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Pembrolizumab-Induced Nodular
Posterior Scleritis
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Abstract

Purpose: To report a case of painless posterior scleritis presenting as a choroidal nodule in a patient with history of a tumor
being treated with pembrolizumab. Methods: A case and its findings were analyzed, and a relevant literature review was
performed. Results: A 20-year-old woman with a history of ependymoma presented with painless blurred vision in the right eye
after being started on pembrolizumab for a tumor recurrence. Fundoscopy showed a solitary amelanotic choroidal lesion with
surrounding subretinal fluid in the affected eye. Ultrasonography showed moderate internal reflectivity and fluid in Tenon capsule
consistent with nodular posterior scleritis. After a course of systemic steroids and discontinuation of the pembrolizumab, the
choroidal lesion completely resolved. Conclusions: Clinicians should be aware of posterior scleritis as an ocular complication

of this class of medications.
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Introduction

Pembrolizumab was the first anti-programmed cell death recep-
tor protein 1 (PD-1) agent approved by the US Food and Drug
Administration and is being used worldwide in the treatment of
various malignancies.' This class of medications has been asso-
ciated with several inflammatory side effects, both systemic
and ophthalmic. Dry eye is the most common ocular side effect,
although cases of uveitis, including sarcoid-like granulomas
and scleritis, have occurred.'”> Although rare, ocular immune-
related adverse events (irAEs) may warrant cessation of the
medication. Providers should be aware of these potential ocular
reactions to better care for patients.

Here, we present a case of nodular posterior scleritis result-
ing from pembrolizumab administration.

Case Report

A 20-year-old Black woman with a medical history of ependy-
moma was referred to an ocular oncology clinic for decreased
vision and photopsias in the right eye. She previously had sev-
eral treatments for recurrent ependymoma, including surgical
excision and radiation as a child. Two months before her pre-
sentation to the ophthalmology clinic, the patient’s medical
oncologist started pembrolizumab for intracranial tumor
recurrence.

On examination, the Snellen visual acuity (VA) was 20/640
OD and 20/20 OS. Fundoscopic examination of the right
eye showed a solitary amelanotic choroidal lesion measuring

12.0 mm x 8.0 mm x 5.2 mm in the inferotemporal macula with
surrounding subretinal fluid (Figure 1,Aand B). Ultrasonography
of the lesion showed moderate heterogeneous internal reflectiv-
ity with subtle adjacent choroidal thickening and fluid in Tenon
capsule (Figure 1C). The late arteriovenous phase of the
fluorescein angiogram showed multiple pinpoint spots of leak-
age (Figure 1D). Optical coherence tomography through the
macula showed an elevated choroidal lesion with overlying
subretinal fluid that involved the fovea (Figure 2A).

Initial concern for possible metastasis prompted a metastatic
workup by the patient’s oncologist, which was negative. Given
the constellation of findings, and notably the fluid in Tenon
capsule, a diagnosis of nodular posterior scleritis was made. In
collaboration with oncology, the patient was initiated on oral
dexamethasone 8 mg twice daily and the pembrolizumab was
discontinued. Dramatic improvement in VA and lesion size was
noted 2 days later (Figures 2B and 3B). Complete resolution of
the lesion was observed 14 days after pembrolizumab discon-
tinuation (Figures 2C, 3C, and 4, A and B). Dexamethasone was
tapered slowly over 3 weeks. Two months after pembrolizumab
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Figure 1. On initial presentation, the color fundus photograph (A) shows an amelanotic choroidal elevation with surrounding subretinal
fluid that was highlighted on the autofluorescence image (B) as an area of hyperautofluorescence that was most pronounced over the lesion
with areas of inferior, gravity-dependent guttering. (C) Ultrasonography shows a choroidal lesion with moderate internal reflectivity and
associated fluid in Tenon space (red asterisk). (D) Fluorescein angiogram from the late arteriovenous phase shows multiple pinpoint spots of

leakage overlying the lesion.

discontinuation, the VA was 20/25 OD and no known tumor
recurrence had occurred.

Conclusions

Immune checkpoint inhibitors are playing an increasingly central
role in the modern treatment of various cancers. However, they
have been associated with an array of ocular side effects, most
commonly dry eye.' Lupus-like reactions, sarcoid choroidal
granulomas, and other forms of systemic and ocular inflamma-
tion have been described.? To our knowledge, this case of pain-
less nodular posterior scleritis presents a unique reaction to this
medication that has not been previously noted in the literature.
Pembrolizumab is a monoclonal antibody against PD-1.
Initially approved for use against advanced melanoma, it is
now used for many types of cancer. PD-1 is expressed on sub-
types of many immune cells, most notably T cells, and serves
an important immune checkpoint function resulting in self-
tolerance and immune suppression.®” PD-L1 (ligand) is
expressed by antigen-presenting cells as well as some tumors,
including ependymoma.® When PD-L1 binds PD-1, an inhibi-
tory pathway is activated that inhibits the anti-cancer activity
of T cells. Pembrolizumab blocks cellular binding of the
PD-L1/PD-1 complex, in turn preventing tumor evasion from

host immune cells. As a result of this drug-induced immune
disinhibition, loss of self-tolerance may develop, leading to an
array of irAEs to pembrolizumab and other immune check-
point inhibitors.°

When irAEs occur, the typical onset is within a few weeks to
months of administration, although they may occur later.’ Best
treatment patterns of irAEs are still being explored. Options
include localized or systemic steroid administration, addition of
systemic immunosuppressive agents, or withdrawal of the
offending agent if the reaction is severe.”!! For moderate to
severe ocular reactions requiring systemic treatment, perma-
nent discontinuation of the offending drug is often warranted.
In this case, collaboration with the patient’s medical oncologist
allowed for safe withdrawal of the medication and initiation of
systemic steroids, which prompted rapid resolution of the ocu-
lar findings and visual complaints.

Posterior scleritis can pose a diagnostic challenge, in partic-
ular when it presents as a choroidal nodule, and it may share
signs and symptoms with infectious or malignant etiologies.'?
Posterior scleritis typically presents unilaterally with eye pain
and redness, is more common in young females, and is fre-
quently associated with anterior scleral involvement.'> A sub-
retinal localized granuloma can be the presenting sign in
approximately 13% of patients with posterior scleritis.'> Our
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Figure 2. (A) Optical coherence tomography shows choroidal thickening with subretinal fluid involving the fovea on presentation. Dramatic
improvement was noted 2 days after pembrolizumab discontinuation (B) and resolution of fluid with minimal residual changes remaining in
the retinal layers on follow-up 14 days later (C).

Figure 3. Serial ultrasound images show progressive resolution of the choroidal lesion. On initial evaluation (A) the choroidal lesion with
fluid in Tenon space was 5.2 mm in maximum thickness, decreasing to 2.5 mm 2 days after pembrolizumab discontinuation (B), and complete
resolution of lesion and fluid in Tenon space was noted 14 days later (C).

case is unique in that the patient presented in the setting of examination, history, and imaging were vital to elucidate the
recurrence of a malignancy and without pain. Although an correct diagnosis in our patient and rule out this possibility.
ependymoma has rarely been reported to metastasize, the Discontinuing the offending agent and treatment with systemic
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Figure 4. Color fundus photograph (A) and autofluorescence (B) of the right eye show complete resolution of the choroidal lesion on

follow-up examination 2 months after pembrolizumab discontinuation.

steroids resulted in prompt resolution of the lesion and visual
recovery.

Pembrolizumab and other checkpoint inhibitors are increas-
ingly being used for a broad range of malignancies. Clinicians
should be aware of posterior scleritis and other ocular side
effects of these medications to better care for patients.
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