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Abstract

Links between autoimmune rheumatic diseases and cancer continue to be elucidated. In this
review, we explore this complex, bidirectional relationship. First, the increased risk of cancer
across the breadth of the autoimmune rheumatic diseases is described. The magnitude of risk and
types of tumors seen can differ by type of autoimmune disease, timing of disease course, and even
clinical and laboratory features within a particular autoimmune disease, suggesting that targeted
cancer screening strategies can be considered. Multiple mechanisms linking autoimmune
rheumatic diseases and cancer are discussed, including the development of autoimmunity in the
context of naturally occurring anti-tumor immune responses and malignancy arising in the context
of inflammation and damage from autoimmunity. Immunosuppression for rheumatic disease can
increase risk for certain types of cancers. Finally, immune checkpoint inhibitors, a type of cancer
immunotherapy, which cause a variety of inflammatory syndromes of importance to
rheumatologists, are reviewed.
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Introduction

The relationship between cancer and the autoimmune rheumatic diseases has become
increasingly complex. Advances in knowledge of epidemiology, pathogenesis, and long-term
outcomes for the rheumatic diseases and the advent of new therapies, both to treat cancer
and autoimmune diseases, have uncovered more links between the two entities. In this
review, we will focus on several different types of relationships that are relevant to clinical
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care: rheumatic diseases with increased risk of certain cancers, cancer screening in patients
with rheumatic disease, treatments for autoimmunity and their cancer risk, and treatments
for cancer and the development of autoimmune/inflammatory syndromes. Throughout, the
strengths and limitations in current research and future directions for investigation will be
highlighted.

Rheumatic Diseases Associated with Increased Risk of Cancer

Though certain rheumatic diseases, like the inflammatory myopathies, are most recognized
for increased rates of malignancy, a wide spectrum of rheumatic diseases have associations
with particular types of cancer. The strength of association and types of cancer can vary
considerably by disease type. On the other hand, some cancers appear to be increased across
multiple autoimmune diseases, like non-Hodgkin lymphoma, which was reported to be
associated with 21 different autoimmune diseases in a Swedish registry study?. Below we
review the risk of cancer across the following rheumatic diseases: idiopathic inflammatory
myopathies, systemic sclerosis (scleroderma), rheumatoid arthritis, Sjogren’s syndrome,
systemic lupus erythematosus (SLE), polymyalgia rheumatica, giant cell arteritis (GCA) and
ANCA associated vasculitidies.

Idiopathic Inflammatory Myopathies

Patients with inflammatory myopathies have long been appreciated to have an increased
incidence of certain types of cancers23. The highest risk for development of cancer is in the
three to five years before and after myositis diagnosis*-. Adenocarcinomas are the most
commonly associated histological tumor type and may affect the ovaries, Gl tract, lung, or
breast; squamous head and neck cancers, non-Hodgkin’s lymphoma and other malignancies
are also reported’48. The magnitude of cancer risk appears to be related to the subtype of
inflammatory myopathy. In one systematic review, patients with dermatomyositis had a 5.5
fold increased risk of cancer while those with polymyositis only had a 1.6 fold increase’.

Systemic Sclerosis (Scleroderma)

As a population, patients with scleroderma also have an increased risk of cancer, with
standardized incidence ratios (SIRs) ranging from 1.24-4.20%-17, Tumor types that are seen
at a higher risk than that expected in the general population include lung, liver, esophageal,
oral cavity, thyroid, melanoma, non-melanoma skin and hematologic malignancies. Recent
data have demonstrated that the risk for specific tumor types may vary depending on
scleroderma disease duration, autoantibody type and cutaneous subset!8 (see section
entitled, “Risk stratifying within diseases”). For instance, while most studies have not
demonstrated an increased risk of breast cancer in patients with scleroderma, recent data
demonstrate that the risk of breast cancer is markedly elevated around the time of
scleroderma onset among patients with diffuse scleroderma and RNA polymerase |11
antibodies.

Rheumatoid arthritis

Patients with rheumatoid arthritis (RA) have a slightly higher incidence of any malignancy
than the general population, with rates of lymphoma and lung cancer the most increased1920
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(standardized incidence ratios of 2.46 and 1.64 respectively in a recent systematic review)20.
The rates of colon cancer, conversely, may be lower in RA patients than the general
population?0,

Sjogren’s syndrome

Overall cancer risk is higher in Sjogren’s syndrome than the general population with a risk
ratio of 1.53 in one systematic review?l. Non Hodgkin’s lymphoma is particularly increased,
13 to 18 times the rate in the general population?122, These are primarily B cell lymphomas
and can be found in the mucosa-associated lymphoid tissue (MALT lymphoma) or
elsewhere?3. An increased risk of thyroid cancer can also be seen?l.

Systemic lupus erythematosus

The overall risk of developing any malignancy in patients with SLE is slightly higher than
that of the general population (SIR 1.14-1.28 for all cancer types)?4-26. As in primary
Sjogren’s syndrome, rates of non-Hodgkin lymphoma are increased in SLE22242728,
Additionally, rates of HPV-associated cancers, such as cervical and vulvar cancer, have been
elevated across multiple large cohort studies?427-29, Interestingly, patients with SLE have a
lower risk of breast cancer and prostate cancer compared to that expected in the general
population242527,

Polymyalgia rheumatica/Giant Cell Arteritis

Similar to SLE and RA, patients with giant cell arteritis (GCA) and polymyalgia rheumatica
(PMR) have only a slightly increased risk of cancer. A systematic review of cohort studies
showed a risk ratio of 1.14 for any malignancy in patients with GCA/PMR30, The same
study also demonstrated a higher cancer risk in the first 6-12 months after GCA/PMR
diagnosis.

ANCA Vasculitis

Standardized incidence ratios for cancer in ANCA associated vasculitis range from 1.6 to 2
in most studies3!. Many studies have focused on granulomatosis with polyangiitis (GPA)
rather than microscopic polyangiitis. In studies that include the two phenotypes, however,
GPA appears to have a higher risk of cancer3®, As discussed later in the review, treatment
related factors in ANCA vasculitis may play a significant role in risk of particular tumor
types, including cancers of the urinary tract, leukemia and non-melanoma skin cancer.

Mechanisms to explain increased cancer risk in autoimmune disease

There are several mechanisms that may contribute to the increased risk of cancers in patients
with autoimmune rheumatic disease, as summarized in Table 132, One theory is that
naturally occurring immune responses against cancer can trigger autoimmunity and
rheumatic disease33. Clinical data in support of this hypothesis include short interval cancer
development in dermatomyositis and scleroderma; that is, there are subsets of patients in
both autoimmune diseases who develop cancer and their autoimmune disease within less
than three years of each other suggesting that the pathogenesis is related. In both diseases,
patients with a higher risk of cancer around rheumatic disease onset can be identified by the
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presence of distinct autoantibodies. In scleroderma, patients with anti-RNA polymerase 111
or anti-RNPC3 antibodies have a significantly increased risk of cancer-associated
sclerodermal834-37_ Similarly, dermatomyositis patients with anti-TIF1gamma or anti-NXP2
antibodies have a higher risk of cancer-associated myositis38. Mechanistic data suggest a
model of cancer-induced autoimmunity in these patients, in which mutated self antigens in
tumors are seen as foreign by the immune system and trigger mutation-specific cellular and
cross-reactive humoral immune responses33. In scleroderma, several patients with antibodies
to RNA polymerase 111 were found to have genetic alterations in POLR3A in their tumors
(somatic mutations and/or loss of heterozygosity) while those without RNA polymerase 11
antibodies did not have these genetic alterations3®. Similarly in a study of dermatomyositis
patients, those with anti-TIF1gamma antibodies had mutations of the TIF1lgamma gene in
their tumors while the majority of patients without anti-TIF1gamma antibodies did not40.,

In patients where rheumatic disease precedes cancer development, inflammation and tissue
damage from chronic autoimmunity may lead to malignancy. In RA, patients with elevated
inflammatory markers had increased cancer risk in one study#!. Conversely, RA patients
treated with corticosteroid therapy chronically or for flares were less likely to develop
lymphoma in a case-control study*2. In Sjogren’s syndrome, having a higher EULAR
Sjogren Syndrome Disease Activity Index at time of diagnosis has been associated with
increased lymphoma risk23. Patients with scleroderma-associated I1LD also have an
increased risk of lung cancer in the affected target tissue*344, Additionally, inability to clear
viral infections may predispose patients with autoimmune disease to cancer. In SLE, risk of
certain cancers, like human papillomavirus-associated tumors, appears to be increased.
Possible mechanisms underpinning the links between treatment for either rheumatic diseases
or cancer, and risk of developing the other disease, will be discussed in detail later.

Cancer Screening and Surveillance in patients with Rheumatic Diseases

In patients with new onset rheumatic disease, particularly those who are older, or who have
atypical/aggressive disease features or have an autoantibody subset where a mechanism of
cancer-induced autoimmunity is likely35, an important question is the optimal approach to
detect an underlying malignancy. There is a paucity of studies evaluating cancer screening in
the rheumatic diseases. In a prospective study of dermatomyositis and polymyositis, 55
patients were screened by whole body positron emission tomography (PET)/CT and by
conventional screenings (CT of the chest and abdomen, mammography, gynecologic
examination, pelvic ultrasonography, and tumor marker analysis) with comparable positive
and negative predictive values for the diagnosis of cancer with both modalities*6. The
authors concluded that a single PET/CT may be sufficient to screen patients with new onset
myositis for cancer. A later retrospective study in multiple forms of myositis, including
dermatomyositis, anti-synthetase syndrome and immune mediated necrotizing myopathy, of
PET/CT versus conventional cancer screening showed no difference in detection of cancer
but there were additional biopsies in the PET group suggesting the risk of false positives
with PET as a screening test*’. Another study evaluated cost of PET/CT versus conventional
screening and demonstrated that patients incurred less cost for the PET/CT scan than
conventional screenings, while insurers had a higher cost#8. Similar data evaluating cancer
screening strategies in other rheumatic diseases are lacking.
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Risk stratifying within diseases

Within a population of patients with scleroderma, data suggest that the optimal cancer
detection strategy may vary depending on specific autoantibody and phenotypic subsets’8.
For instance, patients with scleroderma, RNA polymerase |11 antibodies and diffuse
cutaneous disease have a markedly increased risk of breast, prostate and tongue cancer
whereas those with RNA polymerase I11 antibodies and limited cutaneous disease have a
higher risk of lung cancer. Among scleroderma patients who are negative for centromere,
topoisomerase 1 and RNA polymerase 11 antibodies, there is a higher risk of breast cancer
and melanoma in those with limited scleroderma and a higher risk of tongue cancer in
diffuse scleroderma. Interestingly, patients with anti-centromere antibodies have a lower risk
of cancer than that expected in the general population, suggesting age, sex and risk factor
appropriate cancer screening alone may be sufficient within defined subgroups. These data
raise the question of whether cancer screening strategies can be targeted to unique disease
subsets in these diseases; further work is necessary to validate this in both scleroderma and
dermatomyositis.

In dermatomyositis, TIF1lgamma and NXP2 antibodies are most associated with increased
risk of malignancy3849-51, For anti-TIF1 antibody positive patients, they were more likely to
have short interval cancer (less than 3 years before or after myositis diagnosis) and more
likely to have ovarian cancer®. In Sjogren’s syndrome, several clinical features and
laboratory findings are associated with the development of hematologic malignancies, most
commonly MALT and non-MALT lymphomas. These include evidence of disease activity at
diagnosis, parotid gland enlargement, lymphadenopathy, splenomegaly, presence of
cryoglobulins, cytopenias, and low complement levels23%2, The same features were not
associated with increased risk for solid tumors in one study?3,

In SLE, short disease duration appears to be associated with development of lymphoma,
while lung cancer and skin cancer may be later manifestations2®. Other potential risk factors
like particular immunosuppressive agents require further study to define their role. EULAR
recommends cervical cancer screening in SLE patients who are “heavily
immunosuppressed” with Pap smears once a year, otherwise they recommend following
standard screening protocols®3.

Clinicians may consider more aggressive cancer screening than age-based in patients with
any of these high-risk clinical features (Table 2). There is not good evidence, however, about
specific ways to enhance screening in patients with rheumatic diseases, so recommendations
are based on clinical experience.

Treatments for Rheumatic Disease and Development of Cancer

Several medications commonly used in rheumatic diseases are associated with a higher risk
of cancer. An increased risk of malignancy is well documented in patients treated with
cyclophosphamide. In granulomatosis with polyangiitis, the risk of both bladder cancer and
leukemia increases with cumulative dose of cyclophosphamide®*3°. Patients who received
cumulative doses greater than 36 g were at highest risk for bladder cancer and acute myeloid
leukemia®®. Smoking and prior episodes of hemorrhagic cystitis were predictive of urinary
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tract cancer in patients with vasculitis (including, but not limited to, granulomatosis with
polyangiitis)®8. In SLE, cervical intraepithelial neoplasia may be increased in those treated
with IV cyclophosphamide®”.

Other immunosuppressive drugs like mycophenolate and azathioprine are commonly used in
rheumatology, but their risk of malignancy is better studied in patients who have undergone
organ transplantation. The data is conflicting on whether mycophenolate is associated with
increased risk of lymphoproliferative diseases and non-melanoma skin cancer®8-51. In one
heart transplant study it appeared that mycophenolate was actually associated with a lower
risk of malignancy compared to other regimens®2. Azathioprine does seem to be associated
with development of cutaneous squamous cell carcinoma after transplant®2. Interestingly,
one study showed decreased incidence of cutaneous squamous cell carcinoma when lung
transplant patients switched from azathioprine to mycophenolate®4.

Methotrexate is commonly used across the rheumatic diseases and has been associated with
non-melanoma skin cancer in RA, psoriasis, and psoriatic arthritis®. A large study of low
dose methotrexate for prevention of cardiovascular disease showed an increased risk of non-
melanoma skin cancer in the methotrexate group as compared to placebo®6.

The largest studies of TNF-inhibitors and other monoclonal antibodies used to treat
autoimmune disease come from the RA literature. Several studies from large registries in
Europe and Australia have evaluated risk of developing various cancers in RA patients
exposed to different biologic therapies8”=70. In one study with several European registries,
the risk of melanoma was compared to background risk for country of residence and was
found not to be increased for patients on TNF-inhibitors, abatacept, tocilizumab, or
rituximab.87 Similar results have been seen for both lymphoma and solid tumors in the
British biologics registry®869. The risk of non-melanoma skin cancer, however, is reported to
be increased with TNF-inhibitor therapy in RA and psoriasis®®.

Given the increase of non-melanoma skin cancer with a variety of treatments for rheumatic
disease, it is important to counsel patients on sun protection. Patients on methotrexate, TNF-
inhibitors, azathioprine and mycophenolate should wear sun protective clothing or sunblock
with UVA/UVB coverage, and be advised to report promptly any new persistent skin lesions,
or change in appearance of existing skin lesions. Full body skin examinations by a
dermatologist/enrollment in a skin cancer screening program may be appropriate for some
patients.

Cancer history and immunosuppression

The question of how to treat patients with autoimmune disease and previous cancers is also
important for clinicians. There has been a theoretical concern that biologics and other
immunosuppressive agents like mycophenolate may impair immune responses to tumors
leading to a reluctance of clinicians to use these drugs in patients with a history of or active
cancer. Recent guidelines for rheumatoid arthritis have recommended not using biologics
(except rituximab) in patients with a history of lymphoproliferative disorders and to use
csDMARDs over biologics in melanoma and non-melanoma skin cancer’L. In a registry
study and a recent systematic review, however, patients with previous cancer treated
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subsequently with biologics had no increased risk of new or recurrent cancer when
compared to patients who received csDMARDs’273,

Cancer therapies and development/exacerbation of rheumatic disease

Chemotherapy and targeted therapies

A variety of chemotherapeutic agents, including bleomycin, gemcitabine, carboplatin and
paclitaxel, have been associated with scleroderma-like disease, Raynaud’s phenomenon,
and/or critical digital ischemia’4~79. Aromatase inhibitors, used in hormone receptor positive
breast cancer, are well known to cause arthralgia which is a class effect and not increased for
any particular medication®. Notably, up to 20% of patients will not adhere to aromatase
inhibitors due to joint pain®l.

Radiation

Radiation, particularly of the head and neck, can lead to xerostomia which may be similar to
that of primary Sjogren’s syndrome. Radiation may also trigger de novo fibrosing
syndromes such as localized scleroderma (morphea). Many studies have also investigated
whether use of radiation therapy is safe in patients with pre-existing rheumatic disease. The
concern has been greatest in scleroderma, as radiation may trigger exaggerated fibrosis. A
recent study examining use of radiation therapy for breast cancer in scleroderma patients
suggests that up to 50% of patients may develop skin thickening in the radiation port82. In a
limited sample size, however, there was no evidence that radiation therapy triggered
systemic disease flares such as worsening of generalized skin thickening or significant
interstitial lung disease.

Immune Checkpoint Inhibitors and Rheumatic Disease

The use of cancer immunotherapy has grown tremendously over the last decade. There are
several types of immunotherapies including chimeric antigen receptor (CAR) T cells, cancer
vaccines, high dose 1L-2 infusions and immune checkpoint inhibitors (ICIs)83. By far, ICls
are the most commonly used immunotherapy and their applications continue to increase84.
ICIs block inhibitory interactions to allow for unchecked activation of T cells8®. Blocking
immune checkpoints is not a tumor specific approach and is effective in a wide variety of
malignancies. Due to the unopposed activation of T cells, however, inflammatory syndromes
can develop known as immune related adverse events (irAEs)86.

IrAEs may affect almost any organ from the skin, endocrine glands, the GI tract, heart, lungs
and the nervous system®’. There are several irAEs with phenotypes similar to classic
rheumatologic diseases. These include inflammatory arthritis88-94, sicca syndrome8995-97,
polymyalgia rheumatica®9, giant cell arteritis!00101 myositis102-108 sclerodermal07108,
anti-neutrophil cytoplasmic antibody-associated vasculitis99110, aortitis111, and eosinophilic
fasciitis}12. Subacute cutaneous lupus has been described!13114 as has a case of isolated
lupus nephritis!1®, but no other systemic manifestations of SLE have been reported.

There are some key differences between rheumatic irAEs and traditional forms of rheumatic
disease. There is a low rate of seropositivity for RF and anti-CCP antibodies in those with
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inflammatory arthritis and a low rate of anti-Ro or La positivity in those with sicca
syndrome89949597116 n|ike most rheumatic diseases, irAEs can be self-limited and resolve
after the ICI is withdrawn, though inflammatory arthritis appears to persist in a large subset
of patients!16,

Treating rheumatic irAEs

Prospective studies describing the treatment of rheumatic irAEs have been limited. One
study of patients with ICI-induced inflammatory arthritis showed that 75% of patients
referred to rheumatology needed some kind of immunosuppression16, In this study, there
was no difference in rates of tumor progression in those treated or untreated with
csDMARDs or biologics16. The timing of immunosuppression may be important. Multiple
studies in melanoma and other tumors have shown no worsening of tumor response when
irAEs are treated with steroids or even short term TNF-inhibition117-120, On the other hand,
patients with non small cell lung cancer who were on 10 mg prednisone or higher at the start
of ICI therapy had a worse response than those on lower dose or no prednisonel?, A
description of treatment modalities used in rheumatic irAEs is detailed in Table 3.

Preexisting autoimmune disease and ICI therapy

With ICls becoming standard of care for an increasing number of cancers, oncologists and
rheumatologists must decide whether to treat patients with known autoimmune disease with
these drugs. As patients with preexisting autoimmune disease were excluded from clinical
trials, data comes primarily from retrospective observational studies. A systematic literature
review of observational studies including case reports showed that flare of autoimmune
disease was common, but most were managed with corticosteroids and did not require
discontinuation of ICI therapy122. A wide variety of autoimmune disease were included such
as RA, psoriatic arthritis/psoriasis, autoimmune thyroid disease, inflammatory bowel
disease, sarcoid, and SLE; psoriatic arthritis/psoriasis and RA were the largest groups in the
study. Fifty percent of patients overall had an exacerbation of their underlying autoimmune
disease; 64% of psoriasis patients had a worsening of skin disease and 50% of RA patients
had a flare of joint diseasel?2.

Concurrent immunomodulatory medications are sometimes used in patients with
autoimmune disease requiring ICI therapy for cancer. Medications reported in the literature
include corticosteroids, conventional synthetic disease modifying anti-rheumatic drugs
(DMARDs) like hydroxychloroquine and methotrexate, and biologic DMARDs like TNF-
inhibitors122, The ideal approach is not yet defined given the limited available data. In fact,
there is no comprehensive study to provide guidance or that documents how the use of
DMARD:s or corticosteroids affects tumor response to ICI therapy. Current research is
underway. There is an ongoing trial to evaluate the use of anti-PD-1 therapy in patients with
preexisting autoimmune disease and malignancies for which anti-PD-1 has shown
efficacyl23,
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Understanding of the many biologic connections between autoimmune rheumatic diseases
and malignancies continues to evolve. Most autoimmune rheumatic diseases are associated
with a small increased risk of cancer as compared to the general population. The magnitude
of risk varies considerably and is highest in dermatomyositis. Mechanisms explaining the
links between certain cancers and autoimmune disease are not fully elucidated. Compelling
evidence supports the concept that an immune response against cancer triggers
autoimmunity. Clinical experience suggests that chronic inflammation and damage from
autoimmune disease can trigger the development of cancer. Certain high-risk groups within
rheumatic diseases may benefit from more intensive cancer screening, such as
dermatomyositis patients with NXP-2 or TIF1lgamma autoantibodies or scleroderma patients
with anti-RNA polymerase 11 or anti-RNPC3 antibodies. Agents used as treatments for
rheumatic disease can also increase the risk of cancer. Cyclophosphamide is associated with
bladder cancer and leukemia, while azathioprine, methotrexate, and TNF-inhibitors have
shown an increased risk of skin cancer. Patients who undergo treatment for malignancies
may also experience either worsening of their rheumatic disease or new syndromes that are
similar to traditional rheumatic diseases. Most notable has been the immune checkpoint
inhibitors, which can cause a wide variety of inflammatory side effects that mimic rheumatic
disease. Further work probing this complex cancer-autoimmunity interface is likely to
improve our understanding of mechanisms and treatment strategies important for both anti-
tumor immunity and autoimmunity.
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Practice Points (box):

The autoimmune rheumatic diseases are associated with a diverse array of
malignancies. It is important for clinicians to understand which malignancies
are increased in disease groups and at what point in time in the disease
course. Cancer risk and type may vary by disease-specific risk factors such as
distinct autoantibodies.

Though very few prospective malignancy screening trials have been reported
in the rheumatic diseases, certain additional testing beyond age and sex
appropriate cancer screening can be considered in high risk patients.

Immune checkpoint inhibitor therapy for cancer can cause a variety of
inflammatory syndromes, some of which are similar to traditional rheumatic
diseases. There is a limited, but expanding evidence based guidance for
treating rheumatic immune related adverse events. Treatment decisions should
be made in conjunction with the patient’s oncologist, factoring in the risk of
cancer progression versus the impact of the immune related adverse event.
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Research Agenda (box):

Careful study of patients who have a close temporal relationship between
cancer diagnosis and rheumatic disease onset may provide insight into the
link between anti-tumor immunity and development of autoimmunity in the
rheumatic diseases.

Prospective studies are needed to define the optimal approach to cancer
screening in high risk rheumatic disease groups (e.g. dermatomyaositis patients
with NXP-2 or TIFlgamma autoantibodies or scleroderma patients with anti-
RNA polymerase 11l or RNPC3).

Large scale epidemiologic studies can help determine the safest medications
for rheumatic disease in those with previous malignancies.

Clinical trials to evaluate the most efficacious treatments for rheumatic irAEs
that do not impair tumor response to immune checkpoint inhibitors should be
performed.
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Table 1:

Potential mechanisms linking cancer and the autoimmune rheumatic diseases (Reproduced with permission)32

Proposed mechanism Example(s)
Cancer seconaary to
rheumatic disease
Chronic inflammation and . Sjogren’s: disease activity, severity, duration predictive of non-Hodgkin’s lymphoma risk
damage from rheumatic . o . .
disease . RA: elevated ESR and CRP associated with increased cancer risk; longer duration
corticosteroid therapy associated with lower lymphoma risk
. Scleroderma: pulmonary fibrosis associated with lung cancer
Cytotoxic or biologic . Cyclophosphamide: higher cumulative doses associated with increased risk of
therapies lymphoproliferative and bladder cancers
. Mycophenolate: Possible increase in non-melanoma skin cancer and Central Nervous System
lymphoma
. TNF inhibitors: increased risk of non-melanoma and possibly melanoma skin cancer

Inability to clear oncogenic
infections

Rheumatic disease secondary
to cancer

Cancer-induced autoimmunity

Immunotherapy or
chemotherapy

Radiation therapy
Shared etiology
Common inciting exposure

Shared genetic susceptibility

SLE: risk higher for virus-associated cancers (e.g. cervical, vaginal/vulvar, anal cancers associated with HPV)

. Scleroderma: increased risk of cancer at disease onset among patients with RNA polymerase 111
autoantibodies; genetic abnormalities of POLR3A in cancers associated with mutation-specific
T cell immune responses and cross-reactive autoantibodies

. Dermatomyositis: striking clustering of cancer diagnosis with disease onset; increased risk of
CAM in patients with unique autoantibodies (NXP-2, TIF-1 gamma); clinical improvement in
DM with cancer therapy

. IL-2 therapy or immune checkpoint inhibitors: inflammatory arthritis and other autoimmune

phenomena have been reported

. Bleomycin and gemcitabine: associated with skin sclerosis, development of exacerbation of
Raynaud’s and ischemic digits

Localized scleroderma or fibrosis may develop in radiation port

Silica, solvents, organic chemicals, pesticides, smoking, infections, hormonal state

Increased risks of Hodgkin’s lymphoma in patients with a personal or family history of multiple autoimmune
conditions

RA: rheumatoid arthritis, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, CAM: cancer-associated myositis, SLE: systemic lupus
erythematosus, HPV: human papilloma virus, TNF: tumor necrosis factor, IL-2: interleukin-2
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Table 2:

Risk stratifying cancer risk for individual rheumatic diseases

Disease Factors Associated with Increased Suggestions for screening, monitoring (in addition to routine age and sex
Cancer risk appropriate cancer screening for all patients)
Myositis Autoantibodies: anti-TIF1gamma, Consider chest/abdomen/pelvis CT at time of diagnosis
anti-NXP-2
Recent diagnosis (highest risk within For women, pelvic ultrasound can be used, particularly in anti-TIF1lgamma
3-5 years) positive individuals
Rheumatoid High levels of disease activity Consider chest CT in patients with extensive smoking history Monitoring CBC
arthritis Smoking with differential may be helpful given hematologic malignancy risk, consider
checking LDH level if B symptoms
PMR/GCA Recent diagnosis Updating all age/sex appropriate cancer screening at the time of new diagnosis

Scleroderma

Sjogren’s
syndrome

SLE

Vasculitis

Autoantibodies: anti-RNA Pol 11,
anti-RNPC-3

High levels of disease activity
Presence of cryoglobulins Cytopenias

Low complement levels

Earlier in disease course
Immunosuppression (increase risk of
cervical intraepithelial neoplasia

Cyclophosphamide cumulative dose

should be considered

For those with high risk antibodies and new onset disease, consider chest/
abdomen/pelvis CT, mammaography, prostate exam +/— PSA at time of diagnosis,
ENT examination if globus sensation or unexplained dysphagia

Monitoring CBC with differential regularly, consider checking LDH if B
symptoms develop

Test for cryoglobulins and complement levels at time of diagnosis US of parotid
glands may identify MALT lymphoma if glands are enlarged or irregular

Monitoring CBC with differential regularly, consider LDH if B symptoms develop
Regular visits with general practitioner or gynecologist for exam given vulvar and
cervical cancer risk Yearly Pap smears to monitor for cervical cancer in those on
immunosuppressive medications

Urinalysis to monitor for microscopic hematuria in those exposed to CYC
Monitoring CBC with differential regularly

CBC: complete blood count, LDH: lactate dehydrogenase, CYC: cyclophosphamide, US: ultrasound, MALT: mucosa associated lymphoid tissue,
PSA: prostate specific antigen, ENT: ear nose and throat, PMR: polymyalgia rheumatica, GCA: giant cell arteritis, SLE: systemic lupus

erythematosus
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Table 3:
Treatment of rheumatic immune related adverse events that develop secondary to immune checkpoint inhibitor
therapy
irAE Treatment

Inflammatory arthritis

Sicca syndrome

Polymyalgia-like disease

Giant cell arteritis

Myositis

Mild: standing NSAIDs, intra-articular steroids, low dose prednisone (10-20 mg daily followed by taper)

Moderate to Severe or Persistent: higher dose prednisone (40 mg daily followed by taper), methotrexate,
leflunomide, hydroxychloroquine, TNF-inhibitors, IL-6R inhibitors

Sialogogues

Dental and Ophthalmologic care (if applicable)

Severe: Prednisone 20-40 mg daily followed by taper®*

Prednisone 10-20 mg daily to start, may need higher doses IL-6R inhibitors reported in refractory cases
High dose oral or IV steroids (40 mg daily-1000 mg IV methylprednisolone pulse)

High dose oral or IV steroids (Prednisone 1 mg/kg daily-1000 mg IV methylprednisolone pulse if concern for
diaphragmatic involvement) If not responding to Prednisone: IVIG, Plasmapheresis, Rituximab, mycophenolate can
be considered
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