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Safety of immune checkpoint inhibitors in patients with cancer
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Background: Patients with pre-existing autoimmune disease (AD) have been largely excluded from clinical
trials of immune checkpoint inhibitors (ICI), so data on safety of ICIs among patients with pre-existing AD
are relatively limited. There is a need for deeper understanding of the type and management of complications
from ICI in patients with pre-existing AD. We sought to investigate the safety of ICIs in patients with
pre-existing ADs as well as factors associated with AD flare.

Methods: Consecutive patients with pre-existing AD who received monotherapy as well as combination
of ICI therapies at our institution from September 2015 through September 1%, 2018 were identified.
Clinical information was abstracted via manual chart review. Clinical factors associated with AD flare were
determined using multivariable logistic regression.

Results: A total of 42 patients were identified of whom 12 developed AD flare. All flares were treated with
oral or topical corticosteroids, while a patient with flare of rheumatoid arthritis was treated with tofacitinib
and another patient with Crohn’s flare was treated with infliximab. Female sex, smoking status, higher age at
the start of ICI therapy, cancer type, such as melanoma and lung cancer as compared to other cancers, were
not significantly associated with AD flare, however, patients with underlying rheumatologic AD were noted
to have a five times greater likelihood of flare as compared to other non-rheumatologic AD. Nine patients
developed new immune related adverse events (IRAEs) unrelated to underlying AD, such as inflammatory
poly-arthropathy, neuropathy, hypothyroidism, diarrhea, lichenoid drug eruptions, which were managed
with oral and/or topical corticosteroids. ICI was stopped in six patients due to AD flare, in four patients due
to IRAE flare (out of which one resumed ICI after resolution of IRAE).

Conclusions: In patients with pre-existing AD treated with ICI, AD flare occurred in 28% of patients and
were managed successfully with corticosteroids alone or with additional disease-modifying therapies. ICI
could be considered in patients with AD, but with very close monitoring and preemptive multidisciplinary
collaboration.
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Introduction

Immune checkpoint inhibitors (ICI), such as monoclonal
antibodies directed against cytotoxic T-lymphocyte-
associated protein 4 (CTLA-4), programmed cell death
protein 1 (PD-1), and programmed cell death ligand 1 (PD-
L1) have been approved for use in advanced and metastatic
cancers, ushering new therapeutic options in the field of
immuno-oncology. The side effects of these agents appear
to manifest due to the unchecked activity of T cells and
causes them to damage the organ systems due to immune-
activated inflammation, called immune-related adverse
events (IRAEs) (1). The commonly affected organ systems
include skin, gastrointestinal tract, endocrine, liver, lung,
kidney, musculoskeletal, among many others (2).

During the early clinical trials of ICI, patients with
autoimmune disease (AD) have largely been excluded, due
to the perceived risk of frequent IRAEs, which can range
from mild to life-threatening and/or possible flare of the
underlying AD (3-13). Due to this, there is a knowledge
gap regarding the safety of ICI therapy among patients with
pre-existing AD who develop cancer.

The role of ICI continues to expand in different types
of cancer with emerging data. This has led to a growing
need for more robust safety data among patients with AD
and cancer who need to be treated with ICI. Therefore, we
conducted this single-center, observational retrospective
study to evaluate the occurrence of AD flares and/or new
IRAEs among patients with prior ADs treated with ICI and
identify the factors associated with increased AD flare such
as rheumatological AD as compared to non-rheumatological
AD. We present the following article in accordance with
the STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-8124).

Methods

We retrospectively collected clinical and pharmacological
data on all patients with cancer who received ICI and had
a pre-existing AD, at the University of Iowa Hospitals
and Clinics from September 2015 through September
2018. Patients with pre-existing AD were identified by
independent chart review by three co-authors (AK, US,
MF). The ICI inhibitors included in the study were anti-
PD-1 agents (Pembrolizumab and Nivolumab); anti-PD-L1
agent (Atezolizumab) and CTLA-4 inhibitor (Ipilimumab).
Variables recorded during systematic comprehensive
chart review were: nature (type) of the preexisting AD
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(rheumatologic versus other), activity (activity was defined
based on the patient’s symptoms and treating physician’s
assessment) of the AD (in remission versus active); previous
and current therapies for AD; timeline of diagnosis of AD
and cancer; type of ICI therapy given (which included
monotherapy as well combination), course and duration
of ICI therapy; timeline of development of flares of pre-
existing AD (if applicable); development of any IRAE and
if so, grade/severity and course of the patient’s IRAE; and
vital status at the time of last documentation available in
the chart. Progression free survival (PFS) was defined as
the time from start of ICI to progression as per RECIST
1.1, clinical progression or death. Overall survival (OS)
was defined as the time from start of ICI to death from any
cause. Among patients who did not progress or die during
follow-up, censoring time was defined as the time of most
recent follow up. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013).
The study was approved by institutional review board of
the University of lowa (IRB# 201808794) and individual
consent for this retrospective analysis was waived.
Descriptive statistics were used to describe the baseline
characteristics of the cohort. Multivariable logistic regression
was used to identify the predictors of developing AD flare.
Clinical factors of interest selected were: age, sex, smoking
status, cancer type (metastatic melanoma, lung cancer vs.
others) and rheumatologic AD vs. others. We considered a
p-value less than 0.05 to be significant and the analysis was
conducted using statistical analysis software (SAS) V.9.4.

Results
Study population

A total of 917 patients with cancer were identified who
received an ICI therapy during the study time period. Of
these, 42 patients were eligible for inclusion due to having
a pre-existing AD and treatment with an ICI for underlying
cancer. The types of cancer for which ICI therapy was
given are listed in 7able 1. The underlying ADs identified
are listed in 7able 2. The baseline characteristics of the
participants are included in 7izble 1. Most participants were
men [24/42 (57%)] with the most frequent cancer treated
with an ICI being metastatic melanoma [25/42 (60%)].
There was a high proportion of patients who smoked [25/42
(60%)], and pembrolizumab [23/42 (55%)] and nivolumab
[13/42 (31%)] were the more commonly used ICIs as
compared to other ICI drugs. The most frequent AD in our
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Table 1 Baseline characteristics of the cohort

Characteristic Total (n=42)
Gender
Male 24
Female 18
Type of cancer
Metastatic melanoma 25
Lung cancer 11
Genitourinary (urothelial and renal) 4
Diffuse large B-cell ymphoma 1
Head and neck 1
Mean [SD] age at diagnosis of cancer 67 [13]
Smoking status
Ever smoker 25
Never smoker 17
Immune checkpoint inhibitors used
Pembrolizumab 23
Nivolumab 13
Atezolizumab 1
Ipilimumab 5

cohort was psoriasis (6/42) followed by rheumatoid arthritis
(5/42) and polymyalgia rheumatica (5/42).

Table 2 shows the AD identified among those who
received ICI therapy, 40% of patients had a pre-existing
rheumatologic condition, 24% had dermatologic, 12%
had neurologic, 9.5% had endocrine and, 9.5% had other
miscellaneous conditions (immune thrombocytopenic
purpura, membranoproliferative glomerulonephritis and
pulmonary sarcoidosis), and 5% had inflammatory bowel
disease. Table 3 demonstrates baseline treatment for pre-
existing AD before the initiation of ICI therapy; 14 out of
42 were not on any treatment for their pre-existing AD at
the time of start of ICI therapy. All patients had stable AD
at the time of ICI therapy initiation.

AD flarve during ICI therapy

Opverall, 12 (28%) of patients developed AD flare during ICI
therapy (1able 4). The median time to AD flare among those
who flared was 68 days. The average age at the time of ICI
initiation among those who flared was 70.7 (11.8) years and
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Table 2 Autoimmune disease frequency identified who received ICI
therapy

Autoimmune disease Frequency (n=42)

Rheumatologic 17 (40%)

1. Rheumatoid arthritis 5

2. Polymyalgia rheumatica 5

3. Psoriatic arthritis 4

4. Inflammatory arthritis 1

5. Scleroderma 1

6. Henoch Schénlein purpura 1
Dermatologic 10 (24%)

1. Psoriasis 6

2. Cutaneous lupus 2

3. Vitiligo 1

4. Bullous pemphigoid 1
Endocrine 4 (10%)

1. Hashimoto’s thyroiditis 1

2. Graves disease 1

3. Autoimmune hypophysitis 1

4. Type 1 diabetes mellitus 1
Gastrointestinal 2 (5%)

1. Crohn’s 1

2. Ulcerative colitis 1
Neurologic 5(12%)

1. Guillain Barre 2

2. Myasthenia gravis 1

3. Multiple sclerosis 1

4. Chronic inflammatory demyelinating 1

neuropathy
Others 4 (10%)

1. Immune thrombocytopenic purpura (ITP) 2

2. Pulmonary sarcoidosis 1

3. Membranoproliferative glomerulonephritis 1

(MPGN)

among those who did not flare was 67.1 (13). Seven patients
developed grade 1-2 flare, three developed grade 3-4, while
two flares were unable to be graded. Eight were treated only

with corticosteroid therapy out of which six received oral
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Table 3 Baseline treatment for pre-existing autoimmune disease (AD) before initiation of Immune check point inhibitor therapy

Autoimmune Disease

Treatment [number of patients]

Rheumatologic AD
1. Rheumatoid arthritis

2. Polymyalgia rheumatica

3. Psoriatic arthritis

4. Inflammatory arthritis

5. Scleroderma
Dermatologic AD

1. Psoriasis

2. Cutaneous lupus
Endocrine

1. Hashimoto’s thyroiditis

2. Graves’ disease

3. Autoimmune hypophysitis

4. Type 1 diabetes mellitus
Gastrointestinal

1. Crohn’s
Neurologic

1. Myasthenia gravis

2. Multiple sclerosis

3. Chronic inflammatory demyelinating neuropathy
Others

1. MPGN

MTX alone [1], HCQ alone [1], MTX + HCQ [1], MTX + HCQ +
prednisone [1], MTX + infliximab [1]

Prednisone [1]
Leflunomide + prednisone [1], MTX alone [2]
HCQ alone

Quinacrine, HCQ, sildenafil

Topical steroids

HCQ

Levothyroxine
Levothyroxine
Hydrocortisone, levothyroxine

Insulin

Infliximab

Mycophenolate mofetil, pyridostigmine

Interferon beta-1a

Intravenous immunoglobulin

Bortezomib then required dialysis

AD, autoimmune disease; HCQ, hydroxychloroquine; MTX, methotrexate; MPGN, membranoproliferative glomerulonephritis.

glucocorticoids, two required topical steroids and one required
intravenous high dose steroid. One patient recovered only
with best supportive therapy. One patient required tofacitinib
and another infliximab to treat AD exacerbation. One
patient required plasmapheresis, pyridostigmine, rituximab,
mycophenolic acid, abatacept and oral prednisone for a grade 4
AD flare. Due to the AD flare, five patients had to permanently
discontinue the ICI therapy. One patient who also developed
an AD had to stop therapy due to non-response to therapy and
not related to the AD flare.

Factors associated with AD Flare

Results of the multivariable logistic regression to identify
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factors associated with AD flare are shown in Tuble 5.
Smoking status (OR 1.793; 95% CI: 0.353-9.118), age at the
start of ICI therapy (OR 1.013; 95% CI: 0.950-1.08), being
obese (OR 1.684; 95% CI: 0.207-13.724) and particular
cancer types, such as melanoma and lung cancer compared
to others (OR 1.277; 95% CI: 0.23-6.96), female sex (OR
0.81; 95% CI: 0.165-3.97) were not significantly associated
with AD flare. Patients with an underlying rheumatologic
AD were noted to have a significantly higher occurrence
(OR 5.678; 95% CI: 1.10-29.299) of flare than patients with
non-rheumatologic AD. Median PFS for melanoma was
31 months and for lung cancer was 5.3 months. Median
OS for melanoma was not reached and for lung cancer was
12 months.
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Table 4 AD exacerbation during ICI therapy
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Table 6 Development of immune related adverse events

Characteristic Patients (n)

Characteristic Patients (n)

Flare of underlying AD
1. Patients who did not develop AD flare 30
2. Patients who developed AD flare 12

Grades of AD flares

1. Grade 1-2 7
2. Grade 3-4 3
3. Grade unknown 2

Treatment required for AD flares

1. No treatment required/supportive care 1
2. Corticosteroids only 8
3. Tofacitinib 1
4. Infliximab 1
5. Plasmapheresis 1

ICl therapy during/after AD flare
e Continued 7

e Permanently discontinued 5

AD, autoimmune disease; ICI, Immune check point inhibitor.

Table 5 Factors associated with an AD flare while on ICI
Odds ratio 95% ClI

Variable

Sex (female vs. male) 0.811 0.170-3.978

Smoking status (ever vs. never 1.793 0.353-9.118

smoker)
Age at the start of ICI therapy 1.013 0.950-1.080
Obese (versus not) 1.684  0.207-13.724

Underlying rheumatologic condition

5.678  1.100-29.299
(yes vs. no)

Type of cancer (metastatic melanoma

1.277 0.234-6.958
and lung cancer vs. others)

AD, autoimmune disease; ICl, Immune check point inhibitor.

Immune related adverse events

About 21% (9/42) developed a new IRAE while on ICI as
depicted in Table 6. IRAEs were noted in three patients with
skin rash, two with inflammatory arthritis and one patient
each with inflammatory arthritis, colitis, neuropathy and
hypothyroidism. Among them, 56% developed grade 1-
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IRAE unrelated to underlying AD
¢ Patients who did not develop IRAE’s 33
e Patients who developed IRAE’s 9
IRAE’s experienced among 9 patients
® Grade 1-2 5
e Grade 3-4 4
ICl therapy during/after IRAE

e Continued 4
® Temporarily discontinued 1
e Permanently discontinued 4

IRAE(s), immune related adverse event(s); AD, autoimmune
disease; ICl, immune checkpoint inhibitor; n, number of patients.

2 events and the rest developed grade 3—4 events. Four of
the nine patients continued with ICI therapy despite IRAE,
one patient required a temporary discontinuation and
then resumed, while the rest (4/9) required a permanent
discontinuation of ICI therapy.

Discussion

In our study, we found that among patients with a pre-
existing AD who received ICI therapy for cancer, a 28%
developed AD flare and 21% developed a de novo IRAE with
most being able to continue ICI therapy after treatment of
the flare or IRAE. There remains an unmet need among AD
population for treatment of cancer as the risk of developing
malignancy among patients with AD, especially rheumatoid
arthritis, is higher than the general population.

The most frequent AD in our cohort was psoriasis (6/42)
followed by rheumatoid arthritis (5/42) and polymyalgia
rheumatica (5/42), which appears to be consistent with a
prior systematic review (n=123) (14). Among the studied
population, about one-third (29%) developed a flare of
the pre-existing AD while on ICI therapy, this appears to
be similar to other studies (15-19). Most AD flares were
deemed grade 1-2 (58%), and were able to be managed
with corticosteroids. Leonardi er 4/. reported 87%, while
Menczies et al. reported that 94% of patients in their studies
developed grade 1-2 AD flare, suggestive of the possibility
that among the patients who develop an AD flare, most of
them are low grade and easily managed with corticosteroid
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therapy. More than half of the patients in our study went
on to finish the ICI therapy despite the flare. Patients with
rheumatologic AD were noted to have five times increased
occurrence of AD flare as compared to patients with non-
rheumatologic AD. This was also noted in Leonardi ez al.
study, however our study included more diverse types of
malignancies and ICI therapies. Notably, other studies have
also shown IRAEs to occur in less than a third of the studied
population with most being able to complete ICI therapy
despite IRAE development (14,18,20,21).

Strengths of our study include the analysis of patients
with various AD at baseline managed in a large academic
center, as well as the analysis of several ICI, and a detailed
systematic chart review. The limitations of our study
include a retrospective single-center cohort study with small
sample size, number of events, as well as missing data, e.g.,
a number of AD features may not have been captured with
detailed granularity noted in clinical trials. The statistical
analyses for the evaluation of factors associated with AD
flare were underpowered given the small study sample. All
our patients had stable AD at baseline, hence the results
and interpretations may not be generalizable to patients
with severe AD who need to be started on an ICI therapy.
There was variability in the anti-cancer therapy course/
duration, monitoring schedule and follow up, as well as
management of AD flares and IRAEs, which may impact
result interpretation. This noted variability may introduce
selection bias and confounding, which may be further
addressed with larger sample size, longer follow up and
landmark analyses, also adjusting for treatment duration, in
future studies.

Our study helps evaluate the safety of ICI therapies
in patients with cancer and pre-existing AD, and showed
only a minority developed AD flare or IRAE, which
can usually be managed successfully (14-20,22-24).
There has been evidence to suggest that a selective
immunosuppressant agent be used for patients with
active AD before treatment with ICI to prevent an AD
exacerbation or even after development of IRAE in a
multifaceted setting adept to manage this (25,26). A
multidisciplinary approach is strongly recommended
when treating and monitoring these patents, while larger
analyses can provide more definitive data and support the
development of guidelines (27).
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