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hemorrhage among patients on antiplatelet therapy
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Clinical question

In patients taking antiplatelet therapy, does a platelet

transfusion after acute spontaneous primary intracerebral

hemorrhage reduce the risk of death or dependence?
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Study objective

The primary objective of this study was to investigate

whether a platelet transfusion with standard care,

compared with standard care alone, reduced death or

dependence after intracerebral hemorrhage associated

with antiplatelet therapy use.
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BACKGROUND

Hemorrhagic stroke accounts for 11%–22% of strokes,
half of all stroke deaths, and significant disability in many
of the remaining survivors.1,2 Spontaneous and non-
traumatic intracerebral hemorrhage (ICH) accounts for
two-thirds of all hemorrhagic strokes.3 To date, multiple
studies had suggested that antiplatelet therapy use before
ICH reduce platelet activity and may worsen outcomes,
particularly by increasing the risk of early ICH volume
growth because of platelet dysfunction.4-6 In many clinical
settings, platelet transfusion has been used therapeutically
for acute ICH, but there is a lack of randomized, controlled
clinical trials investigating its effectiveness for reducing

death or dependence.7-9 While a platelet transfusion has a
theoretical benefit in patients with ICH taking antiplatelet
therapy, it is important to consider any potential adverse
events associated with its use. These complications can
include volume overload, febrile and anaphylactoid
reactions, thrombotic complications, sepsis secondary to
bacterial contamination of platelet products, transfusion-
related acute lung injury, transfusion-associated circulatory
overload, and severe anaphylactic episodes.10-11 This trial
was designed to determine the efficacy of a platelet
transfusion among patients with acute ICHwho are treated
with antiplatelet therapy.

Population studied

Patients were enrolled in 36 hospitals in the
Netherlands, 13 hospitals in the United Kingdom, and
11 hospitals in France. Patients aged 18 years or older
with non-traumatic and supratentorial intracerebral
hemorrhage confirmed by brain imaging and a Glasgow
coma scale score of 8–15 in whom a platelet transfusion
could be initiated within six hours of symptom onset
(or last seen well) and within 90 minutes of brain
imaging were enrolled. Patients were included if they
had been administered antiplatelet therapy with a
cyclooxygenase (COX) inhibitor (aspirin or carbasalate
calcium), adenosine diphosphate (ADP) receptor
inhibitor (clopidogrel), or an adenosine reuptake inhi-
bitor (dipyridamole) for at least seven days preceding
the hemorrhage and had a pre-intracerebral hemor-
rhage modified Rankin Scale (mRS) score of 0
(no symptoms) or 1 (no significant disability). Exclusion
criteria were blood on brain imaging suggestive of
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a subdural or epidural hematoma, an underlying
aneurysm, or arteriovenous malformation; planned
surgical evacuation of an intracerebral hemorrhage
within 24 hours of admission; intraventricular blood
that was more than sedimentation in the posterior
horns of the lateral ventricles; known use of a vitamin K
antagonist or history of coagulopathy; known throm-
bocytopenia; a lack of mental capacity based on national
legal standards before the intracerebral hemorrhage; or
if death appeared imminent. They also did not include
participants with infratentorial or large intraventricular
hematomas because they were more likely to undergo
surgical procedures that might confound the effects of a
platelet transfusion on the outcome.

SUMMARY OF METHODS

Study design

This was a multicentre, randomized, open-label, and
parallel group trial. One-hundred-ninety patients were
randomly assigned in a 1:1 ratio to receive either standard
care or a platelet transfusion plus standard care within
90 minutes of diagnostic brain imaging. Randomization
was performed by investigators using a secure, web-
based, and computerized randomization system. Parti-
cipants and local investigators providing interventions
were not masked to treatment allocation, but allocation
was concealed to outcome assessors and investigators
analyzing data. Standard care was assumed to be provided
according to contemporary European and national
guidelines. The protocol required a platelet transfusion
(one platelet concentrate for a COX inhibitor and two
platelet concentrates for an ADP receptor inhibitor) to be
initiated within six hours of intracerebral hemorrhage
symptom onset and within 90 minutes of diagnostic brain
imaging. Functional outcomes were scored at three
months using the mRS and were rated by a neurologist or
research nurse who was not involved in the participants’
medical treatment. The primary outcome was obtained
by the trial coordinating centre for each country. Brain
imaging was done 24 hours after randomization. Investi-
gators recorded the occurrence of serious adverse events
and other safety outcomes.

Outcomes measured

The primary outcome studied was a shift toward death or
difference in functional outcomes rated with mRS at three

months after randomization. The secondary outcomes
were survival (mRS 1–5) at three months, poor outcome
defined as a mRS of 4–6 and mRS of 3–6, median
absolute intracerebral hemorrhage growth (in mL)
after 24 hours on brain imaging, and safety. Safety out-
comes included complications of a platelet transfusion
(e.g., transfusion reactions and thrombotic complications),
complications of the intracerebral hemorrhage (e.g.,
enlargement, intraventricular extension, hydrocephalus,
edema, or brain herniation), epileptic seizures, and
infection (e.g., urinary tract or pneumonia).

SUMMARY OF RESULTS

Between 2009 and 2015, 41 sites enrolled 190
participants (97 allocated to platelet transfusion, and
93 allocated to standard care). Baseline characteristics
were similar between groups, apart from the rate of
peripheral arterial disease that would be unlikely to
affect the primary outcome, and no patients were lost to
follow-up at three months. Four patients assigned to
the intervention group did not receive a platelet trans-
fusion, and two patients assigned to the control group
were administered a platelet transfusion.
There was a shift toward higher death and dependence

at three months among the platelet transfusion group
(adjusted common odds ratio 2.05, 95% confidence interval
[CI] 1.18–3.56). Secondary analyses demonstrated a higher
ratio of patients with a mRS of 4–6 in the platelet trans-
fusion group, as compared with the standard care group
(Table 1). There was no significant difference in the ratio
of patients with a mRS of 3–6 or overall survival (Table 1).
There was also no significant difference in the median
intracranial hemorrhage growth at 24 hours between
groups. Forty patients (42%) who were administered a
platelet transfusion had an adverse event, as compared
with 28 patients (29%) in the standard care group.

Study conclusion

Platelet transfusion appears inferior to standard care
among patients administered antiplatelet therapy before
an intracranial hemorrhage. A platelet transfusion is not
recommended for this indication in clinical practice.

COMMENTARY

This study was the first randomized, controlled trial to
assess the effects of a platelet transfusion on acute ICH
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among patients undergoing antiplatelet therapy. The
trial demonstrated worse outcomes among patients who
received a platelet transfusion. Regarding the primary
endpoint of functional outcome using the mRS at
three months, the authors showed that patients who
underwent a platelet transfusion had a higher likelihood
of death and dependence, as compared with patients
who received standard care alone. Additionally, patients
who received a platelet transfusion had a greater risk of
a moderately severe disability or death (i.e., mRS≥ 4)
and a higher rate of adverse events.

This is an important finding because it runs contrary
to prior observational studies, suggests that a platelet
transfusion could be beneficial in these patients, and
indicates a change from current practice.12,13 Strengths
of this study include the involvement of multiple centres
in three different countries, completion of clinical
follow-up for all participants, adherence to the assigned
treatment, and masking of the outcome assessors and
investigators analyzing data to the treatment allocation.

It is important to consider several limitations with
respect to this study. First, the trial was conducted in
three European countries; therefore, it may not be
generalizable to other countries with differences in
patient populations or current practices. Additionally,
most participants in the study had taken aspirin;
therefore, the results of the study may not be generali-
zable to people taking any other antiplatelet therapies.
Furthermore, patients with subdural hematomas,
epidural hematomas, and aneurysmal bleeding, as well
as those likely to require surgical intervention, were
excluded, so it is unclear whether a platelet transfusion
is more beneficial in this select group. The participants
and local investigators giving interventions were not
masked to the treatment allocation that may have biased
the study. However, this is unlikely given the use of
objective criteria and blinding of outcome assessors.
Finally, while the study was adequately powered for the
primary outcomes based on data from prior studies, it

might have been underpowered to detect significant
differences in death.14

CONCLUSION

For the treatment of an acute ICH in people taking
antiplatelet therapy, platelet transfusion led to higher
rates of death and dependence at three months, as well as
an increase in serious adverse effects, as compared with
patients who received standard therapy. As a result, a
platelet transfusion should not be routinely administered
to patients with ICH who are on antiplatelet therapy.
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