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Abstract: The development of immune checkpoint inhibitors (ICI) has dramatically chan-
ged the clinical management of metastatic melanoma and other solid tumors. Despite 
exclusion from initial clinical trials, there is a growing body of retrospective data that 
suggest ICI can be used in patients with underlying autoimmune disease (AID) with 
a tolerable level of anticipated immune-related adverse events (irAEs) and a rate of severe 
irAEs comparable to that of patients without underlying AID. Coordination with other 
subspecialists and careful monitoring for irAEs is critical in safely managing these patients. 
Studies exploring novel approaches examining the use of targeted immunosuppressants in the 
prevention and management of irAEs, as well as multiple studies currently underway are 
aimed at establishing safe clinical practices when using ICI in patients with underlying AID. 
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Introduction
In 2011, ipilimumab became the first approved treatment to demonstrate a survival 
benefit for advanced melanoma, marking the beginning of a new era in cancer 
immunotherapy.1 In the last decade, multiple immune checkpoint inhibitors (ICI) 
were developed and approved for clinical use across a number of cancer types.2 

Ipilimumab blocks cytotoxic T-lymphocyte associated antigen 4 (CTLA-4), 
a molecule that functions as an immune checkpoint between T-cells and antigen 
presenting cells to dampen the immune response.1 Multiple drugs targeting the 
programmed cell death 1 (PD-1/PD-L1) pathway are also now routinely used in 
clinical practice, with pembrolizumab and nivolumab now approved for use in 
melanoma.3,4 Five-year survival data are now available from the original trials for 
advanced melanoma with these ICI, which show plateau of both progression-free 
and overall survival suggesting a population of patients who not only responded 
during treatment but have a durable reprogramming of their adaptive immune 
response after treatment with ICI.5–7

Given the widespread indications for ICI in a variety of malignancies, up to 
44% of the cancer population in the US may be candidates for therapy with 
a checkpoint inhibitor.8

Immune-related adverse events (irAEs), which result as collateral damage from 
immune system activation in patients receiving ICI, occur in most patients. Early 
studies in melanoma observed irAE-related toxicity in 60–70% of participants.9,10 

These effects can range in severity from minor rash and loose stools, to severe 
irAEs requiring hospitalization with significant morbidity and mortality.10,11

Correspondence: April K Salama  
Email april.salama@duke.edu

Cancer Management and Research 2021:13 8199–8208                                                   8199
© 2021 Dietz et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Cancer Management and Research                                                       Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 22 June 2021
Accepted: 25 September 2021
Published: 2 November 2021

http://orcid.org/0000-0001-9586-9902
mailto:april.salama@duke.edu
http://www.dovepress.com/permissions.php
https://www.dovepress.com


There is significant concern regarding the use of 
checkpoint inhibitors in patients with underlying autoim-
mune disease (AID) that led to exclusion of these patients 
from many of the large, randomized trials used for initial 
FDA approval.12 This has then translated to a vacuum of 
information in clinical practice, due to limited reliable 
data documenting safety and efficacy of ICI in these 
patient populations. Additionally, there is limited infor-
mation regarding the safety of ICI in these patients and 
best practices for toxicity monitoring and treatment. 
Moreover, there are no known biomarkers readily avail-
able for clinical practice that predict the incidence and 
severity of irAEs. Patients with known AID are often not 
considered candidates for potentially life-saving therapy 
with ICI and are often still excluded from clinical trials 
despite continued, albeit cautious use in clinical 
practice.13

In this review, we will examine the available data 
describing outcomes of patients with underlying AIDs 
treated with ICI and address the need for standardized 
guidelines for selection and management of these patients. 
Although these patients were universally excluded from 
initial trials, retrospective review of management out-
comes shows there is a population of individuals with 
AIDs who can tolerate and benefit from therapy with ICI.

Pathophysiology of the 
Development of irAEs
Development of autoimmune manifestations during treat-
ment with ICI therapy is multifactorial and hypotheses 
include the increase in pro-inflammatory cytokines due to 
T-cell activation and direct T-cell effects against host 
tissue.9 There is a growing body of evidence with multiple 
studies in the pre-clinical setting implicating CTLA-4 and 
PD-1 pathways in the development of immune- 
dysregulated phenotypes in animal models and 
humans.14–16 CTLA-4 knockout mice develop uniformly 
fatal lymphoproliferation with multiorgan dysfunction,14 

whereas PD-1 knockout mice can develop autoimmune 
diseases such as dilated cardiomyopathy, glomerulonephri-
tis and autoimmune diabetes, suggesting the distinct, but 
critical roles these loci play in regulating immune pro-
cesses that could lead to pathologic states.15,16 Single 
nucleotide polymorphisms (SNPs) at these loci have also 
been implicated in autoimmune disease in humans.17,18 

Other SNPs are implicated in increased risk for breast, 
gastrointestinal and head and neck cancers, highlighting 

the role of disrupted immune surveillance in the develop-
ment of malignancy.19,20

Development of certain irAEs mimicking known AID 
correlates with response to immunotherapy in patients 
with melanoma. There is a well-documented relationship 
between checkpoint-inhibitor induced cutaneous toxicity, 
specifically vitiligo, and improved tumor response.21–23 

A retrospective study of 346 patients with melanoma 
showed that those who developed gastrointestinal immune 
adverse events had a statistically significant improvement 
in progression-free and overall survival compared to those 
who did not.24 Moreover, the severity of the irAE 
appeared to correlate with benefit: patients who developed 
higher-grade diarrhea had a statistically significant 
improvement in overall survival.24 Multiple prospective 
studies however have demonstrated no difference in pro-
gression-free and overall survival in patients with 
advanced melanoma who stopped treatment due to toxicity 
versus those who did not.6,25 Conversely, secondary ana-
lysis of keynote-054 comparing relapse-free survival in 
patients who received adjuvant pembrolizumab after sur-
gical resection of stage III melanoma showed longer 
relapse-free survival in patients who developed irAEs on 
ICI.26 This implies that in a carefully monitored clinical 
setting, some level of immune mediated toxicity can be 
safely tolerated in order to achieve adequate treatment 
response, and with more rigorous data, this could have 
implications for patients with pre-existing AID as well.

Immunotherapy in Patients with 
Underlying Autoimmune Disease
Clinical trials have largely excluded patients with pre- 
existing AID due to concerns for increased toxicity; how-
ever, there is growing evidence that ICI can be used in 
patients with underlying AID with careful consideration 
and planning. While some patients with mild AID not 
requiring systemic immunosuppressive therapy are 
allowed in trials, there are many patients who are ulti-
mately deprived of the opportunity. The main underlying 
concerns are the increased risk and severity of irAEs, the 
risk of flares of underlying AID, and the possibility that 
immunosuppressive treatment for AID will decrease the 
efficacy of ICI, leading to worse outcomes. While there 
are alternatives to consider in some situations, treatment of 
melanoma is still heavily reliant on ICI for disease control 
particularly in the metastatic setting with increasing evi-
dence supporting ICI in adjuvant settings.27–29
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Multiple studies attempted to characterize the risk of 
AID flare and de novo irAEs in these patients, relying on 
retrospective review of pre-existing clinical data. Studies 
discussed in this review are summarized in Table 1. Kehl 
et al performed a large retrospective case series from 
a private insurance database, in which 4438 patients were 
identified who had received ICI for malignancy between 
June 2011 and June 2017. There were 283 patients (6%) 
identified with AID based on ICD 9/ICD 10 codes. These 
patients had a statistically significant increase in hospita-
lization for irAEs and need for corticosteroid treatment 
compared to those with no identified AID.30 Another 
study by Bender et al examined claims data and electronic 
health records to compare patients with and without AID 
undergoing therapy with ICI for melanoma. Among 
patients receiving anti-PD-1 therapy, which generally has 
a more favorable toxicity profile than anti-CTLA-4 or dual 
checkpoint inhibitor therapy, patients with underlying AID 
once again had a statistically significant increase in hospi-
talization and treatment with oral prednisone compared to 
patients without underlying AID.31,32 These studies were 
able to capture a significant population of patients and 
compare basic metrics such as hospitalization rates with 
patients not affected by AID, but were limited by the use 
of insurance and pharmacy databanks as the source of 
data, relying on the use of specific diagnostic codes to 
determine inclusion of a patient in a specific group. 
Additionally, there is no opportunity for review of indivi-
dual cases or specific clinical data such as type and sever-
ity of irAE that would prove valuable in making clinical 
decisions and advising patients on their risk.

Further studies have included case reviews to describe 
clinical outcomes in these patients. Cortellini et al exam-
ined 751 patients in Italy, 85 (11.3%) with preexisting 
AID, who received anti PD-1 immunotherapy for 
advanced cancer. They found patients in their study had 
no statistically significant increase in grade 3 or 4 toxici-
ties compared to individuals without autoimmune disease. 
Furthermore, there was a statistically significant difference 
in composite irAE of any type and grade 1 or 2 toxicities 
compared to non-affected individuals.33 This group did not 
distinguish between flare of underlying disease and de 
novo irAE in their statistical analysis, but all grade 3 or 
4 events in patients with AID were flares of their under-
lying diseases. While this study showed patients with pre- 
existing AID did have an increase in low grade irAEs, 
AID was not an independent factor in progression-free 
survival or overall survival.33

The most comprehensive examination of ICI and 
AID in patients with advanced cancer was a meta- 
analysis performed by Abdel-Wahab et al.34 They eval-
uated data from 49 publications documenting 123 cases 
of patients with AID receiving ICI, and 83.7% of cases 
represented patients with melanoma. The most common 
pre-existing conditions represented in this analysis were 
psoriatic arthritis and psoriasis (22.8%), rheumatoid 
arthritis (16.3%), autoimmune thyroid disease (8.9%), 
inflammatory bowel disease (10.6%), and multiple 
sclerosis (4.9%). Treatment consisted of ipilimumab in 
44.7%, anti-PD-1 therapy in 52%, and anti-PD-L1 in 
19.5% of patients. Only 2.4% of patients received dual 
checkpoint inhibitor therapy with ipilimumab and nivo-
lumab. The majority of patients (84%) had been treated 
for their underlying AID at some point, and 43% of 
patients were still on active therapy at the time of 
initiating immunotherapy. The majority of patients 
(75%) developed an adverse event with 50 (41%) 
experiencing flare of their AID and 31 (25%) develop-
ing a de novo irAE, while eleven (9%) patients had both 
a flare and a de novo event. There was no difference in 
irAEs observed between patients with active vs inactive 
AID (67% vs 75%), and there was a trend toward fewer 
adverse events if patients were on therapy for their AID 
at the initiation of ICI (59% vs 83%). In contrast, 
Leonardi et al demonstrated that patients with well con-
trolled pre-existing AID at the time of initiation of ICI 
therapy for non-small cell lung cancer had a statistically 
significant decreased incidence of flare of pre-existing 
disease, with a 50% incidence in symptomatic patients 
versus only an 18% incidence in asymptomatic 
patients.35

These studies suggest that across all cancer types 
there are patients with AID who can tolerate ICI therapy 
with rates of severe irAE like that of the general popu-
lation. Patients with AID have an increased risk of 
irAEs with a majority representing grade 1–2 toxicity 
that can be managed with steroids in an office 
setting.30,32 Abdel-Wahab et al and Leonardi et al were 
able to provide insight into the relationship between 
disease control at the time of treatment and irAEs, 
while Cortellini et al provided evidence that there is 
no harmful effect on overall survival in patients 
with underlying AID when examined across cancer 
types.33–35 While these retrospective studies are infor-
mative, prospective studies are needed in this patient 
population for clarification of conflicting data regarding 
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the use of ICI therapy in patients with pre-existing AID. 
Further studies are necessary to effectively describe the 
relative risk of irAEs and efficacy of ICI treatment in 
patients with active AID not on therapy, AID controlled 
on therapy, and AID off therapy at time of initiation 
of ICI.

Immunotherapy in Patients with 
Melanoma and Underlying 
Autoimmune Disease
Given the lack of alternative treatment options and broad 
use in clinical practice, there have been several 

Table 1 Summary of Case Series Cited in This Review

Study Patients, n Tumors (%) ICI Used (%) AID (%) Baseline AID 
Treatment (%)

AID 
Flare (%)

irAEs (%)

Cortellini 

et al33

85 NSCLC (65.5), 

melanoma (21.2), 

RCC (12.5)

Pembrolizumab 

(24.2), nivolumab 

(75.8)

AIT (60), psoriasis (13), 

rheumatologic (11.8), 

IBD (3.5)

Any (17.6) 

Steroids (13) 

Other 

immunosuppressant (3.5)

47 65.9

Abdel- 

Wahab 

et al34

123 Melanoma (83.7), 

lung (13), RCC 

(2.4) merkel cell 

(0.8)

Ipilimumab (44.7) 

Nivolumab (27) 

Pembrolizumab (19) 

Atezolizumab (0.8) 

Combination (2.4)

Psoriasis and psoriatic 

arthritis (22.8) 

RA (16.3), AIT (8.9), 

IBD (10.6), MS (4.9), 

Sarcoidosis (4.1), MG 

(3.3)

Any (26.7), Steroids 

(20.8), Synthetic 

DMARDs (14), Biologic 

DMARDs (1.0), Other 

(4.0)

49.5 34

Leonardi 

et al35

56 NSCLC (100) PD-1/PD-L1 (100) Rheumatologic (45), 

dermatologic (29), AIT 

(16), IBD (11), 

neurologic (5)

Any (20), Steroids (7), 

Steroid sparing agents 

(12.5)

23 38

Johnson 

et al36

30 Melanoma (100) Ipilimumab (100) RA (20), psoriasis (17), 

IBD (20), MS (7), AIT 

(10), sarcoidosis (7), 

SLE (7), other (23)

Any (73), Steroids (33), 

DMARDs (43)

27 33

Kahler 

et al37

41 Melanoma (100) Ipilimumab (100) RA (15), psoriasis (17), 

IBD (7), AIT(37), 

sarcoidosis (5), MS (2.5)

Any (27), Steroids (14.5), 

5-ASA agents (7), 

Methotrexate (2.4)

29.2 29.2

Menzies 

et al38

52 Melanoma (100) Anti-PD-1 RA (25), IBD (9.6), 

psoriasis (11.5), 

sarcoidosis (5.8), other 

rheumatologic (21), 

neurologic (10), AIT (8)

Any (38), Steroids (17), 

Steroid sparing (10), 

Steroids +SSA (10)

38 29

Grover 

et al40

25 Melanoma (40), 

lung (28), CRC (8), 

GU (8), gyn 

(4), merkel cell (4)

Ipilimumab (4) 

Anti PD-1/PD-L1 

(88) 

Combination (8)

IBD (84), microscopic 

colitis (16)

Any (40), 5-ASA agents 

(28), Steroids (8), Anti 

TNF (8)

28 No data

Abu-Sbeih 

et al41

102 Melanoma (44), 

NSCLC (23), GI 

(17), GU (7), H+N 

(4), other (6)

CTLA-4 (7) 

PD-1/PD-L1 (83) 

Combination (10)

IBD (100) Any (58), mesalamine 

(36), other 

immunosuppression (22)

41 31

Efuni 

et al50

22 Melanoma (32), 

NSCLC (32), 

merkel cell (9), H 

+N (9), GU (10), 

gyn (5)

Ipilimumab (23) 

Nivolumab (41) 

Pembrolizumab (59)

RA (100), other AID 

present as well (32)

Any (73), Steroids (55), 

Hydroxychloroquine 

(14), Methotrexate (32), 

Other (15)

55 32

Abbreviations: NSCLC, non-small cell lung cancer; RCC, renal cell carcinoma; GU, genitourinary; CRC, colorectal cancer; gyn, gynecologic; AIT, autoimmune thyroid 
disease; RA, rheumatoid arthritis; MS, multiple sclerosis; IBD, inflammatory bowel disease; DMARD, disease-modifying antirheumatic drug.
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retrospective case studies reviewing ICI and AID in 
patients with malignant melanoma. While there are alter-
natives to consider in some situations, treatment of mela-
noma is still heavily reliant on ICI for disease control 
particularly in the metastatic setting with increasing evi-
dence supporting use in adjuvant settings.27–29

Johnson et al performed a retrospective review of cases 
of nine academic medical centers in patients with mela-
noma who received ipilimumab despite underlying AID.36 

The most common AIDs in the 30 patients included were 
rheumatoid arthritis in 6 patients, psoriasis in 5, and 
inflammatory bowel disease in 6. Eight patients (27%) 
developed a flare of their AID, and 10 patients (33%) 
suffered a grade 3 or 4 immune related adverse event, 
which was either a de novo irAE or a flare of their pre- 
existing AID. Importantly, 15 patients (50%) had no 
immune-related complications. There was one death in 
this series in a patient with psoriasis who developed 
grade 5 colitis, after a diagnostic delay. Kahler et al exam-
ined data from 14 skin cancer centers in Germany in 
patients with AID who received ipilimumab.37 Forty-one 
patients were identified, but a considerable proportion 
(41%) had autoimmune thyroiditis as their main AID, 
and 27% had rheumatoid arthritis. Approximately 30% of 
patients developed a flare of their AID and another 30% 
had a de novo irAE. Nearly half of patients had no 
immune complications, a similar proportion to the pre-
viously described cohort.36,37 Overall, these studies rein-
force similar findings that roughly 50% of patients with 
AID and melanoma started on ipilimumab will have an 
irAE, either de-novo or an AID flare.

An international retrospective cohort of melanoma 
patients with pre-existing AID receiving pembrolizumab 
or nivolumab was examined by Menzies et al. In this 
study, 52 patients across 13 academic referral centers 
were identified after receiving anti-PD-1 therapy. Only 
38% of patients had a flare of their underlying disease 
while 29% developed de novo irAEs.38 Notably, there 
was an increase in irAEs in patients on therapy for AID 
at the time they initiated ICI, which is the opposite from 
the observation made by Abdel-Wahab et al, suggesting 
the risk of developing an irAE is complex and may be 
influenced by both the overall severity of underlying AID 
and disease control at the start of ICI therapy.34,38

These studies suggest that while there are patients with 
underlying AIDs who develop worsening symptoms while 
on ICI, there may not be a clinically significant difference 
in the rate of severe de novo irAEs. The increase in 

toxicity was largely represented by patients who experi-
enced grade 1–2 irAEs. However, these studies are limited 
in their ability to directly guide clinical decision making. 
While these studies include data from multiple centers, the 
number of cases examined remains limited. Similarly, the 
retrospective design allows for significant bias and con-
founding variables. The data are difficult to generalize to 
individual patients given the heterogeneity of the reported 
underlying autoimmune disorders, characteristics of their 
malignancy, and clinical status. While these studies 
included patients with more prevalent autoimmune dis-
eases; namely rheumatoid arthritis, IBD and MS, there 
were also patients included with thyroiditis, severe asthma 
and hematological autoimmune disorders such as immune 
thrombocytopenic purpura and cold agglutinin disease. 
The veritable mix of patients included significantly 
diminishes one’s ability to generalize the results to their 
specific patient populations, and more studies are needed 
in patients with specific autoimmune diseases in order to 
best guide clinical decisions.

ICI in Inflammatory Bowel Disease
Colitis is a common irAE in patients receiving ICI therapy 
that causes significant morbidity and potential mortality, 
making patients with pre-existing ulcerative colitis (UC) 
and Crohn’s disease a therapeutic challenge for oncolo-
gists. In one case report, a patient developed grade 3 colitis 
after treatment with ipilimumab for melanoma in the set-
ting of active UC. The patient was treated with TNF-α 
blockade and colectomy before successfully tolerating 
rechallenge with anti-CTLA-4 therapy resulting in com-
plete response (CR) of the melanoma.39 A meta-analysis 
of multiple case series showed 8 of 13 (62%) patients with 
inflammatory bowel disease (IBD) developed an adverse 
event, including 5 (39%) who had an exacerbation of their 
underlying colitis with one of these cases resulting in 
a life-threatening bowel perforation.28 Another retrospec-
tive review included 21 patients with IBD receiving ICI in 
which only 4 patients (19%) developed a flare of their 
underlying colitis.40 Of note, the 2 patients in this series 
receiving dual checkpoint with ipilimumab and nivolumab 
developed a flare of their colitis, consistent with the 
increased toxicity seen in the general population with 
combined checkpoint blockade.31 A large, multi-center, 
retrospective review from Abu-Sbeih et al identified 102 
patients from fourteen treatment centers with confirmed 
IBD receiving either anti-CTLA-4 or anti-PD-1/PD-L1 
therapy.41 45% of patients in this cohort had melanoma; 
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and a majority (83%) of patients were on single agent PD- 
1/PD-L1 therapy for their malignancy. Only 58% were on 
active treatment for their IBD at the time ICI was initiated. 
This study included statistical comparison to patients 
receiving ICI without underlying IBD and showed 
a statistically significant difference in rate of GI adverse 
events between these groups (41% vs 11%). Univariate 
analysis showed CTLA-4 blockade had higher odds of GI 
adverse events. Otherwise, there was no statistically sig-
nificant association between odds of GI adverse events and 
several other important clinical metrics including whether 
patients were on therapy for IBD before ICI was initiated, 
pretreatment endoscopic findings, recent active IBD, colo-
nic involvement, extraintestinal involvement of IBD or 
known anatomical complications of IBD (ie, stricture or 
fistula). The authors do note that although there were 
limited data, 5 of the 7 patients who had severe features 
on endoscopic examination before initiating treatment with 
ICI developed GI adverse effects, and further studies 
investigating the predictive role of pretreatment endoscopy 
could provide useful insight.41

Two case reports have documented a strategy to pre-
vent colitis flares through the simultaneous administration 
of an ICI plus a biologic, either tocilizumab or vedolizu-
mab in patients with underlying Crohn’s disease.42,43 

These cases both resulted in durable tumor response with 
only a mild flare of the underlying colitis. This highlights 
the complexity regarding the overlap in the mechanism of 
action of ICI, with a desire to generate anti-tumor immune 
responses, against the pathophysiology of IBD, but may 
also offer practical alternative strategies to manage the 
potential toxicity of ICI therapy in patients with IBD. 
While ICI therapy in patients with underlying IBD can 
be considered safe and effective in some patients, there is 
a risk for clinically significant colitis flares as well as 
development of de-novo irAEs in these patients. 
Coordination with an IBD specialist and careful monitor-
ing for diarrhea and extra-intestinal symptoms should be 
included as part of a multi-disciplinary approach in the 
care of these patients.

ICI in Rheumatoid Arthritis
Rheumatoid arthritis (RA) is a rare autoimmune disease, 
and studies have validated the increased malignancy risk 
in these patients, specifically an increased risk of non- 
Hodgkin's lymphoma, non-melanoma skin cancer, and 
lung cancer.44–46 ICI-associated inflammatory arthritis is 
well described, and symptoms can persist for months to 

years after cessation of immunotherapy.47 Moreover, 
patients with pre-existing RA may experience disease 
flares on ICI therapy.47–49 The meta-analysis by Abdel- 
Wahab et al included 20 patients with RA, 15 of whom 
developed irAEs, either disease flare or de novo irAE with 
12 requiring steroids and 2 requiring infliximab for refrac-
tory colitis.34 Multiple retrospective studies described pre-
viously noted an increased rate of disease flare in 
rheumatic diseases compared to dermatologic, neurologic 
or gastrointestinal autoimmune diseases in the setting of 
ICI therapy.37,38

One retrospective cohort study included patients with 
RA undergoing therapy with ICI for solid malignancy, and 
among 22 patients, 7 received therapy for melanoma.50 

Seventy-three percent of patients experienced either dis-
ease flare or a de novo irAE, which is a higher incidence 
than some larger cohort studies including one heteroge-
nous population of patients based on underlying AID.36,50 

Only two patients developed grade 3 toxicity with colitis 
and dermatitis representing the most common adverse 
events. Twelve (55%) patients experienced an RA flare, 
and 10 of these patients (83%) required oral steroids. 
While the majority of complications were treated with 
a short course of steroids and resolved, 5 patients required 
cessation of ICI therapy due to disease flare or de novo 
irAE, but only 1 required permanent discontinuation.50

Another smaller series from Lee et al described 
a cohort of eight patients with rheumatoid arthritis under-
going therapy with ipilimumab for melanoma.51 In this 
series, only 2 patients received the planned four cycles of 
ipilimumab with five discontinuing early due to intolerable 
side effects, two with grade 3 arthritis and four with grade 
3 colitis. Additionally, adverse events were common, with 
half of the patients developing more than one irAE.

The clinical significance of the reported differences in 
these case series remains unclear. Overall, these studies 
highlight the need for studies with larger sample sizes in 
order to adequately characterize and describe the risk of 
irAEs and disease flares in patients with rheumatoid arthri-
tis and other rheumatic diseases. In these small series, 
there is an increased incidence of irAEs in patients with 
RA compared to those with other underlying AIDs. 
Despite these irAEs, it is likely that some patients with 
RA could tolerate and benefit from therapy with ICI; 
however, further investigation is necessary to determine 
how to monitor and manage complications in these 
patients as part of a collaborative effort between medical 
oncology and rheumatology.
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Multiple Sclerosis and Other 
Neuroinflammatory Disorders
Data regarding the management of melanoma patients 
with underlying multiple sclerosis (MS), myasthenia 
gravis (MG), and other neuro-inflammatory disorders are 
limited, with no clear consensus on how to select patients 
for ICI therapy. Information is limited to observational 
data, case reports, and patients who are included in cohort 
studies having significant variation in clinical presentation 
and outcome. These disorders should be of particular con-
cern for medical oncologists given the risk of morbidity 
and even mortality with exacerbation of a pre-existing 
neurological autoimmune disease.

There are multiple accounts of MS patients undergoing 
therapy with no complication or remaining on therapy with 
interferon beta during ICI therapy, but also reports of rapid 
disease progression on ICI.52 Garcia et al performed an 
institutional and FAERS review of patients with adverse 
reaction to ICI and a history of multiple sclerosis. In total 
14 cases were identified with seven occurring in patients 
receiving therapy for melanoma. Adverse events included 
altered mental status, increased weakness and sensory dis-
turbance attributed to ICI-induced flare of their underlying 
MS. Three patients had progressive MS (23%), and two 
patients died as a result (15%).53

Outside of MS and MG there are cases of ICI used in 
other neurological autoimmune disorders, such as neuro-
myelitis optica and transverse myelitis, but no large 
cohorts of data.37 Case reports of disorders such as MG 
show the significant risk ICI therapy poses to these popu-
lations. Multiple case reports describe patients with meta-
static melanoma who had significant worsening of 
underlying MG with pembrolizumab monotherapy result-
ing in hospital admission, respiratory failure requiring ICU 
admission and non-invasive positive pressure ventilation, 
as well as therapy with IVIG.54,55 In Abdel-Wahab et al’s 
study, four patients with myasthenia gravis were included 
and all developed immune toxicity with three developing 
flares of myasthenia gravis and one with new granuloma-
tous infiltration of the pleura attributed to irAE.34

The neurological autoimmune disorders represent an area 
of clinical practice where there is little consensus regarding 
safety of ICI among available retrospective data. Therapy 
with an ICI in these patients could be considered, but active 
involvement from the patient’s neurologist as well as 
a proactive plan for symptom monitoring and control should 
be considered before initiation of therapy.

Future Directions
There are currently two separate single arm, prospective, 
phase 1b clinical trials evaluating the use of nivolumab in 
patients with dermatomyositis, systemic sclerosis, rheuma-
toid arthritis, systemic lupus erythematous, multiple sclero-
sis, Sjogren’s syndrome and inflammatory bowel disease 
who have a malignancy known to be sensitive to anti-PD 
-1 therapy (NCT03816345, NCT03656627). These studies 
will provide meaningful data regarding frequency of 
adverse events both from disease flare and de novo irAEs 
gathered in the controlled setting of a clinical trial, a critical 
first step in answering the many questions that remain.

While there is no consensus or randomized data to support 
strategies to prevent and treat irAEs and disease flares in 
patients with autoimmune diseases on ICI, multiple strategies 
have been proposed including B cell directed therapies such as 
rituximab for patients with SLE, the gut specific anti-α4β7 
integrin vedolizumab in patients with IBD and anti-IL-6 in 
rheumatoid arthritis.56 These proposals are based mainly on 
preclinical data and anecdotal evidence from individual cases, 
but this approach does take advantage of the sheer complexity 
of the adaptive immune system, potentially enabling the gen-
eration of a tumor-specific immune response, while minimiz-
ing irAEs via alternative pathways. In the future, it is possible 
that selective immunomodulators will be used concurrently 
with ICI in these patients to prevent or treat irAEs. 
Furthermore, while there are currently no FDA-approved 
assays to predict irAEs in patients with or without underlying 
AID, this is an ongoing area of research with multiple cyto-
kines found to correlate with increased risk of irAEs.57 This 
may allow medical oncologists to be proactive in the preven-
tion of irAEs rather than reactive after their development.

Conclusion
Currently, there are limited data to guide clinical decision- 
making regarding selection of patients with underlying 
AID for cancer treatment with checkpoint inhibition; how-
ever, it appears that there is a population of these patients 
who can tolerate ICI therapy with minimal to no irAEs. 
Existing data are in the form of retrospective case series 
and meta-analyses with likely selection bias and hetero-
genous reports of severity of autoimmune disease and 
malignancy. It is impossible to truly determine the fre-
quency of autoimmune flares and de novo irAEs outside 
the setting of a prospective cohort study, which will also 
be essential for development of standardized clinical pro-
tocols to monitor these patients while initiating therapy.
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It is possible to give checkpoint inhibitors safely to 
patients with underlying autoimmune diseases; however, 
decisions must be individualized as limited concrete data 
exist to guide patient selection. It is also possible that novel 
strategies to modulate checkpoint blockade toxicity may 
diminish the risk of irAEs, both pre-existing disease flare 
and de novo irAEs, in this patient population in the future.

Considerations for initiating immune therapy in 
patients with underlying AID should include an emphasis 
on transparency and shared decision making between the 
patient and provider, and if possible, the patient should 
have well-controlled AID before starting treatment with 
ICI. Coordinated care between oncology and other sub- 
specialists as appropriate, is critical for toxicity monitoring 
and early intervention in order to maximize clinical benefit 
while mitigating risk.
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