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Abstract

BACKGROUND

Immune checkpoint inhibitor (ICI)-induced rheumatic immune-related adverse events
(irAEs) have been infrequently reported, and the treatment of severe or refractory
arthritis as irAEs has not been established yet.

CASE SUMMARY

The patient was a 67-year-old man with a history of well-controlled foot psoriasis who
presented with polyarthralgia. He had received pembrolizumab for metastatic gastric
adenocarcinoma 2 mo previously. Physical examination revealed erythematous swelling
in the distal interphalangeal joints, left shoulder, and both knees. Hgﬁad plaque psoriasis
with psoriatic nail dystrophy an%dactylitis in the distal joints of the fingers and toes.
Inflammatory markers including C-reactive protein and erythrocyte sedimentation rate
were elevzﬁed but rheumatoid factor and anticyclic citrullinated peptide antibody were
negative. The patient was diagnosed with psoriatic arthritis (PsA) and started on
methylprednisolone 1 mg/kg/day after pembrolizumab discontinuation. However,
despite 1 wk of methylprednisolone treatment, PsA worsened; hence, leflunomide and
methotrexate were started. After 4 wk of steroid treatment, PsA worsened and improved
repeatedly with steroid tapering. Therefore, the therapy was intensified to include
etanercept, a tumor necrosis factor inhibitor, which ultimately resulted in adequate PsA

control.

CONCLUSION
This is the first report of ICI-induced PsA in a gastr'ﬁtancer patient. Some rheumatic
irAEs with refractory severe arthritis may require disease-modifying anti-rheumatic

drugs and long-term management.
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Core Tip: Although immune checkpoint inhibitors (ICIs) are being used increasingly and
widely, a fair percentage of patients treated with these drugs experience immune-related
adverse events (irAEs). Arthralgia and skin lesions are among the most frequent ir AEs.
However, rheumatic irAEs are underreported and/ or misclassified and have been poorly
characterized. These rheumatic irAEs are different in simple arthralgia or cutaneous
irAEs that they may be requiring long-term management and disease-modifying anti-
rheumatic drugs in severe or refractory case. We&port a first case of pembrolizumab-
induced psoriatic arthritis that was treated with tumor necrosis factor-a inhibitors in a

patient with gastric cancer and discuss the treatment course.

INTRODUCTION

Immune checkpoint inhibitors (ICIs) novel biological agents that are used to treat
various malignant tumors by blocking cytotoxic T-lymphocyte antigen and programmed
cell death 1 (PD-1) or its ligand, which limits T cell cytotoxicity to tumors. Although ICIs
have revollﬁionized cancer treatment, currently, 10-60% of ICI-treated patients
experience immune-related adverse events (irAEs)lll. These irAEs can result in
inflammatory organ damage by excessive activation of the immune system, including
that of the lungs, liver, skin, thyroid, and gastrointestinal tractll. Arthralgia and skin
lesions are the most frequent musculoskeletal and dermatologic irAEs(l. However,
rheumatic irAEs are underreported and/or misclassified as simple musculoskeletal or
dermatologic irAEs in clinical trials and have been poorly characterized due to their
clinical variability. Moreover, treatment strategies for rheumatic irAEs has rﬁbeen
t

established yet @nd are still controversial. A few case series have suggested tha

logic




disease-modifying anti-rheumatic drugs (DMARDs), including tumor necrosis factor-a
(TNF-a) inhibitors or interleukin-6 receptor antagonists, are effectivelz7l.

Herein, we report a case of pembrolizumab-induced psoriatibarthritis (PsA) that was
treated with TNF-a inhibitors in a patient with gastric cancer. We present the following

case in accordance with the CARE reporting checklist.

CASE PRESENTATION

Chief complaints
A 67-year-old man presented with a 2-week history of progressively worsening

polyarthralgia and nail dystrophy.

istory of present illness

The patient was diagnosed with advanced gastric adenocarcinoma with distant lymph
nodes (LNs) metastases was referred to our department in March 2020.
Esophagogastroduodenoscopy revealed a 3-cm sized ulcerofungating mass in the pre-
pyloric antrum. Histopathological examination of the adoscopic biopsy specimen
revealed moderately differentiated adenocarcinoma, negative results for human
epidermal growth factor receptor 2 (immunohistochemistry 1+), Epstein-Barr virus, and
deficient DNA mismatch repair (IMMR) (retained nuclear expression of MSH2 and
MSH6 and loss of MLH-1 and PMS-1). Abdominal computeﬁtomography showed
multiple enlarged LNs in the para-aortic and aortocaval areas. The patient was treated
with capecitabine and oxaliplatin as the first-line palliative chemotherapy for 11 mo,
followed by ramucirumab and paclitaxel as second-line palliative chemotherapy. After 2
mo of treatment with ramucirumab and paclitaxel, the tumor response indicated
progressive disease. In June 2021, pembrolizumab (200 mg in a 3-week cycle) was

initiated as third-line palliative chemotherapy, given that the tumors showed dMMR.

istory of past illness

He had a history of foot psoriasis, which was well controlled without treatment.




Personal and family history

He had no personal and family history.

Physical examination

The patient was afebrile with stable vital signs. Physical examination revealed
erythematous Eﬁelling in the distal interphalangeal joints, left shoulder, and both knees
(Figure 1). He had plaque psoriasis with psoriatic nail dystrophy and dactylitis in the

distal joints of the fingers and toes (Figure 1).

Laboratory examinations -

Before pembrolizumab administration, the neutrophil-to-lymphocyte ratio (NLR,
absolute neutrophil count divided by absolute lymphocyte count) and prognostic
nutritional index (PNI, 10 x serum albumin value, g/dL + 0.005 x total lymphocyte
count/mm?) were 1.1 and 50.5, respectively. Two months after the initiation of
pembrolizumab, Eioratory testing revealed a normal white blgod cell count of 7,970/uL
with 72.6% neutrophils and 17.9% ly ocytes, an elevated erythrocyte sedimentation
rate (ESR) of 89.0 mm/h, and a seru high-sensitivity C-reactive protein (hs-CRP) level
of 2.3 mg/L. Immunological serum tests were negative for rheumatoid factor (RF) and
anticyclic citrullinated peptide antibody. Synovial fluid analysis of knee joint revealed a
yellow appearance, decreased viscosity, and a cell count of 26,678 cells/mm?3 with 81.2%
neutrophils, indicating inflammatory arthritis. Gram staining was negative, no crystals

were detected by microscopy, and cultures for common pathogens and mycobacteria

were negative.

Imaging examinations
Magnetic resonance imaging of the right knee (Figure 2A) and left shoulder (Figure 2B)

showed joint effusion and synovial enhancement.




FINAL DIAGNOSIS

Based on the clinical evaluation ara laboratory results, the patient was diagnosed with
PsA as severe rheumatic irAEs (Common Terminology Criteria for Adverse Events
[CTCAE] grade 3). Disease activity score by calculating disease activity in psoriatic
arthritis (DAPSA) (tender joint counts, swollen joints count, CRP, patient’s assessment of

disease activity and pain) was 59.3.

TREATMENT
The rheumatology department was consulted, and methylprednisolone (1 /kg/day)
and non-steroidal anti-inflammatory drug (NSAID, celecoxib 200 mg bid daily) were
administered after pembrolizumab discontinuation. However, despite 1-2 wk of
methylprednisolone treatment, his polyarthralgia and joint swelling worsened and ESR,
hs-CRP level, and DAPSA score were elevated to 97.0 mm/h, 13.9 mg/L, and 74.9,
respectively. Subsequently, he was treated with 10 mg of leflunomide daily and 10 mg of
methotrexate weekly. After 4 wk of steroid treatment, PsA worsened and improved
repeatedly with steroid tapering. Moreover, ESR, hs-CRP, and DAPSA score were still
elevated at 77.0 mm/h, 10.5 mg/L, and 62.5, respectively. Therefore, the therapy was
intensified with etanercept 50 mg weekly. After 2 wk of etanercept treatment, ESR, hs-
CRP level, and DAPSA score decreased to 26.0 mm/h, 1.2 mg/L, and 27.2, respectively,
and PsA-related symptoms improved. Leflunomide and etanercept were continued,
methylprednisolone was tapered, and methotrexate was discontinued 3 mo after
etanercept administration. The treatment course for PsA and the changes in

inflammation-related peripheral blood parameters and disease activity are shown in

Figure 3.

OUTCOME AND FOLLOW-UP

Although tumor response after three cycles of pembrolizumab treatment was stable
disease, pembrolizumab was discontinued permanently. The disease progressed 4 mo

after discontinuation of pembrolizumab, and the progression-free survival for




pembrolizumab was 5.5 mo. In November 2021, the patient was treated with irinotecan
for 4 mo as forth-line palliative chemotherapy, after which palliative systemic therapy
was discontinued. The patient’s mild polyarthralgia and nail dystrophy (CTCAE grade
1) persisted, and low-dose methylprednisolone and etanercept were maintained until

March 2022.

BISCUSSION

To our knowledge, this js the first case of PsA in a patient treated with an ICI for gastric
cancer. Thus far, PsA has been reported in a few patients with melanoma and lung
cancer|3-10]

The gssi.fication criteria for psoriatic arthritis (CASPAR) consist of inﬁammatory
articular disease with the minimum of 3 points from the following items: evidence of
psoriasis (current, personal history or familial history), psoriatic nail dystrophy, a
negative test for RF, dactylitis, and juxta-articular new bone formationl''l. In the case of
our patient, although there was noﬂ.lxta-articular new bone formation, all other criteria
were met for the diagnosis of PsA. PsA is a heterogeneous chronic inflammatory disease
with a wide clinical spectrum and a variable clinical course that affects the skin and
musculoskeletal system. A recent study on the clinical patterns of rheumatic irAEs
reported that patients with PsA patterns had a significantly higher risk of persistent
arthritisl7l. In our case, PsA-related symptoms persisted for more than 8 mo. Therefore, it
is necessary to distinguish between simple arthralgia and inflammatory arthritis as
rheumatic irAEs when a patient who has received ICI presents with arthralgia.

The biological drivers of irAEs are poorly characterized, and currently, there is no
method available in clinical practice to identify patients at high risk of experiencing these

ents. Several recent studies have found that a low NLR (< 5) and high PNI (= 45) in
patients with non-small cell lung cancer treated with anti-PD-1 therapy are significantly
associated with better survival and the onset of irAEsl'2l In our case, NLR and PNI
before pembrolizumab treatment were 1.1 and 50.5, respectively. The patient was

responsive to pembrolizumab treatment (stable disease) and developed severe PsA as an




irAE. Although the predictive role of these inﬂammation—reﬁted biomarkers (NLR and
PNI) was preliminary, pretreatment blood biomarker levels may correlate with the onset
of irAEs in patients receiving IClIs.

Our patient had severe (grade 3) and refractory (corticostﬁid was ineffective) arthritis
requiring conventional and biologic DMARD therapies. The National Comprehensive
Cancer Network and European Society for Medical Oncology guidelines recommend
classifying and treating immune-related inflammatory arthritis according to its
severityl!>16l.  For severe arthritis that limits instrumental active daily living,
immunotherapy must be withheld, and methylprednisolone should be used at a dosage
of 1 mg/kg/day. If there was no improvement by week 2, rheumatologists should be
consulted for the consideration of additional DMARDs, depending on the clinical
phenotype of inflammatory arthritis. Recent reviews of ICl-induced arthritis have
reported that many patients respond to steroid treatment; however, a large subset
requires addition therapies, such as conventional or biologic DMARDs*+7L.
Corticosteroids are the mainstay of treatment for immune-related inflammatory arthritis;
however, in refractory cases, it is recom ded to consider either conventional or

biological DMARD:s. In our case, the patient achieved remission with the initiation of the

TNF-a inhibitor therapy.

CONCLUSION

In conclusion, rheumatic irAEs are different from simple arthralgiéor cutaneous AEs,
which may require long-term management. Moreover, in severe or refractory cases, it is
recommended to consider either synthetic or biological DMARDSs. Because ICIs are being
used with increasing frequency in patients with gastric cancer, there is a need for
increased awareness of these rheumatic irAEs aaong oncologists and rheumatologists,

and coordinated multidisciplinary management is critical.
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