
https://doi.org/10.1177/1758835921992989 
https://doi.org/10.1177/1758835921992989

Therapeutic Advances in Medical Oncology

journals.sagepub.com/home/tam	 1

Ther Adv Med Oncol

2021, Vol. 13: 1–12

DOI: 10.1177/ 
1758835921992989

© The Author(s), 2021.  
Article reuse guidelines:  
sagepub.com/journals-
permissions

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License  
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission 
provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Background
Immunotherapy with checkpoint inhibitors 
(CPIs) has transformed the treatment of a wide 
range of malignancies.1,2 These drugs work by 
enabling the host immune system to eliminate 
malignant cells, recognisable through the expres-
sion of neoantigens. The CPIs currently in clini-
cal use are antibodies which target the cytotoxic 
T-lymphocyte antigen-4 receptor (anti-CTLA-4), 
the programmed death-1 receptor (anti-PD-1) 
and its ligand (anti-PD-L1). The CTLA-4 recep-
tor downregulates T-cell activation, whereas the 
PD-1 receptor inhibits T-cell proliferation, 
cytokine release, and cytotoxicity. Blocking their 
function can enhance T-cell response and allow 
immune-mediated tumour killing.

CPIs generate side effects termed immune-related 
adverse events (IrAEs), which stem from their 

mechanism of action, being predominantly auto-
immune in nature and having the potential to 
affect any body organ. IrAEs range from being 
mild to life-threatening, or life-changing in some 
instances.3 Since their first introduction into clin-
ical practice in 2011 as treatment for metastatic 
melanoma, the use of anti-CTLA-4 and anti-PD-
L1 antibodies has expanded to include multiple 
cancer types including lung and urological can-
cers as well as lymphomas, with new treatment 
indications being added frequently. Their increas-
ing use has resulted in greater awareness of both 
common and rarely seen IrAEs, ranging from 
mild presentations to severe reactions requiring 
prompt intervention.4

Optimal management of IrAEs is still in its 
infancy, with limited evidence to inform interna-
tional guidelines which have been generated to 
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assist clinical practice.5,6 The mainstay of treat-
ment for what appear to be inflammatory condi-
tions is immunosuppression with corticosteroids, 
prompting concerns about their effect on CPI 
efficacy.7 Moreover, the long-term effects on can-
cer survivors of high dose steroids, sometimes 
administered for protracted periods of time, have 
yet to be fully understood. The European Society 
of Medical Oncology (ESMO) clinical practice 
guidelines5 provide helpful algorithms for manag-
ing the more commonly occurring IrAEs, but 
consensus advice on managing less common 
IrAEs, such as those affecting the eyes, is also 
needed to minimise any negative impact of anti-
cancer interventions.

Ocular IrAEs occur with an estimated prevalence 
of 1–3% of all treated patients.8,9 While the spec-
trum of severity is broad, they are highly signifi-
cant as they can threaten vision. Reports of ocular 
IrAEs associated with CPIs are limited to small, 
single-digit case series and individual case reports, 
which principally report patients experiencing 
varying degrees of uveitis.8,10–13

Uveitis is a term used to describe inflammation of 
the uvea, the middle layer of the eye comprising 
the iris, ciliary body and choroid. It is classified as 
anterior, intermediate, posterior, or panuveitis, 
according to the predominant site of inflamma-
tion within the eye.14 Anterior uveitis is character-
ised by an infiltrate of white blood cells in the 
anterior chamber of the eye; intermediate uveitis 
is associated with inflammation in the vitreous 
gel, resulting in visual blurring, haze and floaters; 
posterior uveitis is characterised by retinal and/or 
choroidal inflammation.15,16 Symptoms of uveitis 
include pain, blurred vision and red eye. 
Involvement of the posterior segment can pro-
duce symptoms of floaters, flickering and shim-
mering lights (photopsias), as well as blind spots.

Anterior uveitis, whether acute or chronic, can 
often be managed with topical steroid drops alone. 
Severe uveitis of any subtype may lead to macular 
oedema, with accumulation of fluid at the most 
sensitive part of the retina, causing visual distor-
tion and blurring. Severe ocular inflammation 
requires prompt intervention to avoid permanent 
loss of vision, and may require periocular or intra-
vitreal steroid injections. More severe cases require 
systemic steroids, including oral, or pulsed intra-
venous methylprednisolone. Recalcitrant, chronic 
inflammatory eye diseases can be managed with 
secondary non-corticosteroid immunomodulatory 

therapeutic agents, including anti-metabolites like 
mycophenolate mofetil and methotrexate, or bio-
logical drugs like adalimumab.17 Common com-
plications of uveitis and its treatment include 
cataract, glaucoma and choroidal neovascularisa-
tion. While most reports suggest a good response 
to therapy with complete resolution of inflamma-
tion, a minority of patients may develop perma-
nent visual loss.

Other less common ocular IrAEs include ocular 
myasthenia, optic neuritis and auto-immune 
retinopathy. Dry eyes are described by up to one 
in four treated patients, but this is a common con-
dition that is often not reported in clinical trials 
and is frequently undertreated, even in clinical 
practice.8,9 The risk of ocular IrAEs associated 
with CPIs was recently quantified using dispro-
portionality analysis; odds ratios for uveitis ranged 
from 4.6 to 10.8, while that of any ocular IrAE 
was 2.5 compared with reported events associ-
ated with all other drugs.18

Uncertainties about optimal management of ocu-
lar IrAEs persist, such as when to interrupt or dis-
continue potentially life-saving CPI therapy and 
whether systemic steroids can influence the effi-
cacy of CPIs. We report our experience of manag-
ing ocular IrAEs in a cohort of cancer patients 
receiving CPIs in a single institution and make 
management recommendations in a novel treat-
ment algorithm.

Methods
We reviewed the electronic patient records of 
patients treated with CPIs from January to 
December 2019, and identified all cases referred 
to the ophthalmology service. The clinical char-
acteristics, treatment and course of IrAEs over 
time were recorded. Details of their CPI treat-
ment, other non-ocular irAEs, and disease 
response (based on routine radiological imaging 
and applying RECIST 1.1 response criteria) 
were also recorded. Survival was measured from 
the date of first CPI infusion until data cut-off, 
on 17 March, 2020.

Based on our case series and information con-
tained in published international guidelines,5,6 we 
generated a simple assessment and treatment 
algorithm for use in routine clinical practice to 
guide the multidisciplinary team managing ocular 
symptoms and uveitis; the most common ocular 
IrAE reported.
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This project was registered as a health service 
evaluation at Cambridge University Hospitals 
NHS Foundation Trust (CUHFT). The CUHFT 
research governance lead confirmed that, under 
the UK Policy Framework for Health and Social 
Care Research 2017, this project would not be 
classified or managed as research within the 
National Health Service and therefore did not 
require ethical review by a research ethics com-
mittee. Written informed consent to publish was 
obtained from the surviving case study patient.

Results

Patient characteristics
We identified eight patients (three women and 
five men, aged between 39 and 81 years) who 
developed ocular IrAEs after starting CPIs 
(Table 1). Seven patients were treated for 
advanced cancer; four for metastatic melanoma, 
two metastatic renal-cell carcinoma and one 
advanced ovarian carcinoma. One melanoma 
patient received CPI as an adjuvant therapy, after 
resection of regional lymph node disease. None 
had a previous history of uveitis. One patient had 
a history of glaucoma. Five patients received 
combination anti-CTLA-4 plus anti-PD-1 anti-
bodies (ipilimumab + nivolumab), two patients 
received a single agent anti-PD-1 antibody (one 
pembrolizumab, one nivolumab) and one patient 
received anti-PD-1 antibody (nivolumab) in 
combination with a poly-adenosine diphosphate 
ribose polymerase (PARP) inhibitor (rucaparib). 
Seven patients had their treatment discontinued 
early due to treatment-related adverse events; 
their treatment duration ranged from 3 to 
9 weeks. The median number of adverse events 
contributing to treatment discontinuation was 
three (range 1–3). One patient completed 2 years 
of planned anti-PD-1 antibody therapy. 

Ocular IrAE characteristics
The median time to the onset of ocular IrAE was 
5 weeks from starting CPIs, although one patient 
developed symptoms after 18 months of treat-
ment (Table 2). In all seven patients who discon-
tinued CPIs early, ocular IrAE contributed to the 
decision to discontinue therapy. One patient with 
pre-existing glaucoma experienced ocular IrAE as 
the only IrAE, occurring after her first dose of 
pembrolizumab, and this led to treatment discon-
tinuation. Four patients were diagnosed with 
anterior uveitis, one had intermediate uveitis, one 

had melanoma-associated retinopathy (MAR)19,20 
and one had suspected ocular ischaemic syn-
drome.21 All patients had bilateral eye involve-
ment. There were no hospitalisations associated 
with ocular IrAEs.

The patient completing 2 years of nivolumab 
experienced ocular IrAEs both during and after 
completing CPI treatment. As the symptoms 
were manageable and no other IrAEs occurred, 
his planned treatment was not interrupted. He 
experienced conjunctivitis and left retinal detach-
ment during treatment, both of which were man-
aged successfully. Two years after completing 
CPIs, he developed bilateral anterior uveitis.

Treatment of ocular IrAEs
All five patients who developed anterior uveitis 
were treated with topical steroids only. The three 
other ocular conditions (intermediate uveitis, 
MAR and suspected ocular ischaemic syndrome) 
were treated with oral corticosteroids. No patients 
received intravenous steroids or other immuno-
suppressive agents to treat their ocular IrAEs. 
One patient diagnosed with MAR received intra-
vitreal anti-vascular endothelial growth factor 
injections to treat a juxtafoveal choroidal neovas-
cular membrane, as well as intra-ocular steroid 
implants to treat chronic photopsia in his only 
remaining eye.

The median ocular IrAE treatment duration was 
11 weeks (range 8 weeks–10 months) with topical 
steroids and 10 weeks (range 4 weeks–6 months) 
with oral steroids. Two patients with anterior 
uveitis had rapid, complete resolution of their 
symptoms by 8 and 11 weeks. One patient had 
persistently raised intra-ocular pressures for 
approximately 6 months. Two patients had a pro-
tracted course of inflammatory eye disease, with 
recurrent episodes lasting 8 and 10 months, 
respectively. Of two patients re-challenged with 
CPIs at a later date, (one with ipilimumab, one 
with ipilimumab + nivolumab), neither had recur-
rence of ocular IrAEs.

Oncological response to CPIs.  Overall, six out of 
the eight treated patients experienced a partial or 
near complete response to CPI therapy and seven 
remain alive and well at data cut-off. One mela-
noma patient whose adjuvant pembrolizumab 
treatment was aborted due to uveitis had disease 
recurrence documented 10 weeks after her first 
CPI administration, then received ipilimumab, 
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which was aborted after teo cycles due to severe 
colitis, but her disease has remained stable since 
that time (15 months at data cut-off). A second 
melanoma patient who progressed on completing 
adjuvant pembrolizumab initially responded to ipi-
limumab + nivolumab, but died of metastatic dis-
ease 19 months after her first CPI administration.

Non-uveitis case studies
Case 1: (‘Melanoma 3’ in Tables 1 and 2).  A 
56-year-old man received treatment with ipilim-
umab + nivolumab for metastatic uveal mela-
noma, having had exenteration of his left eye 
4 years previously. Three weeks after his first CPI 
administration he complained of severe flashing 
lights in his remaining eye, and he was referred 
urgently for an ophthalmological assessment.

On slit lamp biomicroscopy, pale lesions were 
noted in the fundus, and these were presumed to 
be benign. He continued immunotherapy, but 
after 9 weeks (three cycles of CPI), he developed 
moderately severe pneumonitis which was ini-
tially treated with 50 mg oral prednisolone daily 
and CPI therapy was permanently discontinued. 
The pneumonitis resolved over 12 weeks and he 
was gradually weaned off steroids. While tapering 
his steroids, he noticed that his vision was deteri-
orating and a visual field defect was detected on 
formal testing.

Optical coherence tomography (OCT) scanning 
indicated a choroidal lesion next to the fovea, sug-
gesting a possible neovascular membrane (Figure 
1a), which could cause visual loss. This suspicion 
was confirmed by the presence of early leakage 
during fundus fluorescein angiography (FFA) 
(Figure 1b). The choroidal neovascular membrane 

was treated with a series of intravitreal anti-vascu-
lar endothelial growth factor (ranibizumab) injec-
tions, until it was deemed to be inactive.

Electrodiagnostic testing subsequently revealed 
widespread post-phototransduction cone and rod 
dysfunction, compatible with MAR. His symp-
toms partially improved on restarting oral steroids 
(10 mg prednisolone daily), pointing to an inflam-
matory cause of his visual symptoms. On the basis 
of this evidence, he was offered short-acting and 
long-acting intravitreal steroid implants,22 (dexa-
methasone 0.7 mg and fluocinolone acetonide, 
respectively, Figure 1c) to avoid chronic side 
effects of long-term systemic steroids. At the time 
of data cut-off, the patient remained disease free, 
with relatively minor persistent visual impairment.

Case 2: (‘Melanoma 4’ in Tables 1 and 2).  A 40-year-
old woman received adjuvant pembrolizumab for 
stage IIID BRAF wild type melanoma, which was 
well tolerated, without any IrAEs. After 11 months 
of treatment, she complained of generalised mus-
culoskeletal pains and fatigue. Restaging scans 
identified widespread metastases including to 
liver and bone. She was commenced on ipilim-
umab + nivolumab. After 6 weeks (post cycle 2), 
her overall condition deteriorated, with severe 
fatigue and deterioration in liver function and per-
formance status, although her serum lactate dehy-
drogenase dropped markedly from 1956 to 
498 IU/L during the same time period. Her third 
cycle of ipilimumab + nivolumab was deferred.

One week later, she presented to the emergency 
department complaining of sudden onset bilateral 
loss of vision, worse in the right eye. Visual acuity 
was 6/15 in the right eye and 6/9 in the left eye, 
and intraocular pressure was within normal 

Figure 1.  Non-uveitis case study. (a) Optical coherence tomography scan showing a choroidal lesion next to 
the fovea, possibly representing a neovascular membrane. (b) Fundus fluorescein angiography demonstrating 
early hyperfluorescence of the juxtafoveal lesion, supporting a diagnosis of choroidal neovascularisation. (c) 
Pseudocolour image of the fundus showing the dexamethasone 0.7 mg steroid implant.
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parameters. Iris neovascularisation and a swollen 
right optic disc were found on slit lamp biomi-
croscopy and fundoscopy. Brain imaging was 
requested, and confirmed the absence of metasta-
ses. A diagnosis of ocular ischaemic syndrome21 
was suggested, but after discussion with the 
oncology specialist, a possible inflammatory aeti-
ology was considered.

The patient was treated with 40 mg oral predniso-
lone daily, 0.1% dexamethasone eye drops and 1% 
mydrilate drops. She responded well to treatment, 
and was gradually weaned off steroids, and her vision 
recovered. Her liver function normalised and her 
performance status improved sufficiently for a return 
to normal activities of daily living. Subsequent stag-
ing compueterised tomography (CT) images indi-
cated a partial response to CPIs. Six months later, 
despite the patient remaining well and asympto-
matic, surveillance imaging identified disease recur-
rence in previously involved body sites with four new 
brain metastases. She was re-challenged with ipili-
mumab + nivolumab. No new IrAEs occurred, but 

after the second cycle, she was admitted to hospital 
with seizures due to haemorrhage into the brain 
metastases and died 10 weeks later, 11 months after 
starting CPIs for metastatic disease.

Ocular symptom management algorithm
Based on our own experience, review of the lit-
erature and international guidelines, we gener-
ated a management algorithm designed for 
multidisciplinary teams to use in clinical practice 
(Figure 2).

Patient symptoms and signs are classified accord-
ing to international common toxicity criteria 
(CTCAE version 5.0)23 and management is deter-
mined by the severity of the condition. The inter-
national CTCAE grades classify the severity of 
ocular conditions from 1 (mild) to 4 (severe, with 
sight-threatening consequences). Anterior uveitis 
is graded in correspondence with the number of 
cells seen on slit lamp examination of the anterior 
chamber, as defined by the standardisation of 

Figure 2.  Management algorithm for patients treated with CPIs who present with ocular symptoms.
CPI, checkpoint inhibitor; FAF, fundus autofluorescence; FFA, fundus fluorescein angiography; ICG, indocyanine 
angiography; OCT, optical coherence tomography.
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uveitis nomenclature.12 Thus, grade 1 uveitis cor-
responds to a ‘trace’ of cells (1–5 cells in a 
1 mm × 1 mm slit beam), and grade 3 uveitis cor-
responds to ‘3+’ (26–50 cells per field). Posterior 
uveitis is graded 3. In addition, a visual acuity of 
20/200 (6/60 in European terminology) or less, 
meeting criteria for blindness in the affected eye, 
is graded as 4.

The ophthalmological assessments of patients 
with visual disturbance include visual acuity, col-
our vision and intraocular pressure measurement. 
A relative afferent pupillary defect can be tested 
for by carrying out the swinging flashlight test 
before dilating drops are instilled into the eyes. 
Our algorithm includes a pathway for specialist 
ophthalmic investigations used to diagnose uvei-
tis, which may include FFA and indocyanine angi-
ography (ICG), fundus autofluorescence (FAF) 
and OCT, depending on the individual case.

In the absence of intermediate or posterior signs, 
invasive dye-based angiography tests would not 
normally be indicated, but can be used to exclude 
retinal vasculitis and leakage (FFA) or undiag-
nosed choroiditis (ICG) in challenging cases. 
This can be valuable in both the diagnosis and 
monitoring of inflammatory eye disease.24 Non-
invasive FAF imaging is used to map metabolic 
activity in the retinal photoreceptor and pigment 
epithelial layers, and can be useful in identifying 
inflammatory processes occurring in the outer 
retina.25 OCT scanning provides high resolution 
images of the retina in cross-section and has 
transformed modern ophthalmological practice.

In contrast to recommendations in current inter-
national guidelines, we have used clinical evi-
dence to justify avoiding the discontinuation of 
CPIs as much as possible. The algorithm aims to 
emphasise the need for close liaison between 
oncologist and specialist ophthalmologist from 
the point of recognition to resolution of ocular 
symptoms, as well as the benefit of a multidisci-
plinary approach involving good communication 
between the specialties to balance the need for 
cancer control alongside patient safety and vision 
preservation.

Discussion
This report of eight patients experiencing ocular 
IrAEs associated with CPI treatment is one of the 
largest series published to date. Anterior uveitis 
was the most common ocular IrAE that we 

identified, occurring in five of our eight cases. 
The onset of uveitis is reported mainly to occur 
within 2 months of starting CPIs.7,13,26 This was 
generally the case in our cohort, with a median 
time to onset of 5 weeks (range 1–7 weeks). The 
exception was a single patient who developed 
anterior uveitis 2 years after completing 2 years of 
nivolumab treatment. It is noteworthy that he had 
other ocular IrAEs while on treatment that did 
not lead to CPI discontinuation, while his ante-
rior uveitis was difficult to control. It is well rec-
ognised that some IrAEs (including ocular 
IrAEs)13 can occur months and years after stop-
ping CPIs, and this case is a reminder to consider 
the need for ongoing follow-up, even in patients 
apparently entering long-term remission after 
completing treatment.

Ocular IrAEs may occur as the only IrAE, or in 
association with multiple body system IrAEs. In 
our series, their occurrence influenced the deci-
sion to interrupt CPI treatment in all seven 
patients who discontinued treatment early: uveitis 
was the primary reason for discontinuation in two 
(29%) patients, but contributed to the decision to 
stop treatment in the remaining five patients, all 
of whom experienced multiple IrAEs.

A literature review of 33 cases of uveitis second-
ary to CPIs10 concluded that one-third of 
patients experienced anterior uveitis alone, one-
third had anterior uveitis plus posterior segment 
changes including macular oedema, retinal 
detachment, vitritis or papillitis, and one-third 
had panuveitis. A very recent larger review of 
126 cases of CPI-associated uveitis was broadly 
consistent, noting that 35% of panuveitis cases 
occurred as part of a Vogt–Koyanagi–Harada 
(VKH)-like syndrome.27–30 VKH disease is a 
multisystem disease affecting melanin-contain-
ing tissues, which is thought to be autoimmune 
in origin. The most significant ocular manifesta-
tion is bilateral diffuse panuveitis with exudative 
retinal detachment, often accompanied by a var-
iable spectrum of symptoms involving the skin, 
nervous system and inner ear.

Recognition of the different presentations of the 
subtypes of uveitis is clearly important, as this 
influences whether topical steroids alone can be 
used for treatment, sparing patients the need for 
systemic steroids which may adversely affect the 
outcome of anti-cancer treatment.7 As in our own 
series, most published series describe initial inter-
vention with topical and/or oral corticosteroids. 
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Although outcomes are generally good, with 
complete resolution of inflammation in most 
cases, some cases are recalcitrant, warranting 
alternative immunomodulatory agents, while 
peri-ocular or intravitreal steroids22 have been 
employed as steroid-sparing strategies.

Prompt recognition of ocular and visual symp-
toms by oncologists and referral to ophthalmology 
specialists is necessary to ensure rapid investiga-
tion, diagnosis and sight-preserving treatment, as 
well as to inform multidisciplinary team opinion 
concerning ongoing treatment with CPIs. This 
can be challenging, because the ocular symptoms 
experienced may not directly correlate with the 
severity of inflammation identified.14 Even so, in 
most of the case series published to date, the over-
whelming majority of patients experiencing ocular 
irAEs have had their CPIs discontinued,12,13 and 
uncertainty exists whether this line of action may 
impact overall treatment outcomes.

Perhaps because of its low incidence relative to 
other IrAEs, the ESMO guidelines5 offer very lit-
tle advice on how to manage ocular IrAEs. The 
American Society of Clinical Oncology (ASCO) 
guidelines,6 on the other hand, are far more 
extensive and recommend referral to ophthal-
mology services for new onset visual symptoms, 
while they also recognise that symptoms may not 
always correlate with severity. The guidelines 
make use of the CTCAE grading system for ocu-
lar IrAEs and include management recommen-
dations on whether to withhold, or discontinue, 
immunotherapy. While these constitute a wel-
come framework, they may also prove unneces-
sarily restrictive.

The ASCO guidelines recommend that for grade 1 
ocular IrAEs, CPIs can be continued, for grade 2 
events CPIs should be withheld and for grades 3 
and 4 events they should be permanently discon-
tinued. Ocular IrAEs, while not usually life threat-
ening, may be life changing, so urgent intervention 
aimed at avoiding permanent loss of eyesight is 
certainly warranted. However, it is important to 
note that even severe deterioration in visual acuity 
can sometimes be reversible. For example, signifi-
cant visual impairment associated with macular 
oedema may recover following prompt treatment 
with oral or intravitreal steroids. In adherence to 
ASCO guidance, loss of visual acuity may result 
in an adverse event grading of 3 or 4, which we 
consider could unnecessarily lead to permanent 
cessation of immunotherapy.

In some patients who resume CPIs after treatment 
for IrAEs, relapse with the same symptoms has 
been observed.9,13 We argue that permanent dis-
continuation of immunotherapy may not always 
be justified in these circumstances. In our own 
series, one patient experienced significant bilateral 
loss of vision associated with an ocular IrAE after 
two cycles of CPI with ipilimumab + nivolumab, 
but did not experience further ocular symptoms 
on retreatment several months later. Moreover, a 
severe or acute drop in visual acuity may be due 
to other pathologies unrelated to CPI (for exam-
ple, incidental retinal detachment, which has a 
lifetime risk in normal individuals of one in 
300).31 On the other hand, a patient could have 
apparently mild visual impairment but severe 
intra-ocular inflammation.

We recommend early referral to an ophthalmol-
ogy specialist on recognition of ocular symptoms 
to diagnose the possible ocular IrAE and accu-
rately grade its severity. We further recommend 
that both eye treatment and the ongoing use of 
CPIs are discussed on an individual case basis 
within a multidisciplinary team of oncologists and 
ophthalmologists, keeping the option open for 
retreatment in situations in which the possible 
benefits outweigh the risks, assuming appropriate 
patient counselling and support.

Most cases of uveitis associated with CPI, includ-
ing the majority of our cases, are mild and would 
be categorised as CTCAE grade 2. These cases 
do not require cessation of CPI and neither 
should they require systemic steroids, in general. 
The outcomes from topical treatment are mainly 
good, with either a limited course, or sometimes 
ongoing topical steroids. If systemic steroids are 
used, the ASCO guidelines recommend that CPIs 
are withheld until the patient is either off all ster-
oids or is receiving a daily dose of 10 mg oral 
prednisolone (or equivalent) or less. As far as pos-
sible, the aim should be to treat ocular IrAEs with 
local options in order to avoid systemic steroids 
and cessation of CPI therapy. Aside from con-
cerns regarding their impact on CPI efficacy, 
long-term steroid use is associated with many 
well-known harmful effects.

The goal of avoiding the interruption of CPI 
therapy is best achieved by taking a multidiscipli-
nary approach, with close liaison between oph-
thalmology and oncology teams, remembering 
that patients may have a high degree of anxiety 
about stopping potentially life-saving anti-cancer 
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therapy. In our cohort, five patients stopped CPIs 
due to ocular IrAEs, despite being categorised as 
grade 2, which does not necessarily mandate per-
manent discontinuation. Three of these patients 
were treated solely with topical steroids, which 
suggests a low threat to vision, and which would 
not normally interfere with CPIs. In cases where 
topical steroids are not sufficient, intravitreal or 
periocular steroids should be considered to ena-
ble patients to remain on CPIs.

It is possible that patients diagnosed with mela-
noma may be at increased risk of developing uvei-
tis due to the presence of melanin in the retinal 
pigment epithelium. An immune-mediated 
response to melanin-producing cells in the eye may 
occur both in patients on treatment and in those 
who develop an immunological reaction to their 
cancer independent of treatment. In our series, 
MAR was the most likely diagnosis in one of two 
patients reporting ocular toxicities that were not 
due to uveitis, based on symptoms described and 
investigations performed. The pathology is thought 
to be due to shared neuroectodermal lineage of 
melanocytes and retinal cells. Conversely, uveitis is 
not unique to patients with a diagnosis of mela-
noma. Patients at increased risk of uveitis may 
include those with other immune-related side 
effects and those predisposed to autoimmune dis-
ease or with a significant family history.32

Four of our patients, of whom two had other 
IrAEs, responded very well to retreatment with 
CPIs, highlighting a key unanswered question 
concerning whether the occurrence of IrAEs can 
predict a therapeutic response.32,33 Several studies 
have reported increased progression-free and 
overall survival in patients who experienced IrAEs 
with CPIs compared to those who did not.34,35 To 
date, it remains unclear whether the development 
of uveitis or other specific IrAEs is associated with 
better outcomes from treatment with CPIs,34,36 
although it is quite plausible that an observed 
inflammatory response within the eye or elsewhere 
might reflect an enhanced immune response 
against cancer. The number of patients in our 
study is insufficient to answer this question, but 
further study is warranted and, if proved, this 
could be reassuring for patients who have previ-
ously stopped immunotherapy while being treated 
for inflammatory side effects.

In conclusion, ocular IrAEs are relatively uncom-
mon IrAEs associated with CPIs, but can be dra-
matic and may lead to permanent visual loss. 

Prompt recognition in oncology clinics and early 
referral to an ophthalmologist is essential. Patients 
with confirmed ocular inflammation require close 
monitoring in the eye clinic and ongoing liaison 
with their oncologist regarding optimal treatment 
and the use of corticosteroids. The option of 
intraocular steroid implants should be considered 
as an alternative to systemic steroids when IrAEs 
do not resolve with topical steroids alone, with 
the potential benefit of being able to continue  
on CPIs.

In conjunction with our ocular IrAE management 
algorithm (Figure 2), we propose the following 
basic steps to follow when seeing immunotherapy 
patients with ocular symptoms in the clinic:

1.	 document the symptoms and signs and 
their severity

2.	 escalate by referral to an ophthalmologist; 
consider urgency of referral and the need to 
interrupt CPI therapy depending on symp-
tom severity

3.	 obtain an ophthalmological diagnosis
4.	 take a multidisciplinary approach to man-

aging the ocular symptoms and the need or 
otherwise to restart CPIs, based on risk/
benefit considerations.
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