 2.73)  

 

International comparison 
In the USA, thirty-day readmission is used as a quality measure for patient 
care and it is coupled to hospital reimbursement.138 Although this 
remuneration is not established for cancer related surgeries, most of the 
studies on 30-day readmission originate from the USA.137, 250 

A systematic review, mostly based on studies performed in the USA, 
concluded that the 30-day readmission rates for ovarian cancer patients 
undergoing primary treatment ranged from 2.5-19.3%.137 More recent 
studies indicated an unplanned readmission rate under 10%.250, 251 
However, some studies have shown that the 30-day readmission rate 
should be interpreted cautiously, suggesting that factors apart from a major 
post-operative complication lead to patients being readmitted (e.g. 
socioeconomic factors, care coordination issues). Quality metric 
benchmarks and efforts to decrease readmissions should account for this 

high percentage of readmissions not associated with a major 
complication.138, 250 

A Dutch Gynaecology Oncology Audit did not focus on readmission as 
such, but looked at ‘surgical complicated course’ within 30 days after the 
procedure (this includes surgical, endoscopic and radiology interventions, 
ICU stay >1 day, death, or a hospitalisation of more than 14 days after the 
procedure). This audit concluded that 6.9% to 9.4% of ovarian cancer 
patients had a complicated course in the timespan 2014-2018.187 Belgium 
appears to have a higher rate of complicated post-operative recovery, 
which might be explained by the different definition of “complicated 
course”. In the Belgian definition readmissions take up a large part of the 
complicated courses (i.e., 67%), although the reason for readmission is 
unknown. 
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Table 114 – 30-day post-operative complicated recovery – International results 
Author Period 

covered 
Country Results 

Dutch Gynaecology 
Oncology Audit 2021187 

2014-2018 The 
Netherlands 

Methods. 6535 patients with ovarian cancer were registered in the Dutch Gynecological Oncology Audit.  
Percentage of patients with ovarian cancer and a surgical complicated course within 30 days after the procedure.  
Definition of ‘Complicated course’: 

- the need for surgical, endoscopic or radiology intervention (Clavien-Dindo classification grade 3) 
- a hospitalisation on ICU >1 day 
- deaths within 30 days or during the same hospitalisation 
- hospitalisation with an extended duration >14 days is defined a complicated course 

Results: the 30-day complications within 30 days after the procedure: 7.0% in 2014, 6.9% in 2015, 8.7% in 2016, 
9.4% in 2017 and 7.7% in 2018 

Gamble et al. 2019251 2004-2015 USA Methods. National Cancer Database was used to identify hospitals that treated patients with uterine, ovarian, or 
cervical cancer. For the calculation of the QI “Readmission within 30 days of cancer-directed surgery” among 
ovarian cancer patients, 116 358 were included. 
Results. The 30-day readmission rates were between 8.0%-8.6% (according to the hospital quartiles of 
Medicaid/uninsured patients). Not clear whether planned readmissions were included 

Clark et al. 2018137 2008-2018 Review Methods. A 10-year period MEDLINE (PubMed) search of English literature studies published between January 
2008 - January 2018 was performed to identify appropriate studies for review. 
Results. Thirty-day readmission rates for ovarian cancer patients undergoing primary treatment ranged from 2.5-
19.3% (unplanned). Neoadjuvant chemotherapy and interval cytoreductive surgery (NACT-ICS) was associated 
with lower readmission rates, when compared to primary debulking surgery (PDS). 

Uppal et al. 2018138 2004-2013 USA Methods. The authors performed a retrospective cohort study of women diagnosed with advanced-stage, high-
grade, serous carcinoma who underwent primary treatment. Using the National Cancer Database, they compared 
the performance of hospital risk-adjusted 30-day readmission rate to other quality of care metrics within hospitals 
categorized by yearly case volume. 42 931 patients were included. 
Results. The overall unplanned 30-day readmission rate was 6.36%. After adjusting for comorbidity, stage, 
histology, and sociodemographic and treatment factors, high-volume hospitals (performing 31 cases per year or 
more) had a 24% higher likelihood of readmission (adjusted odds ratio [OR] 1.25, 95% CI 1.06-1.46) when 
compared with low-volume (10 cases per year or less). However, high-volume hospitals had a significantly lower 
risk-adjusted 90-day mortality (adjusted OR 0.74, 95% CI 0.60-0.91). 

Barber et al. 2017252 2006-2012 USA Methods. The study included 20 853 women with stage IIIC epithelial ovarian cancer treated with both 
chemotherapy and surgery, in the National Cancer Database (NCDB). 
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Author Period 
covered 

Country Results 

Results. For the entire population, 11.6% of all patients were readmitted to the same hospital within 30 days of 
surgery; 58.6% of these readmissions were unplanned 6.8% unplanned 30 day readmissions. Patients who 
were readmitted were less likely to have private insurance; however, there was no difference in readmission 
between patients based on age, race, or comorbidities. There was a trend towards decreased readmission rates 
over the study period, from 13.1% in 2007 to 11.0% in 2012.  
Patients who underwent primary debulking surgery had a 12.6% readmission rate whereas patients who underwent 
neoadjuvant chemotherapy had a 6.4% readmission rate. Similar results were found for unplanned readmission.  

Barber et al. 2017250 2012-2013 USA Methods. Patients who underwent surgery for ovarian cancer between 2012 and 2013 were identified from the 
National Surgical Quality Improvement Project (NSQIP). 2806 ovarian cancer patients were identified. 
Results. In this study population, 9.1% (n=259) experienced an unplanned readmission within 30-days of surgery. 
Overall, 41.4% of readmissions were not attributable to any major post-operative complication. 

Wilbur et al. 2016253 2013-2014 USA Methods. This was a retrospective, cohort study of all surgical admissions to an academic, high volume 
gynaecologic oncology service. During the two-year study period, 1605 women underwent an index surgical 
admission. 
Results. The readmission rate to an academic gynaecologic oncology surgical service was 11%. In patients 
requiring >1 night stay after surgery, a readmission rate of 20.9% was observed. The mean interval to 
readmission was 11.8 days (SD 10.7) and mean length of readmission stay was 5.1 days (SD 5.0). Readmissions 
were costly and associated with surgical, medical, and psychosocial risk factors. 

AlHilli et al. 2015254 2003-2008 USA Methods. Patients undergoing primary surgery for epithelial ovarian cancer between January 2, 2003, and 
December 29, 2008, were evaluated. 
Results. Of all 538 eligible patients, 104 (19.3%) were readmitted within 30 days. The most common indications 
for readmission were surgical site infection (SSI; 21.2%), pleural effusion/ascites management (14.4%), and 
thromboembolic events (12.5%). 

Eskander et al. 2014255 1992-2010 USA Methods. The SEER-Medicare linked database was used to evaluate readmission rates within 30 days of index 
surgery in patients with stage IIIC/IV ovarian, primary peritoneal, or fallopian tube cancer. 
Results. Of 5152 eligible patients, 1003 (19.5%) were readmitted within 30 days of discharge. Patients readmitted 
within 30 days had a significantly greater 1-year mortality rate compared with patients not readmitted (41.1% v 
25.1%, respectively; P <0.001). 
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Appendix 6.3.2. 30-day post-operative mortality (OS02) 
Documentation sheet 

Title Proportion of women with epithelial ovarian cancer who died within 30 days of surgery 

Rationale Careful selection of the right treatment for the right patient is essential to achieve the best outcomes. For example, providing aggressive surgery to 
a patient with comorbidities puts this patient at a high risk of having post-operative complications and even death.140, 141 The 30-day post-surgery 
mortality tells something on both the quality of patient selection and the quality of the surgical care itself. 

Type of QI Outcomes 

Calculation Numerator: Number of patients who died within 30 days after main surgery 
Denominator: All patients with epithelial ovarian cancer who received surgery with/without neo-adjuvant chemotherapy 

Target The Scottish Cancer Taskforce put forward a target of <5%.49  

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2 
 Crossroads Bank of Social Security (Kruispuntbank van de Sociale Zekerheid (KSZ) - Banque Carrefour de la Sécurité Sociale (BCSS)) 

for mortality data (vital status of patients diagnosed with cancer): follow-up until 1 December 2021 
Technical 
definitions 

BCR data:  
 Selection of patients with diagnosis of epithelial ovarian cancer (Table 11 in Appendix 1) 
 Manual search of pathology reports  

IMA data: billing codes for treatments (Table 32-Table 37 in Appendix 3.2-Appendix 1.1) 
Surgery: If there is more than one surgery, the main surgery is defined as the first surgery which completes the technical definition of staging or 
debulking. If no surgery meets this definition, the second surgery is taken as the main surgery (either a second resection with APO available, an 
IMA billing for a surgery after a resection with available pathology report, or the second IMA billing for surgery). 

Risk adjustment Age at diagnosis, anatomic site, WHO performance score, diabetes, cardiovascular comorbidity, respiratory comorbidity, inpatient bed days during 
year prior to incidence date, tumour stage, histological type, multiple tumours (2004-2018) and tumour behaviour 

Limitations In the database, there is no info on the cause of death, neither on socio-economic parameters. 

Subgroup analyses  Per histological entity (high grade serous vs. other), tumour stage, age at diagnosis, WHO performance status, (number of) comorbidities, previous 
inpatient bed days, incidence year, hospital volume, treatment modality, main surgical procedure, additional surgery after main surgery, and single 
vs. multiple tumours (i.e., other tumour than ovarian diagnosed from 2004-2018) 

Sensitivity analyses  60 and 90-day post-operative mortality 
 30 day post-operative mortality without NACT 

Numerator: Number of patients who died within 30 days after surgery 
Denominator: All patients with IIB-IV epithelial cancer who received surgery without neo-adjuvant chemotherapy 
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Title Proportion of women with epithelial ovarian cancer who died within 30 days of surgery 
 30 day post-operative mortality with NACT 

Numerator: Number of patients who died within 30 days after surgery 
Denominator: All patients with IIB-IV epithelial ovarian cancer who received surgery with neo-adjuvant chemotherapy 

Benchmarking Centre of main surgery 

International 
indicator 

See Table 118 

Flowchart – 30-day post-operative mortality 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

Note: In the sensitivity analysis for the 60 and 90-day post-operative mortality, patients lost to follow-up within 60 (n=1) and 90 (n=1) days, respectively, were also excluded.  
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Flowchart – Sensitivity analysis 
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Results 
Table 115 – Proportion of patients with epithelial ovarian cancer who died within 30, 60 and 90 days after surgery, by patient and tumour 
characteristics  

 30-day post-operative mortality 60-day post-operative mortality 90-day post-operative mortality 
Characteristics N at 

risk 
N of 

deaths 
% (95% CI) N at risk N of 

deaths 
% (95% CI) N at risk N of 

deaths 
% (95% CI) 

Overall 4 208 65 1.5 (1.2, 2.0) 4 207 102 2.4 (2.0, 2.9) 4 207 136 3.2 (2.7, 3.8) 
Anatomic site          
    Ovary 3 756 60 1.6 (1.2, 2.1) 3 755 92 2.5 (2.0, 3.0) 3 755 122 3.2 (2.7, 3.9) 
    Fallopian tube 348 1 0.3 (0.0, 1.6) 348 4 1.1 (0.3, 2.9) 348 5 1.4 (0.5, 3.3) 
    Primary peritoneum 104 4 3.8 (1.1, 9.6) 104 6 5.8 (2.1, 12.1) 104 9 8.7 (4.0, 15.8) 
Age at diagnosis          
    <50 years 769 3 0.4 (0.1, 1.1) 768 7 0.9 (0.4, 1.9) 768 8 1.0 (0.5, 2.0) 
    50-59 years 880 6 0.7 (0.3, 1.5) 880 9 1.0 (0.5, 1.9) 880 9 1.0 (0.5, 1.9) 
    60-69 years 1 161 13 1.1 (0.6, 1.9) 1 161 21 1.8 (1.1, 2.8) 1 161 31 2.7 (1.8, 3.8) 
    70-79 years 988 17 1.7 (1.0, 2.7) 988 34 3.4 (2.4, 4.8) 988 49 5.0 (3.7, 6.5) 
    80+ years 410 26 6.3 (4.2, 9.2) 410 31 7.6 (5.2, 10.6) 410 39 9.5 (6.9, 12.8) 
WHO performance score          
    0 – Asymptomatic 1 127 5 0.4 (0.1, 1.0) 1 127 9 0.8 (0.4, 1.5) 1 127 15 1.3 (0.7, 2.2) 
    1 – Symptomatic but 
completely ambulatory 

2 299 26 1.1 (0.7, 1.7) 2 298 40 1.7 (1.2, 2.4) 2 298 53 2.3 (1.7, 3.0) 

    2 – Symptomatic, <50% in 
bed during the day 

217 8 3.7 (1.6, 7.1) 217 23 10.6 (6.8, 15.5) 217 27 12.4 (8.4, 17.6) 

    3 – Symptomatic, >50% in 
bed, but not bedbound 

41 8 19.5 (8.8, 34.9) 41 9 22.0 (10.6, 37.6) 41 12 29.3 (16.1, 45.5) 

    4 – Bedbound 7 2 28.6 (3.7, 71.0) 7 2 28.6 (3.7, 71.0) 7 3 42.9 (9.9, 81.6) 
    Missing 517 16 3.1 (1.8, 5.0) 517 19 3.7 (2.2, 5.7) 517 26 5.0 (3.3, 7.3) 
Number of comorbidities          
    0 2 240 17 0.8 (0.4, 1.2) 2 239 33 1.5 (1.0, 2.1) 2 239 45 2.0 (1.5, 2.7) 
    1 1 461 30 2.1 (1.4, 2.9) 1 461 47 3.2 (2.4, 4.3) 1 461 66 4.5 (3.5, 5.7) 
    2 464 16 3.4 (2.0, 5.5) 464 20 4.3 (2.7, 6.6) 464 23 5.0 (3.2, 7.3) 
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 30-day post-operative mortality 60-day post-operative mortality 90-day post-operative mortality 
Characteristics N at 

risk 
N of 

deaths 
% (95% CI) N at risk N of 

deaths 
% (95% CI) N at risk N of 

deaths 
% (95% CI) 

    3 43 2 4.7 (0.6, 15.8) 43 2 4.7 (0.6, 15.8) 43 2 4.7 (0.6, 15.8) 
Cardiovascular comorbidity          
    Absent 2 420 18 0.7 (0.4, 1.2) 2 419 37 1.5 (1.1, 2.1) 2 419 51 2.1 (1.6, 2.8) 
    Present 1 788 47 2.6 (1.9, 3.5) 1 788 65 3.6 (2.8, 4.6) 1 788 85 4.8 (3.8, 5.8) 
Diabetes          
    Absent 3 788 54 1.4 (1.1, 1.9) 3 787 84 2.2 (1.8, 2.7) 3 787 114 3.0 (2.5, 3.6) 
    Present 420 11 2.6 (1.3, 4.6) 420 18 4.3 (2.6, 6.7) 420 22 5.2 (3.3, 7.8) 
Respiratory comorbidity          
    Absent 3 898 55 1.4 (1.1, 1.8) 3 897 92 2.4 (1.9, 2.9) 3 897 125 3.2 (2.7, 3.8) 
    Present 310 10 3.2 (1.6, 5.9) 310 10 3.2 (1.6, 5.9) 310 11 3.5 (1.8, 6.3) 
Inpatient bed days during 
year prior to incidence date 

         

    0 days 1 771 20 1.1 (0.7, 1.7) 1 770 28 1.6 (1.1, 2.3) 1 770 38 2.1 (1.5, 2.9) 
    1-5 days 1 838 21 1.1 (0.7, 1.7) 1 838 38 2.1 (1.5, 2.8) 1 838 52 2.8 (2.1, 3.7) 
    6-15 days 436 17 3.9 (2.3, 6.2) 436 26 6.0 (3.9, 8.6) 436 34 7.8 (5.5, 10.7) 
    >15 days 163 7 4.3 (1.7, 8.6) 163 10 6.1 (3.0, 11.0) 163 12 7.4 (3.9, 12.5) 
Histological type          
    High grade serous 1 906 32 1.7 (1.2, 2.4) 1 906 55 2.9 (2.2, 3.7) 1 906 75 3.9 (3.1, 4.9) 
    Other 2 302 33 1.4 (1.0, 2.0) 2 301 47 2.0 (1.5, 2.7) 2 301 61 2.7 (2.0, 3.4) 
Behaviour          
    Borderline 1 070 3 0.3 (0.1, 0.8) 1 070 5 0.5 (0.2, 1.1) 1 070 6 0.6 (0.2, 1.2) 
    Invasive 3 138 62 2.0 (1.5, 2.5) 3 137 97 3.1 (2.5, 3.8) 3 137 130 4.1 (3.5, 4.9) 
Tumour stage          
    I 1 425 5 0.4 (0.1, 0.8) 1 424 5 0.4 (0.1, 0.8) 1 424 6 0.4 (0.2, 0.9) 
    II/IIA 106 1 0.9 (0.0, 5.1) 106 1 0.9 (0.0, 5.1) 106 1 0.9 (0.0, 5.1) 
    IIB/IIC 147 1 0.7 (0.0, 3.7) 147 3 2.0 (0.4, 5.8) 147 5 3.4 (1.1, 7.8) 
    III 1 333 15 1.1 (0.6, 1.8) 1 333 26 2.0 (1.3, 2.8) 1 333 40 3.0 (2.2, 4.1) 
    IV 701 27 3.9 (2.6, 5.6) 701 42 6.0 (4.4, 8.0) 701 51 7.3 (5.5, 9.5) 



 

346  Quality indicators for the management of epithelial ovarian cancer KCE Report 357 

 

 30-day post-operative mortality 60-day post-operative mortality 90-day post-operative mortality 
Characteristics N at 

risk 
N of 

deaths 
% (95% CI) N at risk N of 

deaths 
% (95% CI) N at risk N of 

deaths 
% (95% CI) 

    X 496 16 3.2 (1.9, 5.2) 496 25 5.0 (3.3, 7.4) 496 33 6.7 (4.6, 9.2) 
Incidence year          
    2014 908 16 1.8 (1.0, 2.8) 908 27 3.0 (2.0, 4.3) 908 33 3.6 (2.5, 5.1) 
    2015 870 18 2.1 (1.2, 3.3) 870 28 3.2 (2.1, 4.6) 870 33 3.8 (2.6, 5.3) 
    2016 797 10 1.3 (0.6, 2.3) 797 16 2.0 (1.2, 3.2) 797 22 2.8 (1.7, 4.1) 
    2017 838 12 1.4 (0.7, 2.5) 837 16 1.9 (1.1, 3.1) 837 27 3.2 (2.1, 4.7) 
    2018 795 9 1.1 (0.5, 2.1) 795 15 1.9 (1.1, 3.1) 795 21 2.6 (1.6, 4.0) 
Multiple tumours (2004-2018          
    Single tumour 3 739 60 1.6 (1.2, 2.1) 3 738 91 2.4 (2.0, 3.0) 3 738 121 3.2 (2.7, 3.9) 
    Multiple tumours 469 5 1.1 (0.3, 2.5) 469 11 2.3 (1.2, 4.2) 469 15 3.2 (1.8, 5.2) 
Treatment modality          
    Main surgery only 1 552 48 3.1 (2.3, 4.1) 1 551 57 3.7 (2.8, 4.7) 1 551 66 4.3 (3.3, 5.4) 
    Systemic Tx < Main surgery 139 11 7.9 (4.0, 13.7) 139 19 13.7 (8.4, 20.5) 139 22 15.8 (10.2, 23.0) 
    Systemic Tx < Main surgery 
< Systemic Tx 

1 234 1 0.1 (0.0, 0.5) 1 234 3 0.2 (0.1, 0.7) 1 234 16 1.3 (0.7, 2.1) 

    Main surgery < Systemic Tx 1 283 5 0.4 (0.1, 0.9) 1 283 23 1.8 (1.1, 2.7) 1 283 32 2.5 (1.7, 3.5) 
Type of surgery          
    Debulking 1 232 8 0.6 (0.3, 1.3) 1 232 16 1.3 (0.7, 2.1) 1 232 26 2.1 (1.4, 3.1) 
    Staging 281 1 0.4 (0.0, 2.0) 281 1 0.4 (0.0, 2.0) 281 1 0.4 (0.0, 2.0) 
    Resection Early Stage 831 4 0.5 (0.1, 1.2) 831 4 0.5 (0.1, 1.2) 831 5 0.6 (0.2, 1.4) 
    Resection Advanced Stage 1 077 43 4.0 (2.9, 5.3) 1 077 69 6.4 (5.0, 8.0) 1 077 87 8.1 (6.5, 9.9) 
    Surgery – unknown type 787 9 1.1 (0.5, 2.2) 786 12 1.5 (0.8, 2.7) 786 17 2.2 (1.3, 3.4) 

Source: BCR-IMA 
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Table 116 – Sensitivity analysis: Proportion of patients with stage IIB-IV epithelial ovarian cancer who died within 30, 60 and 90 days after main 
surgery 

 30-day post-operative mortality without 
NACT 

60-day post-operative mortality without 
NACT 

90-day post-operative mortality without 
NACT 

Characteristics N at risk N of 
deaths 

% (95% CI) N at risk N of 
deaths 

% (95% CI) N at risk N of 
deaths 

% (95% CI) 

Overall 955 32 3.4 (2.3, 4.7) 955 52 5.4 (4.1, 7.1) 955 66 6.9 (5.4, 8.7) 

 30-day post-operative mortality with NACT 60-day post-operative mortality with NACT 90-day post-operative mortality with NACT 
Characteristics N at risk N of 

deaths 
% (95% CI) N at risk N of 

deaths 
% (95% CI) N at risk N of 

deaths 
% (95% CI) 

Overall 1 226 11 0.9 (0.4, 1.6) 1 226 19 1.5 (0.9, 2.4) 1 226 30 2.4 (1.7, 3.5) 
Source: BCR-IMA 

Table 117 – Estimated adjusted Odds Ratios (and 95% CI) for the 30-day post-operative mortality 
 N 30-day post-operative mortality 

Characteristics  Adjusted OR (95% CI) p-value 

Anatomic site   0.2332 

 Ovary 3 756 1.00  

 Fallopian tube 348 0.18 (0.02, 1.31)  

 Primary peritoneum 104 1.09 (0.34, 3.49)  

Age at diagnosis   0.0015 

 <50 years 769 1.00  

 50-59 years 880 1.38 (0.33, 5.74)  

 60-69 years 1 161 1.49 (0.40, 5.55)  

 70-79 years 988 1.84 (0.49, 6.91)  

 80+ years 410 5.03 (1.37, 18.48)  

WHO performance status   <0.0001 
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 N 30-day post-operative mortality 

Characteristics  Adjusted OR (95% CI) p-value 

    0 – Asymptomatic 1 127 1.00  

 1 – Symptomatic but completely ambulatory 2 299 1.49 (0.56, 3.95)  

 2 – 4  265  5.28 (1.86, 14.95)  

 Missing 517 5.17 (1.82, 14.70)  

Cardiovascular comorbidity   0.08 

 Absent 2 420 1.00  

 Present 1 788 1.74 (0.93, 3.25)  

Diabetes   0.68 

 Absent 3 788 1.00  

 Present 420 1.16 (0.57, 2.36)  

Respiratory comorbidity   0.18 

 Absent 3 898 1.00  

 Present 310 1.65 (0.80, 3.41)  

Inpatient bed days during the year prior to incidence 
date 

  0.008 

 0-5 days 3 609 1.00  

 >5 days 599 2.08 (1.21, 3.59)  

Tumour stage   0.0003 

 I-IIA 1 531 1.00  

 IIB-IV 2 181 3.25 (1.31, 8.08)  

 X (missing) 496 8.04 (2.88, 22.47)  

Histological type   0.08 
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 N 30-day post-operative mortality 

Characteristics  Adjusted OR (95% CI) p-value 

 High grade serous 1 906 1.00  

 Other 2 302 1.64 (0.95, 2.86)  

Behaviour   0.0005 

 Invasive 3 138 1.00  

 Borderline 1 070 0.10 (0.03, 0.36)  

Multiple tumours (2004-2018)   0.20 

Single tumour 3 739 1.00  

Multiple tumours 469  0.53 (0.20, 1.39)  

Source: BCR-IMA 

 
International comparison 
The Dutch Gynaecology Oncology Audit of 2014-2018 reported 30-day 
mortality rates of 0.4% to 0.9% including both patients that died 30 days 
after the surgery or during the hospitalisation following the surgery.187 An 
American study on 19 838 women with stage IIIC and IV epithelial ovarian 
cancer in 2010-2014 showed a 30-day mortality rate of 0.4% and a 90-day 
mortality rate of 2%.188 These results show comparable rates with the 
Belgian data (1.5%). 

Over the years the 30-day mortality decreased. An American study on 
68 889 women diagnosed between 2004 and 2015 with stage III or IV 
epithelial ovarian cancer who underwent both surgery and chemotherapy 
(NACT+IDS or PDS+ACT) showed that the 30-day mortality decreased 
from 3.4% in 2004 to 1.4% in 2015 and the 90-day mortality decreased 
from 7.6% to 4%.256 
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Table 118 – 30-day post-operative mortality – International results 
Author Period covered Country Results 

Dutch Gynaecology 
Oncology Audit 2021.187  

2014-2018 The 
Netherlands 

Methods. 6535 patients with ovarian cancer were registered in the Dutch Gynecological Oncology 
Audit.  
Percentage of patients with ovarian cancer undergoing surgery with 30-day mortality.  
Nominator: Number of unique patients who die within 30 days of last recorded operation or during 
hospitalisation 
Denominator: Number of unique patients with primary ovarian carcinoma undergoing gynaecological 
surgical treatment 
Results. 30-day mortality: 0.4% in 2014, 0.7% in 2015, 0.4% in 2016, 0.9% in 2017 and 0.4% in 2018 

Lyons et al 2020144 2004 - 2015 USA Methods. retrospective, quasi-population-based study of the National Cancer Database including 
patients with FIGO stage III-IV epithelial ovarian cancer and undergoing either PDS + ADJ (n=26 717) 
or NACT + IDS (n=9885) 
Multivariate logistic regression analysis was utilized to compare 30-day and 90-day mortality between 
PDS + ADJ and NACT + IDS 
Results: Neoadjuvant chemotherapy had 3.7 times higher 30-day mortality after surgery than primary 
cytoreductive surgery (95% CI 2.46 to 5.64), regardless of age, stage, histologic type, year of 
diagnosis, and presence of residual disease. 
The 90-day mortality was higher for neoadjuvant chemotherapy in multivariate analysis(HR 1.31, 95% 
CI 1.06 to 1.61) but similar to primary cytoreductive surgery after excluding high-risk patients 

Machida et al. 2020143 2000-2018 Review Methods. A comprehensive systematic review and meta-analysis were conducted. After screening 333 
studies, four phase III randomized clinical trials 217, 257-259 were identified that met the inclusion criteria. 
These trials included 1692 women (847 receiving NACT-IDS and 845 receiving PDS + adjuvant 
chemotherapy). 
Results. It was found that NACT-IDS and PDS had similar overall survival (hazard ratio [HR]: 0.97, 
95% confidence interval [CI]: 0.87-1.07, P = 0.53) and progression-free survival (HR: 0.98, 95%CI: 
0.90-1.08, P = 0.74). In contrast, NACT-IDS was associated with significantly lower rates of 
perioperative complications (odds ratio [OR] 0.27, 95%CI: 0.20-0.36, P < 0.001) and perioperative 
mortality (OR: 0.17, 95%CI: 0.06-0.50, P < 0.001) compared to PDS. 
28-day mortality: 0.4% (3/767) for NACT + IDS and 3.3% (26/789) for PDS + ADJ 

Whitmore et al. 2020188 2010-2014 USA Methods. A retrospective cohort study was performed using the National Cancer Database (NCDB). 
Women aged 18–90 years, diagnosed with stage IIIC or IV epithelial ovarian cancer between January 
2010 through December 2014 were included. A total of 19 838 women with stage IIIC and IV epithelial 
ovarian cancer met the inclusion criteria. 
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Author Period covered Country Results 
Results. A total of 14 988 (75.6%) were treated with primary debulking surgery, while 4850 women 
(24.4%) were treated with neoadjuvant chemotherapy. 30-day mortality was 0.3% (68 deaths on a total 
of 19 838) and the 90-day mortality was 1.6% (320 deaths). Being African American was a predictor 
of receiving neoadjuvant chemotherapy (adjusted odds ratio (aOR) 1.29, 95%CI 1.10 to 1.51). 90-day 
mortality rates (unadjusted) were higher in African American women compared with Caucasian and 
Hispanic women (2.9% vs. 2.0% vs. 1.6%, p=0.013). In Caucasian women, outcomes were worse in 
women receiving neoadjuvant chemotherapy. Neoadjuvant chemotherapy was associated with higher 
30-day and 90-day mortality (1.1% and 2.7%) compared with primary debulking surgery (0.2% and 
1.9%, p<0.001). 

Horner et al. 2019256 2004-2015 USA Methods. National Cancer Database, we performed a retrospective cohort study of women diagnosed 
between 2004 and 2015 with stage III or IV epithelial ovarian cancer who underwent either primary 
cytoreductive surgery (PDS) followed by adjuvant chemotherapy, neoadjuvant chemotherapy (NACT) 
followed by interval debulking surgery 
Results. 52 582 (76.3%) underwent PDS and 16,307 (23.7%) underwent NACT. The utilization of 
NACT increased from 7.7% in 2004 to 27.8% in 2015 (p-trend < 0.001) 
Overall 30-day mortality decreased from 3.4% in 2004 to 1.4% in 2015; and 90-day mortality 
decreased from 7.6% to 4%. 

Di Donato et al. 2017140 1980-2015 Review Methods. Literature was searched for studies reporting 30-day mortality after PDS. 
Inclusion of studies with ≥30 patients undergoing PDS for ovarian/ tubal/peritoneal cancer. Studies 
overlapping with other studies as indicated by the corresponding author were excluded, as were 
studies of patients submitted to neoadjuvant chemotherapy. 
Results. deaths across all cohorts (n = 46) was 807. Considering all cohorts, the weighted mean 30 
day- perioperative mortality was 4.64% (95% confidence interval [CI] 4.58–4.69). 
Simple regression identified median age and proportion of patients with stage IV disease as statistically 
significant predictors of 30-day mortality. When included in the multiple Poisson regression model, both 
remained statistically significant, with an incidence rate ratio of 1.087 for median age and 1.017 for 
stage IV disease. 

Thrall et al. 2011142 1995-2005 USA Methods. A database linking Medicare records with the Surveillance, Epidemiology and EndResults 
(SEER) data was used to identify a cohort of 5475 women aged 65 and older who had primary 
debulking surgery for stage III or IV epithelial ovarian cancer. 5475 women had surgery for advanced 
ovarian cancer. 
Results. The overall 30-day mortality was 8.2%. Women admitted electively had a 30-day mortality of 
5.6% (251/4517) and those admitted emergently had a 30-day mortality of 20.1% (168/835). Advancing 
age, increasing stage, and increasing comorbidity score were all associated with an increase in 30-
day mortality (all p<0.05) among elective admissions. 
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Appendix 6.4. 1, 2 and 5-year observed and relative survival (OS03) 
Documentation sheet 

Title The 1, 2 and 5-year observed and relative survival after a diagnosis of epithelial ovarian cancer 

Rationale Treatment of any cancer aims to cure or at least to prolong survival or improve quality of life for the patient. 
Observed survival reflects the proportion of patients still alive at a specified time after the diagnosis of cancer. It considers deaths from all causes, 
cancer related and non-cancer related. Relative survival, on the contrary, is related to the excess mortality that can be attributed to the specific 
cancer under study.  
This indicator reflects the effectiveness of a country’s healthcare system for screening, early detection and treatment of patients with cancer. 

Type of QI Outcome 

Calculation a) The 1, 2 and 5-year observed survival probability is computed using the Kaplan Meier survival function.  
b) The 1, 2 and 5-year relative survival is computed as the ratio of:  

 The 1, 2 and 5-year observed survival for the population diagnosed with ovarian cancer (= proportion of people surviving 1, 2 and 5 
years after the diagnosis)  

and  
 The 1, 2 and 5-year expected observed survival for a comparable group from the general female population residing in Belgium 

(matched on age, region and calendar yearz).  
The relative survival is expressed as a percentage, and is related to the excess mortality that can be attributed to the cancer under 
study. For instance, a relative survival proportion of 50% indicates that the all-cause survival probability for patients who were 
diagnosed with cancer is only half of the probability in a comparable group sampled from the general population with the same 
characteristics (e.g. age, gender, residence and calendar year). 

Target No target 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 IMA data: 2013 – 2020 Q2 
 Crossroads Bank of Social Security (Kruispuntbank van de Sociale Zekerheid (KSZ) - Banque Carrefour de la Sécurité Sociale (BCSS)) 

for mortality data (vital status of patients diagnosed with cancer): follow-up until 1 December 2021 
Technical 
definitions 

BCR data: selection of patients with diagnosis of epithelial ovarian cancer (Table 11 in Appendix 1) 
IMA data: billing codes for treatments (Table 32-Table 37 in Appendix 3.2-Appendix 1.1) 

 
z  For the relative survival estimation, the survival time is split into 1-year wide intervals. Within these 1-year intervals, the expected survival is obtained from the national 

lifetables which are stratified on gender, age, region and calendar year. For example, consider a male patient diagnosed at age sixty in 2008 who survived at least 
three years. In the 2-3 year interval, this patient was 62 in 2010, the corresponding empirical probability in the general male population to die at this age in 2010 is 
1.28%. 
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Title The 1, 2 and 5-year observed and relative survival after a diagnosis of epithelial ovarian cancer 

Risk adjustment Age at diagnosis, anatomic site, WHO performance score, diabetes, cardiovascular comorbidity, respiratory comorbidity, inpatient bed days during 
year prior to incidence date, tumour stage, histological type, multiple tumours (2004-2018) and tumour behaviour  

Limitations There are residual confounding factors (e.g. SES background) for which no adjustments can be made due to a lack of relevant information. 

Subgroup analyses  - Histological entity (high grade serous vs. other epithelial ovarian cancer) 
- Tumour stage  
- Borderline vs. invasive epithelial ovarian cancer 
- Age at diagnosis 
- WHO performance status 
- Comorbidities 
- Previous inpatient bed days 
- Treatment modality 
- Incidence year 
- Single vs. multiple tumours (i.e., other tumour than ovarian diagnosed during 2004-2018) 

Sensitivity analyses Median survival time 

Benchmarking Analyses per main treatment centre  

International 
indicator 

See Table 120 

 
Results 
Table 119 – 1-, 2-, and 5-year unadjusted observed and relative survival, median survival for patients diagnosed with epithelial ovarian cancer, by 
patient, tumour characteristics and treatment modality  

  Observed survival (%, 95% CI) Relative survival (%, 95% CI) Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

Overall 5 119 82.3  
(81.2, 83.3) 

72.2  
(71.0, 73.4) 

51.9  
(50.5, 53.4) 

83.8 
 (82.7, 84.9) 

75.0  
(73.6, 76.2) 

56.9  
(55.3, 58.5) 

5.4 

Anatomic site         

    Ovary 4 619 81.6  
(80.5, 82.7) 

72.1  
(70.8, 73.4) 

52.8  
(51.3, 54.3) 

83.2  
(82.0, 84.3) 

74.8  
(73.4, 76.1) 

57.8  
(56.1, 59.4) 

5.6 
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  Observed survival (%, 95% CI) Relative survival (%, 95% CI) Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

    Fallopian tube 358 93.0  
(89.8, 95.2) 

81.3  
(76.8, 85.0) 

50.2  
(44.4, 55.8) 

94.7  
(91.5, 96.9) 

84.3  
(79.7, 88.1) 

55.9  
(49.5, 62.0) 

5.1 

    Primary peritoneum 142 76.1  
(68.2, 82.3) 

53.5  
(45.0, 61.3) 

27.9  
(20.7, 35.6) 

77.3  
(69.0, 83.8) 

56.2  
(47.3, 64.3) 

30.5  
(22.4, 39.1) 

2.2 

Age at diagnosis (years)         

    <50  
795 97.2  

(95.8, 98.2) 
93.9  

(92.0, 95.4) 
85.0  

(82.2, 87.5) 
97.3  

(95.9, 98.3) 
94.1  

(92.2, 95.6) 
85.5  

(82.7, 88.0) 
>7.9 

    50-59  
938 94.1  

(92.4, 95.5) 
87.5  

(85.2, 89.5) 
70.6  

(67.4, 73.6) 
94.5  

(92.8, 95.8) 
88.2  

(85.9, 90.2) 
72.0  

(68.8, 75.1) 
>7.9 

    60-69  
1 279 90.5  

(88.8, 92.0) 
80.0 

(77.6, 82.1) 
54.1  

(51.1, 56.9) 
91.3  

(89.5, 92.8) 
81.4  

(79.0, 83.5) 
56.8  

(53.7, 59.8) 
5.6 

    70-79  
1 241 78.3  

(75.9, 80.5) 
64.4  

(61.6, 67.0) 
38.5  

(35.6, 41.4) 
79.7  

(77.2, 82.0) 
67.2  

(64.3, 69.9) 
44.3  

(41.0, 47.6) 
3.4 

    80 + 
866 49.1  

(45.7, 52.4) 
35.7 

(32.5, 38.9) 
17.3  

(14.7, 20.1) 
50.0  

(46.3, 53.6) 
39.4  

(35.7, 43.1) 
26.5  

(22.4, 30.9) 
0.9 

WHO performance status         

    0 – Asymptomatic 1 202 93.6  
(92.1, 94.8) 

87.3  
(85.3, 89.1) 

69.6  
(66.7, 72.3) 

94.8  
(93.2, 96.1) 

89.6  
(87.5, 91.4) 

74.4  
(71.3, 77.3) 

>7.9 

    1 – Symptomatic but 
completely ambulatory 

2 719 85.2  
(83.8, 86.5) 

73.3  
(71.5, 74.9) 

50.2  
(48.2, 52.1) 

87.0  
(85.6, 88.4) 

76.3  
(74.5, 78.0) 

55.4  
(53.1, 57.5) 

5.0 

    2 – Symptomatic, <50% in bed 
during the day 

397 50.6  
(45.6, 55.4) 

39.3  
(34.5, 44.1) 

20.5  
(16.5, 24.8) 

49.8  
(44.5, 54.8) 

39.8  
(34.7, 44.9) 

23.0  
(18.5, 27.9) 

1.0 

    3 – Symptomatic, >50% in bed, 
but not bedbound 

119 31.9  
(23.8, 40.4) 

19.3  
(12.8, 26.9) 

9.2 (4.6, 15.6) 24.7  
(17.3, 32.9) 

15.7  
(10.0, 22.7) 

8.3 (4.1, 14.6) 0.3 

    4 – Bedbound 34 14.7  
(5.4, 28.5) 

11.8  
(3.7, 24.9) 

4.4 (0.4, 16.9) 6.5 (1.9, 15.3) 5.2 (1.3, 13.3) 1.9 (0.2, 8.5) 0.1 
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  Observed survival (%, 95% CI) Relative survival (%, 95% CI) Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

    Missing 648 81.0  
(77.8, 83.8) 

73.0  
(69.4, 76.2) 

56.8  
(52.7, 60.7) 

82.2  
(78.8, 85.3) 

75.4  
(71.6, 78.9) 

62.0  
(57.4, 66.3) 

>7.9 

Cardiovascular comorbidity         

    Absent 2 709 90.2  
(89.1, 91.3) 

81.7  
(80.2, 83.1) 

62.8  
(60.8, 64.7) 

91.3  
(90.1, 92.4) 

83.6  
(82.1, 85.1) 

66.3  
(64.2, 68.3) 

>7.9 

    Present 2 410 73.3  
(71.5, 75.0) 

61.6  
(59.6, 63.5) 

39.7 
(37.6, 41.8) 

75.0  
(73.0, 76.8) 

64.7  
(62.6, 66.8) 

45.8  
(43.4, 48.2) 

3.3 

Diabetes         

    Absent 4 530 83.7  
(82.6, 84.8) 

74.1  
(72.8, 75.4) 

53.7  
(52.2, 55.3) 

85.4  
(84.2, 86.4) 

76.8 
(75.5, 78.1) 

58.7  
(57.0, 60.4) 

5.9 

    Present 589 70.8  
(66.9, 74.3) 

57.8  
(53.7, 61.7) 

37.7 
(33.5, 41.9) 

71.7  
(67.6, 75.5) 

60.1  
(55.7, 64.3) 

42.4  
(37.6, 47.3) 

3.0 

Respiratory comorbidity .        

    Absent 4 718 82.7  
(81.6, 83.7) 

73.1 
(71.8, 74.4) 

52.8  
(51.3, 54.3) 

84.3  
(83.1, 85.4) 

75.8  
(74.5, 77.1) 

57.8  
(56.1, 59.4) 

5.6 

    Present 401 77.3  
(72.9, 81.1) 

61.8  
(56.9, 66.4) 

41.8  
(36.7, 46.8) 

78.8  
(74.1, 82.8) 

64.4  
(59.2, 69.2) 

46.7  
(41.0, 52.3) 

3.4 

Previous inpatient bed days 
during  

       
 

 

    0-5 days 4 233 86.0  
(84.9, 87.0) 

76.0  
(74.7, 77.3) 

55.7  
(54.1, 57.2) 

87.6 
(86.5, 88.6) 

78.7  
(77.3, 80.0) 

60.7  
(58.9, 62.4) 

6.7 

    >5 days 886 64.4  
(61.1, 67.5) 

54.2  
(50.8, 57.4) 

34.0 
 (30.8, 37.4) 

65.1  
(61.6, 68.4) 

56.2  
(52.6, 59.7) 

38.3  
(34.5, 42.1) 

2.4 

Tumour stage         

    I 1 448 97.0  
(95.9, 97.7) 

95.0  
(93.8, 96.0) 

88.5  
(86.6, 90.1) 

98.3  
(97.3, 99.1) 

97.8  
(96.5, 98.8) 

95.5 
 (93.5, 97.3) 

>7.9 
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  Observed survival (%, 95% CI) Relative survival (%, 95% CI) Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

    II(NOS)/IIA 113 90.3  
(83.1, 94.5) 

84.1  
(75.9, 89.7) 

73.0  
(62.9, 80.7) 

92.5  
(85.1, 96.9) 

87.9  
(79.2, 93.8) 

82.4  
(71.2, 91.1) 

>7.8 

    IIB/IIC 149 89.9  
(83.9, 93.8) 

79.9  
(72.5, 85.5) 

60.2  
(51.2, 68.0) 

91.7  
(85.5, 95.7) 

83.0 
(75.3, 88.8) 

66.5  
(56.6, 75.2) 

6.9 

    III 1 561 82.4  
(80.5, 84.2) 

68.5  
(66.1, 70.7) 

38.6  
(36.0, 41.2) 

84.2  
(82.2, 86.1) 

71.3  
(68.8, 73.6) 

42.4  
(39.5, 45.2) 

3.6 

    IV 1 124 67.9  
(65.0, 70.5) 

50.7  
(47.8, 53.6) 

19.1  
(16.6, 21.7) 

68.5  
(65.6, 71.3) 

52.4  
(49.3, 55.4) 

21.4  
(18.7, 24.2) 

2.0 

    Unknown 724 72.0  
(68.5, 75.1) 

64.8  
(61.2, 68.1) 

53.6  
(49.8, 57.2) 

72.9  
(69.3, 76.3) 

67.1  
(63.2, 70.7) 

58.9  
(54.7, 63.1) 

6.7 

Histological type         

    High grade serous 2 330 82.5  
(80.9, 84.0) 

67.7  
(65.8, 69.6) 

36.6  
(34.5, 38.7) 

84.2  
(82.6, 85.8) 

70.5  
(68.5, 72.5) 

40.4  
(38.1, 42.8) 

3.3 

    Other 2 789 82.0  
(80.5, 83.4) 

76.0  
(74.4, 77.6) 

64.5  
(62.7, 66.4) 

83.5  
(81.9, 84.9) 

78.6  
(76.9, 80.3) 

70.4  
(68.3, 72.4) 

>7.9 

Treatment modality         

    Main surgery only 1 552 91.5  
(90.0, 92.8) 

89.8  
(88.2, 91.2) 

83.2  
(81.2, 85.1) 

93.1  
(91.5, 94.4) 

92.8  
(91.1, 94.3) 

90.6  
(88.4, 92.7) 

>7.9 

    Systemic Tx < Main surgery 139 76.3  
(68.3, 82.5) 

66.2  
(57.7, 73.4) 

29.9  
(21.7, 38.4) 

78.5  
(70.5, 84.7) 

69.7  
(60.8, 77.2) 

34.3  
(25.1, 43.9) 

3.2 

    Systemic Tx < Main surgery < 
Systemic Tx 

1 234 93.4  
(91.8, 94.6) 

75.4  
(72.9, 77.7) 

35.8 
(32.9, 38.7) 

94.9  
(93.4, 96.1) 

78.0  
(75.4, 80.4) 

39.2  
(36.0, 42.3) 

3.6 

    Main surgery < Systemic Tx 
1 283 92.7  

(91.2, 94.0) 
83.7  

(81.5, 85.6) 
64.1  

(61.3, 66.8) 
94.0  

(92.4, 95.3) 
86.1  

(83.9, 88.0) 
69.2  

(66.1, 72.1) 
>7.9 

    Only chemotherapy 528 54.4  
(50.0, 58.5) 

32.2  
(28.2, 36.2) 

6.3 (4.1, 9.0) 55.8  
(51.3, 60.1) 

34.0  
(29.8, 38.2) 

7.5 (5.0, 10.6) 1.1 
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  Observed survival (%, 95% CI) Relative survival (%, 95% CI) Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  
    No oncological treatment 383 14.4  

(11.1, 18.2) 
9.9 (7.2, 13.2) 6.7 (4.3, 9.8) 6.7 (4.9, 8.9) 4.9 (3.4, 6.9) 4.0 (2.5, 6.2) 0.1 

Multiple tumours (2004-2018)         

    Single tumour 4 557 82.0  
(80.9, 83.1) 

72.2  
(70.9, 73.5) 

51.9  
(50.4, 53.4) 

83.6  
(82.4, 84.7) 

74.9  
(73.5, 76.3) 

56.8  
(55.1, 58.5) 

5.4 

    Multiple tumours 562 84.1  
(80.8, 86.9) 

72.2  
(68.3, 75.7) 

52.1  
(47.7, 56.3) 

86.1  
(82.7, 88.9) 

75.2  
(71.1, 78.8) 

57.6  
(52.7, 62.3) 

5.4 

Behaviour         

    Borderline 1 097 97.7  
(96.6, 98.5) 

96.8  
(95.6, 97.7) 

91.7  
(89.8, 93.3) 

98.8  
(97.7, 99.6) 

99.0  
(97.8, 100.0) 

97.7  
(95.6, 99.4) 

>7.9 

    Invasive 4 022 78.0  
(76.7, 79.3) 

65.5  
(64.0, 67.0) 

41.1  
(39.4, 42.7) 

79.6  
(78.2, 80.9) 

68.2  
(66.6, 69.7) 

45.4  
(43.6, 47.2) 

3.6 

Note: If the observed survival probability remains above 50% within the follow-up period (until 1 December 2021), the median survival cannot be determined; this is 
indicated by ‘>7.9’ (i.e., median survival is larger than the maximum follow-up time of 7.9 years) 
Source: BCR-IMA 
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Figure 49 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by anatomic site 

 

Figure 50 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by age at diagnosis 

 

Figure 51 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by WHO performance status 

 

Figure 52 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by presence of cardiovascular comorbidity 
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Figure 53 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by presence of diabetes 

 

Figure 54 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by presence of respiratory comorbidity 

 

Figure 55 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by number of inpatient bed days in year prior to 
incidence 

 

Figure 56 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by tumour stage at diagnosis 
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Figure 57 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by histological type 

 

Figure 58 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by treatment scheme 

 

Figure 59 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by presence of multiple tumours (2004-2018) 

 

Figure 60 – Observed survival for patients diagnosed with epithelial 
ovarian cancer, by tumour behaviour 
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International comparison 
Table 120 – The 1, 2 and 5-year observed and relative survival – International results 

Author Period 
covered 

Country Results 

National Cancer Institute 
2017145 

2010-2016 USA Methods. Based on data from SEER 18 2010–2016 (21,750 estimated new cases of ovarian cancer in 
2020). 
Results. 5-year relative survival was 49%. Cancer stage at diagnosis had a strong influence on survival. 

Cancer Research UK146 2013-2017 England Methods. Dataset: One-year and five-year net survival for adults (15-99) in England diagnosed with one of 
29 common cancers, by age and sex (Office for National Statistics) - Ovarian Cancer (C56 and C57.0-
C57.7). Age-standardised net survival = relative survival 
Results. 1 year relative survival was 71.7% of females with ovarian cancer. 5 year relative survival was 
42.6%. One-year net survival for ovarian cancer was highest for patients diagnosed at Stage 1, and lowest 
for those diagnosed at Stage 4, as 2013-2017 data for England show. 98% of patients diagnosed at Stage 
1 survived their disease for at least one year, compared to 54% of patients diagnosed at Stage 4. 

German Centre for Cancer 
Registry Data147 

 

2015-2016 Germany Methods: A pooling of the population-based cancer registries in each German federal state. Calculation of 
5-year survival for the period 2015 to 2016 includes data from all persons diagnosed between 2010 and 
2016 and who had not died before the beginning of 2015 
Results: The 5-year overall relative survival rate is 43 %, it improves if the disease is recognised early: 
relative survival rates are 89 % for stage I and 77 % for stage II, 41% for stage III and 17% for stage IV 
The 10 year overall relative survival rate is 35% (lowest value in German federal states was 30%, and highest 
was 43%) 

Gatta et al. 2019260 2007-2008 Europe Methods. This paper analyses the major epidemiological indicators of frequency (incidence and prevalence) 
and outcome (5-year survival) of all rare cancers. Source of the results is the RARECAREnet search tool, a 
database publicly available. The four rare ovarian cancers addressed were rare adenocarcinomas and 
non-epithelial tumours. 
Results. 5-year Relative Survival rates (95%) decreased from: 

- 88 (84-93) for 15-24 years old, to 68 (67-69) for 25-64 years old, and to 46 (44-48) for 65+ years 
old for mucinous adenocarcinoma of ovary 

- 74 (49-100) for 15-24, to 58 (56-60) for 25-64, and to 51 (48-54) for 65+ for clear cell 
adenocarcinoma of ovary 

- 67 (30-100) for 15-24, to 27 (24-31) for 25-64, and to 17 (15-20) for 65+ for mullerian mixed tumour 
of ovary 

- 92 (89-94) for 15-24, to 84 (82-85) for 25-64, and to 63 (59-68) for 65+ for non-epithelial tumours 
of ovary 
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Author Period 
covered 

Country Results 

Dramatic geographical variations were assessed for non-epithelial ovarian cancers. 

Matz et al. 2017261 1995-2009 Worldwide Methods. The CONCORD programme is the largest population-based study of global trends in cancer 
survival, including data from 60 countries for 695,932 women (aged 15–99 years) diagnosed with ovarian 
cancer during 1995–2009. Additionally, data from 67 cancer registries were analysed, including 233,659 
women diagnosed from 2001 to 2009, for whom information on stage at diagnosis was available. 
Results. Net survival for women diagnosed with type I epithelial tumours five years after diagnosis was 
fairly high, generally 50–60%. Net survival from type II epithelial tumours five years after diagnosis was 
much lower (around 20–45%). Survival from germ cell tumours was higher than that of type II epithelial 
tumours, but also varied widely between countries (from 76% in Australia to 42% in China). Net survival for 
sex-cord stromal tumours was higher than for the five other groups (over 90% in Korea and Portugal). 
Survival from localised tumours was much higher than for advanced disease (80% vs. 30%). 

Timmermans et al. 2018123 1989-2014 Netherlands Methods. All patients with epithelial ovarian cancer, including peritoneal and fallopian tube carcinoma, 
diagnosed in the Netherlands between 1989 and 2014 were selected from the Netherlands Cancer Registry. 
A total of 32,540 patients were included. 
Results. Five-year overall survival rates improved over time in both early stage (74% in 1989-1993 vs. 79% 
in 2009-2014) and advanced stage (16% vs. 24%) as well as in all patients combined (31% vs. 34%). Ten-
year survival rates, however, slightly improved in early stage (62% vs. 67%) and advanced stage (10% vs. 
13%) but remained essentially unchanged at 24% for all patients combined. 

Seagle et al. 2017262 1998-2011 USA Methods. The 1998-2011 National Cancer Database was queried to identify women with stage III or IV 
ovarian cancer treated with multiagent chemotherapy and stage-appropriate surgery. Overall, 44,907 
women (85.9%) underwent primary debulking surgery (PDS), and 7348 women (14.1%) received 
neoadjuvant chemotherapy (NAC). 
Results: Median OS was 41.1 (40.5-41.7) months among women who underwent PDS compared with 30.3 
(29.3-31.1) months among women who received NAC. When splitting according to stage, PDS was 
associated with increased OS among women with stage III but not stage IV ovarian cancer. 

Sant et al. 2015263 1999-2007 Europe Methods. The authors analysed cases archived in over 80 population-based cancer registries in 29 countries 
grouped into five European regions. 157,394 ovarian cancers were included (2000-2007 period). 
Results. In 2000–2007, 1 and 5-year OS rates were 69% and 35%, respectively, and 1 and 5-year RS rates 
were 70% and 38% (range 31% for Ireland/UK to 41% for Northern Europe), respectively, for women with 
ovarian cancer. Survival markedly decreased with advancing age (1-y RS: 91% 15-44, 89% 54-54, 83% 55-
64, 72% 65-74, 46% 759+ ; 5-y RS: 71% 15–44, 56% 45-54, 45% 55-64, 34% 65-74, 20% +75). Similar 
trends are observed regarding observed survival rates. Regarding morphological groups, patients with 
undifferentiated (22%) and not otherwise specified (22%) did worse, followed by sarcoma (30%) and 
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Author Period 
covered 

Country Results 

squamous (31%). Stromal cell cancer (77%), which typically affects younger women, had the best RS of all 
ovarian morphologies, followed by endometrioid (56%) and mucinous (54%). 

Sperling et al. 201334 2005-2011 Denmark Methods. The Danish Gynecological Cancer Database (DGCD) is a national clinical database including 
information on comorbidity (Charlson Comorbidity Index, CCI) and a large number of tumour-related and 
patient-related factors. 3129 women diagnosed with ovarian cancer were included. 
Results. 1- 3- and 5-year overall survival rates were 79%, 54% and 41%. Comorbidity was an independent 
prognostic factor when adjusting for other known prognostic factors (5-year survival from 44% for CCI=0 to 
30% for CCI≥3). Age, stage, residual tumour, histology and performance status prove to be independent 
prognostic factors as well. 

Jørgensen et al. 2012264 2005-2006 Denmark Methods. A retrospective cohort study of all women registered in a nation-wide database with ovarian or 
peritoneal cancer in 2005–2006. 961 patients were included. 
Results. For all patients <70 years, overall 5-year overall survival was 45%, for patients ≥70 years it was 
23%. In patients receiving standard combination chemotherapy (carboplatin and a taxane), the 
corresponding numbers were 44% and 31%. In patients treated with carboplatin 5-year OS was 13% in 
younger patients (2 patients still alive) and 22% in elderly patients (14 still alive). There was no difference in 
OS or PFS be-tween younger and older patients in this group. 
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Appendix 6.5. Association between hospital volume and outcomes  
Appendix 6.5.1. Hospital main treatment volume and survival (VO01) 
Documentation sheet 

Title Association between hospital main treatment volume and outcome in patients with invasive epithelial ovarian cancer 

Rationale In previous KCE reports the relation between volume and outcomes was evaluated for several cancer types.2-4, 6, 7 Some of these insights were 
used to write a report on the organisation of care of adults with rare or complex cancers.20 For ovarian cancer in particular, it was recommended 
that these patients should only be treated in Reference Centres, with a sufficient number of patients treated per year to maintain a high level of 
expertise.  
The aim of this analysis is to evaluate the association between hospital main treatment volume and 5-year observed survival in all patients with 
invasive ovarian cancer, adjusted for a range of patient and tumour characteristics. 

Type of QI structural 

Calculation QI: Association between hospital main treatment volume and outcome in patients with invasive epithelial ovarian cancer  
 
5-year Observed survival 

- Log-rank tests were used to compare the observed survival curves of women with invasive epithelial ovarian cancer between main 
treatment volume subgroups. 

- The association between main treatment volume and observed survival since diagnosis was assessed with Cox proportional hazard 
models. The analyses were adjusted for potential confounders by adding them as covariates in the models (see risk adjustment). When 
there was a statistically significant interaction with volume in the model, stratified analysis were performed and Hazard Ratio (HR) for 
volume were presented in the categories of the covariable (e.g. stage). 

Exclusion: 
- Patients with a borderline ovarian tumour 
- Patients who did not receive surgery from 1 month before to 9 months after incidence 

Target No target 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 Crossroads Bank of Social Security (Kruispuntbank van de Sociale Zekerheid (KSZ) - Banque Carrefour de la Sécurité Sociale (BCSS)) 

for mortality data (vital status of patients diagnosed with cancer): follow-up until 1 December 2021 
 IMA data: 2013 – 2020 Q2 

Technical 
definitions 

BCR data:  
 Selection of patients with diagnosis of invasive epithelial ovarian cancer: RARECAREnet-definition based on topography, histology and 

invasive behaviour (Table 11 in Appendix 1) 
 Manual search of the pathology reports 
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Title Association between hospital main treatment volume and outcome in patients with invasive epithelial ovarian cancer 

IMA data: billing codes for treatments (Table 32-Table 37 in Appendix 3.2-Appendix 1.1) 
For the purpose of this analysis, no treatment was also considered as a valid treatment decision. Patients without an oncological treatment (7.5%) 
were allocated to a hospital based on the centre as reported by the oncological care program. If there was no centre known for a patient, the patient 
was excluded from the analyses (0.8%). 

Risk adjustment - Histological entity (high grade serous versus other) 
- Cancer stage 
- Age at diagnosis 
- WHO performance status 
- Comorbidities 
- Previous inpatient bed days 
- Single versus multiple tumours (i.e., other tumour than ovarian diagnosed from 2004 onwards) 

Limitations There are residual confounding factors (e.g. SES background) for which no adjustments can be made due to a lack of relevant information. 

Subgroup analyses   

Sensitivity analyses None 

Benchmarking Centre of main treatment 

 
Results 
Table 121 – Differences in case-mix of patients with invasive epithelial ovarian cancer, by main treatment volume over the 5-year study period 

Characteristic  Main treatment volume category over 5 years (2014-2018)  
1-14 patients 

N (%) 
15-28 patients 

N (%) 
29-49 patients 

N (%) 
≥50 patients 

N (%) 
Total 
N (%) 

N of hospitals 26 25 24 25 100 

N of patients    223 (100.0)    536 (100.0)    878 (100.0)  2 351 (100.0)  3 988 (100.0) 

Anatomic site      

    Ovary    201 (90.1)    492 (91.8)    787 (89.6)  2 011 (85.5)  3 491 (87.5) 

    Fallopian tube      12 (5.4)     24 (4.5)     62 (7.1)    257 (10.9)    355 (8.9) 
    Primary peritoneum     10 (4.5)     20 (3.7)     29 (3.3)     83 (3.5)    142 (3.6) 

Age at diagnosis (years)      
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Characteristic  Main treatment volume category over 5 years (2014-2018)  
1-14 patients 

N (%) 
15-28 patients 

N (%) 
29-49 patients 

N (%) 
≥50 patients 

N (%) 
Total 
N (%) 

    <50       8 (3.6)     35 (6.5)     88 (10.0)    260 (11.1)    391 (9.8) 

    50-59      26 (11.7)     70 (13.1)    144 (16.4)    443 (18.8)    683 (17.1) 

    60-69      48 (21.5)    151 (28.2)    207 (23.6)    637 (27.1)  1 043 (26.2) 

    70-79      63 (28.3)    155 (28.9)    234 (26.7)    644 (27.4)  1 096 (27.5) 

    80 +     78 (35.0)    125 (23.3)    205 (23.3)    367 (15.6)    775 (19.4) 
WHO performance 
status 

     

    0 – Asymptomatic     24 (10.8)     77 (14.4)    152 (17.3)    561 (23.9)    814 (20.4) 
    1 – Symptomatic but 
completely ambulatory 

   110 (49.3)    282 (52.6)    525 (59.8)  1 333 (56.7)  2 250 (56.4) 

    2 – Symptomatic, <50% 
in bed during the day 

    35 (15.7)     78 (14.6)     94 (10.7)    173 (7.4)    380 (9.5) 

    3 – Symptomatic, >50% 
in bed, but not bedbound 

    13 (5.8)     20 (3.7)     32 (3.6)     50 (2.1)    115 (2.9) 

    4 – Bedbound      7 (3.1)      9 (1.7)      7 (0.8)      8 (0.3)     31 (0.8) 

    Missing     34 (15.2)     70 (13.1)     68 (7.7)    226 (9.6)    398 (10.0) 

Diabetes      

    Absent    192 (86.1)    458 (85.4)    755 (86.0)  2 095 (89.1)  3 500 (87.8) 

    Present     31 (13.9)     78 (14.6)    123 (14.0)    256 (10.9)    488 (12.2) 
Cardiovascular 
comorbidity 

     

    Absent     74 (33.2)    223 (41.6)    437 (49.8)  1 251 (53.2)  1 985 (49.8) 

    Present    149 (66.8)    313 (58.4)    441 (50.2)  1 100 (46.8)  2 003 (50.2) 
Respiratory comorbidity      
    Absent    202 (90.6)    488 (91.0)    799 (91.0)  2 172 (92.4)  3 661 (91.8) 

    Present     21 (9.4)     48 (9.0)     79 (9.0)    179 (7.6)    327 (8.2) 
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Characteristic  Main treatment volume category over 5 years (2014-2018)  
1-14 patients 

N (%) 
15-28 patients 

N (%) 
29-49 patients 

N (%) 
≥50 patients 

N (%) 
Total 
N (%) 

Previous inpatient bed 
days  

     

    0-5 days    160 (71.7)    415 (77.4)    714 (81.3)  1 952 (83.0)  3 241 (81.3) 
    >5 days     63 (28.3)    121 (22.6)    164 (18.7)    399 (17.0)    747 (18.7) 

Tumour stage      

    I-IIA     49 (22.0)    111 (20.7)    219 (24.9)    467 (19.9)    846 (21.2) 

    IIB-IV    133 (59.6)    367 (68.5)    562 (64.0)  1 698 (72.2)  2 760 (69.2) 

    Unknown     41 (18.4)     58 (10.8)     97 (11.0)    186 (7.9)    382 (9.6) 

Histological entity      
    High grade serous    108 (48.4)    288 (53.7)    423 (48.2)  1 480 (63.0)  2 299 (57.6) 

    Other    115 (51.6)    248 (46.3)    455 (51.8)    871 (37.0)  1 689 (42.4) 

Multiple tumour      

    No    203 (91.0)    480 (89.6)    774 (88.2)  2 064 (87.8)  3 521 (88.3) 

    Yes     20 (9.0)     56 (10.4)    104 (11.8)    287 (12.2)    467 (11.7) 
Referral status*      

    No referral    194 (87.0)    449 (83.8)    692 (78.8)  1 383 (58.8)  2 718 (68.2) 

    Referral     19 (8.5)     69 (12.9)    150 (17.1)    893 (38.0)  1 131 (28.4) 

    Unknown     10 (4.5)     18 (3.4)     36 (4.1)     75 (3.2)    139 (3.5) 

Treatment modality      

    Main surgery only     38 (17.0)     76 (14.2)    145 (16.5)    255 (10.8)    514 (12.9) 
    Systemic Tx < Main 
surgery 

     6 (2.7)     20 (3.7)     34 (3.9)     77 (3.3)    137 (3.4) 

    Systemic Tx < Main 
surgery < Systemic Tx 

    20 (9.0)    129 (24.1)    206 (23.5)    873 (37.1)  1 228 (30.8) 

    Main surgery < 
Systemic Tx 

    61 (27.4)    156 (29.1)    279 (31.8)    761 (32.4)  1 257 (31.5) 
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Characteristic  Main treatment volume category over 5 years (2014-2018)  
1-14 patients 

N (%) 
15-28 patients 

N (%) 
29-49 patients 

N (%) 
≥50 patients 

N (%) 
Total 
N (%) 

    Primary systemic Tx (no 
main surgery) 

    52 (23.3)     90 (16.8)    126 (14.4)    257 (10.9)    525 (13.2) 

    No oncological 
treatment 

    46 (20.6)     65 (12.1)     88 (10.0)    128 (5.4)    327 (8.2) 

* Referral is when the centre of main treatment is not equal to the centre of first diagnosis. If one or both of the centres were missing, then it is set at unknown. 
Note: The volume categories have been defined based on the quartiles of the 100 centre main treatment volume values (Q1=14, Q2=28 and Q3=49). 
Source: BCR – IMA 

Table 122 – 1-, 2-, and 5-year unadjusted observed and relative survival, median survival for patients diagnosed with invasive epithelial ovarian 
cancer for whom a centre of main treatment could be identified, by patient, tumour, treatment and hospital characteristics  

  Observed survival  
% (95% CI) 

Relative survival  
% (95% CI) 

Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

Overall 3988 78.7 (77.4, 
79.9) 

66.1 (64.6, 
67.5) 

41.4 (39.8, 
43.0) 

80.3 (78.9, 
81.6) 

68.8 (67.2, 
70.3) 

45.8 (44.0, 
47.7) 

3.6 

Anatomic site         

    Ovary 3491 77.3 (75.9, 
78.7) 

65.0 (63.4, 
66.6) 

41.1 (39.3, 
42.8) 

78.9 (77.4, 
80.3) 

67.7 (66.0, 
69.3) 

45.4 (43.5, 
47.3) 

3.6 

    Fallopian tube 355 93.2 (90.1, 
95.4) 

81.4 (77.0, 
85.1) 

50.1 (44.2, 
55.7) 

94.9 (91.7, 
97.1) 

84.5 (79.9, 
88.3) 

55.8 (49.3, 
61.9) 

5.1 

    Primary peritoneum 142 76.1 (68.2, 
82.3) 

53.5 (45.0, 
61.3) 

27.9 (20.7, 
35.6) 

77.3 (69.0, 
83.8) 

56.2 (47.3, 
64.3) 

30.5 (22.4, 
39.1) 

2.2 

Age at diagnosis (years)         

    <50  391 94.9 (92.1, 
96.7) 

88.1 (84.5, 
91.0) 

70.2 (65.0, 
74.8) 

95.0 (92.3, 
96.8) 

88.4 (84.7, 
91.2) 

70.6 (65.4, 
75.2) 

>7.8 

    50-59  683 92.4 (90.1, 
94.1) 

83.5 (80.5, 
86.0) 

60.7 (56.6, 
64.4) 

92.8 (90.5, 
94.5) 

84.2 (81.1, 
86.8) 

61.9 (57.7, 
65.7) 

>7.9 
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  Observed survival  
% (95% CI) 

Relative survival  
% (95% CI) 

Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

    60-69  1043 89.2 (87.1, 
90.9) 

76.6 (73.9, 
79.0) 

46.7 (43.4, 
49.9) 

89.9 (87.8, 
91.6) 

78.0 (75.2, 
80.5) 

49.1 (45.6, 
52.4) 

4.5 

    70-79  1096 76.6 (74.0, 
79.0) 

61.0 (58.1, 
63.9) 

33.0 (30.0, 
36.0) 

77.9 (75.2, 
80.4) 

63.6 (60.5, 
66.6) 

37.8 (34.4, 
41.3) 

2.9 

    80 + 775 47.2 (43.7, 
50.7) 

32.8 (29.5, 
36.1) 

14.8 (12.2, 
17.6) 

48.1 (44.2, 
51.9) 

36.0 (32.2, 
39.9) 

22.3 (18.3, 
26.7) 

0.9 

WHO performance status         

    0 – Asymptomatic 814 91.0 (88.9, 
92.8) 

82.2 (79.4, 
84.6) 

57.5 (53.7, 
61.1) 

92.4 (90.2, 
94.2) 

84.6 (81.7, 
87.2) 

62.1 (58.0, 
66.0) 

6.7 

    1 – Symptomatic but 
completely ambulatory 

2250 82.9 (81.3, 
84.4) 

68.7 (66.7, 
70.6) 

41.9 (39.7, 
44.0) 

84.9 (83.2, 
86.4) 

71.8 (69.8, 
73.8) 

46.7 (44.2, 
49.1) 

3.7 

    2 – Symptomatic, <50% in bed 
during the day 

380 48.9 (43.8, 
53.9) 

37.1 (32.3, 
41.9) 

18.3 (14.4, 
22.5) 

47.9 (42.5, 
53.1) 

37.3 (32.2, 
42.4) 

20.1 (15.8, 
24.8) 

1.0 

    3 – Symptomatic, >50% in bed, 
but not bedbound 

115 30.4 (22.3, 
38.9) 

17.4 (11.1, 
24.8) 

6.7 (2.8, 13.0) 23.2 (15.9, 
31.3) 

14.0 (8.7, 
20.7) 

6.0 (2.5, 12.0) 0.3 

    4 – Bedbound 31 9.7 (2.5, 22.9) 6.5 (1.1, 18.6) 0.0 3.6 (0.8, 10.2) 2.3 (0.3, 8.3) 0.0 0.1 

    Missing 398 77.1 (72.7, 
81.0) 

64.8 (59.9, 
69.3) 

41.8 (36.6, 
47.0) 

78.4 (73.6, 
82.5) 

67.2 (61.9, 
72.0) 

46.5 (40.6, 
52.2) 

3.6 

Cardiovascular comorbidity         
    Absent 1985 87.2 (85.7, 

88.6) 
75.9 (73.9, 

77.7) 
50.7 (48.3, 

53.0) 
88.5 (86.9, 

89.9) 
78.0 (76.0, 

79.9) 
54.1 (51.6, 

56.6) 
5.2 

    Present 2003 70.2 (68.1, 
72.1) 

56.4 (54.2, 
58.5) 

32.2 (30.0, 
34.4) 

71.7 (69.6, 
73.8) 

59.3 (56.9, 
61.6) 

37.2 (34.7, 
39.8) 

2.6 

Diabetes         

    Absent 3500 80.2 (78.9, 
81.5) 

68.0 (66.5, 
69.5) 

43.0 (41.2, 
44.7) 

81.9 (80.5, 
83.3) 

70.8 (69.2, 
72.4) 

47.4 (45.5, 
49.4) 

3.8 

    Present 488 67.4 (63.0, 
71.3) 

52.2 (47.6, 
56.5) 

30.0 (25.6, 
34.5) 

68.1 (63.4, 
72.3) 

54.2 (49.3, 
58.8) 

34.0 (29.0, 
39.1) 

2.2 
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  Observed survival  
% (95% CI) 

Relative survival  
% (95% CI) 

Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  
Respiratory comorbidity .        

    Absent 3661 79.0 (77.6, 
80.2) 

66.9 (65.3, 
68.4) 

42.0 (40.3, 
43.7) 

80.6 (79.2, 
81.9) 

69.6 (68.0, 
71.2) 

46.4 (44.5, 
48.3) 

3.7 

    Present 327 75.5 (70.5, 
79.8) 

57.2 (51.6, 
62.3) 

34.9 (29.5, 
40.3) 

77.0 (71.6, 
81.5) 

59.7 (53.8, 
65.2) 

39.2 (33.2, 
45.4) 

2.5 

Previous inpatient bed days 
during  

        

    0-5 days 3241 82.7 (81.4, 
84.0) 

70.0 (68.3, 
71.5) 

44.5 (42.6, 
46.3) 

84.4 (83.0, 
85.7) 

72.8 (71.1, 
74.4) 

49.1 (47.1, 
51.1) 

4.1 

    >5 days 747 61.1 (57.5, 
64.5) 

49.3 (45.6, 
52.8) 

28.0 (24.6, 
31.4) 

61.6 (57.8, 
65.2) 

50.9 (47.0, 
54.7) 

31.2 (27.4, 
35.2) 

1.9 

Tumour stage         

    I 749 95.9 (94.2, 
97.1) 

92.8 (90.7, 
94.4) 

84.9 (82.0, 
87.3) 

97.5 (95.8, 
98.8) 

96.0 (93.9, 
97.7) 

92.9 (89.7, 
95.6) 

>7.9 

    II(NOS)/IIA 97 88.7 (80.5, 
93.6) 

81.4 (72.2, 
87.9) 

68.5 (57.3, 
77.4) 

91.1 (82.6, 
96.3) 

85.6 (75.7, 
92.5) 

78.8 (66.1, 
88.9) 

>7.8 

    IIB/IIC 137 89.1 (82.5, 
93.2) 

78.1 (70.2, 
84.1) 

56.7 (47.3, 
65.0) 

90.8 (84.1, 
95.1) 

81.2 (73.0, 
87.5) 

62.5 (52.1, 
71.8) 

6.8 

    III 1510 82.2 (80.2, 
84.1) 

67.9 (65.4, 
70.1) 

37.1 (34.5, 
39.7) 

84.1 (82.0, 
86.0) 

70.7 (68.2, 
73.1) 

40.8 (37.9, 
43.7) 

3.4 

    IV 1113 68.3 (65.5, 
71.0) 

51.1 (48.2, 
54.0) 

19.2 (16.7, 
21.8) 

69.1 (66.1, 
71.9) 

52.9 (49.7, 
55.9) 

21.6 (18.9, 
24.5) 

2.1 

    Unknown 382 54.7 (49.6, 
59.5) 

42.1 (37.2, 
47.0) 

26.3 (21.9, 
30.9) 

54.5 (49.0, 
59.6) 

43.4 (38.1, 
48.7) 

29.5 (24.4, 
34.8) 

1.4 

Histological type         

    High grade serous 2299 82.8 (81.2, 
84.3) 

67.8 (65.8, 
69.7) 

36.3 (34.2, 
38.5) 

84.5 (82.9, 
86.1) 

70.6 (68.6, 
72.6) 

40.2 (37.8, 
42.5) 

3.3 
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  Observed survival  
% (95% CI) 

Relative survival  
% (95% CI) 

Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

    Other 1689 73.1 (70.9, 
75.2) 

63.8 (61.4, 
66.0) 

48.1 (45.6, 
50.6) 

74.3 (72.0, 
76.5) 

66.2 (63.7, 
68.6) 

53.2 (50.4, 
56.0) 

4.4 

Treatment modality         

    Main surgery only 514 78.2 (74.3, 
81.5) 

73.5 (69.4, 
77.1) 

63.1 (58.6, 
67.3) 

80.0 (75.9, 
83.5) 

77.2 (72.8, 
81.1) 

72.5 (67.3, 
77.4) 

>7.9 

    Systemic Tx < Main surgery 137 75.9 (67.8, 
82.2) 

65.7 (57.1, 
73.0) 

29.1 (21.1, 
37.6) 

78.2 (70.0, 
84.5) 

69.2 (60.3, 
76.8) 

33.4 (24.3, 
43.1) 

3.1 

    Systemic Tx < Main surgery < 
Systemic Tx 

1228 93.4 (91.9, 
94.7) 

75.5 (73.0, 
77.8) 

35.8 (32.9, 
38.8) 

94.9 (93.4, 
96.2) 

78.1 (75.6, 
80.5) 

39.2 (36.0, 
42.4) 

3.6 

    Main surgery < Systemic Tx 1257 92.8 (91.3, 
94.1) 

83.8 (81.7, 
85.8) 

64.1 (61.2, 
66.9) 

94.1 (92.5, 
95.4) 

86.2 (84.0, 
88.2) 

69.2 (66.1, 
72.2) 

>7.9 

    Only chemotherapy 525 54.3 (49.9, 
58.4) 

32.2 (28.2, 
36.2) 

6.3 (4.1, 9.0) 55.7 (51.2, 
60.0) 

34.0 (29.8, 
38.3) 

7.5 (5.0, 10.6) 1.1 

    No oncological treatment 327 9.9 (6.9, 13.4) 5.5 (3.4, 8.4) 2.7 (1.2, 5.1) 4.3 (2.9, 6.1) 2.6 (1.5, 4.1) 1.7 (0.7, 3.3) 0.1 
Multiple tumours (2004-2018)         

    Single tumour 3521 78.2 (76.7, 
79.5) 

65.8 (64.2, 
67.3) 

40.8 (39.0, 
42.5) 

79.7 (78.2, 
81.1) 

68.5 (66.8, 
70.1) 

45.1 (43.2, 
47.0) 

3.6 

    Multiple tumours 467 82.6 (78.9, 
85.8) 

68.5 (64.0, 
72.5) 

46.3 (41.4, 
51.0) 

84.7 (80.8, 
87.9) 

71.5 (66.8, 
75.7) 

51.5 (46.1, 
56.8) 

4.4 

Referral status*         

    No referral 2718 74.2 (72.5, 
75.8) 

61.4 (59.5, 
63.2) 

38.3 (36.4, 
40.2) 

75.7 (73.9, 
77.3) 

64.0 (62.1, 
66.0) 

42.9 (40.7, 
45.1) 

3.2 

    Referral 1131 87.8 (85.7, 
89.6) 

75.0 (72.3, 
77.4) 

45.3 (42.2, 
48.5) 

89.3 (87.2, 
91.1) 

77.5 (74.7, 
80.0) 

48.9 (45.4, 
52.3) 

4.2 

    Unknown 139 92.1 (86.2, 
95.5) 

85.6 (78.5, 
90.4) 

68.9 (59.9, 
76.3) 

93.8 (87.8, 
97.3) 

88.5 (81.2, 
93.5) 

74.8 (65.3, 
82.7) 

>7.8 

Main treatment volume over 5 
years 
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  Observed survival  
% (95% CI) 

Relative survival  
% (95% CI) 

Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

     1-14 patients 223 60.1 (53.3, 
66.2) 

47.0,(40.3, 
53.4) 

28.8 (22.9, 
35.0) 

59.1 (51.8, 
65.8) 

47.8 (40.7, 
54.7) 

31.9 (25.2, 
39.0) 

1.7 

     15-28 patients 536 72.0 (68.0, 
75.6) 

56.1 (51.8, 
60.2) 

33.4 (29.3, 
37.7) 

73.4 (69.2, 
77.2) 

58.4 (53.8, 
62.8) 

37.4 (32.7, 
42.2) 

2.5 

     29-49 patients 878 75.5 (72.5, 
78.2) 

64.9 (61.6, 
67.9) 

41.6 (38.1, 
45.0) 

77.2 (74.0, 
80.0) 

67.9 (64.4, 
71.1) 

46.8 (42.9, 
50.6) 

3.5 

     ≥50 patients 2351 83.2 (81.6, 
84.6) 

70.6 (68.8, 
72.4) 

44.3 (42.2, 
46.5) 

84.8 (83.2, 
86.3) 

73.3 (71.4, 
75.2) 

48.6 (46.2, 
51.0) 

4.2 

* Referral is when the centre of main treatment is not equal to the centre of first diagnosis. If one or both of the centres were missing, then it is set at unknown. 
Note: If the observed survival probability remains above 50% within the follow-up period (until 1 December 2021), the median survival cannot be determined; this is 
indicated by ‘>7.9’ (i.e., median survival is larger than the maximum follow-up time of 7.9 years). 
Source: BCR – IMA 
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Figure 61 – Observed survival by hospital main treatment volume 
over 5 years in patients with invasive epithelial ovarian cancer 

 
The p-value of Log rank test is <0.0001. Source: BCR-IMA 

Figure 62 – Association between main treatment centre volume with 
observed survival at 1 year in patients with invasive epithelial ovarian 
cancer 

 
Visualisation of the adjusted main treatment centre volume association for 1 year 
observed survival on the hazard ratio (dashed black line, left axis) and probability 
scales (solid grey line, right axis). 

The hazard ratios are relative to a large volume hospital (≥45 patients/5 years or 9 
patients/year). The 95% confidence intervals are presented by dotted lines. 
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Figure 63 – Association between main treatment centre volume with 
observed survival at 2 years in patients with invasive epithelial 
ovarian cancer  

 
Visualisation of the adjusted main treatment centre volume association for 2 year 
observed survival on the hazard ratio (dashed black line, left axis) and probability 
scales (solid grey line, right axis). 

The hazard ratios are relative to a large volume hospital (≥45 patients/5 years or 9 
patients/year). The 95% confidence intervals are presented by dotted lines. 

Table 123 – Referral status of all patients diagnosed with an epithelial 
ovarian cancer, by diagnostic volume quartile  

Quartile 

Main 
treatment in 

first 
diagnostic 

centre 

Referred for main 
treatment 

Referral status 
unknown 

1-37 patients 782 (61.1%) 488 (38.2%) 9 (0.7%) 
38-54 patients 691 (60.1%) 446 (38.8%) 13 (1.1%) 
55-87 patients 925 (77.4%) 262 (21.9%) 8 (0.7%) 
88-149 
patients 1011 (83.8%) 190 (15.8%) 5 (0.4%) 
First 
diagnostic 
centre 
unknown 

 / / 289 (100%) 

 Note: Referral means that Centre of first diagnosis is different from centre of 
main treatment. If either centre is unknown, the referral status cannot be 
determined. 
Source: BCR – IMA  
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Appendix 6.5.2. Hospital surgical volume and outcomes (VO02) 
Documentation sheet 

Title Association between hospital surgical volume and outcomes in operated patients with invasive epithelial ovarian cancer 

Rationale In previous KCE reports the relation between volume and outcomes was evaluated for several cancer types.2-4, 6, 7 Some of these insights were 
used to write a report on the organisation of care of adults with rare or complex cancers.20 For ovarian cancer in particular, it was recommended 
that these patients should only be treated in Reference Centres, with a sufficient number of patients treated per year to maintain a high level of 
expertise.  
The current analyses have three aims:  
To evaluate the association between hospital surgical volume and  
1. 5-year observed survival,  
2. 30-day post-surgery mortality, 
3. 30-day post-surgery complicated recovery, 
in patients with invasive ovarian cancer who underwent surgery, adjusted for a range of patient and tumour characteristics. 

Type of QI structural 

Calculation QI: Association between hospital surgical volume and outcomes in patients with invasive epithelial ovarian cancer who received surgery 
 
5-year Observed survival 

 Log-rank tests were used to compare the observed survival curves of operated women with ovarian cancer between surgical volume 
subgroups. 

 The association between surgical volume and observed survival since diagnosis was assessed with Cox proportional hazard models. The 
analyses were adjusted for potential confounders by adding them as covariates in the models (see risk adjustment). When there was a 
statistically significant interaction with volume in the model, stratified analyses were performed and Hazard Ratio (HR) for surgical volume 
were presented in the categories of the covariable (e.g. stage). 

30-day post-surgery mortality 
 The association between surgical volume and 30-day post-surgery mortality was assessed using logistic regression models. The same 

covariates were added in the models as in the analyses of observed survival. 
Complicated recovery within 30 days of surgery 

 The association between surgical volume and 30-day post-surgery complicated recovery (no discharge, or readmission or death within 
30 days after the main surgery) was assessed using logistic regression models. The same covariates were added in the models as in the 
analyses of observed survival. 

Exclusion: 
- Patients with a borderline ovarian tumour 
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Title Association between hospital surgical volume and outcomes in operated patients with invasive epithelial ovarian cancer 

- Patients who did not receive surgery from 1 month before to 9 months after incidence 
Target No target 

Data sources  Belgian Cancer Registry (BCR): incidence years 2014 – 2018  
 Crossroads Bank of Social Security (Kruispuntbank van de Sociale Zekerheid (KSZ) - Banque Carrefour de la Sécurité Sociale (BCSS)) 

for mortality data (vital status of patients diagnosed with cancer): follow-up until 1 December 2021 
 IMA data: 2013 – 2020 Q2 

Technical 
definitions 

BCR data: Selection of patients with diagnosis of invasive epithelial ovarian cancer: RARECAREnet-definition based on topography, histology and 
invasive behaviour (Table 11 in Appendix 1) 
IMA data: billing codes for treatments (Table 32-Table 37 in Appendix 3.2-Appendix 1.1) 
Patients with a surgery but for whom no centre could be identified, are excluded from the analysis (0.8%). 
For the calculation of the hospital surgical volume during the time frame 2014-2018, only one surgery per patient (the “main” surgery) was 
considered.  

Risk adjustment - Age at diagnosis 
- WHO performance status 
- Comorbidities 
- Previous inpatient bed days 
- Histological entity (high grade serous vs. other) 
- Tumour stage 
- Single vs. multiple tumours (i.e., other tumour than ovarian diagnosed from 2004 onwards) 

Limitations There are residual confounding factors (e.g. SES background) for which no adjustments can be made due to a lack of relevant information. 

Subgroup analyses   

Benchmarking Centre of main surgery 
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Results 
Table 124 – Differences in case-mix of patients with invasive epithelial ovarian cancer who underwent surgery, by surgical volume over the 5-year 
study period 

Characteristic  Surgical volume category over 5 years (2014-2018)  
1-10 patients 

N (%) 
11-21 patients 

N (%) 
22-41 patients 

N (%) 
≥42 patients 

N (%) 
Total 
N (%) 

N of hospitals 28 22 25 23 98 

N of patients    151 (100.0)    354 (100.0)    735 (100.0)  1 883 (100.0)  3 123 (100.0) 

Anatomic site      
    Ovary    130 (86.1)    320 (90.4)    651 (88.6)  1 574 (83.6)  2 675 (85.7) 

    Fallopian tube      14 (9.3)     21 (5.9)     60 (8.2)    249 (13.2)    344 (11.0) 

    Primary peritoneum      7 (4.6)     13 (3.7)     24 (3.3)     60 (3.2)    104 (3.3) 

Age at diagnosis      

    <50      9 (6.0)     39 (11.0)     82 (11.2)    244 (13.0)    374 (12.0) 
    50-59     19 (12.6)     66 (18.6)    151 (20.5)    392 (20.8)    628 (20.1) 

    60-69     46 (30.5)    119 (33.6)    194 (26.4)    568 (30.2)    927 (29.7) 

    70-79     48 (31.8)     91 (25.7)    206 (28.0)    504 (26.8)    849 (27.2) 

    80+     29 (19.2)     39 (11.0)    102 (13.9)    175 (9.3)    345 (11.0) 

WHO performance status      

    0 – Asymptomatic     30 (19.9)     67 (18.9)    136 (18.5)    511 (27.1)    744 (23.8) 
    1 – Symptomatic but 
completely ambulatory 

    72 (47.7)    211 (59.6)    466 (63.4)  1 091 (57.9)  1 840 (58.9) 

    2 – Symptomatic, <50% in 
bed during the day 

    14 (9.3)     32 (9.0)     70 (9.5)     82 (4.4)    198 (6.3) 

    3 – Symptomatic, >50% in 
bed, but not bedbound 

     3 (2.0)      4 (1.1)     13 (1.8)     18 (1.0)     38 (1.2) 

    4 – Bedbound      2 (1.3)      1 (0.3)      0 (0.0)      2 (0.1)      5 (0.2) 

    Missing     30 (19.9)     39 (11.0)     50 (6.8)    179 (9.5)    298 (9.5) 

Diabetes      
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Characteristic  Surgical volume category over 5 years (2014-2018)  
1-10 patients 

N (%) 
11-21 patients 

N (%) 
22-41 patients 

N (%) 
≥42 patients 

N (%) 
Total 
N (%) 

    Absent    135 (89.4)    307 (86.7)    651 (88.6)  1 706 (90.6)  2 799 (89.6) 

    Present     16 (10.6)     47 (13.3)     84 (11.4)    177 (9.4)    324 (10.4) 

Cardiovascular comorbidity      
    Absent     65 (43.0)    178 (50.3)    399 (54.3)  1 070 (56.8)  1 712 (54.8) 

    Present     86 (57.0)    176 (49.7)    336 (45.7)    813 (43.2)  1 411 (45.2) 

Respiratory comorbidity      

    Absent    136 (90.1)    319 (90.1)    677 (92.1)  1 751 (93.0)  2 883 (92.3) 

    Present     15 (9.9)     35 (9.9)     58 (7.9)    132 (7.0)    240 (7.7) 

Previous inpatient bed days       
    0-5 days    118 (78.1)    290 (81.9)    618 (84.1)  1 621 (86.1)  2 647 (84.8) 

    >5 days     33 (21.9)     64 (18.1)    117 (15.9)    262 (13.9)    476 (15.2) 

Tumour stage      

    I-IIA     57 (37.7)    103 (29.1)    220 (29.9)    441 (23.4)    821 (26.3) 

    IIB-IV     76 (50.3)    233 (65.8)    468 (63.7)  1 335 (70.9)  2 112 (67.6) 
    Unknown     18 (11.9)     18 (5.1)     47 (6.4)    107 (5.7)    190 (6.1) 

Histological entity      

    High grade serous     72 (47.7)    198 (55.9)    393 (53.5)  1 217 (64.6)  1 880 (60.2) 

    Other     79 (52.3)    156 (44.1)    342 (46.5)    666 (35.4)  1 243 (39.8) 
Multiple tumour (2014-2018)      

    No    135 (89.4)    318 (89.8)    645 (87.8)  1 648 (87.5)  2 746 (87.9) 

    Yes     16 (10.6)     36 (10.2)     90 (12.2)    235 (12.5)    377 (12.1) 
Note: The volume categories have been defined based on the quartiles of the 98 centre surgical volume values (Q1=10, Q2=21 and Q3=41). 
Source: BCR – IMA 
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Table 125 – Unadjusted outcomes among patients with invasive epithelial ovarian cancer who underwent surgery (N=3 123), by surgical volume 
over the 5-year study period 

Outcome  Surgical volume category over 5 years (2014-2018)  
1-10 patients 
% (95% CI) 

11-21 patients 
% (95% CI) 

22-41 patients 
% (95% CI) 

≥42 patients 
% (95% CI) 

Total 
% (95% CI) 

1-year observed survival 80.1 (72.8, 85.7) 87.8 (83.9, 90.8) 88.8 (86.3, 90.9) 91.6 (90.2, 92.7) 89.9 (88.8, 90.9) 
2-year observed survival 68.1 (60.0, 74.9) 72.8 (67.9, 77.1) 79.3 (76.2, 82.0) 79.4 (77.5, 81.1) 78.1 (76.6, 79.5) 

5-year observed survival 47.7 (39.2, 55.8) 46.8 (41.3, 52.2) 52.5 (48.6, 56.3) 51.8 (49.3, 54.2) 51.2 (49.3, 53.1) 

30-day post-operative 
mortality 

8.6 (4.7, 14.3) 2.8 (1.4, 5.1) 1.9 (1.0, 3.2) 1.3 (0.8, 1.9) 2.0 (1.5, 2.5) 

30-day post-operative 
complicated recovery 

21.9 (15.5, 29.3) 17.8 (14.0, 22.2) 15.4 (12.8, 18.2) 16.8 (15.1, 18.5) 16.8 (15.5, 18.2) 

Source: BCR – IMA 

Table 126 – Observed and relative survival by characteristics in patients with invasive epithelial ovarian cancer who underwent surgery  
  Observed survival  

% (95% CI) 
Relative survival  

% (95% CI) 
Median 

observed 
survival (years) 

Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

Overall 3 123 89.9 (88.8, 
90.9) 

78.1 (76.6, 
79.5) 

51.2 (49.3, 
53.1) 

91.6 (90.4, 
92.6) 

80.9 (79.4, 
82.4) 

56.3 (54.2, 
58.3) 

5.2 

Anatomic site         

    Ovary 2 675 89.5 (88.3, 
90.6) 

78.0 (76.4, 
79.5) 

51.8 (49.7, 
53.8) 

91.1 (89.9, 
92.2) 

80.8 (79.2, 
82.4) 

56.8 (54.6, 
59.0) 

5.3 

    Fallopian tube 344 94.5 (91.5, 
96.4) 

82.6 (78.1, 
86.2) 

51.4 (45.4, 
57.1) 

96.1 (93.1, 
98.1) 

85.6 (81.0, 
89.3) 

57.2 (50.6, 
63.4) 

5.4 

    Primary peritoneum 104 86.5 (78.3, 
91.8) 

64.4 (54.4, 
72.8) 

35.7 (26.4, 
45.0) 

88.2 (79.7, 
93.6) 

67.3 (57.1, 
75.9) 

38.5 (28.2, 
48.9) 

2.8 

Age at diagnosis (years)         

    <50  374 96.2 (93.7, 
97.8) 

90.3 (86.8, 
92.9) 

73.0 (67.8, 
77.5) 

96.4 (93.9, 
97.9) 

90.6 (87.1, 
93.2) 

73.5 (68.2, 
78.0) 

>7.8 
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  Observed survival  
% (95% CI) 

Relative survival  
% (95% CI) 

Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

    50-59  628 94.9 (92.9, 
96.4) 

86.1 (83.2, 
88.6) 

64.1 (59.9, 
67.9) 

95.3 (93.3, 
96.8) 

86.9 (83.9, 
89.4) 

65.3 (61.0, 
69.2) 

>7.9 

    60-69  927 93.0 (91.1, 
94.5) 

80.9 (78.2, 
83.3) 

51.0 (47.5, 
54.3) 

93.8 (91.9, 
95.3) 

82.4 (79.7, 
84.8) 

53.6 (49.9, 
57.1) 

5.1 

    70-79  849 87.4 (85.0, 
89.5) 

72.1 (68.9, 
75.0) 

41.2 (37.6, 
44.7) 

89.4 (86.9, 
91.5) 

75.6 (72.3, 
78.6) 

47.6 (43.4, 
51.7) 

3.9 

    80 + 345 72.2 (67.1, 
76.6) 

57.4 (52.0, 
62.4) 

29.8 (24.7, 
35.1) 

77.8 (72.4, 
82.6) 

67.0 (60.6, 
72.9) 

48.0 (39.8, 
56.6) 

2.6 

WHO performance status         

    0 – Asymptomatic 744 94.4 (92.4, 
95.8) 

86.8 (84.2, 
89.1) 

61.8 (57.9, 
65.5) 

95.6 (93.7, 
97.0) 

89.1 (86.4, 
91.4) 

66.5 (62.3, 
70.4) 

>7.9 

    1 – Symptomatic but 
completely ambulatory 

1 840 91.3 (89.9, 
92.5) 

78.1 (76.2, 
79.9) 

50.1 (47.6, 
52.5) 

93.0 (91.6, 
94.2) 

81.1 (79.1, 
83.0) 

55.3 (52.6, 
58.0) 

5.0 

    2 – Symptomatic, <50% in bed 
during the day 

198 71.7 (64.9, 
77.5) 

54.5 (47.3, 
61.2) 

29.3 (22.9, 
36.0) 

73.6 (66.6, 
79.5) 

57.3 (49.8, 
64.3) 

33.4 (26.1, 
40.9) 

2.3 

    3 – Symptomatic, >50% in bed, 
but not bedbound 

38 50.0 (33.4, 
64.5) 

36.8 (22.0, 
51.8) 

18.7 (7.5, 
33.8) 

48.3 (31.3, 
63.7) 

36.4 (21.1, 
52.2) 

19.2 (7.4, 
35.7) 

1.0 

    4 – Bedbound 5 20.0 (0.8, 
58.2) 

20.0 (0.8, 
58.2) 

0.0 13.6 (0.5, 
48.1) 

13.7 (0.5, 
48.4) 

0.0 0.3 

    Missing 298 88.9 (84.8, 
92.0) 

77.9 (72.7, 
82.2) 

52.2 (45.8, 
58.2) 

90.5 (86.1, 
93.7) 

80.7 (75.3, 
85.2) 

57.6 (50.6, 
64.2) 

5.1 

Cardiovascular comorbidity         
    Absent 1 712 93.0 (91.7, 

94.2) 
82.4 (80.6, 

84.2) 
57.1 (54.5, 

59.5) 
94.1 (92.8, 

95.2) 
84.4 (82.5, 

86.2) 
60.5 (57.8, 

63.2) 
6.3 

    Present 1 411 86.2 (84.3, 
87.9) 

72.8 (70.4, 
75.0) 

44.1 (41.3, 
46.9) 

88.4 (86.5, 
90.2) 

76.6 (74.1, 
78.9) 

50.9 (47.6, 
54.0) 

4.2 

Diabetes         
    Absent 2 799 90.5 (89.4, 

91.6) 
79.0 (77.4, 

80.5) 
52.2 (50.2, 

54.1) 
92.1 (91.0, 

93.2) 
81.8 (80.2, 

83.3) 
57.1 (54.9, 

59.3) 
5.3 
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  Observed survival  
% (95% CI) 

Relative survival  
% (95% CI) 

Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  
    Present 324 84.9 (80.5, 

88.3) 
70.1 (64.8, 

74.7) 
42.5 (36.5, 

48.4) 
86.7 (82.2, 

90.3) 
73.3 (67.7, 

78.2) 
48.3 (41.6, 

55.0) 
4.2 

Respiratory comorbidity         
    Absent 2 883 89.8 (88.7, 

90.9) 
78.5 (77.0, 

80.0) 
51.7 (49.7, 

53.6) 
91.4 (90.3, 

92.5) 
81.3 (79.7, 

82.8) 
56.7 (54.5, 

58.8) 
5.3 

    Present 240 91.3 (86.9, 
94.2) 

72.9 (66.8, 
78.1) 

45.5 (38.8, 
52.0) 

93.2 (88.7, 
96.2) 

76.1 (69.7, 
81.5) 

51.0 (43.5, 
58.3) 

4.2 

Previous inpatient bed days 
during  

        

    0-5 days 2 647 91.6 (90.4, 
92.6) 

79.9 (78.3, 
81.4) 

52.9 (50.9, 
55.0) 

93.1 (92.0, 
94.1) 

82.6 (81.0, 
84.2) 

57.9 (55.7, 
60.1) 

5.5 

    >5 days 476 80.9 (77.0, 
84.1) 

67.8 (63.4, 
71.8) 

41.6 (36.9, 
46.3) 

82.9 (78.9, 
86.2) 

71.1 (66.4, 
75.3) 

46.8 (41.5, 
52.1) 

3.9 

Tumour stage         

    I 731 97.0 (95.5, 
98.0) 

94.0 (92.0, 
95.5) 

86.4 (83.6, 
88.8) 

98.5 (97.0, 
99.5) 

97.0 (95.0, 
98.6) 

94.3 (91.2, 
97.0) 

>7.9 

    II/IIA 90 94.4 (87.2, 
97.6) 

87.8 (79.0, 
93.0) 

73.8 (62.2, 
82.4) 

96.5 (89.1, 
99.8) 

91.7 (82.5, 
97.2) 

84.4 (71.4, 
94.0) 

>7.8 

    IIB/IIC 134 89.6 (83.0, 
93.7) 

78.4 (70.4, 
84.4) 

56.6 (47.1, 
65.0) 

91.3 (84.5, 
95.5) 

81.4 (73.1, 
87.7) 

62.4 (51.9, 
71.7) 

6.8 

    III 1 282 90.9 (89.2, 
92.4) 

76.7 (74.3, 
78.9) 

42.9 (40.0, 
45.8) 

92.6 (90.9, 
94.1) 

79.5 (77.0, 
81.8) 

46.9 (43.7, 
50.1) 

4.1 

    IV 696 83.8 (80.8, 
86.3) 

65.8 (62.1, 
69.2) 

27.9 (24.3, 
31.7) 

85.2 (82.2, 
87.8) 

68.2 (64.4, 
71.7) 

31.4 (27.4, 
35.4) 

2.9 

    Unknown 190 76.8 (70.2, 
82.2) 

66.3 (59.1, 
72.5) 

44.5 (37.2, 
51.5) 

78.4 (71.5, 
84.1) 

69.2 (61.7, 
75.8) 

49.2 (41.0, 
57.2) 

3.2 

Histological type         

    High grade serous 1 880 90.2 (88.7, 
91.4) 

75.9 (73.9, 
77.8) 

42.8 (40.3, 
45.2) 

91.9 (90.4, 
93.1) 

78.8 (76.7, 
80.7) 

47.0 (44.3, 
49.6) 

4.1 
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  Observed survival  
% (95% CI) 

Relative survival  
% (95% CI) 

Median 
observed 

survival (years) 
Characteristics N at risk 1-year 2-year 5-year 1-year 2-year 5-year  

    Other 1 243 89.6 (87.8, 
91.2) 

81.4 (79.1, 
83.4) 

63.8 (60.9, 
66.5) 

91.1 (89.3, 
92.7) 

84.2 (81.8, 
86.3) 

70.0 (66.9, 
73.0) 

>7.9 

Treatment modality         

    Main surgery only 510 78.4 (74.6, 
81.7) 

73.7 (69.6, 
77.3) 

63.2 (58.7, 
67.4) 

80.1 (76.0, 
83.7) 

77.3 (72.9, 
81.3) 

72.6 (67.3, 
77.5) 

>7.9 

    Systemic Tx < Main surgery 136 75.7 (67.6, 
82.1) 

65.4 (56.8, 
72.8) 

29.3 (21.2, 
37.9) 

78.0 (69.8, 
84.3) 

68.9 (59.9, 
76.5) 

33.7 (24.5, 
43.3) 

3.1 

    Systemic Tx < Main surgery < 
Systemic Tx 

1 227 93.4 (91.9, 
94.7) 

75.5 (73.0, 
77.8) 

35.8 (32.9, 
38.7) 

94.9 (93.4, 
96.2) 

78.1 (75.6, 
80.5) 

39.1 (35.9, 
42.3) 

3.6 

    Main surgery < Systemic Tx 1 250 92.8 (91.2, 
94.1) 

83.8 (81.7, 
85.7) 

64.2 (61.3, 
66.9) 

94.1 (92.5, 
95.4) 

86.2 (84.0, 
88.2) 

69.3 (66.1, 
72.2) 

>7.9 

Multiple tumours (2004-2018)         

    Single tumour 2 746 90.0 (88.8, 
91.1) 

78.3 (76.7, 
79.8) 

50.8 (48.8, 
52.8) 

91.6 (90.4, 
92.7) 

81.2 (79.5, 
82.7) 

55.8 (53.6, 
58.0) 

5.1 

    Multiple tumours 377 89.4 (85.8, 
92.1) 

76.4 (71.8, 
80.4) 

54.0 (48.6, 
59.2) 

91.0 (87.4, 
93.8) 

79.2 (74.4, 
83.3) 

59.6 (53.5, 
65.2) 

6.1 

Surgical volume over 5 years         

     1-10 patients 151 80.1 (72.8, 
85.7) 

68.1 (60.0, 
74.9) 

47.7 (39.2, 
55.8) 

81.7 (74.0, 
87.5) 

71.3 (62.8, 
78.5) 

54.8 (45.0, 
64.0) 

4.4 

     11-21 patients 354 87.8 (83.9, 
90.8) 

72.8 (67.9, 
77.1) 

46.8 (41.3, 
52.2) 

89.4 (85.4, 
92.4) 

75.3 (70.2, 
79.8) 

51.2 (45.2, 
57.1) 

4.3 

     22-41 patients 735 88.8 (86.3, 
90.9) 

79.3 (76.2, 
82.0) 

52.5 (48.6, 
56.3) 

90.7 (88.1, 
92.8) 

82.6 (79.3, 
85.4) 

58.5 (54.2, 
62.7) 

5.4 

     42+ patients 1883 91.6 (90.2, 
92.7) 

79.4 (77.5, 
81.1) 

51.8,(49.3, 
54.2) 

93.1 (91.7, 
94.3) 

82.0 (80.1, 
83.9) 

56.4 (53.7, 
59.0) 

5.3 

Source: BCR – IMA 
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Figure 64 – Observed survival (unadjusted) by hospital surgical 
volume over 7.9 years in patients with invasive epithelial ovarian 
cancer who underwent surgery 

 
Note: The volume categories have been defined according to the quartiles of the 
98 surgical centre volume values. The p value of Log rank test is equal to 0.0241.  
Source: BCR – IMA 

 

 

 

 

Figure 65 – Association between surgical volume over the 5-year 
study period and observed survival at 1 year in patients with invasive 
epithelial ovarian cancer who underwent surgery 

 
Visualisation of the adjusted Cox regression model results for outcome (observed 
survival) versus surgical volume on the hazard ratio (dashed black line, left axis) 
and probability scales (solid grey line, right axis). 

The hazard ratios are relative to a large volume hospital (>30 patients/5 years or 
>6 patients/year). The 95% confidence intervals are presented by dotted lines.  
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Figure 66 – Association between surgical volume over the 5-year 
study period and observed survival at 2 years in patients with 
invasive epithelial ovarian cancer who underwent surgery 

 
Visualisation of the adjusted Cox regression model results for outcome (observed 
survival) versus surgical volume on the hazard ratio (dashed black line, left axis) 
and probability scales (solid grey line, right axis). 

The hazard ratios are relative to a large volume hospital (>30 patients/5 years or 
>6 patients/year). The 95% confidence intervals are presented by dotted lines. 
 



 

KCE Report 357 Quality indicators for the management of epithelial ovarian cancer 385 

 

Table 127 – Estimated ORs for 30-day post-operative mortality in patients with invasive epithelial ovarian cancer who underwent surgery  

Characteristic Unadjusted OR 95% CI  P value  Adjusted OR* 95% CI p-value 

Model with volume as 
categorical variable 

  <0.0001   0.002 

     1-10 patients 7.14 (3.22, 15.84) <0.0001 4.78 (2.04, 11.19) 0.0003 

     11-21 patients 2.19 (0.95, 5.08) 0.07 1.64 (0.68, 3.96) 0.27 

     22-41 patients 1.41 (0.66, 3.03) 0.38 1.02 (0.46, 2.28) 0.95 

     ≥42 patients (ref) 1.00   1.00   
Model with volume as 
continuous variable 

      

Surgical volume ≤20 patients 
over 5 years 0.881 (0.838, 0.928) <0.0001 0.898 (0.849, 0.951) 0.0002 

Surgical volume >20 patients 
over 5 years 0.9953 (0.989, 1.001) 0.13 0.997 (0.991, 1.004) 0.41 

*Adjusted for age at diagnosis, WHO performance status, comorbidities, previous inpatient bed days, histological entity (high grade serous vs. other), tumour stage and 
single vs. multiple tumours (i.e., other tumour than ovarian diagnosed from 2004 onwards). 
Note: The surgical volume unit is 1 patient. No interaction has been selected because all corresponding LRT (likelihood ratio test) tests were not significant. Surgical centre 
was considered as random effect. 
Source: BCR – IMA 

Table 128 – Estimated ORs for complicated recovery within 30 days after main surgery in patients with invasive epithelial ovarian cancer who 
underwent surgery 

Characteristic Unadjusted OR 95% CI  P value Adjusted OR* 95% CI p-value 

Model with volume as 
categorical variable 

  0.30   0.39 

     1-10 patients 1.37 (0.89, 2.11) 0.16 1.18 (0.75, 1.85) 0.48 
     11-21 patients 1.05 (0.75, 1.48) 0.76 1.00 (0.70, 1.41) 0.98 

     22-41 patients 0.88 (0.67, 1.17) 0.38 0.82 (0.62, 1.09) 0.17 

     ≥42 patients (ref) 1.00   1.00   
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Model with volume as 
continuous variable 

      

Surgical volume (only 1 linear 
estimate) 0.9989 (0.9970, 1.0008) 0.26 0.9994 (0.9974, 1.0014) 0.55 

Surgical volume (2 estimates, 1 
for ≤5 and another >5 patients)   0.67**   0.64** 

Surgical volume ≤5 
patients over 5 years 0.665 (0.4786, 0.9244) 0.02 0.7267 (0.5168, 1.0218) 0.07 

Surgical volume > 5 
patients over 5 years 0.999 (0.9973, 1.0011) 0.39 0.9996 (0.9976, 1.0016) 0.69 

*Adjusted for age at diagnosis, WHO performance status, comorbidities, previous inpatient bed days, histological entity (high grade serous vs. other), tumour stage and 
single vs. multiple tumours (i.e., other tumour than ovarian diagnosed from 2004 onwards). 
**p-value for LRT comparing a model without surgical volume and another including these two estimates. 
Note: The surgical volume unit is 1 patient. No significant association has been found between surgical volume and complicated recovery. By consequence, further analyses 
have not been conducted.  
Source: BCR – IMA 
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APPENDIX 7. SYSTEMATIC SEARCH OF 
THE LITERATURE 

Appendix 7.1. General description 
A comprehensive and systematic search was conducted in Medline and 
PreMedline (through OVID), Embase and the Cochrane Library from 1990 
up to March 2022. No restrictions on research design were used. In 
addition, references of relevant reviews and publications were checked for 
potential additional relevant studies.  

Screening based on title and abstract was performed by two independent 
reviewers (IS, LV). Disagreements were resolved by consensus, in case 
of remaining doubt, the full text of the reference was reviewed. Further full 
text selection was performed independently by the same two reviewers. 

The search for systematic reviews in MEDLINE, PreMedline, EMBASE 
and the Cochrane library (1990 to March 2022) specifically developed for 
this research question, yielded 321 records. After de-duplication, the 305 
remaining records were screened based on title and abstract, of which 244 
were excluded. Three records were added after screening the references 
of included papers. In total 64 full text articles were assessed for eligibility 
(Table 129). Based on full text evaluation, 39 reviews were excluded. 

Appendix 7.2. PICO 
Patients: patients diagnosed with ovarian cancer (further selection based 
on histology, treatment or stage allowed) 

Intervention: treatment (surgery and/or chemotherapy) in large(r) hospitals 
(hospital volume, not surgeon volume) 

Comparator: treatment (surgery and/or chemotherapy) in small(er) 
hospitals (hospital volume, not surgeon volume) 

Outcome: overall survival or cancer-specific or relative survival (minimum 
follow-up of 1 year) 

Design: RCT (if available), population-based contemporary observational 
studies 

Studies comparing different types of hospitals (e.g. academic versus non-
academic hospitals), surgeon volume or surgeon specialisation (e.g. 
gynaecological oncologists versus others) were excluded.  

Appendix 7.3. Search strategies 
Cochrane 

Date 01/03/2022 20:56:11 

Database Cochrane 
Search strategy 
#1 [mh "Ovarian Neoplasms"] 2140 
#2 (ovar* NEAR/5 (cancer* or neoplas* or malignan* 

or tumor* or tumour* or carcin* or adenocarcin* or 
metasta*)):ab,ti,kw 

7937 

#3 (gynaecological NEAR/3 cancer$):ab,ti,kw 665 
#4 #1 or #2 or #3 8415 
#5 [mh "Hospitals, High-Volume"] 10 
#6 [mh "Hospitals, Low-Volume"] 5 
#7 #5 or #6 10 
#8 caseload:ab,ti,kw 239 
#9 workload:ab,ti,kw 3887 
#10 volume-outcome:ab,ti,kw 21 
#11 (hospital NEAR/2 volume?):ab,ti,kw 455 
#12 "hospital size":ab,ti,kw 30 
#13 "clinic size":ab,ti,kw 17 
#14 ((center or centre) NEAR/2 volume?):ab,ti,kw 217 
#15 ((center or centre) NEAR/2 size):ab,ti,kw 106 
#16 (patient NEAR/2 volume?):ab,ti,kw 597 
#17 (provider NEAR/2 volumes):ab,ti,kw 2 
#18 (doctor NEAR/2 volumes):ab,ti,kw 0 
#19 (procedure NEAR/2 volume?):ab,ti,kw 202 
#20 (procedural NEAR/2 volume?):ab,ti,kw 25 
#21 (facility NEAR/2 volume?):ab,ti,kw 13 
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#22 (treatment NEAR/2 volume?):ab,ti,kw 755 
#23 (surgical NEAR/2 volume?):ab,ti,kw 153 
#24 (surgery adj2 volume?):ab,ti,kw 0 
#25 (surgeon? adj2 volume?):ab,ti,kw 0 
#26 (operation? adj2 volume?):ab,ti,kw 0 
#27 centrali?ation:ab,ti,kw 138 
#28 #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 

OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 
OR #21 or #22 or #23 or #24 or #25 or #26 or #27 

6687 

#29 #7 or #28 6692 
#30 #4 AND #29 17 
Comments  

 
Embase 

Date 1 Mar 2022 

Database Embase 
Search strategy 
#1 'ovary tumor'/exp 167635 
#2 (ovar* NEAR/5 (cancer* OR neoplas* OR 

malignan* OR tumor* OR tumour* OR carcin* OR 
adenocarcin* OR metasta*)):ab,ti,kw 

151344 

#3 (gynaecological NEAR/3 cancer$):ab,ti,kw 3464 
#4 #1 OR #2 OR #3 200460 
#5 'high volume hospital'/de 3038 
#6 'low volume hospital'/de 1403 
#7 'hospital volume'/de 1368 
#8 'surgical volume'/de 981 
#9 'patient volume'/de 1108 
#10 'surgeon volume'/de 397 
#11 #5 OR #6 OR #7 OR #8 OR #9 OR #10 6767 
#12 caseload:ab,ti,kw 4938 
#13 workload:ab,ti,kw 41218 
#14 'volume outcome':ab,ti,kw 1223 
#15 (hospital NEAR/2 volume$):ab,ti,kw 5389 
#16 'hospital size':ab,ti,kw 1601 

#17 'clinic size':ab,ti,kw 132 
#18 ((center OR centre) NEAR/2 volume$):ab,ti,kw 6828 
#19 ((center OR centre) NEAR/2 size):ab,ti,kw 692 
#20 (patient NEAR/2 volume$):ab,ti,kw 5691 
#21 (provider NEAR/2 volumes):ab,ti,kw 52 
#22 (doctor NEAR/2 volumes):ab,ti,kw 2 
#23 (procedure NEAR/2 volume$):ab,ti,kw 1933 
#24 (procedural NEAR/2 volume$):ab,ti,kw 858 
#25 (facility NEAR/2 volume$):ab,ti,kw 505 
#26 (treatment NEAR/2 volume$):ab,ti,kw 7120 
#27 (surgical NEAR/2 volume$):ab,ti,kw 3835 
#28 (surgery NEAR/2 volume$):ab,ti,kw 3926 
#29 (surgeon$ NEAR/2 volume$):ab,ti,kw 3299 
#30 (operation$ NEAR/2 volume$):ab,ti,kw 939 
#31 centrali$ation:ab,ti,kw 5570 
#32 #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR 

#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR 
#24 OR #25 OR #26 OR #27 OR #28 OR #29 OR 
#30 OR #31 

88482 

#33 #11 OR #32 91177 
#34 #4 AND #33 526 
#35 #34 AND [1990-2022]/py 517 
#36 #35 NOT [medline]/lim 230 
#37 #36 NOT ('conference abstract'/it OR 'conference 

paper'/it OR 'conference review'/it) 
62 

Comments  
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Medline 
Date February 25, 2022 

Database Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-
Data-Review & Other Non-Indexed Citations, Daily and Versions 
<1946 to February 25, 2022> 

Search strategy 
1 exp Ovarian Neoplasms/ 90504 
2 (ovar* adj5 (cancer* or neoplas* or malignan* or 

tumor* or tumour* or carcin* or adenocarcin* or 
metasta*)).ab,ti,kf. 

106432 

3 (gynaecological adj3 cancer?).ab,ti,kf. 1916 
4 1 or 2 or 3 127932 
5 exp "Hospitals, High-Volume"/ 1979 
6 exp "Hospitals, Low-Volume"/ 1003 
7 5 or 6 2116 
8 caseload.ab,ti,kf. 3389 
9 workload.ab,ti,kf. 29263 
10 volume-outcome.ab,ti,kf. 909 
11 (hospital adj2 volume?).ab,ti,kf. 3504 
12 "hospital size".ab,ti,kf. 1017 
13 "clinic size".ab,ti,kf. 74 
14 ((center or centre) adj2 volume?).ab,ti,kf. 3115 
15 ((center or centre) adj2 size).ab,ti,kf. 416 
16 (patient adj2 volume?).ab,ti,kf. 3321 

17 (provider adj2 volumes).ab,ti,kf. 37 
18 (doctor adj2 volumes).ab,ti,kf. 2 
19 (procedure adj2 volume?).ab,ti,kf. 1209 
20 (procedural adj2 volume?).ab,ti,kf. 543 
21 (facility adj2 volume?).ab,ti,kf. 252 
22 (treatment adj2 volume?).ab,ti,kf. 4023 
23 (surgical adj2 volume?).ab,ti,kf. 2530 
24 (surgery adj2 volume?).ab,ti,kf. 2723 
25 (surgeon? adj2 volume?).ab,ti,kf. 2152 
26 (operation? adj2 volume?).ab,ti,kf. 648 
27 centrali?ation.ab,ti,kf. 3808 
28 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 

17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 
or 26 or 27 

58158 

29 7 or 28 58830 
30 4 and 29 251 
31 limit 30 to yr="1990-Current" 242 
Comments  

Appendix 7.4. Statistical analysis 
Due to the large heterogeneity in the studies in terms of inclusion criteria, 
definition of hospital volume and adjustment factors, no formal meta-
analysis was undertaken. 
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Appendix 7.5. Paper selection based on full text review 
Table 129 – Paper selection based on full text review, with reasons 

 Year Publication Reason for exclusion 

1 2022 Machida, H. Matsuo, K. Oba, K. et al. Association between hospital treatment volume and 
survival of women with gynecologic malignancy in Japan: a JSOG tumor registry-based data 
extraction study. J Gynecol Oncol 2022;33(1):e3 

Included 

2 2022 Huguet, M. Joutard, X. Ray-Coquard, I. Perrier, L. What underlies the observed hospital volume-
outcome relationship? BMC Health Serv Res 2022;22(1):70 

No survival outcome 

3 2021 Weeks, K. S. Lynch, C. F. West, M. M. et al. Impact of Surgeon Type and Rurality on Treatment 
and Survival of Ovarian Cancer Patients. Am J Clin Oncol 2021;44(10):544-551 

No comparison between high- and low-volume 
hospitals 

4 2021 Milki A., Mann AK, Gardner A et al. Trends in the Utilization of Palliative Care in Patients With 
Gynecologic Cancer Who Subsequently Died During Hospitalization. Am J Hosp Palliat Care. 
2021 Feb;38(2):138-146 

No survival outcome 

5 2021 Matsuzaki, S. Klar, M. Chang, E. J. et al. Minimally invasive surgery and surgical volume-specific 
survival and perioperative outcome: Unmet need for evidence in gynecologic malignancy. Journal 
of Clinical Medicine 2021;10(202): 

Review, 1 reference on ovarian cancer, 
included in our search (Matsuo et al. 2020) 

6 2021 Matsuzaki, S. Klar, M. Chang, E. J. et al. Minimally invasive surgery and surgical volume-specific 
survival and perioperative outcome: Unmet need for evidence in gynecologic malignancy. Journal 
of Clinical Medicine 2021;10(202): 

Duplicate 

7 2020 Palmqvist, C. Staf, C. Mateoiu, C. et al. Increased disease-free and relative survival in advanced 
ovarian cancer after centralized primary treatment. Gynecol Oncol 2020 Nov;159(2):409-417 

Before/after centralisation compared, no 
analysis by hospital volume, no l survival 
outcome 

8 2020 Moterani, V. C. Tiezzi, D. G. de Andrade, J. M. Candido Dos Reis, F. J. Analysis of the 
relationship between hospital characteristics and survival in ovarian cancer: A historical cohort. J 
Surg Oncol 2020;122(8):1802-1807 

Included 

9 2020 Matsuo, K. Chang, E. J. Matsuzaki, S. et al. Minimally invasive surgery for early-stage ovarian 
cancer: Association between hospital surgical volume and short-term perioperative outcomes. 
Gynecol Oncol 2020; 158(1):59-65 

Only perioperative outcomes, no surviva 
outcome 

10 2020 Knisely, A.; Huang, Y.; Melamed, A. et al. Travel distance, hospital volume and their association 
with ovarian cancer short- and long-term outcomes. Gynecol Oncol 2020- Volume 158, Issue 2, 
pp. 415-423 

No survival outcome 

11 2020 Bristow, R. E. Chang, J. Villanueva, C. et al. A Risk-Adjusted Model for Ovarian Cancer Care and 
Disparities in Access to High-Performing Hospitals. Obstet Gynecol 2020;135(2):328-339 

No results reported on volume/survival 
relationship 

12 2020 Aviki, E. M. Lavery, J. A. Roche, K. L. et al. Impact of provider volume on front-line chemotherapy 
guideline compliance and overall survival in elderly patients with advanced ovarian cancer. 
Gynecol Oncol 2020;159(2):418-425 

Analysis on provider volume but not hospital 
volume 
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 Year Publication Reason for exclusion 

13 2019 Wright, J. D. Huang, Y. Melamed, A. et al. Potential Consequences of Minimum-Volume 
Standards for Hospitals Treating Women With Ovarian Cancer. Obstet Gynecol 2019; 
133(6):1109-1119 

Included 

14 2019 Wright, J. D. Chen, L. Buskwofie, A et al. Regionalization of care for women with ovarian cancer. 
Gynecol Oncol 2019;154(2):394-400 

No survival outcome 

15 2018 Uppal, S. Spencer, R. J. Rice, L. W. et al. Hospital Readmission as a Poor Measure of Quality in 
Ovarian Cancer Surgery. Obstet Gynecol 2018;132(1):126-136 

Included 

16 2018 Timmermans, M.; Schuurman, M. S.; Ho, V. K. Y et al. Centralization of ovarian cancer in the 
Netherlands: Hospital of diagnosis no longer determines patients' probability of undergoing 
surgery. Gynecol Oncol 2018 - Volume 148, Issue 1, pp. 56-61 

No volume-survival analysis 

17 2018 Huguet, M. Perrier, L. Bally, O. et al. Being treated in higher volume hospitals leads to longer 
progression-free survival for epithelial ovarian carcinoma patients in the Rhone-Alpes region of 
France. BMC Health Serv Res 2018;18(1):3 

No survival outcome 

18 2017 Wright, J. D. Chen, L. Hou, J. Y. et al. Association of Hospital Volume and Quality of Care With 
Survival for Ovarian Cancer. Obstet Gynecol 2017;130(3):545-533 

Included 

19 2017 Spencer, R. J. Hacker, K. E. Griggs, J. J. et al. Ninety-Day Mortality as a Reporting Parameter for 
High-Grade Serous Ovarian Cancer Cytoreduction Surgery. Obstet Gynecol 2017;130(2):305-
314 

No survival outcome 

20 2017 Shakeel, S. Elit, L. Akhtar-Danesh, N et al. Care Delivery Patterns, Processes, and Outcomes for 
Primary Ovarian Cancer Surgery: A Population-Based Review Using a National Administrative 
Database. J Obstet Gynaecol Can 2017;39(1):25-33 

No survival outcome 

21 2017 Seagle, B. L. Strohl, A. E. Dandapani, M. et al. Survival Disparities by Hospital Volume Among 
American Women With Gynecologic Cancers. JCO Clin Cancer Inform 2017;1:1-15 

Included 

22 2017 Shakeel, S. Elit, L. Akhtar-Danesh, N et al. Care Delivery Patterns, Processes, and Outcomes for 
Primary Ovarian Cancer Surgery: A Population-Based Review Using a National Administrative 
Database. J Obstet Gynaecol Can 2017;39(1):25-33 

Duplicate 

23 2016 Seror, J. Guillot, E. Genin, A. S. et al. [Effectiveness of "threshold" in the management of ovarian 
cancer: A review of the literature]. Bull Cancer 2016; 103(6):513-23 

Review (3 additional references extracted) 

24 2016 Rajeev, R. Klooster, B. Turaga, K. K. Impact of surgical volume of centers on post-operative 
outcomes from cytoreductive surgery and hyperthermic intra-peritoneal chemoperfusion. Journal 
of Gastrointestinal Oncology 2016;7(1):122-128 

Narrative review 

25 2016  Querleu, D.; Meurette, J.; Darai, E et al. [Surgical management of ovarian cancer: Trends in 
clinical practice] Bull Cancer 2016- Volume 103, Issue 11, pp. 935-940 

No survival outcomes 

26 2016 Eggink, F. A. Mom, C. H. Kruitwagen, R. F. et al. Improved outcomes due to changes in 
organization of care for patients with ovarian cancer in the Netherlands. Gynecol Oncol 
2016;141(3):524-530 

Included 
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 Year Publication Reason for exclusion 

27 2016 Dahm-Kahler, P. Palmqvist, C. Staf, C. et al. Centralized primary care of advanced ovarian 
cancer improves complete cytoreduction and survival - A population-based cohort study. Gynecol 
Oncol 2016;142(2):211-216 

No comparison between large and small 
hospitals, only before and after centralisation 

28 2015 Fung-Kee-Fung, M. Kennedy, E. B. Biagi, J. et al. The optimal organization of gynecologic 
oncology services: A systematic review. Current Oncology 2015;22(4):e282-e293 

Review (on type of hospital and specialisation 
of surgeons, not on volume-outcome) 

29 2015 Cliby, W. A. Powell, M. A. Al-Hammadi, N. et al. Ovarian cancer in the United States: 
contemporary patterns of care associated with improved survival. Gynecol Oncol 2015;136(1):11-
7 

Included 

30 2015 Bristow, R. E.; Chang, J.; Ziogas, A. et al. Spatial analysis of advanced-stage ovarian cancer 
mortality in California. Am J Obstet Gynecol 2015 - Volume 213, Issue 1, pp. 43.e1-43.e8 

Included 

31 2015 Bristow, R. E. Chang, J. Ziogas, A. et al. Impact of National Cancer Institute Comprehensive 
Cancer Centers on ovarian cancer treatment and survival. J Am Coll Surg 2015; 220(5):940-50 

Centres primarily categorised based on 
specialisation, only subgroups split by volume 

32 2014 Peters, I. T.; van Haaften, C.; Trimbos, J. B.; If the Mountain Does Not Come to Mohammad: The 
Significance of Guest Operations for Early Stage Ovarian Cancer. J Gynecol Surg 2014 - Volume 
30, Issue 5, pp. 265-272 

No volume-survival analysis 

33 2014 Bristow, R. E. Chang, J. Ziogas, A. et al. High-volume ovarian cancer care: survival impact and 
disparities in access for advanced-stage disease. Gynecol Oncol 2014;132(2):403-10 

Included 

34 2013 Bristow RE, Jenny Chang, Argyrios Ziogas, Hoda Anton-Culver. Adherence to treatment 
guidelines for ovarian cancer as a measure of quality care. Obstet Gynecol 2013 
Jun;121(6):1226-1234 

Included 

35 2013 Barnett, J. C. Phippen, N. T. Leath, C. A., 3rd Trends in hospital volume and patterns of referral 
for women with gynecologic cancers: adherence to treatment guidelines for ovarian cancer as a 
measure of quality care. Obstet Gynecol 2013;122(4):905-906 

Not population-based, letter to the editor 

36 2012 Wright, J. D. Herzog, T. J. Siddiq, Z. et al. Failure to rescue as a source of variation in hospital 
mortality for ovarian cancer. J Clin Oncol 2012;30(32):3976-82 

No survival outcome 

37 2012 Woo, Y. L. Kyrgiou, M. Bryant, A. et al. Centralisation of services for gynaecological cancer 
Cochrane Database Syst Rev 2012;3:CD007945 

Specialised centres vs. others, no volume-
outcome analysis 

38 2012 Woo, Y. L. Kyrgiou, M. Bryant, A. et al. Centralisation of services for gynaecological cancers - a 
Cochrane systematic review. Gynecol Oncol 2012;126(2):286-90 

Duplicate 

39 2012 Paulsen, T.; Szczesny, W.; Kærn, J. et al. Improved 8-year survival for patients with stage IIIC 
ovarian cancer operated on at teaching hospitals: Population-based study in Norway 2002. 
Clinical Ovarian and other Gynecologic Cancer 2012 - Volume 5, Issue 2, pp. 60-66 

No volume-outcome analysis (teaching versus 
non-teaching hospitals 

40 2012 Crawford, R. Greenberg, D. Improvements in survival of gynaecological cancer in the Anglia 
region of England: are these an effect of centralisation of care and use of multidisciplinary 
management? Bjog 2012;119(2):160-5 

No volume-survival analysis 
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 Year Publication Reason for exclusion 

41 2012 Aune, G. Torp, S. H. Syversen, U. et al. Ten years' experience with centralized surgery of ovarian 
cancer in one health region in Norway. Int J Gynecol Cancer 2012;22(2):226-31 

No volume-survival analysis, no comparison 
before and after centralisation (only after 
centralisation) 

42 2011 Rochon, J. du Bois, A. Clinical research in epithelial ovarian cancer and patients' outcome. Ann 
Oncol 2011;22:vii16-vii19  

No volume-survival analysis 

43 2010 Mercado, C. Zingmond, D. Karlan, B. Y. et al. Quality of care in advanced ovarian cancer: the 
importance of provider specialty. Gynecol Oncol 2010;117(1):18-22 

Included 

44 2010 Bristow, R. E. Palis, B. E. Chi, D. S. Cliby, W. A. The National Cancer Database report on 
advanced-stage epithelial ovarian cancer: impact of hospital surgical case volume on overall 
survival and surgical treatment paradigm. Gynecol Oncol 2010;118(3):262-7 

Included 

45 2009 Woo, Y. L. Shafi, M. I. Everett, T. et al. Centralisation of services for gynaecological cancer. 
Cochrane Database of Systematic Reviews 2009:3 

Duplicate 

46 2009 Vernooij, F. Witteveen, P. O. Verweij, E. et al. The impact of hospital type on the efficacy of 
chemotherapy treatment in ovarian cancer patients. Gynecol Oncol 2009;115(3):343-8 

Included 

47 2009 Vernooij, F. Heintz, A. P. Coebergh, J. W. et al. Specialized and high-volume care leads to better 
outcomes of ovarian cancer treatment in the Netherlands. Gynecol Oncol 2009;112(3):455-61 

Included 

48 2009 Marth C, Hiebl S, Oberaigner W, Winter R, et al. Influence of department volume on survival for 
ovarian cancer: results from a prospective quality assurance program of the Austrian Association 
for Gynecologic Oncology. Int J Gynecol Cancer 2009 Jan;19(1):94-102 

Included 

49 2009 Kumpulainen, S. Sankila, R. Leminen, A. et al. The effect of hospital operative volume, residual 
tumor and first-line chemotherapy on survival of ovarian cancer - a prospective nation-wide study 
in Finland. Gynecol Oncol 2009;115(2):199-203 

Included 

50 2009 du Bois, A. Rochon, J. Pfisterer, J. Hoskins, W. J. Variations in institutional infrastructure, 
physician specialization and experience, and outcome in ovarian cancer: a systematic review. 
Gynecol Oncol 2009;112(2):422-36 

Review (1 additional reference, already taken 
from Seror et al.) 

51 2009 Bristow, R. E.; Puri, I.; Diaz-Montes, T. P et al. Analysis of contemporary trends in access to 
high-volume ovarian cancer surgical care. Ann Surg Oncol 2009 - Volume 16, Issue 12, pp. 
3422-30 

No survival, in-hospital death only 

52 2009 Bristow, R. E. Zahurak, M. L. Diaz-Montes, T. P. et al. Impact of surgeon and hospital ovarian 
cancer surgical case volume on in-hospital mortality and related short-term outcomes. Gynecol 
Oncol 2009;115(3):334-8 

No survival outcome 

53 2008 Tanner, E. J. Zahurak, M. L. Bristow, R. E. Diaz-Montes, T. P. Surgical care of young women 
diagnosed with ovarian cancer: a population-based perspective. Gynecol Oncol 2008;111(2):221-
5 

No survival outcome (30-day follow-up only) 

54 2006 Schrag, D. Earle, C. Xu, F. et al. Associations between hospital and surgeon procedure volumes 
and patient outcomes after ovarian cancer resection. J Natl Cancer Inst 2006;98(3):163-71 

Included 
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 Year Publication Reason for exclusion 

55 2006 Paulsen, T. Kjaerheim, K. Kaern, J. et al. Improved short-term survival for advanced ovarian, 
tubal, and peritoneal cancer patients operated at teaching hospitals. Int J Gynecol Cancer 
2006;16:11-7 

No volume-survival analysis (only according to 
type of hospital 

56 2006 Oberaigner W, Stühlinger W. Influence of department volume on cancer survival for 
gynaecological cancers--a population-based study in Tyrol, Austria. Gynecol Oncol 2006 
Nov;103(2):527-34 

Included 

57 2006 Goff, B. A. Matthews, B. J. Wynn, M. et al. Ovarian cancer: patterns of surgical care across the 
United States. Gynecol Oncol 2006;103(2):383-90 

No survival outcomes 

58 2006 Elit, L. Chartier, C. Oza, A. et al. Outcomes for systemic therapy in women with ovarian 
cancer.Gynecol Oncol 2006;130(2):554-8 

Included 

59 2005 Du Bois, A. Rochon, J. Lamparter, C. et al. Pattern of care and impact of participation in clinical 
studies on the outcome in ovarian cancer. Int J Gynecol Cancer 2005;15(2):183-91 

Included 

60 2005 du Bois, A. Rochon, J. Lamparter, C. Pfisterer, J. [Impact of center characteristics on outcome in 
ovarian cancer in Germany] Zentralbl Gynakol 2005;127(1):18-30 

Same study population as other publication of 
Du Bois et al. 2005 

61 2004 Ioka, A. Tsukuma, H. Ajiki, W. Oshima, A. Influence of hospital procedure volume on ovarian 
cancer survival in Japan, a country with low incidence of ovarian cancer. Cancer Sci 
2004;95(3):233-7 

Included 

62 2002 Kumpulainen, S. Grenman, S. Kyyronen, P. et al. Evidence of benefit from centralised treatment 
of ovarian cancer: a nationwide population-based survival analysis in Finland. Int J Cancer 
2002;102(5):541-4 

Included 

63 2002 Elit, L. Bondy, S. J. Paszat, L. et al. Outcomes in surgery for ovarian cancer. Gynecol Oncol 
2002;87(3):260-7 

Included 

64 2000 Stockton, D. Davies, T. Multiple cancer site comparison of adjusted survival by hospital of 
treatment: an East Anglian study. Br J Cancer 2000;82(1):208-212 

Included 
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Table 130 – Included studies  
 Author, year Country/r

egion 
Study 
period 

Included patients Definition of hospital 
volume 

Results 

Annual treatment volume 
1 Machida, 2022143 Japan 2014-2015 Women with invasive 

gynaecological malignancies: 
endometrial, cervical, ovarian. 
Results for ovarian cancer 
presented (n=52 457 for 
invasive ovarian cancer) 

Average annual treatment 
volume invasive ovarian 
cancer: 
High: ≥27 cases/year 
Moderate: 17-26 
cases/year 
Low: ≤16 cases/year 

High volume vs. low volume:  
HR: 0.90 (95% CI: 0.86-0.95) 
Moderate vs. low volume:  
HR: 0.97 (95% CI: 0.93-1.01) 

2 Wright 2017153 USA 2004-2013 Women with invasive epithelial 
ovarian cancer (first cancer 
diagnosis with histological 
confirmation) (n=100 725) 

Treatment volume 
(number of cases treated 
per hospital):  
High-volume: ≥20 cases 
/year 
High-intermediate: 9-19 
cases/year 
Intermediate: 5-9 
cases/year 
Intermediate-low: 2-5 
cases/year 
Low-volume: ≤2 
cases/year 

2-y survival: 
Low volume: 64.4% (95% CI : 62.5-66.4) 
low intermediate: 66.9% (95% CI: 66.0-
67.7) 
intermediate: 72.1% (95% CI: 71.2-73.1) 
high intermediate: 74.4% (95% CI: 73.9-
75.0) 
High volume: 77.4% (95% CI: 77.0-77.8) 
(p<0.001) 
5-y survival: 
Low volume: 39.3% (95% CI: 37.0-41.7) 
low intermediate: 41.8% (95% CI: 40.7-
42.8) 
intermediate: 46.8% (95% CI: 45.6-48.0) 
high intermediate: 48.4% (95% CI: 47.6-
79.2) 
High volume: 51.0% (95% CI: 50.4-51.6) 
(p<0.001) 
P-values were from test for linear trends in 
proportions. 

3 Seagle 2017152 USA 1998-2011 Patients with serous, clear cell, 
endometrioid, mucinous ovarian 
cancer who underwent surgery 
and received chemotherapy 
(n=104 766) 

Treatment volume? 
(unclear) 
Continuous variable (?) 

The hazard for death decreased 3% 
(95%CI 1% to 4%) for each 20 patients per 
year increase in mean annual ovarian 
cancer hospital volume 
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 Author, year Country/r
egion 

Study 
period 

Included patients Definition of hospital 
volume 

Results 

4 Cliby 2015157 USA 1998-2008 Women with invasive epithelial 
ovarian cancers (n=96 802) 

Annual treatment volume: 
≥26 cases/year 
15-25 cases/year 
7-14 cases/year 
1-6 cases/year 

1-6 cases: reference 
7-14 cases: HR: 0.96 (95% CI: 0.91-1.00) 
15-25 cases: HR: 0.92 (95% CI: 0.88-0.97) 
>25 cases: HR: 0.91 (95% CI: 0.86-0.96) 

5 Bristow 2015185 USA, 
California 

1996-2006 Women who were age ≥18 
years at diagnosis of a first or 
only invasive epithelial ovarian 
cancer, stage IIC/IV (n=18 199) 

Treatment volume: 
High-volume: ≥20 
cases/year 
Low-volume: <20 
cases/year 

Treatment at high-volume hospitals was 
significantly protective against ovarian 
cancer mortality: 
HR: 0.87 (95% CI: 0.81-0.93) 

6 Bristow 2014156 USA, 
California 

1996-2006 Patients ≥18 y with invasive 
epithelial ovarian cancer 
(n=11 865) 

Treatment volume: 
High-volume: ≥20 
cases/year 
Low-volume: <20 
cases/year 

High volume hospitals with high volume 
physicians had superior cancer-specific 
survival compared to low-volume hospitals 
with low-volume physicians: 
HR: 1.31 (95% CI: 1.16-1.19) 

7 Bristow 2013154 USA, 
California 

1999-2006 Patients 18 years or older and a 
first or only invasive epithelial 
cancer diagnosed. (n=13 321) 

Treatment volume: 
High-volume: ≥20 
cases/year 
Low-volume: <20 
cases/year 

Low vs. high volume, cancer-specific 
survival: 
HR: 1.08 (95% CI: 1.01-1.16) 

8 Mercado 2010159 USA, New 
York, 
Washingto
n, 
California 

1991-2004 Patients ≥ 18 y diagnosed with 
ovarian cancer (n=31 897) 

Treatment volume: 
Very high: ≥20 cases/year 
High: 10-19 cases/year 
Middle: 5-9 cases/year 
Low: 0-4 cases/year 

Patients treated in higher volume hospitals 
had better survival when compared to 
patients treated in low volume hospitals 
(high hospital volume HR: 0.89 (95% CI: 
0.86-0.93) and very high-volume hospital 
HR:0.79 (95% CI: 0.76-0.83) 

9 Vernooij 2009 bis161 The 
Netherlan
ds 

1996-2003 Patients with an invasive 
epithelial ovarian malignancy 
(n=1 077) 

Patients were assigned to 
the hospital where the 
initial treatment took place: 
High-volume: >12 per year 
Intermediate: 7-12 per 
year 
Low: ≤6 per year 

The patient volume of the hospital did not 
have a significant influence on survival. 
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 Author, year Country/r
egion 

Study 
period 

Included patients Definition of hospital 
volume 

Results 

10 Marth 2009158 Austria 1999-2004 Patients with ovarian cancer Treatment volume 
(unclear): 
Large: ≥24 patients /year 
Small: ≤23 patients/year 

Small versus large centres:  
HR: 1.38 (95% CI: 1.15-1.65) 

11 Oberaigner 2006160 Austria, 
Tyrol 

1988-2000 Patients with ovarian cancer 
(n=976) 

Treatment volume: 
Large: ≥36 cases/year 
Medium: 24-35 cases/year 
Small: ≤11 cases/year 

Small versus large department volume:  
HR: 1.39 (95% CI: 1.22-1.58) 

12 Du Bois 2005162 Germany QIII 2001 Patients with newly diagnosed 
epithelial invasive ovarian 
cancer (n=476) 

Treatment volume: 
High: ≥16 cases/year 
Low: 1-15 cases/year 

Univariable analysis:  
HR: 1.08 (95% CI: 0.78-1.46) 
Multivariable analysis:  
HR: 1.05 (95% CI: 0.74-1.51) 

Annual surgical volume 
1 Moterani 2020163 Brazil, 

state of 
Sao Paulo 

2000-2018 Women ≥18 y with invasive 
epithelial ovarian cancer who 
underwent surgery (n=6 111) 

Surgical volume: 
High volume: (median) 
≥20 cases operated/year 
Low volume: <20 cases 
operated/year 

All-cause-mortality, high volume hospitals 
versus low hospitals.  
HR: 0.86 (95% CI: 0.80-0.92)  

2 Wright 2019164 USA 2005-2015 Women with invasive ovarian 
cancer (n=136 196) 

Surgical volume? (unclear) 
High: >15 pts/year 
Medium high: 6-15 
pts/year 
Medium low: 3-5 pts/year 
Low volume: <3 pts/year 

The observed/expected (O/E) ratio of 
mortality was calculated for each hospital at 
each year. The expected morbidity rate was 
estimated as the mean predicted rate using 
a multivariable Poisson regression model 
adjusting for age, race, year of treatment, 
insurance, comorbidity, household income, 
education level, location, tumour stage, 
histology, and grade. There was a 
statistically significant decline in the O/E 
ratio with increasing prior year 
hospital volume for 60-day (p=0.004), 1-
year (p<0.001), 2-year (p<0.001) and 5-
year 
(p=0.008) mortality. 
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 Author, year Country/r
egion 

Study 
period 

Included patients Definition of hospital 
volume 

Results 

3 Uppal 2018138 USA 2004-2013 Patients undergoing debulking 
surgery for FIGO stage III-IV 
high-grade serous ovarian 
cancer (n=42 931) 

Surgical volume? (unclear) 
Categories of annual 
hospital volume 
≥31 cases/year 
21-30 cases/year 
11-20 cases/year 
≤10 cases/year 

Care at a high-volume hospital was 
independently predictive of lower hazard of 
death (adjusted HR: 0.86 (95% CI: 0.82–
0.90)). 
 

4 Eggink 2016148 The 
Netherlan
ds 

2004-2013 Women with FIGO stage IIB-IV 
ovarian cancer who had an 
attempt for maximal debulking 
(unclear) (n=7 987) 

Surgical volume: 
≥20 cytoreductions 
10-19 cytoreductions 
<10 cytoreductions 
(annual volumes of 1-3 
cytoreductive surgeries 
were considered to be 
incidents and were not 
included in the volume-
analysis)  

An unfavourable survival was found in 
patients that were treated in hospitals with 
an annual volume of <10 cytoreductions, 
compared to hospitals with an annual 
volume of 10–19 or 20 cytoreductive 
surgeries 
 

5 Bristow 2010165 USA 1996-2005 Patients with an invasive 
epithelial ovarian malignancy, 
FIGO stage IIIC/IV, who 
underwent surgery (n=45 929) 

Surgical volume per 
hospital: 
Very high: >35 cases/year 
High: 21-35 cases/year 
Intermediate: 9-20 
cases/year 
Low: <9 cases/year 

Using very high volume hospitals as the 
referent group, there was no significant 
difference in overall survival compared to 
high-volume hospitals. Below a hospital 
surgical volume of 21 cases/year, there 
was a stepwise decrease in overall survival 
as the hospital surgical volume decreased:  
Intermediate volume: HR:1.08 (95% CI: 
1.01-1.15) 
Low volume HR:1.14 (95% CI: 1.07-1.22) 

6 Kumpulainen 2009166 Finland 1999 Patients who have undergone 
primary surgical treatment for 
invasive epithelial ovarian 
cancer (n=275) 

Surgical volume: 
>20 cases/year 
10–20 cases/year 
<10 cases/year 

Disease-free survival improved significantly 
with increasing hospital operative volume 
(p=0.048 for continuous variable, and 
p=0.019 for categorical variable). 
There was a statistically significant 
association between cancer-specific 
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 Author, year Country/r
egion 

Study 
period 

Included patients Definition of hospital 
volume 

Results 

survival and hospital operative volume as a 
continuous variable (p=0.036). 

7 Schrag 2006167 USA (five 
states and 
six U.S. 
metropolit
an areas) 

1992-1999 Patients aged 65 years or older 
who were diagnosed with 
primary invasive epithelial 
ovarian cancer, who underwent 
surgery (n=2 952) 

Surgical volume: 
Continuous variable in the 
analysis 
High: 29-93 cases/ 8 years 
Intermediate: 13-28 cases/ 
8 years 
Low: 1-12 cases/ 8 years 

Modest association between hospital 
surgical volume and overall survival in a 
Cox model adjusted for case-mix (p=0.031). 
 

8 Ioka 2004169 Japan, 
Osaka 

1975-1995 Newly diagnosed ovarian 
cancer patients who underwent 
surgery (n=3 030) 

Surgical volume (Quartiles 
according to mean annual 
number of surgical 
procedures): 
High: mean 8.8 
operations/year  
Medium: mean 4.0 
operations/year 
Low: mean 2.0 
operations/year 
Very low: <0.3 
operations/year 

Very low versus high volume hospitals: 
HR: 1.6 (95% CI: 1.3-1.8) 
Low versus high volume hospitals: 
HR: 1.4 (95% CI: 1.2-1.6) 
Medium versus high volume hospitals: 
HR: 1.0 (95% CI: 0.9-1.2) 
 

9 Kumpulainen 2002170 Finland 1983-1994 Patients with invasive ovarian 
cancer who underwent surgery 

Surgical volume: 
Quartiles based on mean 
annual number 

Relative excess risk of death (relative 
survival rates): 
Quartile 1 (largest hospitals): 1.00 
Quartile 2: RR: 1.16 (95% CI: 1.03-1.31)  
Quartile 3: RR: 1.06 (95% CI: 0.94-1.20)  
Quartile 4: RR: 1.13 (95% CI: 1.00-1.28)  

10 Elit 2002168 Canada, 
Ontario 

1992-1998 Women >17 y old with newly 
diagnosed epithelial ovarian 
cancer who underwent primary 
surgery (n=3 815) 

Surgical volume: 
High volume: >99 
surgeries/year 
Intermediate volume: 16-
99 surgeries/year 

Relative survival time after initial surgery 
≥100 patients: RR: 0.85 (95% CI: 0.72-
1.00) 
16–99 patients: RR: 0.81 (95% CI: 0.70-
0.94) 
1–15 patients (ref.): RR: 1.00 
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 Author, year Country/r
egion 

Study 
period 

Included patients Definition of hospital 
volume 

Results 

Low volume: 1-5 surgeries 
/year 

11 Stockton 2000171 UK, Anglia 
and 
Oxford 
region 

1989-1993 Patients with invasive ovarian 
cancer who underwent surgery 

Surgical volume?  
Unclear: "hospital 
workload" 

Survival according to individual hospital 
workloads: 
Within group hospitals (with radiotherapy 
and oncology department): 
HR: 1.48 (95% CI: 0.79-2.74) 
Within group 2 hospitals (district hospitals): 
HR: 1.03 (95% CI: 0.83-1.30) 

Annual chemotherapy volume 
1 Vernooij 2009173 The 

Netherlan
ds 

1996-2003 Patients with an invasive 
epithelial ovarian malignancy 
(n=761) 

Patients were assigned to 
the hospital where the 
chemotherapy was 
administered: 
High: >12 pts/year 
Intermediate: 7-12 
pts/year 
Low: ≤6 pts/year 

Survival was increased in patients treated 
in hospitals with a high volume of ovarian 
cancer patients who received 
chemotherapy: HR: 0.8 (95% CI: 0.7-1.0) 

2 Ellit 2006172 Canada, 
Ontario 

1996-2002 Women with newly diagnosed 
ovarian cancer treated with 
systemic therapy (n=2 502) 

Hospital volume based on 
chemotherapy. Categories 
unclear (continuous 
variable?). 

There was no impact of hospital volume on 
outcome, regardless of the management 
strategy 
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APPENDIX 8. POINTS OF INTEREST 
RAISED BY PATIENT 
ORGANISATIONS 

Patient organizations (Kom op tegen Kanker, Esperanza and Gynca's) 
have listed a number of points of interest related to the treatment of ovarian 
cancer: 

 Good aftercare process, Reference Centres with a multidisciplinary 
team and experienced doctors, listening to patients and relatives. 

 Available and detailed data on differences between hospitals in terms 
of treatment quality should be public. 

 Need for Reference Centres with: 

o criteria for a minimum number of operations on an annual basis, 
and with experienced surgeons; 

o a clearly defined patient care pathway, from diagnosis to 
aftercare; 

o a multidisciplinary team; 

o collaboration with patient associations (refer patients to them and 
signal bottlenecks to hospitals). 

 Diagnosis: 

o When discovered, ovarian cancer is often well advanced; 

o Doctors should better recognize symptoms (knowledge of GPs? 
ultrasound?) 

o It sometimes takes a long time for a GP to refer, then there is a 
waiting period of several months. 

 Referral to Reference Centres, second opinion questions: 

o  should become more self-evident; 

o Too little information is given about the possibility of a second 
opinion; 

o Hospitals should cooperate more (less competition). 

 Treatment should be 'standard of care' in every hospital. 

 Psychosocial care could be improved: 

o How to deal with (generalized) fear? 

o Sexologists are not available everywhere; 

o Long-term access to an onco-psychologists is necessary (in 
home care and hospital care). 

 Take care of late consequences / aftercare: 

o Ovarian cancer has serious consequences (lymphedema, scar 
tissue…); 

o Some hospitals act proactively, others leave a lot to be desired; 

o Need for preventive action to avoid side effects; 

o Make sexuality more open to discussion (don't wait for the patient 
to bring it up); 

o Need for a clear guidance trajectory: “We advise those who have 
a certain problem (e.g. lymphedema) to take certain care.”; 

o Not recognizing certain problems (e.g. dental problems after 
chemo): need for more data about this to map the problem; 

o Working after cancer: not obvious. Tiredness, concentration… 
need for flexible arrangements to resume part-time. 

 Need for information about latest treatments, clinical studies, available 
psychosocial care. 

 Listening to the needs of patients and relatives. 
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 Involving the patient in the choice of treatment (shared decision 
making): challenge for healthcare. It is not easy to weigh two 
treatments against each other. 

 Major differences between hospitals, e.g. in terms of rehabilitation 
offer and information provided (e.g. info sessions about sexuality, 
lymphedema).  
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