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Chronic inflammatory arthritis 
following checkpoint inhibitor therapy 
for cancer: game changing implications
Leonard Calabrese    ,1 Xavier Mariette2,3

The use of immune checkpoint inhibitor 
(ICI) therapy for cancer is now a pillar of 
oncological therapeutics and growing, 
with an estimated 43.5% of all tumours 
falling within current labelling indications 
for use.1 Eventually as the accessibility to 
ICI therapy increases, these data have 
staggering implications, given that an esti-
mated number of new cancers in Europe 
and the USA exceeds 5 million individuals 
yearly.2 As a byproduct of this tidal wave 
of newly exposed patients to various 
forms of immunotherapy with estimates 
that 10%–20% or more who may develop 
serious immune related adverse events 
(irAEs),3 it is inevitable that the evaluation 
and care of such patients will pose a chal-
lenge to existing healthcare systems and 
likely create a space for a new specialty to 
manage such. From a rheumatological 
perspective, let us now consider that an 
estimated 3%–7% of ICI exposed patients 
may develop inflammatory arthritis (IA),4 5 
making it seem inevitable that ICI associ-
ated IA will become ever more common-
place, giving us pause to ask ourselves 
what our current understanding of this 
disorder is and how prepared we are to 
manage it.

These irAEs are heterogeneous and 
appear to differ in their presentations, 
similarity to existing constructs of autoim-
mune diseases and their natural history. To 
help focus the discussion regarding these 
complications and based on the available 
data on IrAEs, we propose a classification 
of them into three main categories (box 1). 
Most irAEs are self- limiting in nature and 
while they may have lasting clinical effects 
such as ongoing requirement for hormone 

replacement therapy in some endocrinop-
athies, the inflammatory phase of these 
illnesses is largely self- limiting with few 
exceptions, with less than 10% requiring 
additional therapy after suppression with 
glucocorticoids.6 A second category is the 
development of a classical autoimmune 
disease in subjects who were predisposed. 
Indeed, many of these patients have been 
documented to have pre- existing specific 
autoantibodies (anti- cyclic citrullinated 
peptide (CCP) and they develop rheu-
matoid arthritis (RA), anti- SSA and they 
develop Sjögren’s syndrome) and ICI 
therapy appears to act as a trigger the 
underlying autoimmune disease.7

A third category could be that described 
in the current report by Braaten and 
colleagues,8 as they report persistent and 
ongoing non- specific IA. Until now, there 
has been a scant literature on this type of 
prolonged irAE, which makes this study 
of interest and importance. In their study 
published in The Annals, they interrogated 
a prospective observational data base from 
their centre of all patients referred with IA 
associated with ICIs and focused on those 

who had persistent arthritis for up to 24 
months after ICIs had been stopped for 
treatment completion, disease progres-
sion or toxicity. With a mean follow of 9 
months, they observed a remarkable 53% 
had active IA at last follow- up with one- 
quarter with active disease at 24 months. 
The vast majority (80%) were treated 
with some dose of glucocorticoids and 
24 patients required disease modifying 
anti- rheumtic drugs (DMARDs) including 
11 with biologic disease modifying anti- 
rheumatic drugs (bDAMRDs). Interesting 
trends were also noted in that these 
patients appeared more likely to develop 
chronic IA if they had longer exposure 
to ICIs and had a history of other forms 
or irAEs as well. Based on these data and 
hints from previous smaller reported 
experiences, it appears that IA may be the 
first irAE associated with a high likelihood 
of developing into a chronic autoimmune 
and or autoinflammatory complication 
of ICI therapy. Clearly larger numbers of 
patients studied over longer time period 
will be required to quantify this assertion.

Based on our current understanding 
of IA as an irAE and its propensity for 
chronicity we should question what this 
disease truly represents, specifically asking 
whether it is a traditional form of IA such 
as RA, spodyloarthritis (SpA) or other 
condition or alternatively does it repre-
sent a new nosological entity in itself. As 
in previous reports, their patients were 
vastly seronegative with a tendency for 
more pauciarticular disease over polyartic-
ular ones.3 In terms of etiopathogenesis, 
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Editorial

Box 1 Proposed classification of immune related adverse events (irAEs)

Type 1
irAEs that are self- limiting in their inflammatory phase either though use of short- term 
immunosuppression or discontinuation of immune checkpoint inhibitors. This is the most 
common pattern reported. Type 1 reactions are generally non- specific in nature and not 
consistent with traditional classifications of autoimmune diseases.

Type 2
irAEs that appear indistinguishable for idiopathic forms of autoimmune diseases and 
often identified by the presence of signature autoantibodies such as antibodies to 
citrullinated proteins in rheumatoid arthritis, anti- acetylcholine esterase antibodies in 
myasthenia gravis, anti- islet cell antibodies in type 1 diabetes.3 Type 2 irAEs are rare and 
represent only a small proportion of all irAEs. These tend to be chronic but the natural 
history is still poorly characterised.

Type 3
irAEs that are chronic in their inflammatory phase and based on the current literature 
and the report by Brateen et al,8 inflammatory arthritis (IA) appears to be the most 
common irAE to assume this clinical course. Rare reports of chronic and or relapsing 
colitis and pneumonitis and dermopathy21 have been reported but in general aside from 
IA descriptive reports are rare.
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Figure 1 Immune balance. The integrated immune response in its homoeostatic state is a balance of complex tolerogenic and inflammatory 
forces, each contributing to optimal surveillance and patrolling functions designed to detect and dispatch danger while preserving the integrity of 
the host. The end product of the response is influenced by a variety of factors including the hosts genetic background and external variables and 
events that potentially can alter the immune system. In cancer and chronic infections there is an imbalance of depressed local- regional or systemic 
effector functions allowing continued growth of the tumour or persistence of infection. In autoimmunity, inflammatory effector function is overactive 
relative to tolerance and regulation. Both immunotherapy with ICIs and immunosuppressive therapies can shift this balance, with immune checkpoint 
inhibitors increasing local/systemic inflammatory reactions and immunosuppressive therapies such as glucocorticoids and cDMARDS and bDMARDS 
and other therapies suppressing inflammation with the theoretical possibility of compromising antitumoural effects. DC, dendritic cells; IL, interleukin; 
NOD, nucleotide- binding oligomerisation domain- like receptors; STING, stimulator of IFN genes; TLR, toll like receptors.

the picture is far from clear but despite 
the preponderance of the absence of anti-
bodies to citrullinated proteins and rheu-
matoid factor, a recent investigation9 has 
revealed that shared epitope alleles were 
more common in patients with ICI associ-
ated IA suggesting some commonality with 
RA. Clearly more investigation at the basic 
and translational level is needed to gain a 
better understanding of the condition.

The management of irAEs remains a 
challenge for oncologists, rheumatolo-
gists and other specialists. There is now a 
consensus that when clinically confronting 
irAEs, except in severe cases of myositis, 
myocarditis, pneumonitis or inflammatory 
bowel disease, the primary objective is to 
facilitate optimal treatment of the under-
lying cancer with ICIs or other immune 
based therapies whenever possible.10 
The arbiter of this strategy is to balance 
the anti- inflammatory/immunosuppres-
sive effects of the chosen therapy for the 
irAE while preserving the enhanced anti-
tumoural effects of the immunotherapy11 
(figure 1). Steroids are first line therapy 
used with the objective of employing the 
smallest effective dose. There are ongoing 
debates about a possible deleterious effect 
of steroids on cancer response to ICIs. 

There are some evidence that when gluco-
corticoids are given at the time ICI therapy 
is commenced there appears to be an atten-
uation of their antitumoural effects.12 In 
addition, limited data also suggest, that at 
least in one complication (ie, hypohysitis), 
high dose glucocorticoids may compro-
mise antitumoural immunity.13 At present 
however, there are no convincing data that 
that low doses (ie, less than 10 mg predni-
sone daily) are detrimental in this setting. 
It also should be noted that there are mixed 
data on the influence of the presence of 
any irAE on antitumoural immunity with 
some suggesting enhanced effects while 
others no effect.14 It is interesting to note 
that in the current report by Braaten and 
colleagues,8 patients with persistent IA 
tended to have a better cancer prognosis 
than patients without persistent IA, even 
if most of them were treated with steroids 
or DMARDS. Similar beneficial effects on 
cancer outcome of musculoskeletal irAEs 
has been previously described.15 16 Further 
studies are necessary to determine if this 
new form of prolonged non- specific IA is 
specially associated with a better cancer 
prognosis.

For achieving the objective of tapering 
and stopping steroids, the use of DMARDs 

is recommended.17 In the current report by 
Braaten and colleagues,8 DMARDs were 
used in 40% of ICI- induced IA, including 
bDMARDs in almost half of them. In their 
study, use of steroids, classical synthetic 
disease modifying anti- rheumatic drugs 
(csDMARD) or bDMARD did not impact 
cancer outcomes. Obviously, the discus-
sion of using DMARDs or not is particu-
larly important in the context of this type 
of irAE, that is persistent non- specific IA 
(type 3). Overall the approach must be 
based on the balance between benefits and 
risks and may evolve depending on future 
studies.

The use of bDMARD to treat irAEs 
may raise a series of general concerns to 
the rheumatologist. These targeted thera-
pies have been licensed for more than 20 
years and there has been a justified anxiety 
on behalf of patients and providers about 
a possible increased risk of cancer with 
the class. Moreover, abatacept, a highly 
effective targeted therapy is the converse 
of ipilimumab, a very efficient ICI. 
However, in spite of an alert on a possible 
increased risk of cancer, and especially 
of lymphoma, with monoclonal anti- 
tumour necrosis factor (TNF) antibodies 
in 2006, there is no convincing evidence 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2019-216510 on 3 January 2020. D

ow
nloaded from

 

http://ard.bmj.com/


311Calabrese L, Mariette X. Ann Rheum Dis March 2020 Vol 79 No 3

Editorial

of increased risk of cancer related deaths 
with any bDMARD, even when used in 
patients with pre- existing malignancies.18

An even more provocative concept to 
consider is the systematic use of some 
bDMARDs like TNF inhibitors, tocili-
zumab or other targeted therapies in asso-
ciation with ICIs for preventing severe 
irAEs like severe colitis. In a preclinical 
study in mice, this approach was successful 
for preventing colitis, but also was bene-
ficial in terms of anti- ancer effect.19 The 
same observation was observed in a mouse 
model of melanoma where the addition 
of anti- TNF to anti-PD1 improved cancer 
control and survival.20 In this study, 
anti- TNF attenuated overexpression of 
TIMP3, another checkpoint induced by 
anti- PD1. The beneficial effect of this 
association might be linked to a dele-
terious effect of inflammation for the 
action of ICIfigure 2). It is well known 
that a milieu of chronic inflammation may 
favours T cells exhaustion21 that may limit 
the effectiveness of ICI. Clinical studies 
are ongoing evaluating combination 
of ICIs with systemic or intratumoural 
use of TNF inhibitors or tocilizumab ( 
wwwclinincaltrials. gov NCT03293784 
and NCT03588936).

In conclusion, it appears that some 
irAEs, especially IA, may evolve into 
chronic and possibly permanent inflam-
matory diseases that will require ongoing 
and perhaps lifelong immunosuppressive 
therapy. Rheumatologists are already 
being called on to participate in the 
management of these complex and chal-
lenging patients and a new field of irAE 
medicine is evolving. In this context, it 
is possible that, paradoxically, combining 
TNF or interleukin 6 inhibitors to ICI 
could both avoid irAEs and increase the 
efficacy of ICI in some specific situations. 
Studies to clarify what will be optimal 
therapy to control ongoing inflammatory 
diseases while preserving antitumoural 
immune responses are urgently needed.
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