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Case Report

Postpartum Pulmonary Arterial Hypertension:
Two Cases Covering a Wide Spectrum of
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We present two clinical cases of pulmonary arterial hypertension (PAH) diagnosed after pregnancy. Both pa-
tients experienced exertional breathlessness during the third month after their uncomplicated delivery, and
idiopathic PAH was diagnosed after an integrated assessment. Our first patient, a 30-year-old woman, was
vasoreactive, treated with optimally tolerated doses of calcium channel blockers with adequate response,
and she has remained in a stable and satisfactory condition for the last seven years. The second patient, a
34-year-old woman, was non-vasoreactive and had an inadequate response to combination therapy, includ-
ing prostanoids. Balloon atrial septostomy was performed as a bridge to lung transplantation, however she

expired five months after her delivery.

estation represents a major bur-

den upon the cardiovascular sys-

tem, but the necessary adjust-
ments are usually well tolerated in healthy
women. Hormonal activation and circu-
lating vasoactive substances lead to de-
creased systemic vascular resistance, one
of the earliest haemodynamic changes in
pregnant women. Both blood volume and
cardiac output (CO) rise by 30-50%, co-
agulation factors also rise, and fibrinolytic
activities decrease.! The CO also increas-
es during labour and delivery. The heart
rate, the systemic vascular resistance, car-
diac output, and cardiac dimensions start
to improve within hours postpartum, but
these alterations do not return to normal
until months after the delivery.!

Several well-described heart condi-
tions may develop in pregnancy or in par-
turition, including hypertension and pre-
eclampsia, peripartum cardiomyopathy,
pulmonary embolism, myocardial infarc-
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tion (usually due to coronary dissection),
as well as aortic dissection and tachyar-
rhythmias.>> Pulmonary arterial hyperten-
sion (PAH), although a severe progressive
disease, has not been yet well described in
the postpartum period.

The exacerbation of underlying pulmo-
nary hypertension in pregnancy is known
to be associated with prohibitive maternal
mortality, caused by the physiologic chang-
es occurring during pregnancy and the pu-
erperium,’ thus in PAH patients pregnancy
is contraindicated.

Case presentation

Our patients were referred to our hospi-
tal complaining of progressive exertional
breathlessness, firstly occurring during the
third month after their full-term pregnan-
cy. For both patients, the pregnancy was
their second one, and their children were
healthy. The evaluation process excluded
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thromboembolic pulmonary hypertension (normal
ventilation-perfusion lung scan), pulmonary veno-oc-
clusive disease or pulmonary capillary haemangioma-
tosis (negative high-resolution CT scanning and clini-
cal examination), and left-heart disease (systolic or
diastolic dysfunction and valvular disease). Underly-
ing lung disease was also excluded after a prompt pul-
monary assessment. Normal abdominal ultrasound,
blood serology and immunology tests excluded associ-
ated conditions, risk factors for PAH or haematologi-
cal, systemic and metabolic disorders. The diagnosis
of idiopathic or heritable PAH was established for
both patients after right heart catheterisation (RHC).

Case 1

Our first patient was initially in functional status class
IT according to the WHO (World Health Organisa-
tion) classification. Her RHC revealed the following
parameters: mean pulmonary arterial pressure (PAP
mean) at 30 mmHg, right atrial pressure (RAP) at
8 mmHg, pulmonary capillary wedge pressure (PC-
WP) 7 mmHg, with an estimated cardiac index (CI,
Fick method) at 4.07 L/min/m?, and pulmonary vas-
cular resistance (PVR) at 5 Wood units (WU). A va-
soreactivity test was performed with inhaled nitric ox-
ide at 10 ppm for 5 minutes, causing a reduction of
PAP mean to 19 mmHg and PVR to 3 WU, with un-
changed arterial blood pressure (BP) and cardiac in-
dex. The six-minute walk distance (6MWD) was 350
m and the N-terminal brain natriuretic peptide (NT-
proBNP) level was 190 pg/ml (upper normal level 125
pg/ml). The echocardiogram revealed a mildly dilated
right ventricle with a systolic pulmonary arterial pres-
sure (PASP) of 60 mmHg and mild tricuspid regur-
gitation with normal right ventricular (RV) function.
Her left ventricular (LV) function was also normal.

The patient was treated with nifedipine (120 mg
per day) and prompt anticoagulation therapy, with
an adequate clinical response from the second month
of treatment. Three years later, the patient voluntari-
ly stopped nifedipine, causing a rapid recurrence of
symptomatic pulmonary hypertension within 72 hours.
A new RHC revealed an increase in PAP mean, and
the deterioration was rapidly controlled by reintro-
duction of nifedipine.

Our patient remains asymptomatic in a stable
condition (clinical status WHO class I), on calcium
channel blockers, fulfilling the majority of findings
that predict a favourable prognosis. Her last 6 MWD
was 538 m and the echocardiogram revealed a PASP

of 52 mmHg with normal right ventricular function.
NT-proBNP levels were within normal limits.

A repeat RHC was recommended, but the pa-
tient refused because of her good quality of life, only
accepting a regular follow up every six months.

Case 2

The second patient had no history of cardiopulmo-
nary disease and her first pregnancy, five years be-
fore, was uncomplicated. Progressive breathlessness
and occasional chest pain at rest began during the
third month after her second delivery. First medical
contact was sought during the fourth month postpar-
tum, after four syncopal episodes. She was hospital-
ised and supported with dobutamine because of signs
of RV failure. After being treated with inhaled pros-
tanoids (iloprost), she was transferred to our cardi-
ology department for intravenous (iv) prostanoids.
She underwent RHC (Table 1), a Hickman catheter
was implanted and iv treprostinil was initiated. She
was discharged a month later, being in a stable condi-
tion after a long period without syncope or haemody-
namic instability, on treprostinil at 10 ng/kg/min. The
pre-discharge 6MWD was 207 m, and the NT-proB-
NP level had decreased to 2500 pg/ml (initially mea-
sured at 3800 pg/ml). Her follow-up visit had been
planned for a month later, and her treatment includ-
ed iv treprostinil, furosemide 40 mg and warfarin.
Unfortunately, 20 days after her discharge, while
on iv treprostinil at a dose of 18 ng/kg/min, she was
admitted to our intensive care unit with clinical evi-
dence of RV failure, and pre-syncopal episodes. An
echocardiogram revealed a D-shaped, small left ven-
tricle with end-diastolic diameter 23 mm. The PASP
was estimated at 95 mmHg, and the RV was dilat-

Table 1. Case 2. Haemodynamic parameters from right heart
catheterisation at the first and second hospitalisations, and after
balloon atrial septostomy (BAS).

First Second After BAS
RA (mmHg) 5 21 18
RV (mmHg) 75/5 92/20 84/18
PA (mmHg) 75/25/42 92/41/60 69/32/48
CI (L/min/m?) 2.5 1.38 1.97
PVR (WU) 15 20.4 12.1
PCWP (mmHg) 8 10 12

RA - right atrial pressure; RV - right ventricular pressure; PA —
pulmonary arterial pressure; CI — cardiac index; PVR — pulmonary vascular
resistance; PCWP — pulmonary capillary wedge pressure.
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ed with deteriorated function. The tricuspid annular
plane systolic excursion was 12 mm and the RV S-
wave velocity was measured at 7 cm/s by tissue Dop-
pler imaging. A small pericardial effusion was also
detected. Table 2 summarises the echocardiographic
parameters on her first admission, at discharge, and
during the second admission.

Among the laboratory tests, NT-proBNP was se-
verely elevated at 8500 from 2500 pg/ml, and the bio-
chemical values revealed abnormal liver and renal
function.

A second RHC was performed with a PAP mean
60 from 42 mmHg, and a severely lower CI at 1.38
L/min/m? (Table 1). Addition of sildenafil was at-
tempted and our patient was immediately referred for
transplantation assessment. She was promptly accept-
ed for lung transplantation abroad, and her transfer
had been planned for that same week.

While the patient was waiting for air transfer, a
balloon atrial septostomy (BAS) was performed with
the collaboration of the paediatric department in our
centre, because of repeated pre-syncopal episodes (4-
5 per day). In a standard cardiac catheter laboratory
under local anaesthetic, a guide wire was passed via
the patent foramen ovale into the left atrium and a di-
lation was performed using an 8 mm balloon cathe-
ter (Z-Med 1I-X, 8 mm x 4 cm) (Figure 1). After the
BAS, the PA mean pressure dropped to 48 mmHg and
the CI improved from 1.38 L/min/m? to 1.97 L/min/m?.
The arterial oxygen saturation decreased from 90% to
75%, and the partial oxygen pressure from 90 mmHg
to 48 mmHg, with no difference in the partial pressure
of carbon dioxide (CO,) (Table 1).

Inhaled prostanoids were started in combination
with iv prostanoids and sildenafil; however, refractory
hypoxaemia persisted and, unfortunately, three days
after the BAS, the patient developed respiratory ar-
rest and could not be resuscitated.

Table 2. Case 2. Echocardiographic parameters during the first
hospitalisation on admission and pre-discharge, and during the
second hospitalisation.

Admission Discharge  Second
PASP (mmHg) 100 75 95
RV-TDI (cm/s) 8 10 7
TAPSE (mm) 14 20 12
Pericardial fluid no no yes

PASP - pulmonary arterial systolic pressure; RV-TDI - S — wave velocity
for the right ventricle (tissue Doppler imaging); TAPSE — tricuspid annular
plane systolic excursion.
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Figure 1. 90° left oblique view during balloon atrial septostomy.
PG - pigtail catheter; BAS — 8 mm atrial septostomy balloon; ICC
— intracavitary ultrasound catheter.

Discussion

The complication risks and death in pregnant
women with cardiovascular disease are high. Preg-
nancy in women with PAH is associated with a high
maternal mortality, estimated at between 30% and
56%,5 as well as a high foetal risk.! According to a
systematic review’ of all published reports of preg-
nancies in women with PAH between 1997 and 2007,
specific PAH treatment leads to improved outcome.
Mortality in patients with idiopathic PAH decreased
from 30 to 17%.

PAH detected after pregnancy seems to be a ma-
jor complication with an unclear mechanism. Placen-
tal hypoxia induces the release of biologically active
factors that affect the production/activity of various
vascular mediators in the endothelium, smooth mus-
cle and extracellular matrix, leading to severe vaso-
constriction.® Vascular remodelling is also promoted
and further vasoconstriction in the uterine and sys-
temic circulation occur.

Our first case was a parturient with a favourable
outcome after treatment with calcium channel block-
ers, while the second involved rapidly progressive post-
partum pulmonary hypertension. As indicated,’ she
was treated with iv prostanoids and sildenafil, avoiding
bosentan because of the abnormal liver function tests.
Because our patient was in an unstable clinical condi-
tion, with repeated syncopal episodes, BAS was con-
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sidered as a bridge to transplantation. This procedure
increases preload, CO, and systemic oxygen transport,
and is indicated in cases of failure of maximal medical
therapy, persisting RV failure, and/or recurrent syn-
cope, as a bridge to transplantation and when no other
therapeutic options exist.’ Stepwise balloon dilatation
is the procedure of choice.!” We believe that the re-
fractory hypoxaemia developed in our patient was due
to balloon overdilation during atrial septostomy. Data
from an updated analysis'! of the worldwide literature
concerning atrial septostomy identify refractory hypox-
aemia as the most common cause of death. In 223 cas-
es, 82% with idiopathic PAH, the mortality rate was
1% at 24 h and 14.8% at 1 month. In patients who un-
derwent successful BAS, significant clinical improve-
ment and beneficial and long-lasting haemodynamic
effects at rest were obtained.

Our two case reports allow us to suggest the pos-
sibility of a better prognosis in patients with PAH de-
tected early in the clinical course. Our second patient
sought the first medical contact while in functional
status WHO class IV, with all indices identifying a
worse prognosis profile and the need for lung trans-
plantation as a last option. The vast majority of PAH
patients with an indication for transplantation receive
bilateral lungs, as reported by the International Soci-
ety for Heart and Lung Transplantation Registry.'?
The overall 5-year survival following transplantation
for PAH is estimated at 45-50%."

Our knowledge of pregnancy-induced PAH is
scanty, and it should be emphasised that the exact in-
teractions between many pathobiological mechanisms
in the initiation and progression of PAH are not well
understood. The consequent increase in PVR caus-
ing RV overload, hypertrophy, failure and death, has
sensitised the medical community to the early diagno-
sis of pulmonary hypertension and appropriate treat-
ment, contributing to the best outcome for the pa-
tient.
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