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J Chron Dis 1978, Vol. 31, pp. 691-696
© Pergamon Press Lid. Printed in Great Britan

EXCESS RISK OF LYMPHOMAS, LEUKEMIA AND
MYELOMA IN PATIENTS WITH RHEUMATOID ARTHRITIS

H. A. IsOMAK!

Rheumatism Foundation Hospital. 18120 Hemola 12, Finland

T. HAKULINEN
Finnish Cancer Registry, 00170 Helsinks 17, Finland
and

U. JOUTSENLAHTI
Social Insurance Institution of Finland, 00250 Helsinks 25, Finland

(Recerved in revised form |19 April 1978)

Abstract— The incidence of malignant ncoplasms among 11,453 male and 34,618 female indivi-
duals with rheumatoid arthritis was studied using two separate nationwide data registers covering
the whole Finnish population: the Social Insurance Institution’s Population Data Register. which
ncludes information on medication for certain chronic diseases, and the Finnish Cancer Registry
with data on all cancer patients diagnosed in Finland. The follow-up comprised a total of
213911 person-years.

The total incidence of all malignant ncoplasms was higher in males and on the level expected
in females. The expected number of cases of leukemia, lymphomas, Hodgkin's discase and mye-
loma 1in both sexes was 59.6 as compared with the 130 cases observed This difference 15 stanisti-
cally hghly significant (P < 0001 The incidence of cancer of the respiratory organs was higher
n males, and the incidence of cancer of the rectum and stomach lower than expected in rheuma-
tord females

00219681 78/1101-0691502 00.0

Risk of Malignancy in
Spondyloarthritis

A Systematic Review

3" frontiers ‘ Frontiers in Immunology

Paras Karmacharya, msss®, Ravi Shahukhal, mo®,
Alexis Ogdie, mp, Msce™*

KEYWORDS

® Spondyloarthritis ® Psoriatic arthritis ® Ankylosing spondylitis ® Malignancy ® Cancer

® Tumor necrosis factor inhibitors

KEY POINTS

e There is conflicting evidence on the association between spondyloarthritis (SpA) and ma-
lignancies overall.

e There seems to be a higher incidence of nonmelanoma skin cancer in psoriatic arthritis
(PsA) and both monoclonal gammopathy of unknown significance and multiple myeloma
in ankylosing spondylitis (AS).

« A few studies have reported a higher incidence of lymphoma in both PsA and AS but the
results were inconsistent.

e It is unclear if traditional immunosuppressive agents, tumor necrosis factor inhibitors, or
nonsteroidal anti-inflammatory drugs modulate the risk of cancer in SpA. However, if there
is an increased risk, it seems to be quite small.

e Although no specific screening recommendations for malignancy in SpA are available at
present, it would be prudent to perform age-appropriate screening in all patients at min-
imum with a consideration for annual skin checks in patients with moderate-to-severe
psoriasis.

®

Check for
updates

States

ypain

Mini Review
28 February 2023
10.3389/fimmu.2023.1095526

Malignancies in systemic
rheumatic diseases:
A mini review

Zhe Geng', Cong Ye?® and Xiaojian Zhu*




lNapayovreg og pAsyuovwoeic rabnosic auéavouy Tov Kivouvo yia

VEOTTAAODIA ;

WHAT THIS STUDY ADDS =

Our study showed that RA
seropositivity, in
particular

anticitrullinated peptide
antibody (ACPA) positivity
and double seropositivity
(rheumatoid factor and
ACPA), 1s a strong and at
least seemingly independent
risk factor for lung cancer
in RA. The magnitude of
increased risk is 2-6
times, while the absolute
risk at 20 years after
diagnosis is almost 3%,

B85 *Hrs st M8 F arraér TOT
RESEAMHS prAFYICE HETRLICFVST
smokers 1 t8ndai dd hatqueleast
ohe wwxtoantibegflylar CT lung
screening of ever smokers who

have autoantibody- positive RA,

should be considered

RF negative

RF postne

Cum Survival
°
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Years from RA diagnosis

Cum Survival
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Years from RA diagnosis

and ACPA nagative RF and ACPA negative
2 A

Cum Survival

Years from RA diagnosis

Chatzidionysiou K, di Giuseppe D,

¢ ACPA posttive RF and ACPA positive

Cum Survival
°

10 15 2

Years from RA diagnosis

Soderling J, et al. Risk of lung cancer in rheu

arthritis and in relation to autocantibody positivity and smoking. RMD Open

2022:8:e002465
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The NEW ENGLAND JOURNAL of MEDICINE

‘ REVIEW ARTICLE ’

MEDICAL PROGRESS

Skin Cancers after Organ Transplantation

Sylvie Euvrard, M.D., Jean Kanitakis, M.D., and Alain Claudy, M.D.
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Geng Z, Ye C and Zhu X (2023). Front. Immunol. 14:1095526
Euvrard et al. N Engl ) Med. 2003;348(17):1681-91
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Tumor Necrosis Factor Antagonist Therapy and
Lymphoma Development

T'wenty-Six Cases Reported to the Food and Drug Administration

S. Lori Brown,' Mark H. Greene,” Sharon K. Gershon,' Evelyne T. Edwards,'
and M. Miles Braun'

Objective. Exancreept and infliximab are tumor
necrosks factor (TNF) antagonists that have been res
cently approved for the treatment of rheumatoid arthri-
ths (RA) and Crobn's discase (CD), This study was
undertaken to investigate the occurrence of lymphopro-
liferative disorders in patients treated with these agents.

Methods. Relevant data in the MedWatch post-
market adverse event surveillance system run by the US

such s this cannot extablish o chear causal relationship
between exposure to these medications and the risk of
Iymphoproliferative discase, the known predisposition
of patients with RA and CD 1o lymphoma, the known
excess of lymph In other ppressed popu-
lations, and the known immunosuppressive effects of
the anth-TNF drugs provide o blologic basis for concern
and justifi for the initlation of additional epide-

Rapid onset of cutaneous squamous cell
carcinoma in patients with rheumatoid arthritis
after starting tumor necrosis factor o receptor
IgG1-Fc fusion complex therapy

Kathleen ). Smith, MD * and Henry G. Skelton, MDP
Betbesda, Maryland, and Herndon, Virginia

Tumor necrosis factor a (TNF-a) is now believed 1o be a major contributor 1o the pathogenesis of the
synovitis and joint destruction in rheumatold arthritls, Eanercept is a recombinant human TNF.a receptor
Fe fusion protein consisting of a dimer of the extracellular portion of two p75 TNF-a receptons fused to the
Fe portion of human 1gG1. Eanercept produces significant dose-dependent improvements in disease
activity. We describe 7 patients who experienced | or more squamous cell carcinomas that showed rapid
growth and arose over a 2- 1o &month period of etanercept therapy. Soluble TNF-a receptor therapy
through inhibition of a Tyl cytokine pattern and inhibition of the direct and Indirect cytotoxic effects of
INF-@ may initially decrease mechanisms for controlling subclinical tumors and may contribute 1o the
histologic features seen within these tumors. However, prolonged TNF-a inhibition may have some
antitumor effects. (J Am Acad Dermatol 2001;45:953-6.)

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Cardiovascular and Cancer Risk
with Tofacitinib in Rheumatoid Arthritis

Steven R. Ytterberg, M.D., Deepak L. Bhatt, M.D., M.P.H.,

Ted R. Mikuls, M.D., M.S.P.H., Gary G. Koch, Ph.D., Roy Fleischmann, M.D.,
Jose L. Rivas, M.D., Rebecca Germino, Ph.D., Sujatha Menon, Ph.D.,
Yanhui Sun, Ph.D., Cunshan Wang, Ph.D., Andrea B. Shapiro, M.D.,

Keith S. Kanik, M.D., and Carol A. Connell, R.N., Ph.D.,
for the ORAL Surveillance Investigators*

A Hazard Ratio for Cancers, Excluding NMSC

Comparison Hazard Ratio (95% Cl)

Tofacitinib, 5 mg twice daily, vs. TNF inhibitar — 1.47 (1.00-2.18)
Tofacitinib, 10 mg twice daily, vs. TNF inhibitor [ ——— 1.48 (1.00-2.19)
Combined tofacitinib doses vs. TNF inhibitor ——— 1.48 (1.04-2.08)

Tofacitinib, 10 mg twice daily, vs. ——

1.00 (0.70-1.43)
tofacitinib, 5 mg twice daily |

00 05 10 15 20 25 30 35 40 45

B Incidence Rate for Cancers, Excluding NMSC
3.0

Incidence Rate per 100 Patient-Yr
—
in

0.5
0.0
Tofacitinib, Tofacitinib, Combined TNF Inhibitor
5 mg Twice 10 mg Twice Tofacitinib
Daily Daily Doses

No. of Patients with First Event/Total No. (%)  62/1455 (4.3) 60/1456 (4.1) 122/2911 (4.2) 42/1451 (2.9)
No. of Patient-Yr 5491.48 5311.71 10,803.19 5482.30
Incidence Rate per 100 Patient-Yr (95% CI)  1.13 (0.87-145) 113 (0.86-1.45) 113 (0.94-135)  0.77 (0.55-1.04)
NNH (patient-yr) vs. TNF Inhibitor 276 275 — —

NNH (over 5-yr period) vs. TNF Inhibitor 55 55 - _




Patient medication guides & Black box warnings

Based on current knowledge, a possible risk for the development
of lymphomas, leukaemia or other haematopoietic or solid
malignancies in patients treated with a TNF-antagonist cannot be

MEDICATION GUIDE excluded. Cau tion should be exercised when considering No studies have been conducted that include
DRUG-X[ épronungiation :pellingl TNF-antagonist therapy for patients with a history of malignancy patients with a history of malignancy or in whom
rugimab-cznm ; { H H i i > ’ ’ ’
injection, for intramuscular use or when considering continuing treatment in patients who develop treatment with (a TNF-antagonist) is continued
What is the most important information | should know about DRUG-X? a malignancy. following development of malignancy. Thus,
Wnat 1S DRUGX? additional CAUTLION should be exercised in
- considering (TNF-antagonist) treatment of these
Who should not take DRUG-X? pat,‘ents

. . — Consider the risks and benefits of TNF-
Before laklng DRUG-X, tell your heaithcare pm\ndlr about 3l of your medical conditions, G e . ) )
including if you: blocker treatment ... prior to initiating therapy in patients
- with a known malignancy other than a successfully
treated non-melanoma skin cancer (NMSC) or when
What should | aveid while taking DRUG-X? considering continuing a TNF b sisaiiiing
develop a malignancy

How should | take DRUG-X?

What are the possible side effects of DRUG-X?

Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-
800-FDA-1088.

How should | store DRUG-X?

IN THIS SECTION v

General information about the safe and effective use of DRUG-X.
Medicines are sometimes prescribed for purposes other than those listed in a Medication Guide.
Do not use DRUG-X for a condition for which it was not prescribed. Do not give DRUG-X to other

people, even if they have the same symptoms that you have. It may harm them. - mq Safetv and AVaIlablllty

You can ask your pharmacist or healthcare provider for information about DRUG-X that is written
for health professionals.

"""n?u“’““ FDA requires warnings about
st increased risk of serious heart-
This Medication Guide has been approved by the U.S. Food and Drug Administration Revised: MMYYYY rEIated events, cancer, bIOOd

clots, and death for JAK inhibitors
that treat certain chronic
inflammatory conditions

Approved uses also being limited to certain patients
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Short report

RMD
Open

How do we use biologics in rheumatoid
arthritis patients with a history of
oAl malignancy? An assessment of treatment
plseases patterns using Scandinavian registers

Katerina Chatzidionysiou 2,7 Bénédicte Delcoigne,’ Thomas Frisell,’
Merete L Hetland,?:2 Bente Glintborg 7,22 |lene dreyer,*> René Cordtz,®
Kristian Zobbe,® Dan Nordstrom,” Nina Trokovic,” Kalle Aaltonen,®

Sella Aarrestad Provan (7,2 Gerdur Grondal,'° Bjorn Gudbjornsson,!’?
Johan Askling

Most treatment guidelines have therefore issued caution
against using bDMARDs (tumour necrosis factor inhibitors
(TNFi) in particular) 1in patients with a history of
cancer within 5-10 years.

So far, most (though not all) studies of cancer
incidence following treatment with TNFi and other
bDMARDs, and of recurrence of pretreatment cancers
following treatment with TNFi, have been reassuring

The 2015 ACR recommendations for treatment of rheumatoid
arthritis (RA) recommend that patients with a history of
previous solid organ malignancy should be treated as
patients without this condition, though acknowledging
the low level of evidence, whereas previous
recommendations suggested rituximab.

Similarly, there 4is no consensus regarding the time
period from cancer diagnosis until the safe initiation

of a bDMARD Chatzidionysiou K, Delcoigne B, Fri
arthritis patients with a history of malignancy? An assessment of treatment patterns

Key messages

What is already known about this subject?
» According to RA treatment recommendations,

patients with a history of previous solid organ
malignancy should be treated as patients without
this condition, although the level of evidence is low.

What does this study add?

» This large multinational register-based study
quantified the proportion of RA patients starting
a bDMARD who had a prior malignancy (1-6%).
This proportion was significantly higher for
rituximab (8—17%), demonstrating a preference for
rituximab in this patient population.

How might this impact on clinical practice?

» There is a reluctancy to use bDMARDSs and especially
TNF inhibitors in RA patients with a history of
malignancy, which might imply a risk for
undertreatment of some patients. This underscores
the need for more data.

sell T, et al. How do we use biologics in rheumatoi
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\ J Rheum Dis 2022;29(3):162-170 ,')
https://doi.org/10.4078/jrd.2022.29.3.162 . . .
pISSN: 2093-940X, elSSN: 2233-4718 Orlglnal Article =5

Use of Disease-modifying Antirheumatic Drugs After Cancer
Diagnosis in Rheumatoid Arthritis Patients

Young Bin Joo, M.D.%, Seung Min Jung, M.D.?, Yune-Jung Park, M.D.?, Ki-Jo Kim, M.D.?,
Kyung-Su Park, M.D.?

A Before cancer diagnosis B Right after cancer diagnosis C At recent outpatient clinic visit
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J Rheum Dis



Yrapyxouv ICXUPEC ATTOOEIEIC,

I AlTAd tuxatomolnueveg ueAéteg¢ (RCTs)

LAVAO LKO

“TLC RCTs TV AVTILEEUUAT LKOV QUOUAK®OV €& lpoUvIal Ol
cacBevelg pe veomiooliec

MLkpd xpovikd dlL&oTnua nopakoAoUOnonc (axkduoa kol open label)
MLKPOC apLOUOC CUPHETEXOVTIWV

Mntpoa acbevav pe mpayuat ik oedouéva (Registries-RWE) :

Mey&AOC aplLBOBudc aobBeviv
[ToapakoAOUONON YL TOAAX €1nN

NopuP&vouv Kol GAAeC OepamleuT LKEC mapeuPdoe Ll TOU TILOBOVE
auédvouyv Tnv mILavoInTta Yyl veomiooliec

EtepbkAntoc mAnBuoudc

Basic / Translational science

EpyoaoTpoLO VS mpoayudT LKA (wh
EAANE LU «KOUVOALKAC» TIOB0oQUOCLOAOYVLiaC (HLovIEAa VOOWV)
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N: Number of Included studies: 12: I' (Heterogeneity): Tofacitinib®: all doses of tofacitinib (5 mg BID and 10 mg BID)

Maneiroa et al. Seminars in Arthritis and Rheumatism 47 (2017) 149-156
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Rheumatology 2022;61:1810-1818
doi:10.1093/rheumatology/keab570
Advance Access publication 29 July 2021

RHEUMATOLOGY
Original article

Short- and longer-term cancer risks with biologic
and targeted synthetic disease-modifying antirheu-
matic drugs as used against rheumatoid arthritis in
clinical practice

Viking Huss ® 2, Hannah Bower', Hjalmar Wadstrém ® !, Thomas Frisell

and Johan Askling"'?; on behalf of the ARTIS group*

Each treatment cohort vs. the general population

Patient Events Person- Crude HRa (95% CI) HRb (95% CI) HRa (95% CI)
episodes years incidence B/tsDMARD- general
of follow-up per 1000 naive population

TNFi 33609 2395 224 661.2 10.7 1.0 (0.9, 1.0) 1.0(0.9,1.0) 1.1(1.0,1.2)2
RTX 4367 294 22 846.9 12.9 1.0 (0.9, 1.1) 1.0(0.9,1.1) 1.1(1.0,1.3)°
ABT 3558 180 13 604.6 13.6 1.2(1.0,1.4° 1.2(1.0,1.3¢° 1.3(1.1, 1.6)
TCZ 2895 119 11572.3 11.6 1.0(0.8, 1.2) 1.0(0.8,1.2) 1.1(0.9, 1.3)
B/tsDMARD- 58233 5642 385173.5 14.6 1.0 (reference) 1.0 (reference) 1.2(1.1,1.2)°

naive
General 215592 13 205 1335994.4 9.9 0.9 (0.8, 0.9) NA 1.0 (reference)

population

bDMARD-treated RA vs. bDMARD-naive RA
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Rheumatology key messages

« We found no increased risk for cancer overall in RA patients treated with TNFis, anti-CD20 or anti-IL6.

« For RA patients treated with abatacept, we noted a potential signal of increased risk for cancer overall.

« A potential signal for increased risk for urinary tract cancer for RA patients treated with TNFis, rituximab,
abatacept and tocilizumab was identified.

Huss V. et al.Rheumatology
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Clinical and epidemiological research

EXTENDED REPORT

Risk of second malignant neoplasm and mortality
in patients with rheumatoid arthritis treated with

biological DMARDs: a Danish population-based

cohort study

Lene Dreyer,“2 René L Cordtz,“2 Inger Marie J Hansen,?‘4 Lars Erik Kris.tensen,2

Merete L Hetland,>®” Lene Mellemkjaer®

H ouxvoéotnta tn¢ eupaviong 27

Table 2 Observed numbers (Obs) and HRs of a SMN in patients
with rheumatoid arthritis according to bDMARD treatment

veonAaociag¢ dev aAAalel pe 1 xwpic 11
xopnynon bDMARDs

SMN, Person-
Treatment Obs years HR* (95% CI)
Non-use of bDMARDs 701 2461 1 (Ref)
Ever bDMARDs 38 1225 1.11 (0.74 to 1.67)
bDMARDs before first cancer 1% 272 1.06 (0.52 to 2.14)
bDMARDs after first cancer 27 953 1.13 (0.71 to 1.80)
bDMARDs only after first cancer 21§ 760 1.15 (0.68 to 1.95)
bDMARDs both before and after 61 193 1.09 (0.46 to 2.57)
first cancer
Type of bDMARD after first cancer**
THF-I 21 723 1.21 (0.73 to 2.03)
Btk 7 235 1.05 (0.47 to 2.34)

Table 3 Observed number (Obs) of deaths and overall mortality in patients with rheumatoid arthritis with cancer according to bDMARD

r, calendar time and cancer site.

treatment
All Extent of disease recorded
n=1678 n=1326
Deaths Person- Adjusted* Deaths  Person- Adjusted* Further adjustedt
Treatment Obs years HR (95%Cl) Obs years HR (95% CI) HR (95% CI) H 9v17 T 6 TI" T 6 gV
Mon-user of bDMARDs 207 2461 1 (Ref) 150 2022 1 (Ref) 1 (Ref) , P
Ever bDMARDs 135 1225 1.25 (0.99 to 1.57) 110 982 1.35 (1.04 to 1.76) 1.23 (0.94 to 1.60) aAAage Ll O NIOOOOTO pe
bDMARDs before first cancer 93 272 1.50 (1.15t0 1.97) 75 214 1.53(1.13 to 2.09) 1.20 (0.88 to 1.63) T I] Xprj O'I’ Ii 6X ]
bDMARDs after first cancer 42 953 0.92 (0.64 t0 1.31) 35 767 1.08 {0.73 t0 1.61) 1.29 (0.86 to 1.94) P P
bDMARDs only after first cancer 23 760 1.01 (0.62 t0 1.65) 20 640 1.19 (0.69 to 2.04) 1.36 (0.78 to 2.39) me‘RDS 4 ELTE Aapﬁ ave
bDMARDs both before and after first cancer 19 193 0.85(0.52 t0 1.38) 15 128 0.99 (0.57 to 1.73) 1.22 (0.70 to 2.13) Hp LV € Z TE pe T d -l-n
Type of bDMARD after first cancer .
TNF- 35 723 0.96 (0.66 to 1.41) 29 568  1.13(0.73101.74)  1.42(0.91 0 2.20) veonmAoaoia T nv
Rituximab 9 235 0.86 (0.43 t0 1.72) 8 205 1.13 (0.54 to 2.40) 1.11 (0.53 to 2.35)

Oepaneia

*Adjusted for age, gender, calendar time, cancer site,

Dreyer L, Cordtz RL, Hansen IMJ,

et al. Ann Rheum Dis 2018;77:510-
514



AobBeveic urro aywyn pe bDMARDs vs csDMARDSs kar utrorporrn) tng
veomrAaoiac

Rheumatology 2020;59:930-939

doi:10.1093/rh tology/kez475
RH E U MAT O LO GY Advance Acc:;s publica;iozur;l;gczgzere;m 9

Systematic Review and Meta-analysis

A meta-analysis of biologic therapies on risk of new

or recurrent cancer in patients with rheumatoid - cSDMARDs Relative Risk Relative Risk
arthritis and a prior malignancy Study or Subgroup Events P-Y Events P-Y Weight M-H, Fixed, 95%CI| Years M-H, Fixed, 95%CI
2.1.1 Solid cancer
Wenhui Xie ®"', Shiyu Xiao?, Yanrong Huang', Xiaoying Sun', Dai Gao',  Phillips 2010 7 256 35 1195 4.0% 0.93 [0.42, 2.08] 2010 ———
LanLan Ji', Guangtao Li' and Zhuoli Zhang' Mercer 2012 29 627 23 276 10.3% 0.56 [0.33, 0.94] 2012 —
Raaschou 2013 3 271 10 1370 1.1% 1.52[0.42,5.47] 2013 - |
Strangfeld 2013 18 367 13 361 4.2% 1.36 [0.68, 2.74] 2013 == =
Aaltonen 2015 3 233 1 169 0.4% 2.18 [0.23, 20.74] 2015
Scott 2016 109 1465 335 4631 51.9% 1.03 [0.84, 1.27] 2016
Mamtani 2016 17 764 48 2466 7.3% 1.14 [0.66, 1.98] 2017 S i
Raaschou 2018 42 2471 1556 9394 20.8% 1.03 [0.73, 1.44] 2018 = il
Subtotal (95% CI) 6454 19862 100.0% 1.01 [0.87, 1.17] 0
. Total events 228 620
OL oaocbBeveli ¢ HE PA Heterogeneity: Chi? = 6.74, df = 7 (P = 0.46); I = 0%
B . ; Test for overall effect: Z=0.11 (P = 0.91)
UHO ayw YI’ pa TNFl 2.1.2 Skin cancer
Ii RTX 68 v Mercer 2012 29 627 23 276 16.2% 0.56 [0.33, 0.84] 2012 e R
Strangfeld 2013 3 30 0 28 0.3% 6.55[0.35, 121.37] 2013 v
z Raaschou 2013 3 271 10 1370 1.7% 1.52[0.42, 5.47] 2013 = =
EUPpav L {OUV Scott 2016 109 1465 335 4631 81.8% 1.03 [0.84, 1.27] 2016 ,
P Subtotal (95% CI) 2393 6305 100.0% 0.97 [0.81, 1.18]
OTOTIOTLKUX Total events 144 368
P P Heterogeneity: Chi*? = 6.71, df = 3 (P = 0.08); I? = 55%
deI]}JEVO Kivouvo Test for overall effect: Z = 0.27 (P = 0.79)
Y Lo veonAao- i o 2.1.3 Breast cancer
Raaschou 2015 120 592 120 550 84.6% 0.93 [0.74, 1.16] 2015
Z 4 Mamtani 2016 17 764 48 2466 154% 1.14 [0.66, 1.98] 2017
UUPHQYOUC OP YaVOU / Subtotal (95% CI) 1356 3016 100.0% 0.96 [[0.78. 1.18]] 5
< 4 z Total events 137 168
déppatog 1) HAOTOU Heterogeneity: Chi* = 0.47, df = 1 (P = 0.49); I = 0%

Test for overall effect: Z = 0.36 (P = 0.72)

s
T

0.05 0.2 1 5 20
Favours [TNFi] Favours [csDMARDs]

Xie W. et al. Rheumatology (Oxford) 2020 May



AoOeveic urro aywyn pe TNFI vs csDMARDS kar utrorporrn) Tng veorrAaoiac

Xpoévog €vapénc
Bepaneiag

Xpovog €xbeong oty

TNFi csDMARDs Relative Risk Relative Risk
Study or Subgroup Events P-Y Events P-y Weight M-H, Fixed, 95%CI Years M-H, Fixed, 95%CI
2.2.4 Within 5 years
Scott 2016 109 1465 335 4631 87.6% 1.03[0.84, 1.27] 2016
Mamtani 2016 17 764 48 2466 124% 1.14[0.66, 1.98] 2017
Subtotal (95% ClI) 2229 7097 100.0% 1.04 [0.86, 1.27)
Total events 126 383
Heterogeneity: Chi* = 0.13,df =1 (P =0.72); = 0%
Test for overall effect: Z = 0.42 (P = 0.67)
2.2.5 Over 5 years
Strangfeld 2013 18 367 13 361 9.5% 1.36 [0.68, 2.74] 2013 T
Silva-Fernandez 2016 53 1591 46 855 435%  0.62[0.42,0.91] 2016 .
Raaschou 2018 42 2471 155 9394 47.0% 1.03 [0.73, 1.44] 2018 :_
Subtotal (95% CI) 4429 10610 100.0% 0.88 [0.70, 1.12)
Total events 113 214
Heterogeneity: Chi? = 5.52, df = 2 (P = 0.06); I = 64%
Test for overall effect: Z = 1.03 (P = 0.30)
2.2.6 Not reported
Phillips 2010 7 256 35 1195 153% 0.93 [0.42, 2.08] 2010 I
Mercer 2012 29 627 23 276 39.7% 0.56 [0.33, 0.94] 2012 ==
Raaschou 2013 3 2n 10 1370 4.1% 1.52[0.42, 5.47] 2013 O S
Aaltonen 2015 3 233 1 169 14%  2.18(0.23, 20.74] 2015
Dreyer 2018 21 723 70 2461 39.5% 1.02 [0.63, 1.65] 2018 2_
Subtotal (95% CI) 2110 5471 100.0% 0.86 [0.63, 1.17]
Total events 63 139
Heterogeneity: Chi* = 4.57, df =4 (P = 0.33); P = 12%
Test for overall effect: Z = 0.96 (P = 0.34)

0.05 0.2 1 5

20

Favours [TNFil] Favours [csDMARDsI)

7

Oepamneia

TNFi csDMARDs Relative Risk Relative Risk
Study or Subgroup Events P-Y Events P-y Weight M-H, Fixed, 95%Cl Years M-H, Fixed, 95%ClI
2.3.1 Less than 5 years
Mercer 2012 29 627 23 276 122% 0.56 [0.33, 0.94] 2012 =
Strangfeld 2013 18 367 13 361  50% 1.36 [0.68, 2.74] 2013 i
Aaltonen 2015 3 233 1 169 04%  2.18[0.23, 20.74] 2015
Scott 2016 109 1465 335 4631 61.5% 1.03[0.84, 1.27) 2016 =
Mamtani 2016 17 764 48 2466 8.7% 1.14 [0.66, 1.98] 2017 |
Dreyer 2018 21 723 70 2461 12.1% 1.02[0.63, 1.65] 2018 =
Subtotal (95% CI) 4179 10364 100.0%  1.00 [0.85, 1.18] L
Total events 197 490
Heterogeneity: Chi* = 6.28, df =5 (P = 0.28); I = 20%
Test for overall effect: Z = 0.02 (P = 0.99)
2.3.2 Longer than 5 years
Phillips 2010 7 256 35 1195 8.8% 0.93 [0.42, 2.08] 2010 —
Raaschou 2013 3 2n 10 1370 24% 1.52[0.42, 5.47) 2013 —
Silva-Fernandez 2016 53 1591 46 855 42.7% 0.62[0.42, 0.91] 2016 o
Raaschou 2018 42 2471 155 9394 46.1% 1.03[0.73, 1.44] 2018 :—
Subtotal (95% CI) 4589 12814 100.0%  0.86 [0.68, 1.09]
Total events 105 246

Heterogeneity: Chi* = 4.66, df = 3 (P = 0.20); I* = 36%

Test for overall effect: Z = 1.27 (P = 0.20)

+

0.05

0.2 1 5 20
Favours [TNFi] Favours [csDMARDs)

Rheumatology key messages

e Risk of cancer recurrence was generally similar between biologics and csDMARDs therapies.

e Stratifying cancer types, interval of TNFi initiation, or TNFi exposure period, founds similar results.
« Rheumatologists could safely administer biologics in RA patients with previous cancer in general.

Xie W. et al.

Rheumatology

(Oxford) 2020

Mas



Not a guideline ...but a good start!!!

15:45-17:00 EULAR Recommendations |

Chairs: Ernest Choy, Kati Mykkénen

EULAR Points to Consider on the initiation

of targeted therapies in patients with
inflammatory arthritis and a history of
cancer

EULAR Task Force

Jacques-Eric
Gottenberg

EULAR Points to Consider on the
initiation of targeted therapies in
patients with inflammatory

arthritide and a history of cancer




Study

Waljee et al2019
Mamtami et al2016
Philipps et al2015
Aaltonen et al.2015
Raaschou et al2013
Strangfeld et al2013
Strangfeld et al2010
Scott et al2015

Silva-Fernandez et al.2016
Silva-Fernandez et al.2016

Mercer et al.2012
Raaschou et al2014
Raaschou et al2018
Axelrad 2016
Vedamurthy 2022
Vedamurthy 2022
Hasan 2022

Hasan 2022

Hasan 2022

Random effects model

AoO¢eveic utro aywyn pe bDMARDs vs csDMARDs

Cluster

Waljee et al2019
Mamtami et al2016
Philipps et al2015
Aaltonen et al.2015
Raaschou et al2013
Strangfeld et al2013
Strangfeld et al2010
Scott et al2015

Silva-Fernandez et al.2016
Silva-Fernandez et al.2016

Mercer et al.2012
Raaschou et al2014
Raaschou et al2018
Axelrad 2016
Vedamurthy 2022
Vedamurthy 2022
Hasan 2022

Hasan 2022

Hasan 2022

Heterogeneity: I = 32%, 1 = 0.0633, p = 0,09

TE seTE

-0.20 0.1984
0.12 0.2829
-0.11 0.4230
0.79 1.1836
1.16 0.7132
0.10 0.4871
0.34 0.6140
0.40 0.1889
-0.58 0.2280
-0.82 0.7159
-0.36 0.5127
0.10 0.4964
0.06 0.1904
-1.05 0.6363
-0.33 0.3308
0.03 0.2361

-1.71 09711 ————1

-0.13 0.6365
-0.76 0.4395

Hazard Ratio

e
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d
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| I |

01 0512 10

HR  95%-Cl Weight

0.82 [0.56; 1.21]
113 [0.65; 1.97)
0.90 [0.39; 2.06)
2.20 [0.22; 22.38)
3.20 [0.79; 12.95]
110 [0.42; 2.86]
140 [0.42; 4.66]
149 [1.03; 2.16)
0.56 [0.36; 0.88)
0.44 [0.11; 1.79)
0.70 [0.26; 1.91)
110 [0.42; 2.91)
1.06 [0.73; 1.54]
0.35 [0.10; 1.22)
0.72 [0.38; 1.38]
1.03 [0.65; 1.64]
0.18 [0.03; 1.21)
0.88 [0.25; 3.06)
047 [0.20; 1.11)

11.9%
8.5%
5.0%
0.8%
2.1%
4.1%
2.8%

12.3%

10.0%
1.0%
3.7%
3.9%

12.2%
2.6%
4.1%
8.1%
0.8%
1.9%
4.1%

0.92 [0.74; 1.15] 100.0%

favors bDMARDs favors cDMARDs

Kal EUPAvIon VEAC 1) UTTOTPOTTH VEOTTAQOTIAC

Ot aocBevei¢ uné aywyn pe bDMARDs O€v
eppavilouv ortatiotikd avlnuévo Kivduvo yLa
veonAaoia oupmayoug Opydvou, O LHAXTOAOYLKOU
KaprKivou 11 dépuatog

Characteristics of the studies

Type of DMARDs Number of patients Number of patient-years
cDMARDs 18000 61713
Anti-TNF 4162 13519
Rituximab 100 261
Vedolizumab 130 1087
Ustekinumab 66 228
Anakinra 9 31

* 4 years : Median time between cancer diagnosis and TT(bDMARD initiation)
* Mostly concern anti-TNF
* Median follow up after TT initiation : 2.7 years (9.8 months to 8.8 years).

With such a limited follow-up, results should be interpreted with caution

Sebbag E, Lauper K, Molina Collada J, et al Annals of the Rheumatic

kN Y NADD O DN



Points to consider...

Overaching principles

These PTC are underpinned by the EULAR recommendations for the
management of inflammatory arthritis (i.e., RA, SpA)

New-onset or recurrent cancer can occur in patients with inflammatory arthritis
with a history of cancer

Individualized risk F)f cancer recurrence needs to be assessed based on the
characteristics of the patient, the cancer and the underlying inflammatory arthritis

| The rheumatologist is respon51blelfor the management of patients with
mﬂammatory arthritis and a history of cancer

Treatment of patients with inflammatory arthritis and a history of cancer should
aim at optimizing outcomes and must be based onl a shared decisionlbetween the

patient and the rheumatologist

Points to consider

* 1 Treating inflammatory arthritis effectively in patients with a history of cancer is
important t¢ reduce the potential associated risk of malignancy |
The risk of complications associated with undertreated inflammatory activity

2 | should befbalanced against the potential riskjof targeted antirheumatic therapy-
related cancer recurrence.

The rheumatologist should engage with other specialists caring for cancer for the
co-management of patients with inﬂammaf'ory arthritis and a history of cancer

Sebbag E, Lauper K, Molina Collada J, et al Annals of the Rheumatic

kN Y NADD O DN



F1ore rpsrrer (n pmmopw...) va apxiow tn Bsparrsia o aclevn ug veorrAaoia kai
PEUL. VOOO

PTC 4. Appropriate targeted anti-rheumatic treatment can be

initiated without delay in patients with a cancer in Ivépn tov
OykKoAdyou;,

Meta-analysis of risk of new cancer or cancer recurrence when bDMARDs are initiated

within 5 years after cancer diagnosis v Evepyd¢ PEUHAT LK
Study Cluster TE seTE Hazard Ratio HR 95%-Cl Weight vooo¢
Strangfeld et al2013  Strangfeld et al2013  0.10 0.4871 e 1.10 [0.42;2.86] 11.6% v Ztdbuion xi1vduvou
Strangfeld et al2010  Strangfeld et al2010  0.34 0.6140 1 140 [042;466) 7.3% petafv
Axelrad 2016 Axelrad 2016 -1.05 0.6363 Mt 0.35 [0.10;1.22] 6.8% . . <
Vedamurthy 2022~ Vedamurthy 2022 -0.33 0.3308 — 0.72 [0.38;1.38] 25.1% Evépyotrntag vooou
Vedamurthy 2022 Vedamurthy 2022 0.03 0.2361 - 1.03 [0.65; 1.64] 49.3% * IIUPAYOVTWV

é KLvdUuvou umotponiIg¢

Random effects model [ . <3]? : ] 0.90 [0.65; 1.25] 100.0% veomAaoiag

02 05 1 2 5

Heterogeneity: I° = 0%, * < 0,0001, p = 0.45 « . N ) ) )
favors bDMARDs  favors cDMARDs Xwpl¢Q NEPLOPLOUO OTO XPOVO

Sebbag E, Lauper K, Molina Collada J, et al Annals of the Rheumatic

kN Y NADD O DN




EmipuAaén os opiouéveg karnyopie¢ DMARDs og ao@sveic ue veorrAaoia

CTLA-4 Blockade
The NEW ENGLAND }C)L.‘RN}‘\L o_f MEDICINE
Dendritic

cell Tcell

“ ORIGINAL ARTICLE ”

Ipilimuma ® >

Cardiovascular and Cancer Risk P TC 5 In b —'%
with Tofacitinib in Rheumatoid Arthritis Useq With pat’ents ith tremelimuma inhibitor  CTU4
Steven R. Ytterberg, M.D., Deepak L. Bhatt, M.D., M.P.H., Cautio a histo b
Ted R. Mikuls, M.D., M.S.P.H., Gary G. Koch, Ph.D., Roy Fleischmann, M.D., n, and "y (0] C Asbestos
Jose L. Rivas, M.D., Rebecca Germino, Ph.D., Sujatha Menon, Ph.D., only in ancer om
Yanhui Sun, Ph.D., Cunshan Wang, Ph.D., Andrea B. Shapiro, M.D., the ab /
Keith S. Kanik, M.D., and Carol A. Connell, R.N., Ph.D., enCe
for the ORAL Surveillance Investigators*
A Hazard Ratio for Cancers, Excluding NMSC
Comparison Hazard Ratio (95% CI)
Tofacitinib, 5 mg twice daily, vs. TNF inhibitor E—C—| 1.47 (1.00-2.18)
Tofacitinib, 10 mg twice daily, vs. TNF inhibitor b 1.48 (1.00-2.19) ) . . 3 . . " .
Combined tofacitinib doses vs. TNF inhibitor . 1.48 (1.04-2.09) » Considering abatacept in patients with RA and no history of cancer, 6 observational studies
T iy s o = - L0 070143 showing in 5/6 a mild but significant increase of incidence of cancer
00 05 1o 15 Zo 25 30 35 40 45 Study Type of cancer Adjusted HR (95% Cl) / bDMARDS
unless specifed
B Incidence Rate for Cancers, Excluding NMSC p
5 3.0q Ozen et al. Overall malignancy 1.89 (0.93, 3.82)
=
3 Montastruc et al.  Overall malignancy 1.17 (1.06, 1.30)
= -
§ o0 1.20 (1.03, 1.39)
g 154
£ ! . ) % Simon et al. Overall malignancy 1.02 (1.09, 1.16)
g :
§ 05 De Germay etal. Melanoma reported odds ratio, 1.58 (1.17, 2.08)
€ oo H i i
= Tofacitinib, Tofacitinib, Combined TNF Inhibitor Wadstrom etal.  Squamous cell skin cancer 2.12 (1.14, 3.95) compared with anti-TNF
5 mg Twice 10 mg Twice Tofacitinib
Daily Daily Doses
No.ofPat!eﬂts with First Event/Total No. (%6) 621455 (4.3) 60,1456 (4.1) 122/2911 (4.2) 421451 (2.9) Huss et a|_ Tota' malignancy 1.8 (1 _2’ 26) Compared w|th b/ts DMARD naive
No. of Patient-Yr 5491.48 5311.71 10,803.19 5482.30 .
Incidence Rate per 100 Patient-Yr (95% CI) 113 (0.87-1.45)  1.13 (0.86-1.45) 113 (0.94-135)  0.77 (0.55-1.04) after 2-5 years of active treatment
NNH (patient-yr) vs. TNF Inhibitor 276 275 —_ —_
NNH (over 5-yr period) vs. TNF Inhibitor 55 55 — —

Y t t e rb er g S R - € t a l ° N E n g l J Me d Ozen, Arthritis Res Ther 2019, Montastruc et al. Rheumatology 2019, Simon et al. Arthritis Res Ther 2019, de Germay et al. Rheumatology 2020,
2 O 2 2 . 3 8 6 . 3 1 6 — 2 6 Wadstrom, et al. JAMA Int Med 2017, Huss et al, Rheumatology 2022



lMoia Bsparrsia va mpoTiuNOw TEAIKA O aoOsveIC uE veorTrAaoia

PTC 6. When targeted antirheumatic therapy is indicated in patients
with a history of solid cancer”, anti-cytokine bDMARDs ** may be

INF1 preferred over other treatment options Trans signalling
° Regi stri "do not concern melanoma

" anti-cytokine bDMARDs refers to anti-TNF and anti-IL-6 receptor therapy, with clinical
€S evidence for anti-TNF (6 studies) and only translational research data for anti-IL6R
* RWE

Clinical and epidemiological research

EXTENDED REPORT

Risk of solid cancer in patients exposed

to anti-tumour necrosis factor therapy: results

from the British Society for Rheumatology Biologics

Register for Rheumatoid Arthritis g

Louise K Mercer, Mark Lunt, Audrey L S Low, William G Dixon, Kath D Watson, P Anti-oxidant N

(In all cells expressing gp130)

P i i i y Defence R .
Deborah P M Symmons, Kimme L Hyrich, BSRBR Control Centre Consortium // ¢°o et 7 470’ \\\ Pro-mﬂammatory
o // éQb\ & \00 v 4)0 % 3 *Pro-inﬂammatory itokines (TNF-q, IL-1B)
o 4 /
i / Chronic inflammation
wn """
~ 4 [
IS ;‘ = Sepsis, Cancer and other Inflammatory diseases
.3 E3
21 I
i \
\\ ‘ooa & IL6 :
8. N 2% Ry . -
a8 : . ; \ . R Invasion, Ny Translational
0 1 2 I 4 5 N = 3
analysis time L Metastasis & > resear Ch
Number at risk . i i e
sDMARD 138 120 103 85 62 27 "\ADE'P gen_?i'-—s—-—// . .
TNFi 427 399 352 297 241 158 ] Investlgat 1ng
sDMARD ————- TNFi

, therapy _
Mercer LK, Lunt M, Low ALS, et al. Ann Rheum Dis Kumari N, Dwarakanath BS, Das A, Bhatt AN.Tumour Biol. 2016
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@ EULAR points to consider for the diagnosis and
management of rheumatic immune-related adverse
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Table 1  Overarching principles and points to consider for the diagnosis and management of rheumatic irAEs

LoE GoR

LoA (0-10) mean (5D)

Overarching principles

6. For patients experiencing severe immune-related rheumatic and systemic immune-related adverse events or with 4 C
insufficient response t§ csDMARD, §DMARD may be co nsiderec' with TNF or IL-6 l]hibitnrs being the preferred
rus.

options for inflammatory a

Kostine M, Finckh A, Bingham 3rd CO,et al. Ann Rheum Dis2021;80:36-48

8.8(1.2)
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PTC 7. When targeted anti-rheumatic therapy is indicated in patients
with a history of lymphoma, B cell depleting therapy may be preferred

over other treatment options.

OMQX: I'ta TIC VEOMANCIEC CUUNAYDAV OPYAVWV OEV CUCTHVETAL EVAVTI

Tov TNFi & IL6i
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Identifying B cells with more antitumor effects
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The role of Th-17 cells and IL-17
in the metastatic spread of
breast cancer: As a means of
prognosis and therapeutic target

Tewodros Shibabaw®, Banchamlak Teferi?
and Birhanu Ayelign®*

Cellular mechanisms

Types of = Cellular = Types of Cell lines Response
cytokines =~ source study on IL-17

exposure

IL-17A Th-17, Preclinical MCEF7, T47D, BT20, MDA-MB468, MD- Pro- Activation or ERK1/2 pathway
TAM, and MB157, MDA-MB231 tumorigenesis induces proliferation, migration,
CAF clinical invasion, and chemoresistance

Recruitment of macrophages,
activation of MMP

IL-17A Th-17, Clinical None Pro- IL-17A associated to MMP-1, 2, 3,9,
TAM, tumorigenesis and 11 mononuclear infiltrating cells
CAF which are correlated to metastasis

IL-17A Th-17, Preclinical MCEF7 Pro- Activation of MAPK: MEKK, ERK,
TAM, tumorigenesis JNK, cJun, STAT3
CAF Cell proliferation

IL-17E Th-17 Preclinical MCF7, MDA-MB468, MDA-MB 435-8, Anti- Induction of apoptosis, decrease in

MDA-MB231, SKBR3, T47D, ZR75, Hs578t, tumorigenesis colony formation and tumor growth
HCC1937, MDA-MB175-7

IL-17A and Th-17 cell, Preclinical 47D, MCF7, BT20, IJG-1731 Pro- Activation of cRAF and $6 kinases
IL-17E and tumorigenesis and via chemoresistance
clinical
IL-17B Th-17 cell Preclinical MCF7, MDA-MB-157, MDA-MB-231, MDA- Pro- Resistance to paclitaxel in cell lines
and MB-361, BT20 tumorigenesis via ERK pathway
clinical Upregulation of BCL2 promotion of
proliferation and tumor growth
through IL-17RB via NF-kB and
TRAF6
IL-17E Th-17 cell Preclinical MCF7, MDA-MB468, MDA-MB 435-S, Anti- Induction of apoptosis, decrease in
study MDA-MB231, SKBR3, T47D, ZR75, Hs578t, tumorigenesis colony formation and tumor growth

HCC1937, MDA-MB175-7
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Variable roles of interleukin-17F in different
cancers
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benefit of dual CTLA-4 and PD-1checkpoint
inhibitioninmelanoma
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IL-23 promotes tumour incidence and growth

John L. Langowski'*, Xueqing Zhang'*, Lingl
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IL-23 stabilizes an effector T, cell programin
the tumor microenvironment
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Antibody-mediated blockade of the IL23 receptor destabilizes
intratumoral regulatory T cells and enhances immunotherapy

Andrew E. Wight*®", Jessica M. Sido™®", Sandrine Degryse®®, Lin Ao®®, Hidetoshi Nakagawa®®, Yiguo Qiu(Vivian)*®, Xianli Shen®®, Oba Oseghali?,
Hye-Jung Kim®, and Harvey Cantor®>?

PNAS Vol. 119 | No. 18 May 3,
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Combining Nivolumab and Ipilimumab with Infliximab or

Certolizumab in Patients with Advanced Melanoma: First W a
Results of a Phase Ib Clinical Trial The TNF Paradox In Cancer
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* H yponon twv DMARDs ce& aoBevelc pe mponyoUpeEV VEOTAXOLO:
= Juv-amnoeaol{eTtal e OYKOAOYO KOL 0OBeVvh
= Efatoulkeuon av&Aoya pe €vepyoTnta vOOOU KOL UIOKE (PEVN VEOTAXOLX
" H veomAoola egival og Upeon (ue N xwplc Bepamela) KAL N PEUUAT LKD
vbOoog og &&apon
" H é¢vapén 1tnc OBepanceioc unopel va yvivel queoo

* Y& ouunoayeilc OYVKOUC HEOTLUOVIXL Ol Bepamelec €Vvavil KUTTUQOKLVQOV
(TNF, IL6) vs ouotnuatLlkéc Bepameliec (RTX,ABA)

* 10 ALPQeOUa TIpoTLludtal 1O RTX

* OL IL17i kol IL23 @olveTtal VO IQOCPEQLOUV TIAEOVEKTNUO O KAIOLX
KUOVTEA» VEOTIANOLOV, OAAX dev uUundpxouv dedouéva o avOPOIOUC VLI VU
TO unootnpléouv

* OL JAK ovooToAelc dev ocuothvovIioal Ipoc To mnopdv, €LOLKA O
NALKLWuEVOUC aocBevelg



