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Abstract
Pulmonary arterial hypertension (PAH) is characterized by
elevation of mean pulmonary artery pressure to values
conceivably approaching those seen in the systemic
vascular bed. This occurrence is associated with a poor
prognosis. PAH may result from a variety of causes, some
of which are related to pharmacotherapy.
Herein, we present a case of a 39-year-old female patient
with relapsing-remitting multiple sclerosis (MS), who was
receiving immunomodulatory therapy and subsequently
developed severe PAH. We presume a causal relationship
between the condition and the patient’s interferon beta
therapy, which had spanned 10 years. The interferon beta
therapy was stopped because its continued
administration could have led to more rapid progression
of severe pulmonary hypertension.
Due to the severity of pulmonary arterial hypertension,
PAH-specific pharmacotherapy was indicated, using
sildenafil. Since 1998, only several cases of pulmonary
arterial hypertension in patients treated with interferon
beta have been documented in the scientific literature. In
some of these instances, including in two case studies
involving patients with multiple sclerosis, it was
concluded that there was a possible association with this
therapy.
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Introduction
Pulmonary arterial hypertension (PAH) develops on the
basis of pulmonary arterial wall remodeling, mainly on the
basis of smooth muscle cell hypertrophy of the medial layer.
Subsequent course of the disease is characterized by an
increase in pulmonary vascular resistance, which leads to an
elevation of pressure in the pulmonary vascular bed [1].
Normally, mean pulmonary artery pressure (mmHg) is ≤20
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mmHg. PAH is characterized by elevation of mean pulmonary
artery pressure to values conceivably approaching those seen
in the systemic vascular bed. The prognosis of the disease is
poor, and most untreated individuals die within three years
due to right-sided heart failure [2].
The predominant clinical signs and symptoms include
progressive shortness of breath, considerable fatigability,
chest pain, edema of the lower limbs, and other signs and
symptoms of right-sided heart failure. Nonetheless, there are
no absolutely typical signs and symptoms of PAH. All clinical
features are nonspecific, which is, unfortunately, a frequent
cause of delayed detection of the disease [3]. Luckily, however,
the incidence of this disease is low-approximately 10 patients
per million people [4].
For a definitive diagnosis to be made, right-sided heart
catheterization with measurement of mean pulmonary artery
pressure is required. PAH is considered mild when the pressure
values range from 25-35 mmHg, moderate when they range
from 36-45 mmHg, and severe when they exceed 45 mmHg.
Echocardiography shows and quantifies right ventricular
hypertrophy, and spirometry is used to diagnose non-specific
functional disorder.
Treatment is decided based on the progression of
symptoms, as evaluated according to the New York Heart
Association (NYHA) classification system (NYHA class I-IV).
Specific treatment of PAH includes administration of calciumchannel blockers that act as vasodilators, endothelin receptor
antagonists, phosphodiesterase 5 (PDE5) inhibitors, and
soluble guanylate cyclase stimulants.
Despite
substantial
diagnostic
and
therapeutic
advancements, multiple sclerosis (MS) remains a serious,
incurable autoimmune disease that affects and incapacitates
mainly young people in the 20-40 age group. First-choice
immunomodulatory drugs include interferon beta-1a (Rebif 22
μg and 44 μg and Avonex), interferon beta-1b (Betaferon), and
glatiramer acetate (Copaxone)-so far, this has been the only
antigen-specific therapy of MS. These first-choice drugs
continue to be a fundamental pillar of treatment of patients
with clinically isolated syndrome and the relapsing-remitting
form of multiple sclerosis [1].
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Case Report
A 39-year-old patient with the relapsing-remitting form of
MS had been diagnosed with MS at the age of 29 based on the
clinical picture, a magnetic resonance imaging (MRI) scan, and
cerebrospinal fluid findings. She had never been significantly
ill. In 2005 (at the age of 29), she was placed on
immunomodulatory therapy using Rebif 22 μg, which was
administered subcutaneously three times per week. At the
same time, she was kept on a low-dose oral corticosteroid
(Medrol 8 mg every other day). At initiation of biological
therapy, the patient’s Expanded Disability Status Scale (EDSS)
score was 2.5.
Because of increased disease activity, the patient’s
treatment was changed to Rebif 44 μg in December 2012, at
which time her EDSS score was 3.0. Her neutralizing antibody
(NAb) titers were negative on repeated occasions.
Subjectively, she complained of considerable fatigue. Slight
paraparesis of the lower limbs, more so on the left side, was
the predominant objective finding. A follow-up MRI scan in
03/2012 did not confirm disease progression. MRI
supplemented by images of the thoracic part of the spine,
which was performed in 06/2013, showed global patchy gliotic
foci with traction on the spinal cord at the T7-T9 and T10-T11
levels. Thus, this MR image revealed the presence of older
plaques of demyelination in MS The patient subsequently
developed depressive episodes; therefore, she initiated
therapy with a selective serotonin reuptake inhibitor (SSRI)
and psychiatric follow-up.
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interferon beta administration had been 10 years. Since the
cessation of interferon beta treatment, the patient had
experienced, in January 2015, an exacerbation of her MS with
predominant paraparesis of the lower limbs. Prior to the
exacerbation, the patient had developed a rather severe bout
of respiratory infection with a temporary worsening of
dyspnea. She was treated with intravenous pulse Solu-Medrol
at a dose of 4 gm. After the treatment, the patient’s lower
limb mobility and gait subsequently improved. She has been
able to walk independently to a maximum distance of 300 m; a
longer distance has led to an increase of dyspnea and fatigue.
Currently, the patient’s clinical findings show remission of
the relapsing-remitting form of MS, with a predominant
residual paraparesis of the lower limbs and other multifocal
symptoms from the central nervous system. The patient’s last
follow-up MRI scan of the brain and the thoracic part of the
spine was performed in 04/2014, with no noticeable
progression. The patient’s current pharmacotherapy consists
of intravenous immunoglobulins once per month and
antidepressant therapy. She has been kept on long-term
anticoagulant treatment with warfarin, at a dose of 5 mg daily.
Since the bout of respiratory infection that was treated in
01/2015, the patient’s daily dose of sildenafil has been
increased to 60 mg.

Discussion
PAH usually affects younger women; frequently, the
condition develops without any known cause. In general, it
affects small arteries (plexiform lesions are typical), which is
most likely caused by primary endothelial damage seen in the
pulmonary vascular bed. The prognosis of patients with the
disease is poor; most untreated patients die within three years
due to right-sided heart failure. The main clinical signs and
symptoms of PAH include progressive dyspnea with peripheral
cyanosis, chest pains, and fatigability [4]. As for our patient,
progressive dyspnea and fatigability had been among her
principal initial signs and symptoms of PAH before a diagnosis
was made. In predisposed patients, a causal relationship
between the development of PAH and interferon is presumed,
and hypothetically, its continued administration can lead to a
swifter progression of pulmonary hypertension [5].

Since the end of 2013, the patient had been noticing an
increasing number of episodes of dyspnea, and she was
subsequently examined in an ambulatory internal medicine
clinic serving her catchment area. In 06/2014, there was a
significant increase of her transient dyspnea, and a lung
ventilation/perfusion (V/Q) scan established the diagnosis of
pulmonary embolism, with complete resolution confirmed by
a follow-up V/Q scan in 10/2014. In view of suspected chronic
thromboembolic pulmonary hypertension, the patient was
referred to the Second Internal Clinic of Cardiology and
Angiology at the First Faculty of Medicine of Charles University
and the General University Hospital in Prague, in order to
complete the diagnostic work-up of pulmonary hypertension.
The patient’s hospitalization occurred in October 2014.
Uncomplicated right-sided heart catheterization confirmed the
presence of severe fixed pre-capillary pulmonary hypertension
with low cardiac output. Subsequently, CT pulmonary
angiography was performed, which was not indicative of
chronic thromboembolic pulmonary hypertension (CTEPH).
The etiological conclusion was that this was pulmonary arterial
hypertension, and its development in association with
interferon-beta treatment could not be excluded. Therefore,
the recommendation was to discontinue its administration.

Right-sided heart catheterization produces a definitive
diagnosis, with measurement of mean pulmonary artery
pressure (25 mmHg and above) and pulmonary artery wedge
pressure (up to 15 mmHg), which was also the case with our
patient [2]. Before the performance of the right-sided heart
catheterization, heart disease, lung disease, and chronic
thromboembolic pulmonary hypertension (CTEPH) were all
considered to be possible causes of the patient’s pulmonary
hypertension; however, they were excluded in the process of
differential diagnosis.

Based on the NYHA functional class III, specific
pharmacotherapy was indicated, and already during her
hospitalization, the patient was started on sildenafil 20 mg, at
the dose of one-half (1/2) tablet three times daily. Interferon
beta treatment was discontinued. Overall duration of

Based on the findings from the right-sided heart
catheterization, which confirmed the presence of severe PAH,
the patient was immediately started on sildenafil at a dose of
30 mg daily, in line with the current professional literature
[1,5,6]. After three months of treatment, the dosage was
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increased to 60 mg daily, following a bout of respiratory
infection with accentuated dyspnea, which had been
accompanied by an exacerbation of the patient’s MS that had
been treated with Solu-Medrol using pulse dosing.
As for MS and PAH -the scientific literature has described
two cases of PAH development in patients with MS treated
with interferon beta 1a, administered subcutaneously three
times per week. A 59-year-old patient developed PAH after a
year-long treatment with interferon beta, which was
subsequently discontinued, and the patient was started on
sildenafil [5]. A very similar situation has been described in a
case report of a 23-year-old woman treated with interferon
beta, who developed PAH after one year of treatment as well;
her interferon treatment was discontinued, and she was
immediately placed on sildenafil. The patient’s further
prognosis was favorable [1,2].
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Unlike the two mentioned cases, our patient had been
treated with interferon beta 1a for a period of 10 years. She
was diagnosed with PAH in October 2014. Due to accentuated
dyspnea after a bout of respiratory infection in 01/2015, the
patient’s dose of sildenafil was increased to 60 mg, as already
mentioned above. Unfortunately, the prognosis is very
unfavorable.
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Pulmonary arterial hypertension develops without a known
cause; it manifests as progressive right-sided failure with
predominant dyspnea, and the prognosis of the disease is
poor. Secondary pulmonary hypertension develops as a result
of a variety of other diseases. In the case of our patient, rightsided heart catheterization confirmed the presence of severe
fixed pre-capillary pulmonary hypertension with low cardiac
output. Despite an initial suspicion of a chronic
thromboembolic cause, this diagnosis was not confirmed. Our
patient probably developed pulmonary arterial hypertension
in association with her long-term treatment of multiple
sclerosis with interferon beta. Even with efficacious treatment
of pulmonary arterial hypertension, the prognosis of the
patient’s disease is very unfavorable.
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