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Background and Purpose: No reports regarding the safety of thrombolysis in acute
stroke patients with a G6PD deficiency have been published to date. Here we
aimed to evaluate the safety of intravenous thrombolysis for G6PD-deficient stroke
patients. Methods: We enrolled each patient with acute ischemic stroke who arrived
in our stroke unit within the therapeutic window and received systemic throm-
bolysis using recombinant tissue plasminogen activator (rt-PA), between January
2015 and March 2016. The primary clinical outcome was measured 3 months after
treatment, and defined as a “good” outcome by a modified Rankin Scale (mRS)
score of 0-2. Major safety outcomes were incidences of intracranial hemorrhage
(ICH) or mortality at 90 days. Results: A total of 96 individuals were analyzed,
of which 20 patients were G6PD deficient. The rates of ICH after rt-PA treatment
were 12% the in G6PD-deficient group versus 15% in G6PD non-deficient group,
and the incidences of symptomatic intracranial hemorrhage were also similar between
the G6PD-deficient and non-deficient cohorts. No hemolysis crisis occurred, and
no significant difference in mortality rate was found between the 2 groups. The
overall rate of a good outcome at 3 months after stroke in the whole cohort was
60%, whereas 50% of patients achieved an excellent outcome (mRS 0-1) in the
G6PD-deficient cohort, and 42% in the G6PD non-deficient group. Conclusions:
Thrombolytic therapy for patients with G6PD deficiency seems to pose a similar
risk of ICH and clinical outcome to those with G6PD non-deficiency. Key Words:
Thrombolysis—glucosephosphate dehydrogenase deficiency—stroke—safety.
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Introduction

Intravenous thrombolysis using recombinant tissue
plasminogen activator (rt-PA), which dissolves blood
clots, is a recommended therapy for acute ischemic
stroke within 4.5 hours of stroke onset.1,2 However, the
potential risk of intracranial hemorrhage (ICH), especial-
ly symptomatic intracerebral hemorrhages, which is a
devastating event resulting in high risk of mortality,
has limited the clinical use of rt-PA for acute stroke.
Prior studies have indicated that risk factors for throm-
bolysis include oral anticoagulant treatment, patient’s
age greater than 80 years, imaging findings of early
ischemic changes, high blood pressure, and a National
Institutes of Health Stroke Scale (NIHSS) score higher
than 25 points, due to the significantly increased risk
for ICH.3-7 However, none of these previous studies
reported the safety and potential efficacy of thrombo-
lytic treatment for patients with G6PD deficiency. G6PD
deficiency is a very common X-linked genetic disorder
that can cause hemolytic crisis,8 affecting more than 400
million people worldwide.9 Due to fear of either hemo-
lysis or increased bleeding risk, most physicians tend to
seek conservative alternate treatments such as antiplatelet
drugs, rather than thrombolysis, in G6PD-deficient pa-
tients who are experiencing acute stroke even within
the therapeutic window. However, whether intravenous
thrombolytic treatment should be contraindicated for
G6PD-deficient individuals is still ambiguous, and its
potential effectiveness also remains to be determined.
Therefore, in this study we aimed to investigate the
clinical and safety-related outcomes of intravenous throm-
bolysis using intravenous tissue-type plasminogen activator
in stroke patients with G6PD deficiency.

Methods

Participants

All patients with acute ischemic stroke admitted within
4.5 hours of symptom onset to the inpatient depart-
ment, and who consequently underwent thrombolysis
between January 2015 and March 2016, were included.
On admission, noncontrast brain computed tomogra-
phy (CT) scans were available to the whole cohort.
Patients were eligible if they arrived at the hospital
within 4.5 hours of symptom recognition, and if they
were aged between 18 and 80 years old. Patients with
initial CT scans which revealed ICH or visible large
acute stroke more than one third of middle cerebral
artery territory, history of ICH, manifested severe liver
or kidney disease, platelet count below 100,000/mm3,
current use of anticoagulants with abnormal coagula-
tion function (INR >1.7, activated partial thromboplastin
time >40 seconds, or prothrombin time >15 seconds),
stroke or serious head-spinal surgery or trauma in the
past 3 months, gastrointestinal-urinary tumors or bleed-

ing within the previous 21 days, severe trauma or
major surgery in the past 14 days, lumbar puncture or
endovascular puncture at a noncompressible site within
the previous 7 days, pregnancy, blood glucose less than
3.0 or more than 20.0 mmol/L, systolic blood pressure
above 180 mm Hg or diastolic blood pressure above
100 mm Hg, or other disorders with increased risk of
bleeding were excluded.10,11 The present study was ap-
proved by the ethical committees of our institutions,
and written informed consents were obtained by all the
patients or appropriate surrogates.

All the enrolled individuals received intravenous alteplase
(Boehringer-Ingelheim, Germany) .9 mg/kg body weight
to a maximum 90 mg, with 10% as initial bolus, and 90%
in 1-hour infusion. No antiplatelet or anticoagulant agents
were allowed within the first 24 hours, and systolic blood
pressure was maintained within specified values
(<180 mm Hg).

Procedure and Clinical Assessment

The following baseline characteristics were recorded:
age, sex, the time from arrival to delivery of thromboly-
sis, early infarction signs on CT, history of stroke,
coronary artery disease, atrial fibrillation, hypertension,
diabetes mellitus, medication, current smoking habits,
systolic and diastolic blood pressure, platelet count,
hemoglobin, activated partial thromboplastin time, pro-
thrombin time, the score from the NIHSS at admission,
and pre-event modified Rankin Scale (mRS). Blood samples
were collected from each enrolled individual, and G6PD
enzyme activity was recorded using fluorescent spot
tests following the manufacturer’s instruction (Micky
Ltd, Guangzhou, China). Cerebral CT scans were per-
formed at baseline and 24 hours after rt-PA administration
for each enrolled individual. All neuroimaging data
were reviewed by 2 independent, certified, and experi-
enced neuroimaging specialists. ICH and symptomatic
intracranial hemorrhage (sICH) were defined according
the European Cooperative Acute Stroke Study II (ECASS
II) Criteria.

Clinical assessment was performed by 2 experienced
stroke neurologists. Stroke severity was assessed using
NIHSS scoring at baseline, 24 hours, day 7, and on day
14 (or earlier if discharged early from the stroke unit).
A favorable outcome was defined as a decrease in NIHSS
score by 4 or greater or NIHSS score of 0 on day 14 after
stroke onset. mRS assessment was used to evaluate func-
tional outcome on admission, and 90 (±10) days after
thrombolysis treatment via telephone interviews. An ex-
cellent outcome was defined as an mRS score of 0-1
without clinically significant disability, a good outcome
was a score of 0-2 with no or slight disability, and a poor
outcome was a score of 4-6 with severe disability or death.
Safety outcomes were ICH, sICH, or mortality, which were
assessed at 3 months post-treatment.
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