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Case Report

Bullous Central Serous Chorioretinopathy
Associated With JAK Inhibitor Use

Warren Apel, MBBS, FRANZCO!, and Ye Li, MBChB'

Abstract

Purpose: To report a case of bullous central serous chorioretinopathy (CSCR) after starting a Janus kinase (JAK) inhibitor
and describe the results of focal laser treatment. Methods: A single case was evaluated. Results: A 54-year-old man with
rheumatoid arthritis presented with a 2-week history of left superior field loss. His medications included prednisone 10 mg
and upadacitinib, which was added to his regimen 3 weeks previously. His visual acuity (VA) was 20/25 OD and 20/30 OS. An
ophthalmic examination of the left eye found an ill-defined white lesion of 2 X 3 disc diameters at the macula with an inferior
retinal detachment (RD). Optical coherence tomography showed subretinal fibrin with subretinal fluid (SRF) and a pigment
epithelial detachment. After a diagnosis of bullous CSCR was made, focal laser application was performed. One year later, the
patient’s VA recovered to 20/20 with resolved SRF. Conclusions: Bullous CSCR with a serous RD is an uncommon subtype
of pachychoroid disease. Upadacitinib may be associated with its occurrence through disequilibrium of the coagulation cascade.

Focal laser treatment offers a favorable outcome for this disease.
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Introduction

Central serous chorioretinopathy (CSCR), characterized by an
abnormally thickened choroid with choroidal vascular conges-
tion, lies on the pachychoroid spectrum of chorioretinal disor-
ders.! It is a common chorioretinopathy that manifests as a focal
serous neurosensory retinal detachment (RD) secondary to cho-
roidal venous congestion and retinal pigment epithelium (RPE)
dysfunction. The serous RD is usually at the macula with
accompanying features that frequently include choroidal thick-
ening and pigment epithelial detachments (PEDs).!

CSCR is typically classified into acute, chronic, and recur-
rent based on the duration and resolution of subretinal fluid
(SRF).! Acute cases are more likely to result in good visual
outcomes. In contrast, chronic CSCR is more likely to be com-
plicated by choroidal neovascularization, subretinal fibrin, and
bullous RD.!

The bullous variant of CSCR is uncommon and is character-
ized by an extension of SRF beyond the vascular arcades with
or without subretinal fibrin.Z Because of its rare occurrence, the
exact etiology of bullous CSCR is poorly understood; as a
result, an optimal treatment regimen has yet to emerge.

We describe a rare case of fibrinous bullous CSCR in a patient
with hypercortisolism who recently started a Janus kinase (JAK)
inhibitor and responded well to focal laser application.

Case Report

A 54-year-old emmetropic White man presented with a 2-week
history of painless left superior field loss. His medical history
was significant for poorly controlled rheumatoid arthritis, for
which he took long-term, low-dose oral prednisone 10 mg.
Three weeks before the onset of symptoms, upadacitinib, a JAK
inhibitor, was added to the patient’s regimen. A physical exami-
nation was unremarkable. Of note, the patient had no ocular
history.

On examination, the patient’s visual acuity (VA) was 20/25
OD and 20/30 OS. An anterior segment examination was unre-
markable. A fundus examination of the left eye showed an extra-
foveal lesion of 2 X3 disc diameters at the inferotemporal
macula (Figure 1). The lesion was white with ill-defined bor-
ders. An associated inferior RD was present with peripheral
extension beyond the inferotemporal vascular arcade to 4 clock
hours. There were inferotemporal retinal hemorrhages with no
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Figure |. (A) Fundus photograph shows a white lesion of 2 X 3 disc diameters at the left inferotemporal macula that appears
hyperautofluorescent on (B) fundus autofluorescence. (C) Fluorescein angiography shows multifocal leakage at the macula with peripheral
nonperfusion. (D) Optical coherence tomography (OCT) shows increased subfoveal choroidal thickness in both eyes, 340 um in the right
eye and 310 pm in the left eye. (E) Abundant subretinal hyperreflective material and a large pigment epithelial detachment are also seen on
OCT. (F) Five months after focal laser, there is near resolution of the subretinal fibrin with residual outer retinal atrophy in the left eye.

breaks. There was no associated vitritis, retinitis, or vasculitis.
The examination of the right eye was unremarkable.

Optical coherence tomography (OCT) (Cirrus 6000, Carl
Zeiss) showed increased subfoveal choroidal thickness in both
eyes (Figure 1). In the left eye, there was extensive subretinal
hyperreflective material at the inferotemporal macula with
SRF, a small serous PED, and a thickened choroid. The inner
retinal layers were preserved. Fundus autofluorescence (FAF)
(Optos, Optos Inc) of the right eye showed gravitational hypo-
autofluorescence at the macula. FAF of the left eye showed
RPE irregularity with punctate hyperautofluorescence at the
macula and inferior hyperautofluorescence, suggesting a degree
of chronicity (Figure 1). Fluorescein angiography (FA) of the

left eye showed an area of pinpoint leakage stemming from the
clinical lesion with peripheral nonperfusion (Figure 1).

Given the presence of unusual retinal changes in this immuno-
suppressed patient, an anterior chamber tap for herpes simplex
virus 1 (HSV 1), HSV2, varicella-zoster virus, cytomegalovirus,
and toxoplasmosis was performed to exclude viral retinitis.
Serologic investigations, including the erythrocyte sedimentation
rate, C-reactive protein, antineutrophil antibodies, antineutrophil
cytoplasmic antibodies, angiotensin-converting enzyme, syphi-
lis, and QuantiFERON Gold, were subsequently negative.

The patient was empirically treated with intravitreal foscar-
net 0.1 mL (24 mg/mL) with oral valaciclovir 2 g 3 times daily.
After a consultation with the rheumatologist, upadacitinib was
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withheld because of the possibility of drug-induced reactions.
After viral polymerase chain reaction testing returned negative,
a likely diagnosis of fibrinous bullous CSCR was made.

The patient was encouraged to manage general risk factors,
including stress, caffeine, and sleep. Treatment with photody-
namic therapy (PDT) was considered but not possible as a result
of the current worldwide shortage of verteporfin. Focal laser
application comprising 9 shots X 100 pm X 100 ms X 200 mW
was performed on the area of leakage as a temporizing measure
because of an increase in symptoms and the risk for subfoveal
involvement. Per a discussion with the rheumatologist, oral
prednisone to remove exogenous corticosteroid drive could not
be discontinued because of the possibility that the patient’s
already poorly controlled rheumatoid arthritis would worsen.

Sixteen months later, the patient’s VA improved to 20/20, and
symptomatic improvement was evident with reduced metamor-
phopsia and field recovery. OCT showed a reduction in SRF and
subretinal fibrin with mild atrophy of the other retinal layers
(Figure 1). Upadacitinib was changed to tocilizumab, and the
patient remained on oral prednisone 10 mg to control his rheu-
matoid arthritis.

Conclusions

Bullous CSCR is a rare variant of CSCR that is often defined as
a neurosensory detachment of the retina with more than 10 disc
diameters of shifting SRF extending beyond the vascular
arcades.>> Whether bullous CSCR is a standalone entity to
chronic CSCR is debatable given the many overlapping fea-
tures.* Its diagnosis can often be difficult and it can be mistaken
for other entities, such as infectious retinitis, posterior scleritis,
and white-dot syndrome.>>® As outlined by Sahu et al,® man-
agement of bullous CSCR can be difficult because inflamma-
tory chorioretinopathy must first be excluded, the treatment of
which may in turn exacerbate CSCR’s natural history.

Multimodal imaging can be useful to distinguish bullous CSCR
from its masqueraders. Apart from the presence of an inferior exu-
dative RD with increased choroidal thickness, pathognomonic phe-
notypic features of bullous CSCR are not well described because of
the condition’s infrequent occurrence.? In terms of exclusion of reti-
nitis, the confinement of the yellow—white fibrinous lesions to the
outer retinal layers can be a key differentiating feature.® Findings on
FAF are variable, ranging from confluent hypoautofluorescence to
granular hyperautofluorescence.? On OCT, unique features of bul-
lous CSCR include turbid SREF, retinal folds, large PEDs, RPE tears,
and hyperreflective subretinal fibrin.>*® Commonly shared fea-
tures on FA include early hypofluorescence with multifocal leakage
within the PEDs, telangiectasia of terminal capillaries, and peri-
pheral nonperfusion within the bullous RD.

Kang et al* performed a large cohort study of 85 patients with
chronic CSCR and 44 patients with bullous CSCR. The patients
with bullous CSCR had a statistically significantly higher rate of
turbid SREF, retinal folds, subretinal fibrin, multiple PEDs, RPE
tears, submacular pachyvessels, choroidal hyperreflective spots,
and the previously mentioned FA findings. It has been hypothe-
sized that subretinal fibrin in the context of CSCR occurred

secondary to the entrance of fibrin through PEDs, which were
seen in our patient.

The presence of fibrin was thought to mediate a cascade of
anatomic changes to the outer retina and choroid, resulting in an
exudative RD.? In addition, Kang et al* believe that the accu-
mulation of fibrin resulted from the inhibition of fibrinolytic
pathways through excess hypercortisolism, causing an amplified
exudative response that ultimately leads to a bullous detachment.

The role of subretinal fibrin in our patient’s case may pose an
interesting link between the recent initiation of upadacitinib, a
JAK inhibitor, to the onset of symptoms. Despite promising dis-
ease-modifying results in rheumatoid arthritis,” a notable side
effect of JAK inhibitors is the increased risk for thromboembo-
lism through a mechanism that has yet to be elucidated. It has
been postulated that there may be interactions between the JAK
signaling pathway, cytokines, and prothrombotic factors that dis-
rupt the equilibrium between fibrinolysis and coagulation, result-
ing in thrombosis.® Changes in systemic vasculature can be
extrapolated to choroidal vasculature, the physiology of which
may also be affected by JAK inhibition in a similar manner.

Fibrin is an enabling component of the thrombotic cascade.
Although there is no clear link between changes in the thromboem-
bolic cascade and fibrin deposition, the recent introduction of upa-
dacitinib may be the catalyst in the observed exponential rise in
subretinal fibrin. This may have resulted in increased exudation
and bullous detachment in this patient with preexisting asymptom-
atic choroidal venous congestion from long-term corticosteroid
use. This may indeed have been the second hit in the 2-hit model
of CSCR manifestation, where the first hit from choroidal venous
overload is propagated by the second hit from elements such
as fibrin accumulation, corticosteroid excess, and choroidal endo-
thelial cell dysfunction.* In phase 3 trials of upadacitinib, 2 cases of
RD were reported; however, those patients had other risk factors
for RD, and no further clinical information is available.’

It is also possible that CSCR occurred secondary to cortico-
steroid excess from long-term prednisone use alone. However,
its timely onset after starting upadacitinib may not be a coinci-
dence, and the lack of recurrence after ongoing prednisone use
suggests otherwise. Interestingly, Kang et al* noted a higher,
but not statistically significant, proportion of patients treated
with immunomodulatory therapy in the bullous CSCR group
than the chronic CSCR group. Although the type of immuno-
modulatory therapy used was not specified, the presence of
JAK inhibitor use in this group would be interesting to ascertain
because this may help establish a potential link between its use
and the development of bullous CSCR.

Many tools are available in the armamentarium of treatment
options for CSCR; however, a gold standard for the bullous vari-
ant has yet to emerge. Although cessation of the root cause, cor-
ticosteroids, is certainly recommended, systemic comorbidities,
such as those seen in our patient, may present obstacles. Previous
case series have described options including observation, anti-
vascular endothelial growth factor, PDT, and focal laser applica-
tion.2* 10 Current case studies have reported variability in terms
of treatment, likely reflecting management on a case-by-case
basis and an undefined treatment regimen.
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We acknowledge the limitations of this case report. It is possi-
ble that the combination of JAK inhibition and long-term cortico-
steroid use contributed to the manifestation of bullous CSCR in
this patient; however, the exact mechanism is unknown. Because
of the duration of the follow-up, we were unable to determine the
long-term effect of focal laser use in silencing disease activity,
outer retinal atrophy, and subretinal fibrosis.

In conclusion, a patient’s clinical history and multimodal
imaging can assist with the diagnosis of bullous CSCR. As an
uncommon variant of CSCR, diagnostic uncertainty may often
arise, in particular in the context of immunosuppressed and
medically complex patients who are at risk because of other
causes. In such situations, the initial exclusion of infectious
and inflammatory differentials that may threaten the sight is
necessary. Although further evidence is required to determine
whether a relationship exists between JAK inhibitors and bul-
lous CSCR, patients with preexisting susceptibility to CSCR
should be counseled regarding its potential development when
starting medications that may impede fibrinolysis, choroidal
endothelial cell function, or the RPE pump. In this patient’s
case, discontinuation of the JAK inhibitor and the use of a
focal laser were effective, resulting in a reduction in SRF and
an improvement in visual function.
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