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Checkpoint inhibitor-induced polymyalgia
rheumatica controlled by cobimetinib, a MEK
1/2 inhibitor

We read with great interest the recently published paper by
Kostine et al' reporting on musculoskeletal immune-related
adverse events (IRAE) related to cancer immunotherapy. We
applaud the authors for being able to identify the incidence of
these side effects and of their relation to tumour response.

Of particular interest to us is the fact that most of the muscu-
loskeletal IRAE were polymyalgia-like. We are eager to add to
that discussion by presenting this case of checkpoint inhibitor-in-
duced polymyalgia rheumatica (PMR) that was partially treated
by targeted therapy with a MEK 1/2 inhibitor.

A 70-year-old woman presented in November 2015 with rectal
cancer that was locally invasive and metastatic to peritoneum
and lung. She failed chemotherapy (5-fluorouracil, leucovorin
and irinotecan) and in September 2016 was enrolled in a trial
of atezolizumab (anti-PD-L1) every 2 weeks plus cobimetinib (a
MEK 1/2 inhibitor). Cobimetinib was given daily for 3 weeks
each month followed by a 1-week break.

In March 2017, the patient developed shoulder and hip girdle
pain accompanied by prolonged morning stiffness. A reduction in
the dose of cobimetinib made her feel worse. Lyrica and Oxyco-
done were added to her regimen without benefit. The patient
noted that her symptoms were episodic, coming only during the
week each month that she was off cobimetinib. Her symptoms
would resolve promptly 2 days after she resumed cobimetinib.

The patient was referred to rheumatology in September 2017
and was thought to have checkpoint inhibitor-induced PMR.
Laboratory evaluation performed when she was symptomatic (at
the end of a week off of cobimetinib) revealed an erythrocyte
sedimentation rate (ESR) 72. Because it appeared that her PMR
was controlled by the MEK 1/2 inhibitor, prednisone 10 mg daily
was added for only 5 days each month, starting on day 3 of the
off-cobimetinib week. The patient did very well until January
2018 when her malignancy progressed. Atezolizumab and
cobimetinib were discontinued; she was started on a different
regimen. Following discontinuation of cobimetinib, her PMR
symptoms recurred and she required daily prednisone.

Autoimmune diseases induced by checkpoint inhibitors may
give insight into the pathogenesis of native autoimmune diseases
such as PMR. This case of a patient with checkpoint inhibitor-in-
duced PMR responding to a MEK 1/2 inhibitor suggests that
there could be a role for MEK inhibition in the management of
PMR.

The protein kinase cascade Raf/MEK/ERK regulates gene
expression in response to stimuli such as extracellular mitogens,
growth factors and cytokines. Downstream effects are important
in cellular proliferation and apoptosis. Disordered activity of
this pathway leads to uncontrolled tumour cell proliferation.
The pathway has therefore become a useful therapeutic target in
KRAS-mutated and BRAF-mutated cancers.

In addition to its role in cellular proliferation, the MEK/ERK
cascade also plays a role in inflammatory responses. A number
of studies have shown that the MEK/ERK cascade promotes the
production of a variety of proinflammatory cytokines, and MEK
inhibitors have been reported to impair T-lymphocyte function. For
example, Vella et al demonstrated that the MEK inhibitor trame-
tinib suppresses T-cell proliferation and cytokine production by
CD4+ andCD8+ T cells.” Dumont et al showed that the MEK-in-
hibitor PD98059 inhibits, among other things, IL-6 production.’

In rheumatoid arthritis, the MEK/ERK pathway is upregu-
lated in the synovial tissues.** The MEK inhibitor PD184352
inhibited paw oedema and clinical arthritis scores and attenu-
ated disease-induced weight loss in a collagen-induced arthritis
mouse model.” The MEK inhibitor JTP-74057 reduced TNF-o
and interleukin 6 (IL-6) production in human, mouse and rat
peripheral blood mononuclear cells and was equal to lefluno-
mide in suppressing the development of both adjuvant-induced
arthritis and collagen-induced arthritis mouse models.®

Patients with PMR have elevated circulating levels of IL-6; the
anti-IL-6 receptor antibody tocilizumab has been used effectively
in this condition. In our patient with checkpoint inhibitor-as-
sociated PMR, treatment with the MEK inhibitor cobimetinib
suppressed inflammation, perhaps via suppression of IL-6. This
case suggests that MEK inhibitors could be a promising steroid-
sparing agent for PMR.
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