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A B S T R A C T

Purpose: To describe a case of corneal ulceration associated with Nivolumab use.
Observations: An 80-year-old woman treated with Nivolumab for metastatic melanoma developed an intractable
corneal ulcer in her left eye, refractory to all therapies – including surgery to cover the ulcer with a conjunctival
flap – until topical prednisolone acetate was tried, which was curative.
Conclusions and importance: Nivolumab use may be associated with a form of steroid-responsive corneal ul-
ceration.

1. Introduction

Nivolumab is an immunomodulatory agent with a broadening list of
indications including first-line medical treatment for metastatic mela-
noma and second line for non-small cell lung cancer.1 The drug is a
monoclonal antibody that targets the PD-1 receptor, and it functions by
upregulating the number and activity of circulating T-cells.2 Stemming
from this mechanism, a number of “immune related adverse events”
have been described, including polymyalgia rheumatica, insulin-de-
pendent diabetes, and immune-related pneumonitis, colitis, myo-
carditis, hepatitis, nephritis, encephalitis, and others.2 Ocular side ef-
fects have also been reported including conjunctivitis, uveitis, and dry
eye syndrome.2–5 Here, we present a ocular adverse association with
Nivolumab use – corneal ulceration – and describe its features, clinical
behavior, and potential importance to oncologists as a harbinger of
more serious systemic sequelae.

2. Case description

An 80-year-old white female with no past ocular history and a
medical history significant for metastatic mucosal melanoma – treated
initially with Nivolumab at the standard dosage (every-other-week in-
fusions of 240mg for a duration of 4 months prior to seeing ophthal-
mological care) – presented to our clinic complaining of redness, pain,
and decreased vision in her left eye of one-month's duration. On exam,
her left eye manifested a best-corrected visual acuity (BCVA) of 20/40,

moderate injection of the bulbar conjunctiva, and a limbus-involving
corneal epithelial defect with underlying infiltrate (Fig. 1). The right
eye was asymptomatic with a normal exam and a BCVA of 20/20.
Bacterial and fungal cultures and HSV PCR were negative. Corneal
sensation was normal bilaterally. Nevertheless, for suspected HSV-
keratitis, ganciclovir ophthalmic gel (0.15%) was initiated five times
daily in the left eye along with oral Valcyclovir 1 gm three times daily.
Ten weeks of such treatment produced no improvement in the ap-
pearance of the ulcer, nor did one subsequent week of loteprednol
etabonate ophthalmic gel (0.5%) applied twice daily, and – as a result
of continuing pain– the patient underwent a conjunctival flap proce-
dure along with corneal biopsy. The surgery itself was uneventful; at
one day, week, and month postoperatively, the eye was comfortable
and the flap appeared in good position. Meanwhile, the results of the
corneal biopsy (including tissue gram stain, culture, and viral PCR for
herpes simplex, zoster, and cytomegalovirus) were negative. However,
by the two-month postoperative visit, the ulcer had recurred at the
central edge of the conjunctival flap (Fig. 2). Viral and bacterial cul-
tures were repeated, oral Valcyclovir at 1 gm three times daily was
resumed (which had been discontinued after surgery), and topical ci-
profloxacin (0.3%) ophthalmic solution was initiated at a frequency of
one drop every hour around the clock. Three days later – with all cul-
tures again negative, and the patient's signs and symptoms unimproved
– a decision was made to stop all topical and oral therapy and instead
proceed with topical prednisolone acetate ophthalmic solution (1%)
four times daily. Four days later, the epithelial defect had completely
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healed; two weeks later, topical steroids were discontinued. Two
months later, secondary to interstitial pneumonitis, declining pul-
monary function, and the development of atrial fibrillation and brittle,
insulin-dependent diabetes, Nivolumab infusions were halted (which
were ongoing throughout the entirety of her ophthalmic treatment
course). Through 12 months of subsequent follow-up, the patient's left
eye has remained asymptomatic without evidence of ulcer recurrence.

3. Discussion and conclusions

With Nivolumab rapidly increasing in popularity for a number of
different malignancies, a number of inflammatory ocular side effects
have been attributed to its use. These include conjunctivitis, anterior
uveitis, immune retinopathy, endothelitis, and corneal allograft reac-
tion with graft rejection.2–5 Dry eye syndrome is believed to be the most
common related ocular adverse event and, recently, Nguyen et al. de-
scribed a severe example of which culminating in corneal perforation.6

Even more recently, Reddy et al. made the first report of Nivolumab
associated retinopathy.7 Here, we describe Nivolumab associated cor-
neal ulceration which appears to be immune, not exposure, related.

That our patient's ulcer arose at the corneal limbus, rather than in
the inferior or interpalpebral cornea, suggests an inflammatory
etiology, akin to a peripheral ulcerative keratitis, rather than an ex-
posure keratopathy, as does the ulcer's unilaterality (and the paucity of

dry-eye findings in the contralateral eye), its recurrence at the edge of
the conjunctival flap, and its prompt resolution following the admin-
istration of topical prednisolone acetate (but, interestingly, not lote-
prednol etabonate). These findings also argue against a diagnosis of
Rosacea-related keratitis, which has been reported to produce a sterile
corneal ulceration.8

Although our initial suspicion was a herpetic keratitis based on the
lesion's morphology, the patient's lack of response to extended medical
(and surgical) therapy called this diagnosis into question, as did the
multiple negative culture and biopsy results. Moreover, Nivolumab may
actually be an effective treatment for herpetic keratitis, since it upre-
gulates and activates the body's T-cell population, making our original
diagnosis additionally unlikely and suggesting an etiology of true auto-
immune keratitis.9 Whether our patient had a predisposition to devel-
oping ocular autoimmune problems is unknown, because the required
laboratory investigations to inform upon that issue were not performed.
However, it is possible that some individuals may be uniquely suscep-
tible to such complications.

It is also noteworthy that our patient's systemic side effects of
Nivolumab use which forced her to discontinue the medication cres-
cendoed within four months of the appearance of her corneal ulcer. In
patients with rheumatoid arthritis, peripheral ulcerative keratitis is
often resistant to topical steroid therapy and is a well-known harbinger
of severe morbidity and mortality risk. It is conceivable that peripheral
ulceration in patients using Nivolumab likewise presages upcoming
systemic events.10

4. Patient Consent

Consent to publish the case report was not obtained. This report
does not contain any personal information that could lead to the
identification of the patient.
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Fig. 1. Peripheral cornea ulcer.

Fig. 2. Recurrent ulcer at the central edge of the conjunctival flap.
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