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Purpose: To report a case of bilateral anterior uveitis undergoing atezolizumab treatment for advanced non-small
cell lung cancer (NSCLC).

Observations: A 64-year-old man was receiving atezolizumab for metastatic programmed cell death ligand 1 (PD-
L1) positive NSCLC as first line therapy. Three weeks after first atezolizumab administration, he complained of
blurry vision in both eyes and was referred to our clinic. At initial presentation, slit lamp examination revealed
bilateral Descemet membrane folds, fine keratic precipitates, and anterior chamber cells 2+. Dilated fundus
examination showed no abnormal findings. A complete laboratory evaluation ruled out infectious or autoim-
mune causes of the uveitis and he was diagnosed with uveitis caused by atezolizumab. Atezolizumab was sus-
pended, administration of topical corticosteroid was initiated, and the anterior uveitis was resolved within one
month.

Conclusion and importance: This is the first case report of bilateral anterior uveitis associated with atezolizumab

and that PD-1 and PD-L1 inhibitors cause uveitis.

1. Introduction

Cell surface checkpoint ligands, such as cytotoxic T-lymphocyte an-
tigen 4 (CTLA-4) and programmed cell death 1 (PD-1) or its ligand,
programmed cell death ligand 1 (PD-L1), are inhibitory signaling
pathways in immune cells that maintain the peripheral tolerance of self-
antigens.1 Recently, immune checkpoint inhibitors (ICIs) have proven
useful in antitumor immunotherapy and been approved to treat various
cancers. However, these agents are associated with distinctive adverse
events collectively known as immune-related adverse events (irAEs).”
Although irAEs may affect any organ, various types of ocular adverse
events including dry eye, uveitis, and myasthenia gravis with ocular
involvement, are well-recognized.>* We report a case of bilateral ante-
rior uveitis in a patient with metastatic non-small cell lung cancer
(NSCLC) treated by atezolizumab immunotherapy, PD-L1 inhibitor.

2. Case report

A 64-year-old male presented to our ophthalmology clinic with
sudden onset bilateral blurred vision three weeks after starting intra-
venous treatment with atezolizumab (1200mg) as first line therapy for
metastatic PD-L1 positive NSCLC. He had noticed ocular redness in both

eyes one week before his sudden bilateral visual acuity impairment. At
presentation, he showed significantly decreased visual acuity, 20/50 in
the right eye (OD) and 20/40 in the left (OS). Intraocular pressure was
normal. Slit lamp examination revealed bilateral Descemet membrane
folds, fine pigmented keratic precipitates on the posterior surface of the
cornea, and anterior chamber cells 2+ (using SUN Working Group cri-
terion®), but no iris nodules, synechiae, or corneal superficial punctate
keratopathy (Fig. 1A-D). Fundus examination findings were normal
(Fig. 2A and B). Optical coherence tomography (OCT) revealed no sign
of macular edema or another abnormality (Fig. 2C and D). Fundus
fluorescein angiography showed no abnormal findings. A complete
laboratory evaluation ruled out infectious or autoimmune causes of
uveitis. The final diagnosis was bilateral anterior uveitis presumed
secondary to atezolizumab. A decision to postpone the second cycle of
intravenous atezolizumab infusion and treat him topically with 0.1%
sodium phosphate betamethasone eye drops every 3-h and tropicamide
eye drops twice a day was initiated. An examination conducted on day
14 following initial presentation revealed improved visual acuity (20/20
for both eyes), reduction of keratic precipitates, disappearance of
anterior chamber cells and Descemet membrane folds. At one month
after the onset of eye inflammation, his anterior uveitis had resolved
completely and topical steroid was tapered off. The second cycle of
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Fig. 1. Slit lamp examination at initial presentation.
Photographs of the anterior segment showing considerable Descemet membrane folds resulting from anterior uveitis (A and B). Slit lamp images of extensive fine
pigmented keratic precipitates with anterior chamber cells in both eyes. Right eye (OD) in left column and left eye (OS) in right column.
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Fig. 2. Fundus photographs and vertical sections of optical coherence tomographic (OCT) scans.
Although this widefield fundus photo is unclear due to anterior inflammation of the eye, fundi of both eyes appear normal (A and B). OCT showed no abnormality in
either eye (C and D). Right eye (OD) in left column and left eye (OS) in right column.
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atezolizumab was started during which uveitis did not recur, infusion
related reaction occurred and the third cycle of atezolizumab was
cancelled. The cancer seemed to be in partial remission and two months
after atezolizumab was interrupted, treatment was restarted with PD-1
inhibitor pembrolizumab.

3. Discussion

Only one case study in the literature report the association of PD-L1
inhibitors with anterior uveitis.® To the best of our knowledge, this is the
first case report of bilateral anterior uveitis associated with adminis-
tration of atezolizumab.

Usually, T cells that recognize self-antigens are selected and deleted
in the thymus through a central tolerance mechanism. However, some
autoreactive T cells escape thymic deletion, and mechanisms which
induce immune tolerance in the peripheral tissues are required for these
escaped autoreactive T cells. Binding of cell surface checkpoint ligands
leads to inhibition of an excessive autoimmune responses. Recent studies
clarified that binding of ligands (PD-L1 expressed by cancer cells) to PD-
1 on the surface of tumor-reactive T cells helps cancer cells evade im-
mune attack via inhibitory signals.”*®

Atezolizumab is a humanized IgGl monoclonal antibody which
recognizes PD-L1, and exerts antitumor effects by removing inhibition of
effector T cells through blocking PD-1/PD-L1 signaling.” But the prob-
lem is that this PD-L1 inhibitor induces irAEs, specific to ICIs, in various
organs and tissues. IrAEs occur at relatively high frequency, and the
incidence rates of irAEs are reportedly 72% in CTLA-4 inhibitors and
66% in PD-1 inhibitors or PD-L1 inhibitors.'%!!

The pathogenic mechanisms of irAEs have not been fully elucidated,
but two possible mechanisms have been suggested. Firstly, action of ICIs
blocks inhibitory signaling, thereby triggering the activation of effector
T cells which recognize antigens present in both tumors and healthy
tissues. This event presumably causes direct damage to tissues.'? Actu-
ally, blocking the interaction of PD-L1 receptors on the surface of retinal
pigment epithelium (RPE) cells with PD-1 receptors on T cells results in a
continued Thl response targeted at RPE cells and ocular inflammation
within the uvea. Secondly, PD-L1, which expresses in non-immune or-
gans and immune cells (such as dendritic cells, monocytes, and macro-
phages), plays an important role in maintenance of immune
tolerance.'®!* When this function is disturbed, failure of immunological
homeostasis occurs potentially inducing irAEs. Yang et al. reported that
PD-L1 protein was expressed in human ocular cell lines, and suggested
that PD-L1 has a presumptive role in controlling ocular inflammation by
inhibiting proinflammation cytokines (such as IFN-y, TNF-a) and a Th2
cytokine produced by activated T cells.'

According to Brahmer et al., the most commonly occurring ICIs-
induced ocular irAEs were dry eye at incidence rates of approximately
1% and intraocular inflammation is much less frequent.'® The review by
Dalvin et al. also revealed that the majority of patients who developed
ICIs-induced uveitis presented with anterior segment inflammation,
although only three of 24 patients reportedly experienced inflammation
localized to the posterior segment of the eye.®

Ocular irAEs induced by atezolizumab have rarely been reported.
Bitton et al. reported a woman who developed bilateral conjunctivitis
with marked superficial punctate keratitis, inferior fornix shortening,
and tarsal conjunctival fibrosis.'” Another study by Venkat et al. re-
ported a woman who had inflammatory superior limbic keratitis and
subsequent bilateral posterior uveitis.'® Fang et al. also reported 3 cases
of unspecified “eye inflammation” and 1 case of “uveitis”." In our case,
however, anterior segment inflammation was found in both eyes of the
patient. Likewise, other studies have reported that many patients who
developed ICIs-related uveitis presented with anterior uveitis; this is the
second case report of anterior uveitis caused by PD-L1 inhibition.®

Although treatment for irAEs differs by type of adverse event, the
main treatments for irAEs include discontinuation of treatment with ICIs
and immunosuppressive therapy with corticosteroids or with other
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immunosuppressive drugs including biologics. Findings of uveitis are
classified and graded using the latest version of the Common Termi-
nology Criteria for Adverse Events (CTCAE).'” In general, when a pa-
tient has grade 2 uveitis, clinicians should suspend ICIs treatment and
administer topical corticosteroids, cycloplegic agents, or systemic cor-
ticosteroids. Clinicians may resume ICIs treatment when uveitis returns
to grade 1 or less. Continued topical/ocular corticosteroids are
permitted when resuming therapy to manage and minimize local
toxicity. When a patient has grade 3 uveitis, treatment with ICIs is
permanently discontinued in favor of treatment with corticosteroids. >
In our case, uveitis was classified in CTCAE grade 2, the symptoms
immediately improved after atezolizumab treatment was suspended and
the patient received only topical betamethasone for approximately four
weeks because the inflammation had been confined to the anterior
segment of his eye.

4. Conclusions

We encountered a patient with metastatic NSCLC who developed
bilateral anterior uveitis after atezolizumab administration. In our case,
the uveitis was resolved with topical application of steroid eyedrops and
treatment of atezolizumab was continued. We believe this report will be
informative to ophthalmologists involved in consultations regarding
patients receiving atezolizumab and emphasize the utmost importance
of communication between oncologists and organ specialists such as
ophthalmologists to manage irAEs.
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