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Abstract
Background: This is a case report of a patient diagnosed with Eisenmenger syndrome in adult life.
Case presentation: The patient had a large secundum atrial septal defect diagnosed incidentally in her twenties,
with established pulmonary vascular disease and thus the defect was not closed. Over several years the patient
showed signs of progressive disease with premature right ventricular dysfunction, preceding any significant
symptomatic decline. Her medical therapy was escalated with the addition of intravenous epoprostenol, resulting in
both objective and symptomatic improvement.
Conclusions: Early medical intervention and treatment can positively impact on the outcome of patients with
pulmonary arterial hypertension associated with congenital heart disease.
Keywords: Congenital heart disease, Pulmonary arterial hypertension, Eisenmenger syndrome, Triple therapy,
Epoprostenol

Background
Eisenmenger syndrome (ES) is the most severe form of
pulmonary arterial hypertension (PAH) related to congenital heart disease (CHD). Systemic-to-pulmonary (leftto-right) shunting via a large pre or post-tricuspid defect
can result in excess pressure and volume loading of the
pulmonary vasculature and development of pulmonary
vascular disease (PVD). Pulmonary arterial pressure can
subsequently rise to near systemic levels resulting in shunt
reversal (right-to-left) with chronic cyanosis and ES.
ES is a multisystem disorder associated with significant
morbidity and mortality. Targeted pulmonary vasodilator
therapy has been shown to be beneficial in various forms
of PAH, in terms of functional status, disease progression
and prognosis. Data supporting the use of PAH therapies
in the ES cohort are limited. ES patients should be managed in centres that are experienced in both PAH and
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CHD as morbidity and mortality are the result of the
PAH, chronic cyanosis and the congenital heart defect [1].
We report the case of a patient with ES, in whom
PAH therapy was gradually escalated with the aim of
optimising not only functional status but also other
markers of adverse outcome.

Case presentation
This 25-year-old female presented to a local hospital in
her country of origin with breathlessness. An echocardiogram at the time confirmed a large secundum atrial septal
defect (ASD) of maximum diameter 4.2 cm with bidirectional shunting. At the age of 28 years she was referred to
a tertiary centre where she underwent right heart catheterisation, confirming severe PAH. As a result, ASD closure was contraindicated. She was commenced on a
phosphodiesterase type 5 inhibitor, sildenafil, at a dose of
25 mg three times a day. She remained stable and moved
to the United Kingdom at the age of 30 years.
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Investigations

On presentation to our service, her resting oxygen
saturation was 87% on air, with no differential cyanosis
(similar oxygen saturations in the fingers and toes). She
had a right ventricular lift with a normal first heart
sound, and a mildly split-second heart sound with a loud
pulmonary component. There was a grade 1/6 pansystolic murmur at the left lower sternal border and no
diastolic murmurs.
During the 6-min walk test she managed a distance
(6MWD) of 385 m. Peripheral oxygen saturation fell
from 94 to 77% and the Borg dyspnoea score rose from
0 to 3. At this time, she had a haemoglobin of 14.9 g/dL,
platelets of 111 × 109/L and a b-type natriuretic peptide
(BNP) level of 330 ng/L (normal < 20 ng/L). She was iron
deficient with transferrin saturation of 15% (normal 20–
45%). Autoimmune, serology and virology screening
were all negative. A chest radiograph showed mild thoracic scoliosis, markedly enlarged central pulmonary
arteries with evidence of mural calcification, and mild
cardiomegaly (Fig. 1).
The transthoracic echocardiogram confirmed a large
secundum ASD (diameter 4.2 cm) with bidirectional
shunting at rest (Fig. 2). The left ventricle was small with
a normal systolic function. The right ventricle (RV) was
severely dilated with preserved longitudinal systolic
function (tricuspid annular plane systolic excursion,
TAPSE 2 cm), but impaired radial function. RV systolic
pressure was estimated at 94 mmHg. A computed

Fig. 2 Transthoracic echocardiogram demonstrating a 4-chamber
view of the heart. The right atrium and ventricle are dilated, with a
small underfilled left side. A large secundum type atrial septal defect
is seen (arrow)

tomography pulmonary angiogram showed severely dilated central pulmonary arteries with extensive mural
thrombus in both distal main pulmonary arteries (Fig. 3).
At right heart catheterisation, mean pulmonary artery
pressure was 69 mmHg, indexed pulmonary vascular resistance was 28 WU·m2 and the ratio of pulmonary to
systemic blood flow (Qp/Qs) was 0.8. There was no reversibility with nitric oxide.
Management and follow-up

Based on the investigations, and in the presence of severe PVD in the presence of unrepaired CHD and shunt
reversal, the diagnosis of ES was made. Her medical

Fig. 1 Chest radiograph showing large pulmonary arteries
and cardiomegaly

Fig. 3 Computed tomography of the pulmonary arteries illustrating
severely dilated pulmonary arteries and in-situ thrombosis (arrows)
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treatment was escalated from monotherapy (sildenafil)
to combination therapy, with the addition of bosentan
(an endothelin receptor antagonist, ERA). She was also
commenced on warfarin in view of the in situ pulmonary artery thrombosis. Following counselling about the
significant risks of pregnancy and importance of
adequate contraception, a progesterone implant was
placed.
She remained clinically stable at regular follow-up
visits with WHO functional class II breathlessness. However, a transthoracic echocardiogram at 5 years from the
initial presentation showed worsening RV and right
atrial dilatation and a reduction in RV function (TAPSE
1.1 cm) despite maximum oral combination therapy. The
BNP remained deranged at 310 ng/L and her 6MWD
(385 m) was below target, and lower than expected for a
young female with no co-morbidities. After discussion
within the multidisciplinary team, we proceeded with
escalation to triple therapy and she was commenced on
intravenous epoprostenol. This triggered a referral for
transplant assessment.
After slow up-titration of epoprostenol to a dose of 24
ng/kg/min, improvements were seen in RV function
(TAPSE 2.1 cm from 1.1 cm), but with no reduction in
RV size. 6MWD increased from 385 to 450 m. Despite
previously reporting few symptoms (graded as WHO
functional class II), she now described a significant
symptomatic improvement with epoprostenol, suggesting that she was previously underestimating her level of
limitation. The BNP level fell from 310 ng/L to 100 ng/L
(Fig. 4). Her clinical improvement was sustained at her
most recent review 18 months from initiation of epoprostenol, without major complications or a decline in
RV function.

Discussion
Patients with ES form a heterogenous group. The
anatomical position of the shunt can influence outcome.
Patients with pre-tricuspid defects, as in this case with
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an ASD, have been shown to have a worse outcome than
those with post-tricuspid shunts [2, 3]. Indeed, they differ in terms of right ventricular pathophysiology and
adaptation. The RV is typically dilated and is more often
impaired than in patients with post-tricuspid shunts.
Moreover, the right atrium is typically significantly
dilated and moderate or severe tricuspid regurgitation is
common. This “Eisenmenger ASD” phenotype, which
resembles idiopathic PAH, tends to be managed more
aggressively by clinicians [2, 4].
Although better than in other forms of PAH, mortality
remains high in ES. Registry and retrospective data have
shown that, as well as improving exercise capacity and
haemodynamic parameters, PAH therapies are likely to
improve survival in this cohort [5–10]. Nevertheless,
evidence based and consensus driven treatment algorithms for patients with ES are lacking. Monitoring and
prognostication tools have been proposed and may contribute to the development of more robust treatment
guidelines for this group [5, 11].
In the case presented, a patient with ES was initiated
on triple combination therapy based on objective
markers of a suboptimal response to therapy. Patients
with CHD are known to underestimate their level of
limitation due to chronic adaptation and objective
measures of exercise intolerance, such as 6MWD, are
recommended at each routine follow-up [12]. To date,
there is no robust evidence supporting the use of combination PAH therapy in ES. In other forms of PAH, initial or early sequential double and triple PAH therapies
are supported by evidence and expert opinion [13]. ES is
a progressive life-threatening condition and aggressive
treatment with PAH therapies should be considered, including combination therapy.
The literature on the use of intravenous prostanoids in
ES is limited [14–18]. Moreover, concerns related to the
risk of systemic infection and endocarditis related to the
indwelling central catheter, potential embolic phenomena and reduced tolerability due to shunting of
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Fig. 4 6-min walk distance (6MWD) and b-type natriuretic peptide (BNP) over time. Note the improvement in both after initiation of triple
pulmonary arterial hypertension therapy (Triple Tx), m, meters
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medication to the systemic circulation have discouraged
physicians from using intravenous therapies in CHD
patients with PAH. In our patient, intravenous therapy
was well tolerated, with no significant complications.
Moreover, there was a significant subjective and
objective improvement in functional and prognostic
parameters.

Conclusions
We submit that all ES patients should be monitored
closely for evidence of disease progression, remembering
that functional class and subjective description of symptoms are likely to underestimate the true level of limitation. Early double and triple combination therapy in this
patient group are not supported by evidence but can
prove to be beneficial in select patients with clear
evidence of suboptimal response to treatment or disease
progression. Care, expertise, patient engagement and
education are required for the successful management of
this complex group of patients.
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