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Background The relative efficacy and safety of ticagrelor and prasugrel based dual
antiplatelet therapy strategies according to the platelet count (PC) in patients with
acute coronary syndromes (ACS) have not been defined.

Methods This is a posthoc analysis of the ISAR-REACT 5 trial, in which patients presenting
with ACS were randomized to treatment with ticagrelor versus prasugrel. Patients were
divided into quartiles according to PC. The primary endpoint was incidence of death,
myocardial infarction, or stroke, and the safety endpoint was incidence of BARC (Bleeding
Academic Research Consortium) type 3 to 5 bleeding at 12 months.

Results A total of 3,943 patients with known PC (997 patients in quartile 1 (Q1),
1,003 in quartile 2 (Q2) [205+10.3 x 10°/L], 961 patients in quartile 3 (Q3)
[241 +11.7 x 10°/L], and 982 patients in quartile 4 (Q4) [317 £68.6 x 10°/L]). There
was no significant interaction between treatment arm (ticagrelor vs. prasugrel) and PC
group with respect to primary endpoint (Q1: 8.8 vs. 6.3%, hazard ratio [HR] =1.41, 95%
confidence interval [Cl]: 0.89-2.23; p=0.148; Q2: 9.9 vs. 5.8%, HR=1.68, 95% Cl:
1.06-2.66; p=0.027; Q3: 7.8 vs. 5.5%, HR=1.43, 95% Cl: 0.87-2.37; p=0.159; Q4:
10.1vs. 10.1%,HR=1.05,95% Cl: 0.71-1.57; p=0.799; p for interaction [pi,:] = 0.482)
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Visual summary. No significant interaction between treatment arm and quartiles of platelet count with regard to the
primary endpoint or the bleeding endpoint was observed.

and with respect to bleeding endpoint (Q1: 5.8 vs. 4.2%, HR=1.41,95% Cl: 0.76-2.63;
p=0.279; Q2: 6.4 vs. 3.7%, HR=1.62, 95% Cl: 0.85-2.06; p = 0.140; Q3: 4.4 vs. 3.0%,
HR=1.53, 95% Cl: 0.73-3.18; p=0.258; Q4: 5.6 vs. 8.5%, HR=0.67, 95% Cl: 0.40-
1.14; p=0.138, pi,:=0.102).

Conclusions In this analysis, incidences of ischemic and bleeding events at 12 months
are comparable across quartiles of platelet count.

Introduction

Dual antiplatelet therapy (DAPT) is the cornerstone of
treatment for patients presenting with an acute coronary
syndrome (ACS), in particular those undergoing percutaneous
revascularization.’

Platelet count has been reported to impact on the out-
comes of patients with ACS.2™> In particular, a U-shaped
association has been reported, with increased risk of all-
cause mortality in patients with low and high baseline
platelet counts.® However, patients with ACS and low platelet
count are at particular risk of both mortality and bleeding
events.”®

There are no data on the relative efficacy and safety of
ticagrelor- versus prasugrel-based DAPT. The Intracoronary
Stenting and Antithrombotic Regimen: Rapid Early Action
for Coronary Treatment (ISAR-REACT) 5 trial showed that
prasugrel was superior to ticagrelor in reducing the risk of
ischemic events with no increase in the risk of bleeding in
patients with ACS predominantly undergoing an invasive
management strategy.'® A platelet function sub-study of
the ISAR-REACT 5 trial showed that prasugrel provided
more potent platelet inhibition than ticagrelor.'’ However,
whether the efficacy or safety of ticagrelor versus prasugrel
differs according to the baseline platelet count remains
unknown.
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The assessment of the relative efficacy and safety of these
two potent P2Y;, inhibitors according to the platelet count
may be clinically useful with respect to decision making
regarding the optimal antiplatelet therapy regimen in
patients with ACS.

Against this background, we performed an analysis of the
ISAR-REACT 5 trial'® to assess whether the efficacy and
safety of ticagrelor- versus prasugrel-based DAPT differs
according to the baseline platelet count in patients with
ACS planned to undergo an invasive management strategy.

Methods

Patients

This is a posthoc analysis of the ISAR-REACT 5 trial in which
the efficacy and safety of ticagrelor- versus prasugrel-based
DAPT regimens were assessed according to the baseline
platelet count. The study design, inclusion and exclusion
criteria, and outcomes were previously reported.'%2 Briefly,
the ISAR-REACT 5 trial performed a randomized head-to-
head comparison of ticagrelor and prasugrel in patients
presenting with ACS (ST-segment elevation myocardial
infarction [STEMI], non-ST-segment elevation myocardial
infarction [NSTEMI], or unstable angina) planned to undergo
an invasive strategy. Eligible patients were randomly
assigned in a 1:1 ratio to receive either ticagrelor (loading
dose of 180 mg as soon as possible after randomization) or
prasugrel (loading dose 60mg after diagnostic coronary
angiography was performed, but before percutaneous coro-
nary intervention (PCI), in patients presenting with NSTE-
ACS) or as soon as possible after randomization in patients
presenting with STEMI. A platelet count of <100 x 10%/L at
the time of screening was an exclusion criterion of the ISAR-
REACT 5 trial."®'? The therapy was continued at a mainte-
nance dose of 90 mg ticagrelor twice daily or 10 mg prasugrel
once daily. In patients with a body weight of <60 kg or aged
>75 years, a maintenance dose of 5mg of prasugrel once
daily was recommended." All patients received a loading
dose of 150 to 300 mg of intravenous or chewed aspirin and a
maintenance dose of 75 to 100 mg once daily. All patients
gave their written informed consent. The study protocol was
approved by the local ethics committee, at each participating
center and the study conformed to the Declaration of Hel-
sinki.'* For the purpose of this analysis, patients were
divided into four groups based on quartiles of the platelet
count. These groups are referred to as patients in the (lower)
quartile 1 (Q1), quartile 2 (Q2), quartile 3 (Q3), and (upper)
quartile 4 (Q4). Normal platelet count was defined in the
range of 140 to 400 x 10°/L; platelet count below 140 x 10°/L
was considered as thrombocytopenia and platelet count
beyond 400 x 10°/L was considered as thrombocytosis.

Study Endpoints, Follow-Up, and Monitoring

The primary (efficacy) endpoint of this analysis was the
composite of death, myocardial infarction (MI), or stroke at
12 months after randomization. The bleeding (safety) end-
point of the study was the 12-month incidence of Bleeding
Academic Research Consortium (BARC) type 3 to 5 bleeding.
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Secondary endpoints included the individual components
of the primary endpoint, cardiovascular death, and stent
thrombosis (definite or probable). In line with the updated
recommendation of the Academic Research Consortium on
endpoints in coronary intervention trials, this study assessed
all-cause mortality instead of cardiovascular mortality.'”
The definition of MI used in ISAR-REACT 5 trial was adapted
from the Third Universal Definition of Myocardial Infarc-
tion.'® Cardiac troponin was used as the preferred biomarker.
Creatine kinase (CK)-MB (and CK) values were assessed
concurrently and used in the case that troponin values
were not available.”

Detailed definitions of the study outcomes have been
reported previously.m'1 2 All primary and secondary endpoint
events were adjudicated by a blinded event adjudication
committee. Clinical follow-up was conducted at 30 days
(#£10days), 6 months (+1 month), and 12 months (1 month).
Patients were contacted by telephone, hospital, or outpatient
visits or through structured follow-up letters. For all serious
adverse events and primary and secondary endpoints, on-site
monitoring was performed.

Statistical Analysis

Continuous data are presented as mean + standard deviation
or median (25th-75th percentiles) and were compared using
the Student’s t-test or the Wilcoxon rank sum test. Categori-
cal variables are presented as counts and proportions and
were compared using the chi-squared test. The primary
endpoint and all-cause death were presented as cumulative
incidence(s) and calculated using the Kaplan-Meier method.
All other endpoints were presented as cumulative incidence
(s) after accounting for the competing risk of death. The
comparison between the groups was performed using the
Cox proportional hazards model with stratification for the
participating center, clinical presentation (ACS with or with-
out ST-segment elevation), and the study treatment group.
To estimate the interaction between the treatment arm and
platelet count for the study endpoints, an interaction term
was entered into the Cox proportional hazards model and a
p-value for interaction (pin:) was calculated. Risk estimates
are presented as hazard ratios (HRs) with 95% confidence
intervals (Cls). The primary (efficacy) endpoint was analyzed
according to the intention-to-treat principle (i.e., including
all patients as initially assigned, regardless of the actual
treatment received). The bleeding (safety) endpoint was
analyzed on a modified intention-to-treat basis (i.e., includ-
ing all patients who received at least one dose of the study
drug, with bleeding assessed for up to 1 week after study
drug discontinuation). The statistical analysis was performed
using the R 3.6.0 Statistical Software (The R foundation for
Statistical Computing, Vienna, Austria). A two-sided p-value
of <0.05 was considered to indicate statistical significance.

Results

Patients
Of the 4,018 patients who were randomized to receive either
ticagrelor or prasugrel in the ISAR-REACT 5 trial, 3,943 patients



Platelet Count and Safety and Efficacy of Ticagrelor or Prasugrel in ACS

Koch et al.

ISAR-REACT 5
ACS patients (n=4,018) randomized to treatment with

Ticagrelor

(n=2,012)

Prasugrel

(n=2,006)

n=75 patients without available platelet

count were excluded from this analysis

3,943 patients with available platelet count

at baseline (Acs-Index-event)

platelet count:
<100x10°/L
§ study exclusion

Quartile 1 platelet count: 58-185 x 10%/L.

n=997
mean: 159 + 21.9 x 10%/L

Quartile 2
n=1,003
mean: 205 + 10.3 x 10°/L
i Ticagrelor (n=485)

Prasugrel (n: Ticagrelor (n=500)

platelet count: 186-221 x 10°/L

Ticagrelor (n=482)

Prasugrel (n=503)

Quartile 3 Platelet count: 222262 x 10%/L Quartile 4

n=961 n=982

mean: 241 £ 11.7 x 10°/L mean: 317 + 68.6 x 10°/L

Prasugrel (n=479) : Ticagrelor (n=499) Prasugrel (n=483

Fig. 1 Study flow chart: randomization and grouping of patients according to platelet count quartiles.

had an available platelet count and were included in the
current analysis. ISAR-REACT 5 trial was conducted in 23
centers in two countries (Germany and Italy), in 75 patients
a baseline platelet count was not available due to local circum-
stances, which was recognized as protocol deviation.

These patients were categorized into four groups accord-
ing to quartiles of the platelet count: patients in Q1 of
platelet count (mean platelet count: 159 +21.9 x 10%/L;
range: 58-185x 10%/L; n=997 patients [485 assigned to
ticagrelor and 512 assigned to prasugrel]), patients in Q2
of platelet count (mean platelet count: 205 +10.3 x 10%/L;
range: 186-22 x 10°/L; n=1,003 patients [500 assigned to
ticagrelor and 503 assigned to prasugrel]), patients in Q3 of
platelet count (mean platelet count: 241+11.7 x 10%/L;
range: 222-262 x 10°/L; n=961 patients [482 assigned to
ticagrelor and 479 assigned to prasugrel]), and patients in Q4
of platelet count (mean platelet count: 317 +11.7 x 10%/L;
range: 263-900 x 10°/L; n=982 patients [499 assigned to
ticagrelor and 483 assigned to prasugrel]). Of note, 19
patients had a platelet count below 100 x 10%/L. The study
flow chart is displayed in =Fig. 1.

Baseline Characteristics in Patients According the
Platelet Count

Baseline characteristics in Q1 to Q4 of platelet count are
shown in =Supplementary Table S1 (available in the online
version). Baseline characteristics across quartiles show sig-
nificant differences. Patients in the upper Q4 of platelet count
were younger and more frequent female; had less frequent
common cardiovascular risk factors like diabetes mellitus,
arterial hypertension, history of prior MI, or PCI, or coronary
artery bypass grafting, but were more frequent current
smokers and lower creatinine levels; had higher heart rates;
and had more frequent a body weight below 60 kg; presented
more frequent with STEMI and less frequent with unstable
angina.

Procedural and angiographic characteristics in patients
in Q1 to Q4 of platelet count are shown in =Supplementary
Tables S2 and S3 (available in the online version). Regard-
ing angiographic characteristics, patients in Q4 had

significantly higher rates of one-vessel disease and lower
rates of three-vessel disease. Procedural characteristics
were well balanced between quartiles of platelet count,
except periprocedural use of aspirin, which was most
frequent in Q3.

Baseline Characteristics in Patients According to the
Platelet Count and Treatment Arm

Baseline characteristics according to randomized treatment
arm in patients and platelet count quartiles are shown
in =Table 1. Baseline characteristics were well balanced
between prasugrel and ticagrelor across quartiles, except
the treatment strategy in Q3, where patients assigned to
prasugrel significantly more often received PCI than patients
assigned to ticagrelor (87.5 vs. 82.5%; p=0.028). The angio-
graphic and procedural characteristics according to random-
ized treatment arm in patients in platelet count quartiles are
shown in =Tables 2 and 3. There were no significant differ-
ences according to randomized treatment arm, besides total
stented length in patients in Q1, which was significantly
longer in patients assigned to ticagrelor compared with
patients assigned to prasugrel (32.3mm [+ 18.4mm] vs.
29.5mm [+17.5mm]; p=0.028) and type of intervention
in Q2, where patients assigned to prasugrel received signi-
ficantly more often drug-eluting stents compared with
patients assigned to ticagrelor (92.6 vs. 86.7%; p =0.008).

Clinical Outcomes in Patients According to Platelet
Count Quartiles

Clinical outcomes in patients of Q1 to Q4 of platelet count are
summarized in = Table 4. The primary outcome (death, MI, or
stroke) occurred in 313 patients. In patients in the Q1 to Q4 of
platelet count, the primary outcome (death, MI, or stroke)
occurred in 74 of 997 patients (7.5%), 78 of 1,003 patients
(7.9%), 63 of 961 patients (6.7%), and 98 of 982 patients
(10.1%), respectively (HR=0.98; 95% CI [0.71-1.35] Q1 of
platelet count versus Q2 of platelet count, HR =1.13; 95% CI
[0.81-1.58] Q1 of platelet count versus Q3 of platelet count,
and HR = 0.74; 95% CI [0.54-1.00] Q1 of platelet count versus
Q4 of platelet count) (~Fig. 2A).
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Table 3 (Continued)
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Abbreviations: GPIIb/llla, glycoprotein IIb/llla; LAD, left anterior descending; PCl, percutaneous coronary intervention; TIMI, Thrombolysis in Myocardial Infarction.

Note: Data are shown as counts (proportions; %) or mean + standard deviation.

The BARC type 3 to 5 bleeding occurred in 220 patients
(analyzed according to intention-to-treat principle). In
patients in the Q1 to Q4 of platelet count, bleeding occurred
in 58 of 997 patients (5.9%), 49 of 1,003 patients (4.9%), 40 of
961 patients (4.2%), and 73 of 982 patients (7.5%), respec-
tively; (HR=1.29; 95% CI [0.88-1.89] Q1 of platelet count
versus Q2 of platelet count, HR =1.50; 95% CI [1.01-2.27] Q1
of platelet count versus Q3 of platelet count, and HR=0.81;
95% CI[0.57-1.15] Q1 of platelet count versus Q4 of platelet
count) (~Fig. 2B).

Clinical Outcomes in Patients According to the Platelet
Count and Treatment Arm

Clinical outcomes as per randomized study drug and platelet
count quartiles are summarized in =Table 5. The primary
outcome (death, MI, or stroke) occurred in 313 patients. In
patients in Q1 of platelet count, the primary endpoint
occurred in 42 of 485 patients assigned to ticagrelor and in
32 of 512 patients assigned to prasugrel (cumulative inci-
dence: 8.8 vs. 6.3%, HR=1.41; 95% Cl: 0.89-2.23, p=0.148).
In patients in Q2 of platelet count, the primary endpoint
occurred in 49 of 500 patients assigned to ticagrelor and in 29
of 503 patients assigned to prasugrel (cumulative incidence:
9.9 vs. 5.8%, HR=1.68; 95% CI [1.06-2.66], p=0.027). In
patients in Q3 of platelet count, the primary endpoint
occurred in 37 of 482 patients assigned to ticagrelor and in
26 of 479 patients assigned to prasugrel (cumulative inci-
dence: 7.8 vs. 5.5%, HR =1.43; 95% CI [0.87-2.37], p=0.159)
and in patients in Q4 of platelet count, the primary endpoint
occurred in 50 of 499 patients assigned to ticagrelor and in 48
of 483 patients assigned to prasugrel (cumulative incidence:
10.1 vs. 10.1%, HR=1.05; 95% CI [0.71-1.57], p=0.799).
There was no significant interaction between treatment
arm (ticagrelor vs. prasugrel) and platelet count group
with respect to the primary efficacy outcome (p;,; = 0.482).
Kaplan-Meier curves of primary outcome are shown
in ~Fig. 3(A-D).

The BARC type 3 to 5 bleeding occurred in 170 patients
(analyzed according to the modified intention-to-treat prin-
ciple). In patients in Q1 of platelet count, bleeding occurred
in 24 of 481 patients assigned to ticagrelor and in 17 of
434 patients assigned to prasugrel (cumulative incidence
after accounting for competing risk of death: 5.8 vs. 4.2%,
HR =1.41;95% C1[0.76-2.63], p=0.279). In patients in Q2 of
platelet count, bleeding occurred in 26 of 490 patients
assigned to ticagrelor and in 15 of 447 patients assigned to
prasugrel (cumulative incidence after accounting for
competing risk of death: 6.4 vs. 3.7%, HR=1.62; 95% (I
[0.85-3.06], p=0.140). In patients in Q3 of platelet count,
bleeding occurred in 18 of 478 patients assigned to ticagrelor
and in 12 of 432 patients assigned to prasugrel (cumulative
incidence after accounting for competing risk of death: 4.4 vs.
3.0%, HR=1.53; 95% CI [0.73-3.18], p=0.258), and in
patients in Q4 of platelet count bleeding endpoint occurred
in 24 of 495 patients assigned to ticagrelor and in 34 of 431
patients assigned to prasugrel (cumulative incidence after
accounting for competing risk of death: 5.6 vs. 8.5%, HR
=0.67; 95% CI [0.40-1.14], p=0.138). There was no
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Table 4 Clinical outcomes according to platelet count quartiles
Quartile 1 | Quartile 2 Quartile 3 | Quartile 4 | Q1 vs. Q2 Q1 vs. Q3 Q1 vs. Q4
(n=997) | (n=1,003) | (n=961) | (1=982) | HR[95% CI] | HR[95% CI] | HR [95% CI]
Primary endpoint 74 (7.5) 78 (7.9) 63 (6.7) 98 (10.1) 0.98 1.13 0.74
(death, myocardial [0.71-1.35] | [0.81-1.58] | [0.54-1.00]
infarction, or stroke)
BARC type 3 to 58 (5.9) 49 (4.9) 40 (4.2) 73 (7.5) 1.29 1.50 0.81
5 bleeding® [0.88-1.89] | [1.01-2.27] | [0.57-1.15]

Thrombosis and Haemostasis

Abbreviations: BARC, Bleeding Academic Research Consortium; Cl, confidence interval; HR, hazard ratio.
“BARC type 3 to 5 bleeding was analyzed in the intention-to-treat population.

20 o

A Quartile 1 B
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vs. Q2

HR=0.98 (95% ClI, 0.71-1.35)
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HR=1.13 (95% Cl, 0.81-1.58)
vs. Q4

HR=0.74 (95% ClI, 0.54-1.00)

15 o

10.1%

of Primary
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T T T T T T T

0 2 4 6 8 10 12
Months after randomization
No. at Risk
Quartile 2 1,003 949 941 934 924 914 899
Quartile 3 961 899 901 890 871 866 851
Quartile 4 982 909 901 890 871 866 851

10 H

Quartile 1
—— Quartile 2
— Quartile 3
—— Quartile 4

7.5%

4.9%
4.2%

Cumulative Incidence of BARC 3 to 5 Bleeding (%)

vs. Q2
2 4 HR=1.29 (95% ClI, 0.88-1.89)
vs. Q3
HR=1.50 (95% Cl, 1.01-2.27)
vs. Q4
0~ HR=0.81 (95% ClI, 0.57-1.15
T T T T T T T
0 2 4 6 8 10 12
No. at Risk Montbhs after randomization
Quartile 2 939 704 679 657 632 619 526
Quartile 3 912 674 658 634 616 607 521
Quartile 4 928 703 686 653 643 632 538

Fig.2 12-Month incidence of the primary (efficacy) endpoint, which was a composite of death, myocardial infarction, and stroke in quartile 1, 2,
3, and 4 of platelet count (A) and bleeding (safety) endpoint, which was BARC type 3 to 5 bleeding, in quartile 1, 2, 3, and 4 of platelet

count (B).

significant interaction between treatment arm (ticagrelor vs.
prasugrel) and platelet count group with respect to the
bleeding endpoint (pjn:=0.102). Kaplan-Meier curves of
bleeding are shown in =Fig. 4(A-D).

Clinical outcomes according to prespecified subgroup
analyses and study drugs among platelet count quartiles
are summarized in =Supplementaary Table S4 (available in
the online version). The analysis was performed in selected
prespecified subgroups, where the number of patients
allowed for it in all quartiles.

Discussion

In the current study, we assessed the efficacy and safety of
ticagrelor versus prasugrel according to the baseline platelet
count in the patients enrolled in the ISAR-REACT 5 trial. The
main findings of the current study may be summarized as
follows:

1. There was no significant interaction between the ran-
domized treatment arm and quartiles of platelet count
with regard to the incidence of the primary endpoint
(death, MI, or stroke) or the bleeding endpoint (BARC type

Vol. 123 No. 4/2023 © 2023. The Author(s).

3-5 bleeding) through to 12-months of follow-up. Thus,
the relative efficacy and safety of ticagrelor versus prasu-
grel appear to differ little according to the baseline
platelet count within the range of platelet count investi-
gated in this study.

2. The incidence of ischemic and bleeding events was com-
parable in patients across Q1 to Q4 of platelet count up to
12 months of follow-up.

This is the first study to assess the interaction between
platelet count and the relative efficacy and safety of tica-
grelor and prasugrel based on DAPT strategies in patients
with ACS undergoing predominantly an invasive treatment.
These results support the findings of the primary trial and
suggest that prasugrel may be used in preference to ticagre-
lor in patients with ACS undergoing an invasive treatment
regardless of baseline platelet count. Based upon the avail-
able evidence, current ACS guidelines do not recommend
to administer routine pretreatment with a P2Y;,-receptor
inhibitor in NSTE-ACS patients in whom coronary anatomy is
not known and an early invasive management is planned.
Referring to results of the ISAR-REACT 5 trial, in NSTE-ACS
patients a prasugrel-based strategy with deferred loading
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p-Value
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(N
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p-Value
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0.164
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0.738

[0.82-3.27]
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(N

(N

37 (7.8)
21 (4.4)
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0.027
0.418
0.006
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14 (2.8)
2(0.4)

500)

(N=1,003)

Quartile 2
Ticagrelor
(N

49 (9.9)
13 (2.6)
34 (6.9)
8(1.6)

p-Value
0.148
0.175
0.103
0.471
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32(6.3)
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Quartile 1
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42 (8.8)
27 (5.6)

(N
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Characteristic

Primary

endpoint
Death
Myocardial
infarction
Stroke

Table 5 Clinical outcomes as per randomized study drug and platelet count quartiles

after knowledge of coronary anatomy should be preferred to
g 5 i aticagrelor-based strategy with routine pretreatment before
° ° ° coronary angiography.' 8n patients aged 75 years or older or
T ) ¥ in patients weighing less than 60 kg, a reduced maintenance
T 7 1 dose of 5mg prasugrel once daily is recommended by
f; 23 E S producers, current guidelines, and study results due to
increased risk of intracranial or fatal bleeding.”’18 Current
= = - subgroup analysis of the ISAR-REACT 5 trial showed compa-
E < %g rable safety and efficacy of a reduced maintenance dose in
these patient subgroups.'>
Previous studies have reported on the association
i g §@ between platelet count and the clinical outcomes in patients
0 ~ e with ACS. In particular, a U-shaped association has been
reported, with an increased risk of mortality observed in
s = 2 patients with low and high platelet counts.® Patients
° ° ° with thrombocytopenia have also been reported to have
- = = an increased risk of bleeding events.”*> However, an analysis
$ E ; of outcomes as per groups based on platelet count had not
8¢S |a% |af been performed in an ACS population, where all patients
A I R were treated with potent P2Y;, inhibitor-based DAPT. The
o current analysis indicates that the incidence of the primary
g g Ss endpoint (death, MI, or stroke) and the bleeding endpoint
~ o = (BARC type 3-5 bleeding) is comparable in groups according
to quartiles of platelet count through to 12 months of follow-
N @ §Q up, except patients in Q2, where the primary endpoint was
Y ~ £33 significantly reduced in patients assigned to prasugrel. This
effect was mainly driven by a significant reduction of MI in
2 2 g patients treated with prasugrel compared with those treated
S © S S with ticagrelor.
_ = _ s There are limited data on the impact of platelet count on
5 s § = the relative efficacy and safety of DAPT regimens in patients
o o 5 = o 9 g with ACS. Given that the use of potent P2Y;, inhibitors has
-2 N2 =2 < been associated with a reduction in ischemic endpoints but
= an increase in bleeding in comparison to clopidogrel, it may
g @ § = E be of interest to examine the relative efficacy and safety of
n - 2ol E prasugrel and ticagrelor in the spectrum of platelet counts
g 5 present in patients enrolled in the ISAR-REACT 5 trial.!®-?°
= = g | 2 5 The study cohort of ISAR-REACT 5 had an inherent high
o o %g S g ischemic risk at baseline with high rates of diabetes mellitus,
G % arterial hypertension, smoking, and history of coronary
° 9 2 g 42 revascularization, which may have influenced clinical
pr i a ‘g z outcomes at 12 months. Overall, our analysis showed no
— — g é statistically significant treatment arm (ticagrelor vs. prasu-
ﬁ é 3 he £ grel)-by-platelet count interaction with respect to the risk for
. ; N g _ ,:i § P ischemic or bleeding events up to 12 months of follow-up.
se |we [Z2]| B2 The incidence of the primary endpoint was numerically
o3 lower or at least even in patients assigned to prasugrel in
= = 3 _oSJ —% all quartiles, although this was less pronounced in patients in
S = ] © C . . . .
e < 3| £°F the upper quartile. This appears to be primarily due to the
o2 comparable number of MI events in patients assigned to
_ _ _ 3 ticagrelor and prasugrel in this group. The bleeding events
i s §§ % E were numerically higher in patients assigned to ticagrelor in
" i o %(2' 2 Q1 to Q3 of platelet count compared with prasugrel. Con-
2 o S8 versely, bleeding events were higher in patients in the upper
2 % e e m% é o quartile of platelet count assigned to prasugrel, compared
f;;) 3t fcf 2 E %f = S with patients assigned to ticagrelor. However, the treatment-
S38£|8%¢ 29| £ é arm-by platelet count interaction with respect to the risk for
i bleeding did not reach the level of statistical significance
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Fig. 3 12-Month incidence of the primary (efficacy) endpoint, which was a composite of death, myocardial infarction, and stroke, in patients
assigned to ticagrelor and prasugrel in quartile 1 (A), 2 (B), 3 (C), and 4 (D) of platelet count.

(Pint=0.102). Overall, these data could be interpreted as
suggesting that the benefit of prasugrel over ticagrelor
observed in the ISAR-REACT 5 trial is less pronounced in
the upper platelet count group. Nevertheless, interpretation
of the findings of subgroup analysis should be done on the
basis of formal interaction testing rather than the HR associ-
ated with the treatment effect.?’-?2 Furthermore, it should be
acknowledged that the division of the patients into quartiles
may further reduce the power of the study or introduce
errors related to multiple testing. In this regard, the current
findings should be seen as exploratory or hypothesis-
generating.

Patients with ACS with a high platelet count have been
associated with an increased risk of adverse outcomes.?> It
has been suggested that a high platelet count in the setting of
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ACS may be associated with increased inflammation and in
particular with increased levels of interleukin-6 (IL-6),
which stimulates megakaryocytes both through an increase
in thrombopoietin production in the liver’* and by acting
directly on megakaryocytes to stimulate platelet produc-
tion.? IL-6 has previously been identified as an independent
predictor of adverse outcomes in ACS.2%27 Indeed, it is
increasingly recognized that platelets have multiple immu-
nological functions beyond hemostasis and thrombosis and
therefore it may be logical to suggest that outcomes may
differ in ACS patients with high and low platelet counts.
While in the current analysis, the incidence of ischemic and
bleeding events was numerically higher in patients in the
upper quartile as compared with patients in the lower
quartile of platelet count, the differences were not
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Fig. 4 12-Month incidence of the bleeding (safety) endpoint, which was BARC type 3 to 5 bleeding, in patients assigned to ticagrelor and

prasugrel in quartile 1 (A), 2 (B), 3 (C), and 4 (D) of platelet count.

statistically significant. Therefore, our data do not support a
clinically meaningful difference in 1-year outcomes in
patients with ACS within the investigated platelet count
range. A substudy of the PLATO trial reported that the
increase in platelet count from 1 to 6 months after an ACS
was associated with ischemic/thrombotic events.?® Another
study reported that the addition of platelet count to the
PRECISE-DAPT score slightly improves the predictive ability
of this score.?? Of note, in the PRECISE-DAPT study, patients
with a lower platelet count within each category had a
markedly increased risk of death. In that study, a low platelet
count was defined as <150 x 10%/L.

Overall, the results of this analysis data support the use of
prasugrel in preference to ticagrelor regardless of group
based on quartiles of platelet count. However, it is important
to consider that patients with a known platelet count of

<100 x 10°/L were excluded from the ISAR-REACT 5 trial.
Thus, these data cannot be extrapolated to patients with
thrombocytopenia. In general, there are lack of high-quality
data to guide the management of ACS patients with throm-
bocytopenia.3? Dedicated randomized controlled trials may
are needed to determine the optimal treatment strategy in
this challenging group of patients.

The current study has several limitations. The study
represents a posthoc analysis of a randomized controlled
trial and therefore carries the limitations inherent to this
form of analysis and the analysis was not prespecified in the
protocol of the primary trial. As such, these findings should
be considered hypothesis-generating. In addition, patients
with a known platelet count <100 x 10°/L at the time of
screening were excluded from the ISAR-REACT 5 trial and
therefore this analysis cannot provide guidance for these
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patients at increased risk. In the current analysis, patients
were classified as per quartiles of platelet count rather than
as per the presence or absence of thrombocytopenia
(<150 x 10%/L) or thrombocytosis (>450 x 10°/L). Thus,
many patients within both the lower and upper quartiles
of platelet count have platelet count within the generally
accepted normal range (150-450 x 10%/L). This analysis only
reports on outcomes according to the platelet count and
platelet function as well as further comprehensive charac-
terization of hemostatic state was not assessed. Further,
platelet count was assessed only at one time point (at
baseline) and therefore eventual dynamic changes in the
platelet count over time remain unaccounted for. In the
context of ACS, various parameters and variables are impor-
tant to stratify patients’ risk, and baseline platelet count
could only be a supportive tool for higher decision variables
such as angiographic findings. Furthermore, several signifi-
cant differences in baseline characteristics and comorbidities
between quartiles may have influenced clinical event rates.
Finally, this analysis only reports clinical outcomes out to
12 months, so this could lead to an underestimation of
possible late clinical events.

Conclusions

Based on the lack of a significant treatment arm-by-platelet
count interaction in terms of the risk for ischemic and
bleeding events, it may be concluded that the relative
efficacy and safety of ticagrelor versus prasugrel appear to
differ little according to the baseline platelet count in
patients with ACS predominantly undergoing invasive treat-
ment up to 1 year of follow-up. The incidence of ischemic and
bleeding events at 1 year appears to be comparable in patient
groups in Q1 to Q4 of platelet count.

What is known about this topic?

* The ISAR-REACT 5 trial showed that prasugrel was
superior to ticagrelor in reducing the risk of ischemic
events with no increase in the risk of bleeding in
patients with acute coronary syndrome (ACS).

* Platelet count has been reported to impact on the
outcomes of patients with ACS.

 There are no data on the relative efficacy and safety of
ticagrelor- versus prasugrel-based DAPT in patients
presenting with an ACS and undergoing percutaneous
revascularization according to platelet count.

What does this paper add?

* This is the first study to assess the interaction between
platelet count and the relative efficacy and safety of
ticagrelor- and prasugrel-based DAPT strategies in
3,943 patients with ACS undergoing an invasive
treatment.

» The incidence(s) of ischemic and bleeding events at
1 year appear to be comparable in patients across Q1 to
Q4 of platelet count.
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