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ARTICLE INFO ABSTRACT

Purpose: Examine the use of systemic phosphodiesterase inhibition (sildenafil) to clear central serous chorior-
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etinopathy (CSCR).
2019, London, England, September 14, 2019.
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Central serous chorioretinopathy replace other treatments.

Observations: In a long-standing CSCR patient, sildenafil produced a rapid resolution. When discontinued
(dechallenge) the CSCR returned. When rechallenged, the CSCR again rapidly disappeared and did not recur in 5
months of continued therapy.

Conclusions: AND IMPORTANCE: Systemic sildenafil can cause rapid clearance of CSCR and can augment or

1. Introduction

Central serous chorioretinopathy (CSCR) is a disease characterized
by macular serous retinal detachment, first described by Von Graefe in
1866." It has had numerous definitions of causation and may be
accompanied by a detachment of the pigment epithelium (PED).

The prognosis is often quite good with no treatment and resolution is
common within 3-6 months although visual disturbances that interfere
with reading tasks may persist. More severe or recurrent cases can
produce significant visual symptoms. Yannuzzi and colleagues reported
a subset of CSCR patients where 25% had visual acuity of 20/200 or
worse.?

The two main pathophysiological changes in CSCR relate to a pri-
mary disease of the RPE or a psychogenic component that ultimately
affects, among other things, the choriocapillaris. Clearly the disease is
multifactorial, and stress appears to be a significant risk factor. Treat-
ment is presently quite varied and includes mineralocorticoid antago-
nism, beta adrenergic antagonism, or laser therapy with variable results.
A landmark summary of the clinical characterization and the treatment
panorama is provided in a recent paper on evidence based treatment
guidelines.®

The present report describes a treatment using sildenafil to increase
blood flow to the choroid via production of phosphodiesterase 5 and 6

(PDE5/PDE6) inhibition. PDE6 inhibition decreases Warburg-like
glycolysis in rod photoreceptors and promotes oxidative metabolism
while PDE5 inhibition increases nitric oxide perfusion and waste
removal.” This last reference specifically describes improvement in
photoreceptor neuronal function possibility due to enhanced mito-
chondrial ATP production.

This case describes a long standing CSCR which was treated with a
good result. When treatment stopped, CSCR recurred; when treatment
restarted, CSCR again rapidly resolved (challenge, dechallenge, rechal-
lenge). Sildenafil citrate (Viagra®, Pfizer, New York, NY, USA) is pri-
marily indicated and FDA-approved for erectile dysfunction (ED), and
has become one of the most popular drugs globally. Through selective
inhibition of the cyclic guanosine monophosphate (cGMP)-specific
phosphodiesterase types 5 inherently present in all vascular tissues, the
medication improves erectile function in men with ED by enhancing the
smooth muscle relaxant effects of nitric oxide.” From this increased
blood flow effect, sildenafil has also demonstrated use for other condi-
tions such as cardiac ischemia® and pulmonary hypertension.” Sildenafil
also inhibits PDE6 in rod and cone photoreceptors. PDE6 is a homolog of
PDES.

This case report is part of an IRB-approved study of sildenafil treat-
ment of macular degenerations and dystrophies.
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2. Case report

A 50 year old male noted recurrent metamorphopsia of the central
vision in his right eye occurring during periods of stress in his writing
career. Both his ability to function and his ability to maintain concen-
tration on his work were seriously affected. Optical coherence tomog-
raphy (OCT) showed serous elevation of the para-macular area. He
agreed to a trial of sildenafil as part of a Columbia University Medical
Center Institutional Review Board (IRB) approved study of sildenafil for
treatment of macular degenerations and dystrophies. Sixty milligrams of
oral sildenafil was prescribed (40 mg in the morning and 20 mg at
bedtime).

Despite his symptoms, the visual acuity remained 20/20 in both eyes
prior to and throughout treatment. Vision returned to normal with no
serous fluid on OCT within 2 weeks and sildenafil was discontinued
(dechallenge). Three weeks later, he again became symptomatic, serous
fluid recurred, and sildenafil was resumed (rechallenge). Within 2 weeks
serous fluid disappeared and he remained symptom-free while on sil-
denafil for 5 months (Fig. 1).

Serous fluid was also observed superior to the optic nerve in the
fellow (left) eye, although no visual symptoms were described for this
eye (Fig. 2). In this eye fundus hypoautofluorescence (hypo-AF) was
followed by hyperautofluorescence (hyper-AF) after treatment.
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3. Discussion

Despite evidence of increased choroidal blood flow with sildenafil
intake in normal, healthy patients,”,®,° very few investigations regarding
potential therapeutic effects of this medication in eyes with macular
disease, such as central serous chorioretinopathy (CSCR) have been
done. Reasons include reports of CSCR linked to sildenafil usage within
large databases,'® and rare instances of other possible ophthalmic tox-
icities.'! Several cases analyzed by Fraunfelder and Fraunfelder'® sug-
gested that CSCR activity was temporally linked with the medication,
either with subretinal fluid present during sildenafil intake (positive
challenge) or resolution with its cessation (positive dechallenge).
However, a post-marketing surveillance survey demonstrated lack of a
significant association between sildenafil usage and CSCR,'” and
toxicity has instead primarily been found in the setting of excessive
dosage or medication impurity from non-regulated sources.'® Sildenafil
is not recommended for patients on nitrates as it may reduce blood
pressure significantly.

Our hypothesis is that select patients with macular disease including
CSCR may benefit from increased choroidal blood flow afforded by sil-
denafil.'*'>!° We anticipate that sildenafil, administered with attention
to “challenge” and “dechallenge” settings - that is, continued treatment
beyond the initial resolution of serous fluid - should produce clinical
improvement for these patients. The use of spironolactone — and

Fig. 1. Central serous chorioretinopathy. Spectral
domain optical coherence tomography of serous
elevation of macula demonstrating the effects of
challenge, dechallenge, and rechallenge. The eleva-
tions were mild but the vision change was discon-
certing to the patient. The retreatment was continued
for 5 months. No further recurrences have been
observed in this patient. Infrared reflectance image
(left) registered to the horizontal SD-OCT indicates
the horizontal axis of the SD-OCT image (green line). .
(For interpretation of the references to colour in this
figure legend, the reader is referred to the Web
version of this article.)
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Fig. 2. Central serous chorioretinopathy. (Left) Short wavelength fundus autofluorescence images of the fellow eye showing subretinal fluid superior to the optic
nerve at baseline and after treatment. (Right) Macular thickness measurements acquired superior to the optic disk.

eplerenone to a lesser extent - most closely parallels the present treat-
ment but has shown slower treatment response and greater side
effects.”>18

We note that in short-wavelength fundus autofluorescence (SW-AF)
images (Fig. 2) the serous retinal detachment associated with CSCR
initially presented with a focal area of hypo-SW-AF superior to the optic
disc in the fellow eye. The reduced autofluorescence (AF) is likely due to
blockage of the transmission of fundus AF by subretinal fluid, as previ-
ously suggested.'®?* Subsequently, however, this site was marked by
increased SW-AF presenting with a speckled pattern. This aberrant
SW-AF signal could represent a window defect created by reduced
photopigment in the CSCR lesion. Alternatively, the SW-AF intensity at
this location could reflect an actual elevation in SW-AF due to increased
bisretinoid lipofuscin formation within damaged photoreceptor cells.

4. Conclusions
This case represents a positive response to PDE5/6 inhibition of

central serous chorioretinopathy using an oral medication with minimal
to no adverse effects. The use of the challenge-dechallenge-rechallenge

paradigm strengthens the validity of the use of sildenafil as a viable
treatment option in these patients.
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