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BACKGROUND: In patients undergoing mechanical thrombectomy (MT), adjunctive antithrombotic might improve angiographic
reperfusion, reduce the risk of distal emboli and reocclusion but possibly expose patients to a higher intracranial hemorrhage
risk. This study evaluated the safety and efficacy of combined MT plus eptifibatide for acute ischemic stroke.

METHODS: This was a propensity-matched analysis of data from 2 prospective trials in Chinese populations: the ANGEL-
ACT trial (Endovascular Treatment Key Technique and Emergency Workflow Improvement of Acute Ischemic Stroke) in
111 hospitals between November 2017 and March 2019, and the EPOCH trial (Eptifibatide in Endovascular Treatment
of Acute Ischemic Stroke) in 15 hospitals between April 2019 and March 2020. The primary efficacy outcome was good
outcome (modified Rankin Scale score 0—2) at 3 months. Secondary efficacy outcomes included the distribution of 3-month
modified Rankin Scale scores and poor outcome (modified Rankin Scale score 5-6) and successful recanalization. The
safety outcomes included any intracranial hemorrhage, symptomatic intracranial hemorrhage, and 3-month mortality. Mixed-
effects logistic regression models were used to account for within-hospital clustering in adjusted analyses.

RESULTS: Eighty-one combination arm EPOCH subjects were matched with 81 ANGEL-ACT noneptifibatide patients.
Compared with the no eptifibatide group, the eptifibatide group had significantly higher rates of successful recanalization
(91.3% versus 81.5%; £=0.043) and 3-month good outcomes (53.1% versus 33.3%; P=0.016). No significant difference
was found in the remaining outcome measures between the 2 groups. All outcome measures of propensity score matching
were consistent with mixed-effects logistic regression models in the total population.

CONCLUSIONS: This matched-control study demonstrated that MT combined with eptifibatide did not raise major safety
concerns and showed a trend of better efficacy outcomes compared with MT alone. Overall, eptifibatide shows potential as
a periprocedural adjunctive antithrombotic therapy when combined with MT. Further randomized controlled trials of MT plus
eptifibatide should be prioritized.

REGISTRATION: URL: https://www.clinicaltrials.gov; Unique identifier: NCT03844594 (EPOCH), NCT03370939 (ANGEL-
ACT).
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Nonstandard Abbreviations and Acronyms

AlIS acute ischemic stroke

ANGEL-ACT Endovascular Treatment Key Tech-
nique and Emergency Work Flow
Improvement of Acute Ischemic
Stroke

ASPECTS  Alberta Stroke Program Early CT
Score

EPOCH Eptifibatide in Endovascular Treat-
ment of Acute Ischemic Stroke

GPI glycoprotein lIb/Illa inhibitor

ICH intracranial hemorrhage

IMR incomplete microvascular reperfusion

LKW last known well

Lvo large vessel occlusion

mRS modified Rankin Scale

MT mechanical thrombectomy

PS propensity score

sICH symptomatic intracranial hemorrhage

in many countries for large vessel occlusion (LVO)

stroke.! Despite high rates of successful recan-
alization (85%), about 50% of patients do not reach
functional independence at 3 months.? Periprocedural
factors may play a role in prognosis, including anesthetic
technique,® blood pressure management,* antithrombotic
management,® and endovascular tools.® Adjunctive anti-
thrombotic therapy might improve angiographic reper-
fusion by reducing the risk of distal emboli and arterial
reocclusion but might also expose patients to a higher
intracranial hemorrhage (ICH) risk. In addition, the con-
cept of incomplete microvascular reperfusion (IMR)/
derived from observations of focal no-reflow following
focal ischemia, may partially explain poor outcomes even
after fast and complete proximal reperfusion. Antithrom-
botic agents in experimental systems have shown a
reduction in IMR and improved outcomes.

The Glycoprotein llb/llla inhibitors (GPIs), including
abciximab, tirofiban, and eptifibatide, are fast-acting, revers-
ible, and highly selective antithrombotic agents. While recent
observational studies indicate a promising role for GPI in
the perioperative treatment of MT® "2 most published stud-
ies are related to tirofiban, with few reports about eptifiba-
tide. Here, we conducted a propensity score (PS) matching
analysis to assess the safety and efficacy of combined MT
plus eptifibatide for acute ischemic stroke (AIS).

M echanical thrombectomy (MT) is becoming routine

METHODS
Data Availability

Data are available to researchers on request for purposes of
reproducing the results or replicating the procedure by directly
contacting the corresponding author.
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Study Population

This study was a propensity-matched analysis of data from
2 prospective trials. The ANGEL-ACT trial (Endovascular
Treatment Key Technique and Emergency Workflow
Improvement of Acute Ischemic Stroke) was a nationwide
prospective registry of consecutive adult patients with an
acute, symptomatic, radiologically confirmed LVO treated
with MT at 111 stroke centers across 26 provinces in China
between November 2017 and March 2019.' Eptifibatide in
Endovascular Treatment of Acute Ischemic Stroke (EPOCH)
was a single-arm, open-label, multicenter trial of MT plus eptifi-
batide in patients with AIS treated with MT within 24 hours of
last known well (LKW) in 15 hospitals in China between April
2019 and March 2020. The main inclusion criteria of EPOCH
trial included age >18 years; diagnosis of AlS; received any
type of endovascular treatment, including intraarterial throm-
bolysis, MT, angioplasty with or without stenting. The main
exclusion criteria were intracranial hemorrhages and no evi-
dence of LVO. The institutional review board of each site
approved the study protocols, and written informed consent
was obtained from each patient before study entry.

Data Collection

The prospectively collected variables included age, sex, base-
line modified Rankin Scale (mRS) score, baseline National
Institutes of Health Stroke Scale score, intravenous throm-
bolysis, GPI treatment information, neuroimaging results (eg,
Alberta Stroke Program Early CT Score [ASPECTS], occlusion
site, etc), stroke mechanism,'*'® MT procedure details, and fol-
low-up outcomes. The core image interpretations of ANGEL-
ACT and EPOCH were both completed by Angel Interventional
Neurology Core laboratory (AINR-Corelab), thus ensuring the
consistency of interpretation standards.

MT Procedure

All procedures were performed via a transfemoral approach.
Local or general anesthesia was chosen according to the
level of patient cooperation and the patient’'s medical condi-
tion. If no relevant contraindication existed, patients received
intravenous thrombolysis before MT. The MT device and
intervention strategies were left to the discretion of the
interventionists.

In the ANGEL-ACT trial, intravenous heparin during the
procedure was selectable according to in-house standards. In
the event of underlying residual stenosis, intraprocedural GPls
(tirofiban is the only kind of GPI in ANGEL-ACT trial) or oral
antiplatelet agents (generally aspirin and clopidogrel) were
considered. In addition, tirofiban use was permitted proactively
before MT or as a subsequent rescue technique for recanaliza-
tion-refractory occlusions. If no antiplatelet agents were used
during the procedure, and the patient had not received intra-
venous thrombolytics, the initiation of dual antiplatelet agents
(generally aspirin and clopidogrel) within 24 hours was at the
researchers’ discretion.

In the EPOCH trial, eptifibatide (Shanxi Deyuantang
Pharmaceutical Co, Ltd, China) was recommended to begin
immediately after groin puncture. This consisted of a single
intravenous or intraarterial bolus of 135 to 180 pg/kg admin-
istered over <6 minutes, followed by a continuous intravenous
infusion of 0.75 to 2 ug/kg per min for 24 hours (Table S1). In
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recanalization-refractory subjects, a second 180 mg/kg bolus
was allowed at the discretion of the interventionalists. Systemic
heparinization and additional intraprocedural antiplatelet
agents were prohibited, but intermittent heparin flushes (10
IU/mL) were allowed for maintaining access catheter patency.
Once postprocedural ICH was excluded, daily oral antiplatelet
therapy was initiated (aspirin 300 mg and clopidogrel 300 mg
as a loading dose), accompanied by a 4-hour bridging eptifi-
batide infusion.

End Points

The primary efficacy outcome was good outcome at 3 months
(MRS score 0-2). Secondary efficacy outcomes included
the distribution of 3-month mRS scores and poor outcome
(MRS score 5-6), and successful recanalization after MT.
The 3-month follow-up was ascertained using a standard-
ized telephone interview performed by trained investigators
blinded to the baseline and procedural data. The mRS is an
ordinal measure of global disability with 7 levels ranging from
0 (no symptoms, best) to 5 (severe disability-bedridden) and
6 (dead).'® Successful recanalization was defined as modified
Thrombolysis in Cerebral Infarction of 2b-3 at final angiog-
raphy.'® The safety outcomes included any ICH, symptomatic
intracranial hemorrhage (sICH) according to the Heidelberg
criteria,'” and 3-month mortality.

Statistical Analysis

Descriptive statistics were used to summarize patient char-
acteristics and outcomes. Continuous and ordinal variables
were described by median (interquartile range), and categor-
ical variables were described by the number (percentage). A
comparison of the baseline and procedural characteristics
between the 2 groups was performed using the Kruskal-
Wallis test for continuous or ordinal variables and Fisher's
exact test for categorical variables. To achieve a well-bal-
anced baseline between the groups, a PS matching was
performed. All variables in Table 1 were used to generate
the PSs. The subjects were allocated using a 1:1 match-
ing protocol without replacement (greedy-matching algo-
rithm), with a caliper width <0.2 of the SD of the logit of the
PSs.'81° For comparing the outcomes between the groups
in the matched population, the odds ratios with their 95%
Cls were analyzed using a binary logistic regression model.
In addition, we undertook mixed-effects logistic regression
modeling for clinical outcomes to account for clustering in
individual centers. As a sensitivity analysis, we also com-
pared all outcome measures between the 2 groups in the
total population using mixed-effects logistic regression mod-
els adjusted for the variables with a significant difference of
<0.05 and center as random effect. Finally, we explored
whether the effects of the treatment options on the good
outcomes and successful recanalization differed in certain
subgroups by testing the treatment-by-subgroup interaction
effect using a mixed-effects logistic regression model. All
outcomes were analyzed with complete case analysis as the
data missingness were low (maximum 5.3% for sICH in the
no eptifibatide group before PS matching). All analyses were
conducted with SAS software version 9.4 (SAS Institute Inc,
Cary, NC). A 2-sided P of < 0.05 was considered to be sta-
tistically significant.
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RESULTS

Patients

A total of 1793 subjects enrolled in the ANGEL-ACT regis-
try, including 1396 (77.9%) with anterior circulation stroke
and 397 (22.1%) with posterior circulation stroke. Of those,
1723 patients received MT within 24 hours after LKW. Six-
teen patients were excluded for LKW time/date missing or
unknown, 36 for LKW to groin puncture time >24 hours, 24
for missing critical data, and 891 for MT combined with tiro-
fiban. A total of 115 subjects enrolled in the EPOCH study,
including 79 (68.7%) with anterior circulation stroke and
36 (31.3%) with posterior circulation stroke. The EPOCH
study was halted early by the independent Data and Safety
Monitoring Board after a planned interim analysis of 115
consecutive subjects demonstrated a low sICH rate (4.4%).
Of those, 9 patients were excluded for non-LVOs on angi-
ography, 3 for LKW to groin puncture time > 24 hours, and
1 for missing critical data. Finally, 102 in EPOCH and 826
patients in ANGEL-ACT were included in this analysis, and
81 combination arm EPOCH subjects were matched with
81 ANGEL-ACT no eptifibatide subjects (Figure 1).

In the prematched population, 36 (35.3%) subjects
were treated with intravenous eptifibatide and 66 (64.7%)
were treated intraarterial. Seven (6.9%) of them received a
second intraarterial bolus administration. In the PS match-
ing population, 33 (40.7%) subjects were treated with
intravenous eptifibatide and 48 (59.3%) were treated with
intraarterial. Two (2.5%) of them received a second intraar-
terial bolus administration.

Baseline and Procedural Characteristics

Compared with the no eptifibatide group, patients in the
eptifibatide group were younger (63 [66—68] versus 67
[67-75]; P~=0.002), had a higher rate of male sex (80.4%
versus 57.3%; F<0.001), higher rate of large artery athero-
sclerosis (77.5% versus 32.2%; P=0.001), higher frequency
emergency stenting (41.2% versus 9.4%; A<0.001), more
device pass numbers (2 [1-3] versus 1 [1-2]; ”<0.001),
lower baseline National Institutes of Health Stroke Scale
score (15 [10-20] versus 17 [12-22]; P=0.019), lower
ASPECTS score (7 [6=8] versus 10 [7-10]; ”<0.001),
longer LKW to puncture time (400 [290-545] versus 279
[200-386]; /&0.001), and lower rate of anterior circula-
tion stroke (71.6% versus 82.7%; P=0.010). No significant
differences were observed between the 2 groups regard-
ing the intravenous thrombolysis (Table 1).

PS Matching

Eighty-one eptifibatide arm EPOCH subjects were
matched with 81 no eptifibatide ANGEL-ACT subjects.
After PS matching, all the covariates showed no statisti-
cal difference between the 2 groups (Table 1). Both the
no eptifibatide group and the eptifibatide group had a

Stroke. 2022;53:1680—-1588. DOI: 10.1161/STROKEAHA.121.036754
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Table 1. Baseline and Procedural Characteristics

Before PS matching After PS matching

No eptifibatide | Eptifibatide Standardized No eptifibatide | Eptifibatide Standardized
Baseline Characteristic (N=826) (N=102) difference (%) | Pvalue | (N=81) (N=81) difference (%) | P value
Age, median (IQR), y 67 (57-75) 63 (56-68) 30.0 0.002 61 (52-71) 64 (57-69) 9.1 0.477
Male sex 473 (57.3) 82 (80.4) 51.6 <0.001 69 (85.2) 69 (85.2) 0.0 1.000
Baseline NIHSS score, 17 (12-22) 15 (10-20) 174 0.019 14 (11-22) 15 (11-23) 3.5 0.816
median (IQR)
ASPECTS, median (IQR)* 10 (7-10) 7 (6-8) 80.5 <0.001 7 (6-9) 7 (6-9) 0.6 0.962
LKW to puncture time, 279 (200-386) | 400 (290-545) | 62.6 <0.001 335 (250-555) | 370 (273-510) | 5.2 0.592
median (IQR), min
Intravenous thrombolysis 258 (31.2) 27 (26.5) 10.5 0.364 21 (25.9) 21 (25.9) 0.0 1.000
Anterior circulation stroke 683 (82.7) 73 (71.6) 26.7 0.010 58 (71.6) 58 (71.6) 0.0 1.000
LAA 266 (32.2) 79 (77.5) 102.1 <0.001 58 (71.6) 58 (71.6) 0.0 1.000
Emergency stenting 78 (9.4) 42 (41.2) 78.4 <0.001 22 (27.2) 26 (32.1) 10.8 0.606
Thrombectomy pass num- | 1 (1-2) 2 (1-3) 31.8 <0.001 2 (1-3) 2 (1-3) 7.2 0.192
bers, median (IQR)

Values are numbers with percentages in parentheses, unless indicated otherwise. ASPECTS indicates Alberta Stroke Program Early CT Score; IQR, interquartile range;
LAA, large artery atherosclerosis; LKW, last known well; NIHSS, National Institutes of Health Stroke Scale; and PS, propensity score.
*ASPECTS for anterior circulation stroke and posterior circulation ASPECTS for posterior circulation stroke.

high rate of male sex (85.2%) after PS matching. In addi-
tion, the 2 groups had high rates of large artery athero-
sclerosis (71.6%) and emergency stenting (>25%).

Outcomes Measures

A comparison of the outcome measures is shown in Table 2.
After PS matching, compared with the no eptifibatide group,

the eptifibatide group had a significantly higher rate of suc-
cessful recanalization (91.3% versus 81.5%; P=0.043) and
3-month good outcome (53.1% versus 33.3%; P=0.016).
The shift on the 90-day mRS score is depicted in Figure 2.
No significant difference was found in the other outcome
measures between the 2 groups (P>0.05).

The clinical outcomes of PS matching were consistent
with mixed-effects logistic regression models in the total

1793 patients in ANGEL-ACT

Excluded (ineligibble)*
0 non-LVO
16 LKW time/date missing or unknown
36 LKW to groin puncture time > 24 h
24 Baseline data missing
8 baseline NIHSS score
1 baseline mRS score
15 ASEPCTS score
891 Combined MT plus GPI

A

\ 4

826 No Eptifibatide

A 4

81 No Eptifibatide

115 patients in EPOCH

Excluded (ineligibble)*
9 non-LVO
0 LKW time/date missing or unknown
3 LKW to groin puncture time > 24 h
1 Baseline data missing
1 baseline NIHSS score
0 baseline mRS score
0 ASEPCTS score
0 Combined MT plus other GPI

A 4

\ 4

102 Eptifibatide

A 4

81 Eptifibatide

Figure 1. Flowchart of patient selection.

ANGEL-ACT indicates Endovascular Treatment Key Technique and Emergency Work Flow Improvement of Acute Ischemic Stroke; ASPECTS,
Alberta Stroke Program Early CT Score; EPOCH, Eptifibatide in Endovascular Treatment of Acute Ischemic Stroke; GPI, glycoprotein lIb/llla
inhibitor; LKW, last known well; LVO, large vessel occlusion; mRS, modified Rankin Scale; MT, mechanical thrombectomy; and NIHSS, National
Institutes of Health Stroke Scale. *Criteria are listed in the order in which applied.
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Table 2. Efficacy and Safety Outcomes

Eptifibatide in Acute Ischemic Stroke

Before PS matching After PS matching

No eptifibatide | Eptifibatide Unadjusted analysis Adjusted analysis* No eptifibatide | Eptifibatide | Adjusted analysist
Outcome variable (N=826) (N=102) OR (95% CI) Pvalue | OR (95% CI) Pvalue | (N=81) (N=81) OR (95% CI) P value
ICH 195/789 (24.7) 20/102 (19.6) 0.74 (0.44-1.24) 0.258 0.87 (0.42-1.80) | 0.715 26/79 (32.9) 18/81 (22.2) | 0.58 (0.25-1.35) | 0.207
sICH# 65/782 (8.3) 5/102 (4.9) 0.57 (0.22-1.45) 0.236 0.51 (0.18-1.45) | 0.204 9/79 (11.4) 4/81 (4.9) 0.36 (0.07-1.85) | 0.221
Successful recanaliza- | 713/826 (86.3) 94/101 (93.1) 2.13 (0.96-4.70) 0.062 2.66 (1.15-6.14) | 0.022 66/81 (81.5) 73/80 (91.3) | 2.37 (1.03-5.47) | 0.043
tion§
3-mo mRS score, 3 (0-5) 2 (1-4) 1.15 (0.80-1.65) 0.467 1.14 (0.77-1.68) | 0.509 4 (1-5) 2 (1-4) 1.32 (0.61-2.85) | 0.474
median (IQR)
3-mo good outcome|| 330/786 (42.0) 56/102 (54.9) 1.68 (1.11-2.55) 0.014 1.87 (1.25-2.82) | 0.003 26/78 (33.3) 43/81 (53.1) | 2.26 (1.17-4.39) | 0.016
3-mo poor outcome| 244/786 (31.0) 23/102 (22.6) 0.65 (0.40-1.05) 0.080 0.70 (0.37-1.33) | 0.280 22/78 (28.2) 20/81(24.7) | 0.83(0.31-2.24) | 0.719
3-mo death 132/786 (16.8) 17/102 (16.7) 0.99 (0.57-1.72) 0.974 1.02 (0.46-2.26) | 0.960 11/78 (14.1) 15/81 (18.5) | 1.38(0.42-4.58) | 0.594

Data are shown as the event number/total number (%), unless otherwise indicated. ASPECTS indicates Alberta Stroke Program Early CT Score; ICH, intracranial hemorrhage; IOR, interquartile
range; LAA, large artery atherosclerosis; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; OR, odds ratio; PS, propensity score; and sICH, symptomatic intracranial

hemorrhage.

“Adjusted for age, sex, baseline NIHSS score, ASPECTS, LKW to puncture time, anterior circulation stroke, LAA, emergency stenting, thrombectomy pass numbers, and centers.

TAdjusted for centers.
FAccording to the Heidelberg Bleeding Classification.

§Successful recanalization is defined by the modified Thrombolysis in Cerebral Infarction score of 2b-3 after mechanical thrombectomy.

||Good outcome is defined as modified Rankin Scale score 0-2.
IPoor outcome is defined as modified Rankin Scale score 5-6.

population (Table 2). After adjusted analysis in the pre-
matched population, we also found that patients in the
eptifibatide group had higher rates of successful recana-
lization (93.1% versus 86.3%; A=0.022) and 3-month
good outcome (54.9% versus 42.0%, P=0.003). No sig-
nificant difference was found in the other outcome mea-
sures between the 2 groups (P>0.05).

Subgroup Analysis

As shown in Figure 3 and Figure S1, we did an explor-
atory subgroup analysis stratified by age (<65 versus
>65 years), sex (male versus female), baseline National
Institutes of Health Stroke Scale score (<15 versus >15
points), baseline ASPECTS (0-8 versus 9-10 points),
LKW to puncture time (<360 versus >360 min), occlu-
sion site (anterior circulation versus posterior circula-
tion), underlying intracranial atherosclerotic disease (yes
versus no), and etiological stroke subtypes (large artery
atherosclerosis versus cardioembolism versus other or
unknown etiology). Using a mixed-effects logistic regres-
sion model, there was interaction with eptifibatide and
age>65 on successful recanalization (P, . =0.030).
No interaction of the treatment allocations on the
3-month good outcome and successful recanalization

was seen in other subgroups (P >0.05).

DISCUSSION

In this study, we found a direction of effect in favor of the
combination of MT plus eptifibatide over MT alone in LVO-
related AlS. In patients with AIS undergoing MT, the com-
bined use of eptifibatide was associated with increased
rates of successful recanalization and 3-month good
outcome and was not associated with increased risk of

1584  May 2022

hemorrhagic outcomes or 3-month mortality. These find-
ings support the design of randomized controlled trials to
establish the efficacy of MT plus eptifibatide for improv-
ing LVO-related AIS outcomes.

As an adjunct to intravenous thrombolysis, low-dose
or standard-dose alteplase combined with eptifibatide
did not raise major safety concerns in previous stud-
ies.?>2* In the matched population, the bridging therapy
patients combined with eptifibatide also did not increase
the risk of ICH (28.6% [6/21] versus 45% [9/20]) or
sICH (14.3% [3/21] versus 15.0% [3/20]). Overall, the
eptifibatide group seemed to have lower rates of hem-
orrhagic outcomes, although there were no statistically
significant differences. This may be partially attributed to
several mechanisms. First may be the short half-life of
eptifibatide, which requires continuous infusion to main-
tain platelet inhibition. In the event of early detection
of asymptomatic ICH on imaging, eptifibatide discon-
tinuation may allow quick platelet aggregation recovery,
potentially ameliorating subsequent clinical decline into
an sICH. Second, the coadministration of GPI and hepa-
rin may slightly increase the risk of hemorrhagic compli-
cations in patients with AIS?° In the eptifibatide group,
heparinization was prohibited, which might contribute to
fewer hemorrhagic outcomes. Third, GPI might dose-
dependently increase the risk of ICH2™ In the animal
study of AlS, a full dose of GPI resulted in 57% (4/7)
of ICH, whereas the ICH rate dropped significantly to
6.7% (1/15) with 10% or 20% of the full dose applied.®
In a clinical study of tirofiban, ICH rates increased sig-
nificantly with the increase of tirofiban dose in MT
patients (F=0.010)."° In this study, a moderate dose of
bolus (130433 pg/kg) plus a low dose of intravenous
continuous of eptifibatide (0.71£0.15 pg/kg per min)
were used, which may lower the rates of hemorrhagic

Stroke. 2022;53:1680—-1588. DOI: 10.1161/STROKEAHA.121.036754


https://www.ahajournals.org/doi/suppl/10.1161/STROKEAHA.121.036754

€202 ‘8z Joqueag uo Aq hio'sfeuino feye/:dny wouy papeojumoq

Ma et al

Eptifibatide in Acute Ischemic Stroke

g) Eptifibatide 19 25 12 7 16

£

[%]

5

£

[72]

o

o

K]

Q

@ No eptifibatide 205 104 21 79 133

0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100%
OmRS=0 OmMmRS=1 OmRS=2 OmMRS=3 OmMRS=4 BmMRS=5 BMRS=6

- Eptifibatide 13 21 9 5 13

o

£

[5]

8

£

[72]

o

g

< No eptifibatide 15 10 f| s 22

0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100%
OmRS=0 OmRS=1 OmRS=2 OmRS=3 OmMRS=4 BEMRS=5 BMRS=6

Figure 2. The shift on the 3-mo modified Rankin Scale (mRS) score of no eptifibatide vs eptifibatide.

outcomes. Finally, a higher degree of recanalization fol-
lowing MT is associated with a reduced risk of hemor-
rhagic outcomes.?® So, higher successful recanalization
rate in the eptifibatide group may reduce the likelihood
of ICH and sICH.

The finding that eptifibatide could improve recanaliza-
tion rate was consistent with 2 recent meta-analyses of
GPIs.2%28 Unlike retrospective studies, eptifibatide treat-
ment was initiated before MT, as early as the groin punc-
ture. The early administration of eptifibatide appeared to
have a facilitating effect in dissolving platelet-rich clots
and improving recanalization.”’?%%% In addition, intraarte-
rial administration was the most commonly used in the
present study. Intraarterial administration seems to be
more effective in improving successful recanalization
(Tables S2 and S3).

Ordinal or dichotomous analyses of mRS have been
commonly recommended for evaluating outcomes in
stroke trials.®' Of the 3 approaches analyzed in this anal-
ysis, dichotomization at good outcomes (MRS score 0-2)

Stroke. 2022;53:1580-1688. DOI: 10.1161/STROKEAHA.121.036754

demonstrated the only statistically significant finding in
favor of MT plus eptifibatide when compared with MT
alone. But in general, the eptifibatide group showed a
trend of better clinical outcomes. The higher rate of suc-
cessful recanalization is one of the main reasons. In addi-
tion, this is possibly related to the impact of periprocedural
antiplatelet therapy on preventing and treating IMR. Pre-
vious studies have shown that a poor outcome after com-
plete recanalization may be partly explained by IMR.32-34
IMR may be associated with pericyte contraction, intra-
procedural microembolization, in situ microthrombi for-
mation, and cellular plugging. These processes may be
related to platelet activation, increased hemostasis, and
the formation of neutrophil extracellular traps.2®%® Inhibit-
ing continuing thrombosis, using a platelet aggregation
inhibitor such as eptifibatide, may help to reduce the risk
of IMR. Furthermore, MT devices cause known endothe-
lial injuries, which can trigger platelet aggregation result-
ing in distal microvascular occlusion or reocclusion.®"® |t
is therefore likely that periprocedural administration of
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Subgroup No. of Patients Adjusted OR (95% CD)* P for
(n=159) interaction
Age 0.457
<65 years 85 1.85(0.78-4.37) ——
=65 years 74 3.04 (1.12-8.23) &
Sex 0.944
Male 135 2.29 (1.09-4.84) ——
Female 24 2.14 (0.47-9.76) L
IBaseline NIHSS score 0.763
<15 points 83 3.00 (1.27-7.11) L
>15 points 76 2.41 (1.11-5.20) =
Baseline ASPECTSt 0.152
0-8 points 114 3.08 (1.43-6.64) L
9-10 points 45 1.10 (0.29-4.19) ——
LKW to puncture time 0.842
<360 min 80 2.48 (0.91-6.74) &
>360 min 79 2.17 (0.95-4.94) i
Occlusion site 0.938
Anterior circulation 113 2.31 (1.22-4.39) —
Posterior circulation 46 2.18 (0.68-6.95) L
Underlying ICAD 0.522
Yes 50 1.67 (0.51-5.48) L
No 109 2.61 (1.29-5.30) i
Stroke subtype by TOAST 0.620
Large artery atherosclerosis 115 2.62 (1.36-5.05) el —j
Cardioembolism 25 2.38(0.33-17.27) &
Other or unknown etiology 19 0.95 (0.20-4.60) I—T—l
r T T T 1
0 2 4 6 8
No Eptifibatide is Better «—— ——Eptifibatide is Better

Figure 3. Subgroup analyses regarding the 3-mo good outcome of no eptifibatide vs eptifibatide in the postmatched

population.

ASPECTS indicates Alberta Stroke Program Early CT Score; ICAD, intracranial atherosclerotic disease; LKW, last known well; NIHSS, National
Institutes of Health Stroke Scale; OR, odds ratio; and TOAST, Trial of ORG 10172 in Acute Stroke Treatment. "Adjusted for centers. tASPECTS
for anterior circulation stroke and posterior circulation ASPECTS for posterior circulation stroke.

eptifibatide could improve microvascular reperfusion and
reduce intracranial large vessel reocclusion.

These results must be considered in the context of
the subsets of patients evaluated in this study. Regard-
ing initial imaging severity, most patients had relatively
preserved noncontrasted head computed tomography
scans, with an ASPECTS score >6 in >80% of the PS-
matched population. This is consistent with most current
recommendations for endovascular reperfusion or GPI
utilization. It is well known that lower ASPECTS are a sig-
nificant predictor of sICH and poor outcomes.***° More-
over, as in previous studies on GPlIs, it is unclear if these
results can be generalized to populations with relatively
low large artery atherosclerosis rates.®'"

1586  May 2022

To the best of our knowledge, the EPOCH trial was
the first prospective, multicenter, safety trial of the combi-
nation of MT and eptifibatide for LVO-related AlS. For the
first time, this PS matching analysis compared MT plus
eptifibatide and MT alone in patients with LVO-related
AIS. These results support the prospects of combining
MT and perioperative eptifibatide. Indeed, only well-
conducted randomized controlled trials will be able to
accurately evaluate the safety and efficacy of adjunctive
antithrombotic for LVO patients undergoing MT. Ongo-
ing randomized controlled trials of combined therapies
(MR CLEAN-MED [ISRCTN76741621]; and RESCUE
BT [ChiCTR-INR-17014167]) may be able to evaluate
these interventions better.

Stroke. 2022;53:1680—-1588. DOI: 10.1161/STROKEAHA.121.036754
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Limitations

This analysis comes from 2 cohorts rather than a ran-
domized study. The baseline characteristics are not
evenly distributed among the groups, limiting the ability
to adjust for potential confounders despite adjustment
and matching. Second, recent studies recommended
the linear or weighted ordinal approaches for evaluat-
ing MRS outcomes in future stroke trials.*"*? Given that
the effect size in our analysis showed no significant dif-
ference at ordinal analyses but was positive with mRS
score O to 2, caution must be taken in interpreting our
results and full consideration given to all approaches
in selecting an analysis plan for the primary outcome
in a planned phase Ill trial. Third, potential therapeu-
tic mechanisms were not investigated because of the
nature of this study. Fourth, although the same core lab-
oratory evaluated the imaging end points for each trial,
outcomes were not centrally determined across the 2
trials. This could lead to discrepancies between these
assessments. Finally, both studies were conducted in
Chinese populations, potentially limiting the generaliz-
ability to non-Chinese populations.

Conclusions

This matched-control study demonstrated that MT com-
bined with eptifibatide did not raise major safety concerns
and showed a trend of better efficacy outcomes com-
pared with MT alone. Overall, eptifibatide shows poten-
tial as a periprocedural adjunctive antithrombotic therapy
when combined with MT. Further randomized controlled
trials of MT plus eptifibatide should be prioritized.
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