Subdural hematomas in pulmonary arterial
hypertension patients treated with
prostacyclin analogs

Lam Louis!, Nancy Bair?, Svetlana Banjac’, Raed A. Dweik?, and Adriano R. Tonelli?

Departments of 'Internal Medicine, and 2Pulmonary, Allergy and Critical Care Medicine, Respiratory Institute, Cleveland Clinic,
Cleveland, Ohio, USA

ABSTRACT

Prostacyclin analogs therapy has been associated with development of thrombocytopenia. Little is known whether this treatment
increases the risk of intracranial hemorrhage in pulmonary artery hypertension (PAH) patients. We queried the Cleveland Clinic
billing database to identify cases of nontraumatic sudural hematoma (SDH) in patients with PAH. We identified those individuals who
were receiving prostacyclin analogs therapy at the time of the neurological event and assessed whether these patients were also
taking antiplatelet or anticoagulation therapies. We identified three cases of nontraumatic SDH in 856-patient-year of prostacylin
analog treatment. All patients were women, had low normal platelet counts or thrombocytopenia, and were concomitantly receiving
anticoagulation therapy in the appropriate therapeutic anticoagulation range. All three patients were managed conservatively and
had no neurologic sequelae. Nontraumatic acute subdural hematoma is a rare event in patients with PAH treated with prostacyclin

analogs. All affected patients were concomitantly receiving anticoagulation therapy.
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Pulmonary arterial hypertension (PAH) is a disease
process that can lead to right heart failure and death.™ The
latest 4th World Symposium on Pulmonary Hypertension
supports the use of prostacyclin analogs (including
epoprostenol, treprostinil, and iloprost) for the treatment of
PAH patients in New York Heart Association functional class
(NYHA) III/IV.[4 This recommendation is based on several
studies that showed improvements in symptoms, 6-Minute
Walk Distance, and pulmonary hemodynamics in patients
with PAH who were treated with different prostacyclin
analogs.®¢! In addition, intravenous epoprostenol was
associated with a 12-week survival benefit when compared
with conventional therapy in PAH patients."”!

Patients with PAH have abnormalities in platelet
aggregation, and prostacyclin analogs are associated
with the development of thrombocytopenia even after
adjustment for severity of hemodynamic abnormalities.®!
In fact, thrombocytopenia, defined as a platelet count
<150,000/mL has been observed in 34-65% of the patients
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treated with epoprostenol.”!% Furthermore, prostacyclin
analogs inhibit platelet aggregation and cause platelets to
be less responsive to their natural agonists./**14

A variable proportion of patients with PAH also receive
anticoagulation therapy concomitantly with protacyclin
analogs. This practice is based on retrospective studies,
before the use of PAH-specific therapies, which showed
thrombotic lesions in the pulmonary circulation and
an increase in survival in PAH patients who received
anticoagulation.'>®! Patients receiving anticoagulation
therapy are at an increased risk of bleeding; however, it is
unknown whether the combination of prostacyclin analogs
with this treatment further increases the risk of bleeding.
We hereby report the occurrence of subdural hematomas
in three patients with PAH who were concomitantly treated
with prostacyclin analogs and therapeutic anticoagulation.
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This study was approved by the Cleveland Clinic Institutional
Review Board (protocol approval number 11-021).
Informed consent was waived. We identified the patients in
this report by searching the Cleveland Clinic billing database
using ICD 9 diagnostic codes that corresponded to PAH
(416.0 and 416.8) and subdural hematoma (432.1) between
January 2003 and January 2012. We then reviewed the
medical charts of all these patients (n = 99) and identified
three patients who developed non-traumatic subdural
hematoma while receiving treatment with prostacyclin
analogs. We excluded one patient treated with specific-PAH
therapies who had a traumatic subdural hematoma. All
patients had confirmed PAH by right heart catheterization.
We recorded the use of anticoagulation and/or anti-platelet
therapies around the time of intracranial bleed. We also
collected laboratory values such as platelet counts and
coagulation profiles just before the bleeding event.

CASE REPORTS

Patient 1

The first patient is a 64-year-old Caucasian female with a
diagnosis of idiopathic PAH made in July 2005. Her other
past medical history includes essential hypertension,
hyperlipidemia, type II diabetes mellitus, and coronary
artery disease status post percutaneous coronary
intervention with stent placement. The patient was in NYHA
Functional Class III. Right heart catheterization showed
a mean pulmonary artery pressure of 41 mmHg, cardiac
index of 2.2 1/min/m? and mixed venous 02 saturation
of 72%. Echocardiogram showed moderate-to-severe
right ventricular dilation with moderate right ventricular
dysfunction. The patient started treatment for PAH
with the intravenous prostacyclin analog treprostinil in
August of 2005. In addition to the prostacyclin analog, the
patient received aspirin 81 mg daily, clopidogrel 75 mg
daily, and warfarin 3 mg daily. After seven months of this
treatment and without any trauma, the patient presented
to her local hospital with new onset confusion. Her dose
of treprostinil at this time was 58 ng/kg/min. A computed
tomography (CT) scan showed an acute subdural hematoma
(Fig. 1, panel A). Her blood work prior to her intracranial
bleed showed a low normal platelet count of 162,000/uL
and an international normalized ratio (INR) of 2.7. The
patient’s clopidogrel and warfarin were discontinued. Her
neurologic status remained stable. She was continued on
treprostinil for treatment of her pulmonary hypertension.
She had no residual neurological deficits as result of her
bleed.

Patient 2

The second patient is a 46-year-old female with a diagnosis
of mixed pulmonary arterial and pulmonary venous
hypertension made in February of 2008. She began

Figure 1: Subdural hematoma. Computed tomographies revealing subdural
hematomas (arrows) in the first (panel A) and second cases (panel B).

treatment with the inhaled prostacyclin analog iloprost
in April of 2008. Her other past medical history included
paroxysmal atrial fibrillation and history of rheumatic heart
disease status post mitral and aortic valve replacement
with mechanical prosthetic valve. The patient was in
NYHA Functional Class III. Right heart catheterization
showed a right atrial pressure of 17 mmHg and a right
ventricular pressure of 132/2 mmHg. Pulmonary artery
pressure could not be directly measured due to the
inability to advance the catheter into the pulmonary artery.
Her echocardiogram showed moderately dilated right
ventricle with moderately decreased right ventricular
systolic function. The patient was admitted to our hospital
in December of 2009 for evaluation of dyspnea when she
developed new onset headaches. The dose of iloprost at
that time was 6 inhalations per day of 5 mcg. A CT scan of
the brain showed multiple acute and subacute subdural
hematomas overlying the cerebral hemispheres and left
posterior fossae (Fig. 1, panel B). At the time of her bleed,
the patient was also taking aspirin 81 mg daily. She was
receiving therapeutic anticoagulation with heparin for her
mechanical valve with an activated partial thromboplastin
time (aPTT) value of 71.2 seconds. She was noted to have
mild thrombocytopenia with a count of 145,000/uL. The
patient’s anticoagulation therapy was held and she did
not have any neurologic sequelae from her bleed. Her
anticoagulation therapy was later resumed with a lowered
target INR of 1.5-2. She had no further known episodes of
bleeding afterwards.

Patient 3

The third patient is a 58-year-old female with idiopathic
PAH who had been receiving intravenous epoprostenol
since November 2010. She was in NYHA Functional
Class I/II. Right heart catheterization showed mean right
atrial pressure of 4 mmHg, pulmonary artery pressure
of 65/32, mean pulmonary artery pressure of 43 mmHg,
a cardiac index of 2.2 1/min/m? and mixed venous 02
saturation of 60%. Her echocardiogram showed moderate
right ventricle dilation with moderate right ventricle systolic
dysfunction. Her other relevant past medical history includes

Pulmonary Circulation | October-December 2012 | Vol 2 | No 4 ml



Louis et al.: Subdural hematomas in pulmonary artery hypertension patients

e

essential hypertension, type Il diabetes mellitus on insulin
therapy, and depression. Five months after the initiation of
epoprostenol, the patient presented to local hospital with
headache, nausea, disorientation, and gait difficulties. The
dose of epoprostenol was 30 ng/kg/min. She underwent
CT scan of the head which showed subacute subdural
hematomas involving the left frontoparietal and right frontal
areas. The patient was receiving warfarin at the time of her
bleed. Blood work revealed thrombocytopenia with a platelet
count 0f94,000/uL and INR of 2.4. Anticoagulation therapy
was discontinued. She was followed by our neurosurgical
team who observed interval resolution of her hematomas.
Patient recovered without significant neurologic deficits. She
was subsequently continued on epoprostenol.

DISCUSSION

Of the patients with PAH treated with prostacyclin
analogs who are regularly followed at Cleveland Clinic
since 2003 (856-patient-year), we identified only three
individuals who developed non-traumatic acute subdural
hematoma. This gives us an incidence of non-traumatic SDH
of 3.5 cases of non-traumatic SDH per 1,000 patient-years
of prostacyclin analog treatment. All patients were women
who had low normal platelet count or thrombocytopenia
and were receiving anticoagulation therapy with an
appropriate INR or aPTT range. Two patients were also
under treatment with aspirin or clopidogrel at the time of
the neurologic event. In all cases, the subdural hematoma
was managed conservatively without the need for surgical
intervention. None of the patients had any neurologic
sequelae and all continued treatment with prostacyclin
analog therapy.

Multiple studies have examined the safety of intravenous
and inhaled formulations of prostacyclin analogs.>”18 As
of yet, there is limited data describing the relative risks of
hemorrhage in PAH patients treated with these medications.
Bleeding complications such as GI bleeding have been
described during continuous infusion of treprostinil.[*]
Ogawa et al. reported the occurrence of alveolar hemorrhage
in nine out of 31 consecutive patients with idiopathic PAH
treated with epoprotenol and anticoagulation during a mean
follow-up time of up to two years.' To our knowledge, no
trial has described the development of subdural hematomas
as a result of prostacyclin analog treatment.

Since prostacyclin analogs are associated with the
development of thrombocytopenia®!” and these
medications inhibit platelet aggregation,[**2% it is reasonable
to think that treated patients may be at a higher risk of
developing intracranial hemorrhage especially if they
are receiving concomitant anticoagulation therapy. In the
present study all patients who developed non-traumatic

subdural hematomas were women receiving concomitant
anticoagulation therapy and had either low or low-normal
platelet counts. The prostacyclin analog doses were not
unusually high. The INR or aPTT levels were within the
optimal range in all patients, suggesting that the bleeding
was not related to anticoagulation overdose.

Intracranial hemorrhage (primarily intracerebral) is overall
an uncommon complication of antithrombotic therapy with
rates that range from 0.3 to 0.6% per year of treatment.?!]
However, the precise incidence of this complication is
unknown as most of the trials studying this medication
excluded patients at risk for intracerebral hemorrhage.
Usually this complication is associated with advance
age, high INR (= 3), and concomitant use of antiplatelet
therapy.?*?2l Anticoagulation therapy is also a known
risk factor for the development of subdural hematoma
predominantly in patients with INR = 4.[2324 Interestingly in
our study, none of the PAH patients who received prostacylin
analogs without anticoagulation therapy developed
non-traumatic acute subdural hematomas. Thus, it appears
that the risk for this neurological complication is low and
likely related to the concomitant use of anticoagulation.

A limitation of the present study is that cases were
retrospectively collected thus we cannot be entirely sure
that we included all patients with this complication. In
addition, it is possible that some patients had subclinical
subdural hematomas that were not detected.

In conclusion, nontraumatic acute subdural hematoma is a
rare event in patients with PAH treated with prostacyclin
analogs. Its development appears to be associated with
thrombocytopenia and simultaneous use of anticoagulation
treatment.
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