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Inflammatory arthritis due to immune

checkpoint inhibitors:

challenges in

diagnosis and treatment

“Using immunomodulatory therapies to treat inflammatory
arthritis is not without associated risk, but should be considered
early in a patient’s course to preserve quality of life and
prevent structural damage.”
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Immune checkpoint inhibitors (ICls) are
expanding treatment options and increas-
ing survival for patients in selected advanced
malignancies [1-7]. Ipilimumab, rtargeting
CTLA-4, pembrolizumab and nivolumab,
targeting PD-1, and atezolizumab, target-
ing PD-L1, have been US FDA-approved for
a variety of indications including metastatic
melanoma [2489], non-small-cell lung can-
cer [710], renal cell carcinoma (5], Hodgkin’s
lymphoma [11], head and neck cancers [12) and
urothelial carcinoma [13]. Multiple agents tar-
geting the PD-1/PD-L1 pathway and other
immune checkpoint molecules are also in
clinical development. The adverse events sec-
ondary to these therapies are likely related to
their mechanism of action, that is, activation
of T-cells and downstream inflammatory
consequences. Autoantibodies have not been
widely seen in immune-related adverse events
(IRAEs), though hypophysitis has been shown
to occur with specific autoantibody formation
targeting the pituitary [14]. IRAEs may affect
a variety of organs, and may vary considerably
in clinical presentation and severity. Recogni-
tion of the spectrum of IRAE;s is increasing,
but for rheumatic adverse events, specifically
inflammatory arthritis (IA), the prevalence
and risk factors remain unclear. As of now,
there are only case series and reports [15-18]
describing clinical features and treatment of
ICI-induced TA. Many clinical trials evaluat-

ing ICIs did not report IA specifically as an
adverse event. The challenges in diagnosing
and treating A due to immune checkpoint
inhibition can be addressed through increased
awareness among providers and collaboration
between oncologists and rheumatologists.

Diagnosis
Awareness of IA as a potential IRAE is para-
mount in making the diagnosis. If patients
are not asked specifically about symptoms of
IA by their providers, IA may not be identi-
fied, or there may be a delay in diagnosis.
Delay in diagnosis and treatment may have
long-term consequences in terms of disabil-
ity and joint deformities as discussed below.
A similar example from rheumatology is that
of diagnosing psoriatic arthritis in people with
known psoriasis. Psoriatic arthritis occurs in
about a third of patients with psoriasis [19]
and can have diverse clinical manifestations.
Increased awareness among the dermatol-
ogy community, aided by the development of
screening tools for psoriatic arthritis [20], has
increased referral to rheumatology and thus
earlier diagnosis and treatment. A similar
approach could facilitate recognition of ICI-
induced IA; for example, the development of a
short screening tool for use by oncologists and
patients receiving ICls.

Oncology providers have limited avail-
able guidance on how to identify IA versus
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other causes of joint pain. Peripheral joint pain, back
and neck pain are all common problems and can have
many noninflammatory causes. Providers should fol-
low reports of new joint pain with questions to deter-
mine whether an IA may be present. If a symptom is
new since receiving the ICI, this may be quite differ-
ent from the presence of a symptom that was present
before. Stiffness that is worse in the morning, lasting
for more than 30 min to 1 h, or after being sedentary
may be indicative of IA. Joint swelling, warmth or
erythema are also clues to an inflammatory process.
Improvement of symptoms with NSAIDs or cortico-
steroids, but not with opiates or other pain medica-
tions, may also be suggestive. If any of these features
are present or the provider is unsure, referral to rheu-
matology for evaluation and treatment is appropriate.

Early recognition of IA is critical, so that patients
can be evaluated and treated quickly. Once a patient
comes to a rheumatologist for IA of any type, rapid
control of inflammation is the goal. We know from
classic forms of 1A, such as rheumartoid arthritis (RA),
that erosive joint damage can occur early. More sen-
sitive imaging modalities, namely MRI, have dem-
onstrated erosions after only months of symptoms in
RA p2122]. Early treatment with immunomodulatory
therapy can prevent this permanent damage. This is
especially relevant as patients are responding to ICIs
and living longer and as ICIs are being investigated
in early-stage disease. Thus, preventing disability and
preserving quality of life becomes more important in
patients with a longer life expectancy.

Treatment

For other IRAEs, corticosteroids are the mainstay of
treatment. For severe symptoms (grade 3 or higher by
Common Terminology for Adverse Events grading),
ICIs may also be held or discontinued. The duration
of corticosteroid therapy is usually limited, lasting for
about 4-6 weeks, and many IRAEs resolve within
weeks to months of treatment. In a small subset of
patients, other immunosuppressive agents are needed.
The most experience using medications other than
corticosteroids is in immune-related colitis, where
short courses of the TNF-inhibitor, infliximab, have
been used [23]. An important difference between other
IRAEs and IA, relevant to treatment, appears to be the
time course. Most IRAEs develop within 12-14 weeks
of starting therapy and resolve with treatment within
months [24]. In the limited published experience,
arthritis secondary to ICls can persist over a year after
ICIs are stopped [18]. Thus, the need for continued
immunosuppression may be more relevant to IA than
events such as immune-related colitis, which tend to
be self-limiting after management with corticosteroids

or limited doses of infliximab [25]. This observation
combined with potential earlier use of ICIs and bet-
ter survival will necessitate a longer time than patients
require during immunosuppression.

Corticosteroids can be used as part of initial therapy
in IA, but due to likely prolonged treatment require-
ments, physicians should consider starting steroid-
sparing agents earlier than one would with other
IRAEs. A wide variety of agents are available to treat
classic forms of TA, such as RA. In RA, therapies are
traditionally divided into two categories: conven-
tional synthetic disease modifying anti-rheumatic
drugs (DMARDs) and biologic DMARDs. The first
category includes methotrexate, leflunomide and sul-
fasalazine and the latter consists of TNF-inhibitors,
abatacept (T-cell costimulation blockade), tocilizumab
(monoclonal antibody to IL-6 receptor), rituximab
(CD-20 monoclonal antibody) and tofacitinib (Janus
kinase inhibitor, the only oral biologic medication).
Looking to other classic forms of IA, secukinumab
(monoclonal antibody to IL-17) is approved in pso-
riatic arthritis and ankylosing spondylitis, with
ustekinumab (monoclonal antibody to IL-12/23)
approved for psoriatic arthritis. All of these agents dif-
fer in their mechanisms of action, time to efficacy, side
effect profiles and potential effects on tumor response
to ICIs. The oncologist and rheumatologist must bal-
ance the potential benefits of these agents to improve
symptoms and prevent permanent joint damage with
the potential risks, both in side effects and in effects
on cancer progression. We highlight these issues by
examining several drugs used in the treatment of RA
and providing examples of concerns that may occur in
each of these areas.

Time course/likelihood of efficacy

Thus far, there are reports of using corticosteroids,
methotrexate and various TNF inhibitors successfully
for treatment of ICI-induced IA [17.18]. Corticosteroids
work quickly, within days, but methotrexate can take
weeks (8—12) to reach peak effect and may not be the
best choice in isolation for patients with severe symp-
toms. TNF inhibitors can reach peak efficacy more
quickly than methotrexate, sometimes after a single
dose. Some conventional synthetic DMARDs such
as sulfasalazine have few concerns in terms of impair-
ing cancer response to therapy, but are slow in action
and less likely to be effective in severe disease, making
them less useful.

Potentially overlapping side effects

Since patients can have more than one IRAE, there are
concerns that side effects from treatments for IA may
exacerbate other types of IRAEs. Sulfasalazine can
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cause a severe allergic reaction with rash and may not
be the best choice in patients experiencing rash from
ICIs. Tocilizumab and tofacitinib have been associated
with bowel perforation in patients with diverticulitis, so
may not be a good choice in those with prior colitis. On
the other hand, picking treatments such as TNF inhibi-
tors that also have efficacy in colitis may be preferable
in patients who have already experienced that type of
IRAE.

Effects on tumor progression

TNF inhibitors have been used for other IRAEs for
short courses, but have not been used for an extended
period of time as in IA. When examining classic forms
of IA, a large amount of data exists regarding associ-
ated risks of TNF inhibitor use over time. Although
there are concerns about increased risk of de novo solid
tumor development in a trial of etanercept for vascu-
litis [26], there are mounting data from large observa-
tional studies that TNF-inhibitors do not substantially
increase risk for de novo cancers in patients with RA,
including recently published studies focusing on inva-
sive melanoma and lymphoma [2728]. Though these
data are reassuring for patients without a history of can-
cer, it is not directly applicable to patients treated with
ICIs who already have a known malignancy. Since the
exact mechanisms by which ICIs achieve their antitu-
mor effects are unknown, only theoretical risks can be
assessed. Another drug used to treat RA, abatacept, is a
soluble CTLA-4:IgG Fc construct which blocks T-cell
costimulation, and may thus impair the antitumor effect
of ICIs. As more is understood about the mechanisms
through which ICIs exert an antitumor effect, it may be
possible to rationalize the choice of immunosuppressive
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agent, so as not to obviate the mode of action of the rel-
evant ICI. This is an important area for future research.

Summary

Challenges in diagnosing and treating IA secondary
to ICIs can be overcome with a collaborative approach
between rheumatology and oncology. The develop-
ment of screening tools, as well as evaluation and treat-
ment of algorithms for IA, will aid in the management
of these patients. Using immunomodulatory therapies
to treat IA is not without associated risk, but should be
considered early in a patient’s course to preserve quality
of life and prevent structural damage.
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