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Introduction: T cell checkpoint inhibitors targeting Programmed cell Death protein-1

(PD-1) have emerged as novel immunotherapy agents showing remarkable efficacy

in head and neck squamous cell carcinoma (HNSCC). Despite important clinical

benefits, they are associated with side effects that occur as a consequence of general

immunological stimulation due to loss of T cell inhibition. Herein, we report the unusual

case of inflammatory arthritis induced by anti-PD-1 agent pembrolizumab.

Case report: A 55-years old male was treated with pembrolizumab at a dose of 200mg

every 3 weeks for a metastatic hypopharyngeal carcinoma. Following two cycles of

immunotherapy, and while complete response of lung metastases was achieved, the

patient presented with stiffness, swelling and pain of the right knee. Clinical examination

and synovial fluid analysis revealed a seronegative inflammatory arthritis. Pembrolizumab

therapy was interrupted and low-dose prednisone was administered with remarkable

clinical improvement. Pembrolizumab was reintroduced, but after the fifth cycle, the

patient developed inflammatory polyarthritis involving both knees and interphalangeal

joints of both hands resulting in severe clinical deterioration. At that time, treatment with

pembrolizumabwas permanently discontinued. High-dose prednisone andmethotrexate

treatment led to remission of clinical symptoms.

Conclusion: Pembrolizumab-induced inflammatory arthritis is an unusual rheumatic

immune-related adverse event that physicians are likely to encounter as ICI use expands.

Multidisciplinary management and rheumatology consultation are necessary to provide

immediate treatment and avoid permanent joint damage.

Keywords: pembrolizumab, inflammatory arthritis, head and neck cancer, immune checkpoint inhibitors, immune-

related adverse events
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INTRODUCTION

Immunotherapy has shown to provide durable responses
for patients with advanced cancer (1). HNSCC serves as a
paradigm of immunosuppressive disease, as it is characterized
by dysregulated cytokine profile, impaired function of immune
effector cells, and abnormalities in tumor-associated antigen
(TAA) presentation (2). In November 2016, the Food and
Drug Administration (FDA) approved nivolumab, an anti-
programmed cell death protein-1 (anti-PD-1) monoclonal
antibody for the treatment of platinum-refractory recurrent
and/or metastatic HNSCC based on a pivotal phase III
clinical trial which demonstrated improved overall survival (OS)
compared with chemotherapy (3). On the other hand, the anti-
PD-1 pembrolizumab has failed to improve OS in a phase III trial
in the same setting (4).

Despite important clinical benefits, immunotherapeutic
agents are associated with a wide spectrum of side effects
termed immune-related adverse events (irAEs) that occur as
a consequence of general immunological stimulation due to
loss of T cell inhibition (5). Among irAEs, rheumatic and
myoskeletal irAEs have to date not been widely characterized.
Herein, we describe a case of inflammatory polyarthritis
induced by pembrolizumab in a patient with metastatic
HNSCC.

CASE PRESENTATION

A 55-years-old Caucasian male patient was diagnosed with a
stage IVB head and neck squamous cell carcinoma (HNSCC) in
May 2015. He was a heavy smoker and social drinker with no
other significant medical history, and was initially treated with
concurrent cisplatin-based chemoradiotherapy.

FIGURE 1 | (A) Arthritis of interphalangeal joints of the hands. (B) Ultrasound image of the left knee. Note the presence of synovial fluid (white arrow), marked synovial

hypertrophy (white arrowhead) and presence of Power Doppler signal (black arrow), all indicative of active synovial inflammation.

On routine follow-up visit in September 2016, Computed
Tomography (CT) scans showed lung metastases. The patient
was enrolled in a clinical trial and was randomized to
pembrolizumab monotherapy every 3 weeks. Following the
first two cycles of immunotherapy, the patient presented
with stiffness, swelling and pain of the right knee. Physical
examination showed inflammatory monoarthritis, with diffuse
swelling and tenderness of the right knee. Laboratory tests
were remarkable for an elevated erythrocyte sedimentation
rate (ESR, 40 mm/h) and C-reactive protein (CRP, 50 mg/L);
rheumatoid factor (RF) and anti-cyclic citrullinated peptide
(anti-CCP) antibodies were negative and serum uric acid
was normal. Following rheumatologic consultation, knee joint
aspiration was performed, and synovial fluid (SF) analysis
revealed a yellow, cloudy appearance, decreased viscosity and a
cell count of 7040 cells/mm3 with 80% neutrophils, indicating an
inflammatory arthritis. SF cultures were sterile and no crystals
were found on microscopy. The patient was initially treated
with prednisone 5mg twice a day with significant improvement
over the following days. Inflammatory arthritis was attributed
to pembrolizumab therapy and the third cycle was eventually
postponed. Importantly, restaging imaging at that timepoint
showed complete response of the disease.

Following reinstitution of pembrolizumab therapy, bilateral

arthritis of the knees, accompanied by arthritis of interphalangeal
joints of both hands (Figure 1A), developed after the fifth cycle,

Ultrasound of the knees showed evidence of active synovitis

(Figure 1B) and a diagnosis of inflammatory polyarthritis was
established. The patient was retreated with prednisone 5mg
twice a day and pembrolizumab therapy was interrupted. Due
to the patient’s clinical deterioration, and because protocol
limitations did not allow increase of prednisone dose or
administration of immunomodulatory drugs, pembrolizumab
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was permanently discontinued. Of note, the patient remained in
complete remission. Methotrexate 7.5mg po as a single weekly
dose was added to control synovial inflammation and, following
also pembrolizumab discontinuation, the patient’s symptoms
gradually improved.

A written informed consent was obtained from the patient for
the publication of this case report.

DISCUSSION

Immune-related adverse events (irAEs) induced by cancer
immunotherapy have been described in a variety of clinical
settings. Rheumatic and musculoskeletal events have been less
often reported in clinical trials and most cases originate from
case reports or case series (6–12). Our patient experienced
severe symptoms, which severely compromised his quality of
life. Interestingly, pembrolizumab retreatment triggered his
symptoms.

In a recent report, Capelli and colleagues reviewed published
literature on rheumatic and musculoskeletal irAEs. Arthritis was
reported in 5/33 clinical trials, and vasculitis was reported in
only 2. Case reports include the occurrence of inflammatory
arthritis, vasculitis, myositis, and lupus nephritis (7). Of 13
patients with rheumatologic iRAEs following treatment with
ipilimumab, or nivolumab in another series, 9 patients developed
inflammatory polyarthritis (9). Consistent with our report, RF
and anti-CCP antibodies were negative, albeit three cases were
positive for ANA. Twomore cases of delayed onset inflammatory
polyarthritis after treatment with pembrolizumab for metastatic
melanoma have been reported (12).

In a recent systematic review and meta-analysis of studies
performed on cancer patients receiving anti-PD-1 and anti-PD-
L1 agents, only single cases of arthritis were reported in two
studies at a rate of below 1% in each. However, across control
groups, musculoskeletal complaints were very common, ranging
from 9 to 18% for arthralgia, 2 to 16% for back pain, 4 to 6% for
musculoskeletal pain, and 4 to 16% for myalgia (13). In another
retrospective study that included 496 patients with metastatic

melanoma who were treated with anti-PD-1 agents, arthritis was
rarely reported (14, 15).

The etiology of pembrolizumab-induced inflammatory
arthritis is not yet clarified. It has been suggested that anti-
PD1 antibodies enhance autoimmunity by activating T cell
function and may allow previously dormant arthritogenic
clones to expand or newly presented autoantigens to develop
into arthritogenic clones (12). Indeed, there might be a
correlation between enhanced autoimmunity and response to
immunotherapy treatment. Vitiligo has been correlated with
increased immune response in patients receiving pembrolizumab
(16). This is consistent with our case, which developed severe
arthritis, but also complete disease remission.

Our case is unique in that the patient experienced severe
symptoms that remarkably affected his quality of life; of note, his
cancer did not cause him any symptoms. Furthermore, complete
remission was achieved and remained after pembrolizumab
discontinuation. We believe that severity of inflammatory
arthritis correlated with increased immune response.

At present, our knowledge about the incidence and the
diagnosis of rheumatic irAEs is limited. Furthermore, no
consensus exists regarding the treatment of arthritis in this
setting. High dose glucocorticoids might alter the efficacy
of immunotherapeutic agents and immunomodulatory drugs
might trigger tumor progression. Frequently, discontinuation
of immunotherapy remains the only option. Although optimal
duration of immunotherapy treatment has not been established
in cancer, it is uncertain whether the efficacy of these drugs
persists after their discontinuation. Collaboration between
rheumatologists and oncologists is pivotal in order to understand
the spectrum of rheumatic irAEs, optimize their treatment and
define the appropriate time point of treatment discontinuation, if
necessary.
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