CLINICAL CASE

Bilateral retinal vein occlusion in a patient with
pulmonary arterial hypertension
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Abstract

Purpose: to report a case of bilateral central retinal
vein occlusion (CRVO) secondary to primary pul-
monary arterial hypertension (PAH).

Case report: We performed a complete clinical and
ophthalmological examination as well as fundosco-
py, optical coherence tomography and fluorescein
angiography. Pulmonary arterial hypertension was
confirmed by catheterization of the pulmonary
artery. Female patient had decreased visual acuity
in both eyes in combination with respiratory in-
sufficiency and peripheral cyanosis. The clinical
condition and the results from the catheterization
confirmed the diagnosis of bilateral CRVO second-
ary to PAH.

Conclusion: Bilateral CVRO can be one of the con-
sequences of PAH and the treatment of the disease
with vasodilators improves the prognosis and vi-
sual acuity.

Keyword: macitentan, ocular coherence tomogra-
phy, central retinal vein occlusion, macular edema,
primary pulmonary arterial hypertension.

Oclusion bilateral de vena retinal en
paciente con hipertension arterial
pulmonar

Resumen

Objetivo: Describir una oclusién de vena central
de la retina bilateral secundaria a hipertension ar-
terial pulmonar primaria.
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Reporte del caso: Se realizd un examen clinico
y oftalmologico completo a la paciente junto con
fondo de ojo, tomografia de coherencia dptica y
angiografia con fluoresceina. La cateterizacion de
la arteria pulmonar confirmé el diagnéstico de la
enfermedad de base. La paciente es una mujer de
27 afios que se presento a la guardia con disminu-
cion de la agudeza visual bilateral en combinacion
con disnea grado III y cianosis periférica. La cate-
terizacion, el examen clinico y oftalmoldgico con-
firmaron el diagndstico de oclusion de la vena cen-
tral de la retina bilateral secundaria a hipertension
arterial pulmonar primaria. El tratamiento instau-
rado para el edema macular fueron tres dosis de
ranibizumab para el ojo derecho y el tratamiento
para la enfermedad de base fue la utilizacion de
macitentan 10 mg via oral dia.

Conclusion: La oclusion bilateral de vena central
de la retina es una de las consecuencias oftalmolo-
gicas de esta enfermedad sistémica que el médico
oftalmélogo debe de tener en cuenta. Ademas el
tratamiento con macitentan intervendra en la rapi-
da recuperacion de las consecuencias oftalmologi-
cas al actuar sobre la patologia de base de manera
eficiente.

Palabras clave: macitentan, tomografia de cohe-
rencia optica, oclusion de vena central de la retina,
edema macular, hipertension arterial pulmonar
primaria.

Oclusao bilateral da veia retiniana em
um paciente com hipertensao arterial
pulmonar

Resumo

Objetivo: Descrever uma oclusio bilateral da veia
central retiniana secundadria a hipertensao arterial
pulmonar primaria.

Reporte do caso: Realizou-se um exame clinico e
oftalmoldgico completo na paciente, juntamente
com fundo de olho, tomografia de coeréncia 6ptica
e angiografia com fluoresceina. A cateterizagao da
artéria pulmonar confirmou o diagnéstico da do-
enca de base. A paciente ¢ uma mulher de 27 anos
que foi no servigo de urgéncias com diminui¢ao
da acuidade visual bilateral em combinagdo com
dispneia grau III e cianose periférica. Cateteris-

mo, exame clinico e oftalmoldgico confirmaram o
diagndstico de oclusao da veia central retiniana bi-
lateral secundaria a hipertensao arterial pulmonar
primdria. O tratamento estabelecido para o edema
macular foi de trés doses de ranibizumabe no olho
direito e o tratamento para a doenca de base foi o
uso de macitentano 10 mg por via oral ao dia.
Conclusdo: A oclusdo da veia central retiniana
bilateral é uma das consequéncias oftalmoldgicas
desta doenga sistémica que o oftalmologista deve
levar em consideracdo. Além disso, o tratamento
com macitentan ird intervir na rdpida recuperagao
das consequéncias oftalmoldgicas, agindo de for-
ma eficiente na patologia subjacente.

Palavras chave: macitentan, tomografia de coerén-
cia Optica, oclusao da veia central da retina, edema
macular, hipertensao arterial pulmonar primaria.

Introduction

Pulmonary arterial hypertension (PAH) is a
disease of the cardiopulmonary unit that affects
the pulmonary arterial and venous circulation
and the right ventricle of the heart. It produces
an idiopathic obliteration of the pulmonary arte-
rial capillaries which can cause an increase of the
pulmonary vascular resistance and right ventric-
ular afterload. These events promote right heart
failure (RHF). Its incidence ranges from 2.0 to
7.5 cases per million per year and it has a higher
female predilection. However, the major mor-
tality rate is paradoxically higher in men than
in women'~.

The mean age at diagnosis is 37 years old with
a median survival of 2.8 years if left untreated".
The diagnosis requires an assessment of pulmo-
nary arterial pressure with a right heart cathe-
terization'. Pulmonary hypertension is present
when the mean pulmonary arterial pressure is
greater than 25 mmHg at rest'. The main clini-
cal aspects of the disease are: dyspnea, reduced
exercise capacity, cyanosis, exertional syncope,
and premature death from right heart failure. The
treatment does not reduce the mortality; however,
it reduces the hospitalization rate and increases
the expectancy of life as well as the quality’.
Vasodilators such as prostaglandins, phospho-
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diesterase inhibitors, endothelin receptors antag-
onist and soluble guanylate cyclase stimulators
are used to control the symptoms'=.

The development of PAH is secondary to dys-
regulation of vascular tone'. Due to Poiseuille’s
law, changes in vessel radius translate into much
greater vascular resistance'. These changes are
mediated by vascular smooth muscle, which is
influenced by three vasoactive molecules released
by endothelial cells: nitric oxide (ON) and prosta-
cyclin, which induce vasodilation, and endothelin
which induce vasoconstriction. These mediators
are in balance in order to preserve an optimal pul-
monary vascular tone. The PAH is associated with
reduced levels of prostacyclin and an increase in
the vasoreactivity of ON and endothelin’s levels
in plasma'?. Agents that target the metabolism
of ON via phosphodiesterase type 5 inhibition to
increase cyclic guanosine monophosphate levels
are an important target in the treatment of PAH.
On the other hand, macitentan is a second gen-
eration endothelin receptor antagonist that acts
selectively as a pulmonary vasodilator without the
side effects noticed in the previous generation'.
These groups of drugs are the main pathways to
act in order to treat this affection’.

The RHE which represents the last stage of
the disease, produces an increase of vein pres-
sure and venous stagnation which produces all
the systemic complications of the PAH*. Rudolf
Virchow described the factors contributing to
thrombosis in the well-known Virchow’s triad,
in which: venous stagnation, hypercoagulability
and endothelial injury are the three broad cate-
gories that lead to thrombosis*.

These events, venous stagnation and the
increase of vein blood pressure, produce choroi-
dal and retinal venous congestion, which predis-
poses to retinal vein occlusion and other conse-
quences such as retinal serous detachments and
choroidal effusion. In addition to that, open angle
glaucoma has also been described associated with
serous detachments and vein occlusion in two
different articles®. These last clinical aspects have
been demonstrated in the published literature>!'.

Furthermore, one of the mechanisms in the
pathogenesis of CRVO is the increase of the levels
of the endothelin in the retinal environment. The
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increment is produced by stimulators like hypoxia
and vein endothelial growth factor (VEGF). Kida
et al. demonstrated the decrease of the levels of
endothelin in plasma with a resolution of the
macular edema and the improvement of visual
acuity after the injection of bevacizumab'.

Taking this into account, the purpose of this
work is to demonstrate bilateral CRVO as a con-
sequence of the PAH in a young female patient
and the treatment that was used to solve the com-
plications of it.

Case report

A 27 years old woman entered the emergency
room with bilateral several decreased vision
within two days of evolution. She also had short-
ness of breath and signs of central and peripheral
cyanosis. The patient denied any ocular and sys-
temic condition at the interrogatory.

At the beginning, the best-corrected visual
acuity was hand movement in the right eye and
20/400 in the left eye. The intraocular pressure,
the cornea and the anterior chamber were nor-
mal. In the fundoscopy observation, there was a
central vein occlusion with four quarters of intra-
retinal hemorrhage in the right eye. The fundus
photograph in the left eye shows dilated and tor-
tuous retinal veins in both superior and inferior
quadrants with more intraretinal and nerve fiber
layer hemorrhages in the superior pole, which
also has cotton wool spots (Figs. 1 and 2).

The patient was under hospitalization in the
coronary unit for 10 days. The diagnosis of PAH
with RHF was confirmed those days. The diag-
nosis was supported by the arterial catheteriza-
tion. After being diagnosed, she was discharged
from the hospital under medical treatment for
that condition. The medical treatment was mac-
itentan 10 mg per day.

The laboratory exams rejected other general
diseases. The red blood cells, hematocrit and
hemoglobin demonstrated a polyglobulia and
the carbon dioxide and the oxygen pressures in
the arterial blood confirmed respiratory insuffi-
ciency. An angiography was performed after two
months of the episode showing a delay in the
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Figure 1. Retinography of the right eye shows central retinal vein
occlusion.

Figure 2. Retinography of the left eye shows a half central vein
occlusion.

Figures 3 and 4. Fluorescein angiography of the right and left eyes without ischemic areas.

choroidal, arterial and venous circulation. There
were no ischemic areas (Figs. 3 and 4). The OCT
showed the macular alteration, principally in the
right eye (Figs. 5 and 6).

After four months of treatment the final visual
acuity was 20/20 in both eyes with a central ret-
ina thickness (CRT) of 260 microns in both of
them in the OCT after three months of treatment
(Figs. 7 and 8). The dose of macitentan is 10 mg
per day for life.

Discussion

The authors report a case of a female patient
that presented a bilateral CRVO secondary PAH.
The patient presented a decreased visual acuity in
both eyes with symptoms of respiratory insufti-
ciency. The diagnosis was confirmed by the arte-
rial catheterization and the treatment with maci-
tentan and three doses of ranibizumab in the right
eye improved the visual outcomes of the patient

112



Oftalmologia Clinica y Experimental « ISSN 1851-2658 * Volumen 14 « Nimero 2 * Junio 2021

Figure 5. Spectral optical coherence tomography of the right eye
showing increased macular thickening and macular edema. Central
subfield is over 400 pm.

Figure 6. Spectral optical coherence tomography of the left with a
central subfield thickness of 230 pm.

sl T Hegor

Figure 7. Spectral optical coherence tomography of the right after
treatment.

as well as the systemic condition. The macular
edema shown in the OCT improved with the use
of three doses of ranibizumab with an improve-
ment in the BVA to 20/20 and her systemic con-
dition improved as well with the administration
of the macitentan.

There have been reported in the literature
some cases that demonstrated the clinical oph-
thalmological complications of PAH>"''. The
complications of this pathology are choroidal
effusion, serous retinal detachments, retinal
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Figure 8. Spectral optical coherence tomography of the right and the
left eye after treatment, final results.

vein occlusion, and open angle glaucoma. All
of them are a consequence of right heart failure
(RHF)>.

The RHF that appears in the last stages of the
PAH produces a stagnation of blood flow and
elevation of vein blood pressure. This outcome
produces an increase in the ophthalmic superior
vein pressure which leads to an increase in retinal
venous pressure. The combination of high vein
blood pressure with the stagnation of the blood
flow are the main risk factors related to CRVO
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and, as we could see in this patient, both eyes can
be affected in a short period of time.

As soon as the diagnosis was confirmed, the
patient started the treatment with endothelin
antagonist receptors, the macitentan. The treat-
ment with macitentan can be one of the reasons
for the improvement of visual acuity and the
decrease of the CRT shown by OCT. This drug
has a dual blockage action of endothelin recep-
tors. This reduces vasoconstriction and hyper-
trophy of smooth muscle. In this way, it reduces
retinal vein blood pressure and the venous stag-
nation which are the main risk factors that con-
tribute to CRVO™.

On the other hand, Kida et al. showed in
their work the increase of levels of endothe-
lin in plasma and retinal tissue after CRVO’.
Macitentan decreases those levels, lowering one
of the factors that contribute in the pathogenesis
of CRVO". In this way, macitentan could be one
of the causes of the improvement in the visual
acuity and the resolution of the macular edema.
Moreover, the use of ranibizumab in the right eye
helped to gain the best visual outcomes.

Many articles have been published in the lit-
erature that demonstrated the outcomes of mac-
itentan'*'®. One of them is the article published
by Belge et al. in 2019 in which macitentan had
the best results in efficiency and safety compared
with the others endothelin antagonist drugs (bos-
etentan, ambrisetan)!*. Before this last one, Bedan
et al. published an article that demonstrated that
macitentan had fewer side effects than the other
antagonist with a more secure profile’®. On the
other hand, Khan et al. published a case report
about a patient with PAH treated with maciten-
tan with cotton wools spots complications in the
fundoscopic exam as a side effect of the drug'®.
This must be considered by the ophthalmologist
as a complication of the drug.

Furthermore, the SHERAPIN study demon-
strates that the patients treated with the combina-
tion therapy (macitentan + phosphodiesterase 5
inhibitors) reduce the mobility/mortality in 38%
than the group with placebo and also reduces the
hospitalization. However, the treatment in this
patient was only with macitentan with an excel-
lent systemic and ocular improvement''.

Conclusion

To summarize, the PHA has an important
impact on visual health therefore; ophthalmol-
ogists have to be updated in the diagnosis and
the treatment of it in order to preserve as much
as possible the visual impairment. Macitentan is
the goal standard drug to treat the PHA. Besides,
it might have effects in the retinal environment.
New research about macitentan related to ocular
events could be studied in the future if this drug
helps to improve the visual outcomes.
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