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Abstract:

Objective

The POPular Genetics trial demonstrated that a CYP2C19 genotype-guided P2Y 12 inhibitor
strategy reduced bleeding rates compared to standard treatment with ticagrelor or prasugrel,
without increasing thrombotic event rates after primary percutaneous coronary intervention
(PCI). In this analysis, we aimed to evaluate the cost-effectiveness of a genotype-guided

strategy compared to standard treatment with ticagrelor or prasugrel.

Methods

A 1-year decision tree based on the POPular Genetics trial in combination with a lifelong
Markov model was developed to compare costs and quality-adjusted life years (QALY's)
between a genotype-guided and a standard P2Y12 inhibitor strategy in myocardial infarction
patients undergoing primary PCI. The cost-effectiveness analysis was conducted from a
Dutch healthcare system perspective. Within-trial survival and utility data were combined
with lifetime projections to evaluate lifetime costs-effectiveness for a cohort of 1000 patients.
Costs and utilities were discounted at 4% and 1.5% respectively according to Dutch
guidelines for health-economic studies. Besides deterministic and probabilistic sensitivity
analyses, several scenario analyses (different time horizons, different discount rates, equal
prices for P2Y 12 inhibitors and equal distribution of thrombotic events between the two

strategies) were conducted.

Results

Base-case analysis with a hypothetical cohort of 1000 subjects, demonstrated 8.98 QALY's
gained and €725,550.69 cost-savings for the genotype-guided strategy (dominant). The

deterministic and probabilistic sensitivity analysis confirmed the robustness of the model and



the cost-effectiveness results. In scenario analyses, the genotype-guided strategy remained

dominant.
Conclusion

In patients undergoing primary PCI, a CYP2C19 genotype-guided strategy compared to
standard treatment with ticagrelor or prasugrel resulted in QALY's gained and cost-savings.
Trial registration: Clinicaltrials.gov number: NCT01761786, Netherlands trial register

number: NL2872

Key points:

- A CYP2C19 genotype-guided de-escalation strategy is a reasonable alternative for
standard P2Y 12 inhibitor therapy according to the latest European Society of
Cardiology guideline for patients with acute coronary syndrome.

- A CYP2C19 genotype-guided strategy compared to standard treatment with potent
P2Y 12 inhibitors in patients with acute myocardial infarction results in cost-savings
and improved quality of life.

- These results are based on the prevalence of CYP2C19 loss-of-function alleles in

European, mostly Dutch, patients and on Dutch healthcare costs.
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1 Introduction

Patients with myocardial infarction (MI) and patients undergoing percutaneous coronary
intervention (PCI) are treated with dual antiplatelet therapy consisting of aspirin and a P2Y 12
inhibitor. Guidelines favour ticagrelor and prasugrel over clopidogrel in MI patients due to a
reduction in thrombotic events [1,2]. One of the reasons for the reduced effectiveness of
clopidogrel compared to the other P2Y 12 inhibitors is that clopidogrel has to be converted into
its active metabolite. The most important enzyme in this process is the CYP 450 2C19
enzyme. This enzyme is encoded by the CYP2C19 gene, of which more than 30 different
alleles have been identified [3]. Some of these alleles encode for an enzyme that is not
functional. The CYP2C19*2 and *3 alleles are the most common loss-of-function alleles and
almost 1/3 of the people in western populations carry one or two of these alleles [4]. Several
studies demonstrated that these patients have an increased risk of developing major adverse
cardiac events [5]. This has prompted the Food and Drug administration (FDA) to add a
boxed warning for clopidogrel, describing that the drug might not be effective in patients
carrying two loss-of-function alleles [6]. Nevertheless, clopidogrel is still the most frequently
prescribed P2Y 12 inhibitor, either due to fear of bleeding complications or other side effects
when using the stronger P2Y 12 inhibitors or for economic reasons (e.g. lower costs of

treatment) [7-9].

The Patient Outcomes after primary PCI (POPular) Genetics trial showed in patients with ST-
segment elevation myocardial infarction (STEMI) undergoing primary PCI, that a CYP2C19
genotype-guided P2Y12 inhibitor strategy was non-inferior for a net clinical benefit outcome
while reducing bleeding outcomes as compared to standard treatment with ticagrelor and
prasugrel [10]. Since genetic testing is associated with higher costs, while clopidogrel has a

lower price than the other P2Y 12 inhibitors, the objective of this study was to assess cost-



effectiveness of the genotype-guided strategy compared to a standard treatment strategy with

ticagrelor or prasugrel, within the context of the Dutch healthcare system.

2 Methods

2.1 Study design

Details on the methods and results of the POPular Genetics trial have been reported
previously [10,11]. In brief, POPular Genetics was an open label randomized, multicentre trial
with 2,488 STEMI patients undergoing primary PCI. It compared a standard treatment with
the P2Y 12 inhibitors ticagrelor (90mg twice daily) or prasugrel (5 or 10mg once daily based
on the summary of product characteristics approved by the European Medicines Agency
(EMA)) with a CYP2C19 genotype-guided strategy, where patients without CYP2C19*2 or *3
loss-of-function alleles were prescribed clopidogrel (75mg once daily), and ticagrelor or
prasugrel (dosage identical to standard treatment) if they were carrier of such a loss-of-
function allele. All patients also received guideline recommended aspirin. Treatment and
follow-up duration were 12 months. At 1, 6 and 12 months all patients received a
questionnaire by either mail or email. This questionnaire contained the EQ-5D-5L, which was
used to calculate health utilities. The cost-effectiveness analysis was pre-specified as part of
the trial protocol. The trial was approved by the appropriate ethics committees and national

authorities. All patients provided informed consent.

2.2 Model overview

The current analysis was designed to calculate the cost-effectiveness of a CYP2C19 genotype-
guided strategy for STEMI patients undergoing primary PCI. A two-part decision-analytic
model was developed, comprising of a 1-year decision tree to determine the initial distribution
of the cohort over the Markov states (Figure 1A) and a Markov model to simulate life-long

8



costs and effects (Figure 1B). In the 1-year decision tree, all patients could experience a minor
or major bleeding independent of experiencing any of the other events. At the end of the 1-
year decision tree period, patients would enter the respective Markov states depending on the
experienced event (e.g. event-free recurrent MlI, recurrent stroke or death). The Markov-
model structure is identical to previously published trials investigating antiplatelet therapy in
similar populations [12], clinically validated and adjusted to allow for recurrence of stroke
and MI. Four disease transient states were included reflecting the lifetime progression of
individuals after STEMI, including MI, post-Ml, stroke and post-stroke. Additionally, the
model comprised two absorbing states, defined as cardiovascular (CV) death and non-CV
death. A cohort of 1000 hypothetical subjects was used, to simulate the progression through
the different disease states. Subjects could switch between disease states or remain in the
same disease state, based on transition probabilities. In the base case analysis, a lifetime

horizon was used with a cut-off at the age of 100.

2.3 Model assumptions

One of the assumptions underpinning the model was that patients in both groups were treated
with aspirin monotherapy after the 1-year trial period was finished. Therefore, no difference
in bleeding rates was expected in the Markov model. Furthermore, bleeding usually decreases
quality of life for only a short period. Hence, bleeding was not included as a separate health
state in the Markov model. It was assumed that patients could not develop multiple events
during the 1-year trial, which was in line with the Platelet Inhibition and Patient Outcomes
(PLATO) trial cost-effectiveness analysis [12]. In addition, the assumption was made that

recurrent stroke or Ml could only happen with a minimum interval of 1 year.

2.4 Population



The intention-to-treat population from the POPular Genetics trial was used for the current
decision-analytic model (Table 1). The mean age of the trial population was 61 years old,
15% was 75 years and older, 25% was female and 10% had a prior history of coronary artery
disease). In line with the mean age of the patients in the POPular Genetics trial cohort, all

individuals were at the age of 61 at the start of the decision tree.

2.5 Model input parameters

2.5.1 Transition probabilities

All model inputs are presented in Table 2. Probabilities for all patients in the 1-year decision
tree were based on the results from the POPular Genetics trial*°. At the end of the decision
tree, patients were allocated to their respective health state in the long-term Markov model.
Starting from the second year, a Markov state-transition model with yearly cycles was used to
simulate disease progression of patients over their lifetime. In each health state, patients could
experience an M, stroke or death in any year. Patients in the ‘Post-MI’ and ‘Post-stroke’
health states had a higher risk of subsequent events than patients in the ‘No-event’ health
state. The transition probabilities of experiencing subsequent events were derived by
multiplying the baseline probabilities by the relative risk factors (Table 2) [12]. For mortality,
an age specific mortality rate was used based on the Dutch population lifetables. It was not
possible to transition from ‘post-stroke’ to ‘post-MI’, since the MI health state had a lower

risk and was less costly than the stroke health state.

2.5.2 Costs
Cost-effectiveness was estimated from the healthcare perspective, so only medical costs were
included. Costs were inflated to 2020 using the consumer price index inflation from the Dutch

Central Bureau of Statistics (Table 2). Costs were based on the Dutch healthcare system and
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obtained from literature or Dutch governmental agencies. Cost categories were treatment
costs (genetic test and different antiplatelet drugs) and costs associated with the different
events: minor bleeding, major bleeding, nonfatal MI, nonfatal stroke, post-Ml, post-stroke and
death. The cost associated with the use of aspirin and other medication was excluded from the
analysis, since it was assumed to affect both treatments strategies equally. Costs were
discounted using an annual rate of 4% in accordance with existing guidelines for conducting

health-economic evaluations [23].

2.5.3 Health utilities

Health utilities, measured in quality-adjusted life years (QALYS), were dependent on the
events experienced by patients (Table 2). Health utility estimates were either derived from the
POPular Genetics trial (using the EQ-5D-5L questionnaire) or, in case data was not available
from the trial, utility estimates were derived from literature focused on the Dutch healthcare
system with similar populations. Based on previously published literature, bleeding let to a
temporary disutility for the duration of the event during the first year following treatment.
QALYs were discounted using an annual rate of 1.5% in accordance with Dutch guidelines

for conducting health-economic evaluations [23].

2.5.4 Outcomes
The outcome measures to compare the two strategies in this study were costs, QALY and the

incremental cost-effectiveness ratios (ICERs) presented as cost per QALY gained.

2.5.5 Sensitivity and scenario analysis
The base-case analysis was based on the model inputs as shown in Table 2. To accommodate

for the model uncertainty, univariate deterministic sensitivity analyses and probabilistic
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sensitivity analyses were conducted. For the sensitivity analyses, the estimated range of each
parameter was based on the 95% CI in the studies. If 95% CI was not available, ranges were
calculated with a standard error of the mean of 25%. For univariate deterministic sensitivity
analyses, each of the parameters was varied one by one over the 95% ClI, to examine the
influence of individual parameters on the ICER. In the probabilistic sensitivity analysis, a
Monte Carlo simulation was performed (1000 iterations) by varying the parameters
simultaneously over their 95% CI. The cost, probability and utility parameter distributions
were varied with a Gamma-, Pert and Beta distribution, respectively. Outcomes of the
sensitivity analysis are presented in a tornado-diagram and a cost-effectiveness plane. Four
additional scenarios were conducted to capture the effect of the time horizon (1, 5, 10 and 25
years in the Markov model (scenario 1), adjustment of the discount rates to both costs and
utilities at 4% (scenario 2), equal drug prices for all three drugs at €0.05/day, to mimic the
availability of generic variants in the future (scenario 3) and equal distribution of the cohort
over ‘post-MI’, ‘post-stroke’ and ‘death’ (both CV death and non-CV death) at the start of the
Markov-model for both strategies to account for the uncertainty that a genotype-guided
strategy does not result in numerically less stroke and Ml as seen in the POPular Genetics trial

(scenario 4).

3 Results

3.1 Base-case analysis

For a cohort of 1000 patients undergoing primary PCI based on the POPular Genetics trial,
the genotype-guided strategy resulted in a gain in QALY's of 8.98 while saving €725,550.69
(0.009 QALYSs gained and €725.56 saved per patient) (Table 3). Cost-saving results for the
genotype-guided strategy indicate that this strategy dominates current standard treatment
without genotyping. In Figure 2, results of the univariate deterministic sensitivity analysis are

12



displayed in a tornado diagram. The results demonstrate that when varying the different
model inputs over their confidence intervals, the genotype-guided strategy remains cost-
saving. Results of the 1000 iterations of the probabilistic sensitivity analysis were plotted on a
cost-effectiveness plane (Figure 3). The genotype-guided strategy was cost-saving in each

iteration of the Monte Carlo simulation, while it increased QALY in almost all iterations.

3.2 Scenario analyses

In Table 3 results are presented for the varying time horizons (scenario 1), adjustment in
discount rates (scenario 2), equal prices for all P2Y12 inhibitors (scenario 3) and an equal
distribution of patients amongst health states between the two strategies (scenario 4). In all

different scenarios, the genotype-guided strategy remained cost saving and improved QALYS.

4 Discussion

In this prospectively designed cost-effectiveness analysis, based on the POPular Genetics trial
data, a CYP2C19 genotype-guided strategy was associated with an increase in QALY and
was cost-saving (dominant) as compared to standard treatment with ticagrelor or prasugrel in
STEMI patients undergoing primary PCI. The robustness of this finding was confirmed by
various additional sensitivity and scenario analyses. In the Netherlands, the willingness to pay
threshold varies between €20.000 to €80.000 depending on the intervention, while the
willingness to pay threshold in other European countries varies as well, but is generally of the
same magnitude [24]. Our results are well below the lower end of this range.

In the United States, a guideline on health economic analyses was published by the American

College of Cardiology (ACC)/American Heart Association (AHA) [25]. According to this
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guideline, our findings suggest a high value of a genotype-guided strategy as compared to a
standard treatment strategy with ticagrelor or prasugrel, since it improved QALY while

reducing costs.

The cost-effective results showing that the genotype-based strategy is dominant were
primarily driven by two differences in the first year. The first determining variable is the price
for generic clopidogrel which is lower (€0.05/day) compared to the patented ticagrelor and
prasugrel (€2.18/day and €1.65/day, respectively) [15-17]. The difference in costs between
clopidogrel and the other P2Y12 inhibitors reflects the potential additional cost of performing
a genetic test that was estimated to be €150.00 for a point-of-care test. Since both ticagrelor
and prasugrel are expected to have generic variants available in the next few years, which will
likely cause a drop in prices, a scenario analysis was conducted in which the daily costs of
ticagrelor and prasugrel were identical to clopidogrel costs (€0.05/day). Following this
scenario-analysis, the genotype-guided strategy remained cost-saving, with similar QALY's
gained compared to the base-case analysis. Therefore, it can be realistically assumed that
extra costs associated with performing genetic testing will not change the results. The
availability of generic ticagrelor and prasugrel will lower prices in the future, but it is
uncertain to what extent. The scenario analysis performed is therefore on the conservative end
of the spectrum.

The second important factor driving the results of the current analysis is the distribution of the
patients at the onset of the Markov model. Based on the results from the POPular Genetics
trial, patients in the genotype-guided arm were in a more favourable health-state than patients
in the standard treatment arm when they entered the Markov model, due to a lower incidence
of stroke and M1 in the genotype-guided cohort as compared to the standard treatment cohort.

To account for the uncertainty that a genotype-guided strategy actually leads to numerically

14



less stroke and less M, as seen in the POPular Genetics trial, a scenario analysis was
conducted in which there was no difference amongst the distribution of patients in the
different health states when entering the Markov model between the two strategies. In this
scenario analysis, the genotype-guided strategy remained cost saving while only a small
difference in QALYSs gained remained. This was expected, since the difference in QALY is
now only caused by a difference in minor bleeding events between both groups, which have a
relatively low impact on long-term health utilities. These results demonstrate that the cost-
savings and long-term benefits are based on the differences in the first year after genotype-

guided treatment.

In the POPular Genetics trial, more than 95% of the included patients was Caucasian, while
only a small proportion of patients was of Asian, Latin American or African descent [10]. The
prevalence of CYP2C19 loss-of-function alleles does not differ much between Africans,
Americans and Europeans, but is a lot higher in Asian populations [4]. A higher prevalence of
loss-of-function alleles means more people will remain on ticagrelor or prasugrel, which will
negatively affect the results of the cost-effectiveness analysis in these countries. In addition, it
IS uncertain how this affects outcomes of the trial. On the other hand, in countries with a
similar prevalence of loss-of-function alleles, one would expect similar clinical outcomes as
in our trial and similar results of a cost-effectiveness analysis. However, we should be aware

that healthcare costs can differ significantly between countries.

4.1 Comparison with other studies
Several health economic analyses concerning a genotype-guided P2Y 12 inhibitor strategy have
been published in the past [14, 26-29]. These analyses used extrapolated data from for

instance the PLATO or Trial to Assess Improvement in Therapeutic Outcomes by Optimizing
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Platelet Inhibition with Prasugrel-Thrombolysis in Myocardial Infarction (TRITON TIMI) 38
trial to build their decision tree, but they did not have data from a trial specifically
investigating a genotype-guided strategy. A study by Lala et al., who based most of their
model input parameters on the TRITON TIMI 38, found similar results as presented within
the current study [14]. They found a genotype-guided strategy to be cost-saving, and an
increase in QALY's compared to both a standard treatment with prasugrel and a standard
treatment with clopidogrel. Our results are also in accordance with the cost-effectiveness
analysis by Wang et al., which used data from the PLATO trial and found a genotype-guided
strategy to be cost-saving and with improving QALY's as compared to standard treatment with
ticagrelor [26]. In addition, they also concluded that compared to a standard treatment with
clopidogrel, a genotype-guided strategy improved QALY at an ICER of $2560. A cost-
effectiveness analysis by Limdi et al. investigated whether universal ticagrelor treatment or
genotype-guided de-escalation was cost-effective in acute coronary syndrome patients
undergoing PCI as compared to universal clopidogrel treatment based on real-world data [27].
While both strategies increased QALY's compared to universal clopidogrel treatment, only
genotype-guided de-escalation was cost-effective at an ICER of $42,365. Similar as to our
results, results from both Wang et al. and Limdi et al. are below the ‘high value’ limit of

$50.000/QALY as set by the ACC/AHA guideline [25].

In contrast to our results, two studies by Sorich et al. and Crespin et al., both based on results
from the PLATO trial, found that ticagrelor treatment was cost-effective as compared to a
genotype-guided strategy. This means higher costs with additional QALY's gained [28,29].
The fact that ticagrelor compared to the genotype-guided strategy resulted in QALY's gained,
already explains the major difference between the results of Crespin et al. and Sorich et al.

compared to the results of this study [28,29]. In addition, some important considerations with
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respect to the findings of Crespin et al. and Sorich et al. should be taken into account [28,29].
Crespin et al. noted that ticagrelor would no longer be cost-effective if the hazard ratio for
mortality between ticagrelor and clopidogrel is higher than 0.93 [29], which was the case in
the POPular Genetics trial (HR 1.00) [10]. In the study by Sorich et al., the cost of ticagrelor
was only 3 times the cost of clopidogrel while the Dutch tariffs indicate a 43.6 times higher
cost of ticagrelor compared to clopidogrel [28]. Sorich et al. reported that this small price
difference between clopidogrel and ticagrelor was one of the reasons as to why ticagrelor
treatment was cost-effective compared to a genotype-guided strategy in their study (ICER of
ticagrelor versus a genotype-guided strategy: AUS$ 22,821). Furthermore, researchers
indicated that when the hazard ratio between ticagrelor and clopidogrel would exceed 0.95, as
it does in our study, the ICER would increase to over AUS$ 50,000 making the cost-

effectiveness of ticagrelor compared to a genotype-guided strategy highly questionable.

While the previously mentioned studies used data from the PLATO and TRITON TIMI 38
trial to build their study model, the respective study groups themselves also wrote health
economic analyses. The health economic analysis of the PLATO trial, which compared
ticagrelor to clopidogrel, noted, like Crespin et al., that most of the QALY gained in the
ticagrelor arm of their analysis were derived from the mortality benefit from ticagrelor as
compared to clopidogrel [12]. Most benefit in the TRITON TIMI 38 health economic analysis
was derived from a reduction in Ml in the prasugrel arm as compared to the clopidogrel arm
[30]. In the POPular Genetics trial, no numerical benefit in both MI and mortality were seen
in the standard treatment arm as compared to the genotype-guided arm [10]. Besides the much
lower costs of clopidogrel treatment compared to the other P2Y 12 inhibitors and some savings
on bleeding events, this is one of the most important reasons as to why there was no benefit

for ticagrelor and prasugrel in our analysis.
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4.2 Limitations

Our results should be interpreted in light of the following limitations. This cost-effectiveness
analysis was based on data from STEMI patients undergoing primary PCI. Therefore, it is
unknown if these results also apply to patients with another form of acute coronary syndrome
and patients not undergoing PCI. In addition, a majority of the patients in the POPular

Genetics trial were treated with ticagrelor. Since the recently published Intracoronary Stenting

and Antithrombotic Regimen: Rapid Early Action for Coronary Treatment (ISAR-REACT) 5

trial found that the use of prasugrel might be beneficial over the use of ticagrelor [31], both
costs and event rates might be affected if more patients are treated with prasugrel instead of
ticagrelor. This applies to both the standard treatment and genotype-guided groups, since 1/3
of patients in the genotyping group are still treated with ticagrelor or prasugrel. Concerning
the health-economic analysis, the analysis is based on a healthcare perspective instead of a
societal perspective which is sometimes preferred. However, using a societal perspective
would mean further assumptions regarding costs that had to be made. Besides, the only
difference in our model was present in the first year during the decision tree, hence adding the
same costs to both arms (treatment and control) was expected not to add additional value to

the model nor affect the result of the analysis.

5 Conclusion

In STEMI patients undergoing primary PCI, a CYP2C19 genotype-guided strategy compared

to standard treatment with ticagrelor or prasugrel resulted in QALY's gained and cost-savings.
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Figure 1. Cost-effectiveness model

Figure 1. Model structure. Figure 1A: 1-year decision tree based on the POPular Genetics

trial. Figure 1B: Long-term Markov model.

MI: myocardial infarction.
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Figure 2. Deterministic sensitivity analysis

Figure 2. One-way sensitivity analysis of a genotype-guided strategy versus standard
treatment with ticagrelor or prasugrel. Horizontal bars indicate the range of cost-savings
obtained when setting each individual variable at its maximum and minimum confidence

interval. Since all results remain cost saving, the direction of the bar makes no difference.

CV: cardiovascular, MI: myocardial infarction, NF: non-fatal
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Figure 3. Probabilistic sensitivity analysis

Figure 3. Results of the probabilistic sensitivity analysis on the cost-effectiveness plane. The

scatterplot depicts results of the Monte Carlo analysis (1000 iterations) when all model inputs
are randomly varied between their confidence intervals. The black line depicts the willingness
to pay €20,000/QALY. A genotype-guided strategy is cost-effective if it falls below the black

line.

QALY: quality-adjusted life year
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Table 1. POPular Genetics trial population baseline characteristics

Characteristics

Genotype-guided

Standard treatment

(N=1242) (N=1246)
Mean age - yr 61.9+11.1 61.4+11.5
Age >75 years — no. (%) 188 (15.1) 175 (14.0)
Female sex — no. (%) 317 (25.5) 309 (24.8)
Mean body-mass index? 27.516.67 27.0£4.27
Creatinine clearance <60ml/minute 121 (9.8) 109 (8.8)
at baseline® -— no. (%)
Medical history -— no. (%)
Current smoker 562 (45.8) 565 (45.8)
Diabetes Mellitus 150 (12.1) 138 (11.1)
Arterial hypertension 521 (42.0) 511 (41.0)
Hyperlipidemia 260 (20.9) 255 (20.5)
History of coronary artery disease 133 (10.7) 118 (9.5)
Peripheral arterial disease 39 (3.1) 34 (2.7)
History of bleeding 30 (2.4) 23 (1.9)
Angiographic and procedural characteristics
Number of diseased coronary vessels
>50% — no. (%)
1 634 (51.2) 675 (54.2)
2 417 (33.7) 376 (30.2)
3 188 (15.1) 194 (15.6)
Ostial lesion — no. (%) 76 (6.4) 65 (5.5)
Bifurcation lesion — no. (%) 214 (18.1) 239 (20.2)
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Stent type — no. (%)
Bare metal stent 60 (4.8) 50 (4.0)
Bioresorbable vascular scaffold 9 (0.7) 16 (1.3)
Drug eluting stent 1167 (94.0) 1174 (94.2)
Plain old balloon angioplasty 17 (1.4) 23 (1.9)
Total stent length - mm 27.0£14.8 28.0£15.3
Medication at discharge — no. (%)
Aspirin 1211 (97.7) 1208 (97.4)
ADP receptor antagonist 1237 (99.8) 1237 (99.8)
Clopidogrel 688 (55.5) 91 (7.3)
Prasugrel 15(1.2) 27 (2.2)
Ticagrelor 534 (43.1) 1119 (90.2)
(Novel) oral anticoagulation 14 (1.1) 9 (0.7)

Table 1. Baseline characteristics of the POPular Genetics trial population. Plus-minus values
are means=SD. There were no significant differences between the groups except with respect

to body-mass index (P=0.05).

a: The body-mass index is the weight in kilograms divided by the square of the height in

meters.

b: The creatinine clearance was calculated using the CKD-EPI formula.
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Table 2. Model input parameters

Parameters Base-case | Range Distribution | Source

value

Probabilities (decision tree)

Genotype-guided strategy

Minor bleeding 0.0765 NA NA Trial
Major bleeding 0.0225 NA NA Trial
Myocardial infarction 0.0153 NA NA Trial
Stroke 0.0064 NA NA Trial
Non-CV Death 0.0080 NA NA Trial
CV death 0.0070 NA NA Trial

Standard treatment

Minor bleeding 0.1051 NA NA Trial
Major bleeding 0.0233 NA NA Trial
Myocardial infarction 0.0209 NA NA Trial
Stroke 0.0088 NA NA Trial
Non-CV death 0.0070 NA NA Trial
CV death 0.0080 NA NA Trial

Probabilities (Markov model)?

Annual risk from ' No-event' to ' MI' |0.019 0.01-0.05 PERT 12
Annual risk from ' No-event' to' 0.003 0.001-0.02 PERT 12
Stroke'

Annual risk from ' No-event' to 'Non- | Age specific mortality PERT 13
CV death’ rate
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Increased risk of a subsequent event |2 1-4 PERT 14

after having an event

Increased risk of death in 'No-event' |2 1.5-2.5 PERT 12

Increased risk of death in 'Non-fatal |6 4.5-75 PERT 12

MI'

Increased risk of death in 'post MI' 3 2.25-3.75 PERT 12

Increased risk of death in 'Non-fatal |7.43 5.57-9.29 PERT 12

stroke'

Increased risk of death in 'post stroke' |3 2.25-3.75 PERT 12

Costs (euro’s)®

Genotyping 150.00 76.50-223.50 | Gamma Trial

1 year clopidogrel treatment 18.25 9.31-27.19 Gamma 15

1 year ticagrelor treatment 795.70 405.81- Gamma 16
1,158.59

1 year prasugrel treatment 602.25 307.15-897.35 | Gamma 17

Minor bleeding 310.76 189.02-433.57 | Gamma 18

Major bleeding 5,422.78 |2,765.62- Gamma 19
8,079.95

Myocardial infarction 5,550.95 |2,830.99- Gamma 20
8,270.99

Post-MI 2,536.81 |2,367.22- Gamma 21
2,667.82

Stroke 28,233.36 | 18,378.83- Gamma 21
38,806.05

Post-stroke 11,551.15 | 7,724.37- Gamma 21
14,596.40

CV death 3,223.09 [1,842.21- Gamma 21
4,982.85
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Utilities®

No event 0.88 0.87-0.89 Beta Trial
Myocardial infarction 0.80 0.71-0.90 Beta Trial
Post-Ml 0.81 0.72-0.90 Beta Trial
Stroke 0.59 0.30-0.88 Beta 21
Post-stroke 0.74 0.71-0.77 Beta 22
Death 0 NA Beta

Minor bleeding (disutility 2 days) 0.06 0.03-0.09 Beta 20
Major bleeding (disutility 14 days) 0.14 0.07-0.21 Beta 20

Table 2. Cost-effectiveness model input parameters. Cl: confidence interval, CV:

cardiovascular, NA: not applicable, MI: myocardial infarction

a: Range indicating min/max as provided by paper. If min/max was unavailable, ranges

where calculated with 25% of the base-case value.

b: Range is based on 95% CI. If 95% CI was unavailable, ranges were calculated with

standard error of 25% of the mean

c: Range is based on 95% ClI
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Table 3. Lifetime cost-effectiveness results for base-case and scenario analyses

discounted at

4%

Cost Cost ACost QALYs QALYs AQALY | ICER®
genotype- | standard | (€) genotype- | standard (€/QALY)
guided (€) | treatment guided treatment
(€)
Base-case
Lifetime, 10,650,062 | 11,375,613 | -725,551 | 11394.59 | 11385.60 | 8.98 NA
discounted
costs at 4%,
QALYs at
1.5%
Scenario analyses
1 year 1,080,346 | 1,442,899 | -362.553 | 1702.92 1701.47 1.45 NA
5 years 2,874,516 | 3,370,275 |-495.759 | 4709.45 | 4705.54 3.91 NA
10 years 5,577,006 | 6,187,410 |-610.404 | 7671.43 7665.21 6.23 NA
25 years 10,471,360 | 11,194,994 | -723,634 | 11314.19 | 11305.27 | 8.93 NA
Undiscounted | 16,695,121 | 17,580,561 | -885,440 | 12929.05 | 12918.72 | 10.33 NA
Costs & 10,650,062 | 11,375,613 | -725,551 | 9443.80 | 9436.30 7.50 NA
utilities
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Identical 10,347,722 | 10,658,977 | -311,255 | 11394.59 | 11385.60 | 8.98 NA
prices for

P2Y 12

inhibitors

No difference | 11,098,092 | 11,375,613 | -277,521 | 11385.61 | 11385.60 | 0.01 NA

in health

states at the

start of the

Markov

model

Table 3. Cost-effectiveness analysis outcomes of the base-case and sensitivy analyses based on the

POPular Genetics trial.

a: When a genotype-guided strategy resulted in cost-savings, the ICER could not be calculated.

ICER: incremental cost-effectiveness ratio, NA: not applicable, QALY quality-adjusted life years
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