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Abstract

Immune checkpoint inhibitors are increasingly being used for the treatment of several malig-
nancies. In rare cases, patients develop disabling ophthalmic side effects such as dry eyes,
episcleritis, keratitis, uveitis, inflammatory orbitopathy, myasthenia gravis, macular edema, and
serous retinal detachment. We present a case of acute bilateral anterior uveitis, prolonged
hypotony, and cataracts following the use of dual therapy ipilimumab and nivolumab. Physi-
cians should be aware of these immune-mediated ocular adverse events and should have a
management plan to deal with these side effects that range from mild to vision threatening.
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Introduction

Immune checkpoint inhibitors (ICIs) are a relatively new class of immunomodulating
agents transforming anti-cancer therapy. These medications block inhibitory receptors of the
immune system including (a) cytotoxic T-lymphocyte-associated antigen-4 (CTLA-4) and (b)
programmed cell death protein-1 (PD-1) and its ligands (PDL-1 and PDL-2), leading to T-cell
activation and enhancement of the immune response against tumor cells. Since 2011, the Food
and Drug Administration (FDA) has approved a number of ICI therapies, including immuno-
globulin G1 (IgG1) anti-CTLA-4 human monoclonal antibody ipilimumab (Yervoy, Bristol-My-
ers Squibb, New York, NY, USA) and the IgG4 anti-PD-1 monoclonal antibody nivolumab
(Opdivo, Bristol-Myers Squibb) for various malignancies, such as advanced melanoma, non-
small-cell lung cancer, squamous cell carcinoma of the head and neck, renal cell carcinoma,
urothelial carcinoma, and Hodgkin lymphoma. Clinical trials have yielded high response rates
but also reported frequent immune-related adverse effects (IRAEs) [1].

Patients receiving ICls develop IRAEs at a 10-15% higher rate compared with traditional
chemotherapeutic drugs [1]. The adverse effects most commonly affect the dermatologic, gas-
trointestinal, hepatic, and endocrine systems [1]. However, while ophthalmic side effects sec-
ondary to ICI use are rare, occurring in approximately 1% of patients, these effects can be
significant and vision-threatening, including dry eyes, episcleritis, peripheral ulcerative kera-
titis, uveitis, inflammatory orbitopathy, myasthenia gravis, macular edema, serous retinal de-
tachment, choroidal neovascularization, and Vogt-Koyanagi-Harada (VKH) reaction [1-3].

In 2018, the FDA granted approval of ipilimumab and nivolumab combination therapy for
the treatment of intermediate or poor risk, previously untreated advanced renal cell carci-
noma. Little is known regarding the occurrence and management of ocular IRAEs associated
with the newer combination therapies.

We present a case of acute bilateral anterior uveitis, prolonged hypotony, and nuclear
cataracts associated with dual immunotherapy ipilimumab and nivolumab and discuss the
ways to evaluate, manage, and treat these side effects.

Case Report

In mid-September 2019, a 71-year-old man with a history of stage IV clear cell renal cell
carcinoma, diabetes, and hypertension was referred to us by his local oncologist and optome-
trist for new-onset dry, red, and sore eyes, as well as blurred vision. One week prior, the pa-
tient was started on ipilimumab plus nivolumab therapy. Previously in June 2019 during his
hospitalization for acute renal failure, persistent hypercalcemia, metabolic encephalopathy,
and a left renal mass, he was diagnosed with renal cancer. A partial nephrectomy revealed
grade III clear cell carcinoma with positive margins. Subsequent staging imaging showed an
isolated, non-calcified 5-mm pulmonary nodule felt to be metastatic disease-causing hyper-
calcemia of malignancy. In early September 2019, he received his first cycle of ipilimumab plus
nivolumab. As part of his oncologic management, the patient was also prescribed prednisone
10 mg daily for 8 weeks during the course of his chemotherapy. Prior to this, the patient had
not received corticosteroids.

On presentation, his best corrected visual acuity was 20/70 bilaterally, and intraocular
pressure (I0P) was 8 mm Hg in the right eye and 5 mm Hg in the left eye. Slit-lamp exam was
remarkable for bilateral 1+ conjunctival injection, 1+ keratic precipitates, 1+ cell, posterior
synechiae, mid-dilated pupils, and 2+ nuclear scleroses (Fig. 1a, b). There was no evidence of
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vitreous involvement bilaterally. Fundus exam revealed the right macula had cotton-wool
spots and hard exudates, while both eyes demonstrated arteriolar narrowing consistent with
grade III hypertensive retinopathy (Modified Scheie Classification) with no macular edema
(Fig. 1c, d). Disk size appeared small (disks at risk) with cup to disk ratios of 0.1 in the right
eye and 0.25 in the left eye, including bilateral peripapillary atrophy. Optical coherence to-
mography (OCT) horizontal B-scan imaging showed optic nerve head crowding (Fig. 1e). Ex-
traocular movements and visual fields were normal. Prior optometric records were normal.

OCT angiography (OCTA; Optovue Inc., Fremont, CA, USA) revealed normal nerve fiber
layer thickness and small disks (Fig. 2a). Vessel density in the macula and around the optic
nerve were decreased bilaterally (Fig. 2b, c). Disk diameters were 1.56 mm in the right and
1.73 mm in the left. A diagnosis of bilateral granulomatous anterior uveitis, hypotony, and
nuclear cataracts was made. The patient was asked to continue with local anti-inflammatory
treatment started by his optometrist (Pred Forte® [prednisolone acetate] ophthalmic suspen-
sion 1%) every 3 h bilaterally, along with atropine sulfate 1% twice daily. At 5 days follow-up,
the patient’s visual acuity improved to 20/50 in the right eye and 20/40 in the left eye with
improved eye redness. After 2 weeks, atropine was discontinued and Pred Forte® drops were
decreased to four times daily. After 5 weeks, the steroid eye drops were decreased to twice
daily bilaterally. At the patient’s most recent follow-up appointment, 10 weeks after initial
presentation, the Pred Forte® drops were decreased to once daily in both eyes. His eye red-
ness had resolved. Visual acuity gradually rose to 20/40 and 20/25 in the right and left eyes,
respectively. IOP increased to 9 mm Hg bilaterally. There were no signs of continual anterior
chamber inflammation, and the status of the cataracts remained stable in both eyes. The pa-
tient completed four cycles of ipilimumab plus nivolumab before he was transitioned to
maintenance nivolumab monotherapy in January 2020 (15 weeks after his initial ophthalmic
presentation).

Discussion

The relatively new class of ICIs has revolutionized the treatment of several cancers. How-
ever, ICIs have also been associated with a number of adverse events, most commonly derma-
titis, colitis, hepatitis, and hypophysitis [1, 4]. Ophthalmologic adverse events are rare, com-
monly cited as less than 1% of all patients, but well-recognized [1-3]. Tarhini [5] found that
ocular IRAEs occurred in 1.3% of patients receiving ipilimumab, whereas Zimmer et al. [6]
reported an incidence of 1.6% of patients receiving anti-PD-1 treatment (nivolumab or pem-
brolizumab). While several ocular IRAEs have been reported, the most common are uveitis
(0.3-6%, anterior more common than posterior or panuveitis) and dry eyes (1-24%) [1-3].

In regards to the combination of ipilimumab and nivolumab, the ocular IRAEs described
include dry eyes, corneal punctate epithelial erosions, subconjunctival hemorrhage, sponta-
neous corneal perforation, uveitis, hypotony maculopathy, cystoid macular edema, serous ret-
inal detachment, choroiditis, VKH syndrome, optic neuritis, melanoma-associated retinopa-
thy, and ocular myasthenia gravis [7, 8]. In 2 studies across 8 institutions, nearly all cases of
ipilimumab-nivolumab associated uveitis were bilateral eye involvement and mild (trace cell)
to moderate (1-2+ cell) in severity [7, 8].

Ocular IRAESs typically occur early in the immunotherapy course; however, delayed reac-
tions have also been observed, with a median occurrence of 2 months after checkpoint inhib-
itor initiation [1, 5, 9]. Given our patient’s temporal relationship between starting
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immunotherapy and presenting with bilateral anterior uveitis, we diagnosed him with a drug-
induced complication.

Our patient’s prolonged hypotony may have been from uveitis, but other causes of hy-
potony include trauma, medications, and ocular ischemia [10]. Nine months before this
presentation, our patient’s [OPs were 20- and 21-mm Hg in the right and left eyes, respec-
tively. OCTA revealed low vessel density in both eyes most likely from his vasculopathic risk
factors of hypertension and diabetes (Fig. 2a-c). We also postulate that the combination im-
munotherapy may have played a role in reducing blood supply to the ciliary body, resulting in
ciliary body shutdown.

The patient’s 2+ nuclear cataracts may have been accelerated by uveitis and poor general
health. While topical and systemic corticosteroids are known to cause cataracts, they are typ-
ically of the posterior subcapsular type and are usually associated with higher dose and longer
duration of systemic corticosteroids (>10 mg daily for over a year) [11]. Our patient took a
relatively low dose of prednisone 10 mg daily for a short period, and presented with nuclear
sclerotic cataracts, less consistent with the use of corticosteroids. Additionally, his cataracts
were noted on our exam prior to his taking any corticosteroids. With treatment and resolution
of his uveitis, the patient’s vision improved but his cataracts persisted.

The treatment of ophthalmic IRAEs depends on the severity and the type of symptoms.
Topical corticosteroids are typically used in mild to moderate presentations (anterior uveitis
and episcleritis), whereas systemic treatment is indicated for more severe ocular inflamma-
tion (intermediate or posterior uveitis, VKH syndrome, and inflammatory orbitopathy) [1, 3,
9, 12]. Consultation with a rheumatologist and oncologist is critical. Current oncologic guide-
lines recommend taking an immunotherapy holiday for any grade III adverse event (anterior
uveitis with 3+ or greater cells; intermediate, posterior, or panuveitis) until resolved and per-
manent discontinuation for grade IV events (visual acuity of 20/200 or worse in the affected
eye) [13, 14].

Complete resolution of our patient’s ocular inflammation and symptoms was achieved
with topical corticosteroids and cycloplegia, and he did not have to discontinue immunother-
apy. More aggressive forms of systemic or invasive measures and rheumatologic consultation
were not sought as the patient responded well to initial therapy.

Conclusion

We report a triad of ocular complications consisting of bilateral uveitis, prolonged hy-
potony, and cataracts following the use of ipilimumab and nivolumab. Oncologists should be
aware of these ocular IRAEs and refer these patients appropriately to an ophthalmologist. Co-
ordination among oncologists, ophthalmologists, and rheumatologists is essential to preserve
patients’ general health and eyesight. Early ophthalmologic evaluation and management can
result in good visual outcomes.

Statement of Ethics

This case report was conducted according to good clinical practice. Written informed con-
sent was obtained from the patient for publication of this article and any accompanying im-
ages. The authors state that they have full control over all primary data and have no ethical
conflicts to disclose.
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Fig. 1. Slit lamp, fundus, and OCT horizontal B-scan images (right eye). a, b Slit lamp photographs showing
posterior synechiae and nuclear cataract (a) and keratic precipitates (b) (white triangle). ¢ Fundus pho-
tograph showing cup-to-disk ratio of 0.1, small diameter (1.56 mm), peripapillary atrophy, narrow arte-
rioles, cotton wool spots (black arrow), and hard exudates (white arrow). d, e OCT horizontal B-scan im-
aging with normal retina and choroid and no evidence of retinal edema (d) and optic nerve head crowding

(e).

Fig. 2. OCTA scans showing normal nerve fiber layer thickness (a), macula with reduced vessel density,
average density 38.5% (normal 250%) (b), and optic nerve with mildly reduced vessel density, average
density 47.5% (normal 250%) (c).
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