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ORIGINAL RESEARCH ARTICLE

Risk for Major Bleeding in Patients Receiving
Ticagrelor Compared With Aspirin After Transient
Ischemic Attack or Acute Ischemic Stroke in the
SOCRATES Study (Acute Stroke or Transient
Ischemic Attack Treated With Aspirin or Ticagrelor

and Patient Outcomes)

BACKGROUND: Patients with minor acute ischemic stroke or transient ischemic
attack are at high risk for subsequent stroke, and more potent antiplatelet
therapy in the acute setting is needed. However, the potential benefit of more
intense antiplatelet therapy must be assessed in relation to the risk for major
bleeding. The SOCRATES trial (Acute Stroke or Transient Ischemic Attack Treated
With Aspirin or Ticagrelor and Patient Outcomes) was the first trial with ticagrelor
in patients with acute ischemic stroke or transient ischemic attack in which

the efficacy and safety of ticagrelor were compared with those of aspirin. The
main safety objective was assessment of PLATO (Platelet Inhibition and Patient
Outcomes)—defined major bleeds on treatment, with special focus on intracranial
hemorrhage (ICrH).

METHODS: An independent adjudication committee blinded to study treatment
classified bleeds according to the PLATO, TIMI (Thrombolysis in Myocardial
Infarction), and GUSTO (Global Use of Strategies to Open Occluded Coronary
Arteries) definitions. The definitions of ICrH and major bleeding excluded
cerebral microbleeds and asymptomatic hemorrhagic transformations of cerebral
infarctions so that the definitions better discriminated important events in the
acute stroke population.

RESULTS: A total of 13130 of 13199 randomized patients received at least 1
dose of study drug and were included in the safety analysis set. PLATO major
bleeds occurred in 31 patients (0.5%) on ticagrelor and 38 patients (0.6%)

on aspirin (hazard ratio, 0.83; 95% confidence interval, 0.52-1.34). The most
common locations of major bleeds were intracranial and gastrointestinal.

ICrH was reported in 12 patients (0.2%) on ticagrelor and 18 patients (0.3%)
on aspirin. Thirteen of all 30 ICrHs (4 on ticagrelor and 9 on aspirin) were
hemorrhagic strokes, and 4 (2 in each group) were symptomatic hemorrhagic
transformations of brain infarctions. The ICrHs were spontaneous in 6 and 13,
traumatic in 3 and 3, and procedural in 3 and 2 patients on ticagrelor and aspirin,
respectively. In total, 9 fatal bleeds occurred on ticagrelor and 4 on aspirin. The
composite of ICrH or fatal bleeding included 15 patients on ticagrelor and 18
on aspirin. Independently of bleeding classification, PLATO, TIMI, or GUSTO,
the relative difference between treatments for major/severe bleeds was similar.
Nonmajor bleeds were more common on ticagrelor.

CONCLUSIONS: Antiplatelet therapy with ticagrelor in patients with acute
ischemic stroke or transient ischemic attack showed a bleeding profile similar to
that of aspirin for major bleeds. There were few ICrHs.

CLINICAL TRIAL REGISTRATION: URL: http://www.clinicaltrials.gov. Unique
identifier: NCT01994720.
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Clinical Perspective

What Is New?

e The SOCRATES trial (Acute Stroke or Transient Isch-
emic Attack Treated With Aspirin or Ticagrelor and
Patient Outcomes; Nn=13199) was the first out-
come study with ticagrelor in patients with acute
ischemic stroke (National Institutes of Health Stroke
Scale score <5) or transient ischemic attack.

¢ Monotherapy with ticagrelor 90 mg twice daily for
90 days was compared with aspirin 100 mg daily.

e Ticagrelor was not superior to aspirin in reducing
the primary composite end point of stroke, myocar-
dial infarction, or death (hazard ratio, 0.89; 95%
confidence interval, 0.78-1.01; P=0.07).

e The risk for major bleeding was similar with ticagre-
lor and aspirin.

¢ The number of intracranial hemorrhages was low.

e There was a numeric increase of minor bleeds with
ticagrelor.

What Are the Clinical Implications?

e The SOCRATES trial contributes important data on
the bleeding profile of ticagrelor in patients with
acute cerebral ischemia, a patient population that
has not been included in any other ticagrelor out-
come studly.

e Reassuringly, there was no increased risk in major
bleeds with ticagrelor compared with aspirin,
including intracranial bleeds.

e There were a numeric reduction in the primary
efficacy end point and a numeric increase in minor
bleeds, which may reflect a more pronounced anti-
platelet effect of ticagrelor.

e The role of ticagrelor in the treatment of patients
with acute cerebral ischemia is yet to be deter-
mined by additional clinical studies.

versibly binding and direct-acting oral antagonist
of the P2Y_, receptor on platelets,"* and it does
not require metabolic activation. Ticagrelor has an ad-
ditional mechanism of action, increasing local endoge-
nous adenosine levels by inhibiting equilibrative nucleo-
side transporter-1.3
Two large outcome studies in patients with coro-
nary artery disease have demonstrated that ticagrelor,
in combination with aspirin, is effective in preventing
cardiovascular events.*® The SOCRATES study (Acute
Stroke or Transient Ischemic Attack Treated With Aspirin
or Ticagrelor and Patient Outcomes)’® was the first trial
with ticagrelor in patients with acute cerebral ischemia.
The SOCRATES trial (ClinicalTrials.gov. Unique identifier:
NCT01994720) was a randomized, double-blind study
with antiplatelet monotherapy of ticagrelor compared
with aspirin in patients with acute ischemic stroke (AIS;

Ticagrelor is a potent antiplatelet drug. It is a re-

908  September 5,2017

National Institutes of Health Stroke Scale <5) or high-
risk transient ischemic attack (TIA) of noncardioembolic
origin randomized within 24 hours of symptom onset.
It showed a nonsignificant 11% relative risk reduction
in the composite of stroke (ischemic or hemorrhagic),
myocardial infarction, or death. Its predefined first
secondary outcome, ischemic stroke, occurred in 385
patients (5.8%) treated with ticagrelor and in 441 pa-
tients (6.7%) treated with aspirin (hazard ratio [HR],
0.87; 95% confidence interval [Cl], 0.76-1.00).

Major bleeding events, especially fatal and intra-
cranial bleeds, are the most worrisome side effect in
patients taking antithrombotic drugs. Even moderate
doses of aspirin are associated with a risk of hemor-
rhagic events, including gastrointestinal bleeding.?
Furthermore, accumulating data indicate a heightened
risk of intracranial hemorrhage (ICrH) among patients
with a history of stroke who are treated with potent
antiplatelet therapy.’®'" The primary safety objective in
SOCRATES was assessment of PLATO (Platelet Inhibi-
tion and Patient Outcomes)—-defined major bleeds,”®
with special emphasis on ICrH. The aims of this article
are to describe the bleeding profile of monotherapy
with ticagrelor versus aspirin in this population of pa-
tients with AIS and TIA; to characterize major bleed-
ing using the PLATO, TIMI (Thrombolysis in Myocardial
Infarction), and GUSTO (Global Use of Strategies to
Open Occluded Coronary Arteries) bleeding defini-
tions*'213; and to identify factors associated with ma-
jor bleeding.

METHODS

Patients participating in the SOCRATES study were random-
ized to blinded study treatment with aspirin as a loading dose
of 300 mg followed by a maintenance dose of 100 mg daily
or to ticagrelor as a loading dose of 180 mg followed by 90
mg twice daily for 90 days.

All bleed events not considered as PLATO minimal by the
investigator were adjudicated by the independent Clinical
Event Adjudication Committee, blinded to study treatment,
and classified according to PLATO, TIMI, and GUSTO defini-
tions and whether bleeds were spontaneous, traumatic, or
procedural.#'>13 Procedure-related bleeds were defined as
bleeding events directly provoked by a medical or dental pro-
cedure of any kind.

PLATO bleeding definitions have not been used in TIA
and stroke studies but were selected to be consistent with
the previous major ticagrelor trials. PLATO, TIMI, and GUSTO
definitions were developed primarily for an acute coronary
syndrome setting. In the SOCRATES study, they were adapted
to the AIS/TIA population. For PLATO and GUSTO definitions,
asymptomatic hemorrhagic transformations of brain infarc-
tions and microhemorrhages <10 mm evident only on gra-
dient-echo magnetic resonance imaging were excluded from
fulfilling ICrH criteria. This has been the common convention
in recent large stroke trials.''® The TIMI definition, which
already excluded cerebral microhemorrhages, was updated
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to exclude asymptomatic hemorrhagic transformations. For
PLATO, TIMI, and GUSTO bleeding definitions, see Table 1.

The bleeding events were assessed in patients on study
treatment, which also included 7 days after intake of last dose
of study drug to take into account the duration of the phar-
macodynamic effect of aspirin.

The SOCRATES study design was approved by Institutional
Review boards/relevant ethics committee at each participat-
ing site. Patients provided written informed consent before
any study-specific procedures were performed.

Statistical Analyses

The safety analysis set consisted of all patients who received
at least 1 dose of study drug (ticagrelor or aspirin). Patients
were accounted for in treatment groups by actual treatment
received. One patient randomized to ticagrelor inadvertently

Ticagrelor Bleeding Profile in Stroke Patients

received aspirin instead and was thus included in the aspirin
group for the safety analyses.

A brief description of baseline characteristics is presented
for the safety population in the Results section. Categorical
variables are described as counts and percentages. The time
from randomization to the first bleed was compared with the
use of the Cox proportional hazards model, with a factor for
treatment group. P values and Cls for the HRs are based on
the Wald statistics. P values and HRs were calculated for end
points with >15 events in total for both treatments. Tables
include HRs with Cls, P values, numbers and percentages of
patients with events, and Kaplan-Meier estimates.

Study Funding

The study was sponsored by AstraZeneca. The Executive
Committee was responsible for the overall design, ensuring

Table 1. Complete PLATO, TIMI, and GUSTO Definitions With Footnotes on What Was Analyzed in SOCRATES

PLATO, TMI, and GUSTO Bleeding Classifications

PLATO* TIMI™

GUSTO™"

Major bleed, fatal/life-threatening
Any of the following:

Major bleed
Any of the following:

Severe
Any of the following:

Fatal Fatal (a bleeding event that directly led to death Fatal

within 7 d)
Intracranial*

Intracranial*

Intrapericardial bleed with cardiac tamponade
Hypovolemic shock or severe hypotension due
to bleeding and requiring pressors or surgery
Clinically overt or apparent bleeding
associated with a decrease in Hb of >50 g/L
Transfusion of >4 U (whole blood or PRBCs)
for bleeding

Clinically overt signs of hemorrhage associated
with a decrease in Hb of =50 g/L

Intracranial*

Bleeding that caused hemodynamic
compromise requiring intervention (eg,
systolic blood pressure <90 mmHg that
required blood or fluid replacement,
vasopressor/inotropic support, or surgical
intervention)

Major bleed, other Minor bleed
Any of the following:
Significantly disabling (eg, intraocular with
permanent vision loss)
Clinically overt or apparent bleeding
associated with a decrease in Hb of 30 g/L
to 50 g/L
Transfusion of 2-3 U (whole blood or PRBCs)
for bleeding

30-<50 g/L

Clinically overt signs of hemorrhage (including
imaging) associated with a decrease in Hb of

Moderate bleed
Bleeding requiring transfusion of whole blood
or PRBCs without hemodynamic compromise
(as defined above)

Minor bleed

Medical attention for the bleedt

Mild bleedt

Requires medical intervention to stop or treat
bleeding (eg, epistaxis requiring visit to medical

Any overt sign of hemorrhage that meets 1 of the
following criteria and that does not meet criteria for

Bleeding without blood transfusion or
hemodynamic compromise
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a major or minor bleeding event, as defined above:
Requiring intervention: defined as medical
practitioner guided medical or surgical treatment
to stop or treat bleeding including temporarily or
permanently discontinuing or changing the dose
of a medication or study drug
Leading to hospitalization: defined as leading to
or prolonging hospitalization
Prompting evaluation: defined as unscheduled
contact with a healthcare professional and
diagnostic testing (laboratory or imaging)

facility for packing)

Minimal bleedt
Any overt bleeding event that does not meet the
criteria above

Minimal bleed (collected but not adjudicated)
All others (eg, bruising, bleeding gums, oozing
from injection sites) not requiring intervention
or treatment.

GUSTO indicates Global Use of Strategies to Open Occluded Coronary Arteries; Hb, hemoglobin; PLATO, Platelet Inhibition and Patient Outcomes; PRBC, packed
red blood cell; SOCRATES, Acute Stroke or Transient Ischemic Attack Treated With Aspirin or Ticagrelor and Patient Outcomes; and TIMI, Thrombolysis in Myocardial
Infarction.

*Stroke study adaptation of bleeding classifications: For PLATO, TIMI, and GUSTO, intracranial bleed was defined as intracerebral hemorrhage excluding
asymptomatic hemorrhagic transformations of brain infarctions and excluding microhemorrhages <10 mm evident only on gradient-echo magnetic resonance
imaging.

1This item was not analyzed in the SOCRATES study.
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Table 2. PLATO Major or Minor Bleeding Events (Safety Analysis Set)
Ticagrelor 90 mg Twice Aspirin 100 mg Once
Daily (n=6549) Daily (n=6581)
Patients With Patients With
Characteristic Events, n KM% Events, n KM% HR (95% ClI) | P Value
PLATO major 31 0.5 38 0.6 0.83(0.52-1.34) | 0.45
Major, fatal/life-threatening 22 0.4 27 0.4 0.83(0.47-1.46) | 0.52
Fatal bleeding 9 4
Intracranial bleeding 12 0.2 18 0.3 0.68(0.33-1.41)| 0.30
Fatal/intracranial bleeding 15 0.2 18 0.3 0.85(0.43-1.68) | 0.64
Major, other 9 0.1 11 0.2 0.84(0.35-2.03) | 0.70
PLATO major or minor 106 1.7 82 1.3 1.32(0.99-1.76) | 0.06

Cl indicates confidence interval; HR, hazard ratio; KM%

Inhibition and Patient Outcomes.

, Kaplan-Meier percentage at 90 days; and PLATO, Platelet

PLATO minimal bleeds (nonadjudicated) were reported in 521 patients (8.0%) in the ticagrelor group and 239 patients

(3.6%) in the aspirin group.

the integrity of the data, analysis of the results, and decision
to submit for publication. The corresponding authors had full
access to all the data.

RESULTS

In total, 13130 (of 13199 randomized) patients re-
ceived at least 1 dose of study drug in the SOCRATES
study.

Baseline characteristics for the safety population
were balanced across the 2 treatment groups. The

mean age was 65.9 years; 41.5% were women; 12.1%
had a history of stroke before the index stroke/TIA;
73.7% had a history of hypertension; and 24.3% had
a history of diabetes mellitus (Table | in the online-only
Data Supplement).

PLATO major bleeds occurred in 31 patients (0.5%)
on treatment with ticagrelor and in 38 patients (0.6%)
on aspirin (HR, 0.83; 95% Cl, 0.52-1.34; Table 2 and
Figure 1). No patient had >1 PLATO major bleed.

In both treatment groups, the most common loca-
tions for PLATO major bleeds were intracranial and gas-

0.8

0.75 —— Ticagrelor 90 mg bd
0.7 — = = Aspirin 100 mg od
0.65 — N ) ) 6549
Patients with events 31
KM % at 90 days 0.5
HR (95% Cl) 0.83 (0.52-1.34)
p-value 0.45

0.6
0.55 —

6581

0.6

0.5
0.45 —
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0 10 20 30 40
Days from Randomization

Aspirin 6581 6397 6047 5925 5835
Ticagrelor 6549 6312 5930 5788 5672
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50 60 70 80 90

5776 5730 5668 5627 5506
5595 5539 5470 5426 5296

Figure 1. Kaplan-Meier plot of cumulative percentage of patients with PLATO (Platelet Inhibition and Patient Out-

comes) major bleeding, on treatment (safety analysis set).’”

bd Indicates twice daily; Cl, confidence interval; HR, hazard ratio; KM, Kaplan-Meier; and OD, once daily. Reproduced from
Johnston et al.” with permission from the publisher. Copyright © 2016 Massachusetts Medical Society.
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Table 3. PLATO Major Bleeding Events by Provocation (Safety Analysis Set)
Ticagrelor 90 mg Twice Aspirin 100 mg Once Daily
Daily (n=6549) (n=6581)
Patients With Patients With
Characteristic Events, n KM% Events, n KM% HR (95% ClI) P Value
PLATO major 31 0.5 38 0.6 0.83(0.52-1.34) 0.45
Spontaneous 22 0.4 31 0.5 0.73(0.42-1.25) 0.25
Procedural 5 3
Traumatic 4 4

Clindicates confidence interval; HR, hazard ratio; KM%, Kaplan-Meier percentage at 90 days; and PLATO, Platelet Inhibition

and Patient Outcomes.

trointestinal. Intracranial bleeding was reported in 12
patients (0.2%) on treatment with ticagrelor and in 18
patients (0.3%) on aspirin. There were 10 (0.2%) gastro-
intestinal bleeds on ticagrelor and 9 (0.1%) on aspirin.

Bleeds were also classified on the basis of provoca-
tion. Spontaneous PLATO major bleeds occurred in 22
patients on ticagrelor versus 31 patients on aspirin,
procedural bleeds in 5 patients versus 3 patients, and
traumatic bleeds in 4 patients in each treatment group
(Table 3). Procedural PLATO major bleeds (n=5) on ti-
cagrelor developed in association with thrombolytic
treatment of ischemic stroke (n=2), after decompressive
craniotomy, after a cerebral thrombectomy procedure
with angioplasty and stenting of the right internal ca-
rotid artery, and in association with percutaneous coro-
nary intervention (pericardial bleed). On aspirin, the 3
procedural major bleeds developed after cerebral aneu-
rysm clipping, after cerebral thrombectomy, and after
thoracic surgery for aortic aneurysm.

Details on ICrHs by category and by provocation for
each treatment group are presented in Table 4. Thirteen
(4 on ticagrelor versus 9 on aspirin) were hemorrhagic
strokes, and 4 (2 versus 2) were symptomatic hemor-
rhagic transformations of the index or new ischemic
stroke event. There were 6 other ICrHs (traumatic or
procedure-related) on ticagrelor and 7 on aspirin.

Asymptomatic hemorrhagic transformations of isch-
emic stroke were not considered ICrHs (see Methods).
The numbers of events adjudicated to asymptomatic
hemorrhagic transformations of the index or new isch-
emic stroke event were similar in both treatment groups
(Table Il in the online-only Data Supplement).

Nine fatal bleeds occurred in patients on ticagrelor
and 4 in patients on aspirin. For ticagrelor, 6 of the fatal
bleeds were intracranial, 2 were aortic, and 1 was gas-
trointestinal. All fatal bleeds on aspirin were intracranial.

There were 75 patients (1.1%) with 79 PLATO minor
bleeds on ticagrelor and 45 patients (0.7%) with 49
events on aspirin. PLATO minimal bleeds were reported
by investigators in 521 patients (8.0%) on ticagrelor
and 239 patients (3.6%) on aspirin.

More patients had bleeding adverse events leading
to permanent and premature discontinuation of study

Circulation. 2017;136:907-916. DOI: 10.1161/CIRCULATIONAHA.117.028566

drug (adverse events leading to permanent and prema-
ture discontinuation of study drug [DAEs]) in the ticagre-
lor group than in the aspirin group: 82 (1.3%) and 37
(0.6%), respectively, corresponding to an HR of 2.26
(95% Cl, 1.53-3.34; Figure 2). The most common bleed-
ing DAEs were epistaxis, bruising, and spontaneous he-
matoma (>0.1% of patients in both treatment groups).
In the ticagrelor treatment group, the majority of bleed-
ing DAEs were classified as PLATO minimal; 10 (0.2%) for
PLATO major, 20 (0.3%) for PLATO minor, and 52 (0.8%)

Table 4. Intracranial Hemorrhages Fulfilling the
Criteria for PLATO Major Bleeding, on Treatment
(Safety Analysis Set)

Total Events, n First Event, n (%)
Ticagrelor | Aspirin | Ticagrelor | ASA 100
90 mg | 100 mg 90 mg mg Once
Twice Once | Twice Daily Daily
Characteristic Daily Daily (n=6549) (n=6581)
ICrHs fulfilling the
criteria for PLATO 12 18 12(0.2) 18(0.3)
major bleeding*
Hemorrhagic stroke 4 9 4(0.1) 9(0.1)
Ischemic stroke
with symptomatic
hemorrhagic L ! 1(0.0) 1(0.0)
transformation
Symptomatic
hemorrhagic
transformation of ! ! 100 100
index event
Other ICrH 6 7 6(0.1) 7(0.1)
By provocation
Spontaneous ICrH 6 13 6(0.1) 13(0.2)
Traumatic ICrH 3 3 3(0.0) 3(0.0)
Procedural ICrH 3 2 3(0.0) 2 (0.0)

This table includes events reported as both adverse events and end points.

Patients may be counted in >1 bleeding event category.

This table includes events with an onset date on or after the date of first dose
and up to and including 7 days after the date of last dose of study medication.
ICrH indicates intracranial hemorrhage; and PLATO, Platelet Inhibition and
Patient Outcomes.

*PLATO bleeding definitions have been adapted to the acute stroke
population by excluding asymptomatic hemorrhagic transformations of brain
infarctions and microhemorrhages <10 mm evident only on gradient-echo
magnetic resonance imaging.
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9 — —— Ticagrelor 90 mg bd
- — Aspirin 100 mg od
8 — N 6549 6581
Patients with events 82 37
7 KM % at 90 days 1.4 0.6
HR (95% CI) 2.26 (1.53-3.34)
p-value <.0001
2 6
o
2
8 5 -
S
§
o 4
3 —
2 —
1 -
0 = | | T T | | T T T
0 10 20 30 40 50 60 70 80 90
Days from Randomization
N at risk
Aspirin 6581 6391 6049 5923 5836 5778 5733 5672 5630 5510
Ticagrelor 6549 6300 5926 5780 5669 5593 5540 5469 5427 5296

Figure 2. Kaplan-Meier plot of cumulative percentage of patients who prematurely discontinued study drug be-

cause of bleeding adverse event (safety analysis set).

bd Indicates twice daily; Cl, confidence interval; HR, hazard ratio; KM, Kaplan-Meier; and OD, once daily.

for PLATO minimal. In the aspirin treatment group, bleed-
ing DAEs were distributed more evenly across the PLATO
major (n=14, 0.2%), PLATO minor (n=10, 0.2%), and
PLATO minimal (n=13, 0.2%) classifications.

End-point events were not reported as adverse
events. Few end points were bleeding events. A sensi-
tivity analysis including all bleeding end points as DAEs
showed consistent results (87 [1.3%] and 48 [0.7%] in
the ticagrelor and aspirin groups, respectively; HR 1.85;
95% Cl, 1.30-2.63).

Because of the low number of PLATO major bleeds, it
was not possible to make any conclusions on subgroups
(Figure 3) or to identify risk factors for major bleeds.

The number of bleeds that were major/severe and
minor/moderate according to the PLATO, TIMI, and
GUSTO bleeding classifications by treatment with ti-
cagrelor and aspirin is provided in Table 5. Although the
number of patients differs on the basis of how inclusive
the definition is (Table 1), the relative difference be-
tween treatments is similar for the major/severe bleeds.

DISCUSSION

The main results showed that the number of PLATO
major bleeds, including ICrHs, was low and similar in
both treatment groups. However, the number of pa-
tients with PLATO nonmajor bleeds was higher for ti-
cagrelor than for aspirin.

912  September 5,2017

Patients who experience minor AlS or TIA are at high
risk for developing new ischemic stroke, even when
treated with aspirin, the current standard of care. More
effective antiplatelet therapy, despite a potential slight
increase in bleeding risk, could significantly reduce the
overall burden of TIA/ischemic stroke if initiated soon
after symptom onset. Consequently, based on the po-
tent antiplatelet effect of ticagrelor, SOCRATES was
designed to test the efficacy and safety of monother-
apy in patients with AIS or high-risk TIA. In addition,
studying monotherapy was considered appropriate in
light of the growing concern that patients with cere-
bral ischemic disease might be at especially high risk
for ICrH on dual antiplatelet treatment, as suggested
by results for patients with previous stroke in long-
term antiplatelet studies for various indications, for
example, in patients with recent ischemic stroke/TIA
(MATCH trial [Management of Atherothrombosis with
Clopidogrel in High-Risk Patients With Recent Tran-
sient Ischemic Attack or Ischemic Stroke]),’ in acute
coronary syndromes (TRITON [Trial to Assess Improve-
ment in Therapeutic Outcomes by Optimising Platelet
Inhibition With Prasugrel] TIMI 38)," and in a broader
atherosclerotic population (TRA 2P [Thrombin Receptor
Antagonist in Secondary Prevention of Atherothrom-
botic Ischemic Events] TIMI 50).'°

In contrast, in the CHANCE study (Clopidogrel in
High-Risk Patients With Acute Nondisabling Cerebro-

Circulation. 2017;136:907-916. DOI: 10.1161/CIRCULATIONAHA.117.028566
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No.Patients Ticagrelor (%ev) Aspirin (%eev) HR (95% Cl) HR (95% Cl) p.value

OVERALL

AGE 13130 6549 (0.5) 6581 (0.6) 0.83 (0.52-1.34)
<65 0.63
65-75 6001 3004 (0.3) 2097 (0.3) 1.00 (0.40-2.52)
>75 4151 2049 (0.7) 2102 (0.7) 0.97 (0.47-2.01)

SEX 2978 1496 (0.5) 1482 (0.9) ] 0.60 (0.25-1.43)

Male 0.82
Female 7677 3807 (0.5) 3870 (0.6) ﬂ—— 0.85 (0.46-1.56)
RACE 5453 2742 (0.4) 2711 (0.6) 0.81(0.38-1.73)
White
Black 8749 4356 (0.4) 4393 (0.5) L ] 0.84 (0.45-157)
Asian 239 119(0.8) 120 (0.0)
Other 3876 1938 (0.6) 1938 (0.8) L 3 0.76 (0.36-1.61)
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tion; NIHSS, National Institutes of Health Stroke Scale; and TIA, transient ischemic attack.

vascular Events)'® investigating patients with AIS (Na-
tional Institutes of Health Stroke Scale score <3) or
high-risk TIA, there was no increase in major bleeds on
treatment with clopidogrel and aspirin (clopidogrel at
an initial dose of 300 mg followed by 75 mg/d for 90
days plus aspirin at a dose of 75 mg/d for the first 21
days) versus placebo plus aspirin (75 mg/d for 90 days).
The SOCRATES study had the same duration of study
treatment and a similar population but allowed inclu-
sion of patients with AIS with a slightly higher National
Institutes of Health Stroke Scale score of <5.

In SOCRATES, the results showed that PLATO-defined
major bleeds were uncommon and that there was no
difference between the treatment groups. Fatal bleeds
were few. Because of the small number of major bleeds,
it was not possible to identify factors associated with ma-
jor bleeding or to discern a specific bleeding profile. As
expected in this population, the most common locations
of major bleeds were intracranial and gastrointestinal,
and they were equally distributed on ticagrelor and on
aspirin. Independently of bleeding classification, PLATO,
TIMI, or GUSTO, the relative difference between treat-
ments for major/severe bleeds was similar. There was a

Circulation. 2017;136:907-916. DOI: 10.1161/CIRCULATIONAHA.117.028566

stroke study adaptation of the definitions. Symptomatic
hemorrhagic transformations of index stroke or new
ischemic stroke events were classified as major bleeding
events, whereas asymptomatic hemorrhagic transforma-
tions were not. The rationale for this was that asymp-
tomatic hemorrhagic transformations are a common
accompaniment of infarctions even in the absence of an-
tiplatelet treatment. Furthermore, because there was no
predefined schedule for reimaging, asymptomatic events
were not systematically studied, whereas new neurologi-
cal symptoms would trigger imaging.

PLATO-defined minor and minimal bleeds were more
common on ticagrelor than on aspirin, which might re-
flect a more potent antiplatelet effect. This finding was
also associated with a higher number of permanent and
premature study drug discontinuations as a result of
bleeding events in the ticagrelor group compared with
aspirin, although the total number was low. The most
common bleeding adverse events leading to drug dis-
continuation were epistaxis, bruising, and spontaneous
hematoma, which, despite being nonmajor, are nuisance
bleeds that are important to the patients and may result
in reduced compliance with antiplatelet treatment.
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Table 5. PLATO, TIMI, and GUSTO Bleeding Events (Safety Analysis Set)

Ticagrelor 90 mg Aspirin 100 mg Once

Twice Daily (n=6549) Daily (n=6581)

Patients With Patients With
Characteristic Events, n KM% Events, n KM% HR (95% CI) | P Value
PLATO major 31 0.5 38 0.6 | 0.83(0.52-1.34) | 0.45
PLATO major or minor 106 1.7 82 1.3 | 1.32(0.99-1.76) | 0.06
TIMI major 21 0.3 27 0.4 | 0.79(0.45-1.40) 0.43
TIMI major or minor 27 0.4 32 0.5 |0.86(0.52-1.44)| 0.57
GUSTO severe 18 0.3 21 0.3 |0.87(0.47-1.64) | 0.67
GUSTO severe or moderate 31 0.5 32 0.5 |0.99(0.60-1.62) | 0.96

Cl indicates confidence interval; GUSTO, Global Use of Strategies to Open Occluded Coronary Arteries; HR,
hazard ratio; KM%, Kaplan-Meier percentage at 90 days; PLATO, Platelet Inhibition and Patient Outcomes; and TIMI,

Thrombolysis in Myocardial Infarction.

The SOCRATES study did not result in a significant
outcome on efficacy. The low rate of major bleeds of-
fers the possibility that dual treatment with ticagrelor
plus aspirin may be more beneficial for patients with
acute cerebral ischemic disease. Patients with acute TIA
and minor cerebral ischemia are at high risk for evolv-
ing and recurring ischemic injury yet have no or small
infarctions and therefore likely a lower risk of intracere-
bral hemorrhage.

Limitations

The present analysis presents some limitations. Al-
though the trial was large, the number of major bleeds
available to assess bleed risk factors was small. This is
partly explained by the limited amount of acute brain
injury in this population and the 3-month trial duration.
However, the fact that there were few major bleeds is
reassuring in a population with acute cerebral ischemia
and high risk of evolving ischemic injury.

Conclusions

There was no increased risk for major bleeding in pa-
tients receiving ticagrelor compared with aspirin after TIA
or AIS in the SOCRATES study, and there were few ICrHs.
This was true regardless of bleeding classification for ma-
jor bleeding. PLATO nonmaijor bleeds and bleeds leading
to discontinuation of treatment were more common on
ticagrelor, but the total number of bleeding events lead-
ing to discontinuation of study drug was low.
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