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Figure 9.5.: Probabilistic sensitivity analysis
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Budget impact

We estimated the number of eligible patients in Belgium to be on average 680 (95%CIl 435-
962) or 850 (95%CI 560-1201), depending on the underlying assumptions (seechapter |2).
For our budget impact analysis, we assume that 850 new implants per year are possible
in Belgium and this number remains constant through the years. The budget impact was
calculated yearly for every new cohort of patients and was calculated until a steady-state
was reached.

All costs are based on the cost-effectiveness model. Similar as in the previous part, we
present the results based on mortality scenario 2. This time, for budget impact, both the full
cost and incremental budget impact are calculated. Costs are not discounted. For the yearly
budget of OPT, the cost categories were hospitalisation, follow-up (see subsubsection 9.1.7.3)
and cross-over to ICD. For the CRT-P group this was CRT-P implantation, CRT-P replace-
ment, hospitalisation, follow-up and upgrade from CRT-P to CRT-D. Finally, for CRT-D this
was CRT-D implantation, CRT-D replacement, hospitalisation, and follow-up. All input vari-
ables have an underlying uncertainty. However, to keep the presentation of results clear,
we calculated the budget impact with a fixed cohort of 850 patients in combination with
the average cost (based on 1000 Latin-hypercube simulations) for all cost categories. In this
part, we present the aggregated costs of all these categories. Details of all subcategories are
available in appendix (Appendix D).

In 201 I, the CRT-P and CRT-D cohorts cost about €7.6 and €19.6 million more, respectively,
than the OPT group. When the first implants are replaced (i.e. in our model in 2017 for
CRT-P and 2016 for CRT-D), this extra budget impact increases to more than €14 million for
CRT-P and about €34 million for CRT-D.

The yearly budget increases stepwise due to the accumulated costs of (still living) patients
treated/implanted in the preceding years and costs for a yearly new cohort of patients
(Figure 10.1). Depending on the modelled mortality scenario, a steady state is reached in
2026 (mortality scenario 2) or 2021 (mortality scenario 3). The calculated budget impact is
higher in mortality scenario 2 and it takes longer before it reaches a steady state due to the
more optimistic survival extrapolation. In it’s steady state, the total budget impact is about
€31, €50, and €79 million for OPT, CRT-P and CRT-D, respectively. This means an extra
effort of about €19 or €48 million versus OPT, depending on the choice of CRT-P or CRT-D,
respectively. This is lower if a more rapid increase in the time-dependent mortality rate is
modelled (mortality scenario 3). However, the trend is about the same with a much higher
budgetary effort for CRT-D in comparison to CRT-P.
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Figure 10.1.: Budget impact CRT-P/D
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KEY POINTS

Cost-effectiveness

Assuming constant mortality rates results in unrealistic survival in the long
term. Including an age-dependent survival curve is necessary to model a cred-
ible survival function in the long term.

The modelled life expectancy of about 5 years in the OPT group shows that
the considered population has a relatively bad prognosis.

The cost-effectiveness of CRT-P versus OPT is on average between €10,900
and €15,000 per LYG and between €9,600 and €12,600 per QALY gained.
From an economic point of view (i.e. working on the cost-efficiency frontier),
CRT-D should not be compared to OPT, but to CRT-P.

The cost-effectiveness of CRT-D versus CRT-P is on average higher than
€44,000 per LYG and €57,000 per QALY gained. These results are based on a
treatment effect that on average is better for CRT-D versus CRT-P, i.e. a de-
crease in mortality of 36% versus 24%, respectively. However, it is not shown
that CRT-D performs significantly better than CRT-P. If (future evidence would
show that) the treatment effect is not (much) better for CRT-D versus CRT-P,
CRT-D’s ICERs would be much more unfavourable.

Based on several sensitivity analyses, the ICERs for CRT-P vs. OPT are rather
robust for modelled changes. In case of CRT-D, changes in mortality gain vs.
CRT-P and a shorter time horizon result in more unfavourable ICERs.

Based on efficiency arguments, CRT-P can be recommended for our target
population of NYHA Il and IV patients. The cost-effectiveness of CRT-D versus
CRT-P is rather questionable.

Budget impact

The budgetary effort is more than just the cost for the device.

The budgetary effort increases over the years: In the first year, the CRT-P and
CRT-D cohorts cost about €7.6 and €19.6 million more, respectively, than the
OPT group. When the first implants are replaced (i.e. after >5 years), this
extra budget impact increases to more than €14 million for CRT-P and about
€34 million for CRT-D. In the steady state, this is an extra budgetary effort of
more than €19 million or €48 million for CRT-P and CRT-D, respectively, versus
OPT.
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11 Discussion of the health-economic eval-
uations

In chapter 8, a review was done of the economic literature. All identified cost-effectiveness
studies were performed abroad. Since costs and resource use may vary highly from coun-
try to country, no conclusions could be drawn for the Belgian context solely based on the
literature review. In chapter 9, a Belgian cost-effectiveness model was therefore developed.
The role of the economic literature review lied mainly in presenting how different authors
structured their models and estimated the input variables and how results differed in function
of the assumptions.

1.1 General limitations of the trials

All identified economic evaluations, including our own model, are subject to a number of
common limitations. Firstly, a major limitation is the short-term follow-up of the trials. Given
this short follow-up, evaluations are either done on short-term horizon, not accounting all
costs and benefits of the treatment, either they are done on long-term (as in our model), but
then crucial assumptions are made on extrapolation of mortality, quality of life and costs of
the treatment options. None of the existing trials has long enough follow-up, for instance,
to address device replacement costs.

Secondly, the economic evaluations are limited by the external validity of the trial results.
One major limitation is that only experienced providers participated in the trials.! There-
fore, itis possible that the complication rates are not generalisable to other, less experienced,
provider settings. If this is the case, then the results of the economic models are biased in
favour of the CRT treatments. Similar, it is not clear how average crude late device related
serious adverse events are reported in the trialschapter 6. Again, not including this in the
economic evaluation would (incorrectly) favour CRT.

Furthermore, the majority of heart failure patients in the CRT trials were receiving optimal
drug therapy including ACE inhibitors and beta-blockers, which is not reflective of real world
clinical practice in Belgium (see chapter on Belgian practice).

Another limitation on the external validity of the trials is that they excluded patients with an
indication for an ICD,® which does not reflect the real-world situation.

For other limitations of the trial results, we refer to the chapter on clinical effectiveness.

11.2 Model structure and inputs

11.2.1 Comparators

We aimed to assess the cost-utility for three treatment alternatives for patients with heart
failure: OPT, CRT-P and CRT-D. Given that CRT-P appears to have a better cost-effectiveness
ratio compared to OPT than CRT-D, the relevant comparator for assessing the cost-effectiveness
of CRT-D, which is (non-significantly) better than CRT-P, is therefore CRT-P, not OPT. The
comparator chosen obviously may have a large impact on the resulting ICER. Feldman et al.®®
for instance compared both CRT-P and CRT-D with OPT, but did not compare CRT-D with
CRT-P directly. By comparing CRT-D with OPT, it is clear that this biases results and leads
to a higher comparative advantage than when compared with CRT-P. The ICER of CRT-D
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11.2.2

compared to OPT as reported by Feldman et al. was $43,000 per QALY, whereas the ICER
compared to CRT-P would have resulted in $172,000 per QALY (own calculations based on
published results from Feldman et al.?®). It is clear that from an economic point of view,
working on the cost-efficiency frontier may have a large impact on the ICERs and may alter
conclusions. This is the case for the evaluation of CRT-D.

Furthermore, based on medical arguments, it could be argued that CRT-D should be com-
pared to conventional ICD treatment. However, from an economic point of view, ICD is
not a cost-effective intervention in primary prevention (Figure 1.1 and references?"’?), and
it does not make sense to quantify the efficient use of resources based on a non-efficient
alternative. In a previous KCE report,?' the ICER of ICD was found to be €71,400 (40,200 —
134,600) per QALY gained compared to OPT in the most favourable scenario, and €132,100
(71,600 — 261,500) per QALY gained in the worst-case scenario. The average ICERs are
indicated on the following figure. Given that the ICER of ICD compared to OPT appears
higher than both the ICER of CRT-P and CRT-D compared to OPT, ICD is excluded from
the cost-efficiency frontier by extended dominance (assuming that the effectiveness of ICD
is not higher than that of CRT-D). Therefore, from an economic point of view, CRT-P is the
justified comparator for CRT-D and not ICD.
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Figure 11.1.: Cost-effectiveness plane for CRT-P, CRT-D (and ICD)

Mortality

The annual mortality rate used in our model was 19 %, based on the outcome of the COM-
PANION trial, and about | | % in alternative scenarios (mortality scenario 7 and 8). In CARE-HF
this was 12.6% and Nichol et al.®> mention that large long-term trials (assessing pharmaco-
logical treatment in patients with LV dysfunction after M, advanced chronic heart failure or
chronic heart failure), show annual mortality rates ranging from 11% to 20% for OPT pa-
tients. Although comparable (but at the high end) with of mortality rates in other CRT trials
it is unsure whether these data are generalisable outside the clinical trial setting.

As longer-term follow-up data are lacking, mortality rates of the trial were furthermore
extrapolated using different functions. The extrapolation methods were checked for their fit
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11.2.3

11.2.4

with the short term trial mortality rates, and their face validity in terms of how long patients
were living. As such we avoided patients living up to for instance |12 years, which was
the case if monthly mortality rates were kept constant. We based our analysis on all-cause
mortality, since it is difficult to distinguish causes of death in patients with cardiovascular
disease.®? This is in contrast to for instance Bond et al.”%/Fox et al.® where mortality was
subclassified in death resulting from worsening heart failure, a sudden cardiac event, other
(non-cardiac) causes and postoperative death (for initial and consequent operations).

The results of a meta-analysis show that CRT-P performs significantly better than OPT. Sim-
ilarly, the COMPANION study shows a significant reduction in mortality for CRT-D versus
OPT. However, from an economic point, CRT-P is the correct comparator for CRT-D. There
is currently no trial that shows that CRT-D performs significantly better than CRT-P. If the ef-
fect on mortality would be relatively small, than the cost effectiveness of the more expensive
CRT-D intervention becomes very questionable.

Hospitalisations

Whereas some other models also distinguish between different types of hospitalisations,
such as hospitalisation due to heart failure, due to arrhythmia, due to lead dislodgement and
infections, we did not make such a distinction in the base scenario. Peri-procedural complica-
tions linked to the implantation, other than mortality, were not separately considered in our
model and were assumed to be implicitly included in the cost of the initial implantation.

Given that no separate cost data is available for the different types of hospitalisations in
Belgium, we based our analysis on an overall hospitalisation rate and an average hospitalisation
cost. As no better data were readily available, the hospitalisation cost for all hospitalisations
in the APR-DRG 194 group in the year 2007 was taken as a proxy. We are aware however
that the hospitalisations in this APR-DRG also include hospitalisations which are not relevant
for this economic evaluation. Besides the base scenario we also considered a scenario with
hospitalisation due to heart failure only.

The scenario with all-cause hospitalisations may include non-disease related hospitalisations
and may possibly overestimate the costs for survivors in the model. However, given that
this is the case for all three treatment options, the impact on incremental costs may rather
be limited. In contrast, hospitalisation due to heart failure, i.e. the third hospitalisation
scenario, may underestimate costs since it is not clear if e.g. device-related hospitalisations
are included in this category. As mentioned in the patient issues chapter 6, adverse events
related to CRT-P and CRT-D can be substantial and may be higher in real-world situations
than in controlled trial settings. If CRT-P and CRT-D related adverse events would seem to
be higher than modelled, cost-effectiveness results would deteriorate.

Utilities

Furthermore, all evaluations are limited in the way how improvement in QoL was included,
since utility studies are scarce, subject to a number of limitations, and result in considerable
variation both in terms of absolute utility values and incremental changes. The studies either
only include utility values for part of the relevant health states, either they are not derived
from a general public sample, either they measure utility values for the different NYHA classes
rather than for the different treatment groups directly. Such indirect utility determination
approach however cannot be considered optimal as its validity depends on a double link,
firstly the link between the treatment and outcome (in terms of NYHA class, which is a
subjective measure for functional disability) and secondly between NYHA class and quality
of life. Such indirect determination therefore bears an increased risk of inaccuracy.

Some models based utility values on different sources for utility values. This approach is
also questionable as utility values may differ considerably between studies and may better
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reflect the incremental effects of treatments rather than the absolute utility values for a given
treatment option. However, even the incremental effect changes considerably depending on
which study is taken (see Figure 8.2). When results from different studies are combined,
however, incremental changes are theoretically calculated and therefore unreliable. In our
model, we have aimed to address these issues by taking direct utility measures based on
a single source,®” except for the utility for hospitalisation. This latter health state however
does not have a major impact on the model results since it was only included for the initial and
device replacement hospitalisations (since QoL during the other hospitalisations is assumed
to be reflected in the general utility values). Using a different source for hospitalisations
therefore is not considered a major issue in this model.

Calvert’* furthermore showed that the EQ-5D appears to be an acceptable valid measure
for use in patients with heart failure. This further motivated the use of direct EQ-5D utility
values in our model.

A common limitation of the utility values used in all models (including our own model) is that
they were assumed the same for CRT-D as for CRT-P related events, given that no separate
utility values are available. Patients with CRT-D however may have a lower quality of life due
to shocks of the defibrillator.2""%¢ This assumption therefore likely has a favourable impact
on the ICER of CRT-D.

Another limitation of the utility values we used is that they are assumed to remain con-
stant for the lifetime time horizon. It is known however, that QoL varies in function of a
person’s age, and therefore one can question this assumption. The impact of how the util-
ities are extrapolated into the future may however not be very large, as when the same
assumption is taken consistently in all treatment options, the incremental difference (which
eventually determines the ICER) is likely to be rather small. Nevertheless, our assumptions
on constant utilities are on the optimistic side for the CRT treatments. Looking at other
models, extrapolation of utilities is done in different ways. Yao (2007)3 e.g. assumed con-
tinuing constant monthly transition probabilities between NYHA classes on the long term.
Caro (2006)? on the other hand argued that this is not consistent with the CARE-HF trial
where improvements in NYHA class took mostly place shortly after CRT implantation and
remained relatively stable throughout the further study period. Bond (2009)”° also modeled
no further change in NYHA class after 18 months.

Pharmaceuticals

In some of the discussed models, pharmaceutical costs were excluded for the reason that
there are no significant differences in consumption of pharmaceuticals between the treatment
groups. This may be true for an individual, however, it is not correct when comparing the
OPT, CRT-P and CRT-D groups since mortality is different over the three groups. In our
model, pharmaceutical costs are therefore included, since patients in the CRT group live
longer and are thus likely to consume more pharmaceuticals in the long run. Similar, GP and
cardiologist visits (including integrity checks) increase disease-related follow-up costs and
should be included in the model since they have an impact on incremental costs.

Device longevity

Annual replacement probability from start as applied by McAlister®' and Nichol®?does not
appear to be very logical; Replacements occur normally within a certain time frame. this
implies that the annual replacement probability remains very low during the first years, to
increase suddenly sharply to almost 100% after e.g. 5 or 6 years. Industry may argue that
service life improves with newer models being introduced. For example, Yao et al. assume
a longer service life for CRT-D (7 years) than CRT-P (6 years). Such optimistic assumptions
should be better supported by evidence. As long as this is not the case, more conservatively
device longevity estimates should be used.
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11.2.7

11.2.8

1.3

Cardiac transplantation

The possibility of cardiac transplantation was not included in our model mainly since it oc-
curs rather seldom. Furthermore, the procedure appears to be associated with long-term
complications which would need to be included as well.5?

Uncertainty

In our analysis we have aimed to reflect uncertainty by fitting and choosing the most appropri-
ate distributions for different parameters in the decision model. We used Beta distributions
for (transition) probabilities and utilities, log-normal distributions for treatment effects (see
Table 9.1 for a full overview). In the discussed models from abroad, sometimes rather in-
appropriate distributions were applied. McAlister (2004)®' and Nichol (2004)%2 for instance
used a triangular distribution for utilities. A triangular distribution is defined by a mode, a
lower and upper limit. Real-life data, including utility data, however do not tend to follow tri-
angular distributions. With asymmetric triangular distributions, furthermore, the mode does
not equal the mean, whilst often mistakenly the mean is used to determine the mode.

Patient subgroups

It would have been interesting to examine the influence of changing age. It is no problem
to change the time-dependent increase in mortality which relies on the Belgian life tables.
However, we have no information about the influence on other input variables, such as initial
mortality, QoL, and hospitalisations. Therefore, we preferred no to model this as it could
not be supported by reliable data.

Finally, there are no trials for NYHA class /Il patients that compare CRT-P and CRT-D with
optimal medical therapy and gather information on hard endpoints. Therefore, it is not
possible to make a reliable cost-effectiveness calculation for this population. Recently, there
has been a publication on the cost-effectiveness of CRT in NYHA class I/ll patients.®® This
publication, however, did not make a difference between the much more expensive CRT-D
and cheaper CRT-P intervention. As discussed before, this is of major importance for the
calculated cost-effectiveness of CRT-D. Furthermore, the general comparator is indicated as
optimal medical therapy, but all patients in fact received an implant. In less than 10% of these
patients no ICD was implanted and the left ventricular pacing function was switched off.
Currently, there is no evidence on hard endpoints to support a reliable economic evaluation
of CRT-P and CRT-D.
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Part IV.

Organisational issues
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12.1

Expected future use of CRT in Belgium

Recent Belgian studies in heart failure patients

In this chapter, we estimate the future need for CRT devices in Belgium. Our model is based
on Belgian data from two recently published studies. One study aimed to determine the
incidence of HF in Belgium, based on general practice.” A second study aimed to evaluate in
patients hospitalised with NYHA IlI-IV HF, the prevalence of CRT candidates, the actual use
of CRT and potential clinical reasons for not using CRT in eligible CRT candidates.®

In the general practitioners (GP) study, data were prospectively collected during a 2-year
period by a nationwide network of a sample of GPs (sentinel practices). All adult patients
for whom the diagnosis of HF was clinically suspected for the first time were registered.
Patients were included in the study if the diagnosis of HF was confirmed after | month. The
yearly adult sentinel population was estimated to be 143,705 or almost 1.8% of the Belgian
adult population. In total, 754 patients were suspected to have HF during the 2 years of the
registration. The diagnosis of HF was confirmed after | month for 557 patients or 74% of
all recorded patients. The median age of the patients with confirmed HF was 79 years (SD
12.6). The median age of the female patients was 82 years (SD 11.7) and the median age
of the male patients was 76 years (SD 12.9). From their data, the authors estimated that
in Belgium yearly 15,643 new patients of HF are diagnosed (95% CI: 13,861 to 17,590; Pl
in Figure 12.1). At the time of the diagnosis, only few in patients were classified as NYHA
I (3%). Most of the patients were classified as NYHA Il (50%), 27% as NYHA IV and 20%
as NYHA IlI. Six months after the initial diagnosis, mortality was 19%, with no differences
between men and women. After 6 months, 25.6% of the survivors were in NYHA I, 45.2%
in NYHA class Il and 25.2% in NYHA IV (Table 12.1).

Table 12.1.: NYHA class at | and 6 months after diagnosis (confirmed cases)

Patients with
diagnosis confirmed

Patients alive at 6
months

Source: Devroey et al.” (additional numeric data obtained from the author)

The hospital based study was founded on the data from a prospective HF registry conducted
in 2 hospitals in Belgium in 2008.8 Data were available from 322 consecutive patients who
were admitted on cardiology wards in 2 hospitals. Mean age of the patients was 76 SD
I'l years, 57 % of them were male. In total, 79 patients (25% of the population) had LVEF
<35% and QRS>120 ms. Of these 79 potential CRT candidates, 18 patients (23%) received
CRT during hospitalisation or during the 6 months following discharge, indicating that 6%
of the total population was treated with a new CRT device. Of these, approximately one
quarter received a CRT-P and three quarters a CRT-D. Potential CRT candidates who were
not treated with CRT were older (76 SD 10 vs 68 SD 13 years), had a smaller QRS (146 SD
27 vs 167 SD 23 ms) and had more frequently a history of CAD (75% vs 44%).
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12.2

Scenario based on general practice

In the first scenario we assume that patients who are considered for CRT treatment will have
their HF diagnosis first made by a GP (Figure 12.1). In the GPs study, the yearly incidence of
HF in the Belgian population was estimated to be 15,643 (95% Cl: 13,861 to 17,590; Pl in
Figure 12.1). It represents the “Incident HF”’ number in the model. This figure is comparable
with the incidence rate of 1.63 per 1000 inhabitants registered in the Intego network, a
computerised voluntary network of GPs in Flanders.?

OPTIMAL ¢
TREATMENT D
6 month :
MORTALITY
Y

P2a SOURCE POPULATION

TARGET

POPULATION

Pda CRT-TREATED

Figure 12.1.: Scenario based on the incidence of HF, diagnosed by a sample of Belgian general

practitioners.”

From the original cohort, 431/557 (77.4%) (T1) patients is alive and in NYHA class I, Il
or IV after six months. Applying these proportions (with their distributions) to the yearly
incident HF population yields an estimate of 12105 (95%CI 10828 — 13466) (P2a) NYHA class
[I-IV patients under optimal treatment. These patients constitute the source population in
the model. Not all patients with severely symptomatic HF are suitable candidates for CRT
treatment. According to current knowledge, HF patients that most probably will benefit
from CRT have severe systolic left ventricular dysfunction (LVEF<35%), electrocardiographic
signs of cardiac dyssynchrony (QRS width >120 ms), and are in sinus rhythm. From the
Belgian hospital based study mentioned above, 79/322 (24.5%) (T2) of the source population
is estimated to meet these guidelines (we assume that the proportion from this study in
NYHA class II-IV applies to NYHA class Il patients as well).® Applying these proportions
(with their distributions) to the source population, yields a yearly target population 2969
(95%Cl 2417 — 3555) (P3a) potential CRT candidates per year. In the same study, 18/79
(22.8%) (T3) of eligible patients eventually were treated with a CRT. Taking into account
these numbers in the model yields a yearly estimate of 676 (95%Cl 435 — 962) (P4a) new
CRTs.

a. www.zorg-en-gezondheid.be/Cijfers/Zorgaanbod-en-verlening/Artsen/Chronische-aandoeningen—incidentie-
en-prevalentie/ and www.intego.be.
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12.3

Scenario based on hospital practice

A second scenario starts from the observed number of hospitalisations for HF in Belgium as
indicated by the mandatory Belgian register of Minimal Clinical Data. In the year 2008, 18123
unique patients were hospitalised because of HF as a primary diagnosis were registered in
Belgium (Figure 12.2) (on a total population of 10,584,534 in 2007). Since CRT implantation
is not used as an acute therapeutic intervention, we define the source population in this
scenario by subtracting the patients that die in-hospital. In the MCD data, in-hospital mor-
tality amounts to 15.7% (2840/18123) (T4). This yields a source population of 15282 (95%Cl
15089 — 15484) (P2b).

HOSPITALISED

EARLY (30 day)
MORTALITY

P2b SOURCE POPULATION

TARGET
POPULATION

Pdb  CRT-TREATED

Figure 12.2.: Scenario based on observed hospitalisations for HF in Belgium.®

Applying the hospital based data retrieved from Desutter® (T2 and T3) yields a target popula-
tion of 3749 (95%CI 3152 —4371) (P3b) and a CRT-treated number of patients of 853 (95%ClI
560 - 1201) (P4b). These numbers are higher than those obtained in the first scenario. This
may be related to the fact that Minimal Clinical Data are collected for billing purposes and
are not intended for being used as clinical information. On the other hand, patients that are
treated with CRT but that have not been hospitalised for HF prior to the CRT implantation,
are not considered in this model.

As described in a previous chapter, yearly CRT implantation rates in Belgium numbered 522
for primo implantations and 187 for replacements in 2008/2009. The observed primo im-
plantation rates lie at the lower estimate side obtained by our models. The demand for
CRT may increase in forthcoming years as a consequence of the results of recent trials that
demonstrate a beneficial effect of CRT in patients with only mild or moderate HF symptoms
(NYHA class Il). On the other hand, a component of these potential future patients may
already have been receiving a CRT because of off-label use of CRT. This is demonstrated in a
European CRT survey in 140 centres from |3 European countries between November 2008
and June 2009."7 Out of 2438 patients in whom a CRT device was implanted, 23% were in
atrial fibrillation, 22% were in NYHA class I/ll and 17% had an ejection fraction of more than
35%.

As can be inferred from the scenarios described above, the proportion of patients from
the target population that eventually receives CRT treatment has an enormous impact on
the estimation of the future use of the CRT devices. This proportion may vary widely and is
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largely dependent on patients’ and physicians’ preferences, their belief in modern technology,
age, co-morbid conditions, life expectancy, organisational issues and cost considerations.

KEY POINTS

- Based on recent Belgian data in HF patients, a crude estimation of the yearly
number of new NYHA I, 1ll and IV patients amounts to a CRT target popula-
tion of 3000 to 3800 patients.

— The proportion of patients from the target population that eventually will re-
ceive cardiac resynchronisation therapy may vary widely and is dependent on
patients’ and physicians’ preferences, their belief in modern technology, age,
co-morbid conditions, life expectancy, organisational issues and cost consid-
erations. Based on real world Belgian data, we assume that yearly 680 to 850
new patients will receive CRT.
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13.1

CRT-P or CRT-D?

As discussed earlier, CRT therapy can be delivered in its basic version known as CRT-P, or
in an extended version where it is combined with an ICD and is then known as CRT-D. The
rationale to combine CRT and ICD therapy in one patient is related to the fact that HF
patients are at high risk for life threatening arrhythmias, potentially leading to sudden cardiac
death.

The defibrillation component

Conventional ICDs are indicated in the secondary prevention of sudden death in patients
with documented life threatening ventricular arrhythmias, irrespective of NYHA class. In
primary prevention their effectiveness has been documented in NYHA class I/l patients
with a left ventricular ejection fraction <35%, and in NYHA class | patients with an ischaemic
cardiomyopathy and an ejection fraction of <30%. ICD is contra-indicated in NYHA class IV
or in patients with an expected survival of less than one year.?'

Although the absolute risk of dying due to cardiac arrest or due to HF both increase with the
functional degree of HF, there is a disproportionally higher risk of progressive HF death in
highly symptomatic patients. Conversely, cardiac arrest represents the major cause of death
in mildly symptomatic patients, a group of patients in whom an ICD has been demonstrated
to offer the greatest benefit.*¢8' There are no randomised trials that directly compared the
clinical effectiveness of ICD in primary prevention in NYHA class Il versus lll however, and
current guidelines do not make a distinction between NYHA class Il/Ill in their recommend-
ations for ICD therapy (appendix).

The potential contribution of device based treatment in patients with left ventricular systolic
dysfunction is summarised and schematically outlined in Figure 13.1.

LEFT VENTRICULAR SYSTOLIC DYSFUNCTION

| CLINICAL CONDITION |

TREATMENT

Figure 13.1.: Device-based treatment of patients with left ventricular systolic dysfunction
(Source: KCE. Horizontal lines connecting NYHA classes indicate that over
time, patients may move from one class to another. Sec. prev.:secondary pre-
vention. Arrows point towards device treatment supported by scientific evid-
ence.)



Cardiac Resynchronisation Therapy KCE project 2010-09

13.2

The resynchronisation component

As far as CRT is concerned, randomised trials have shown that CRT-P and CRT-D prolong
life and reduce hospitalisations for HF when added to optimal medical therapy in subsets of
patients with NYHA class Ill/IV HF. This has been best documented in medical therapy re-
fractory patients with symptomatic chronic HF, who were in sinus rhythm, who had a severely
depressed systolic heart function (ejection fraction £ 35%) and intraventricular conduction
delays. In these trials, NYHA class IV patients represented a minority of patients (15% in
COMPANION?® and 6% in CARE-HF' of the study population.

The methods used to assign a given NYHA class to patients was not elaborated in the
trials, but some necessary clinical characteristics were specified in the study protocol. In
COMPANION, patients had to be hospitalised for the treatment of HF in the preceding 12
months.?> In CARE-HF, eligible patients should have had HF for at least six weeks, but those
who had a major cardiovascular event in the previous six weeks were excluded.! Based on
these elements, recently issued clinical guidelines have restricted the use for CRT in NYHA
class IV patients to “ambulatory NYHA class [V” patients defined as: “NYHA class IV patients
that have had no scheduled or unscheduled admission for HF during the month preceding

the CRT implantation and who have a life expectancy of at least 6 months”.'?

No trials have compared CRT-P with optimal medical therapy in patients with only mild
symptoms of HF (NYHA class I/ll). Trials in these patient groups enrolled mostly NYHA
class Il patients with an established indication for a conventional ICD, and randomised them
to ICD-only or CRT-D. In the most recently published trial, a survival benefit was shown in
patients treated with a CRT-D over those treated with an ICD-only.>'

The effect of CRT on overall hospitalisations is not fully clear. Data from the earlier trials
do not allow to establish the long term effect of CRT on all-cause hospital admissions. In
the most recently published trial, the proportion of patients that were hospitalised at least
once during follow-up was similar in both study groups (56.3% in the ICD-only group versus
57.0% in the CRT-D group).”"

A direct comparison of CRT-P versus CRT-D has never been performed and it is still a matter
of debate whether CRT-D confers a survival benefit over CRT-P#2? In the COMPANION
trial, patients were randomised to medical treatment, to CRT-P or to CRT-D. The risk of
the combined end point of death from, or hospitalisation for HF was reduced by 34% in
the CRT-P group (P<0.002) and by 40% in the CRT-D group (P<0.00| for the comparison
with the medical-therapy group). A CRT-P reduced the risk of death from any cause by 24%
(P=0.059), and a CRT-D reduced the risk by 36% (P=0.003).% In a Bayesian network meta-
analysis of 12 trials, the effect on all-cause mortality was calculated when adding CRT-D to
optimal treatment as compared to optimal treatment alone, to CRT-P and to ICD-only.’ It
was found that CRT-D therapy reduces the number of deaths by one third compared with
medical therapy alone. However, there was insufficient evidence to show the superiority of
CRT-D therapy over CRT-P. The authors argue that the routine use of CRT-D in all patients
eligible for both treatments, on the basis that it may prolong survival over CRT-P or ICD
alone, is not appropriate.
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KEY POINTS

- In the primary prevention of sudden cardiac death, conventional ICDs are
indicated in subgroups of HF patients in NYHA class ll/lll. They are contra-
indicated in NYHA class IV.

— In comparison with an optimal medical treatment, both CRT-P and CRT-D
have an additional beneficial effect in subgroups (ejection fraction <35%, QRS
=120ms) of patients with NYHA class IlI/IV. It is not clear whether CRT-D per-
forms better than CRT-P in these patients.

— In NYHA class Il patients CRT-D has an added benefit over conventional ICD
treatment. The role played by CRT-P in NYHA class Il patients has not been
established.

— Practising cardiologists are facing a dilemma in NYHA class Il patients that
are suitable candidates for conventional ICD treatment. Clinical trials have
shown that in some of those patients, CRT-D therapy performs better than a
conventional ICD.
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Regulatory considerations

Whereas Belgium holds a top position in the number of conventional PM implants per mil-
lion inhabitants in Europe since decades, this is not the case for ICD or CRT devices.'?
EUCOMED (an international association of manufacturers and suppliers of medical tech-
nology) provides data on its website (www.eucomed.org) of PM and ICD sales per million
inhabitants in 16 European countries for the years 2004 through 2008. Data related to con-
ventional CRT sales in 2005-2008 are depicted in Table [4.1. In contrast to conventional PMs,
the Belgian CRT sales numbers provided by EUCOMED are superior to those from IMA as
described in a previous chapter (Table 7.2). The reason for this difference is not clear and it is
not known if sales data from other countries are different from official implantation numbers
as well.

These EUCOMED data indicate that Belgium has a relatively high number of CRT-P and a low
number of CRT-D sales as compared to other Western European countries. Adding both
2008 numbers shows that with 85 CRTs per million inhabitants per year, Belgium and France
rank seventh among 16 West-European countries in CRT sales rate. Whereas Belgium is a
top implanter of conventional PMs, its CRT implantation rate is average compared to other
Western European countries. This behavioural difference in the Belgian PM versus CRT
practice may be related to the fact that, in contrast to conventional PM therapy, CRT practice
has been restricted so far (i.e. no reimbursement for the left ventricular lead in CRT-P and
CRT-D limited to ICD-accredited centres).

Table 14.1.: Sales of CRT-P and CRT-D per million inhabitants in selected European countries,
2005-2008

AUSTRIA
BELGIUM
DENMARK
FINLAND
FRANCE
GERMANY 55 70 84 103 116
GREECE 8 12 17 28 35
IRELAND 29 8 31 37 40
ITALY 73 93 114 134 160
MNETHERLANDS 53 72 a7 94 119
NORWAY 18 21 24 22 45
PORTUGAL 18 22 27 31 42
SPAIN 16 19 25 27 39
SWEDEN 21 30 37 38 92
SWITZERLAND 29 38 45 51 68
UK 18 35 39 a7 79
WESTERN EUROPE* 38 32 63 74 99

RATIO BEL/W.EU. 0,68 0,24 0,63 0,23 0,86

Source: EUCOMED website (www.eucomed.org). *Average Western European numbers
obtained from van Veldhuisen.®3

The fact that the CRT-D implantation rate in Belgium is relatively low in a European context
may be consequential to the fact that the reimbursement of ICDs in primary prevention
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is legally limited and hence physicians may have opted for implanting a CRT-P in patients in
whom they otherwise would have considered a CRT-D. Obviously, this holds true only for
cardiologists working in an ICD accredited centre. The relatively high number of CRT-Ps
may also be related to the almost unrestricted access for hospitals to CRT-P implantations.
The overall relatively low CRT implantation rate most probably is also impacted by the fact
that the left ventricular lead was not reimbursed until July I, 2007, when it was accepted for
reimbursement in combination with CRT-D only.

The implantation of a CRT device is more demanding than that of a conventional PM or ICD,
because of the technical skills involved in the positioning of the left ventricular lead. In some
patients, it may be impossible to reach an appropriate stimulation site of the left ventricle
through the coronary sinus. In these cases, the lead can be stitched on the outer side of
the heart (“epicardial”) via an additional surgical incision through the chest wall, involving the
help of a cardiac surgeon.

The technical complexity of CRT insertion is illustrated by the reporting of a substantial
number of failed implantations, as well as a high number of procedure related complications
in clinical trials. The MADIT-CRT trial, of the 1089 patients who were assigned to the CRT-D
group, Il (1.0%) did not receive any device at all, and 82 patients who were assigned to
the CRT-D group (7.5%) received an ICD-only because of technical difficulties in position-
ing the CRT pacing lead.** Of the 1079 CRT-D patients that were included in the safety
endpoint, 7.9% experienced procedure related complications versus 5.5% in the ICD-only
group (Table 5.3).% In the CRT-D group in RAFT, a left ventricular lead was successfully im-
planted in 841 patients (94.7%), in 802 during an initial attempt and in 39 during a subsequent
attempt.®’!

In the CARE-HF trial, the implantation success rate was 95.9%. The individual centre ex-
perience was shown to be the only factor that predicted a higher procedural success. If
arbitrarily set at less or at more than 10 CRT implants per year, more experienced centres
had a 90% success rate at first attempt, compared with 82% in the less experienced.>?

From the US NCDR (National Cardiovascular Data Registry) ICD Registry a volume / com-
plications relationship was established among more than 300,000 patients who underwent
an ICD implantation between January 2006 and December 2008.8* The annual ICD pro-
cedure volume per hospital varied widely, with a median of 57 patients/year. The adjusted
odds of any adverse event after ICD implantation (including CRT-D but excluding epicardial
lead placements) were significantly higher in the lowest-volume quartile (<24 patients per
year) compared with the highest-volume. Remarkably for CRT-Ds the odds ratio for the
lowest quartile compared with the highest quartile was not statistically significant, but the
inverse trend relationship between hospital annual ICD volume and outcome was signific-
ant when tested over all 4 quartiles of volume. The inverse volume / outcome relationship
was unaffected by an adjustment for baseline characteristics (patient, operator and hospital
characteristics). The authors concluded that high-volume hospitals are more likely to have
better outcomes as a result of their greater experience.

In another study from the same database, the incidence of acute lead dislodgements and its
consequences were analysed.®> Acute lead dislodgement occurred in 1.2% of patients. This
was more common in patients with NYHA class IV HF, atrial fibrillation or a CRT-D device
and in patients undergoing implants by non-electrophysiology-trained implanters. Moreover,
patients who had suffered an acute dislodgement were at higher risk for adverse events later
on. They were five times more likely to have a cardiac arrest, tamponade, pneumothorax,
or infection than those who did not, and were twice as likely to die in hospital.

In the 2007 ESC guidelines for CRT, experts “strongly propose a minimum case load of at
least 20 CRT implantations per year”.8¢ Applying this number to recent Belgian data indicates
that 15 out of 23 ICD accredited centres meet this lower limit, whereas none of the cardiac
care program P or the cardiac care program E hospitals reaches this level.
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The prolongation of life and the decreased number of HF hospitalisations conferred by CRT
treatment come at a cost for patients because of device and procedure related complications
and hospitalisations. Patients in whom CRT is considered should be well informed on the
benefits they can reasonably expect from the intervention and of the limitations of this mode
of therapy. Successful left ventricular lead insertion may be impossible in up to 8.5% of
patients.** Major complications related to the implantation of the left ventricular lead occurs
in up to 10% of patients.3®

Randomised trials have shown an increased life expectancy in eligible HF patients after suc-
cessful CRT implantation, as well as a favourable effect on a number of HF events. However,
most patients presenting with clinical HF are no candidates for CRT treatment. This is re-
lated to the fact that CRT is beneficial only in drug refractory patients with chronic systolic
HF (low ejection fraction) who are in sinus rhythm and show an intraventricular conduction
delay. HF typically is a disease of the elderly. In the Belgian GPs study, the median age of
patients at diagnosis was 79 years.” Very elderly patients with multiple co-comorbidities
and a poor life expectancy may not be appropriate candidates for CRT treatment, even if
they meet guideline criteria, and many of them will eventually not receive such a device. In

the Belgian hospital based study, less than a quarter of eligible patients eventually received
CRTS

In NYHA class Il and Ill patients the question rises whether one opts for ICD-only, CRT-P or
CRT-D. It is currently not known if CRT-D offers an additional benefit to CRT-P by reducing
the risk for sudden cardiac arrest, although many cardiologists may opt for CRT-D because
they believe it does.

In HF patients with severely incapacitating symptoms, the question may rise whether the
prevention of sudden death is what they really want. Patients with advanced HF may find a
death due to a ventricular arrhythmia more appealing than that due to recurrent pulmonary
oedema or low output failure.?! CRT postpones the occurrence of symptoms to HF but
prognosis remains bleak and most of these patients will die because of HF. Half of patients
carrying a diagnosis of HF will die within 4 years, and in patients with severe HF more than
50% will die within a year.” The average patient hospitalised with HF and low ejection fraction
is more than 75 years old and has at least 2 comorbidities. The |-year mortality rate for
this population is in the range of 30% to 50%.'' As argued by Cubbon, frank discussions are
needed with patients with NYHA class Ill/IV symptoms, those aged over 75 years, and those
with extremely poor ventricular function about how and where they might like to die.®’
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14.1

14.2

14.2.1

The technology

A cardiac resynchronisation therapy device, in its basic configuration represented as CRT-P,
is a pacemaker that is specially designed for the treatment of HF. Basically, it is a conventional
pacemaker connected to the right atrium and the right ventricle that can stimulate the left
ventricle via a third electrode as well. It can also incorporate a conventional implantable
cardioverter defibrillator (ICD) resulting in a device that can (I) perform resynchronisation
therapy and (2) deliver a shock in case cardiac arrest occurs. In this configuration, the system
is known as CRT-D.

The basic functionalities of the cardiac devices described in the present report are summar-
ised in Table 14.2.

Table 14.2.: Basic functionalities of cardiac stimulatory devices

CARDIAC
CONVENTIONAL DEVICES RESYNCHRONISATION
THERAPY
IMPLANTABLE
BRADYCARDIA
DEFIBRILLATOR  CRT-P
PACEMAKER
(icD)

INCREASES HEART RATE IN CASE OF BRADYCARDIA v v v v
DELIVERS SHOCK IN CASE OF FATAL ARRHYTHMIA v v
AIMED AT IMPROVING CONTRACTILE FUNCTION v v

The evidence

In clinical trials studying cardiac resynchronisation therapy, HF patients in NYHA class | or IV
were only poorly represented and hence, the evidence from these trials is mostly applicable
to patients in NYHA class Il or lll. However, differentiating NYHA class Il and Il in patients
has been criticised because of its subjective nature. In one study, it was shown that the
classification of HF patients into NYHA class Il or Il by doctors was little different than
allocating them by chance.'>'* These difficulties may hamper the external validity of the
clinical trials.

In patients with NYHA class 11l (and 1V)

Randomised trials have shown that CRT-P and CRT-D prolong life when added to optimal
medical therapy in subsets of patients with NYHA class Ill/IV HF?>' This has been best
documented in drug-refractory patients with symptomatic chronic HF who were in sinus
rhythm, who had a severely depressed systolic heart function (ejection fraction<35%) and
intraventricular conduction delays (QRS>120 ms).

Our modelling with the data from the largest of these trials in combination with Belgian
demographic data revealed that in NYHA class IlI/IV patients, CRT-P increases longevity with
on average 1.31 (95%CI -0.04 to 3.21) years compared to optimal treatment. Likewise, the
addition of a defibrillator function to CRT-P (i.e. CRT-D) in those patients would prolong life
with on average 0.80 (95%CIl -1.40 to 2.95) years. In this study the survival benefit for CRT-P
was not significant but in meta-analyses this gain became a significant 1.83 (95%Cl 0.45 to
3.33) years.

A direct comparison of the performance of CRT-P vs. CRT-D against optimal medical therapy
has never been performed. A Bayesian network meta-analysis of randomised controlled trials
indicated that evidence is insufficient to show the superiority of CRT-D over CRT-P in these
patients.
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14.2.2

14.2.3

14.3

Compared to optimal medical therapy, CRT reduces the number of hospital admissions for
HF. The treatment effect of CRT on all-cause hospitalisations is not fully clear since hospital-
isations due to device failure in most trials have not been clearly documented. Improvements
in health related QoL were shown by using the Minnesota Living With HF (MLWHF) and the
EQ-5D scales with both CRT-P and CRT-D in NYHA class Il patients.® >

In patients with NYHA class Il (and I)

No trials have been performed to compare CRT-P and/or CRT-D with optimal medical therapy
in patients with only mild symptoms of HF (NYHA class I/ll). Three large trials comparing
CRT-D with ICD have been published, mostly including NYHA class Il patients.3®4%5! |n
two of them, including patients with a fairly low mortality risk, no mortality benefit could
be documented.“>3® In the most recently published study that recruited patients at higher
mortality risk than in the previous studies, a benefit in terms of all-cause mortality was
demonstrated.®!

It remains to be established if CRT-P performs differently than CRT-D as compared to optimal
medical treatment.

We did not model mortality data for NYHA I/1l patients because of insufficient data.

CRT-D compared to ICD reduced the subsequent need for hospitalisation because of HF.
The effect on overall hospitalisation rate is not clear.

Adverse effects of CRT

To patients cardiac resynchronisation therapy comes at a cost of complications and hos-
pitalisations related to the device and the implantation procedure. From meta-analyses of
NYHA III/IV trials, it can be concluded that almost 10% of attempted first implantations res-
ult in failure while peri-operative death is almost 1%. In the COMPANION trial, moderate
or severe adverse events related to the procedure occurred in 8 to 10% of patients.> In
RAFT, over a mean follow-up of 40 months, the proportion of patients that were hospital-
ised because of device related complications was 20.0% in the CRT-D group and 12.2% in the
ICD-only group.®' Although device related complications are concentrated in the first days
and weeks after the procedure, late problems are by no means uncommon. In MADIT-CRT,
the incidence rate of late serious device related events was three- to fourfold higher than
the incidence rate of non-fatal HF events (which is the target for CRT treatment).*°

The guideline

In August, 2010, a focused update of 2007/2008 European guidelines'?8 became available.'?
For NYHA class lllI/IV patients, a class |A recommendation for CRT reads as follows: “CRT-
P/CRT-D is recommended to reduce morbidity and mortality in patients who are in sinus
rhythm, in NYHA class IIl/IV and with an ejectionfraction <35% and a QRS duration > 120
ms whilst being optimally treated. Class IV patients should be ambulatory, i.e. no admissions
for HF during the last month and a reasonable expectation of survival of > 6 months.”

The most salient feature of this guideline update was its upgrading of the recommendation
for cardiac resynchronisation therapy in NYHA class /Il patients. It adds the following class
IA recommendation: “CRT preferentially by CRT-D is recommended to reduce morbidity or to
prevent disease progression in patients with heart failure, who are in sinus rhythm and are in
NYHA class Il with an ejection fraction<35% and a QRS duration > 150 ms, while being
optimally treated medically”. This recommendation is reportedly supported by evidence
from three randomised trials: MIRACLE ICD II,¥” REVERSE,383° and MADIT-CRT.*° Critical
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analysis of these trials however reveals that they do not provide hard data to support this
claim. More specific, no answer is given to the following questions:

— Is CRT-D preferable to CRT-P? No trials have investigated the clinical effectiveness of CRT-P
versus standard therapy in NYHA |l patients.

— Does CRT reduce morbidity? In MADIT-CRT, overall serious events, observed at any time
during the trial, occurred in similar proportions in ICD-only patients (59.7%) and in CRT-D
patients (60.4%).

— Does CRT prevent disease progression? Surrogate endpoints such as ejection fraction or
echocardiographic measures were favourably affected by CRT-D versus ICD-only treat-
ment, but it is not clear to what extent this is beneficial to patients. In their comments,
the guideline editors themselves stipulate that “further studies are needed to determine

whether reverse left ventricular modelling leads to better long-term clinical outcomes”.'?

In November 2010, the results of the RAFT trial in NYHA class I/ll HF patients became
available.’' In contrast to previous studies in patients with only mild HF symptoms, survival
improved with CRT-D as compared to ICD-only. Probably, this stems from the fact that
RAFT recruited patients with a higher baseline risk. As far as morbidity data are concerned,
results from RAFT showed a decrease in the need for hospitalisations because of HF (19.5%
versus 26.1%). However, the number of patients hospitalised at least once during the entire
study period was similar in both study groups.

The cost

Based on clinical evidence, a cost-utility analysis was performed from the perspective of the
health care payer; including both payments out of the government’s health care budget as
well as patients’ co-payments.

For the treatment effect, the results of the COMPANION trial were initially applied. This
is the only trial that compares CRT-P as well as CRT-D versus optimal standard therapy,
which allows to make an indirect comparison between CRT-P and CRT-D. This study mainly
includes NYHA class Il patients. Based on the results of the COMPANION trial and a
rather optimistic lifetime extrapolation, a mortality reduction of 24% (p=0.059) for CRT-
P versus optimal standard therapy results in a discounted quality-adjusted life gain of 15.8
months (4 to 32). For CRT-D versus optimal standard therapy this is 22.3 months (12 to
35), when applying the 36% (p = 0.003) reduction in mortality. Based on this model, the
difference between CRT-P and CRT-D is 6.6 (-12 to 25) quality-adjusted life months, which
is not statistically significant. The results for CRT-P versus optimal standard therapy improve
(and become more significant) if the modeled treatment effect is based on the results of a
meta-analysis (which is only available for CRT-P).

The incremental discounted life time costs for CRT-P versus optimal standard therapy were
€14.700 (-1.900 to 36.000). For CRT-D versus CRT-P this was €30.900 (7.200 to 60.300).
This results in an ICER of about €11.200 per QALY gained for CRT-P versus optimal standard
therapy and about €57.000 per QALY gained for CRT-D versus CRT-P (Figure 14.1). This
difference in cost-effectiveness is mainly determined by the threefold higher device price for
a CRT-D versus a CRT-P. It should be noticed that the ICER of CRT-D versus CRT-P increases
considerably if a shorter 10-year time horizon is applied.
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Figure 14.1.: Cost-effectiveness plane for CRT-P, CRT-D (and ICD) (Source: KCE.)

It could be argued that in the previous reasoning, CRT-D should be compared to conventional
ICD treatment instead of optimal standard therapy. However, from an economic point of
view, conventional ICD therapy is not a cost-effective intervention in primary prevention
(Figure 14.1 and references?"’?), and it does not make sense to quantify the efficient use
of resources based on a non-efficient alternative. Therefore, from an economic point of
view, CRT-P is the justified comparator for CRT-D and not ICD. Finally, there are no trials
for NYHA class /1l patients that compare CRT-P and CRT-D with optimal medical therapy
and gather information on hard endpoints. Therefore, it is not possible to make a reliable
cost-effectiveness calculation for this population.

The Belgian practice

EUCOMED data indicate that Belgium has relatively high CRT-P and relatively low CRT-D
sales as compared to other Western European countries. Adding the 2008 EUCOMED
CRT-P and CRT-D sales numbers shows that with 85 CRTs per million inhabitants per year,
Belgium together with France rank 7th among 16 West-European countries in CRT sales
rate. Whereas Belgium is a top implanter of conventional PMs, its CRT implantation rate
is intermediate as compared to other Western European countries. This behavioural dif-
ference in the Belgian PM versus CRT practice may be related to the fact that, in contrast
to conventional PM therapy, CRT practice has been restricted so far by legally limiting the
use of CRT-D in ICD accredited centres, and by the absence of a reimbursement of the left
ventricular lead.

Based on Belgian data from two recently published studies we estimated the future need for
CRT devices in Belgium.”® Depending on a scenario that started from GP or hospitalised
patients, and included NYHA class II, Il and IV, a yearly target population between 3000 and
3800 new CRT implantations was obtained. In the hospital based study,® 22.8% of these
target patients eventually were treated with a CRT. Applying this proportion to the target
population would yield an estimated yearly number of new CRT devices of 680 (95%CIl 435-
962) and 850 (95%CI 560-1201) respectively. The 2008 primo implantation rate in Belgium
was 531 units and lies at the lower end of these estimates. Obviously this number to a large
extent is dependent on the proportion of target patients that eventually are treated with
the device. This proportion may vary widely and has a large impact on the estimation of the
future use of the CRT devices. It is dependent on physicians’ preferences, patient values, age,
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co-morbid conditions, life expectancy, organisational issues and cost considerations. Our
budget impact analyses reaches a steady state in 2021. Based on an assumed yearly cohort
of 850 new patients, the total budget impact is €20 million for optimal medical treatment,
€38 million for CRT-P and €54 million for CRT-D. This means an extra yearly budgetary effort
of €18 million or €34 million, depending on the choice of CRT-P or CRT-D.

The implantation of a CRT device is more demanding than that of a conventional pace-
maker or ICD, especially because of the technical skills involved in the positioning of the left
ventricular lead. In the MADIT-CRT trial, 8.5% of patients assigned to CRT-D implantation
did not receive the device.** In the patients assigned to CRT-D in RAFT, a left ventricu-
lar lead was successfully implanted in 90.3% of patients during the initial attempt. It was
successful in another 4.4% during a subsequent attempt.>' Because of the technical skills
required to successfully execute a CRT implantation, and the potential for serious complica-
tions, ESC guidelines “strongly propose a minimum case load of at least 20 CRT implantations
per year”.8¢ In 2008, the yearly CRT implantation rates in Belgium numbered 531 for primo
implantations, and 187 for replacements. Eighty percent of all CRT implantations took place
in an ICD-accredited hospital. Only |5 out of 23 ICD-accredited centres met the lower ESC
limit, whereas none of the cardiac care program P, nor the cardiac care program E hospitals
reached this level. Given the huge costs involved and the specific skills required to success-
fully execute a CRT implantation, an efficient organisation and planning of CRT therapy is
imperative.

The conclusion

The effectiveness of CRT-P and CRT-D is best supported by clinical trial evidence for drug-
refractory NYHA class Ill patients in sinus rhythm with severe systolic dysfunction and elec-
trocardiographic signs of intraventricular conduction delay. In these patients, CRT prolongs
life and reduces the need for HF related hospitalisations. In the worst-off NYHA class Il patients
(“RAFT-type patients”) it has been shown that CRT-D prolongs life as compared to conven-
tional ICDs. It has not been clearly demonstrated that cardiac resynchronisation therapy
reduces the overall hospitalisation rate of HF patients as compared to standard medical ther-

apy.

The implantation of a CRT device requires specific skills from the implanting physician. Even
in experienced hands, more than one implantation attempt is needed in up to 10% of pa-
tients and in some of them, a correct positioning of the left ventricular lead never succeeds.
Although device related complications are concentrated in the first days and weeks after the
procedure, late problems are common. Both patients and physicians have to balance the
benefits and risks of CRT.

The most recently published practice guideline strongly recommends cardiac resynchronisa-
tion therapy in NYHA class Il and NYHA class |l patients. For the latter, the guideline im-
poses more stringent intraventricular conduction delay criteria (> 150 ms in NYHA Il versus
> 120 ms in NYHA class Ill). Nevertheless, we found insufficient scientific data to support
the assignment of a class IA label to this recommendation in NYHA class Il patients.

Modelling data from a clinical trial revealed that treatment with a CRT-P in NYHA class IlI
patients results in a quality-adjusted life gain of |6 months (4 to 32) compared with an optimal
medical therapy. From the same model, we found an additional quality adjusted life gain from
CRT-D compared with CRT-P treatment of 7 months (-12 to 25), which is not statistically
significant. The incremental cost-effectiveness ratio (ICER) of CRT-P versus optimal standard
therapy is about €11.200 per QALY gained and about €57.000 per QALY gained for CRT-
D versus CRT-P. This difference in cost-effectiveness is mainly determined by the threefold
higher device price for a CRT-D versus a CRT-P.

In Belgium, conventional defibrillators are reimbursed for primary prevention in patients
with heart failure and a severely depressed left ventricular contractile function. In a previous
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study, we have shown that in these patients ICD therapy is clinically effective though not
cost-effective.2"”? In July 2009, the Agreement Council decided to limit the yearly number
of reimbursed ICD primo implants (including conventional ICDs and CRT-D alike) to 1300,
of which no more than 40% would be accepted for primary prevention.

A number of patients currently considered for conventional ICD treatment may derive ad-
ditional benefit from treatment with CRT-D. In this respect, practising cardiologists when
confronted with NYHA class |l patients, are facing a dilemma because clinical trials have
shown that CRT-D therapy performs better than a conventional ICD. On the other hand,
trial data have not shown that CRT-D therapy performs better than CRT-P, yet treatment
with a CRT-D induces more device related complications and is less cost-effective. Modelling
trial data on NYHA class lll patients and real world Belgian patients data indicate that, even
if CRT-D would confer a survival benefit over CRT-P, this would come at an additional cost
of €57,000 per QALY gained.
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A.l

A.2

Clinical guidelines

Clinical guidelines for ICD therapy

Because ICD therapy is a component of CRT-D, clinical GLs on ICD therapy are briefly
reviewed here. In 2006, the ACC, the AHA and the ESC jointly issued “GLs for the manage-
ment of patients with ventricular arrhythmias and the prevention of sudden cardiac death”.°
They were partly updated in the US “2008 GL for device-based therapy of cardiac rhythm
abnormalities”.!" In Belgium, an agreement has been made between the RIZIV/INAMI and
representatives of the Belgian electrophysiologists on the reimbursable clinical indications
for ICD therapy. The most recent agreement has been endorsed on July 12, 2010.

A summary table with the major indications for ICD therapy are depicted inTable A.l. It
can be inferred from this table that the indications that are currently accepted in Belgium for
ICD reimbursement largely correspond to international GLs. However, in Belgium an upper
limit of 1300 reimbursable ICD primo implants per year is legally imposed. A maximum of
40% (520) of these are accepted for primary prevention.

Clinical guidelines for CRT

Comprehensive clinical guidelines (GLs) on cardiac pacing have been published in 2007 by
the European European Society of Cardiology (ESC)® and in 2008, jointly by the Amer-
ican College of Cardiology (ACC), the American Heart Association (AHA) and the Heart
Rhythm Society (HRS). The latter was formerly known as the North American Society of
pacing and Electrophysiology (NASPE).!' The European 2007 GL constitutes the first ever
GL issued by the ESC on cardiac pacing. The US 2008 GL represents the most recent of a
consecutive series of pacing GL updates, issued in 2002, 1998, 1991, 1984 in 1974 respect-
ively. The 1998 edition was the first to touch upon heart failure as a potential indication for
pacemaker therapy. It considered symptomatic drug-refractory dilated cardiomyopathy with
prolonged PR interval as a potential indication for dual-chamber pacing. It mentioned that
preliminary data on biventricular pacing suggested a possible improvement in symptoms in
patients with dilated cardiomyopathy, but regarded this pacing mode still as investigational.
The 2002 US GL update on the other hand assigned a recommendation class lla (indicating “it
is reasonable”) to “biventricular pacing in medically refractory, symptomatic NYHA class IlI
or |V patients with idiopathic dilated or ischaemic cardiomyopathy, prolonged QRS interval
(greater than or equal to 130 ms), LV end-diastolic diameter greater than or equal to 55 mm,
and ejection fraction less than or equal to 35%”. This recommendation was based on two
prospective randomised trials: MUSTIC3? and MIRACLE.??

Practice GLs related to the treatment of HF have been issued separately from GLs for device-
based cardiac therapy. The most recent GL on heart failure, issued by the ESC was published
in 2008."" A “Focused Update on device therapy in heart failure” was released on-line in
August 2010.'2 In April 2009, the ACC/AHA jointly issued a focused update of the 2005
GL for the diagnosis and management of heart failure. An update of the American GL is
anticipated for 2011/2012.
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Table A.l.: Guidelines for ICD therapy: indications and contra-indications

BELGIAN 2010 ICD PRIM/

JOINT US/EU 2006 ICD GL LOE US 2008 updated ICDGL LOE

REIMBURSEMENT SEC
In patients with CHD or NICM )
1 ) i 1A id. 5
with sustained unstable VT or
_ _ Cardiac arrest. Syncope or
In patients with structural near-svncope due to
heart disease and yneep
2 i 1B spontaneous VT. 5
spontaneous sustained VT,
whether stable or unstable.
In patients with CHD and In patients with CHD and
3 nonsustained VT, LVEF<40% 1B |nonsustained VT, LVEF<40% S
and inducible VT/VF. and inducible VT/VF.
4 In patients with CHD with A In patients with CHD with LVEF A In patients with CHD with o
LWEF <30-40% and NYHA 11/1I1. <35% and NYHA 11/1I1. LVEF =35% and NYHA 11/1Il.
s In patients with NICM with B In patients with NICM with 8 In patients with NICM with o
LWEF £30-35% and NYHA 1I/1I1. LWEF £35% and MYHA 11/111. LVEF 235% and NYHA 11/1Il.
5 In patients with CHD with 138 In patients with CHD with LVEF A In patients with CHD with o
a
LVEF £30-35% and NYHA 1. <30% and NYHA I. LVEF £30% and NYHA I.
In patients with CHD or NICM
and normal or near-normal 3
7 ) laC id. laC 5
LVEF and recurrent sustained
WT.
In patients with NICM with
8 P b id. lbC P
LVEF £30-35% and NYHA 1.
In patients with NICM with In patients with NICM with
9 |significant LV dysfunction and | l1aC id. laC |unexplained syncope and 5
unexplained syncope. non-inducible arrhythmia.
10 Unexplained syncope and 8 ) 5
inducible VT/VE. Unexplained syncope and
advanced structural heart
Unexplained syncope and disease with inducible
11 advanced structural heart lbC VT/VF. 5
disease.
12 Miscellaneous syndromes (primary prevention).

CONTRA-INDICATIONS

ICD therapy is not indicated
for NYHA IV patients who are
1 not candidates for cardiac HIC [NYHA class IV
transplantation or CRT-D {i.e.
ambulatory class IV)*.

ICD therapy is not indicated

NYHA class IV patients or for patients who do not have a
contraindications for ICD not reasonable expectation of
specifically mentioned in this GL  |survival with an acceptable
2 functional status foratleast1 | |ic |Life expectancy <1 year

year, even if they meet ICD
implantation criteria specified
inthe Class |, lla, and llb
recommendations.

3 Miscellaneous

Classes of recommendations and levels of evidence (LOE) see ??2. Patients are expected to receive optimal medical
therapy and have a reasonable expectation of survival with a good functional status for more than | year. * “Am-
bulatory NYHA class IV as defined previously (subsection 1.2.2) and discussed in chapter on CRT. PRIM/SEC: use
in primary (P) or secondary (S) prevention.
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A.2.1

European guidelines for CRT

The guideline This guideline was published in August 2010 by the Committee for Prac-
tice Guidelines (CPG), a committee of the European Society of Cardiology (ESC) and was
intended to be an update of the previous guidelines on CRT and pacing.'>'? This clinical
practice guideline considered the most recent evidence and included in its evidence several
meta-analyses. In this chapter we will focus on its conclusions that are specifically relevant
for patients in NYHA functional classes Ill and IV.

The guideline concerns different aspects of CRT but the scope of part two of this guideline
is the effectiveness of CRT with either CRT-P or CRT-D in patients with heart failure in
NYHA function class Ill/IV despite optimal pharmacological treatment, LVEF < 35%, sinus
rhythm (SR), left ventricular (LV) dilatation, and QRS duration of > 120 or > 130 ms, and
uses the most recent clinical trial evidence with the intention to come to evidence-based
conclusions.

Traditionally, these recommendations are based on the outcomes in the cohort of patients
described by the inclusion criteria in the protocols of RCTs. But, since the characteristics of
patients actually included in a trial sometimes differ substantially from the eligibility criteria,
the Guideline Task Force members favoured restricting the applicability of these recommend-
ations to the clinical profile and outcomes of the actually enrolled cohort rather than on the
strict eligibility criteria, trying to represent a more accurate interpretation of the evidence
provided by a trial’s result.

Although it was stated that the guideline is evidence based, the specific search strategies
are not specified and it is unclear whether a specific search strategy was used. However,
given the large number of knowledgeable experts involved in the drafting of this guideline,
it seems unlikely that major trials would have been overlooked. Probably more worrysome,
the inclusion criteria for studies were unclear and some manifest mistakes crept into the data
and the evidence tables as will be detailed further on.

Studies included The main studies included in this updated guideline are:

— MIRACLE,?? and MIRACLE ICD,**

— COMPANION trial: CRT with or without ICD: combined endpoints of all-cause mortality
and rehospitalisation for HF lowered by 35-40% although this endpoint was mainly driven
by lower rehospitalisation rates (76%) and not by lower all-cause mortality,

— CARE-HF: examining only CRT-P and showing less unplanned (first) rehospitalisations for
worsening HF by 52% and unplanned (first) hospitalisations for major CVD events by 39%,'

— CARE-HF extension study.?

However, the COMPANION and CARE-HF trials were mistakenly described in this guideline

update as double blind trials while these were clearly not blinded for the treating physicians

and the patients themselves (see further in this chapter in the detailed description of studies).

The MIRACLE and MIRACLE ICD trials, however, were real double blind trials where all

patients had a device implanted prior to randomisation and with proper concealment of

therapy for patients, treating physicians and nursing staff.

Main results

Mortality In COMPANION (see subsection 4.2.3), CRT-D was associated with a signific-
ant decrease in all-cause mortality (relative risk reduction 36 %, p=0.003), while the 24 %
relative risk reduction in all-cause mortality associated with CRT-P was nearly statistically sig-
nificant (p=0.059). A limitation of COMPANION was the absence of prespecified analysis to
compare CRT-D and CRT-P, precluding demonstration of the superiority of one CRT strategy
over the other. In CARE-HF (see subsection 4.2.4), where only CRT-P was assessed, a 36 %
relative reduction in the risk of death (p<0.002) was observed after a mean follow-up time
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of 29 months in the original trial. In the CARE-HF extension study, a relative risk reduction
of 40% (p<0.0001) was observed, mainly due to a marked reduction in HF-related deaths.

Morbidity The authors report that in the COMPANION trial, CRT with or without an
ICD lowered the combined endpoint of all-cause mortality and hospitalisation for HF by 35—40%
(whichever event occurred first), mainly driven by the 76% lower rate of hospitalisations.
However, this statement appears to be an incorrect interpretation of the original article
that stated that CRT-D or CRT-P lowered the combined risks of rates of death from HF or
hospitalisation for HF (a secondary end point) by 40% and 34% respectively.

In CARE-HF, CRT-P lowered the proportion of first unplanned hospitalisations for worsening
HF by 52%, and the number of first unplanned hospitalisations for major cardiovascular events
by 39%.

The COMPANION study also enrolled 217 NYHA class IV patients.?® Patients were required
to have had no scheduled or unscheduled admissions for HF during the last month and are
termed ambulatory class IV patients and having a life expectancy of >6 months. Post hoc
(unplanned) analysis found that time to all-cause mortality or first all-cause hospitalisation
was significantly improved by both CRT-P and CRT-D as compared with optimal medical
treatment. No significant benefit was observed on all-cause mortality. The 2-year all-cause
mortality rates were 55% and 45% with CRT-D and CRT-P, respectively, compared with 62%
in the control group. A significant functional improvement was also documented. Therefore,
the authors conclude that these data support the use of CRT to improve morbidity (but not
mortality) in ambulatory class IV patients.

The MIRACLE ICD study*” and one large meta-analysis® support the choice of a CRT-D in
patients in NYHA class IlI/1V, with LVEF of < 35%, QRS width of > 120 ms with a conventional
indication for an ICD.

Quality of life Quality of life was not formally addressed in this clinical practice guideline
update.

Adverse events Adverse events were not formally addressed in this clinical practice
guideline update.

Impact of CRT on cardiac function and structure The authors of the updated guideline
report a consistent finding in randomised trials with up to 6 months of follow-up of an up to

I 5% absolute reduction in LV end-diastolic diameter and an up to 6% increase in LVEF follow-
ing CRT.2! In the CARE-HF study, the mean reduction in LV end-systolic volume was 18%
at 3 months and 26% after 18 months of CRT. Similarly, the mean LVEF increase was 3.7%
at 3 months increasing to 6.9% at 18 months. The authors believe that these observations
provide consistent evidence of a substantial, progressive, and sustained reverse remodelling
effect conferred by CRT.

Recommendations A synoptic table juxtaposing the recommendations from the original
2007 GL and the 2010 update, along with the corresponding classes of recommendations
and the levels of evidence, is provided in Table A.2.

The most important changes compared to the previous guideline in this update are:

— LV dilatation no longer required in the recommendation,

Class IV patients should be ambulatory,

— Reasonable expectation of survival with good functional status for >| year for CRT-D,
Evidence is strongest for patients with typical LBBB,

Similar level of evidence for CRT-P and CRT-D.
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A.2.2

Conclusions The assessment of the evidence in this guideline, and therefore the recom-
mendations, are to a large extent an opinion based product of a consensus process rather
than a strict scientific assessment of available evidence. Evidence was not used systematically
but seems to have been chosen to illustrate specific elements of the consensus. Therefore,
we used this document mainly as an up-to-date reference source for recent studies and
meta-analyses, rather than as a systematic assessment of efficacy or effectiveness.

US 2008 guideline for CRT

There are no major differences between the US and the European GLs. The US guideline
for the first time introduced an additional NYHA class, “ambulatory NYHA class IV”, which
was later used in the 2010 European guideline update as well."!

In contrast to its European 2007 counterpart, the US guideline also provides recommenda-
tions on CRT in patient in NYHA class | or Il. It stipulates that CRT may be considered for
patients with LVEF less than or equal to 35% and with NYHA functional Class | or Il symp-
toms who are receiving optimal recommended medical therapy when they are undergoing
implantation of a permanent pacemaker or an ICD with anticipated frequent ventricular pa-
cing. A class of recommendation Ill (“should not be administered”) was assigned to CRT for
asymptomatic patients with reduced LVEF in the absence of other indications for pacing and
for patients whose functional status and life expectancy are limited predominantly by chronic
noncardiac conditions.

In March 2010, an FDA meeting was held to discuss a Boston Scientific’'s PMA application to
request approval for an expansion of the indications for the company’s CRT-D devices, based
on the MADIT-CRT study.”> The FDA panel voted in favour of the proposed indication
expansion towards (1) mild heart failure (NYHA Class IlI) with EF <30% and QRS duration
>130ms and (2) asymptomatic heart failure (NYHA Class I) of ischaemic origin with EF <30%
and QRS duration >130ms. The panel added two conditions to the approval: only patients
with left bundle branch block and stable sinus rhythm were eligible for CRT and furthermore,
a post approval study with a meaningful comparator group had to be set up to assess the
predictive values of subgroups and safety.
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Belgian practice appendix

CRT identification numbers

IMA data were selected for each patient that presented one of the following code between
January 1, 2005 and June 30, 2009.

CRT-P numbers 106006000651 126003000076 1260030001 12 106007000251 126003000103
126003000067 106006000432 126003000015 126003000051 106006000457 126003000024
106006000511 126003000042 106006000685 126003000085 106006000475 126003000033
106006000703 126003000094 106006000581 12600300005 |

Plugged CRT-D numbers 120003000013 120003000022 120003000031 120003000047
120003000056 120003000065 120003000074 120003000083 120003000092 120003000101
1200030001 17 120003000126 120003000135 120003000144 120003000153 120003000162
120003000171 120003000187 120003000196 120003000205 120003000214 120003000223
120003000232 12000300024 | 120003000251 120003000257 120003000266 120003000275
120003000284 120003000293 120003000302 12000300031 | 120003000327 120003000336
120003000345 120003000354 120003000363 120003000372 120003000381 120003000397
120003000406 120003000415 120003000424 120003000433 120003000442 12000300045 |
120003000467 120003000476 120003000485 120003000494 120003000503 120004000015
120004000024 120004000033 120004000042 12000400005 | 120004000067 120004000076
120004000085 120004000094 120004000103 1200040001 12 120004000121 120004000137
120004000146 120004000155

Full-feature CRT-D numbers 120005000017 120005000026 120005000035 120005000044
120005000053 120005000062 12000500007 1 120005000087 120005000096 120005000105
1200050001 14 120005000123 120005000132 120005000141 120005000157 120005000166
120005000175 120005000184 120005000193 120005000202 120005000211 120005000227
120005000236 120005000245 120005000254 120005000263 120005000272 12000500028 |
120005000297 120005000306 120005000315 120005000324 120005000333 120005000342
120005000351 120005000367 120005000376 120005000385 120005000394 120005000403
120005000412 120005000421 120005000437 120005000446 120005000455 120005000464
120005000473 120005000482 120005000491 120005000507 120006000012 12000600002 |
120006000037 120006000046 120006000055 120006000064 120006000073 120006000082
120006000091 120006000107 1200060001 16 120006000125 120006000134 120006000143
120006000152

Supplement for CRT-D upgrading 120007000014 120007000023 120007000032 12000700004 |
120007000057 120007000066 120007000075 120007000084 120007000093 120007000102
1200070001 I 1 120007000127 120007000136 120007000145 120007000154 120007000163
120007000172 120007000181 120007000197 120007000206 120007000215 120007000224
120007000233 120007000242 120007000251 120007000267 120007000276 120007000285
120007000294 120007000303 120007000312 120007000321 120007000337 120007000346
120007000355 120007000364 120007000373 120007000382 120007000391 120007000407
120007000416 120007000425 120007000434 120007000443 120007000452 12000700046 |
120007000477 120007000486 120007000495 120007000504 120008000016 120008000025
120008000034 120008000043 120008000052 12000800006 | 120008000077 120008000086
120008000095 120008000104 1200080001 13 120008000122 120008000131 120008000147
120008000156
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B.2

Hospitalisation daily lump-sums

Table B.1.: Hospitalisation daily lump-sums

NIHDI Code Label French Label Dutch
768025 Hospitalisation - partie variable Ziekenhuisverpleging - variabel
sur base des factures introduites: gedeelte op basis van ingediende
hopitaux aigus - forfait par jour facturen : acute ziekenhuizen -
bedrag per dag
768106 Hospitalisation - partie variable sur ~ Ziekenhuisverpleging - variabel
base des factures introduites: ser- gedeelte op basis van ingediende
vices Sp autres que palliatifs - forfait  facturen : Sp-diensten andere dan
par jour palliatieve - bedrag per dag
768121 Hospitalisation - partie Ziekenhuisverpleging -  variabel
able sur base des factures in- gedeelte op basis van ingediende
troduites: hopitaux psychiatriques facturen : psychiatrische zieken-
(720,*** **) . forfait par jour huizen (720,%%%**) - bedrag per
dag
768143 Hospitalisation - partie variable sur ~ Ziekenhuisverpleging - variabel
base des factures introduites: ser- gedeelte op basis van ingediende
vices palliatifs Sp - forfait par jour  facturen : palliatieve Sp-diensten -
bedrag per dag
768165 Hospitalisation - partie variable Ziekenhuisverpleging - variabel

sur base des factures introduites:
centres pour brilés - forfait par

jour

gedeelte op basis van ingediende
facturen : centra voor brand-
wonden - bedrag per dag




KCE project 2010-09

B.3

Cardiac Resynchronisation Therapy

Pseudo-codes recorded by device: primo-implantations
and replacements

Table B.2.: Pseudo-codes recorded by device: primo-implantations and replacements

Stadium NIHDI NIHDI Label French Label Dutch
Ambul. Hospit.
Code code

Primo-implantation 684530 684541 Premier stimulateur ~ Eerste  implanteerbare
cardiaque implantable, y  hartstimulator, inclusief
compris I'adaptateur adaptor

Primo-implantation 691633 691644 Conventions - Défib-  Overeenkomsten - Im-
rillateurs cardiaques  planteerbare hartdefibril-
implantables :  Défib-  latoren : Implanteerbare
rillateur cardiaque  hartdefibrillator
implantable

Replacement 684655 684666 Renouvellement Voortijdige hernieuwing
prématuré du stimu- van de hartstimulator
lateur cardiaque (article  (artikel 35, § I, 4° van
35, § Il, 4° de la  de nomenclatuur)
nomenclature)

Replacement 691655 691666 Conventions - Défibril-  Overeenkomsten -
lateurs cardiaques im-  Implanteerbare hartstim-
plantables : Défibrillateur  ulatoren : Implanteerbare
cardiaque implantable de  vervangingshartdefibril-
remplacement lator

Replacement 684375 684386 Stimulateur cardiaque de  Vervangingshartstimulator,
remplacement, y compris  inclusief adaptor
I adaptateur

Regularisation 785072 Régularisations - Im-  Regularisaties - Im-
plants et défibrillateurs  plantaten en im-

cardiaques implantables

planteerbare hartdefibril-

latoren
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CRT system integrity checks
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Table B.3.: CRT system integrity checks

NIHDI
Ambul.
code

NIHDI
Hospit.
code

Label French

Label Dutch

475856

475860

Contréle de la qualité et/ou
reprogrammation d’un stim-
ulateur cardiaque, chambre
simple (SSI), avec interrogation
de la mémoire et mesure
du seuil de stimulation et de
sensibilité, avec protocole et
tracés

Controle van de deugdelijkheid
en/of herprogrammatie van
een eenkamerpacemaker (SSI),
met ondervraging van het
geheugen en meting van de
stimulatie- en gevoeligheidsdr-
empel, met protocol en
tracés

475871

475882

Contréle de la qualité et/ou
reprogrammation d’un stim-
ulateur cardiaque, chambre
double (D.D.D.), avec interrog-
ation de la mémoire et mesure
du seuil de stimulation et de
sensibilité, avec protocole et
tracés

Controle van de deugdelijkheid
en/of herprogrammatie van
een tweekamerpacemaker
(DDD), met ondervraging
van het geheugen en meting
van de stimulatie- en gevoe-
ligheidsdrempel, met protocol
en tracés

475893

475904

Contréle de la qualité et/ou
reprogrammation d’un défibril-
lateur cardiaque, avec mesure
du seuil de stimulation et de
sensibilité, avec évaluation de la
performance du défibrillateur,
avec protocole et tracés

Controle van de deugdelijkheid
en/of herprogrammatie van
een hartdefibrillator, met
meting van de stimulatie- en
gevoeligheidsdrempel en met
evaluatie van de performantie
van de defibrillator, met
protocol en tracés
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B.5

NIHDI
Ambul.
code

Cardiac Resynchronisation Therapy 179

Contacts (consultations and visits by GP and specialists)

Table B.4.: Contacts (consultations and visits by GP and SP)

Label French

Label Dutch

101010

Consultation au cabinet du médecin
généraliste avec droits acquis

Raadpleging in de spreekkamer van de
algemeen geneeskundige met verworven
rechten

101032

Consultation au cabinet du médecin
généraliste agréé

Raadpleging in de spreekkamer van de
erkende huisarts

101076

Consultation au cabinet du médecin
généraliste agréé accrédité

Raadpleging in de spreekkamer van de
geaccrediteerde erkende huisarts

102093

Consultation, a son cabinet, du médecin
spécialiste en cardiologie, y compris un
rapport écrit éventuel

Raadpleging, in de spreekkamer, van de
geneesheer, specialist voor cardiologie,
inclusief eventueel schriftelijk verslag

102594

Consultation, a son cabinet, du médecin
accrédité spécialiste en cardiologie, y
compris un rapport écrit éventuel

Raadpleging, in de spreekkamer, van de
geaccrediteerde geneesheer, specialist
voor cardiologie, inclusief een eventueel
schriftelijk verslag

103014

Consultation du médecin spécialiste
appelé par écrit par le médecin
généraliste agréé traitant ou par le
médecin généraliste avec droits acquis
traitant, au domicile du malade, avec
rapport écrit par le médecin spécialiste

Consult van de geneesheer-specialist,
schriftelijk geroepen door de
behandelende erkende huisarts of door
de behandelende algemeen
geneeskundige met verworven rechten
bij een zieke thuis, met schriftelijk verslag
van de geneesheer specialist

103036

Honoraires du médecin appelé en
consultation : s’il s’agit d’'un médecin de
médecine générale

Honorarium van de ter consult
bijgeroepen geneesheer : indien het om
een algemeen geneeskundige gaat

103051

Consultation du médecin spécialiste
appelé par écrit par le médecin
généraliste agréé traitant ou par le
médecin généraliste avec droits acquis
traitant, auprés du malade résidant en
maison de repos ou en maison de repos
et de soins, comme définies dans
lintitulé qui précede les prestations
103913 et 104112, avec rapport écrit par
le médecin spécialiste. La présence
simultanée des deux médecins n’est
obligatoire que dans le cas ou celle-ci est
demandée dans la demande écrite

Consult van de geneesheer-specialist,
schriftelijk geroepen door de
behandelende erkende huisarts of door
de behandelende algemeen
geneeskundige met verworven rechten
bij een zieke verblijvend in een rustoord
voor bejaarden of in een rust- en
verzorgingstehuis, zoals gedefinieerd in
de hoofding voorafgaand aan de
verstrekkingen 103913 en 104112, met
schriftelijk verslag van de geneesheer
specialist. De aanwezigheid van beide
geneesheren samen is slechts vereist in
de gevallen waarin dit gevraagd wordt in
de schriftelijke aanvraag
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103073  Consultation du médecin spécialiste Consult van de geneesheer-specialist,
appelé par écrit par le médecin traitant, schriftelijk geroepen door de
auprés du malade séjournant en behandelende arts bij een zieke
résidence communautaire, momentanée  verblijvend in een instelling waar
ou définitive de personnes handicapées,  gehandicapten tijdelijk of definitief
avec rapport écrit par le médecin verblijven, met schriftelijk verslag van de
spécialiste appelé. La présence bijgeroepen geneesheer specialist. De
simultanée des deux médecins n’est aanwezigheid van beide geneesheren
obligatoire que dans le cas ou celle-ci est  samen is slechts vereist in de gevallen
demandée dans la demande écrite waarin dit gevraagd wordt in de
schriftelijke aanvraag
103110  Visite au domicile du malade, par le Bezoek, bij de zieke thuis, door de
médecin généraliste avec droits acquis algemeen geneeskundige met verworven
rechten
103132  Visite, au domicile du malade, par le Bezoek, bij de zieke thuis, door de
médecin généraliste agréé erkende huisarts
103213  Visite par le médecin généraliste avec Bezoek door de algemeen
droits acquis a plusieurs bénéficiaires a geneeskundige met verworven rechten
leur résidence ou domicile commun, a bij verscheidene rechthebbenden in hun
occasion d’'un méme déplacement : gemeenschappelijke woonplaats of
deux bénéficiaires, par bénéficiaire gemeenschappelijk huis, bij eenzelfde reis
: twee rechthebbenden, per
rechthebbende
103235  Visite par le médecin généraliste avec Bezoek door de algemeen
droits acquis a plusieurs bénéficiaires a geneeskundige met verworven rechten
leur résidence ou domicile commun, a bij verscheidene rechthebbenden in hun
'occasion d’'un méme déplacement : gemeenschappelijke woonplaats of
trois bénéficiaires ou plus, par gemeenschappelijk huis, bij eenzelfde reis
bénéficiaire : drie rechthebbenden of meer, per
rechthebbende
103316  Visite par le médecin généraliste avec Bezoek door de algemeen
droits acquis dans un établissement ou geneeskundige met verworven rechten
séjournent des enfants, des in een instelling waar kinderen,
convalescents ou des handicapés (séjour  herstellenden of gehandicapten verblijven
de jour, séjour de nuit, séjour de jour et  (dagverblijf, overnachting, dagverblijf en
de nuit) : a un bénéficiaire overnachting) : bij één rechthebbende
103331  Visite par le médecin généraliste avec Bezoek door de algemeen

droits acquis dans un établissement ou
séjournent des enfants, des
convalescents ou des handicapés (séjour
de jour, séjour de nuit, séjour de jour et
de nuit) : a deux bénéficiaires, a
'occasion d’'un méme déplacemen

geneeskundige met verworven rechten
in een instelling waar kinderen,
herstellenden of gehandicapten verblijven
(dagverblijf, overnachting, dagverblijf en
overnachting) : bij twee rechthebbenden,
bij eenzelfde reis, per rechthebbende
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103353

Visite par le médecin généraliste avec
droits acquis dans un établissement ou
séjournent des enfants, des
convalescents ou des handicapés (séjour
de jour, séjour de nuit, séjour de jour et
de nuit) : a trois bénéficiaires ou plus, a
'occasion d’'un méme déplacement, par
bénéficiaire

Bezoek door de algemeen
geneeskundige met verworven rechten
in een instelling waar kinderen,
herstellenden of gehandicapten verblijven
(dagverblijf, overnachting, dagverblijf en
overnachting) : bij drie rechthebbenden
of meer, bij eenzelfde reis, per
rechthebbende

103412

Visite par le médecin généraliste agréé a
plusieurs bénéficiaires a leur résidence
ou domicile commun, a 'occasion d’un
méme déplacement : deux bénéficiaires,
par bénéficiaire

Bezoek door de erkende huisarts bij
verscheidene rechthebbenden in hun
gemeenschappelijke woonplaats of
gemeenschappelijk huis, naar aanleiding
van een zelfde reis : twee
rechthebbenden, per rechthebbende

103434

Visite par le médecin généraliste agréé a
plusieurs bénéficiaires a leur résidence
ou domicile commun, a 'occasion d’un
méme déplacement : trois bénéficiaires
ou plus, par bénéficiaire

Bezoek door de erkende huisarts bij
verscheidene rechthebbenden in hun
gemeenschappelijke woonplaats of
gemeenschappelijk huis, naar aanleiding
van een zelfde reis : drie rechthebbenden
of meer, per rechthebbende

103515

Visite par le médecin généraliste agréé
dans un établissement ou séjournent des
enfants, des convalescents ou des
handicapés (séjour de jour, séjour de
nuit, séjour de jour et de nuit) : a un
bénéficiaire

Bezoek door de erkende huisarts in een
instelling waar kinderen, herstellenden of
mindervaliden verblijven (verblijf
overdag, verblijf ’s nachts, verblijf overdag
en ’s nachts) : bij één rechthebbende

103530

Visite par le médecin généraliste agréé
dans un établissement ou séjournent des
enfants, des convalescents ou des
handicapés (séjour de jour, séjour de
nuit, séjour de jour et de nuit) : a deux
bénéficiaires, a I'occasion d'un méme
déplacement, par bénéficiaire

Bezoek door de erkende huisarts in een
instelling waar kinderen, herstellenden of
mindervaliden verblijven (verblijf
overdag, verblijf ’s nachts, verblijf overdag
en’s nachts) : bij twee rechthebbenden,
naar aanleiding van een zelfde reis, per
rechthebbende

103552

Visite par le médecin généraliste agréé
dans un établissement ou séjournent des
enfants, des convalescents ou des
handicapés (séjour de jour, séjour de
nuit, séjour de jour et de nuit) : a trois
bénéficiaires ou plus, a 'occasion d’un
méme déplacement, par bénéficiaire

Bezoek door de erkende huisarts in een
instelling waar kinderen, herstellenden of
mindervaliden verblijven (verblijf
overdag, verblijf ’s nachts, verblijf overdag
en’s nachts) : bij drie rechthebbenden of
meer, naar aanleiding van een zelfde reis,
per rechthebbende

103611

Visite effectuée au domicile du malade
entre |18 heures et 21 heures

Bezoek, tussen 18 en 2| uur afgelegd bij
de zieke thuis

103633

Visite effectuée au domicile du malade, la
nuit, entre 2| heures et 8 heures

Bezoek, ’s nachts tussen 2| en 8 uur
afgelegd bij de zieke thuis

103655

Visite effectuée le week-end, du samedi a
8 heures au lundi a 8 heures, au domicile
du malade

Bezoek, tijdens het weekeind, van
zaterdag 8 uur tot maandag 8 uur,
afgelegd bij de zieke thuis
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103670  Visite au domicile du malade effectuée au  Bezoek bij de zieke thuis, afgelegd op
cours d’un jour férié, c’est-a-dire depuis  een feestdag, dat wil zeggen vanaf daags
la veille de ce jour férié a 21 heures voor die feestdag om 2| uur tot daags na
jusqu’au lendemain de ce méme jour a8  die feestdag om 8 uur
heures

103751  Visite par le médecin spécialiste en Bezoek door de geneesheer, specialist
pédiatrie a plusieurs bénéficiaires a leur ~ voor kindergeneeskunde bij
résidence ou domicile commun, a verscheidene rechthebbenden in hun
'occasion d’'un méme déplacement : gemeenschappelijke woonplaats of
deux bénéficiaires, par bénéficiaire gemeenschappelijk huis, bij eenzelfde reis

: twee rechthebbenden,per
rechthebbende

103913  Visite effectuée par le médecin Bezoek door de erkende huisarts, bij de
généraliste agréé a un malade dans un zieke in een inrichting die een forfaitaire
établissement pouvant porter en compte  tegemoetkoming zoals voorzien in de
une intervention forfaitaire telle que ministeri€le besluiten van 19 mei 1992
prévue dans les arrétés ministériels des en 5 april 1995 met betrekking tot
19 mai 1992 et 5 avril 1995 concernant respectievelijk de rust- en
respectivement les maisons de repos et verzorgingstehuizen en de rustoorden
de soins et les maisons de repos pour voor bejaarden, in rekening kan brengen
personnes agées : a un bénéficiaire : bij één rechthebbende

103935  Visite effectuée par le médecin Bezoek door de erkende huisarts, bij de
généraliste agréé a un malade dans un zieke in een inrichting die een forfaitaire
établissement pouvant porter en compte  tegemoetkoming zoals voorzien in de
une intervention forfaitaire telle que ministeriéle besluiten van 19 mei 1992
prévue dans les arrétés ministériels des en 5 april 1995 met betrekking tot
19 mai 1992 et 5 avril 1995 concernant respectievelijk de rust- en
respectivement les maisons de repos et verzorgingstehuizen en de rustoorden
de soins et les maisons de repos pour voor bejaarden, in rekening kan brengen
personnes agées : a deux bénéficiaires, a  : bij twee rechthebbenden, bij eenzelfde
occasion d’'un méme déplacement, par reis, per rechthebbende
bénéficiaire

103950  Visite effectuée par le médecin Bezoek door de erkende huisarts, bij de

généraliste agréé a un malade dans un
établissement pouvant porter en compte
une intervention forfaitaire telle que
prévue dans les arrétés ministériels des
19 mai 1992 et 5 avril 1995 concernant
respectivement les maisons de repos et
de soins et les maisons de repos pour
personnes agées : a trois bénéficiaires ou
plus, a 'occasion d’'un méme
déplacement, par bénéficiaire

zieke in een inrichting die een forfaitaire
tegemoetkoming zoals voorzien in de
ministeri€le besluiten van 19 mei 1992
en 5 april 1995 met betrekking tot
respectievelijk de rust- en
verzorgingstehuizen en de rustoorden
voor bejaarden, in rekening kan brengen
: bij drie rechthebbenden of meer, bij
eenzelfde reis, per rechthebbende
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104112

Visite effectuée par le médecin
généraliste avec droits acquis a un
malade dans un établissement pouvant
porter en compte une intervention
forfaitaire telle que prévue dans les
arrétés ministériels des 19 mai 1992 et 5
avril 1995 concernant respectivement les
maisons de repos et de soins et les
maisons de repos pour personnes agées :
a un bénéficiaire

Bezoek door de algemeen
geneeskundige met verworven rechten
bij de zieke in een inrichting die een
forfaitaire tegemoetkoming zoals
voorzien in de ministeriéle besluiten van
19 mei 1992 en 5 april 1995 met
betrekking tot respectievelijk de rust- en
verzorgingstehuizen en de rustoorden
voor bejaarden in rekening kan brengen :
bij één rechthebbende

104134

Visite effectuée par le médecin
généraliste avec droits acquis d’un
malade dans un établissement pouvant
porter en compte un intervention
forfaitaire telle que prévue dans les
arrétés ministériels des 19 mai 1992 et 5
avril 1995 concernant respectivement les
maisons de repos et de soins et les
maisons de repos pour personnes agées :
a deux bénéficiaires, a 'occasion d’un
méme déplacement, par bénéficiaire

Bezoek door de algemeen
geneeskundige met verworven rechten
bij de zieke in een inrichting die een
forfaitaire tegemoetkoming zoals
voorzien in de ministeri€le besluiten van
19 mei 1992 en 5 april 1995 met
betrekking tot respectievelijk de rust- en
verzorgingstehuizen en de rustoorden
voor bejaarden in rekening kan brengen :
bij twee rechthebbenden, bij eenzelfde
reis, per rechthebbende

104156

Visite effectuée par le médecin
généraliste avec droits acquis a un
malade dans un établissement pouvant
porter en compte une intervention
forfaitaire telle que prévue dans les
arrétés ministériels des 19 mai 1992 et 5
avril 1995 concernant respectivement les
maisons de repos et de soins et les
maisons de repos pour personnes agées :
a trois bénéficiaires ou plus, a 'occasion
d’un méme déplacement, par bénéficiaire

Bezoek door de algemeen
geneeskundige met verworven rechten
bij de zieke in een inrichting die een
forfaitaire tegemoetkoming zoals
voorzien in de ministeriéle besluiten van
19 mei 1992 en 5 april 1995 met
betrekking tot respectievelijk de rust- en
verzorgingstehuizen en de rustoorden
voor bejaarden in rekening kan brengen :
bij drie rechthebbenden of meer, bij
eenzelfde reis, per rechthebbende

104215

Visite effectuée par le médecin
généraliste agréé au domicile du malade
entre 18 heures et 21 heures

Bezoek door de erkende huisarts tussen
I8 en 21 uur afgelegd bij de zieke thuis

104230

Visite effectuée par le médecin
généraliste agréé au domicile du malade,
la nuit, entre 21 heures et 8 heures

Bezoek door de erkende huisarts ’s
nachts tussen 21 en 8 uur afgelegd bij de
zieke thuis

104252

Visite effectuée par le médecin
généraliste agréé le week-end, du samedi
a 8 heures au lundi a 8 heures, au
domicile du malade

Bezoek door de erkende huisarts tijdens
het weekend, van zaterdag 8 uur tot
maandag 8 uur, afgelegd bij de zieke thuis

104274

Visite au domicile du malade effectuée
par le médecin généraliste agréé au
cours d’un jour férié, c’est-a-dire depuis
la veille de ce jour férié a 21 heures
jusqu’au lendemain de ce jour a 8 heures

Bezoek bij de zieke thuis, afgelegd door

de erkende huisarts op een feestdag, dat
wil zeggen vanaf daags voor die feestdag
om 21| uur tot daags na die feestdag om

8 uur
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104355  Consultation du médecin généraliste Consult van een erkende huisarts bij de
agréé appelé par un médecin au domicile  zieke thuis door een geneesheer
du malade aangevraagd

104370  Visite effectuée par le médecin Bezoek door de erkende huisarts thuis
généraliste agréé a un patient palliatif a bij een palliatieve patiént
domicile

104392  Visite effectuée entre |8 heures et 21 Bezoek door de erkende huisarts tussen
heures, par le médecin généraliste agréé 8 en 21 uur thuis bij een palliatieve
a un patient palliatif a domicile patiént

104414  Visite effectuée la nuit, entre 2| heures Bezoek door de erkende huisarts ’s
et 8 heures, par le médecin généraliste nachts tussen 21 en 8 uur thuis bij een
agréé a un patient palliatif a domicile palliatieve patiént

104436  Visite effectuée le week-end, du samedia Bezoek door de erkende huisarts tijdens
8 heures au lundi a 8 heures, par le het weekeind van zaterdag 8 uur tot
médecin généraliste agréé a un patient maandag 8 uur, thuis bij een palliatieve
palliatif a domicile patiént

104451 Visite effectuée au cours d’un jour férié, Bezoek door de erkende huisarts op een
c’est-a-dire depuis la veille de ce jour feestdag, dat wil zeggen vanaf daags voor
férié a 21 heures jusqu’au lendemain de die feestdag om 21 uur tot daags na die
ce jour a 8 heures, par le médecin feestdag om 8 uur bij een palliatieve
généraliste agréé a un patient palliatif a patiént
domicile

104510  Visite effectuée par le médecin Bezoek door de algemeen geneeskundige
généraliste avec droits acquis au domicile  met verworven rechten tussen 18 en 21
du malade entre |18 heures et 21 heures  uur afgelegd bij de zieke thuis

104532  Visite effectuée par le médecin Bezoek door de algemeen geneeskundige
généraliste avec droits acquis au domicile met verworven rechten ’s nachts tussen
du malade, la nuit, entre 2| heures et 8 21 en 8 uur afgelegd bij de zieke thuis
heures

104554  Visite effectuée par le médecin Bezoek door de algemeen geneeskundige
généraliste avec droits acquis le met verworven rechten tijdens het
week-end, du samedi a 8 heures au lundi  weekeind van zaterdag 8 uur tot
a 8 heures, au domicile du malade maandag 8 uur, afgelegd bij de zieke thuis

104576  Visite au domicile du malade effectuée Bezoek bij de zieke thuis, afgelegd door
par le médecin généraliste avec droits de algemeen geneeskundige met
acquis au cours d’un jour férié, verworven rechten op een feestdag, dat
c’est-a-dire depuis la veille de ce jour wil zeggen vanaf daags voor die feestdag
férié a 21 heures jusqu’au lendemain de om 2| uur tot daags na die feestdag om
ce jour a 8 heures 8 uur

104650  Consultation du médecin généraliste Consult van de algemeen geneeskundige
avec droits acquis appelé par un médecin  met verworven rechten bij de zieke thuis
au domicile du malade door een geneesheer aangevraagd

104672  Visite effectuée par le médecin Bezoek door de algemeen

généraliste avec droits acquis a un
patient palliatif a domicile

geneeskundige met verworven rechten,
thuis bij een palliatieve patiént
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104694

Visite effectuée, entre 18 heures et 21
heures, par le médecin généraliste avec
droits acquis a un patient palliatif a
domicile

Bezoek door de algemeen geneeskundige
met verworven rechten, tussen |8 en 21
uur thuis bij een palliatieve patiént

104716

Visite effectuée la nuit, entre 21 heures
et 8 heures, par le médecin généraliste
avec droits acquis a un patient palliatif a
domicile

Bezoek door de algemeen
geneeskundige met verworven rechten,
’s nachts tussen 21 en 8 uur thuis bij een
palliatieve patiént

104731

Visite effectuée le week-end, du samedi a
8 heures au lundi a 8 heures, par le
médecin généraliste avec droits acquis a
un patient palliatif a domicile

Bezoek door de algemeen
geneeskundige met verworven rechten,
tijdens het weekeind van zaterdag 8 uur
tot maandag 8 uur thuis bij de palliatieve
patiént

104753

Visite effectuée au cours d’un jour férié,
c’est-a-dire depuis la veille de ce jour
férié a 21 heures jusqu’au lendemain de
ce jour a 8 heures, par le médecin
généraliste avec droits acquis a un
patient palliatif a domicile

Bezoek door de algemeen
geneeskundige met verworven rechten,
op een feestdag, dat wil zeggen vanaf
daags voor die feestdag om 21 uur tot
daags na die feestdag om 8 uur thuis bij
de palliatieve patiént
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B.6 GP and specialists qualification codes

Table B.5.: Qualification codes from the IMA database 2008-2009

Qualification code label

GP I -9 General practitioner

Geriatrician I8  geriatry trainee

Internist 58 Internal medicine trainee

Geriatrician 573  Internal medicine, geriatry and endocrino-diabetology
Internist 580 Internal medicine specialist

Geriatrician 581 Internal medicine specialist, holder of geriatry title
Internist 582  Internal medicine and in vitro nuclear medicine specialist
Internist 583  Internal medicine specialist, holder of endocrino-diabetology title
Internist 584  Internal medicine specialist, holder of F & P title
Internist 589 Internal medicine specialist, holder of urgency title
Cardiologist 591  Internal medicine and cardiology specialist

Cardiologist 730  Cardiology specialist

Cardiologist 734  Cardiology and F & P specialist

Cardiologist 739  Internal medicine specialist, holder of cardiology title

Internist 983  Internal medicine and nuclear medicine specialist, holder of
endocrino-diabetology title

Internist 985  Internal medicine and nuclear medicine specialist
B.7 Identifying hospital episodes in IMA-AIM reimbursement
data

To calculate the length of stay and the reimbursements per hospital episode, the following
algorithm was used.

I. Sort data set by patient ID and reimbursement date of hospital “lump sum per diem”
(one of RIZIV-INAMI nomenclature codes as described in Table B.I).

2. Add to each reimbursement date of hospital “lump sum per diem” an end date calcu-
lated as datercimpursement + Ndays Where Ngqys = number of days recorded in the
IMA-AIM data.

3. Merge adjacent reimbursement episodes: (end, 1 — start,) < 1.

4. Hospital episodes in which one of the CRT implant RIZIV-INAMI nomenclature codes
was found, was marked as the index hospitalisation.
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C.l

C.2

Modelling appendix

Hospital episodes in IMA-AIM reimbursement data

To calculate the length of stay and the reimbursements per hospital episode, the algorithm
described in section B.7 was adjusted. Figure Figure C.| shows the distribution of the num-
ber of days a patient was hospitalised prior to the day the CRT was implanted. Based on this
analysis, we chose to exclude, for reasons of clinical relevance, all days in the hospital stay
prior to the CRT implant according to the following rule

Zf (dateintervention - datestart > ]-) then datestart = (dateintervention - ]-)

Figure C.1.: Distribution of the number of days prior to CRT implant (extreme values < —36
are not shown [2.5% of data])
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Number of days in hospital stay prior to index intervention

A further change to the length of stay for the hospital episodes was the adjustment of the
length of stay for the CRT-P hospital episodes to a level similar to the CRT-D hospital episodes.
This adjustment attenuates the effect of possible confounders influencing the length of stay
(e.g. age). The adjustment was effected per hospital episode according to the following
rule

LOScrr—p adjusted = LOScrr—p X % = LOScrr—p % 0.930...

where LOS =length of stay of the hospital episode

Reimbursed items in hospital episodes

All selected RIZIV-INAMI nomenclature codes (see appendix Appendix B) reimbursed between
the start date and end date of the hospital episode were taken into account.
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In Belgium, hospital per diem costs are covered by 2 distinct systems of public health funding.
A major part is covered through fixed monthly hospital payments but these are not registered
in the IMA-AIM data. Additional remuneration consists of a lump sum billed each day of the
hospital stay, for which the data are available in the IMA-AIM data. We replaced these lump
sums by the 100% hospital lump sum per diem calculated as the actual per diem prices?
available per hospital, per year, per semester and per type of stay (see table Table B.I in
appendix Appendix B) multiplied by the number of invoiced days for the hospital stay.

The total lump sum per diem per hospital episode was adjusted in a similar way to the length
of stay (see section C.| above). The lump sum per diem adjustment was effected per hospital
episode according to the following rule

LSPDcpr—p adjusted = LSPDepy—px mean LSPDert—p _ [6pD 0 pr_ px0.994 . . .

mean LSPDCRT,p

where LSPD = " lump sum per diem of the hospital episode

a. as published by RIZIV-INAMI (http://www.riziv.be)
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D Budget impact appendix

The following tables show the disaggregated calculation of the budget impact for both the
OPT, CRT-P and CRT-D cohort (an assumed yearly 850 patients).
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