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Abstract
Immune checkpoint inhibitors are used with increasing regularity in metastatic disease. Anti-CTLA4 (ipilimumab) 
anti-PD1 (pembrolizumab, nivolumab) or anti-PD-L1(avelumab, atezolizumab) are approved for use in metastatic 
melanoma, non-small cell lung cancer, renal cell carcinoma and other malignancies. Despite their advantages, 
their immune adverse reactions are important. This paper is a review current literature regarding rheumatologic 
adverse reactions that follow ICI treatment. Their frequency is not high but it is important to correctly diagnose 
and treat them. Most of the adverse reactions are mild and moderate. The treatment for immune related adverse 
events (IRAEs) is currently not supported by a sufficient amount of studies. The best treatment option is therefore 
based on the rheumatologist experience.
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INTRODUCTION
Immunotherapy treatment helps the immune sys-

tem fight against different diseases and is used in the 
treatment of different types of cancer. For example, 
the immune checkpoint blockade has been used in 
the treatment of cancer. It enhances antitumor immu-
nity by blocking intrinsic down regulators of immu-
nity, such as cytotoxic T-lymphocyte antigen 4 
(CTLA-4), programmed cell death 1 (PD-1) or its 
ligand, programmed cell death ligand 1, (PD-L1). 
Some of the antibodies that provide the immune 
blockade (Immune checkpoint inhibitors – ICI’s) 
have proven their efficiency in cancer treatment and 
are approved by FDA. Ipilimumab (CTLA-4) and 
Pembrolizumab (PD-1) are used in the treatment of 
advanced melanoma such as metastatic disease and 
also in other tumor types including non-small-cell 
lung cancer (NSCLC) and advanced renal carcinoma 
(1).

ICI’s produce effective antitumor immune re-
sponse, but they also modify the immunologic ho-

meostasis by blocking the negative regulators of im-
munity. This can be associated with inflammatory 
adverse effects known as immune related adverse 
events (IRAEs). These adverse effects can arise in 
any organ, but most frequently in the following or-
gans are: gastrointestinal tract, the liver, endocrine 
system and skin. Neurologic, cardiovascular, pulmo-
nary, musculoskeletal and hematologic adverse ef-
fects are less frequent. In some cases, IRAE’s will 
lead to temporary or permanent ending of cancer 
treatment, corticosteroid therapy or immunosup-
pressive therapy. Taking into account the vast major-
ity of systems that can be affected by IRAEs, the 
multidisciplinary approach is the key in the diagno-
sis, treatment and follow-up of them (2,3).

The purpose of this review is to evaluate the actu-
al knowledge regarding IRAEs after ICI’s in the 
terms of diagnosis and treatment. We will discuss the 
rheumatologic diseases IRAEs after ICI’s, they are 
less frequent than other adverse effects, but their 
morbidity is significant. 
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PATHOPHYSIOLOGY OF IMMUNE-RELATED 
ADVERSE EVENTS

The actual knowledge regarding pathophysiolo-
gy underlying IRAEs is not completely understood 
but it is attributed to the disruption of the immuno-
logic homeostasis (2). CTLA-4 plays an important 
role in inhibiting the immune response by attenuat-
ing T-cell activation at the beginning in the immune 
response (4). PD-1 inhibits T cells in a late faze of 
the immune response in the peripheral tissues. From 
the different functions of CTLA-4 and PD-1 we can 
explain why the adverse reactions are different. 
Studies by Tivol EA et al. and Waterhouse P et al. 
found that in mice without CTLA-4 gene die from 
lymphoproliferation (5), while a study by Nishimura 
H et al. found that mice without PD-1 gene suffered 
from immune adverse reactions like arthritis and 
cardiomyopathy (6).

The patients treated with anti-CTLA-4 and with 
anti-CD1 have different adverse reactions, the ef-
fects of anti–CTLA-4 therapy being more severe. In 
the patients with anti-CTLA-4 it was found that hy-
pophyzitis is more common. It is not totally known 
why organ specific adverse reactions occur, but it 
has been recently discovered that the hypophysis has 
expression of CTLA-4 on normal pituitary cells (1). 
On the other hand, in patients with anti-PD 1 pneu-
monitis and thyroiditis appear to be more common. 
PD-1 has another major importance in maintaining 
self-tolerance: it doesn’t allow the immune system 
to attack its own organism (7,8).

The frequent use of ICI’s should increase the 
rheumatologist’s awareness regarding the immune 
adverse reactions (9). The incidence of IRAEs de-
pends on the type of the treatment and the type of 
malignancy (10,11). The most frequent adverse reac-
tions are the rash that is encountered in 30-35% of 
the patients treated for melanoma, dermatologic ad-
verse reactions (vitiligo, neutrophilic dermatoses, 
pruritus and toxic epidermal necrolysis) (12).

In the pathophysiology of IRAEs, cytokines 
could also be involved. A study by Callahan M, et al 
showed that induced colitis in patients with ipili-
mumab is correlated with high levels of interleu-
kin-17. This information can help treating the in-
duced colitis with interleukin-17 blockade therapy 
like secukinumab, ixekizumab, and brodalumab 
(13,14).

Preclinical in vivo studies on mice showed that 
the administration of anti-PD-1 and anti-PD-L1 de-

termines tumoral growth inhibition and inhibition of 
metastatic disease. If anti-CTLA-4 and anti-PD-1 
are used together, the antitumor effect is higher when 
compared to usage of either individually (15,16,17).

MUSCULOSKELETAL AND RHEUMATIC 
IRAES

The main difference between conventional 
chemotherapy and immune checkpoint inhibitors is 
that when the immune system is stimulated, immune 
related adverse reactions can occur which will lead 
to the need of treatment turn off or administration of 
immune suppressor therapy. Despite the possibility 
of IRAEs occurrence, ICI’s produce effective antitu-
mor immune response in specific situations (18,19).

IRAEs are frequent; they occur in 90% of pa-
tients when anti-CTLA-4 are used and in 70% of pa-
tients that will use anti-PD-1 therapy will suffer 
from adverse reactions (20). The most common ar-
ticular IRAEs is joint pain with or without inflam-
matory arthritis. Articular manifestations can occur 
at any time during ICI’s (21). In most cases they will 
appear after 3 to 6 months of treatment with ICI’s. It 
is important to mention that the toxicity of anti-CT-
LA-4 is dose-dependent while the toxicity of an-
ti-PD-1/PDL-1 is not dose dependent (22).

a. Arthralgia and inflammatory arthritis
In the patients with ICI’s treatment arthralgia and 

inflammatory arthritis are common adverse reac-
tions. There are no prospective studies that followed 
the patients with inflammatory arthritis confirmed 
by a rheumatologist (18). An observational study 
done before and after the treatment that followed pa-
tients treated with anti-CTLA-4 with CT/PET-CT it 
was found out that in 4 patients from 119 the arthritis 
occurred (23).

The incidence of arthralgia is between 9 and 
12%, with a frequency of between 6 to 8% in pa-
tients that receive pembrolizumaz and nivolumab, 
5% with ipilimumab and 10% with combined thera-
py (24).

Inflammatory arthritis can appear in small and 
large joints. Clinic manifestations can arise as mon-
oarthritis, oligoarthritis and polyarthritis (25,26). 
Small joint manifestations are similar to those from 
rheumatoid arthritis. Oligoarthritis manifestations 
are similar to reactive arthritis. There is a case report 
that correlated the appearance of psoriasis arthritis 
with the administration of nivolumab (21).
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The diagnosis is based on clinical facts, mainly 
on patient history. If there are no criteria for an in-
flammatory articular disease the diagnosis is of ICI’s 
induced arthritis. Blood work can identify the in-
flammatory syndrome (CRP, high ESR), and in some 
patients the rheumatoid factor is positive (21).

b. Myalgia and inflammatory myositis
The second most common musculoskeletal ad-

verse reaction after ICI’s administration are 
Myalgia and inflammatory myositis. After adminis-
tration of anti-PD-1 there are described cases of in-
flammatory myositis (23).

The majority of IRAEs occur after several months 
of treatment but after single administration of 
Nivolumab there have been described cases of my-
ositis and myocarditis (27).

In a patient with metastatic melanoma treated 
with Ipilimumab, dermatomyositis occurred (28).

There there have been described cases of eosino-
philic fasciitis which can mimic the symptoms of 
myositis (28).

c. Systemic lupus erythematosus 
Systemic lupus erythematosus it is not usually as-

sociated with ICI’s treatment. There has been a sin-
gle description of a case of lupus nephritis after ad-
ministration of Ipilimumab (23).

Lupus-like adverse reactions have been described 
in a case of Pembrolizumab administration for meta-
static melanoma and in a case of metastatic pulmo-
nary cancer after administration of Nivolumab 
(29,30).

d. Sicca syndrome
Dryness of the eye and mouth occur in 3-24% of 

patients treated with ICI’s. A study that followed pa-
tients treated with Nivolumab, Ipilumumab and 
combined therapy found 4 cases of severe Sjögren 
syndrome (9,31). Adverse reactions related to the 
mouth were severe in all 4 patients. There were no 
positive antibodies anti-Ro, and a patient had posi-
tive anti-La/SS-B antibodies and hypo echogenic 
foci in the parathyroid glands (32). 

e. Vasculitis
There have been isolated cases of vasculitis after 

ICI’s treatment. It has appeared in 3 cases after Ipil-
imumab administration and in 2 cases after Pem-
brolizumab administration (30). All the cases with 
vasculitis had associated skin adverse reactions and 
neurologic symptoms (9).

Cases of peripheral neuropathy have been de-
scribed, with histopathologic exams. Such case oc-
curred in patient with rheumatoid polyarthritis with 
a metastatic melanoma that was treated with Pem-
brolizumab (23).

f. Polymyalgia rheumatica (PMR) – 6
A study conducted at Cleveland Clinic which 

monitored patients treated with ICI’s found in a case 
series that 3 out of 15 patients complained of PMR 
specific symptoms like pain and stiffness of the 
shoulder, hips and in the cervical region. None of the 
patients complained of specific symptoms of giant 
cell arteritis (23).

TREATMENT
The current treatment for IRAEs is not supported 

by enough studies. The best treatment option is 
based on the rheumatologist experience (33,34).

Most of the IRAEs are treated with corticoids or 
other immunosupressors, for example Infliximab. 
Immunosuppressive treatment does not interfere 
with the efficacy of the ICIS and after a correct man-
agement most of IRAEs resolve (35).

For patients who receive corticosteroids for a 
long period of the time, (20 mg of prednisone for 
more than 4 weeks) prophylaxis for Pneumocystis 
Carinii must be taken into account (treatment of the 
immune related adverse events) (18).

The toxicity is less after administration of an-
ti-PD-1 and anti-PDL-1 than after anti-CTLA-4 
(18). The severity of the adverse reactions can be 
graded by 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), grading done by Nation-
al Cancer Institute in 2009. ICI’s are interrupted in 
case of grade 2 and are restarted when the symp-
toms/biological data indicate grade 1 or less (23).

Corticosteroids must be initiated if the symptoms 
persist more than 1 week.

For the grade 3 and 4, corticosteroids are admin-
istered in high doses and then reduced as the symp-
toms decrease.

If the symptoms persist after 3 days of intrave-
nous corticosteroids administration, other immuno-
suppressive treatments like Infliximab must be taken 
into account. 

For grade 4 toxicity ICI’s treatment must be 
stopped permanently (Current Diagnosis and Man-
agement of Immune Related Adverse Effects) (18).
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There are concerns regarding the long-term ef-
fects of the immunosuppressive medication upon 
malignancy progression. Infliximab has been used 
for short periods of time for induced colitis after 
ICI’s in patients with metastatic melanoma (36).

There is no indication for the use of Abatacept, 
because its opposite effect compared to ICI’s (37). 
Because of the colitis risk after ICI’s administration, 
there are concerns regarding Tocilizumab and Tofac-
itinib (IL-6 and JAK-inhibitor can determine the 
perforation of the colon) (38).

Non-biologic disease-modifying antirheumatic 
drugs like Sulfasalazine, Methotrexate, Hydroxi-
clochin can be taken into account for treatment be-
cause of the low tumoral risk (Immune-Related Ad-
verse Effect of Cancer Immunotherapy) (9).

After the diagnosis of IRAEs it is recommended 
to start corticosteroids therapy with Methotrexate 
administration if the symptoms do not permit lower-
ing the corticosteroid doses. Rheumatologic IRAEs 
have the tendency to become chronic so that is why 
is indicated to use the lowest dose of corticosteroids 
and the safest DMARD (39).

For patients with active malignancies, the use of 
anti-TNF must be careful because of the infection 
risk associated with biological therapy (40,41). The 
use of biological agents has to be the second line of 
treatment if the Methotrexate fails (42).

DISCUSSION
In the past years, oncologists have encountered 

numerous IRAEs, differing from the adverse reac-
tions given by conventional chemotherapy. Rheuma-
tologic IRAEs have been poorly studied, a fact that 
has led to no consensus upon diagnostic and treat-
ment by oncologists and rheumatologists.

The true incidence of IRAEs is hard to estimate, 
as it is known that 10% of patients treated with ICI’s 
will develop rheumatologic adverse reactions. Most 
of the adverse reactions are mild and moderate, with 
the exception of severe myositis (23).

The detection of the antibodies in the manage-
ment of IRAEs is poorly defined. For precise diag-
nosis and follow-up specific antibodies should be 
detected (9,43).

Depending on the severity of the adverse reac-
tions different treatments are applied. Inflammatory 

arthritis can be treated with NSAIDS or corticoster-
oids, while in other cases DMARD’s and biologic 
treatment are better options (44,45).

There are no prospective studies regarding the 
appropriate treatment of IRAEs, so the clinical expe-
rience of each rheumatologist and oncologist will 
dictate the optimal treatment. The attenuation of the 
severity of IRAEs is related to a good clinical evalu-
ation and a proper management. Prolonged immuno-
suppression is associated with the risk of different 
opportunistic infections requiring antibiotic treat-
ment (43).

Reducing the anti-PD-1 or ipilimumab doses has 
no clinical proven efficiency therefore it is not rec-
ommended for treating the toxicity (2).

Better management and diagnosis of IRAEs will 
provide a safer setting for ICI’s treatment.

ICI’s treatment provides good long-term results 
in patients with metastatic disease, the follow-up in 
those patients for IRAEs has to be on long term be-
cause the adverse reaction can occur years after the 
start of ICI’s treatment. There is no clinical data 
about the safety of long term use of anti-CTLA4 and 
anti-PD1 which means that the patients will have to 
be monitored long term.

Clinical studies for evaluating ICI’s have exclud-
ed the patients with preexisting autoimmune condi-
tions, meaning that the evolution of these patients it 
is also unknown (46).

 
CONCLUSIONS

Immunotherapy is increasingly used in cancer 
treatment, and it is considered in some studies safer 
than chemotherapy. The downside of its use are the 
immune adverse reactions than can occur with a high 
incidence, warranting proper management. Most of 
the adverse reactions are reversible, unlike the endo-
crine adverse reactions which are permanent. IRAEs 
rarely are the cause of death in those patients. After 
those adverse reactions occur, it is important to rec-
ognize them and manage them properly, so the the 
patients’ quality of life can be improved. 

The current knowledge of the physiopathology of 
immune adverse reactions and how to diagnose and 
treat them must be improved. Strategies are needed 
to identify the patients at risk to develop adverse re-
actions. 
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