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Rheumatic Manifestations in Patients Treated with
Immune Checkpoint Inhibitors
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An MRI study of immune checkpoint
inhibitor-induced musculoskeletal manifestations
myofasciitis is the prominent imaging finding
Dimitrios Daoussis'*, Pantelis Kraniotis®*, Alexandra Filippopoulou’,
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1. Clinical

] } characteristics of ICl-induced musculoskeletal manifestations
2. Imaging (MRI)

3. To explore potential associations between musculoskeletal
manifestations and oncologic response



Treatment, follow up, oncologic response

* Follow- up 6.5 months (median time)

* Most of patients (n=6) treated with low/moderate dose of corticosteroids
- good clinical response

ONCOLOGIC RESPONSE

* Favorable oncologic response ( partial response or stable disease) in

50% of patients with musculoskeletal ir-AE related to ICl administration -

Vs . p=0.0016
12.5% of patients without musculoskeletal ir-AE _
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[Twc Beparmevovtal Ot LUOOKEAETLKEC EKONAWOELC?

» Y& Aritec ekdbnAwoelc MZAD/ovadyntika

e Y& ooPapotepec eKONAWOELC
* KaBuotepnon enopevng Beparmeiac pe check point inhibitors

* AVOOOKOTOOTOAN LE:

* Pos otepoeldn-npoomnabela yLa xoprynon tTng Hikpotepng duvatngc d0onc ywa to
LLKpOTEPO Suvato daotnua. DMARDs o€ sppévouoec ekONAWOELG

* BloAoyikeg Bepareiec?? (anti-TNF/anti-IL6)



CLINICAL SCIENCE

Comparative safety and effectiveness of TNF
inhibitors, IL6 inhibitors and methotrexate for the
treatment of immune checkpoint inhibitor-associated
arthritis
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Figure 4 Kaplan-Meier survival estimates: time to arthritis control
from disease-modifying antirheumatic drug initiation within the first
90 days. IL6R, interleukin-6 receptor; MTX, methotrexate; TNFi, tumour
necrosis factor inhibitor.

(=]
O._ L - - d
- I| i
g ] 1
M~
o
(=]
o
o
L
o 4
o
o
-D__
o T T T T T T T T T T
0 20 180 270 360 450 540 630 720 810
analysis time (days)
Number at risk
TNFi 29 22 21 19 14
ILR 37 32 26 23 21
MTX 68 65 61 56 45
TNFi ——IL6R
MTX




Neotepec Beparmeiec yia coBapec IrAE

e KAWLKEC MEAETEC
* NMvevpovitda Infliximab vs IVIG
* KoAtttba  Infliximab vs vedolizumab

* Nevupoloyika cUvdpopa Rituximab (myasthenia gravis)
* Muokapditidba abatacept/belatacept
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A Genetic Mouse Model Recapitulates Immune Checkpoint

Inhibitor-Associated Myocarditis and Supports a Mechanism-
Based Therapeutic Intervention ©
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Soluble CTLA-4 mutants ameliorate immune-related
adverse events but preserve efficacy of CTLA-4- and
PD-1-targeted immunotherapy

CTLA4 Attenuates T Cell
Activation

T Cell Activation Requires
2 Signals

Antigen Generates CD28 Costimulation Provides

z - Expressed by T cells early
Signal 1 : Signal 2

. MHC class 1l
after actrvation

MHC class Il Antigen TCR Shares homology to CD28

within the CDB0/ES binding

region

Binds CD80/86 500-2500

times more avidly than

does CD28 _

Important for Cha0/Es

T cell regulation CTLAY

coso/ee CD28
Activated T cell

DC = dendritic cell; CTLA4 = evtetoxie T lymphocyte—associated artigen 4,
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Prophylactic TNF blockade uncouples efficacy and
toxicity in dual CTLA-4 and PD-1 immunotherapy
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Badran et al. Journal for InmunoTherapy of Cancer (2019) 7:226

https://doi.org/10.1186/540425-019-0711-0

Journal for ImmunoTherapy
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Concurrent therapy with immune ®

checkpoint inh

Check for |

ibitors and TNFa blockade in ™

patients with gastrointestinal immune-
related adverse events

Yousef R. Badran'?, Justine V. Cohen??, Priscilla K. Brastianos®*, Aparna R. Parikh®?, Theodore S. Hong®* and

Michael Dougan®*"

Case presentations: Five patients with different primary malignancies were treated with ipilimumab/
nivolumab (2 patients), pembrolizumab (1 patient), ipilimumab (1 patient), or cemiplimab (1 patient). All
patients developed irEC within 40 days of their first ICl dose. The patients presented with a combination of
upper and lower gastrointestinal symptoms and subsequently underwent upper endoscopy and/or lower
endoscopy. Endoscopy results demonstrated a spectrum of acute inflammatory changes across the
gastrointestinal tract. Steroid therapy was used as first line treatment. To prevent prolonged steroid use and
recurrence of gastrointestinal inflammation after resumption of cancer therapy, patients were treated
concurrently with infliximab and ICl. Patients tolerated further ICI therapy with no recurrence of symptoms.
Repeat endoscopies showed resolution of acute inflammation and restaging imaging showed no cancer
progression.

Conclusions: Concurrent treatment with anti-TNFa and ICl appears to be safe, facilitates steroid tapering, and
prevents irEC. Prospective clinical trials are needed to assess the outcomes of this treatment modality.



Should we be Afraid of Immune Check Point Inhibitors
in Cancer Patients with Pre-Existing Rheumatic
Diseases? Immunotherapy in Pre-Existing Rheumatic
Diseases

Kalliopi Klavdianou, Konstantinos Melissaropoulos,
Alexandra Filippopoulou, Dimitrios Daoussis

Mediterr J Rheumatol 2021;32(3):218-26

* MmnopoUv acBevelc pe
YVWOTI PEVUMATLKI VOGO VOl
AoBouv avoooBeparmeia?

 MaAAov NAI. Alya
dedopeva kabwc
QTTOKAELOTNKAV ATTO UEAETEC

e KaAo va amodelyetal n
ouvOUAOTLKN
avocoBeparneia

Table 1. Cases of pre-existing autoimmune diseases (PAD) on immune-checkpoint inhibitor (ICI) therapy retrieved from

literature.
PAD Cases, n Flare, n (%) |De novo Refs
irAE, n (%)
Rheumatoid arthritis 66 37 (56) 20 (30) [14-15], [17-22]
Polymyalgia rheumatica 30 17 (57) 10 (33) [14-15], [17-18], [20-23]
Psoriatic arthritis 14 11 (79) 3(21) [14-15], [18], [21], [23], [26], [28-31]
Inflammatory myopathy 3 1(33) 1(33) [17], [22], [383]
Spondyloarthritis 13 3(23) 1(8) [17], [20-22], [29-30]
Vasculitis
ANCA-associated 6 2 (33) 2 (33) [17-18],
Polyarteritis nodosa 1 0(0) 0(0) [21],
Giant cell arteritis 6 4 (67) 5 (83) [34-38]
Sarcoidosis 16 3(19) 4 (25) [14], [17], [20-22], [26], [30], [39-40]
Sicca-Sjogren’s 12 3 (25) 1(8) [15], [17-18], [20-21]
Systemic lupus 15 4(27) 0(0) [14], [17-18], [20], [30], [41-42]
erythematosus
Systemic sclerosis 9 1(11) 0 (0) [15], [17-18],[23], [29]



AVTLKOPKLVIKN avoocoBeparelo KoL
Peupoatoloyla

* MeyaAn avénon acBevwyv LLE VOOOETIAYOUEVEC QVETILOU INTEC
EVEPYELEC OTO QLUECO MEAANOV

* Xpnowun n cupBoAn Tou peuHATOAOYOU YL TNV ETILAOYN
OVOKOTOOTAATIKNC aywynNC 0€ OYKOAOYLKOUC aoBeVELC yLa
avtipetwrion IrAE (pevpatikwy aAAd Kot AAAWVY)

e «[MIPOPUAAKTLKN» XPNON OTOXEULEVNC OVOKOATAOTAATIKNAC aywyncg yLa
npoAnyn IrAE??

* Xpoviec IrAE
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flmmune-checkpoint Inhibitors:
long-term implications of toxicity

Douglas B. Johnson@®'®, Caroline A. Nebhan', Javid J. Moslehi'? and Justin M. Balko@®'
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Predictors of Rheumatic Immune-Related Adverse Events
and De Novo Inflammatory Arthritis After Immune
Checkpoint Inhibitor Treatment for Cancer

Amy Cunningham-Bussel,' () Jiaqi Wang,? Lauren C. Prisco,? Lily W. Martin,? Kathleen M. M. Vanni,?
Alessandra Zaccardelli,> Mazen Nasrallah,® Lydia Gedmintas,' Lindsey A. MacFarlane,’ Nancy A. Shadick,’
Mark M. Awad,* Osama Rahma,” Nicole R. LeBoeuf,” Ellen M. Gravallese," and Jeffrey A. Sparks'

Conclusion. We identified novel predictors of rheumatic irAE development in cancer patients, including baseline
presence of melanoma, baseline presence of GU tract cancer, preexisting autoimmune disease, receiving or having
received combination ICI treatment, and receiving or having received glucocorticoids. The proportion of cancer
patients experiencing rheumatic irAEs may be even higher than was reported in the present study, since we used strin-
gent criteria to identify cases of rheumatic irAEs. Our findings could be used to identify cancer patients at risk of devel-
oping rheumatic irAEs and de novo inflammatory arthritis and may help further elucidate the pathogenesis of rheumatic
irAEs in patients with cancer who are receiving ICI treatment.
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Commensal Bifidobacterium
promotes antitumor immunity and
facilitates anti-PD-L1 efficacy

Ayelet Sivan,'* Leticia Corrales,'* Nathaniel Hubert,” Jason B. Williams,”
Keston Aquino-Michaels,® Zachary M. Earley,? Franco W. Benyamin,' Yuk Man Lei,?
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Gut microbiome and anticancer immune response:
really hot Sh*t!

S Viaud'?, R Daillere™?, IG Boneca®*, P Lepage®®, P Langella®®, M Chamaillard”®*'%, MJ Pittet'", F Ghiringhelli'>'*'*, G Trinchieri'®,
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Immune related adverse events
(Ir-AE)

* Checkpoint inhibitors associate
with immune mediated
adverse effects

* Can affect any organ

e Usually skin, gut, endocrine
organs and liver

* Serious events in PD-1 A 10
blockade 16% .
* CTLA4 blockade 27% : s

% of patients with irAE

e Combined treatment 55%
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COMMENT

Immune-related adverse events and
the balancing act of immunotherapy

Michael Conroy® 23 & Jarushka Naidoo@® "2345

* MaAAov emBefalwvetal n cuoxetion LETAEL IrAE Kol OYKOAOYLKNG
aTAvVTNOoNG
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E] Image from site of autoimmune skin toxic
effect during therapy

Lung tumor pretreatment image
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JAMA Oncology | Brief Report

Association of Checkpoint Inhibitor-Induced Toxic Effects
With Shared Cancer and Tissue Antigens

in Non-Small Cell Lung Cancer
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(x*=14.02, P<.001). Nine T-cell antigens shared between tumor tissue and skin were identified.

These antigens were able to stimulate CD8" and CD4" T cells in vitro. Several of the antigen-
specific T cells found in blood samples were also present in autoimmune skin lesions and lung
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tumors of patients who responded to anti-PD-1 therapy.



