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Abstract

Objective—Approximately 18,000 patients suffer from a subarachnoid hemorrhage (SAH) in the United
States annually. SAH is a form of stroke and comprises 1%-5% of all strokes. Nearly 50% of all SAH
cases end in fatality within 30 days of presentation; one of eight patients die before reaching a hospital.
Those who survive often have neurological or cognitive impairment.

Methods—This case report describes the course of two patients who presented to the emergency depart-
ment with aneurismal subarachnoid hemorrhage and received external ventricular drainage and endovascu-
lar treatment of their aneurysm.

Results—Both patients required treatment with Eptifibatide drip after endovascular approach and their
SAH in the basal cisterns resolved by day 5. Neither patient developed signs of clinical or subclinical vaso-
spasm.

Comments—Eptifibatide drip facilitated resolution of the thick clot in the subarachnoid space early
enough to eliminate the direct toxicity of oxyhemoglobin on the cerebral arteries and arachnoid granula-

tions, thus preventing vasospasm and eliminating the necessity for a long-term shunt.
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Background

Nontraumatic subarachnoid hemorrhage is a neurologic
emergency characterized by the extravasation of blood
into the spaces covering the central nervous system [19].
The leading cause for this clinical entity is aneurismal
rupture [19]. According to multiple reviews and case
series, more than 90% of patients with a Fisher scale of
3 further develop clinical vasospasm resulting in delayed
ischemic neurological deficit (DID) [4]. Disruption of
the thick clots surrounding the basilar cisterns and their
drainage with an external ventricular drainage (EVD)
within the first 5 days prevents vasospasm and reduces
the need for a long-term ventriculoperitoneal shunt
(VPS). Eptifibatide drip after securing the aneurysm
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may be helpful in clearing subarachnoidal blood in
patients who undergo EVD. However, there is a paucity
of data to support the safety and efficacy of this poten-
tial adjunctive treatment.

Methods and results

We present two patients who were admitted with aneur-
ismal subarachnoid hemorrhage. Patients’ blood pres-
sures were controlled as per protocol to a systolic blood
pressure of below 160. Both patients were treated with
endovascular approach to secure the aneurysm within 24
h of presentation. They developed signs of hydrocepha-
lus that required an EVD to control intracranial pressure,
which was placed without any complications. Both
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patients also received Eptifibatide drip after the proce-
dure for a total of 96 h. TCD was done on a daily basis
after day 2.

Patient 1: A 38-year-old African American woman with
history of unresponsive hypertension presented after
sudden onset of severe headache and collapsing in a
parking lot. She was brought to the emergency depart-
ment and found to have SAH related to a left MCA rup-
tured aneurysm (Figure 1). Modified Fisher Scale [24]
was 3 and Modified Hess and Hunt [25] were 3. After
intubation, options were discussed with the patient’s
family, as she was lethargic. They elected to proceed
with endovascular therapy. Three ORBIT GALAXY
coils were deployed to secure her aneurysm (Codman &
Shurtleff, Inc. Raynham, MA). In this patient, SAH was
complicated with hydrocephalus for which an EVD was
inserted. Because the coils were slightly protruding out-
side the neck of the aneurysm, the patient was started on
Eptifibatide drip to reduce the risk of thrombosis out of
the aneurysm neck.

Patient 2: A 53-year-old Hispanic woman with history
of unresponsive hypertension presented with sudden
onset of the worst headache of her life and found to have
left vertebral fusiform aneurysm (Figure 2) that was
managed endovascularly by deploying 2 Enterprise
stents (Codman & Shurtleff, Inc. Raynham, MA) using
flow diversion approach and achieving immediate
improvement of aneurysm configuration. The patient
was started on Eptifibatide drip. Her modified Fisher
score was 4 and modified Hess and Hunt were 4. Before
the endovascular procedure, she required EVD place-
ment secondary to hydrocephalus.

Both patients cleared most of the subarachnoidal blood
by day 5 and stayed in the Neurocritical Care Unit
(NCCU) for a total of 14 days without developing signs
of vasospasm nor DID. Daily TCD follow up did not
show evidence of subclinical vasospasm and mean
MCA velocities remained under 110 cm/s. They had
their EVD removed by day 11 after having clear CSF
drainage; none of the two patients required a long-term
shunt.

Discussion

Van Ginjn in a recent review in Lancet reported that
aneurysms are the cause of subarachnoid hemorrhage in
85% of cases [20]. The case fatality after aneurysmal
hemorrhage is 50%; one in eight patients with subarach-
noid hemorrhage dies before reaching a hospital [20].
Rebleeding of SAH occurs in 20% of patients in the first
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2 weeks. The peak incidence of rebleeding occurs 1 day
after SAH. This may be from lysis of the aneurismal clot
and is the most imminent danger [20]. Thus, the initial
step in the therapeutic plan is occlusion of the aneurysm.
This is achieved by endovascular obliteration using plat-
inum spirals (coiling) though some patients require a
direct neurosurgical approach (clipping). Fisher CM et
al reported that in the presence of subarachnoid blood
clots larger than 5 x 3 mm (measured on the reproduced
images) or layers of blood 1 mm or more thick in fis-
sures and vertical cisterns, severe spasm followed
almost invariably (23 of 24 cases) [4].

Outcome in SAH is worse for patients with extensive
clots in the basal cisterns than for those with a thin dif-
fuse hemorrhage. Hydrocephalus may develop within
the first 24 h due to obstruction of CSF outflow in the
ventricular system by clotted blood. Delayed ischemic
deficit (DID) is due in part to a delayed and reversible
vasculopathy, impaired autoregulatory function, and
hypovolemia causing a regional reduction of cerebral
perfusion to the point of causing ischemia [13,18]. His-
tologically, there are structural alterations in endothelial
and smooth muscle cells in the arterial wall [15]. The
presence of oxyhemoglobin in the subarachnoid space
seems to be necessary to produce these changes
[2,7,8,16]. The specific mechanisms leading to vasocon-
striction, however, are unknown. This risk is reduced
with oral nimodipine and by maintaining circulatory
volume [1]. Angiographic vasospasm is detected in
50%-70% of patients with SAH [21] and DID devel-
oped in 20% of patients [3]. Lindegaard et al showed in
their work that vasospastic MCAs usually demonstrate
velocities of greater than 120 cm/s on TCD, with the
velocities being inversely related to arterial diameter [6].
In addition, velocities of >200 cm/s are predictive of a
residual MCA lumen diameter of <1 mm (normal MCA
diameter is approximately 3 mm). The velocities alone
cannot determine whether a patient has symptomatic
cerebral vasospasm [17].

Antagonists of the platelet GP Ilb-Illa receptor inhibit
the binding of fibrinogen, von Willebrand factor, fibro-
nectin, and vitronectin to platelets, thereby suppressing
the formation of fresh platelet thrombi and deposition of
fibrin on formed platelet thrombi [10]. Eptifibatide is a
competitive platelet GP Ilb—Illa receptor inhibitor that
was first introduced in 1998. It is cine-aspartate amino
acid sequence and is characterized by high specificity
and potency, a shorter half-life, and a more consistent
platelet inhibitory effect over time [5,11,14], all of
which are properties that give this drug a potential phar-
macological edge over others within this class. Several
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Figure 1. (A) Axial noncontrast CT of the head upon presentation showing extensive more than 10 mm thickness of blood in the basilar
cistern. (B) Coronal maximum intensity projections showing left MCA aneurysm at the bifurcation. (C) Postendovascular coiling noncontrast
CT scan showing evidence of hydrocephalus and the extensive bleeding in the basilar cisterns. (D) Five days later noncontrast CT scan show-
ing resolution of blood product after treating patient with Eptifibatide drip.
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Figure 2. (A) Initial noncontrast CT scan showing extensive more than 10 mm thickness blood in the basilar cisterns. (B) Coronal maximum
intensity projections showing fusiform aneurysm of the left vertebral artery. (C) Postendovascular treatment with two enterprise stents show-
ing the extensive bleed and resolution of the hydrocephalus after inserting the EVD before endovascular procedure. (D) Two days noncontrast
CT scan after starting Eptifibatide drip poststenting showing almost complete resolution of the blood from basilar cisterns.
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investigators have reported intravenous use of GP Ilb-
Illa inhibitors Eptifibatide in acute ischemic stroke,
either to treat reocclusion or to improve recanalization
and reperfusion to ischemic brain [9,12]. Although sev-
eral studies and reports showed the possible safety of
using Eptifibatide drip, Park et al reported potential life-
threatening complication by using the longer acting
intra-arterial abciximab [23]. In this study, we describe
the off-label, compassionate use of intravenous Eptifiba-
tide in patients with aneurysmal subarachnoid hemor-
rhage who had their aneurysm secured and EVD inser-
ted.

Both patients in this report received low-dose intrave-
nous Eptifibatide (a 135 ug/kg single-dose bolus, then a
0.5 ug/kg/min infusion) [22] for medical reasons related
to either stent deployment or coils being close to the
neck. They were continued on Eptifibatide drip for a
total of 96 h and received an EVD for hydrocephalus
before starting Eptifibatide drip. In addition, both
patients had a modified Fisher score of 3 or 4. They
cleared blood from the subarachnoid space within 2—4
days with follow up without the development of clinical
or subclinical vasospasm confirmed using TCD with
mean velocities less than 110 cm/s in both patients. Both
patients also had a history of uncontrolled hypertension
and their pressures were difficult to control blood pres-
sure during the period of hospitalization. Nimodipine 60
mg per protocol was used, and this could have prevented
symptomatic vasospasm. We believe that Eptifibatide
drip aided in disrupting the thick clot in the subarach-
noid space early enough to avoid the toxicity of oxyhe-
moglobin on the cerebral arteries, thus preventing vaso-
spasm and the need for a long-term shunt.

Previously, there has been no role identified for the use
of Eptifibatide drip in treating or clearing thick subar-
achnoid hemorrhage clot, but it seems that the bioavaila-
bility of Eptifibatide drip in CSF is enough to help dis-
rupt the thick clot in the subarachnoid space early
enough to help eliminate the toxicity of oxyhemoglobin
on cerebral arteries.
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