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What is arthritis?

Arthritis



What is arthritis?

Arthritis

Serum biomarkers
- Rheumatoid Factor (RF)
- AntiCitrullinated Peptides
Antibodies (ACPAs)
- AntiNuclear Antbodies (ANA)
- C Reactive Protein (CRP)

Clinical features
- psoriasis
- colitis, uveitis, back pain …



What is arthritis?

Arthritis

Synovitis
> hypervascularity
> inflammatory infiltrate
> synovial hypertrophy



>bone erosion on x-
Rays

> Synovial hypertrophy 
and swelling with 
ultrasound examination

> Inflammatory 
chrondrolysis (coxitis 
on x-Rays)

Radiological findings
What is arthritis?



Histopathology 2006;49:358-364

Histopathology

Different pathotypes of synovitis
> different prognosis?

Arthritis Res Ther. 2014; 16(2): R90



Why do we have arthritis?

Arthritis



Physiopathology of Rheumatoid Arthritis



Tumor induced
- autoantibodies

- endocrine factors

Treatment induced
cytotoxic agents, vinblastin, ciclosporin (gout)

Tumor metastatis or capsular localisation

Immune related adverse event
- intravesical treatment with BCG 

- high doses of IL-2
- Immune Checkpoints Inhibitors

Arthritis

Arthritis in the cancer setting



When does arthritis occur?

Induced 
Arthritis



Immune related adverse events have a quick onset

Timing of occurrence of irAEs following ipilimumab treatment

Haanen et al. Ann Oncol 2017;28(suppl_4):iv119–iv42

Haanen et al. Ann Oncol 2017;28(suppl_4):iv119–iv42
Danlos FX et al. Eur J Cancer; 2018:21-29
Menzies AM et al. Ann Oncol 2017; 28: 368–376
Semin Arthritis Rheum. 2018 Dec;48(3):553-557
Arthritis Rheumatol. 2017; 69 (suppl 10)..



Induced arthritis has a low frequency

JAMA Oncol. 2018;4(12):1721–1728. N Engl J Med 2017; 377:1824-1835



Induced arthritis has a low frequency

> But it might be under-reported

BMJ. 2018 Mar 14;360:k793

Emerging case reports and case series have 

described rheumatologic and musculoskeletal 

syndromes related to systemic inflammation that 

have been seen in clinical practice but not 

described in primary publications of trial 

results.9 10 40 Similar attention has been turned to 

less frequent, but important adverse events 

impacting the neurologic, cardiac, and ocular 

systems.41 42 43 44 As these receive more attention, 

problems such as arthritis, arthralgia, and 

myalgia may become more accurately reported in 

future studies.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5851471/?report=printable#ref9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5851471/?report=printable#ref10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5851471/?report=printable#ref40
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5851471/?report=printable#ref41
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5851471/?report=printable#ref42
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5851471/?report=printable#ref43
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5851471/?report=printable#ref44


Induced arthritis and pre-existing Autoimmune Diseases

Induced arthritis might have a low frequency but rheumatologic Autoimmune Diseases 
(AD) are frequent in patients receiving immunotherapy

Ann Oncol. 2017 Feb 1;28(2):368-376.



Induced arthritis characteristics

• most patients with musculoskeletal irAEs had asymmetric medium-large joint 
involvement mimicking a seronegative spondyloarthropathy.

• Patients are predominantly RF and ACPAs negative except in one study with 6 
patients who all developed a ACPA positive Rheumatoid Arthritis (RA).

Arthritis Rheumatol. 2018; 70 (suppl 10)
Annals of the Rheumatic Diseases 2017;76:1747-1750



Induced arthritis characteristics

Semin Arthritis Rheum. 2018 Dec;48(3):553-557



Great collaboration with 
KBVR/SRBR

https://www.bsmo.be/immunomanager/

https://www.bsmo.be/immunomanager/


• 71 yo woman treated for a metastatic cervix cancer (pulmonary 
metastasis)

• After 6 pembrolizumab infusions > acute polyarthritis
- CRP 147mgr/L
- Rheumatoid factor negative
- anticitrullinated peptides antibodies negative
- hands and feet X-rays normal

Clinical case- Mrs G.Y.



It sometimes takes years!

What is the physiopathology of induced arthritis?



What is the physiopathology of induced arthritis?

- Environnemental factors

- Epigenetic modifications

- Genes 

Patient 
susceptibility

Trigger Arthritis

Immune-
related 

adverse events 
Immunotherapy 



What is the physiopathology of induced arthritis?

!! CTLA4 and PD1/PD-L1 polymorphisms have been associated with 
many auto-immune diseases 
- Hashimoto’s disease, 
- diabetes mellitus, 
- celiac disease, 
- myasthenia gravis,
- systemic lupus erythematosus, 
- rheumatoid arthritis, 
- Addison’s disease

Michot JM & al. Eur J Cancer 2016;54:139-48



Physiopathological hypotheses

N Engl J Med 2018;378:158-68

➢ Expression of CTLA-4 on pituitary normal cells (induced 
hypophysitis)

➢ Increasing levels of auto-antibodies (induced thyroïditis)

➢ Increasing levels of IL-17 cytokines (some induced colitis)

➢ Molecular mimicry between some tumor antigens and 
normal tissue antigen (vitiligo)



No evidence of disease ≠ No evidence of immunity

• Many patients have a clinically undetected anti-self T- and B-cell response or they 
have immunogenic antigens without specific T-cells yet

• CTLA-4 or PD-1 blockage increase these anti-self responses, leading to clinical 
signs
> the irAE would be mediated not by anti-tumor T-cells but by the same type of T 
cells than in patients with overt autoimmune or inflammatory diseases

With authorization of Prof P. Coulie



Are immune related adverse events and autoimmune 
diseases the same?

Induced colitis

T cell analysis
- immunohistochemistry

- flow cytometry - αPD1-induced colitis shares some but not all 
pathological similarities with microscopic colitis

- αCTLA-4-induced colitis shares some but not all 
pathological features of Crohn Disease

>distinct immune mechanisms might be implicated in 
the induction and/or maintenance of inflammation in 

αCTLA-4- and in αPD-1-induced colitis.

Colic biopsies

Journal of Crohn's and Colitis, 2017, 1238–1246



Can we learn more from inflamed tissues?

Induced 
pneumonitis

T cell analysis
- immunohistochemistry

- flow cytometry
- clonal analysis

- CD8+ PD1+ T cells in the BALF are over-represented 
compared to what is seen in the peripheral blood

> Tumor Infiltrating Lymphocytes might have a role in 
the pathogenesis of irAE

(limit: no pulmonary biopsy available)

bronchoalveolar 
lavage fluid 

(BALF)

Oncotarget 2018 Jul 17;9(55):30587-30593



Can we learn more from inflammed tissues?

Induced 
myocarditis and 

myositis

T cell analysis
- immunohistochemistry

- flow cytometry
- clonal analysis

- Patchy lymphocytic infiltration of myocardium and 
muscles with macrophages

- Specific shared clones were expanded in 
tumor/muscles/myocardium >? Shared epitope?

- Presence of CD8+ PD-L1+ T cells in the 
myocardium (not in the muscles)

Post-
mortem cardiac 

biopsies, skeletal 
biopsies, tumor 

biopsies

N Engl J Med 2016;375:1749-55.



Induced 
myocarditis and 

myositis

T cell analysis
- immunohistochemistry

- flow cytometry
- clonal analysis

Post-
mortem cardiac 

biopsies, skeletal 
biopsies, tumor 

biopsies

Can we learn more from inflammed tissues?

N Engl J Med 2016;375:1749-55.



Physiopathological hypotheses

- Immune Checkpoints Inhibitors direct toxicity (hypophysitis)

- Expansion of auto-reactive lymphocytes
> B cells : increase secretion of auto-antibodies (thyroiditis)
> T cells: increase secretion of interleukine (colitis), molecular mimicry

- Role of anti-tumor cells (Tumor Infiltrating Lymphocytes TILs)
> PD1+ CD8+ T cell found in bronchoalveolar lavage from induced 
pneumonitis patients
> same CD8+ T cell clones in tumor (post-treatment), muscles and 
myocardium in one patient with induced myocarditis-myositis
-->molecular mimicry



Why induced arthritis is a suitable model for 
understanding irAE? 

• Accessibility of synovial tissue



Why induced arthritis is a suitable model for 
understanding irAE? 

• Accessibility of synovial tissue

• Safety of the technique - compared to lung or bowel biopsies where 
life threatening complications can occur

RMD Open. 2018 Oct 26;4(2):e000799
Clin Exp Rheumatol. 2016 Sep-Oct;34(5):802-807
Rheumatology (Oxford). 2015 Oct;54(10):1867-75
Ann Rheum Dis. 2015 Mar;74(3):611-7



Why induced arthritis is a suitable model for 
understanding irAE? 

• Accessibility of synovial tissue

• Safety of the technique - compared to lungs or bowels biopsies where 
life threatening complications can occur

• Validity of the studies which can be performed from synovial tissue
- histology
- immunohistochemistry
- PCRs and microarrays



• 71 yo woman Mrs G.Y. treated for a metastatic cervix 
cancer (pulmonary metastasis)

• Acute seronegative polyarthritis

• US pre-biopsy assessment to choose the target joint
> Synovial biopsy of the 1st metatarsophalangeal joint

• Histology: 
> synovitis with mild synoviocyte hyperplasia and diffuse 
lymphocytic infiltration with CD3+ and also macrophages 
CD68+

Our clinical case 



Ultrasound guided synovial biopsies 



1-6 weeks

Ultrasound guided synovial biopsies : 

USG needle 
biopsy of the 
target joint 

Pre-biopsy US 
assessment

Arthritis 
onset

Rheumatology visit
Within 1w max

USG needle 
biopsy of the 
target joint 

Pre-biopsy US 
assessment

Arthritis 
onset

Rheumatology visit Within days!

Cancer +
Immunotherapy

//



Pathophysiology of Induced Synovitis 
with Checkpoint inhibitors in Oncology 

(PISCO study)



Pathophysiology of Induced Synovitis with Checkpoint 
inhibitors in Oncology (PISCO study)

Objectives

• to study the synovial tissue in patients who develop arthritis during 
immunotherapy 

• to identify T cells expansion in the synovitis and ideally identify the 
peptides that trigger the T cell expansion

• to study molecular pathways that are activated or inhibited compared 
to what is already known in Rheumatoid Arthritis or Psoriatic Arthritis 
patients



PISCO study

Methods

• Nationwide project



PISCO study

Methods

• Nationwide project

• Patients with immunotherapy 
who develop peripheral arthritis 
may be referred to a competent 
centre for synovial biopsy



PISCO Study: competent centers for synovial biopsy

Gasthuisberg UZ Leuven
Dr Kristel Van Landuyt 

Dr Alla Ischenko 

UGent
Dr Ruth Wittoek
Dr Peggy Jacques

Brussels
- Saint-Luc Hospital
Dr A. Nzeusseu
Dr L. Meric de Bellefon
- Saint-Pierre Hospital
Dr L. Meric de Bellefon
- Erasme Hospital
Dr P. Sidiras

Liège
Dr Charline Rinkin



PISCO study

Methods

• Nationwide project

• Patients with immunotherapy who develop peripheral arthritis may 
be referred to a competent centre for synovial biopsy

• Synovial biopsy technic: either by ultrasound guided needle biopsies 
(or needle miniarthroscopy)

• Before start of glucocorticoids



PISCO study: analyses

* at least 5 biopsies in formaldehyde 4% for standard histological 
analysis (H&E) and immunohistochemistry (CD3, CD20, CD68 and 
CD138)

* at least 5 biopsies in RNAlater for RNA extraction and transcriptional 
analysis

* according to centres, on fresh synovial biopsies, TCR repertoire 
analysis from synovial tissue (also in blood and ideally from tumor)



PISCO study: analyses

* according to centres, on fresh synovial biopsies, TCR repertoire 
analysis from synovial tissue (also in blood and ideally from tumor)

> Find a clonal expansion in 
synovial tissue +/- blood +/- tumor
> study the T cell clones
> Find the antigen?



To summarize

• pathophysiology underlying immune-related adverse events is not 
fully understood but inhibiting the immune checkpoints which 
maintain the immunologic homeostasis (T cell inhibition) is obviously 
a key point

• Induced arthritis is a non life threatening adverse event but but may 
be more frequent as it was previously reported

• Synovial tissue can be obtain in a safe and well tolerated manner and 
may highlight some physiopathological pathways

• The national study PISCO will be launch soon



Thank you!


