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Musculoskeletal adverse reactions after
immunotherapy for cancer: A case series
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Abstract. Immunotherapy has revolutionized cancer
treatment. Immune checkpoint inhibitors (ICIs) including anti‑
bodies targeting cytotoxic T lymphocyte associated antigen‑4
and programmed cell death 1 have been shown to be effec‑
tive in the treatment of certain types of cancer. The benefit
of these therapies is to prolong life expectancy in the case of
metastatic malignancies. Rheumatic adverse events are not
very common. In the present study, 9 patients were monitored
between November 2018 and January 2020. The oncologist,
who identified the occurrence of rheumatic toxicities after the
treatment with ICIs, evaluated the patients. Only oncological
patients with rheumatic manifestations after the start of immu‑
notherapy were included. Toxicity grading was performed by
both the oncologist and the rheumatologist, on a scale from 1
to 5 (1, mild; 2, moderate; 3, severe; 4, life‑threatening; 5, death
related to toxicity). The results showed that rheumatoid factor,
which was sampled in each patient, was negative in all cases.
Patients were treated with nonsteroidal anti‑inflammatory
drugs or prednisone depending on the severity of the adverse
events. The results varied with the severity of the adverse
events. In conclusion, as the number of patients treated with
ICIs increases, so will the number of patients presenting with
immune‑related adverse events (irAEs). The collaboration
between oncologists and rheumatologists should be intimate to
provide optimal treatment to patients. Musculoskeletal mani‑
festations secondary to ICIs are slightly different from other
rheumatologically conditions making diagnosis, treatment
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and monitoring difficult. Thus, irAEs are new and challenging
for oncologists, thus understanding of the pathogenesis and
clinical characteristics must be improved for better treatment
guidelines.
Introduction
Immunotherapy has revolutionized cancer treatment. Immune
checkpoint inhibitors (ICIs) including antibodies targeting
cytotoxic T lymphocyte associated antigen‑4 (CTLA‑4) and
programmed cell death 1 (PD‑1) have been shown to beeffective
in the treatment of certain types of cancer, such as melanoma,
as well as largecell lung, urothelial, genitourinary and gastro‑
intestinal cancers. The benefit of these therapies is to prolong
life expectancy in the case of metastatic malignancies (1,2).
Immunotherapy has an effective antitumor effect, but it
modifies immunological homeostasis by blocking the nega‑
tive regulators of the immune system, which leads to the
appearance of immunological adverse events (3). ICIs act on
the level of inhibitory pathways at different stages. CTLA‑4
acts in the initial stage, preventing the T cells from responding
after presentation of the tumor antigen. The second ICI is
PD‑1, an activated effector of cytotoxic T cells. PD‑1 binds
to ligand 1 or 2 (PD‑L1, PD‑L2) which are exposed in the
tumor cells and lead to apoptosis. Anti‑PD‑1 or anti‑PD‑2 acts
at this stage, disrupting immune tolerance and leading to the
ability of T cells to attack the tumor cell (4,5). Considering the
different functions of CTLA‑4 and PD‑1, different side effects
can be highlighted. Anti‑CTLA‑4 toxicities are more severe,
hypophysitis being the most common (6). In patients treated
with anti‑PD‑1, pulmonary side effects and thyroiditis occur
more frequently (7,8).
Currently, six molecules of ICIs have been approved by
the Food and Drug Administration (FDA) and are used for
the treatment of solid and hematologic tumors (9). Ipilimumab
is a complete human monoclonal antibody IgG1 that blocks
CTLA‑4; it was the first one approved in 2011 for the treatment
of metastatic melanoma. Pembrolizumab and nivolumab are
humanized monoclonal antibodies acting against receptor 1,
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with a role in controlling programmed cell death (PD‑1,
programmed cell death‑1), which received FDA approval in
2014 (10,11). The indications of these two molecules have
expanded greatly. In 2015, nivolumab was approved for the
treatment of large cell lung cancer. Later in 2015, the best
combination of ipilimumab and nivolumab against melanoma
was approved. Recently, three new molecules have been
approved, namely atezolizumab, durvalumab and avelumab.
All three molecules act against ligand 1 with a role in control‑
ling programmed cell death (PD‑L1) (10,12). Atezolizumab
and durvalumab are humanized IgG1 monoclonal antibodies
modified in the Fc region, while avelumab has the unchanged
Fc portion. Since 2016, atezolizumab and durvalumab have
been approved for the treatment of large cell lung cancer and
for urothelial cancer, and avelumab has been approved for
Merkel cell carcinoma and urothelial cancer (2,13).
As the number of patients treated with ICIs increases, so
does the number of adverse events (irAEs, immune‑related
adverse events) (14). The toxicities that occur after using these
treatments can affect any organ or tissue, but some irAEs occur
more frequently than others. The skin, colon, endocrine organs,
liver, and lung are most commonly affected (15). Other toxici‑
ties may appear rarely and cause important adverse events,
such as myocarditis or neurological disorders. Generally,
adverse events occur within the first weeks up to 3 months
after initiating treatment with ICIs. However, adverse events
have been reported 1 year after the initiation of therapy (1,10).
Prior to starting treatment, patients should be examined, in
order to highlight their predisposition of developing irAEs (7).
Thus, it is important to know the medical history of the patient,
as well as the family history, history of autoimmune diseases,
basic laboratory tests, and also radiological investigations.
Patients who have a medical history of autoimmune diseases
or those who are treated for an autoimmune disease are prone
to a negative evolution while being treated with ICIs (9,14).
Once adverse events have occurred, rapid intervention is
needed to prevent exacerbation of symptoms. In many cases,
especially in severe cases, immunotherapy should be discon‑
tinued and treatment with immunosuppressive drugs should
be started. The drugs used to combat toxicities are high doses
of corticosteroids and sometimes anti‑TNF‑α, mycophenolate
and tacrolimus (16).
Rheumatic adverse events are not very common. The
incidence of rheumatic manifestations after ICIs is not really
known (8,9). There are two main reasons why there is no
proper evidence of musculoskeletal adverse events. First,
the evaluation of the rheumatic adverse events in onco‑
logical studies is incorrect. For example, arthritis is coded
as arthralgia, arthritis, or musculoskeletal pain. The second
reason is the system of grading of the adverse events used in
oncological studies (12). Most studies do not report adverse
events greater than 3rd degree, the 5th degree being the highest
of severity (1, mild; 2, moderate; 3, severe; 4, life‑threatening;
5, death related to toxicity). However, severe adverse events
(3rd‑5thdegree) that require hospitalization are quite rare (2).
Patients and methods
Patients. Nine oncological patients with rheumatic manifesta‑
tions after the start of immunotherapy were included in the

present study. Inclusion criteria were: Oncological patients
in treatment with ICIs and with rheumatic adverse events.
The 9 patients, 8 men and 1 woman, aged ≥18 years (mean
age, 61 years), were monitored between November 2018 and
January 2020.
Approval of the study (no. 40103/13.08.2020) was obtained
from the Internal Medicine, University Emergency Hospital,
050098 Bucharest, Romania. Written informed consent was
obtained from all 9 patients.
Patient evaluation. The oncologist, who identified the occur‑
rence of rheumatic toxicities after the treatment with ICIs,
evaluated the patients. Toxicity grading was performed by both
the oncologist and the rheumatologist based on the general
terminology standard for adverse events as per the Common
Terminology Criteria for Adverse Events (CTCAE), on a scale
from 1 to 5 (1, mild; 2, moderate; 3, severe; 4, life‑threatening;
5, death related to toxicity) (17).
The 9 patients received treatment with ipilimumab, pembro‑
lizumab and atezolizumab for metastatic melanoma, non‑small
cell lung cancer and urothelial carcinoma. The rheumatologist
who performed the clinical examination of the painful joints,
tracking of the presence of joint swelling, impaired joint
function, and morning stiffness, also evaluated the patients.
Musculoskeletal ultrasound was performed at the level of the
painful joints revealing synovial effusion and synovial prolif‑
eration. The ultrasound protocol used for evaluation was carried
out according to the European League against Rheumatism
(EULAR) guidelines, using gray scale and power Doppler (18).
After the evaluation, rheumatic manifestations, such as inflam‑
matory arthritis, arthralgia, myalgia, and rheumatoid arthritis
were included. The differential diagnosis for other patholo‑
gies that can cause joint manifestations (i.e.,osteoarthritis, or
polymyalgia rheumatica) was performed by combining clinical
examination, ultrasound check‑up and by biological findings.
The following information was entered into the database:
Age, sex, type of malignancy, immunotherapy (type of medica‑
tion and duration of treatment until the occurrence of adverse
events), C‑reactive protein (CRP), erythrocyte sedimentation
rate (ESR), rheumatoid factor (RF), irAE treatment, response
to treatment, grade of irAEs, and whether discontinuation
of the oncological treatment was required. The response
to treatment was evaluated as positive in patients who had
no musculoskeletal pain at all or had mild pain that did not
require treatment. Anegative response was marked in patients
who suffered from continuous joint pain after discontinuing
the rheumatic treatment.
Results
Demographic data and oncological history. Nine patients were
evaluated, of whom 8 were men and 1 woman. The mean age
of the patients was 61 years. Five patients received nivolumab,
3 patients received pembrolizumab and 1 patient received
atezolizumab. Four patients were diagnosed with metastatic
melanoma, 3 with non‑small cell lung cancer, 1 patient with
urothelial carcinoma, and 1 patient with renal carcinoma.
The time at which the rheumatic toxicities occurred after
the beginning of the treatment with ICIs was an average of
10 weeks (2‑20 weeks).
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Rheumatic toxicities occurring after ICIs. The clinical
presentation of the patients was varied (Table I). Pain
appeared both at the large and small joint levels. Shoulder
pain occurred in 2 patients, of whom 1 patient had bilat‑
eral subacromial‑subdeltoid (SASD) bursitis and bilateral
bicipital tendinitis. Only 1 patient had elbow pain. Knee
pain occurred in 5 of the 9 patients, and 2 of these 5 patients
presented with synovial fluid in medium quantity at the level
of bilateral suprapatellar recess. Four patients had pain in the
metacarpophalangeal and proximal interphalangeal joints.
Only 1 patient had small joint effusion, being diagnosed with
seronegative rheumatoid arthritis. Two patients had major
myalgia, without having the muscle enzymes modified.
Myalgia appeared in the upper and lower limbs, and 1of the
patients also had extrapyramidal syndrome associated with
muscle pain.
RF was sampled in all the patients, and was negative for
all 9 cases. Markers of inflammation, ESR and CRP were
sampled, and the values were elevated. The values of ESR and
CRP can be elevated in the context of malignancy and thus are
unable to be good indicators for joint damage. However, the
highest values of ESR and CRP appeared in patients with the
most severe impairment.
IrAE grading was performed according to joint damage.
Three patients were classified as 1st degree, i.e., mild
impairment. Three patients were included in the 2nd degree
category, i.e., moderate impairment, and another 3 patients
were included in the 3rd degree category, i.e., severe impair‑
ment. In the case of those with severe illness, treatment with
ICIs was interrupted, in 2 of the patients the decision being
final. In 1 patient, the treatment with ICIs was resumed after
improvement of the joint symptoms.
Musculoskeletal adverse events occurred on average
at 10 weeks after initiating treatment with ICIs. One patient
had toxicities 2 weeks after the first administration. In another
patient, rheumatic diseases appeared 20 weeks after the first
administration, but before the onset of symptoms, of a double
dose of nivolumab.
Treatment of rheumatic adverse events. Patients were treated
with nonsteroidal anti‑inflammatory drugs (NSAIDs) or pred‑
nisone depending on the severity of the adverse events. One
patient was diagnosed with seronegative rheumatoid arthritis
after treatment with ICIs and was treated with dexamethasone
for 5 days and then started treatment with sulphasalazine
2 g/day.
Another patient who experienced severe adverse
events after increasing the dose of nivolumab received
dexamethasone for 5 days with mild improvement in symp‑
tomatology and then received treatment with prednisone
at 15 mg/day.
Patients with mild rheumatoid toxicity received NSAID
treatment, with symptom relief improving after approxi‑
mately 2 weeks. Patients with moderate adverse events were
treated with prednisone 10 mg/day, with a gradual decrease
of the dose after 2 weeks until corticotherapy was stopped.
In the case of severe adverse events, treatment with ICIs
was discontinued and high‑dose prednisone treatment was
initiated. Of the 3 patients with severe events, only 1 patient
resumed treatment with ICIs. Another patient did not continue
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oncological treatment due to tumor progression under ICIs, but
also because of persistent joint pain.
Discussion
As the number of patients treated with immune checkpoint
inhibitors (ICIs) increase, so do the number of patients with
immune‑related adverse events (irAEs); the collaboration
between oncologists and rheumatologists should be therefore
closer in order to treat these patients correctly (8).
In the present study, 9 patients who had rheumatic toxici‑
ties were identified. Of these, 8 patients were treated with
anti‑PD‑1 and 1 patient with anti‑PD‑L1. The average time of
adverse events was approximately 10 weeks, in other studies
being approximately 12 weeks (3). Some patients have symp‑
toms after discontinuation of ICIs.
Regarding the treatment, patients responded well to NSAID
treatment and corticosteroid therapy. From the existing data,
the symptomatology was expected to disappear in 6‑12 weeks
of corticosteroid therapy. In severe cases, biological therapy is
considered the treatment of choice (18). However, such options
are not approved in Romania. In addition, patients who do not
respond to corticosteroid therapy cannot be treated with more
aggressive immunosuppression.
There are several limitations to the current study. The
number of patients was not high, only 9 patients during a year.
This is due to the small number of patients treated with ICIs
in Romania, but also because of the lack of close collabora‑
tion between oncologists and rheumatologists. Conversely,
rheumatologists examine only patients sent by the oncologists,
without knowing exactly the incidence of irAEs.
The evaluated patients in the present study received treat‑
ment with nivolumab, pembrolizumab and atezolizumab; in
addition, there was not much diversity of ICIs. In patients with
inflammatory arthritis, no joint fluid analysis was performed.
The diagnosis was made after clinical, ultrasound and biolog‑
ical evaluation.
Musculoskeletal manifestations secondary to ICIs were
slightly different from other rheumatological conditions; for
example, inflammatory arthritis secondary to ICIs did not have
the typical characteristics as conventional rheumatoid arthritis.
In conclusion, the real incidence of rheumatic adverse
events is not known, even if there are risk factors for the devel‑
opment of toxicity when ICIs are used (3,8,19). The clinical,
ultrasound and biological presentation of the patients with
rheumatoid toxicities is varied, and a thorough examination is
needed in order to correctly diagnose these patients. Currently,
patients are treated by rheumatologists based on their clinical
experience, the latter collaborating with oncologists for the
optimal therapeutic decision as it is crucial to have a common
treatment guide.
The use of ICIs has led to the incidence of irAEs, creating
new challenges for the oncologists. Presently, irAEs are
classified according to the CTCAE and managed according
to international protocols, which include NSAIDs, glucocor‑
ticosteroids and disease‑modifying antirheumatic drugs. For
the oncologists, rheumatic manifestations are new. Therefore,
understanding the pathogenesis and clinical characteristics
and treatments must be improved in order to develop thera‑
peutic strategies.
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IrAEs, immune‑related adverse events; M, male; F, female; RF, rheumatoid factor; CRP, C‑reactive protein; ESR, erythrocyte sedimentation rate; RF‑, rheumatoid factor‑negative; NSAIDs, nonsteroidal
anti‑inflammatory drugs.
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Table I. Demographic features, cancer types, immunotherapy, irAEs, treatment and improvement.
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