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Scientific  letter

Pregnancy and Pulmonary Arterial
Hypertension: A Case Report

Embarazo e hipertensión arterial pulmonar: presentación de un
caso

Dear Editor:

Physiological changes during pregnancy and peri-partum period
can lead to hemodynamic stress with right ventricular (RV) fail-
ure, bleeding and thrombotic complications. Although maternal
survival has improved with advances in PAH therapy and multi-
disciplinary approach, pregnancy is still not recommended.1–4

The authors present a case of successfully managed PAH preg-
nancy in a 28-year-old woman from Guinea Bissau, gravida 1
para 0. In 2014, she was  admitted for acute pulmonary throm-
boembolism. Investigation established the diagnosis of Systemic
Lupus Erythematosus (SLE)/Sjögren Syndrome and Antiphospho-
lipid Syndrome (APS). After pulmonary emboli resolved, Right
Heart Catheterization (RHC) with mean Pulmonary Artery Pressure
(mPAP) 66 mmHg, Pulmonary Vascular Resistance (PVR) 25 Wu  and
Cardiac Index (CI) 2.2 L/min/m2 diagnosed her as PAH Group 1.4.1.
Sildenafil 25 mg  tid, prednisolone 7.5 mg  id, hydroxycloroquine 250
id, azathioprine 100 mg  id and warfarin were initiated.

In 2017, she was referred to our Pulmonary Hypertension
Reference Center. She was in functional class II and in the six-
minute walk test (6MWT) walked 240 m with severe dessaturation
(minimum SpO2 59%). Further evaluation was negative. The RHC
showed mPAP = 42 mmHg, Right Atrial Pressure (RAP) = 2 mmHg,
SvO2 = 68%, PVR = 7.7 Wu,  CI = 2.5 L/min/m2. Ambrisentan 10 mg  id
and diuretics were added, with improvement.

Pregnancy diagnosis was made at 6 weeks gestation and she
refused medical interruption. Close monitoring at the PH clinic and
a team of rheumatologists, obstetricians, immuno-hemotherapists
and anaesthesiologists worked together to provide the optimal
care.

Ambrisentan and warfarin were withheld; sildenafil and
furosemide were maintained. Anticoagulation with enoxaparin
60 mg  bid and folic acid supplementation were started.

At 16 weeks gestation she was admitted to the Intensive
Care Unit (ICU) to initiate intravenous epoprostenol with inva-
sive monitoring. Dosage up-titration was done during 10 days to
reach 12.5 ng/kg/min. She remained clinically stable in functional
class I. Fetal wellbeing was documented twice during in-hospital
epoprostenol titration.

Maternal echocardiography was performed at 25 weeks gesta-
tion with no signs of RV failure.
A scheduled hospitalization for surveillance at 35 weeks and
cesarean delivery at 36 weeks was decided.
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At 36 weeks gestation spontaneous rupture of membranes
ccurred. An urgent C-section was performed under general anes-
hesia because of lack of security time interval for neuroaxis block
ince the last enoxaparin administration. No major bleeding or
ther complications were registered. A female newborn baby was
elivered, 2380 g and Apgar score 9/10/10.

After C-section she was transferred to ICU where she remained
table on epoprostenol 12.5 ng/kg/min, sildenafil 25 mg  8/8 h,
urosemide, enoxaparin and imunosuppressors; 24 h after delivery
he was  transferred to Intermediate Care. To allow the possibility of
reastfeeding, maternal milk was collected. Hospital discharge was
n the 4th postoperative day. Follow-up was maintained weekly at
he PH clinic.

She remained in functional class I. There was no dilation of
he right chambers or signs of RV failure on echocardiogram
erformed three months after delivery. At that point, breastfeed-

ng was  stopped, macitentan reinitiated at the dose of 10 mg
d and RHC was performed: PmAP = 41 mmHg, RAP = 8 mmHg,
VR = 5.19 Wu,  CI = 2.64 L/min/m2. The cardiopulmonary exercise
est showed peak VO2 15.7 mL/kg/min (35–65% predicted) and
E/VCO2 36–44.9 grades. Considering the low risk prognosis,
poprostenol was  tapered at the rate of 1 ng/kg/min per week.

She is currently on sildenafil and ambrisentan, in functional
lass I, RHC mPAP = 32 mmHg, RAP = 2 mmHg, PVR = 5.27 Wu,
I = 2.64L/min/m2: REVEAL score = 1. Her daughter is healthy and
rowing normally.

To supply the growing demands of fetus and mother there is
n increase in blood volume, left ventricular mass and CO dur-
ng pregnancy.2 Systemic vascular resistance and blood pressure
ecrease due to the increasing levels of estrogen and progesterone.1

ed cell mass also increases but only about 25%, which may  lead
o physiological anemia.2 Changes in coagulation lead to hyperco-
gulability and a higher risk of thromboembolic events.5,6 These
hanges affect the RV increasing O2 consumption and might result
n RV failure PAH patients.2

The peri-partum period is the most difficult to manage, because
uring labor there is volume overload with 500 mL  of blood
iverted to maternal circulation in each contraction.6,7 On the other
and, during delivery there is significant blood loss contributing
o hypotension.7 This duality of hypotension and volume overload
ccurring acutely in a patient with PAH might induce RV failure.

In our patient, we  also had to consider the risks of SLE per se
ith a higher risk of fetal loss, pre-term birth, intra-uterine growth

estriction and neonatal lupus syndrome. Concerning the mother
here is a risk of disease flare and pre-eclampsia.8

A systematic review comparing overall maternal mortality in
atients with PAH in the period of 1997–2007 with previously

ublished data showed a reduction from 38% to 25%, still a very
igh mortality rate.4,9 There are no guidelines regarding the man-
gement of pregnant women  with PAH and published data refers
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mostly to case series. Close follow up by a multidisciplinary team
including clinical and echocardiographic monitoring were put in
place, according to literature recommendations.7

Despite good control with sildenafil and ambrisentan before
pregnancy, our patient presented worrisome risk factors, such
as high mPAP and PVR and primiparity.4,10 Considering that
ambrisentan had to be interrupted due to potential teratogenic
effect, epoprostenol was started after the first trimester, as in other
successful cases.11,12

Timing and mode of delivery is another matter of debate in
PAH. Some authors recommend delivery around 34 weeks ges-
tation because towards the term of pregnancy the physiological
changes reach a peak with increased difficulty of cardiovascular
system to cope. Delivery between 34 and 37 weeks gestation can
be accomplished in stable patients with mild PAH without deteri-
oration during pregnancy.13,14

Recents series4 report preference for C-section over vaginal
delivery as the latter is associated with increase in CO of 34% at
full cervical dilation, increase in venous return during prolonged
labor and deleterious hemodynamic effects associated with push-
ing which may  induce acidosis, hypercapnia or hypoxia.1,13,15

As in the first month after delivery is when maternal mortality
is higher,5,9,15 weekly follow-up visits and specific therapy with
epoprostenol and sildenafil were maintained until reevaluation.

Management of pregnancy in PAH patients is a challenge due to
the risks for the mother and fetus. The recommendation is against
it and no guidelines exist in how to manage those who  refuse ther-
apeutic abortion. The strategy in our case was to guarantee PAH
control with the introduction of epoprostenol and ensure the sup-
port of a well-articulated multidisciplinary team.

With the improvement of PAH therapy and more patients
achieving low risk prognosis, more women will probably want to
assume the risk of childbearing.
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