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Abstract

Malignant melanoma is an aggressive skin tumor that accounts for 1% of all
skin tumors. Immunotherapy is a new therapeutic approach for the
treatment of melanoma neoplasms. Nivolumab is an immunotherapeutic
product that belongs to the so-called checkpoint inhibitors. Nivolumab
therapy has demonstrated a good effect in terms of overall survival and
progression-free survival in patients with malignant melanoma. Nivolumab
treatment is used both for therapy in patients in the metastatic stage and in
the adjuvant aspect in patients with a high risk of disease recurrence. The
interaction between the ligand of the programmed cell death receptor (PD-
L1) and the programmed cell death receptor (PD-1) leads to suppression of
autoimmune manifestations. Blocking this interaction carries a risk of
various autoimmune reactions, which are expressed to varying degrees, and
can prolonged
immunosuppression or discontinuation of treatment with checkpoint
inhibitors. Immune-related adverse reactions of varying degrees and

sometimes be life-threatening and require

severity have been described with the use of anti-PD-1 antibodies, such as
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pneumonitis, hepatitis, endocrinopathies, immune-mediated colitis,
dermatitis, etc. Rheumatic immune-mediated complications such as
myositis, myalgia, arthritis, arthralgia, vasculitis, scleroderma are rare with
Nivolumab treatment. Most often, patients report arthritis that starts after
several cycles of Nivolumab administration. The mechanism of occurrence
of immune-mediated arthritis has not yet been established. A clinical case
of an 84-year-old patient who developed immune-related arthritis after
treatment with Nivolumab 1is presented. After treatment with
corticosteroids and immunosuppressants led to the control of the immune-
related arthritis, reinitiation of immunotherapy is being evaluated for the
management of the oncological disease.

Keywords: checkpoint inhibitors, immune-mediated arthritis,
immunotherapy, malignant melanoma, Nivolumab

1. Introduction

Malignant melanoma is an aggressive skin tumor that accounts for 1% of all
skin tumors. It is characterized by an aggressive course and a low 5-year
survival rate [1]. Patients with melanoma and distant metastasis show a 5-
year survival rate of 23%, making metastasis the leading cause of
melanoma-related death [2]. Even after radical resection of patients with
local disease, an increased risk of local recurrence and distant metastasis is
observed [3].

Immunotherapy is a new approach for the treatment of malignant
melanoma even in advanced disease [4-6]. The high immunogenicity of
melanoma is the basis of the relationship between this neoplasm and the
immune system, which is a prerequisite for the use of immunotherapy in a
therapeutic aspect through the so-called checkpoint inhibitors [3, 7-12].

Nivolumab is a fully human IgG4 monoclonal antibody directed against the
programmed cell death receptor 1 (PD-1). PD1 is expressed on the surface
of T lymphocytes, while its ligand (PD-L1) is expressed on both immune and
non-immune cells [13]. The interaction of PD-1 with PD-L1 results in
reduced T-cell activity, promoting self-tolerance [14]. PD-L1 is
overexpressed on a wide variety of tumors, including melanoma, leading to
immune evasion by tumor cells. Inhibition of PD-1 restores standard
immune recognition of malignant cells and subsequent immune-mediated
tumor destruction [13]. Nivolumab inhibits the interaction between PD-1
and PD-L1 thereby allowing the immune system to recognize and attack
tumor cells.
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Approximately 50% of patients receiving immunotherapy experience
immune-related adverse events, ranging from severe and potentially life-
threatening pneumonitis and colitis to autoimmune thyroid disease,
hypophysitis, and vitiligo. The incidence of events varies depending on the
type of drug and tumor type, requiring prolonged immunosuppression or
discontinuation of checkpoint inhibitor therapy [15,16].

Rheumatological immune-induced reactions occur in 5%-20% of cases [17-
19]. Rheumatic and musculoskeletal immune-related adverse events are
usually unrecognized. Rheumatic immune-mediated complications such as
myositis, myalgia, arthritis, arthralgia, vasculitis, and scleroderma are rare
with Nivolumab treatment. Most often, patients report arthritis that begins
after several cycles of Nivolumab. The mechanism of the appearance of
immune-mediated arthritis during treatment with checkpoint inhibitors is
still unclear, but a number of authors have found an association between
the expression of PD-1 in the synovial fluid and the development of arthritis
of the autoimmune type [20].

Immune-related rheumatological events, due to their low frequency and
insufficient research, represent a serious challenge and diagnostic difficulty
among medical specialists. Recognition of rheumatological immune-related
events following immunotherapy treatment, which resemble autoimmune
diseases, is increasingly important for both oncologists and
rheumatologists. A multidisciplinary approach allows for the management
of these immune-related reactions and the continuation of antitumor
therapy.

2. Case Presentation

We present a case of an 84-year-old female patient in good general health
(ECOG PS 0) and physically active, with a history of nodular malignant
melanoma of the left gluteal region diagnosed in 2022. Postoperatively, the
patient was staged as T2ZNOMO. No lymphatic dissection was performed,
and she remained under active surveillance. Her medical history included
COPD, a 20-year history of well-controlled arterial hypertension, and a
cholecystectomy in 2000. In 2024, restaging via PET-CT revealed disease
progression, characterized by multiple inguinal lymph nodes and
pulmonary metastases. Although the patient was referred for BRAF testing
to evaluate eligibility for targeted therapy, no BRAF mutation was
identified. Following a multidisciplinary team review, treatment with
Nivolumab (240 mg i.v. every 14 days) was initiated in October 2024.
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Evaluation after six cycles demonstrated a complete response of the lung
metastases and a partial response of the lymph nodes.

In January 2025, the patient was admitted for another cycle of
immunotherapy with complaints of persistent pain, difficulty moving the
knee, ankle and wrist joints, especially pronounced soreness and stiffness
of the interphalangeal joints (Figure 1). There was no swelling of the knee
and ankle joints. Mild swelling, thickening of the palms, severe soreness and
stiffness (Figure 2).

Figure 1. Swelling of the interphalangeal joints and palmar thickening with
associated skin induration.

Figure 2. Diffuse palmar induration and mild soft-tissue edema of the digits.

The patient was assessed for manifestation of immune-mediated arthritis
and was referred to a rheumatologist, who prescribed therapy with
methylprednisolone 8 mg daily for 2 weeks. The Nivolumab treatment was
temporarily discontinued. After the prescribed therapy with
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methylprednisolone, the patient’s condition improved, the pain and
stiffness decreased and she decided to discontinue the methylprednisolone
therapy by herself. She refused a new examination with a rheumatologist in
order not to delay her oncological treatment.

After reducing the complaints, the patient decided to reinitiate therapy with
Nivolumab. After 2 applications of the medication, a month after, the
complaints worsened again - pain and stiffness in the knee and ankle joints,
mild edema and slight redness of the ankle joints, persistent tightness of the
palms and severe soreness in the interphalangeal joints.

The therapy was discontinued again and the patient was referred for
hospitalization for diagnostic clarification at the Rheumatology Clinic.
Musculoskeletal evaluation revealed arthritis in the wrist, knee and ankle
joints. Laboratory tests revealed positive values for anti-MCV, RF IgM,
elevated levels of C-reactive protein (CRP 112mg/L) and erythrocyte
sedimentation rate (ESR 82 mm/h), thrombocytosis (578 x 1079/L) (Table
1).

Table 1. Laboratory tests before starting Nivolumab treatment, at diagnosis of
immune-mediated arthritis, and after treatment for arthritis

Laboratory tests Reference 10.10.2024 04.04.2025 08.12.2025
range

CRP (mg/L) 0-5 6 112 18

WBC (1079/L) 3.50-10.50 5.10 10.40 5.70

Uric acid ($\mu$mol/L) | 140-410 228 400 280

PLT (1079/L) 130-360 278 578 326

ESR (mm/h) <30* 21 82 25

Immunology

Anti-CCP (IgG+IgA), <20 Neg (-) 26 20

U/mL

RF (IU/mL) <30 <30 <30 <30

Anti-MCV, U/mL <20 Neg (-) 65 18

RF IgM, U/mL <20 Neg (-) 44 20

Abbreviations: Anti-CCP, anti-cyclic citrullinated peptide; Anti-MCV, anti-mutated
citrullinated vimentin; CRP, C-reactive protein; ESR, erythrocyte sedimentation
rate; Neg, negative; PLT, platelet count; RF, rheumatoid factor; RF IgM, rheumatoid
factor immunoglobulin M; WBC, white blood cell count. Asterisk (*) denotes age-
adjusted or laboratory-specific upper limit for ESR.

The performed knee radiography revealed cystic effusions in the distal part
of the diaphysis of the right femur and osteophytes bilaterally. Less
pronounced changes in the left knee joint.

An ultrasound examination of the right and left knee joint was performed
with data on mild hydrops, synovial proliferation, degenerative changes in
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the lateral and medial meniscus. After a multidisciplinary meeting, it was
concluded that the patient had Grade 2 immune-mediated arthritis,
probably as a result of the treatment with Nivolumab [21]. A follow-up PET-
CT scan was performed to assess the current oncological status,
demonstrating stable disease.

Treatment was initiated with methotrexate 10 mg weekly,
methylprednisolone 4 mg daily with a gradual tapering to 2 mg daily and
folic acid 1200 pg daily. Etodolac 400 mg daily for two weeks was
prescribed to suppress the pain symptoms. At the eight-month follow-up,
the patient showed no evidence of joint involvement and remained
symptom-free. Baseline parameters before treatment, at diagnosis of
arthritis and after treatment are presented in Table 1.

A multidisciplinary meeting is to be held to discuss the reintroduction of
Nivolumab in dynamic follow-up by a rheumatologist.

3. Discussion

PD-1 expression on T-cells in synovial fluid is significantly increased in
inflammatory joint disease. Higher levels of PD-1+ T-cells are often
observed in active synovitis, reflecting the intensity of the local immune
response. This increase reflects the body’s desire to suppress autoimmune
inflammation, although it is often not sufficient to completely control the
synovitis. The PD-1/PD-L1 pathway functions as a negative regulator of the
immune response, attempting to limit the autoaggression in the joint
environment. Nivolumab blocks PD1, which activates inflammatory
cytokines, disrupts autoimmunity and leads to immune-mediated toxicity.
Immune-mediated arthritis is not yet well studied, but the idea of impaired
immune tolerance and autoimmunity is supported. The PD1 axis is involved
in the maintenance of peripheral tissue tolerance, and its dysregulation has
been implicated in the development of autoimmune diseases. PD-1
expression has increased on synovial lymphocytes of patients with various
types of autoimmune diseases. Although the exact mechanism of immune-
related arthritis remains unclear, the checkpoint inhibitors block negative
signals on activated T-cells, leading to increased autoreactive T-cells and
inflammatory cytokines such as tumor necrosis factor-a (TNF-a), IL-6, and
IL-17 [21-23] (Figure 3). This gives grounds for targeted inhibition of these
cytokines for the treatment of rheumatic immune-related adverse events
(irAEs) [24, 25]. Checkpoint inhibitors prevent B-cell apoptosis, allowing
for longer cell survival and increased autoantibody burden [21].
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Figure 3. The pathogenesis of irAE-arthritis is characterized by the accumulation
of overactivated T cells and inflammatory cytokines, coupled with B-cell
proliferation and increased autoantibody secretion and current therapeutic
strategies.

The presented clinical case is an example of de novo immune-mediated
toxicity during treatment with a checkpoint inhibitor. Before starting
therapy with Nivolumab, the patient had no history or laboratory evidence
of arthritis. The coincidence of the complaints with the start of
immunotherapy, as well as the effect of corticosteroid administration,
support the diagnosis of immune-mediated arthritis due to Nivolumab
administration.

The patient developed immune-mediated arthritis with persistent arthritis
of the wrist, knee, and ankle joints, severe pain and stiffness of the
interphalangeal joints, and palmar thickening, elevated markers of
inflammatory activity - ESR, CRP, and the presence of RA-specific
autoantibodies, anti-MCV, and RF IgM.

The management of immune-mediated arthritis is based on shared
decision-making between the patient, treating oncologist, and
rheumatologist [26]. The role of the rheumatologist is to support the
oncologist and to alleviate the immune-mediated arthritis, allowing
patients to maintain effective immunotherapy for their oncological disease.
Currently, algorithms for the management of irAEs are based on the
severity/grade of the irAE according to the Common Terminology Criteria
for Adverse Events (CTCAE v5.0) [26]. Referral to a rheumatologist is
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recommended before initiating treatment for immune-mediated arthritis.
In the absence of contraindications, symptomatic treatment, including
nonsteroidal anti-inflammatory drugs and/or analgesics, should be the
initial treatment for mild to moderate rheumatic manifestations [26]. Intra-
articular glucocorticoids should be considered in the context of
monoarthritis or oligoarthritis, combined with synovial fluid analysis
whenever possible. If symptomatic treatment is insufficient and tissue
inflammation is still present, systemic glucocorticoids should be considered
in immune-related arthritis. Because of the potential for corticosteroids to
compromise the antitumor response, the use of pulse therapy with
methylprednisolone or high-dose per os glucocorticoids is not
recommended in the absence of life-threatening complications. In addition,
gradual tapering of corticosteroids to the lowest effective dose over a
period of weeks or as soon as improvement is achieved is recommended.
The goal is to achieve a dose of less than or equal to 10 mg daily prednisone
equivalent. The dosage regimen and route of administration should be
determined according to the clinical form and activity [26].

Following the discontinuation of Nivolumab, the patient was started on
immunosuppressive therapy with corticosteroids and methotrexate in
accordance with EULAR recommendations. Based on the National Cancer
Institute CTCAE v5.0 grading, clinical improvement was subsequently
observed [27,28]. The treatment of this patient is undoubtedly a challenge
for medical professionals, due to the need to control the immune-mediated
arthritis on one hand, and the oncological disease on the other. Re-initiation
of Nivolumab is supported by international and national guidelines [27],
with clinical benefit from continuing therapy and managing complaints in
immune-mediated arthritis, while assessing the risk of new manifestation
of immune-mediated toxicity [29].

4. Conclusions

Metastatic melanoma is a malignant disease with a poor prognosis. The
introduction of immunotherapy has significantly changed the approach to
this tumor. Unfortunately, immunotherapy has a specific toxicity,
characterized by adverse reactions, such as immune-mediated arthritis. In
the case reported, the patient responded to corticosteroids and
immunosuppressive therapy, suggesting that the PD1/PDL1 axis plays a
role in the pathophysiology of arthritis. With coordinated collaboration
between medical specialists - oncologists, immunologists and
rheumatologists - and a multidisciplinary approach to the patient, irAEs can
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be successfully controlled; patients can continue their treatment and
maintain their quality of life.
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HmyHOMeauMpaH apTpHUT cjiej jedyeHue ¢ Nivolumab npu
namyeHT C MaJIMTHEeH MeJIaHOM

Pe3ome

MaMrHeHUAT MeJIaHOM e arpecUBeH KOXKeH TyMOp, KOWTO NpeJcTaB/sABa
1% oT BCMYKM HOBOOOpa3yBaHUs Ha KoxkaTa. MyHoTepamusTa e HOB
TepaneBTUYEH I[OAX0J 3a JieYeHHe Ha MeJIJAaHOMHUTE HeoOIlJIa3UH.
Nivolumab e uMyHoTepameBTHYeH MNPOAYKT, KOWUTO MPHUHAAJE!KU KbM
T.HAp. YEKNOWHT HWHXUOUTOPU (KOHTPOJHM TOUYKHM). Tepamusta C
Nivolumab peMoHcTpupa [06bp edeKT N0 OTHOLIeHMe Ha oblaTa
NpEXKUBSAEMOCT U NPEXUBSEMOCTTA 06e3 MNporpecusi Npyd MNALUEHTH C
MajJiirHeH MejiaHOM. JleueHueTto ¢ Nivolumab ce mnpusiara kakTo 3a
Tepanusi NpU NMalyUeHTH B MeTacTaTU4YeH CTaJUH, Taka U B a/jlOBaHTEH
acrekT NpPU NalMeHTU C BUCOK PUCK OT pelyAuB Ha 3ab0JisiBaHETO.
B3sanmogencTBueTo MeXJy JIMraHZa Ha peLenTopa 3a nporpaMupaHa
kJeTbuHa cMBbpT (PD-L1) u camus penenTop 3a nporpaMupaHa KJjaeTb4yHa
cmbppTt  (PD-1) BOogM [0 mOTHCKaHe Ha aBTOMMYHHUTE MPOSIBU.
BrokupaHeTo Ha TOBa B3aWMMOJENCTBUE KpHUe PHUCK OT pas3IMYHHU
aBTOMMYHHU peaKlMy, KOWUTO Ce u3pas3fiBaT B pas3jiMyHa CTeleH, a
NOHAKOTra MoraT Ja ObJaT >KUBOTO3acTpallaBalld M Ja HW3WUCKBaT
NpOAb/KUTE/HA UMYHOCYTIPECHS UJIM NPEYCTAaHOBsSIBaHE Ha JIeYEHUETO C
YeKNOWHT WMHXubutopu. Ilpu ynorpebata Ha aHTU-PD-1 aHTUTena ca
ONMCaHU UMYHOCBBbP3aHU HeXeJlaHU peaKlMU C pa3MyHa TeXecCT, KaTo
NHEBMOHUT, XeNaTUT, €eHJOKPUHONATHUH, HUMYHOMEAUHUPAH KOJIUT,
JlepMaTUT U Ap. PeBMaTUYHUTE MMYHOMeJWUPAHU YCJIOXXKHEHUS, KaTO
MUO3UT, MUAJTUS, apTPUT, apTparus, BaCKyJUT U CKJIEpPOJepMHus, ce
cpewat paako npu JedeHue c Nivolumab. Haki-uecto nauueHTuTE
cboOlIaBaT 3a apTPUT, KOMTO 3amoyBa cJjeJ, HAKOJKO LHKBbJA Ha
npuioxeHnve Ha Nivolumab. MexaHusaMbT Ha Bb3HUKBAaHe Ha
VMYHOMeJMUpaHUsl apTPUT Bce oOllle He e ycTaHOBeH. [IpejacTtaBeH e
KJIMHUYEH cay4yall Ha 84-roAulleH NalMeHT, pa3BUJ HMYHOCBbP3aH
aptput cnaesn JedeHue ¢ Nivolumab. Cnepg kato JsedeHueTto c
KOPTUKOCTEPOUZM U MMYHOCYIIpECOpPH [JOBeXxJa [0 KOHTPOJ Ha
MMYHOMeJJMUPaHUsl apTPUT, Ce MPaBU OlleHKa 3a MOBTOPHO UHUIIMHUPaHe
Ha UMYHOTepamnusTa C 1jeJ1 OBJIa/iiBaHe Ha OHKOJIOTUYHOTO 3ab0JisiBaHe.

Kiwo4yoBH AyMH: 4YeKNOWHT HWHXUOWUTOPHU, UMyHOMEJUHPAH apTPHUT,
MMYyHOTepanus, MaJuried Mmejaadom, Nivolumab
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