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ABSTRACT

BACKGROUND The HOST-EXAM (Harmonizing Optimal Strategy for Treatment of Coronary Artery Disease-Extended
Antiplatelet Monotherapy) trial showed superior efficacy and safety of clopidogrel monotherapy compared with aspirin
monotherapy during the chronic maintenance period after percutaneous coronary intervention (PCl).

OBJECTIVES The goal of this study was to investigate the cost-effectiveness of clopidogrel monotherapy compared
with that of aspirin monotherapy.

METHODS A Markov model was developed for patients in the stable phase after PCl. From the perspectives of the South
Korean, UK, and U.S. health care systems, the lifetime health care costs and quality-adjusted life-years (QALYs) of each
strategy were estimated. Transition probabilities were obtained from the HOST-EXAM trial, and health care costs and
health-related utilities were obtained from data and literature for each country.

RESULTS From the perspective of the South Korean health care system, the base-case analysis showed that clopidogrel
monotherapy was $3,192 higher in lifetime health care costs and 0.139 lower in QALYs compared with aspirin. This result
was greatly influenced by the numerically but insignificantly higher cardiovascular mortality of clopidogrel compared
with aspirin. In the analogous UK and U.S. models, clopidogrel monotherapy was projected to decrease health care costs
by £1,122 and $8,920 per patient compared with aspirin monotherapy while reducing QALYs by 0.103 and 0.175,
respectively.

CONCLUSIONS Based on empirical data from the HOST-EXAM trial, clopidogrel monotherapy was projected to lead to
reduced QALYs compared with aspirin during the chronic maintenance period after PCI. These results were affected by a
numerically higher rate of cardiovascular mortality in clopidogrel monotherapy reported from the HOST-EXAM trial.
(Harmonizing Optimal Strategy for Treatment of Coronary Artery Stenosis-Extended Antiplatelet Monotherapy
[HOST-EXAM]; NCT02044250) (JACC: Asia 2023;3:198-207) © 2023 The Authors. Published by Elsevier on behalf
of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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he lifelong use of single antiplatelet therapy

is currently recommended during the

chronic maintenance period after percuta-
neous coronary intervention (PCI)."»”> However, data
regarding the use of antiplatelet agents during this
period are limited. For indefinite maintenance ther-
apy with a single antiplatelet agent, aspirin is the
most widely used and is recommended as standard
therapy.® Clopidogrel is often used as an alternative
to aspirin in patients who cannot tolerate aspirin or
who have allergies to aspirin.*

Recently, the HOST-EXAM (Harmonizing Optimal
Strategy for Treatment of Coronary Artery Disease-
Extended Antiplatelet Monotherapy) trial showed
that clopidogrel monotherapy during the chronic
maintenance period after PCI significantly reduced
the risk of a composite of all-cause death, nonfatal
myocardial infarction, stroke, readmission because of
acute coronary syndrome (ACS), and Bleeding Aca-
demic Research Consortium bleeding type 3 or
greater.° However, because clopidogrel is more
expensive than aspirin, data around the cost-
effectiveness of clopidogrel and aspirin after PCI for
their lifelong use are important, given the financial
pressures being faced by health care systems in
various countries.®"* We therefore performed a cost-
effectiveness analysis of clopidogrel and aspirin
monotherapy after PCI based on the results from the
HOST-EXAM trial in 3 disparate health care systems.

METHODS

THE HOST-EXAM TRIAL. The efficacy and safety of
clopidogrel monotherapy compared with aspirin
monotherapy in the chronic maintenance period after
PCI were reported in the HOST-EXAM trial.>'* Briefly,
the HOST-EXAM trial was an investigator-initiated,
prospective, randomized, open-label, multicenter
trial at 37 centers in South Korea. The trial randomly
assigned patients who maintained dual antiplatelet
therapy after PCI for 6 to 18 months without clinical
events to receive clopidogrel 75 mg once daily or
aspirin 100 mg once daily for 24 months between
March 2014 and May 2018. The primary outcome was
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a composite of all-cause death, nonfatal
myocardial infarction, stroke, readmission
due to ACS, and Bleeding Academic Research
Consortium bleeding type 3 or greater at
24 months. The risk of the primary outcome
was significantly lower in the clopidogrel
monotherapy group than in the aspirin mon-
otherapy group (HR: 0.73; 95% CI: 0.59-0.90;
P =0.003).°

ANALYTIC OVERVIEW OF COST-
EFFECTIVENESS ANALYSIS. To compare the
long-term cost-effectiveness of clopidogrel
monotherapy and aspirin monotherapy after year

PCI from a health care system perspective, a
Markov model was developed by using TreeAge Pro
2020 (TreeAge Software). For each country, the model
structure and clinical inputs were identical, but
health care costs and utility weights differed based on
local data. We applied the model to a hypothetical
cohort of 60-year-old patients who maintained dual
antiplatelet therapy without clinical events for 6 to
18 months after receiving PCI. The health outcome
was quality-adjusted life-years (QALYs).

All costs are expressed in 2020 U.S. dollars in South
Korea and the United States and in the 2020 British
pound in the United Kingdom. Future costs and
QALYs were discounted at an annual rate of 4.5%,
based on the economic evaluation guidelines of
pharmaceuticals in South Korea." For analyses from
the UK and U.S. health care systems, a discount rate
of 3.5% for the United Kingdom and 3.0% for the
United States was applied.'+"

The main outcome measure was the incremental
cost-effectiveness ratio (ICER) calculated as incre-
mental costs per QALY gained, compared with the
less expensive strategy. Deterministic and probabi-
listic sensitivity analyses (PSAs) were performed to
explore the effects of parameter uncertainty on
the results. Subgroup analyses were performed to
assess the influence of patient characteristics. In
addition, considering the uncertainty of the relative
impact of clopidogrel on mortality compared with
aspirin, we performed a scenario analysis with the
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FIGURE 1 Model Schematic

Well on single
antiplatelet

Admission for ACS Repegt ;
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Bleeding Ischemic stroke

Post-stroke

The structure of the Markov model is shown. The cohort entered the model in the “well on single antiplatelet” state. Yearly, patients were at
risk of admission for acute coronary syndrome (ACS), repeat revascularization, bleeding, ischemic stroke, and death. "Post-PCl," “post-
stroke,” and “death” were modeled as health states that the patient could move into according to the occurrence of a clinical event.

PCl = percutaneous coronary intervention.

assumption of no difference in mortality. The
current study complied with the Consolidated
Health Economic Evaluation Reporting Standards
statement (Supplemental Table 1).

This analysis was approved by the ethics commit-
tee at Seoul National University Hospital and was
conducted according to the principles of the Decla-
ration of Helsinki. This study is registered with Clin-
icalTrials.gov number (NCT02044250).

MODEL. Figure 1 displays the schematic representa-
tion of the model used in the current study. The
model structure was designed to consider the clinical
pathways of the disease and key clinical outcomes in
the HOST-EXAM trial. The cycle length of the model
was set to 1 year based on the nature of the disease. A
time horizon of 30 years was adopted to evaluate the
long-term cost-effectiveness. The cohort entered the
model in the “well on single antiplatelet” state.
During the chronic maintenance period after
PCI, patients were at risk of admission for ACS,
repeat revascularization, bleeding, ischemic stroke,

and cardiovascular and noncardiovascular deaths.
“Post-PCL,” “post-stroke,” and “death” were modeled
as health states that the patient could move to, ac-
cording to the occurrence of a clinical event. It was
assumed that dual antiplatelet therapy was main-
tained for 1 year after moving to the “post-PCI” state;
the subsequent risk of clinical events, follow-up cost,
and utility were to be the same as those of patients in
the “well on single antiplatelet” state. The “post-
stroke” state reflected reduced utility and increased
follow-up cost; and the risk of clinical events was
considered the same as that of patients in the “well
on single antiplatelet” state unless the patient un-
derwent additional PCI. Because the cycle length of
the model was 1 year, transient events (eg, nonfatal
bleeding, coronary artery bypass graft surgery,
admission for ACS but not receiving repeat revascu-
larization) were reflected as transition states in the
model. When these events occurred, treatment costs
and utility reductions were counted; however, there
was no shift in the health state.
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MODEL INPUT. The base-case values and ranges of
key model inputs are summarized in Supplemental
Tables 2 to 6.

Transition Probabilities. Annual transition probabilities
under single antiplatelet therapy were calculated
from the HOST-EXAM trial (Supplemental Table 2).
Survival analysis with Kaplan-Meier estimates was
used to determine the risk of clinical pathways and
derive transition probabilities for each event. For
patients who moved to the “post-PCI” state, the
transition probabilities for 1 year under dual anti-
platelet therapy were retrieved from the Grand Drug-
Eluting Stent Registry, which enrolled 17,286 patients
from 55 participating centers in South Korea.'®'” For
noncardiovascular mortality, data on the age-specific
mortality obtained from the 2019 South Korean life
table were applied.”® For the subgroup analyses,
values for the transition probabilities under a single
antiplatelet, which could be obtained from the HOST-
EXAM trial, were estimated for each subgroup
(Supplemental Table 3).

Costs and Health State Utilities. From the perspective of
the South Korean health care system, costs include
those paid by the insurer and out-of-pocket costs paid
by patients. For drug costs, base-case values were
based on the weighted average price of each compo-
nent in 2020."° The range of drug costs used in the
sensitivity analysis was based on the prices of indi-
vidual products covered by national health
insurance.’® Annual follow-up costs, treatment costs
when clinical events occurred, and medical costs for 1
year before death were estimated through analysis of
health insurance claims data using the National
Health Insurance Service-National Health Informa-
tion Database (approval no. for data access:
NHIS-2021-1-249). To include the cost of uncovered
services paid by patients, the proportions of such
costs were applied to the estimated medical costs
(Supplemental Table 4).>' All costs were adjusted to
2020 using the South Korean health care consumer
price index and expressed in U.S. dollars ($1 = 1,086
South Korean Won in 2020).

From the perspective of the UK health care system,
drug prices were based on the tariff prices of
nonproprietary drugs from the British National For-
mulary.””> Most of the other costs in the United
Kingdom were derived from the National Schedule of
NHS costs,>®> and some costs that were difficult to
obtain from these data were obtained from previously
published literature. The costs derived from previous
literature were adjusted to the 2020 British pound by
using the UK Medical Service Consumer Price Index
(Supplemental Table 5). From the perspective of the
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U.S. health care system, drug prices were based on
the current generic prices in the United States,”* and
other costs were derived from previously published
literature. All costs were adjusted to 2020 U.S. dollars
by using the U.S. Medical Care Consumer Price Index
(Supplemental Table 6).

To calculate QALYs, utility weights for each health
state and disutility due to event occurrence were
required. All utilities were derived from the pub-
lished literature with a similar study population in
each country. Values that could not be obtained from
studies in that country were derived from expert
opinion. The duration of disutility for each event was
determined based on previous studies and expert
opinions (Supplemental Tables 4 to 6).

SENSITIVITY ANALYSES. To explore parameter un-
certainty, 2 types of sensitivity analyses were con-
ducted. First, we conducted one-way sensitivity
analysis for the plausible range of each parameter
(Supplemental Tables 2 and 4). For some parameters,
the value of the ICER seemed infinite owing to the
change in the direction of incremental effects.
Therefore, the tornado diagram was presented as an
incremental net monetary benefit (INMB). The
willingness-to-pay (WTP) threshold in South Korea,
U.S. $30,581 per QALY gained, was obtained from a
previous study and was adjusted to 2020.?° Second, to
explore the joint uncertainty of all parameters, we
assigned distributions to parameters and conducted
PSA based on 10,000 second-order Monte Carlo sim-
ulations. The distributions of model inputs are pre-
sented in Supplemental Tables 2 and 4.

SCENARIO ANALYSIS. With the uncertainties in the
relative impact of clopidogrel and aspirin on cardio-
vascular mortality rates, we performed a scenario
analysis in which we assumed no differences in short-
and long-term cardiovascular mortality between the
clopidogrel monotherapy and aspirin monotherapy
groups. In this scenario, a threshold analysis for the
price of generic clopidogrel was performed to identify
the price at which clopidogrel monotherapy would be
cost-effective under the WTP per QALY gained in
South Korea.

RESULTS

TRIAL POPULATION AND CLINICAL OUTCOMES.
The HOST-EXAM trial included 5,438 patients,
with 2,710 patients in the clopidogrel group and
2,728 patients in the aspirin group. The baseline
characteristics were well balanced between the two
groups and are presented in Supplemental Table 7.

After 24 months of follow-up, clopidogrel
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Aspirin Monotherapy

TABLE 1 Results of Cost-Effectiveness Analyses Between Clopidogrel and

Incremental Incremental
Costs Costs Effectiveness Effectiveness ICER

Korean health care

system perspective
Aspirin 14,451 - 12.447 - Dominant
Clopidogrel 17,643 3,192 12.309 -0.139  Dominated
UK health care system

perspective
Aspirin 7371 1,122 13.492 0.103 10,931
Clopidogrel 6,249 - 13.390 - -
U.S. health care system

perspective
Aspirin 112,915 8,920 15.280 0.175 50,933
Clopidogrel 103,996 - 15.105 - -

ratio (ICER) was defined as

For the analyses from the South Korean and U.S. health care system perspectives, the unit of the costs was the
U.S. dollar. For the analysis from the UK health care system perspective, the unit of the cost was the British
pound. For all analyses, the unit of effectiveness was quality-adjusted life-year. Incremental cost-effectiveness

incremental costs/quality-adjusted life-year gained.

monotherapy reduced the risk of the primary
outcome (HR: 0.73; 95% CI: 0.59-0.90; P = 0.003)
(Supplemental Table 8). For individual outcomes,
clopidogrel monotherapy reduced the risk of read-
mission due to ACS (HR: 0.61; 95% CI: 0.45-0.82;
P = 0.001), stroke (HR: 0.42; 95% CI: 0.24-0.73;
P = 0.002), and any bleeding events (HR: 0.70;
95% CI: 0.52-0.95; P = 0.021), including major
bleeding events (HR: 0.63; 95% CI: 0.41-0.97;
P =0.035) (Supplemental Table 8). However, the rates
of all-cause deaths and cardiovascular deaths were
numerically higher in the clopidogrel group than in
the aspirin group.

COST-EFFECTIVENESS ANALYSES FROM THE SOUTH
KOREAN HEALTH CARE SYSTEM PERSPECTIVE.
In our model, clopidogrel monotherapy was associ-
ated with an increase in health care costs of $3,192 but
did not lead to QALY gained compared with aspirin
monotherapy from the perspective of the South
Korean health care system (Table 1). Clopidogrel
monotherapy had 0.139 lower QALY than aspirin
monotherapy. In the one-way sensitivity analysis, the
cardiovascular death rates had the greatest impact on
the ICER (Figure 2). However, clopidogrel mono-
therapy did not become cost-effective. In the PSA, the
probability that clopidogrel monotherapy would be
cost-effective under a WTP of $30,581 per QALY
gained was 14.5% (Figure 3A, Supplemental
Figure 1A). This opposite direction of QALYs
compared with the primary outcome in the trial was
mainly driven by the higher number of cardiovascular
deaths reported in patients receiving clopidogrel
monotherapy, which was not statistically significant
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(Supplemental Table 8). In subgroup analyses, health
care costs were higher in the clopidogrel group than
in the aspirin group in all subgroups (Supplemental
Table 9). However, clopidogrel monotherapy was
associated with an increase in QALYs in patients
aged <65 years, male patients, or patients with single-
vessel disease due to the absence of difference in
cardiovascular mortality between the clopidogrel and
aspirin groups (Supplemental Table 10).

To address the uncertainties in the relative impact
of clopidogrel and aspirin on mortality, we performed
a scenario analysis with the assumption of no differ-
ence in short- and long-term cardiovascular deaths
between the clopidogrel and aspirin monotherapy
groups (Table 2). In this scenario analysis, clopidogrel
monotherapy was projected to increase QALYs by
0.042 compared with aspirin monotherapy at an in-
cremental cost of $3,194, resulting in an ICER of
$75,428 in South Korea. PSA revealed that the
probability of clopidogrel monotherapy being cost-
effective under the WTP threshold was 35.4%
(Figure 3B, Supplemental Figure 1B). The cost of clo-
pidogrel would need to be decreased by 36% (from
$1.03 to $0.66 per tablet) to be less than the WTP
threshold used for South Korea in this study.

COST-EFFECTIVENESS ANALYSES FROM THE UK
AND U.S. HEALTH CARE SYSTEM PERSPECTIVES.
The analyses were conducted in the UK and U.S.
health care systems to explore cost-effectiveness
from the perspectives of other health care systems.
In contrast to the results from South Korea, clopi-
dogrel monotherapy was projected to decrease life-
time health care costs by £1,122 in the United
Kingdom and by $8,920 in the United States (Table 1).
These results were driven by differences in drug and
direct medical costs, such as annual follow-up,
admission due to clinical events, procedures, or sur-
gery (Supplemental Table 11). Although clopidogrel
monotherapy decreased health care costs by reducing
nonfatal clinical events in the United Kingdom and
the United States, it was not associated with QALY
gains in either country, as in South Korea. Clopidogrel
monotherapy was associated with 0.103 and 0.175
lower QALYs in the United Kingdom and the United
States, respectively, compared with aspirin
monotherapy.

When the scenario assuming no difference in car-
diovascular deaths between clopidogrel and aspirin
monotherapy was applied to the United Kingdom and
the United States, clopidogrel monotherapy was
projected to increase QALYs by 0.105 and 0.066,
respectively, compared with aspirin monotherapy
without an increase in health care costs (Table 2).
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FIGURE 2 Selected Results of 1-Way Sensitivity Analysis

Probability of cardiovascular death due to other causes under clopidogrel
Probability of cardiovascular death due to other causes under aspirin
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Probability of fatal bleeding under aspirin

Probability of cardiovascular death due to ischemic stroke under clopidogrel
Probability of fatal bleeding under clopidogrel

Annual cost of clopidogrel
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A tornado diagram for clopidogrel vs aspirin monotherapy is presented to visualize the one-way sensitivity analysis. For some parameters, the value of the incremental
cost-effectiveness ratio seemed infinite due to the change in the direction of incremental effects. The tornado diagram was therefore presented as an incremental net
monetary benefit (INMB), assuming a willingness-to-pay threshold of $30,581. The top 10 variables with considerable INMB variation are shown. The vertical line
represents the base-case INMB. The x-axis represents the ranges of INMB when the parameter values were varied over plausible ranges. Blue color indicates when
each parameter has values lower than the base-case value within the range, and red color indicates when each parameter has higher values. ACS = acute coronary

syndrome; USD = U.S. dollar.

Clopidogrel monotherapy decreased health care costs
by £1,050 in the United Kingdom and $8,071 in the
United States. These results indicate that clopidogrel
monotherapy was the dominant treatment strategy in
the United Kingdom and the United States in this
scenario.

DISCUSSION

The current cost-effectiveness analysis based on the
HOST-EXAM trial showed that clopidogrel mono-
therapy was associated with increased health care
costs compared with aspirin monotherapy in South
Korea. However, the increased costs of clopidogrel
monotherapy did not lead to an increase in QALY
gain. These results were mainly driven by the
numerically higher number of cardiovascular deaths
reported in the clopidogrel group. In the United
Kingdom and the United States, clopidogrel mono-
therapy decreased health care costs but did not in-
crease QALYs. In the scenario analysis assuming no
difference in cardiovascular mortality between the
2 groups, clopidogrel monotherapy increased QALYs
but was not cost-effective in South Korea. However, it

was a dominant treatment strategy in the United
Kingdom and the United States (Central Illustration).

Current guidelines recommend the indefinite use
of a single antiplatelet agent for secondary preven-
tion of cardiovascular events after a specific period of
dual antiplatelet therapy in patients undergoing
PCI.»* Aspirin is the most widely used antiplatelet
agent in patients after PCI, and clopidogrel is rec-
ommended as an alternative to aspirin.>* We recently
reported the superior efficacy and safety of clopi-
dogrel monotherapy compared with aspirin mono-
therapy during the chronic maintenance period after
PCI in the HOST-EXAM trial.” However, considering
the marked difference in drug costs between clopi-
dogrel and aspirin and health care costs in various
countries, it is unclear whether clopidogrel mono-
therapy is a cost-effective treatment strategy for
secondary prevention in these patients.

In this cost-effectiveness
the HOST-EXAM trial, clopidogrel monotherapy
increased lifetime health care costs, but the benefit of
clopidogrel monotherapy in the composite clinical

analysis based on

outcomes did not translate into an increase in QALYs
in South Korea. Aspirin monotherapy is therefore
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FIGURE 3 Cost-Effectiveness Acceptability Curves
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Probabilistic sensitivity analyses were performed on base-case and scenario, assuming no difference in cardiovascular mortality. The dashed lines represent the

willingness-to-pay (WTP) threshold of $30,581. The curves show the probabilities
ratios. QALY = quality-adjusted life-year; USD = U.S. dollar.

that each monotherapy is cost-effective at varying cost-effectiveness threshold

projected to be the dominant strategy from the
viewpoint of economic evaluation. These results were
mainly due to the higher cost of clopidogrel in South
Korea, as well as the numerically higher numbers of
cardiovascular deaths in the clopidogrel group than in
the aspirin group from the trial. Although direct
health care costs were higher in the aspirin group
(excluding drug costs), the higher cost of clopidogrel

TABLE 2 Scenario Analyses With the Assumption of No Difference in Mortality
Incremental Incremental
Costs Costs Effectiveness  Effectiveness ICER

Korean health care

system perspective
Aspirin 14,462 - 12.363 - -
Clopidogrel 17,656 3,194 12.405 0.042 75,428
UK health care system

perspective
Aspirin 7,333 1,050 13.396 -0.105  Dominated
Clopidogrel 6,283 - 13.500 - Dominant
U.S. health care system

perspective
Aspirin 112,479 8,071 15.167 -0.066  Dominated
Clopidogrel 104,408 - 15.233 - Dominant
For the analyses from the South Korean and U.S. health care system perspectives, the unit of costs was U.S.
dollars. For the analysis from the UK health care system perspective, the unit of the cost was the British pound.
For all analyses, the unit of effectiveness was quality-adjusted life-years.

Abbreviations as in Table 1.

exceeded this difference. Although the difference in
the cardiovascular death rate between the 2 groups
was only 0.2% at 24 months and was not statistically
significant, this difference outweighed the benefit of
clopidogrel on nonfatal events in QALYs. This finding
was supported by the fact that cardiovascular deaths
had the greatest impact on ICER in the sensitivity
analysis, and several subgroups with minimal differ-
ences in cardiovascular death rates reported higher
QALYs in the clopidogrel group than in the aspirin
group.

The results of the cost-effectiveness analysis may
vary according to a given country as the economy,
health care system, and medical costs differ across
countries. With this in mind, cost-effectiveness ana-
lyses from the perspectives of the UK and U.S. health
care systems were performed in the current study.
Although necessary assumptions and data from
external sources were inevitably applied to estimate
cost-effectiveness, the results from both countries
were similar. Clopidogrel monotherapy decreased
health care costs compared with aspirin mono-
therapy, driven by differences in both drug prices and
costs associated with adverse clinical events across
the different health care systems. In the United
Kingdom, the drug costs for clopidogrel and aspirin
are similar. Therefore, direct medical costs, including
annual follow-up, admission due to clinical events,
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CENTRAL ILLUSTRATION Results of Cost-Effectiveness Analyses Between Clopidogrel and Aspirin Monotherapy

Incremental Costs Incremental QALYs

4,000 - 0.15 -
2,000 A 0.10 |
0 1 H 0.05 -
-2,000 A 0.00
-4,000 A -0.05 - I
-6,000 - -0.10 1
-8,000 A -0.15 4
-10,000 - -0.20 -
Korea (USD) UK (GBP) U.S. (USD) Korea UK us
I Base-Case [ Scenario W Base-Case [ Scenario
Korea UK us
Cost-Effectiveness of Base-Case Dominated Low costs and low QALYs Low costs and low QALYs
gl Scenario Not cost-effective Dominant Dominant

Hwang D, et al. JACC: Asia. 2023;3(2):198-207.

During the chronic maintenance period after percutaneous coronary intervention, clopidogrel monotherapy did not increase quality-adjusted life-years (QALYs)
compared with aspirin monotherapy, despite increased costs in South Korea. In the United Kingdom and the United States, clopidogrel monotherapy decreased health
care costs but was not associated with QALY gains. Scenario analysis with the assumption of no difference in mortality between the 2 groups show that clopidogrel was
the dominant treatment strategy in the United Kingdom and the United States, but it was not cost-effective in South Korea. GBP = British pound; USD = U.S. dollar.

procedures, or surgery, mainly affect the results. In
the United States, although generic clopidogrel is
8 times more expensive than aspirin, the high direct
medical costs for clinical events exceed the difference
in drug costs.

The relative effects of aspirin and clopidogrel on
mortality remain unclear, however. In the CAPRIE
(Clopidogrel versus Aspirin in Patients at Risk of
Ischaemic Events) trial, all-cause mortality and
vascular mortality were numerically higher in the
aspirin group than in the clopidogrel group.?®
Another study from a pooled analysis of STOPDAPT-1
and STOPDAPT-2 (Short and Optimal Duration of Dual
Antiplatelet Therapy-1 and -2, respectively) trials also
reported a numerically higher but comparable risk of
cardiovascular and noncardiovascular mortalities in
aspirin monotherapy compared with clopidogrel
monotherapy after short-term dual antiplatelet ther-
apy in PCI patients.”” A recent meta-analysis
comparing the effects of aspirin and P2Y,, inhibitors
on secondary prevention also found comparable risks

of cardiovascular and noncardiovascular mortalities
between them.?®

Based on the unclear relative effects of clopidogrel
and aspirin on mortality, the cost-effectiveness of
clopidogrel vs aspirin monotherapy must be
compared based on the assumption that there is no
difference in short- or long-term mortality. In our
scenario analysis, assuming no difference in cardio-
vascular deaths between the 2 treatment strategies,
clopidogrel monotherapy was not a cost-effective
treatment strategy, although it increased QALYs
compared with aspirin monotherapy in South Korea.
However, clopidogrel was associated with QALY gain
and cost savings in the United Kingdom and the
United States, indicating that clopidogrel mono-
therapy was the dominant treatment strategy in both
countries, with the assumption of no difference in
mortality. These results suggest that clopidogrel
monotherapy can be the dominant treatment strategy
from a cost-effectiveness perspective in the countries
where the difference in costs of clopidogrel and
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aspirin is minimal or requires higher medical costs for
treating adverse cardiovascular events, without evi-
dence of the relative effects of clopidogrel and aspirin
on mortality.

STUDY LIMITATIONS. First, utilities and disutilities
for quality-of-life measures were not collected in the
HOST-EXAM trial. Second, we used transition proba-
bilities calculated from the HOST-EXAM trial and
previous registry data and assumed that the risk of
clinical events did not change over 30 years in the
model. Third, the possibility that the values of dis-
utilities may increase if the event is repeated was not
taken into consideration. Fourth, the long-term ef-
fects of clopidogrel and aspirin monotherapy on
mortality remain uncertain. If the long-term follow-
up results of the HOST-EXAM trial are available, the
uncertainties related to cardiovascular death
observed in the HOST-EXAM may be clarified.

CONCLUSIONS

The current study could not show the cost-
effectiveness of clopidogrel monotherapy compared
with aspirin monotherapy during the chronic main-
tenance period after PCI. However, clopidogrel mon-
otherapy can be the dominant treatment strategy
from a cost-effectiveness perspective in countries
where the difference in costs of both drugs is small or
medical costs for treating adverse cardiovascular
events are high, based on the unclear relative effects
of clopidogrel and aspirin on mortality.
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PERSPECTIVES

COMPETENCY IN MEDICAL KNOWLEDGE: The
indefinite use of a single antiplatelet agent after a
specific period of dual antiplatelet therapy in patients
with coronary intervention is recommended in the
current guidelines. However, data on which anti-
platelet agent to use during this period are limited.
Recently, the HOST-EXAM trial reported superior ef-
ficacy and safety of clopidogrel monotherapy
compared with aspirin monotherapy. In the current
cost-effectiveness analysis of the HOST-EXAM trial,
the benefit of clopidogrel monotherapy in the com-
posite clinical outcomes was not translated into an
increase in QALYs. This result was mainly due to
numerically higher cardiovascular deaths in the clo-
pidogrel group than in the aspirin group in the trial.
Health care costs with clopidogrel monotherapy
increased in South Korea but decreased in the United
Kingdom and the United States. These results were
mainly due to differences in the health care systems,
expenses for adverse clinical events, and drug prices.
The scenario analysis assuming no difference in car-
diovascular mortality showed that clopidogrel
monotherapy was not cost-effective in South Korea
but could be a dominant treatment strategy in the
United Kingdom and the United States.

TRANSLATIONAL OUTLOOK: Current cost-
effectiveness analyses based on the HOST-EXAM trial
could not show the cost-effectiveness of clopidogrel
monotherapy. Considering the influence of cardio-
vascular mortality on these results, clopidogrel
monotherapy can be the dominant treatment strat-
egy from a cost-effectiveness perspective in coun-
tries where the difference in costs of both drugs is
small or the medical costs for treating adverse car-
diovascular events are high.
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