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A case report of pulmonary arterial hypertension
in pregnancy and complications of anticoagulation
therapy
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Abstract N\
Rationale: Treprostinil, a potent vasodilator, is the treatment of choice for severe pulmonary arterial hypertension (PAH) during |
pregnancy. Its inhibition of platelet aggregation increases the risk of hemorrhage. In addition, anticoagulation therapy is widely used in
pregnancy with PAH due to the hypercoagulable state. However, very little is known about the complications of anticoagulants’ use in
pregnancy with PAH.

Patient concerns: A 27-year-old pregnant woman was admitted to the hospital at 32weeks with progressive dyspnea.

Diagnoses: The pregnant was diagnosed with ventricular septal defect 12 years prior to presentation. Combining clinical
manifestation with results of right heart catheterization (RHC) and echocardiography, it was consistent with severe World Health
Organization (WHO) group | PAH.

Interventions: Supportive treatment included supplemental oxygen, intravenous treprostinil, sildenafi and prophylactic
anticoagulation.

Outcomes: Gastrointestinal bleeding is occurred in our patient when dalteparin were used in conjunction with treprostinil. Her care
was further complicated refractory to usual conservative measures before delivery.

Lessons: This case report illustrates the complexities that arise when prostacyclin therapies are combined with necessary
anticoagulation in patients with PAH during pregnancy. More intention should play to the complications of anticoagulant in pregnancy
with PAH during treprostinil therapy.

Abbreviations: ICU = intensive care unit, ITP = immunologic thrombocytopenia, PAH = pulmonary arterial hypertension, PAP =

pulmonary arterial pressure, PDE-5 = phosphodiesterase type 5, PPD = postpartum day.
Keywords: anticoagulation, pregnancy, pulmonary arterial hypertension, treprostinil

1. Introduction

Pulmonary arterial hypertension (PAH) is a rare and devastating
disease characterized by progressive increases in pulmonary
arterial pressure and pulmonary vascular resistance that
eventually lead to right ventricular failure and death.!'! Many
patients with PAH are of childbearing age; however, pregnancy
in the setting of PAH is contraindicated because of the high
maternal-fetal morbidity, even with novel medical therapies that
have improved outcomes.”! Efficacy data indicated that
treprostinil, a prostacyclin analog, significantly improves the
exercise capacity of patients with PAH and may provide survival
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benefits.!>* The primary mechanism of action of treprostinil is
reduction of pulmonary artery pressure (PAP) through direct
vasodilation of the pulmonary and systemic arterial vascular
beds, thereby improving systemic oxygen transport and increas-
ing cardiac output with minimal alterations of the heart rate.!>°!

Despite the beneficial effects of this drug, complexities arise
when prostacyclin therapies are combined with necessary
anticoagulation therapy, and we describe the case of a patient
with PAH during pregnancy that illustrates these complications.

2. Case report
2.1. Patient information and clinical findings

A 27-year-old woman (gravida 1, para 0; 32 weeks gestation) was
diagnosed as having ventricular septal defect 12 years before
presentation. Because of exertional dyspnea, she was admitted to
the local hospital to undergo echocardiography in 2014.

Echocardiography findings indicated that she had moderate
PAH; her PAP was 75 mm Hg. At that time, she was managed
with bosentan (62.25mg twice daily), and her symptoms
improved. She discontinued this medication at her own because
of preparation for pregnancy in 2016. Because of her diagnosis
and New York Heart Association class III functional status in
March 2017, she was admitted to the hospital at 32 weeks
gestation. The examination showed that her left heart was
enlarged (left ventricle diameter: 52 mm).
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2.2. Diagnostic assessment and therapeutic interventions

Right heart catheterization was performed on the next day, and
we confirmed the diagnosis of severe World Health Organization
group I PAH. Intravenous treprostinil was initiated at a dose of
2.5ng/kg/min. She responded quickly to treprostinil. When the
target dose of 10.83 ng/kg/min was achieved over the following
4 days, her PAP decreased from 94/52 (70) mm Hg to 70/30 (46)
mm Hg. Sildenafil (25 mg thrice daily) and potassium chloride
sustained-release tablets (2g, stat order) were administered.
On hospital day 4, she had symptoms such as nausea and
nonprojectile vomiting. Her platelet count decreased from
181,000/wL on admission to 151,000/uL. Her nausea was
relieved with a vitamin Bg infusion. After ruling out the typical
causes of nausea during pregnancy, we determined it was a side
effect of treprostinil. To minimize the risk of vomiting-related
complications, the dosage of treprostinil was decreased to
8 ng/kg/min.

Considering that the hypercoagulable state of pregnancy
increases the risk of pulmonary thrombus formation, the patient
required additional anticoagulation therapy. Prophylactic hepa-
rin was chosen given the potential need for rapid delivery.
Dalteparin (5000 U every 24hours) was started on day 3.
However, she vomited 50-mL of coffee ground-like material on
day 6, which led to a decrease in the platelet count to 117,000/p.L.
Because she developed gastrointestinal bleeding, supportive
treatments including supplemental oxygen, antiemetic drugs,
withdrawal of dalteparin, and downregulation of treprostinil
were provided. A near-term delivery via cesarean section was
planned, along with bilateral tubal ligation after continuous fetal
monitoring and a rescue dose of dexamethasone for lung
maturity of the fetus.

A low dose of treprostinil was continued throughout the
intrapartum period. The cesarean delivery was uncomplicated,
and the estimated intraoperative blood loss was 400mL.
Postoperatively, the patient was monitored in the intensive care
unit (ICU), and the infusion of treprostinil was changed to a
subcutaneous injection. To avoid recurrent gastrointestinal
bleeding, anticoagulation therapy was still discontinued
12 hours after epidural removal. The platelet count increased
to 196,000/ on postpartum day (PPD) 3.

2.3. Follow-up and outcome

The patient was transferred to the cardiac ICU until she was
discharge home on PPD 7. She was instructed to take sildenafil
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Figure 1. Timeline of the platelet counts and hemoglobin levels according to
the medications administered. PLT = platelet; Hb =hemoglobin.
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Figure 2. Treatment time of treprostinil intravenously (IV) or subcutaneously
(SQ) and dalteparin during the hospital stay.

(0.025g thrice day). A timeline of her hemoglobin levels
according to the medications administered is shown in Figure 1.
Treatment time of treprostinil and dalteparin during her hospital
stay were shown in Figure 2. The prothrombin time and
international normalized ratio were normal over the duration of
treatment. At 3 weeks postpartum, the treprostinil was weaned to
off and she continued bosentan 125 mg twice daily. The patient is
doing well to date, maintained on bosentan and sildenafil, 1 year
postpartum.

2.4. Ethical statement

This study was approved by the Ethics Committee of The People’s
Hospital of Zhuhai City, and written informed consent was
obtained from the patient.

3. Discussion

Significant advances in the treatment of PAH have been achieved
over the past decades. Its management strategy consists of
endothelin receptor antagonists, phosphodiesterase-5 (PDE-5)
inhibitors, and prostacyclin analogs. Given the astoundingly
high mortality rate of patients with PAH, pregnancy is not
recommended in these patients. If patients do become pregnant
and decline fetal termination, they are treated with PDE-5
inhibitors, prostanoids, diuretics, and supplemental oxygen as
needed.”! Other treatments such as endothelin and nitric oxide
are contraindicated because they cause fetal malformations.
Clinical practice guidelines recommend oral PDE inhibitor
therapy for mild to moderate PAH.!”-*! The mainstay of treatment
for severe PAH is prostanoids. Prostanoids include epoprostenol,
treprostinil, and beraprost. However, epoprostenol was with-
drawn from the Chinese market in late 2016 because of external
factors, that is, its use was not approved by health insurance.
Treprostinil, a stable prostacyclin analog, can dilate pulmo-
nary vessels through the depolarized membrane potential of
promoting cyclic adenosine monophosphate, release and enable
the Ca,,-activated K channel by binding with the prostacyclin
receptor in pulmonary vascular endothelial cells because of the
effect of antiplatelets, dilate blood vessels, and inhibit vascular
smooth muscle cell proliferation. Treprostinil shares pharmaco-
logic actions similar to epoprostenol. In contrast to epoprostenol,
treprostinil is chemically stable at room temperature, has a
neutral pH, and has a longer half-life (approximately 4 hours),
thereby permitting continuous subcutaneous infusion rather
than continuous intravenous infusion and avoiding the risks of
severe infection and thrombosis. Treprostinil is classified as a
category B drug during pregnancy.”! Data regarding the safety of
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treprostinil therapy during pregnancy are sparse. Reproductive
studies involving treprostinil and pregnant rat and rabbit
models!*?! have been performed, and they revealed no evidence
of fetal harm in the rat model; however, fetal skeletal variations
and a reduction in maternal body weight were associated with
continuous subcutaneous infusion in the rabbit model during
organogenesis. Nevertheless, several recent trials demonstrated
that the use of treprostinil therapy is effective for treating
PAFLB411]

Cesarean delivery is not a preferred delivery method because of
the increased risk of mortality that is likely related to the
increased incidence of thromboembolism or dynamic shifts in
postsurgical fluid.!'?! Fortunately, the patient underwent elective
cesarean delivery successfully with slowly titrated epidural
anesthesia.['3! Subcutaneous treprostinil administered after
delivery resulted in a significant decrease in systolic PAPs, and
her postoperative period was uneventful. The dosing regimens of
intravenous and subcutaneous treprostinil were similar to those
used for standard pulmonary hypertension treatment.!'*15!

In our case, the episodes of vomiting and slightly decreased
platelet count occurred with intravenous treprostinil therapy
before parturition. In Zamanian et al study,'®! the discontinua-
tion rate of 22% in the oral treprostinil group was presumably
due to a higher incidence of side effects, such as headache, nausea,
flushing, and jaw pain. Further, associated reports about
thrombocytopenia with treprostinil therapy are rare. Louis
et al reported that one patient had a low normal platelet count, a
condition in which the platelet levels decreased after continuous
intravenous treprostinil administration for approximately
7 months."”" Wang and Chen also reported a case of
treprostinil-induced thrombocytopenia, for which the platelet
counts were directly related to the rate of intravenous treprostinil
administration.'®! We have not yet seen studies about the
pathogenesis of thrombocytopenia caused by treprostinil treat-
ment. The pathogenesis of drug-induced thrombocytopenia
mainly includes immunologic thrombocytopenia (ITP), nonim-
mune thrombocytopenia, and bone-marrow suppression throm-
bocytopenia. The ITP is not usually dose related™” and
associated with a platelet count <30x10%/L; however, nonim-
mune thrombocytopenia always shows a dose-dependent
relationship with drugs. In the FREEDOM-C study, most
adverse events were dose related and occurred with the first
dose and the subsequently increased doses of treprostinil.?%! In
our case, the platelet counts were related to the dosage of
treprostinil during the first § days, and the additionally
anticoagulation therapy decreased the platelet count to a low
value. Treprostinil naturally occurs in the human body; therefore,
low platelet counts may be nonimmunogenic, thereby directly
eliminating the effects of platelets. Although platelet counts
increased steadily and gradually after the transition from
intravenous to subcutaneous treprostinil in our patient, it is
unclear whether the rapid infusion or the administration route, or
both have an effect on platelets.

Our patient was at an increased risk for bleeding because of the
additional anticoagulation therapy administered for the hyper-
coagulable state of pregnancy. Unfortunately, gastrointestinal
bleeding developed from the treprostinil infusion with the
concomitant administration of dalteparin, and our patient
required a transfusion of 2 U of packed red blood cells. The
following features of our case of gastrointestinal bleeding were
peculiar and deserve further discussion: the platelet count
decreased progressively but at low values and concomitantly
with nausea; prophylactically dosed anticoagulation therapy was
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administered antepartum; and bleeding resolved after down-
regulation of treprostinil and the discontinuation of dalteparin.

Treprostinil may have a dual role of inhibiting platelet
aggregation and dilating the blood vessels, thus eventually
contributing to diffuse intragastric mucosal hemorrhage from
small blood vessels. Mindus et al®!! reported the occurrence of
severe intra-abdominal bleeding during treprostinil infusion in a
patient with systemic sclerosis-associated PAH who was likely
previously described in the literature for gastrointestinal
bleeding.”*?! In the meantime, the complications of anticoagu-
lation therapy with PAH cannot be ignored. Herrero et al!
reported 3 patients with severe PAH during pregnancy and
mentioned the range of different complications (e.g., thrombo-
cytopenia, wound hematoma, and postpartum hemorrhage) that
arose from anticoagulation therapy in the setting of epoproste-
nol. In Simonneau et al trial,’**! 2 patients in the treprostinil
treatment group presented with episodes of gastrointestinal
hemorrhage, which were attributed to the concomitant adminis-
tration of anticoagulant therapy, as indicated in PAH. Herrero
et al®* reported frequent hemorrhagic complications in patients
with idiopathic PAH treated with anticoagulation therapy and
epoprostenol, suggesting that this combination of treatment may
increase the risk of bleeding. A single case of fatal bleeding in a
pediatric patient receiving epoprostenol and an increased risk of
alveolar hemorrhage were reported when patients received
epoprostenol and warfarin together.**! Therefore, extreme
caution and close monitoring must be provided to patients
receiving concomitant platelet function inhibitors and anti-
coagulants. Nonetheless, long-term anticoagulation therapy with
warfarin was not associated with a higher incidence of major
bleeding complications in patients with PAH or idiopathic PAH
treated with subcutaneous treprostinil.>>! The use of anti-
coagulation therapy as part of the treatment regimen for PAH
remains a topic of debate.!***”! Of course, in women with PAH
where the indication for anticoagulation therapy outside
pregnancy is established, anticoagulation therapy should
also be maintained during pregnancy. No robust randomized
trial of PAH has weighed the risks and benefits of including
anticoagulation therapy in treatment regimens, thereby
leaving clinicians to surmise the value for patients on an
individual basis.

4. Conclusion

More studies should be performed to clarify the risks and
potential benefits of anticoagulation therapy for patients with
PAH, especially during pregnancy. Knowing how to balance the
necessary anticoagulation therapy and prostacyclin therapies in
patients with PAH is especially important. It is necessary to
develop a management protocol for prescribing anticoagulants
on a case-by-case basis during pregnancy in women with PAH.
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