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Objective: To determine the safety of intravenous (IV) recombinant tissue plas-
minogen activator (rtPA) in patients with acute ischemic stroke (AIS) who had a
platelet count <100,000 /mm3. Methods: We reviewed the charts of all patients who
received IV rtPA for AIS during a 9.6-year period at our stroke center. Those with
platelets <100,000/mm3 were identified. Head computed tomography scans per-
formed in 24-36 hours postthrombolysis were reviewed to evaluate the rate of
symptomatic intracranial hemorrhage (sICH). Results: A total of 835 patients re-
ceived IV rtPA for AIS during this period. A total of 5 patients were identified to
have a platelet count <100,000/mm3. One of them (20%) developed sICH post-IV
tPA administration .The mean platelet count of those 5 patients was 63,000 ± 19,000/
mm3. To the best of our knowledge, only 21 thrombocytopenic patients have been
reported to receive IV rtPA for AIS in the medical literature. Combining our 5
cases with 21 patients previously reported, we have 26 AIS patients who had a
platelet count <100,000/mm3 and received IV rtPA, with 2 of them developing sICH
(7.7 %). Comparing the rate of sICH among this group with the patients with
normal platelet count in our cohort, there was no statistically significant differ-
ence (7.7% versus 6.04%, P value = .73). Conclusion: IV rtPA for AIS might be safe
in patients with platelet count <100,000/mm3 and it is reasonable not to delay
IV rtPA administration while waiting for the platelet count result, unless
there is strong suspicion for abnormal platelet count. Key Words: IV
rtPA—stroke—thrombocytopenia—ICH.
© 2017 National Stroke Association. Published by Elsevier Inc. All rights reserved.

Introduction

Intravenous (IV) recombinant tissue plasminogen acti-
vator (rtPA) is the only Food and Drug Administration-
approved pharmacological therapy for acute ischemic stroke
(AIS).1 A platelet count <100,000/mm3 is considered as a
contraindication for IV rtPA administration in AIS because
of a possible increase in the risk of bleeding complica-
tions, particularly intracranial hemorrhage (ICH). This
threshold was not determined through randomized trials
or large prospective studies, but was derived from expert
panel consensus.2 To the best of our knowledge, only a
few AIS patients who received IV rtPA and had platelet
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count <100,000/mm3 have been reported in the medical
literature thus far.3-6 Because of very little data available
on this group of patients, it is unclear whether this is a
legitimate threshold for withholding IV tPA administra-
tion and whether clinicians should wait for platelet count
result prior to IV rtPA administration for AIS. We sought
to determine the safety of IV rtPA in such patients through
a retrospective chart review study in a large-volume com-
prehensive stroke center along with review of the previous
literature.

Methods

The medical records of patients who received IV rtPA
for AIS at our tertiary academic medical center, or were
transferred to our center after IV rtPA administration at
an outside facility, from January 2006 until August 2015,
were reviewed retrospectively. Patients were identified
through a computerized database of IV rtPA for AIS, main-
tained by the Stroke Division of the Department of
Neurology. All patients were treated based on the stan-
dard protocol adopted from the American Heart
Association/American Stroke Association within 4.5 hours
of ischemic stroke onset.7 The following demographics
were abstracted from the medical records for each patient:
age, gender, medical history, National Institutes of Health
Stroke Scale (NIHSS) at presentation, and NIHSS within
24-36 hours post-rtPA administration.

Images and official reports of all brain imaging ob-
tained (computed tomography [CT] and magnetic
resonance imaging [MRI] based) were reviewed. MRI of
brain is usually performed after IV thrombolysis (IVT)
in our center. A subset of patients with platelet count
<100,000/mm3 from this cohort was identified. We were
blinded to the information on whether the treating phy-
sicians were aware of platelet count result at the time
of treatment or they found out about the low platelet count
after IVT. Follow-up CT or MRI within 24-36 hours of
IV rtPA administration and medical records were also re-
viewed to determine the number of patients with ICH
and symptomatic intracranial hemorrhage (sICH) in this
subset. sICH was defined as ICH with an increase in
NIHSS of at least 4 points.8

Two authors (H.K. and A.M.) independently searched
Ovid Medline, PubMed, and Google Scholar for all rele-
vant previously published articles or abstracts in English,
using the search terms “Stroke,” “thrombolysis,” “rtPA,”
“thrombocytopenia,” and “off-label use.” The reference list
in all articles was checked for additional data sources. Our
Health Sciences Institutional Review Board approved the
study.

Results

A total of 835 patients who received IVT for AIS during
a 9.6-year period were identified. Fifty-one patients (6.1%)

were found to have sICH. The demographics of the pa-
tients are outlined in Table 1. The platelet count data were
not available for 2 patients. A total of 5 patients (.6%)
were found to have a platelet count <100,000/mm3 at the
time of IVT. Of these 5, 3 (60%) revealed acute infarc-
tion on their postthrombolysis brain MRI and MRI of the
brain was not performed in 1 patient as she passed away
soon after thrombolysis. The mean age of the patients
was 75 ± 18 years. The mean platelet count was
63,000 ± 19,000/mm3 (range: 38,000-85,000/mm3). The cause
of thrombocytopenia was reported to be cancer and che-
motherapy in 1 patient and liver cirrhosis in another patient
There were no data available on the cause of low plate-
let count in the other 3 patients. One patient developed
sICH within 3 hours of IV rtPA administration and expired
on the same day because of a large sICH (Fig 1). She
was a 92-year-old female who had an NIHSS of 5 on ad-
mission and was treated with IV rtPA after 165 minutes
of symptom onset. She did not have any history of
coagulopathy or bleeding disorders. Later on, platelet count
was found to be 48,000/mm3 at the time of IV rtPA ad-
ministration. The cause of low platelet count was not clear
in this patient. Table 2 shows the characteristics of the
patients with thrombocytopenia.

Discussion

In our retrospective study, one of the patients who were
treated with IV rtPA for AIS and had platelet count
<100,000/mm3 at the time of IVT developed sICH. She
did not have any history of coagulopathy or bleed dis-
orders. A web search in Medline, PubMed, and Google
Scholar until July 2016 revealed 21 reported cases of IV
rtPA given for AIS in patients with platelet count <100,000/
mm3. The previous largest case series reported 10 patients
with platelet count <100,000 mm3 who received IV rtPA
despite this contraindication were identified.3 None of them
developed sICH post-IVT. In the Helsinki Stroke Throm-
bolysis Registry, Meretoja et al found 7 patients who were
treated with IVT for AIS. Only 1 (14.35%) of those pa-
tients developed sICH.4 No more detail is available on
this patient. In another retrospective chart review study,
Brunner and colleagues showed that the risk of SICH stroke
does not appear to be increased following IVT after AIS
in patients with abnormal baseline coagulation. Partic-
ularly, they found 3 patients with platelet count <100,000/
mm3 and none of them was reported to have sICH
post-IVT.5 In addition, 1 more patient was found to have
a platelet count <100,000/mm3 in another single-center
registry; this patient did not develop sICH post-IVT.6 Com-
bining our 5 cases with the 21 cases previously reported
in the literature, we have 26 AIS patients who had a plate-
let count <100,000/mm3 and who received IV rtPA, with
2 of them developing sICH (7.7%). Comparing the rate
of sICH among this group with the patients with normal
platelet count in our cohort, there was no statistically sig-
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