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Established Facts

bital inflammation.

o Immunotherapy for metastatic melanoma may result in ocular adverse events such as uveitis and or-

Novel Insights

o Ocular rosacea is a rare but potential adverse event of anti-CTLA-4 and anti-PD-1 treatment.
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Abstract

Purpose: To report a case of severe ocular rosacea following
ipilimumab plus nivolumab treatment in a patient with met-
astatic malignant skin melanoma. Methods: Case report and
review of the literature. Results: A 68-year-old male with
newly diagnosed metastatic malignant cutaneous melano-
ma was treated with first-line ipilimumab plus nivolumab,
which resulted in a partial response. Four months after ini-
tiation of treatment, the patient developed red eyelids and
conjunctivae, with painful gritty eyes, limiting his capacity to
read. Following a diagnosis of severe ocular rosacea and dry
eyes, treatment including corticosteroids, antimicrobial
agents, and eyelid hygiene was started, and within 3 months,

the ocular complaints resolved. Conclusion: Treatment with
checkpoint inhibitor immunotherapy for metastatic mela-
noma may trigger several ocular immune-related adverse
events. This case describes severe ocular rosacea as an ad-
verse event following ipilimumab plus nivolumab treat-

ment. ©2017 The Author(s)
Published by S. Karger AG, Basel

Introduction

The monoclonal antibodies ipilimumab and nivolum-
ab have recently been introduced as therapy for meta-
static cutaneous melanoma. Ipilimumab is an antibody
directed against inhibitory CTLA-4 proteins on the sur-
face of activated T cells, while nivolumab blocks signal-
ling of the inhibitory PD-1 receptor of tumour-resident T
cells, thus enhancing the immune system to attack tu-
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Fig. 1. Magnetic resonance imaging scans
of cerebral metastasis. a Cerebral metasta-
sis of the cutaneous melanoma at baseline.
b Seven months later, the lesions have
regressed following ipilimumab plus
nivolumab treatment.

mour cells. Treatment with so-called “checkpoint inhibi-
tor immunotherapy” results in a higher survival for pa-
tients with metastatic cutaneous melanoma, however, at
the cost of sometimes severe immune-related adverse ef-
fects (irAEs) [1, 2]. The most common irAEs include der-
matologic and gastrointestinal complaints, such as skin
rashes and diarrhoea as a result of dermatitis and colitis,
respectively, and general fatigue [1, 2], which may be
caused by endocrinopathies, including thyroid gland dis-
orders or hypophysitis. Ocular irAEs are rare but have
been reported in 1.3% of patients receiving anti-CTLA-4
treatment [3], and 1.6% of patients receiving anti-PD-1
treatment [4]. Typical ocular irAEs are uveitis and orbit-
al inflammation. This report presents a case of severe oc-
ular rosacea following combination treatment with ipili-
mumab and nivolumab, and reviews the literature re-
garding ocular surface irAEs.

Case Description

A 68-year-old male was diagnosed in 2015 with metastatic ma-
lignant cutaneous melanoma and treated with immunotherapy.
He had had a pigmented lesion removed from his back in 2006.
The patient was treated in a clinical trial (NCT01621490) and re-
ceived, starting June 2015, 4 doses of ipilimumab in combination
with nivolumab, followed by 5 doses of nivolumab monotherapy.
Subsequently, a partial response (RECIST 1.1 criteria) [5] was seen,
with regression of cerebral and extracerebral metastases on mag-
netic resonance imaging and computed tomography (Fig. 1). Ad-
verse effects included diarrhoea, skin rash, and renal insufficiency,
for which the immunotherapy was interrupted for 1 month and for
which the patient received prednisone in August 2015.

Prior to the immunotherapy, the patient had had some minor
complaints of dry eyes, without the need to visit an ophthalmolo-
gist. In late October 2015, 4 months after the start of immunother-
apy, when prednisone for other adverse events had been tapered,

Ocular Rosacea following
Immunotherapy

the patient developed new complaints of dry eyes, aggravating in
December 2015 to complaints of severe dry eyes, redness of peri-
orbital skin, swelling of his face, and nasal congestion. At that time,
he also developed asymptomatic grade 4 lipase and grade 3 amy-
lase elevations, without clinical signs of pancreatitis, and symp-
tomatic adrenal insufficiency, for which hydrocortisone substitu-
tion therapy was started. His immunotherapy treatment was dis-
continued permanently. The patient received artificial tears and in
February 2016, prednisone was restarted at 30 mg per day for facial
swelling and nasal congestion, which reduced the facial swelling
and nasal congestion, but not the ocular problems (Fig. 2a); this
led to referral of the patient to the Department of Ophthalmology
of the Leiden University Medical Center in March 2016. On ex-
amination, the patient had typical facial rosacea, bilateral severe
redness of the eyelids with many telangiectasias, congested Meibo-
mian glands with surrounding inflammation, severe nasal and
temporal conjunctival injection, diffuse severe punctate keratitis
with adherent mucus, and no signs of uveitis or any other intra-
ocular problems. Schirmer’s test for tear secretion was less than
5 mm for each eye. Upon a diagnosis of severe ocular rosacea, top-
ical treatment was started with corticosteroids (fluorometholone),
a steroidal/antimicrobial ointment (hydrocortisone/oxytetracy-
cline/polymyxine B) for the eyelids, and eyelid scrubbing twice
daily. Lubricants were continued. Within 3 months, the ocular
complaints had resolved and the corneal epithelium had recov-
ered, showing a smooth and shiny surface without any punctate
staining. There were telangiectasias on the lower eyelids, but no
Meibomian congestion or inflammation, with excellent oil pro-
duction. The patient experienced a great relieve and had discon-
tinued the use of corticosteroids (Fig. 2b). Treatment was contin-
ued with eyelid hygiene and lubricants.

Discussion

Several ocular irAEs have been described with ipilim-
umab treatment, such as uveitis, vitritis, peripheral ulcer-
ative keratitis, choroiditis, serous retinal detachment, and
orbitopathy [6]. Only a few ocular irAEs have been de-
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Fig. 2. Slit-lamp photography. a Ocular rosacea after ipilimumab and nivolumab treatment. The redness of the eyelids and injection of
the conjunctiva are clearly visible. The left eye is shown; both eyes had a similar appearance. b After adequate treatment for the ocular
rosacea, the redness and inflammation have disappeared.

Table 1. Overview of ocular surface immune-related adverse events for ipilimumab and nivolumab in the literature

First author Age/sex Current Previous immuno-  Ocular surface Treatment for Outcome of
immunotherapy  therapies immune-related immune-related ocular
adverse events adverse events complaints
Papavasileiou [6] ~ 55/F Ipilimumab, Not reported Peripheral Topical cortico- Resolved
bevacizumab ulcerative steroids, topical
keratitis antibiotics, acyclovir
Voskens [17],2013 57/M Ipilimumab DTIC, sorafenib Conjunctivitis Lubrication Resolved
Voskens [15],2012 53/F Ipilimumab Dacarbazine, Iridocyclitis, Systemic cortico- Resolved
sorafenib marginal keratitis steroids
Henderson [18] 55/M Ipilimumab Not reported Episcleritis, orbital ~ Topical steroids Improved
inflammation
Zimmer [4] 78/M Nivolumab Interferon-a Conjunctivitis Topical cortico- Not resolved
steroids
49/F Nivolumab Vemurafenib, Dry eyes Topical therapy Not resolved
dabrafenib,
ipilimumab
Nguyen [7] 58/M Nivolumab Not reported Dry eyes; corneal Lubrication, topical ~ Improved
perforation cyclosporine, punctal
occlusion
46/F Nivolumab Not reported Dry eyes Lubrication, topical ~ Improved
cyclosporine
Montaudie [16] 56/M Nivolumab Not reported Dry eyes, Systemic cortico- Resolved
sarcoidosis steroids

scribed during nivolumab treatment, which include dry

eyes, conjunctivitis, blurred vision, and iritis [4, 7, 8]. Our
case presents ocular rosacea following treatment with ipi-
limumab plus nivolumab. A summary of the literature
regarding irAEs of the ocular surface is provided (Ta-

ble 1).

As checkpoint inhibitors stimulate immune responses
rather aspecifically, adverse immunological events can be
expected. Immune responses involve the adaptive im-
mune response and can be due to T-cell responses. Our
case suggests that adaptive immune responses play an im-

portant role in rosacea, as has also been suggested by
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Nguyen et al. [7] in the occurrence of complaints of dry
eyes following nivolumab. The importance of T-cell-me-
diated autoimmunity in the lacrimal glands, which leads
to lack of tear production, has previously been indicated
[9]. Although the pathophysiology of ocular rosacea is
still not fully understood, alocal immune response is con-
sidered important [10]. Analysis of the skin in rosacea
patients has shown an elevated presence of T cells, with
mainly CD4+ expression and CD8+ expression to a les-
ser extent [11]. Treatment with either ipilimumab or
nivolumab has been shown to increase the level of CD4+
and CD8+ cells in tumour tissue, thus supporting the sug-
gestion of T-cell mediation in the pathophysiology of our
case [12, 13]. Parallel to the situation in dry eyes, treat-
ment with ipilimumab and nivolumab may probably
have triggered a T-cell-mediated autoimmune response
in the eyelids, leading to Meibomian gland disease, in
combination with tear gland disease, which is responsible
for the lack of tear production.

The patient in our case responded initially to systemic
corticosteroids and had complete resolution of ocular
irAEs after topical treatment with corticosteroids and an-
timicrobial agents, together with eyelid hygiene. Most oc-
ular irAEs following immunotherapy have been success-
fully treated with topical corticosteroids, and only rarely
systemic therapy has been required [14]. Systemic ste-
roids were required for ocular irAEs after immunothera-
py in a patient developing iridocyclitis and marginal ker-
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therapy for metastatic melanoma. As in most ocular
irAEs, our patient responded well to corticosteroids.
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number of indications, clinicians should be aware of the
potential adverse events this treatment may elicit, includ-
ing rare events, such as ocular rosacea.
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