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Mortality and immune-related adverse events after immune 
checkpoint inhibitor initiation for cancer among patients 
with pre-existing rheumatoid arthritis: a retrospective, 
comparative, cohort study 
Kaitlin R McCarter, Taylor Wolfgang, Senada Arabelovic, Xiaosong Wang, Kazuki Yoshida, Emily P Banasiak, Grace Qian, Emily N Kowalski, 
Kathleen M M Vanni, Nicole R LeBoeuf, Elizabeth I Buchbinder, Lydia Gedmintas, Lindsey A MacFarlane, Deepak A Rao, Nancy A Shadick, 
Ellen M Gravallese, Jeffrey A Sparks

Summary 
Background Patients with pre-existing rheumatoid arthritis initiating immune checkpoint inhibitors for cancer might 
be at risk of increased mortality, rheumatoid arthritis flares, and other immune-related adverse events (AEs). We 
aimed to determine whether pre-existing rheumatoid arthritis was associated with higher mortality and immune-
related AE risk in patients treated with immune checkpoint inhibitors.

Methods This retrospective, comparative cohort study was conducted at the Mass General Brigham Integrated Health 
Care System and the Dana-Farber Cancer Institute in Boston (MA, USA). We searched data repositories to identify all 
individuals who initiated immune checkpoint inhibitors from April 1, 2011, to April 21, 2021. Patients with pre-existing 
rheumatoid arthritis had to meet the 2010 American College of Rheumatology–European Alliance of Associations for 
Rheumatology (ACR–EULAR) criteria. For each pre-existing rheumatoid arthritis case, we matched up to three 
non-rheumatoid arthritis comparators at the index date of immune checkpoint inhibitor initiation by sex (recorded as 
male or female), calendar year, immune checkpoint inhibitor target, and cancer type and stage. The coprimary 
outcomes were time from index date to death and time to the first immune-related AE, measured using an adjusted 
Cox proportional hazards model. Deaths were identified by medical record and obituary review. Rheumatoid arthritis 
flares and immune-related AE presence, type, and severity were determined by medical record review.

Findings We identified 11 901 patients who initiated immune checkpoint inhibitors for cancer treatment between 
April 1, 2011, and April 21, 2021; of those, 101 met the 2010 ACR–EULAR criteria for rheumatoid arthritis. We 
successfully matched 87 patients with pre-existing rheumatoid arthritis to 203 non-rheumatoid arthritis comparators. 
The median age was 71∙2 years (IQR 63∙2–77∙1). 178 (61%) of 290 participants were female, 112 (39%) were male and 
268 (92%) participants were White. PD-1 was the most common immune checkpoint inhibitor target (80 [92%] of 
87 patients with rheumatoid arthritis vs 188 [93%] of 203 comparators). Lung cancer was the most common cancer 
type (43 [49%] vs 114 [56%]), followed by melanoma (21 [24%] vs 50 [25%]). 60 (69%) patients with rheumatoid arthritis 
versus 127 (63%) comparators died (adjusted hazard ratio [HR] of 1·16 [95% CI 0·86–1·57]; p=0·34). 53 (61%) patients 
with rheumatoid arthritis versus 99 (49%) comparators had any all-grade immune-related AE (adjusted HR 1·72 
[95% CI 1·20–2·47]; p=0·0032). There were two (1%) grade 5 immune-related AEs (deaths) due to myocarditis, both 
in the comparator group. Rheumatoid arthritis flares occurred in 42 (48%) patients with rheumatoid arthritis, and 
inflammatory arthritis occurred in 14 (7%) comparators (p<0·0001). Those with rheumatoid arthritis were less likely 
to have rash or dermatitis (five [6%] vs 28 [14%]; p=0·048), endocrinopathy (two [2%] vs 22 [11%]; p=0·0078), colitis or 
enteritis (six [7%] vs 28 [14%] comparators; p=0·094), and hepatitis (three [3%] vs 19 [9%]; p=0·043).

Interpretation Patients with pre-existing rheumatoid arthritis initiating immune checkpoint inhibitors had similar risk of 
mortality and severe immune-related AEs as matched comparators. Although patients with pre-existing rheumatoid 
arthritis were more likely to have immune-related AEs, this finding was mostly due to mild rheumatoid arthritis flares. 
These results suggest that this patient population can safely receive immune checkpoint inhibitors for cancer treatment.

Funding None.

Copyright © 2023 Published by Elsevier Ltd. All rights reserved.

Introduction 
Immune checkpoint inhibitors stimulate the immune 
system to attack cancer cells, leading to improved 
survival.1–4 However, they can also cause immune-related 

adverse events (AEs) that affect nearly every organ 
system.5 Although most immune-related AEs are mild, 
severe forms can result in pronounced morbidity and 
mortality6–8 and might require disruption of immune 
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背景

免疫チェックポイント阻害薬 (ICIs) は様々な悪性
腫瘍に使⽤されるようになり、⽣存率の向上に繋
がっている。⼀⽅、免疫関連有害事象 (irAE) が問
題になることがある。



特に⾃⼰免疫疾患合併患者では、
原疾患のflareや他のirAE発症が
懸念されている
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Safety and Efficacy of Immune Checkpoint Inhibitors in 
Patients With Cancer and Preexisting Autoimmune Disease: 
A Nationwide, Multicenter Cohort Study
Alice Tison,1 Gilles Quéré,1 Laurent Misery,1 Elisa Funck-Brentano,2 François-Xavier Danlos,3 Emilie Routier,3 
Caroline Robert,3 Yohann Loriot,3 Olivier Lambotte,4 Bertille Bonniaud,5 Camille Scalbert,6 Sarah Maanaoui,6 
Thierry Lesimple,7 Stéphanie Martinez,8 Marie Marcq,9 Christos Chouaid,10 Catherine Dubos,11  
Florence Brunet-Possenti,12 Chloé Stavris,13 Laurent Chiche,13 Nathalie Beneton,14 Sandrine Mansard,15 
Florian Guisier,16 Hélène Doubre,17 François Skowron,18 François Aubin,19 Ouidad Zehou,20 Christophe Roge,21 
Mickaël Lambert,21 Anne Pham-Ledard,22 Marie Beylot-Barry,22 Rémi Veillon,22 Nora Kramkimel,23 
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Divi Cornec,1 and Marie Kostine,22  on behalf of Groupe de Cancérologie Cutanée, Groupe Français de 
Pneumo-Cancérologie, and Club Rhumatismes et Inflammations

Objective. Immune checkpoint inhibitors (ICIs) for cancer therapy frequently induce immune- related adverse ef-
fects (IRAEs). Therefore, most patients with preexisting autoimmune diseases have been excluded from clinical trials 
of ICIs. This study was undertaken to evaluate the safety and ef!cacy of ICIs in patients with preexisting autoimmune 
disease and cancer.

Methods. A retrospective cohort study was conducted from January 2017 to January 2018 via 3 French national 
networks of experts in oncology and autoimmunity. Adults with preexisting autoimmune disease who were receiving 
ICIs were assessed for the occurrence of "are of preexisting autoimmune disease, other IRAEs, and cancer response.

Results. The study included 112 patients who were followed up for a median of 8 months. The most frequent 
preexisting autoimmune diseases were psoriasis (n = 31), rheumatoid arthritis (n = 20), and in"ammatory bowel dis-
ease (n = 14). Twenty- four patients (22%) were receiving immunosuppressive therapy at ICI initiation. Autoimmune 
disease "are and/or other IRAE(s) occurred in 79 patients (71%), including "are of preexisting autoimmune disease 
in 53 patients (47%) and/or other IRAE(s) in 47 patients (42%), with a need for immunosuppressive therapy in 48 
patients (43%) and permanent discontinuation of ICI in 24 patients (21%). The median progression- free survival was 
shorter in patients receiving immunosuppressive therapy at ICI initiation (3.8 months versus 12 months; P = 0.006), 
con!rmed by multivariable analysis. The median progression- free survival was shorter in patients who experienced 
a "are of preexisting autoimmune disease or other IRAE, with a trend toward better survival in the subgroup without 
immunosuppressant use or ICI discontinuation.

Conclusion. Our !ndings indicate that "ares or IRAEs occur frequently but are mostly manageable without ICI 
discontinuation in patients with a preexisting autoimmune disease. Immunosuppressive therapy at baseline is asso-
ciated with poorer outcomes.

Presented in part at the 81st Annual Scientific Meeting of the American 
College of Rheumatology, San Diego, CA, November 2017; the Annual 
Meeting of the Société Française de Rhumatologie, Paris, France, December 
2017; and the Annual European Congress of Rheumatology of the European 
League Against Rheumatism, Amsterdam, The Netherlands, June 2018.
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RESULTS

Patient characteristics. The study included 112 
patients. Demographic and baseline characteristics are pre-
sented according to the type of cancer (Table 1) and according 
to the preexisting autoimmune disease (Table 2). The distribu-
tion of patients identi"ed by each specialist group is provided 
in Supplementary Table 1, available on the Arthritis & Rheuma-
tology web site at http://onlin elibr ary.wiley.com/doi/10.1002/

art.41068/ abstract.

Immunotoxicity. Overall, 79 of 112 patients (71%) expe-
rienced an immunotoxicity: a #are of the preexisting autoimmune 
disease (including patients who experienced a #are only and 
patients who experienced both a #are and an IRAE) (47%; n = 53), 
an IRAE not related to the preexisting autoimmune disease (includ-
ing patients who experienced an IRAE only and patients who expe-
rienced both a #are and an IRAE) (42%; n = 47), or both (18%; n = 
20) (Tables 3 and 4). Of note, 24 of 112 patients (21%) permanently 
discontinued ICI treatment due to an immunotoxicity despite the 
use of immunosuppressive therapy in 20 of them. There was 1 
death potentially related to an immunotoxicity (edematous decom-
pensation and liver failure in a patient with primary biliary cirrhosis 
but also progressing metastasis). Immunotoxicities are presented 
according to the preexisting autoimmune disease (Table  3) and 
according to ICI at baseline (Table 4). Of note, 10 (71%) of the 14 
patients who were receiving ipilimumab at baseline switched to an 

anti–PD- 1 or anti–PD- L1 agent during follow- up, and 3 (3.2%) of 
the 95 patients who were receiving an anti–PD- 1 or anti–PD- L1 

agent at baseline switched to ipilimumab.
Flare of preexisting autoimmune disease. A #are of the pre-

existing autoimmune disease was reported in 53 patients (47%), 
and 84% of the #ares were similar to previous #ares. Of the 50 pa-
tients for whom CTCAE grades were available, the #are was mild 
in 35 (70%) but severe in 15 (30%). Twenty- eight of 52 patients 
(54%) needed immunosuppressive therapy for their #are, mainly 
glucocorticoids (86%; n = 24), with doses ranging from ≤15 mg/
day (n = 13) to 20–40 mg/day (n = 4) to 1–2 mg/kg/day (n = 6). 
(The glucocorticoid dosage was not known for 1 patient.) Among 
them, 8 patients were already receiving an immunosuppressive 
agent at ICI initiation, either glucocorticoids at a lower dose or 
a conventional synthetic disease- modifying antirheumatic drug 
(csDMARD). Six patients (21%) received a csDMARD (methotrex-
ate or azathioprine) for a #are of preexisting autoimmune disease, 
and 3 patients (11%) received a biologic DMARD (tumor necrosis 
factor [TNF] inhibitor for in#ammatory bowel disease #ares). Of 
note, 6 of 8 patients who had discontinued immunosuppressive 
therapy within 3 months before ICI initiation experienced a #are.

Other IRAE(s). Forty- seven patients (42%) experienced IRAE(s) 
not related to their preexisting autoimmune disease. The worst 
grade recorded was available for 45 patients, and was mild in 27 
patients (60%) and severe in 18 patients (40%). IRAEs tended to be 
more frequent in patients whose ICI treatment included ipilimumab 

Table 3. Safety of ICIs in each preexisting autoimmune disease*

Total 

(n = 112)

Psoriasis or PsA 

(n = 31)

RA 

(n = 20)

IBD 

(n = 14)

Lupus 

(n = 7)

PMR/GCA 

(n = 7)

SpA 

(n = 5)

Flare of preexisting autoimmune 

disease or other IRAE

79 (71) 25 (81) 14 (70) 9 (64) 3 (43) 6 (86) 3 (60)

Flare of preexisting autoimmune 

disease 

53 (47) 21 (68) 12 (60) 7 (50) 1 (14) 3 (43) 2 (40)

Same flare features as usual 43 (84) 17 (81) 11 (100) 7 (100) 0 (0) 1 (33) 2 (100)

CTCAE grade 1–2 35 (70) 16 (80) 10 (91) 1 (14) 1 (100) 2 (67) 1 (50)

CTCAE grade 3–4 15 (30) 4 (20) 1 (9.1) 6 (86) 0 (0) 1 (33) 1 (50)

Immunosuppressive therapy for flare 28 (54) 7 (33) 10 (83) 5 (71) 0 (0) 3 (100) 1 (50)

Glucocorticoids (any dose) 24 (86) 3 (43) 10 (100) 5 (100) 0 (0) 3 (100) 1 (100)

Glucocorticoids 0–15 mg/day 13 (57) 3 (100) 6 (67) 0 (0) 0 (0) 3 (100) 0 (0)

Glucocorticoids 20–40 mg/day 4 (17) 0 (0) 2 (22) 2 (40) 0 (0) 0 (0) 0 (0)

Glucocorticoids 1–2 mg/kg/day 6 (26) 0 (0) 1 (11) 3 (60) 0 (0) 0 (0) 1 (100)

csDMARD 6 (21) 3 (43) 1 (10) 2 (40) 0 (0) 0 (0) 0 (0)

bDMARD 3 (11) 0 (0) 0 (0) 3 (60) 0 (0) 0 (0) 0 (0)

Acitretin 3 (11) 3 (43) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Other IRAE 47 (42) 13 (42) 7 (35) 4 (29) 3 (43) 4 (57) 1 (20)

CTCAE grade 1–2 27 (60) 7 (58) 4 (57) 2 (50) 3 (100) 3 (75) 0 (0)

CTCAE grade 3–4 18 (40) 5 (42) 3 (43) 2 (50) 0 (0) 1 (25) 1 (100)

Flare and other IRAE 20 (18) 8 (26) 5 (25) 2 (14) 1 (14) 1 (14) 0 (0)

Permanent discontinuation of ICI due 

to immunotoxicity

24 (21) 6 (19) 3 (15) 5 (36) 0 (0) 2 (29) 1 (20)

Death 31 (28) 7 (23) 5 (25) 2 (14) 1 (14) 4 (57) 1 (20)

Death due to immunotoxicity 1 (3.2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Duration of follow- up from start of ICI, 

median (range) months

8 (0–52) 12 (1–52) 7.5 (1–37) 10 (1–48) 10 (1–31) 5 (0–15) 6 (1–16)

* The remaining 28 patients had other preexisting autoimmune diseases, as listed in the Table 1 footnotes. Data were not available for all pa-
rameters for all patients. Except where indicated otherwise, values are the number (%). IRAE = immune- related adverse effect; CTCAE = Common 
Terminology Criteria for Adverse Events (see Table 1 for other definitions). 

ただしこれまでの報告は、いずれも様々な⾃⼰免疫疾患を
対象にしていたり、⽐較群がないなど限界があった



⽬的

関節リウマチ (RA) 罹患患者に対して、がん治療
のためにICIsを使⽤した場合に、併存するRAが死
亡率上昇やirAEのリスクと関連するのかどうかを
評価すること



研究デザイン

ボストン（⽶国マサチューセッツ州）のMass
General Brigham(MGB)統合医療システムと
Dana-Farber Cancer Institute(DFCI)で実施された
後ろ向き⽐較コホート試験



患者

• 2011年4⽉1⽇から2021年4⽉21⽇までにICIsが開始された患者

• 併⽤する化学療法や他のがん治療に関係なく、がん治療でICIsを
使⽤したすべての患者を含めた



関節リウマチ患者の同定
• 以下の2段階プロセスにより関節リウマチの既往を同定

① Index date(指標⽇)までに炎症性関節炎に関するICD-9または

ICD-10のコードを持つすべての患者を同定

② 2010 ACR/EULAR分類基準に従い、よく訓練された2名の医師に

より詳細なカルテレビューを実施



• RAを有する各患者について、ICIsを開始した⾮RA患者
を3名までマッチして同定した。
•既存のRAとアウトカムとの関連について交絡が⽣じる
可能性があるため、指標⽇の時点でマッチング因⼦
（年齢, 性別, 暦年, ICIsの種類や組み合わせ, がんのタ
イプや病期）が選択された。



アウトカム

-主要評価項⽬
指標⽇から死亡までの時間

および

指標⽇から最初のirAEが出現するまでの時間



アウトカム

-副次評価項⽬
・irAEの発⽣数
・重症irAEの発⽣数
・特定のirAEの発⽣数

※irAEの重症度はgrade 1-5まであり、grade≧3が重症



統計学的解析

• RA患者およびマッチさせた⽐較対象者は単変量解析を⽤いて⽐較

• 炎症性関節炎以外のirAEリスクを調べるため、RAの再燃と炎症性関節炎イベント
を除外した事前に規定した解析も実施

• 全死亡、全グレードのirAE、グレード3以上のirAEについて⽣存時間解析を施⾏

• Cox回帰を⽤いて死亡率のハザード⽐と95%信頼区間を推定

• 両研究群はマッチング因⼦でコントロール

• 多変量モデルは喫煙、がん罹病期間、がん治療、Charlson Comorbidity Indexで
調整



結果



患者背景
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cemiplimab), PD-L1 (atezolizumab, avelumab, or 
durvalumab), or CTLA-4 (ipilimumab or tremelimumab). 
We included all patients initiating immune checkpoint 
inhibitors for cancer treatment, irrespective of concomitant 
chemotherapy or other cancer treatment. Participants in 
clinical trials were included when the immune checkpoint 
inhibitor was not the intervention, since we could not 
determine whether patients were receiving an active drug 

or placebo. This study was approved by institutional review 
boards of the MGB and DFCI. Patient informed consent 
was not required for this retrospective study.

Procedures 
The exposure variable was pre-existing rheumatoid 
arthritis versus matched comparator status. We identified 
pre-existing rheumatoid arthritis using a two-stage 
process. First, we identified all patients who had at least 
one code as per the International Classification of Diseases 
(ICD-9 or ICD-10) for inflammatory arthritis5 before or on 
the index date as a sensitive screen (ie, we are unlikely to 
lose true cases in the first filter, even if false positives are 
included; appendix pp 4–6). We did not consider codes 
after the index date because they might have been used for 
patients with inflammatory arthritis as an immune-related 
AE rather than pre-existing rheumatoid arthritis. Second, 
a detailed medical record review was conducted by at least 
two trained study physicians to confirm pre-existing 
rheumatoid arthritis before immune checkpoint inhibitor 
initiation as per the 2010 American College of 
Rheumatology–European Alliance of Associations for 
Rheumatology (ACR–EULAR) criteria.17

We collected baseline data on rheumatoid arthritis 
characteristics (duration, serostatus [seropositivity defined 
as elevated anti-cyclic citrullinated peptide or rheumatoid 
factor, or both], most recent rheumatoid arthritis disease 
activity from the latest clinical visit with a rheumatologist 
within 1 year before the index date [categorised 
as remission, low, moderate, or high from validated 
measures18 or the physician global assessment], and 
medication use [glucocorticoids and disease-modifying 
antirheumatic drugs; DMARDs]) using medical record 
review and electronic query. We collected data on bone 
erosions, rheumatoid nodules, deformities (ulnar 
deviation, swan-necking, or Boutonniere), interstitial lung 
disease,19 secondary Sjögren syndrome, rheumatoid 
vasculitis, and Felty’s syndrome.

For each patient with pre-existing rheumatoid arthritis, 
we identified up to three matched non-rheumatoid 
arthritis comparators who initiated an immune checkpoint 
inhibitor. As of the index date, matching factors (age 
within a 5-year window], sex [recorded as male or female], 
calendar year [within a 1-year window], immune checkpoint 
inhibitor target [PD-1, PD-L1, CTLA-4, or combination], 
and cancer type and stage) were chosen because they 
might have confounded associations with pre-existing 
rheumatoid arthritis and outcomes. The eligible 
comparators had no ICD-9 or ICD-10 codes for 
inflammatory arthritis or any other systemic rheumatic 
disease before the index date.5 We verified that all patients 
with pre-existing rheumatoid arthritis and comparators 
were exact matches for histological cancer type and stage 
as well as mortality or immune-related AE outcomes using 
medical record review. As detailed previously,5 we identified 
the cancer type using histological diagnosis for most 
patients who had data from the primary tumour in the 

See Online for appendix

Pre-existing 
rheumatoid arthritis 
cases (n=87)

Matched non-
rheumatoid arthritis 
comparators (n=203)

p value

Demographics, lifestyle, and comorbidities

Age, years 72·0 (63·1–77·6) 71·2 (63·2–76·9) 0·55*

Sex ·· ·· 0·71*

Female 52 (60%) 126 (62%) ··

Male 35 (40%) 77 (38%) ··

Race† ·· ·· 0·96

White 81 (93%) 187 (92%) ··

Black 3 (3%) 7 (3%) ··

Asian 1 (1%) 2 (1%) ··

Calendar year 2018 (2017–19) 2018 (2017–19) 0·42*

Smoking status ·· ·· 0·56

Never 24 (28%) 51 (25%) ··

Past 57 (66%) 130 (64%) ··

Current 6 (7%) 22 (11%) ··

Smoking pack-years 20 (0–40) 20 (0–40) 0·90

Body-mass index, kg/m²† 25·8 (22·0–29·4) 26·0 (23·3–31·0) 0·065

Charlson Comorbidity Index 8 (6–9) 8 (3–10) 0·44

Cancer characteristics

Target of immune checkpoint inhibitor ·· ·· 0·94*

PD-1 80 (92%) 188 (93%) ··

PD-L1 4 (5%) 9 (4%) ··

CTLA-4 1 (1%) 1 (<1%) ··

Combination 2 (2%) 5 (2%) ··

Type of cancer

Lung 43 (49%) 114 (56%) 0·29*

Non-small cell 41 (47%) 112 (55%) 0·21*

Small cell 2 (2%) 2 (1%) 0·27*

Melanoma 21 (24%) 50 (25%) 0·93*

Genitourinary tract 6 (7%) 12 (6%) 0·75*

Gastrointestinal tract 3 (3%) 6 (3%) 0·27*

Head and neck 4 (5%) 7 (3%) 0·22*

Haematological 3 (3%) 3 (1%) 0·19*

Brain 2 (2%) 5 (2%) 0·32*

Other‡ 5 (6%) 6 (3%) 0·25*

Cancer duration, years 0·9 (0·1–2·4) 0·6 (0·1–1·9) 0·66

Previous chemotherapy 53 (61%) 91 (45%) 0·012

Previous hormonal therapy 1 (1%) 4 (2%) 0·36

Previous radiation 48 (55%) 71 (35%) 0·0014

Previous stem-cell transplantation 2 (2%) 2 (1%) 0·27

Previous CAR-T therapy 0 1 (<1%) 0·70

Previous chemotherapy, hormonal therapy, 
radiotherapy, stem-cell transplantation, or CAR-T

53 (61%) 94 (46%) 0·023

(Table 1 continues on next page)
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cemiplimab), PD-L1 (atezolizumab, avelumab, or 
durvalumab), or CTLA-4 (ipilimumab or tremelimumab). 
We included all patients initiating immune checkpoint 
inhibitors for cancer treatment, irrespective of concomitant 
chemotherapy or other cancer treatment. Participants in 
clinical trials were included when the immune checkpoint 
inhibitor was not the intervention, since we could not 
determine whether patients were receiving an active drug 

or placebo. This study was approved by institutional review 
boards of the MGB and DFCI. Patient informed consent 
was not required for this retrospective study.

Procedures 
The exposure variable was pre-existing rheumatoid 
arthritis versus matched comparator status. We identified 
pre-existing rheumatoid arthritis using a two-stage 
process. First, we identified all patients who had at least 
one code as per the International Classification of Diseases 
(ICD-9 or ICD-10) for inflammatory arthritis5 before or on 
the index date as a sensitive screen (ie, we are unlikely to 
lose true cases in the first filter, even if false positives are 
included; appendix pp 4–6). We did not consider codes 
after the index date because they might have been used for 
patients with inflammatory arthritis as an immune-related 
AE rather than pre-existing rheumatoid arthritis. Second, 
a detailed medical record review was conducted by at least 
two trained study physicians to confirm pre-existing 
rheumatoid arthritis before immune checkpoint inhibitor 
initiation as per the 2010 American College of 
Rheumatology–European Alliance of Associations for 
Rheumatology (ACR–EULAR) criteria.17

We collected baseline data on rheumatoid arthritis 
characteristics (duration, serostatus [seropositivity defined 
as elevated anti-cyclic citrullinated peptide or rheumatoid 
factor, or both], most recent rheumatoid arthritis disease 
activity from the latest clinical visit with a rheumatologist 
within 1 year before the index date [categorised 
as remission, low, moderate, or high from validated 
measures18 or the physician global assessment], and 
medication use [glucocorticoids and disease-modifying 
antirheumatic drugs; DMARDs]) using medical record 
review and electronic query. We collected data on bone 
erosions, rheumatoid nodules, deformities (ulnar 
deviation, swan-necking, or Boutonniere), interstitial lung 
disease,19 secondary Sjögren syndrome, rheumatoid 
vasculitis, and Felty’s syndrome.

For each patient with pre-existing rheumatoid arthritis, 
we identified up to three matched non-rheumatoid 
arthritis comparators who initiated an immune checkpoint 
inhibitor. As of the index date, matching factors (age 
within a 5-year window], sex [recorded as male or female], 
calendar year [within a 1-year window], immune checkpoint 
inhibitor target [PD-1, PD-L1, CTLA-4, or combination], 
and cancer type and stage) were chosen because they 
might have confounded associations with pre-existing 
rheumatoid arthritis and outcomes. The eligible 
comparators had no ICD-9 or ICD-10 codes for 
inflammatory arthritis or any other systemic rheumatic 
disease before the index date.5 We verified that all patients 
with pre-existing rheumatoid arthritis and comparators 
were exact matches for histological cancer type and stage 
as well as mortality or immune-related AE outcomes using 
medical record review. As detailed previously,5 we identified 
the cancer type using histological diagnosis for most 
patients who had data from the primary tumour in the 

See Online for appendix

Pre-existing 
rheumatoid arthritis 
cases (n=87)

Matched non-
rheumatoid arthritis 
comparators (n=203)

p value

Demographics, lifestyle, and comorbidities

Age, years 72·0 (63·1–77·6) 71·2 (63·2–76·9) 0·55*

Sex ·· ·· 0·71*

Female 52 (60%) 126 (62%) ··

Male 35 (40%) 77 (38%) ··

Race† ·· ·· 0·96

White 81 (93%) 187 (92%) ··

Black 3 (3%) 7 (3%) ··

Asian 1 (1%) 2 (1%) ··

Calendar year 2018 (2017–19) 2018 (2017–19) 0·42*

Smoking status ·· ·· 0·56

Never 24 (28%) 51 (25%) ··

Past 57 (66%) 130 (64%) ··

Current 6 (7%) 22 (11%) ··

Smoking pack-years 20 (0–40) 20 (0–40) 0·90

Body-mass index, kg/m²† 25·8 (22·0–29·4) 26·0 (23·3–31·0) 0·065

Charlson Comorbidity Index 8 (6–9) 8 (3–10) 0·44

Cancer characteristics

Target of immune checkpoint inhibitor ·· ·· 0·94*

PD-1 80 (92%) 188 (93%) ··

PD-L1 4 (5%) 9 (4%) ··

CTLA-4 1 (1%) 1 (<1%) ··

Combination 2 (2%) 5 (2%) ··

Type of cancer

Lung 43 (49%) 114 (56%) 0·29*

Non-small cell 41 (47%) 112 (55%) 0·21*

Small cell 2 (2%) 2 (1%) 0·27*

Melanoma 21 (24%) 50 (25%) 0·93*

Genitourinary tract 6 (7%) 12 (6%) 0·75*

Gastrointestinal tract 3 (3%) 6 (3%) 0·27*

Head and neck 4 (5%) 7 (3%) 0·22*

Haematological 3 (3%) 3 (1%) 0·19*

Brain 2 (2%) 5 (2%) 0·32*

Other‡ 5 (6%) 6 (3%) 0·25*

Cancer duration, years 0·9 (0·1–2·4) 0·6 (0·1–1·9) 0·66

Previous chemotherapy 53 (61%) 91 (45%) 0·012

Previous hormonal therapy 1 (1%) 4 (2%) 0·36

Previous radiation 48 (55%) 71 (35%) 0·0014

Previous stem-cell transplantation 2 (2%) 2 (1%) 0·27

Previous CAR-T therapy 0 1 (<1%) 0·70

Previous chemotherapy, hormonal therapy, 
radiotherapy, stem-cell transplantation, or CAR-T

53 (61%) 94 (46%) 0·023

(Table 1 continues on next page)
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cemiplimab), PD-L1 (atezolizumab, avelumab, or 
durvalumab), or CTLA-4 (ipilimumab or tremelimumab). 
We included all patients initiating immune checkpoint 
inhibitors for cancer treatment, irrespective of concomitant 
chemotherapy or other cancer treatment. Participants in 
clinical trials were included when the immune checkpoint 
inhibitor was not the intervention, since we could not 
determine whether patients were receiving an active drug 

or placebo. This study was approved by institutional review 
boards of the MGB and DFCI. Patient informed consent 
was not required for this retrospective study.

Procedures 
The exposure variable was pre-existing rheumatoid 
arthritis versus matched comparator status. We identified 
pre-existing rheumatoid arthritis using a two-stage 
process. First, we identified all patients who had at least 
one code as per the International Classification of Diseases 
(ICD-9 or ICD-10) for inflammatory arthritis5 before or on 
the index date as a sensitive screen (ie, we are unlikely to 
lose true cases in the first filter, even if false positives are 
included; appendix pp 4–6). We did not consider codes 
after the index date because they might have been used for 
patients with inflammatory arthritis as an immune-related 
AE rather than pre-existing rheumatoid arthritis. Second, 
a detailed medical record review was conducted by at least 
two trained study physicians to confirm pre-existing 
rheumatoid arthritis before immune checkpoint inhibitor 
initiation as per the 2010 American College of 
Rheumatology–European Alliance of Associations for 
Rheumatology (ACR–EULAR) criteria.17

We collected baseline data on rheumatoid arthritis 
characteristics (duration, serostatus [seropositivity defined 
as elevated anti-cyclic citrullinated peptide or rheumatoid 
factor, or both], most recent rheumatoid arthritis disease 
activity from the latest clinical visit with a rheumatologist 
within 1 year before the index date [categorised 
as remission, low, moderate, or high from validated 
measures18 or the physician global assessment], and 
medication use [glucocorticoids and disease-modifying 
antirheumatic drugs; DMARDs]) using medical record 
review and electronic query. We collected data on bone 
erosions, rheumatoid nodules, deformities (ulnar 
deviation, swan-necking, or Boutonniere), interstitial lung 
disease,19 secondary Sjögren syndrome, rheumatoid 
vasculitis, and Felty’s syndrome.

For each patient with pre-existing rheumatoid arthritis, 
we identified up to three matched non-rheumatoid 
arthritis comparators who initiated an immune checkpoint 
inhibitor. As of the index date, matching factors (age 
within a 5-year window], sex [recorded as male or female], 
calendar year [within a 1-year window], immune checkpoint 
inhibitor target [PD-1, PD-L1, CTLA-4, or combination], 
and cancer type and stage) were chosen because they 
might have confounded associations with pre-existing 
rheumatoid arthritis and outcomes. The eligible 
comparators had no ICD-9 or ICD-10 codes for 
inflammatory arthritis or any other systemic rheumatic 
disease before the index date.5 We verified that all patients 
with pre-existing rheumatoid arthritis and comparators 
were exact matches for histological cancer type and stage 
as well as mortality or immune-related AE outcomes using 
medical record review. As detailed previously,5 we identified 
the cancer type using histological diagnosis for most 
patients who had data from the primary tumour in the 
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Pre-existing 
rheumatoid arthritis 
cases (n=87)

Matched non-
rheumatoid arthritis 
comparators (n=203)

p value

Demographics, lifestyle, and comorbidities

Age, years 72·0 (63·1–77·6) 71·2 (63·2–76·9) 0·55*

Sex ·· ·· 0·71*

Female 52 (60%) 126 (62%) ··

Male 35 (40%) 77 (38%) ··

Race† ·· ·· 0·96

White 81 (93%) 187 (92%) ··

Black 3 (3%) 7 (3%) ··

Asian 1 (1%) 2 (1%) ··

Calendar year 2018 (2017–19) 2018 (2017–19) 0·42*

Smoking status ·· ·· 0·56

Never 24 (28%) 51 (25%) ··

Past 57 (66%) 130 (64%) ··

Current 6 (7%) 22 (11%) ··

Smoking pack-years 20 (0–40) 20 (0–40) 0·90

Body-mass index, kg/m²† 25·8 (22·0–29·4) 26·0 (23·3–31·0) 0·065

Charlson Comorbidity Index 8 (6–9) 8 (3–10) 0·44

Cancer characteristics

Target of immune checkpoint inhibitor ·· ·· 0·94*

PD-1 80 (92%) 188 (93%) ··

PD-L1 4 (5%) 9 (4%) ··

CTLA-4 1 (1%) 1 (<1%) ··

Combination 2 (2%) 5 (2%) ··

Type of cancer

Lung 43 (49%) 114 (56%) 0·29*

Non-small cell 41 (47%) 112 (55%) 0·21*

Small cell 2 (2%) 2 (1%) 0·27*

Melanoma 21 (24%) 50 (25%) 0·93*

Genitourinary tract 6 (7%) 12 (6%) 0·75*

Gastrointestinal tract 3 (3%) 6 (3%) 0·27*

Head and neck 4 (5%) 7 (3%) 0·22*

Haematological 3 (3%) 3 (1%) 0·19*

Brain 2 (2%) 5 (2%) 0·32*

Other‡ 5 (6%) 6 (3%) 0·25*

Cancer duration, years 0·9 (0·1–2·4) 0·6 (0·1–1·9) 0·66

Previous chemotherapy 53 (61%) 91 (45%) 0·012

Previous hormonal therapy 1 (1%) 4 (2%) 0·36

Previous radiation 48 (55%) 71 (35%) 0·0014

Previous stem-cell transplantation 2 (2%) 2 (1%) 0·27

Previous CAR-T therapy 0 1 (<1%) 0·70

Previous chemotherapy, hormonal therapy, 
radiotherapy, stem-cell transplantation, or CAR-T

53 (61%) 94 (46%) 0·023

(Table 1 continues on next page)

50%近くは肺がん患者
(non-smallがほとんど)

90%以上の患者は
PD-1阻害薬を使⽤
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DFCI database. When histological type was unavailable, 
we used ICD-9 or ICD-10 codes from the electronic health 
record to classify cancer type.5 In 14 patients with pre-
existing rheumatoid arthritis who had uncommon cancers, 
we could not identify suitable comparators.

Covariates (age, sex, race, ethnicity, body-mass index, 
and the Charlson Comorbidity Index)20 were obtained 
from electronic query. For the Charlson Comorbidity 
Index, we included ICD-9 or ICD-10 codes occurring 
within 1 year before the index date. We obtained all other 
covariate data using medical record review. Data on 
smoking status (never, past, or current) and continuous 
pack-years were collected as of the index date. We 
grouped the cancer type on the basis of the primary 
organ involved (lung, melanoma, genitourinary tract, 
gastrointestinal tract, head or neck, haematological, 
brain, and other). We collected data on cancer duration 
and previous chemotherapy, hormonal therapy, 
radiotherapy, stem-cell transplantation, or chimeric 
antigen receptor (CAR) T-cell therapy.

Outcomes 
The coprimary outcomes were time from index date to 
death and time from index date to the first immune-related 
AE, measured using an adjusted Cox proportional hazards 
model. We used electronic query to identify vital status, 
including presence and date of death. Because out-of-
hospital deaths might not be accurately documented in the 
electronic health record, we also queried obituaries. We 
documented the last clinical encounter that verified vital 
status as the end of follow-up for each patient. Not all 
patients with a rheumatoid arthritis flare or inflammatory 
arthritis as an immune-related AE were evaluated by 
rheumatologists because many were diagnosed and 
treated by oncologists.

Secondary outcomes were number of immune-related 
AEs, severe immune-related AEs, and specific types of 
immune-related AEs. Retrospective medical record 
review was done to identify presence, type, severity, and 
date of rheumatoid arthritis flares and immune-related 
AEs occurring after the index date. Immune-related AEs5 
were categorised as rheumatoid arthritis flare (for cases) 
or inflammatory arthritis (for comparators). Immune-
related AEs were graded from 1 (least severe) to 5 (death) 
using standardised criteria.5 Grade 3 or higher was 
considered a severe immune-related AE.21

Statistical analysis 
Baseline characteristics were recorded using descriptive 
statistics. Patients with rheumatoid arthritis were 
compared with matched comparators using univariate 
tests. Because we expected flares to be common among 
patients with rheumatoid arthritis and that the 
pathogenesis might differ, prespecified analyses were 
done excluding rheumatoid arthritis flares and 
inflammatory arthritis events to investigate the risk of 
immune-related AEs other than inflammatory arthritis. 

The presence of all-grade and grade 3 or higher AEs was 
compared for each specific immune-related AE. For 
descriptive purposes, we reported the type of 
immunosuppression received and number and duration 
of immune checkpoint inhibitors after the index date. No 
adjustment was done for these post-baseline variables 
because they might be associated with, or change in 
response to, immune-related AEs.

We performed time-to-event analyses for all-cause 
mortality, all-grade immune-related AEs, and grade 3 or 
higher immune-related AEs. We used Cox regression to 
estimate hazard ratios (HRs) and 95% CIs for mortality. 
Person-time was set as the date of immune checkpoint 
inhibitor initiation and censored at the time of death or 
last follow-up. We calculated incidence rates and 95% CIs 
per 1000 person-months. The base model was unadjusted, 
but both study groups were controlled for matching 
factors. The multivariable models were additionally 
adjusted for continuous smoking pack-years, cancer 
duration, previous cancer treatment, and Charlson 
Comorbidity Index. For immune-related AE analyses, 

Pre-existing 
rheumatoid arthritis 
cases (n=87)

Matched non-
rheumatoid arthritis 
comparators (n=203)

p value

(Continued from previous page)

Rheumatoid arthritis characteristics

Rheumatoid arthritis duration, years 9·4 (4·6–16·5) ·· ··

Seropositive 49/71 (69%) ·· ··

Positive for anti-cyclic citrullinated peptide 35/57 (61%) ·· ··

Positive for rheumatoid factor 37/58 (64%) ·· ··

Most recent disease activity within 1 year of index date

Remission 29/68 (43%) ·· ··

Low 25/68 (37%) ·· ··

Moderate 11/68 (16%) ·· ··

High 3/68 (4%) ·· ··

Glucocorticoid 57 (66%) ·· ··

Prednisone dose, mg per day 10 (5–26) ·· ··

Any DMARD 40 (46%) ·· ··

Any conventional synthetic DMARD 31 (36%) ·· ··

Methotrexate 19 (22%) ·· ··

Hydroxychloroquine 11 (13%) ·· ··

Any biological or targeted synthetic DMARD 22 (25%) ·· ··

Tumour necrosis factor inhibitor 10 (11%) ·· ··

Bone erosions or deformities 27 (31%) ·· ··

Interstitial lung disease 13 (15%) ·· ··

Rheumatoid vasculitis 1 (1%) ·· ··

Sjögren’s syndrome 0 ·· ··

Felty syndrome 0 ·· ··

Data are median (IQR) or n (%). Some percentages might not add up to 100% due to rounding. CAR-T=chimeric 
antigen receptor T cells. DMARD=disease-modifying antirheumatic drug. *Age, sex, calendar year, target of immune 
checkpoint inhibitor, and cancer type and stage were matching factors. †Missing data include race (two cases vs seven 
comparators) and BMI (nine vs 20). ‡Other cancers included neuroendocrine (two cases vs two comparators), Merkel 
cell carcinoma (two vs three), and mesothelioma (one vs one).

Table 1: Baseline characteristics

- 罹病期間の中央値は約9年
- 69%がseropositive
- 寛解〜低疾患活動性が80%
- 66%でGCを使⽤
- 46%で何らかのDMARDs使⽤

普段診療している患者とは
若⼲解離があるかもしれない
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seropositive or seronegative rheumatoid arthritis, 
patients with rheumatoid arthritis who received or did 
not receive DMARD at the index date, and those who 
received or did not receive glucocorticoids at the index 
date. We also performed stratified analyses by sex for all 
immune-related AE outcomes, which were analysed as 
before 2016 versus 2016 or later to investigate differences 
by calendar time. Subgroup analyses were done based on 
moderate or high rheumatoid arthritis disease activity 
versus remission or low rheumatoid arthritis disease 
activity at baseline. Those with missing data were not 
included in subgroup analyses based on rheumatoid 
arthritis characteristics, such as serostatus and disease 
activity.

The proportional hazards assumption was met for all 
analyses by confirming no statistical interaction between 
case and comparator status and follow-up time for each 
outcome. A two-sided p value of less than 0·05 was 
considered statistically significant. All statistical analyses 
were performed using SAS (version 9.4).

Role of the funding source 
There was no funding source for this study.

Results 
Between April 1, 2011, and April 21, 2021, we identified 
11 901 patients who initiated immune checkpoint inhibitors 
for cancer treatment and of those, 101 met the 
2010 ACR–EULAR criteria for rheumatoid arthritis before 
immune checkpoint inhibitor initiation (appendix p 3). We 
successfully matched 87 patients with pre-existing 
rheumatoid arthritis to 203 non-rheumatoid arthritis 
comparators.

The median age was 71∙2 years (IQR 63∙2–77∙1). 
178 (61%) of 290 participants were female, 112 (39%) were 
male and 268 (92%) participants were White (table 1). The 
median smoking burden was 20 pack-years (IQR 0–40) in 
both groups. PD-1 was the most common immune 
checkpoint inhibitor target (80 [92%] of 87 pre-existing 
rheumatoid arthritis vs 188 [93%] of 203 comparators). 
Lung cancer was the most common cancer type (43 [49%] 
vs 114 [56%]), followed by melanoma (21 [24%] vs 50 [25%]). 
Patients with pre-existing rheumatoid arthritis were more 
likely to have received any previous cancer treatment 
(53 [61%] vs 94 [46%]; p=0·023).

The median rheumatoid arthritis duration was 
9·4 years (IQR 4·6–16·5). 49 (69%) of 71 patients with 
serological data were seropositive (table 1). Most 
patients were in remission (29 [43%] of 68) or had low 
disease activity (25 [37%]) at immune checkpoint 
inhibitors initiation; 57 (66%) of 87 were receiving 
glucocorticoids and 40 (46%) were receiving DMARDs. 
13 (15%) of 87 patients with pre-existing rheumatoid 
arthritis had interstitial lung disease. Characteristics of 
patients with pre-existing rheumatoid arthritis versus 
those excluded due to no match are shown in the 
appendix (pp 7–8).

60 (69%) of 87 patients with pre-existing rheumatoid 
arthritis versus 127 (63%) of 203 comparators died 
(p=0·30,  table 2). 53 (61%) patients with rheumatoid 
arthritis versus 99 (49%) comparators had any all-grade 
immune-related AE (p=0·058) and 12 (14%) versus 
30 (15%) had severe grade 3 or higher immune-related 
AEs (p=0·83). There were two (1%) grade 5 immune-
related AEs (deaths) due to myocarditis, both among 
comparators. In the analysis excluding rheumatoid 
arthritis flares and inflammatory arthritis events, patients 
with rheumatoid arthritis were less likely to have any all-
grade immune-related AE (26 [30%] vs 99 [49%] 
comparators; p=0·0029) and multiple immune-related 
AEs (nine [10%] vs 42 [21%]; p=0·034).

When evaluating specific types of immune-related 
AEs, rheumatoid arthritis flares occurred in 42 (48%) of 
patients with rheumatoid arthritis and inflammatory 
arthritis in 14 (7%) comparators (p<0·0001). Two (2%) of 
the rheumatoid arthritis flares were grade 3. Those with 
rheumatoid arthritis were less likely to have rash or 
dermatitis (five [6%] vs 28 [14%]; p=0·048), endocrinopathy 
(two [2%] vs 22 [11%]; p=0·0078), colitis or enteritis 
(six [7%] vs 28 [14%]; p=0·094), and hepatitis (three [3%] 
vs 19 [9%]; p=0·043) as immune-related AEs. There were 
no associations of rheumatoid arthritis with other 
immune-related AE types, including pneumonitis, 
myocarditis or pericarditis, and myositis.

For patients with pre-existing rheumatoid arthritis, 
there were 60 deaths during 1609 person-months of 
follow-up (table 3). For comparators, there were 
127 deaths during 4538 person-months of follow-up. The 
median survival was 13·5 months (IQR 5·6–26·1) for 
those with rheumatoid arthritis and 17·2 months 
(4·5–33·2) for comparators. In the coprimary analysis 
for mortality, patients with pre-existing rheumatoid 
arthritis had an adjusted HR of 1·16 (95% CI 0·86–1·57) 

Deaths Person-
months

Incidence rate per 
1000 person-
months (95% CI)

Unadjusted 
hazard ratio 
(95% CI)

Multivariable* 
hazard ratio 
(95% CI)

All patients (coprimary analysis for mortality)

Pre-existing rheumatoid 
arthritis cases

60 1609 37·3 (27·9–46·7) 1·22 (0·90–1·65) 1·16 (0·86–1·57)

Matched comparators 127 4538 28·0 (23·1–32·9) 1 (ref) 1 (ref)

Received baseline DMARDs

Pre-existing rheumatoid 
arthritis cases

33 593 55·6 (36·6–74·6) 1·66 (1·10–2·49) 1·43 (0·94–2·18)

Matched comparators 58 2175 26·7 (19·8–33·5) 1 (ref) 1 (ref)

Did not receive baseline DMARDs

Pre-existing rheumatoid 
arthritis cases

27 1015 26·6 (16·6–36·6) 0·90 (0·58–1·41) 0·92 (0·59–1·45)

Matched comparators 69 2363 29·2 (22·3–36·1) 1 (ref) 1 (ref)

Showing pre-existing rheumatoid arthritis cases (n=87) and matched comparators with non-rheumatoid arthritis 
(n=203). DMARD=disease-modifying antirheumatic drug. *Adjusted for smoking (pack-years), cancer duration, 
previous chemotherapy or hormonal therapy, previous radiotherapy, previous stem-cell transplantation or chimeric 
antigen receptor T cells, and continuous Charlson Comorbidity Index.

Table 3: Hazard ratios for mortality

死亡率に差はない
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and those who received baseline DMARDs had an 
adjusted HR of 1·43 (0·94–2·18; table 3).

The median time from immune checkpoint inhibitor 
initiation to the first immune-related AE was 1·8 months 
(IQR 0·7–7·0) for patients with rheumatoid arthritis and 
4·7 months (2·0–15·7) for comparators. 53 any all-grade 
immune-related AEs occurred in those with rheumatoid 
arthritis during 583 person-months versus 99 in 
comparators during 2475 person-months (adjusted 
HR 1·72 [95% CI 1·20–2·47]; table 4). For any grade 3 or 
higher immune-related AE, patients with rheumatoid 
arthritis had an adjusted HR of 1·06 (0·53–2·12). 
Analyses accounting for competing risk of death showed 
similar results. After excluding rheumatoid arthritis flare 
sand inflammatory arthritis events, patients with 
rheumatoid arthritis had a lower risk than comparators 
of any all-grade immune-related AE (adjusted HR 0·58 
[0·37–0·92]).

There was no statistical difference between the study 
groups for the cumulative incidence of mortality (figure A). 
Patients with pre-existing rheumatoid arthritis had a 
higher cumulative incidence of first immune-related AEs 
(figure B), but there was no difference in cumulative 
incidence of severe grade 3 or higher immune-related AEs 
(figure C). After removing rheumatoid arthritis flares or 
inflammatory arthritis events, patients with pre-existing 
rheumatoid arthritis had lower cumulative incidence of 
other types of all grade immune-related AEs than did 
comparators (figure D) and similar incidence of severe 
grade 3 or higher immune-related AEs (figure E).

Post-baseline factors, sensitivity, and stratified analyses 
are shown in the appendix (pp 7–23). In the subgroup of 

patients with melanoma, patients with rheumatoid 
arthritis had an adjusted competing risk subdistribution 
HR for mortality of 2·12 (95% CI 0·88–5·07; appendix 
p 15). Patients with moderate or high rheumatoid 
arthritis disease activity at baseline had an adjusted HR 
of 3·73 (1·17–11·87) for immune-related AEs whereas 
those with remission or low disease activity had HR 
of 1·97 (1·29–3·02) (appendix p 19). For patients with 
rheumatoid arthritis, the adjusted risk of all-grade 
immune-related AEs was HR 2·78 (1·57–4·93) among 
males and 1·56 (0·97–2·52) among females 
(pinteraction=0·26; appendix p 20).

Discussion 
In this retrospective, comparative cohort study, patients 
with pre-existing rheumatoid arthritis who received 
immune checkpoint inhibitors for cancer treatment had 
similar mortality to comparators without autoimmune 
disease. Although patients with pre-existing rheumatoid 
arthritis had higher risk of any all-grade immune-related 
AE, this finding was mostly due to rheumatoid arthritis 
flares, which occurred in 48% of cases but were mostly 
mild. Patients with pre-existing rheumatoid arthritis were 
less likely to have other types of immune-related AEs than 
comparators, suggesting that the immune system might 
be primed for rheumatoid arthritis flares or that treatment 
of flares might prevent other immune-related AE types. 
Pre-existing rheumatoid arthritis cases had a similar risk 
of severe immune-related AEs as did comparators, and 
there were no deaths due to immune-related AEs among 
patients with pre-existing rheumatoid arthritis. These 
results suggest that pre-existing rheumatoid arthritis 

Patients 
with 
immune-
related AEs

Person-
months

Incidence rate per 
1000 person-
months (95% CI)

Unadjusted Cox 
hazard ratio 
(95% CI)

Multivariable* 
Cox hazard ratio 
(95% CI)

Unadjusted 
competing risk 
subdistribution 
hazard ratio (95% CI)

Multivariable* 
competing risk 
subdistribution 
hazard ratio (95% CI)

All grade immune-related AEs (coprimary analysis)

Pre-existing rheumatoid 
arthritis cases

53 583 90·9 (66·4–115·3) 1·63 (1·15–2·31) 1·72 (1·20–2·47) 1·85 (1·30–2·62) 2·02 (1·41–2·89)

Matched comparators 99 2475 40·0 (32·1–47·9) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Grade 3+ immune-related AEs

Pre-existing rheumatoid 
arthritis cases

12 1394 8·6 (3·7–13·5) 0·96 (0·49–1·88) 1·06 (0·53–2·12) 1·03 (0·52–2·03) 1·24 (0·60–2·53)

Matched comparators 30 4041 7·4 (4·8–10·1) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

All grade immune-related AEs, excluding rheumatoid arthritis flare and inflammatory arthritis events

Pre-existing rheumatoid 
arthritis cases

26 1042 25·0 (15·4–34·5) 0·56 (0·36–0·87) 0·58 (0·37–0·92) 0·58 (0·37–0·92) 0·62 (0·39–0·98)

Matched comparators 99 2484 39·9 (32·0–47·7) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Grade 3+ immune-related AEs, excluding rheumatoid arthritis flare and inflammatory arthritis events

Pre-existing rheumatoid 
arthritis cases

11 1406 7·8 (3·2–12·5) 0·87 (0·43–1·74) 0·96 (0·47–1·96) 0·93 (0·46–1·87) 1·11 (0·53–2·32)

Matched comparators 30 4041 7·4 (4·8–10·1) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Showing pre-existing rheumatoid arthritis cases (n=87) and matched comparators with non-rheumatoid arthritis (n=203). *Adjusted for smoking (pack-years), cancer 
duration, previous chemotherapy or hormonal therapy, previous radiotherapy, previous stem-cell transplantation or chimeric antigen receptor T cells, and continuous 
Charlson Comorbidity Index.

Table 4: Risk of immune-related AEs

全gradeのirAEの発症：RA罹患群で多い
重症(grade 3以上 ) irAEの発症：差がない
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and those who received baseline DMARDs had an 
adjusted HR of 1·43 (0·94–2·18; table 3).

The median time from immune checkpoint inhibitor 
initiation to the first immune-related AE was 1·8 months 
(IQR 0·7–7·0) for patients with rheumatoid arthritis and 
4·7 months (2·0–15·7) for comparators. 53 any all-grade 
immune-related AEs occurred in those with rheumatoid 
arthritis during 583 person-months versus 99 in 
comparators during 2475 person-months (adjusted 
HR 1·72 [95% CI 1·20–2·47]; table 4). For any grade 3 or 
higher immune-related AE, patients with rheumatoid 
arthritis had an adjusted HR of 1·06 (0·53–2·12). 
Analyses accounting for competing risk of death showed 
similar results. After excluding rheumatoid arthritis flare 
sand inflammatory arthritis events, patients with 
rheumatoid arthritis had a lower risk than comparators 
of any all-grade immune-related AE (adjusted HR 0·58 
[0·37–0·92]).

There was no statistical difference between the study 
groups for the cumulative incidence of mortality (figure A). 
Patients with pre-existing rheumatoid arthritis had a 
higher cumulative incidence of first immune-related AEs 
(figure B), but there was no difference in cumulative 
incidence of severe grade 3 or higher immune-related AEs 
(figure C). After removing rheumatoid arthritis flares or 
inflammatory arthritis events, patients with pre-existing 
rheumatoid arthritis had lower cumulative incidence of 
other types of all grade immune-related AEs than did 
comparators (figure D) and similar incidence of severe 
grade 3 or higher immune-related AEs (figure E).

Post-baseline factors, sensitivity, and stratified analyses 
are shown in the appendix (pp 7–23). In the subgroup of 

patients with melanoma, patients with rheumatoid 
arthritis had an adjusted competing risk subdistribution 
HR for mortality of 2·12 (95% CI 0·88–5·07; appendix 
p 15). Patients with moderate or high rheumatoid 
arthritis disease activity at baseline had an adjusted HR 
of 3·73 (1·17–11·87) for immune-related AEs whereas 
those with remission or low disease activity had HR 
of 1·97 (1·29–3·02) (appendix p 19). For patients with 
rheumatoid arthritis, the adjusted risk of all-grade 
immune-related AEs was HR 2·78 (1·57–4·93) among 
males and 1·56 (0·97–2·52) among females 
(pinteraction=0·26; appendix p 20).

Discussion 
In this retrospective, comparative cohort study, patients 
with pre-existing rheumatoid arthritis who received 
immune checkpoint inhibitors for cancer treatment had 
similar mortality to comparators without autoimmune 
disease. Although patients with pre-existing rheumatoid 
arthritis had higher risk of any all-grade immune-related 
AE, this finding was mostly due to rheumatoid arthritis 
flares, which occurred in 48% of cases but were mostly 
mild. Patients with pre-existing rheumatoid arthritis were 
less likely to have other types of immune-related AEs than 
comparators, suggesting that the immune system might 
be primed for rheumatoid arthritis flares or that treatment 
of flares might prevent other immune-related AE types. 
Pre-existing rheumatoid arthritis cases had a similar risk 
of severe immune-related AEs as did comparators, and 
there were no deaths due to immune-related AEs among 
patients with pre-existing rheumatoid arthritis. These 
results suggest that pre-existing rheumatoid arthritis 

Patients 
with 
immune-
related AEs

Person-
months

Incidence rate per 
1000 person-
months (95% CI)

Unadjusted Cox 
hazard ratio 
(95% CI)

Multivariable* 
Cox hazard ratio 
(95% CI)

Unadjusted 
competing risk 
subdistribution 
hazard ratio (95% CI)

Multivariable* 
competing risk 
subdistribution 
hazard ratio (95% CI)

All grade immune-related AEs (coprimary analysis)

Pre-existing rheumatoid 
arthritis cases

53 583 90·9 (66·4–115·3) 1·63 (1·15–2·31) 1·72 (1·20–2·47) 1·85 (1·30–2·62) 2·02 (1·41–2·89)

Matched comparators 99 2475 40·0 (32·1–47·9) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Grade 3+ immune-related AEs

Pre-existing rheumatoid 
arthritis cases

12 1394 8·6 (3·7–13·5) 0·96 (0·49–1·88) 1·06 (0·53–2·12) 1·03 (0·52–2·03) 1·24 (0·60–2·53)

Matched comparators 30 4041 7·4 (4·8–10·1) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

All grade immune-related AEs, excluding rheumatoid arthritis flare and inflammatory arthritis events

Pre-existing rheumatoid 
arthritis cases

26 1042 25·0 (15·4–34·5) 0·56 (0·36–0·87) 0·58 (0·37–0·92) 0·58 (0·37–0·92) 0·62 (0·39–0·98)

Matched comparators 99 2484 39·9 (32·0–47·7) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Grade 3+ immune-related AEs, excluding rheumatoid arthritis flare and inflammatory arthritis events

Pre-existing rheumatoid 
arthritis cases

11 1406 7·8 (3·2–12·5) 0·87 (0·43–1·74) 0·96 (0·47–1·96) 0·93 (0·46–1·87) 1·11 (0·53–2·32)

Matched comparators 30 4041 7·4 (4·8–10·1) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Showing pre-existing rheumatoid arthritis cases (n=87) and matched comparators with non-rheumatoid arthritis (n=203). *Adjusted for smoking (pack-years), cancer 
duration, previous chemotherapy or hormonal therapy, previous radiotherapy, previous stem-cell transplantation or chimeric antigen receptor T cells, and continuous 
Charlson Comorbidity Index.

Table 4: Risk of immune-related AEs

Articles

e280 www.thelancet.com/rheumatology   Vol 5   May 2023

and those who received baseline DMARDs had an 
adjusted HR of 1·43 (0·94–2·18; table 3).

The median time from immune checkpoint inhibitor 
initiation to the first immune-related AE was 1·8 months 
(IQR 0·7–7·0) for patients with rheumatoid arthritis and 
4·7 months (2·0–15·7) for comparators. 53 any all-grade 
immune-related AEs occurred in those with rheumatoid 
arthritis during 583 person-months versus 99 in 
comparators during 2475 person-months (adjusted 
HR 1·72 [95% CI 1·20–2·47]; table 4). For any grade 3 or 
higher immune-related AE, patients with rheumatoid 
arthritis had an adjusted HR of 1·06 (0·53–2·12). 
Analyses accounting for competing risk of death showed 
similar results. After excluding rheumatoid arthritis flare 
sand inflammatory arthritis events, patients with 
rheumatoid arthritis had a lower risk than comparators 
of any all-grade immune-related AE (adjusted HR 0·58 
[0·37–0·92]).

There was no statistical difference between the study 
groups for the cumulative incidence of mortality (figure A). 
Patients with pre-existing rheumatoid arthritis had a 
higher cumulative incidence of first immune-related AEs 
(figure B), but there was no difference in cumulative 
incidence of severe grade 3 or higher immune-related AEs 
(figure C). After removing rheumatoid arthritis flares or 
inflammatory arthritis events, patients with pre-existing 
rheumatoid arthritis had lower cumulative incidence of 
other types of all grade immune-related AEs than did 
comparators (figure D) and similar incidence of severe 
grade 3 or higher immune-related AEs (figure E).

Post-baseline factors, sensitivity, and stratified analyses 
are shown in the appendix (pp 7–23). In the subgroup of 

patients with melanoma, patients with rheumatoid 
arthritis had an adjusted competing risk subdistribution 
HR for mortality of 2·12 (95% CI 0·88–5·07; appendix 
p 15). Patients with moderate or high rheumatoid 
arthritis disease activity at baseline had an adjusted HR 
of 3·73 (1·17–11·87) for immune-related AEs whereas 
those with remission or low disease activity had HR 
of 1·97 (1·29–3·02) (appendix p 19). For patients with 
rheumatoid arthritis, the adjusted risk of all-grade 
immune-related AEs was HR 2·78 (1·57–4·93) among 
males and 1·56 (0·97–2·52) among females 
(pinteraction=0·26; appendix p 20).

Discussion 
In this retrospective, comparative cohort study, patients 
with pre-existing rheumatoid arthritis who received 
immune checkpoint inhibitors for cancer treatment had 
similar mortality to comparators without autoimmune 
disease. Although patients with pre-existing rheumatoid 
arthritis had higher risk of any all-grade immune-related 
AE, this finding was mostly due to rheumatoid arthritis 
flares, which occurred in 48% of cases but were mostly 
mild. Patients with pre-existing rheumatoid arthritis were 
less likely to have other types of immune-related AEs than 
comparators, suggesting that the immune system might 
be primed for rheumatoid arthritis flares or that treatment 
of flares might prevent other immune-related AE types. 
Pre-existing rheumatoid arthritis cases had a similar risk 
of severe immune-related AEs as did comparators, and 
there were no deaths due to immune-related AEs among 
patients with pre-existing rheumatoid arthritis. These 
results suggest that pre-existing rheumatoid arthritis 

Patients 
with 
immune-
related AEs

Person-
months

Incidence rate per 
1000 person-
months (95% CI)

Unadjusted Cox 
hazard ratio 
(95% CI)

Multivariable* 
Cox hazard ratio 
(95% CI)

Unadjusted 
competing risk 
subdistribution 
hazard ratio (95% CI)

Multivariable* 
competing risk 
subdistribution 
hazard ratio (95% CI)

All grade immune-related AEs (coprimary analysis)

Pre-existing rheumatoid 
arthritis cases

53 583 90·9 (66·4–115·3) 1·63 (1·15–2·31) 1·72 (1·20–2·47) 1·85 (1·30–2·62) 2·02 (1·41–2·89)

Matched comparators 99 2475 40·0 (32·1–47·9) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Grade 3+ immune-related AEs

Pre-existing rheumatoid 
arthritis cases

12 1394 8·6 (3·7–13·5) 0·96 (0·49–1·88) 1·06 (0·53–2·12) 1·03 (0·52–2·03) 1·24 (0·60–2·53)

Matched comparators 30 4041 7·4 (4·8–10·1) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

All grade immune-related AEs, excluding rheumatoid arthritis flare and inflammatory arthritis events

Pre-existing rheumatoid 
arthritis cases

26 1042 25·0 (15·4–34·5) 0·56 (0·36–0·87) 0·58 (0·37–0·92) 0·58 (0·37–0·92) 0·62 (0·39–0·98)

Matched comparators 99 2484 39·9 (32·0–47·7) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Grade 3+ immune-related AEs, excluding rheumatoid arthritis flare and inflammatory arthritis events

Pre-existing rheumatoid 
arthritis cases

11 1406 7·8 (3·2–12·5) 0·87 (0·43–1·74) 0·96 (0·47–1·96) 0·93 (0·46–1·87) 1·11 (0·53–2·32)

Matched comparators 30 4041 7·4 (4·8–10·1) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Showing pre-existing rheumatoid arthritis cases (n=87) and matched comparators with non-rheumatoid arthritis (n=203). *Adjusted for smoking (pack-years), cancer 
duration, previous chemotherapy or hormonal therapy, previous radiotherapy, previous stem-cell transplantation or chimeric antigen receptor T cells, and continuous 
Charlson Comorbidity Index.

Table 4: Risk of immune-related AEs

RA flare / 炎症性関節炎を除いた場合

全gradeのirAEの発症：RA罹患群で少ない
重症(grade 3以上 ) irAEの発症：差がない
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data were censored at the date of the initial immune-related 
AE, death, or last follow-up, whichever occurred first. 
Competing risk analyses were done to account for 
possible differential mortality. We used the Fine and Gray 

method22 to obtain subdistribution HRs and 95% CIs for 
immune-related AE risk, with unadjusted and 
multivariable analyses as with the Cox models.

We performed secondary and subgroup analyses as 
follows: the associations of covariates and mortality were 
stratified by male, female, lung cancer, melanoma, 

Pre-existing 
rheumatoid 
arthritis cases 
(n=87)

Matched non-
rheumatoid 
arthritis 
comparators 
(n=203)

p value

All-cause mortality 60 (69%) 127 (63%) 0·30

Rheumatoid arthritis flares and immune-related AEs

All grades 53 (61%) 99 (49%) 0·058

Grade 3+ 12 (14%) 30 (15%) 0·83

Grade 4+ 4 (5%) 6 (3%) 0·20

Grade 5 0 2 (1%) 0·49

Median number of all 
grade immune-related AEs 

1 (0–1) 0 (0–1) 0·45

Median number of 
grade 3+ immune-related 
AEs

0 0 0·73

Exactly one immune-
related AE

36 (41%) 57 (28%) 0·026

Two or more immune-
related AEs

17 (20%) 42 (21%) 0·82

Excluding rheumatoid arthritis flares and inflammatory arthritis events

All grades 26 (30%) 99 (49%) 0·0029

Grade 3+ 11 (13%) 30 (15%) 0·63

Median number of all grade 
immune-related AEs* 

0 (0–1) 0 (0–1) 0·0018

Median number of grade 3+ 
immune-related AEs

0 0 0·46

Exactly one immune-
related AE

17 (20%) 57 (28%) 0·13

Two or more immune-
related AEs

9 (10%) 42 (21%) 0·034

Specific immune-related AE types

Rheumatoid arthritis flare (for cases) or inflammatory arthritis (for 
comparators)

All grades 42 (48%) 14 (7%) <0·0001

Grade 3+ 2 (2%) 0 0·089

Rash or dermatitis

All grades 5 (6%) 28 (14%) 0·048

Grade 3+ 1 (1%) 1 (<1%) 0·42

Colitis or enteritis

All grades 6 (7%) 28 (14%) 0·094

Grade 3+ 1 (1%) 10 (5%) 0·090

Endocrinopathy (hypothyroidism or hyperthyroidism, adrenal, pituitary, 
or type 1 diabetes)

All grades 2 (2%) 22 (11%) 0·0078

Grade 3+ 0 3 (1%) 0·34

Hepatitis

All grades 3 (3%) 19 (9%) 0·043

Grade 3+ 1 (1%) 6 (3%) 0·25

Pneumonitis

All grades 9 (10%) 19 (9%) 0·79

Grade 3+ 4 (5%) 6 (3%) 0·20

(Table 2 continues in next column)

Pre-existing 
rheumatoid 
arthritis cases 
(n=87)

Matched non-
rheumatoid 
arthritis 
comparators 
(n=203)

p value

(Continued from previous column)

Haematological (cytopenia, autoimmune haemolytic anaemia, immune 
thrombocytopenic purpura, haemolytic uremic syndrome, or aplastic 
anaemia)

All grades 2 (2%) 4 (2%) 0·33

Grade 3+ 1 (1%) 1 (<1%) 0·42

Other rheumatological (polymyalgia rheumatica-like syndrome, lupus, 
vasculitis, or sicca syndrome)

All grades 1 (1%) 6 (3%) 0·24

Grade 3+ 0 1 (<1%) 0·70

Myocarditis or pericarditis

All grades 1 (1%) 4 (2%) 0·36

Grade 3+ 1 (1%) 4 (2%) 0·36

Myositis

All grades 0 2 (1%) 0·49

Grade 3+ 0 1 (<1%) 0·70

Other neurological (autonomic, neuropathy, meningitis, cerebritis, 
transverse myelitis, or Gullain-Barré syndrome)

All grades 2 (2%) 5 (2%) 0·32

Grade 3+ 1 (1%) 2 (1%) 0·44

Myasthenia gravis

All grades 0 1 (<1%) 0·70

Grade 3+ 0 1 (<1%) 0·70

Nephritis

All grades 1 (1%) 3 (1%) 0·41

Grade 3+ 1 (1%) 1 (<1%) 0·42

Ocular (uveitis, iritis, episcleritis, or blepharitis)

All grades 1 (1%) 1 (<1%) 0·42

Grade 3+ 0 0 ..

Pancreatitis

All grades 1 (1%) 2 (1%) 0·44

Grade 3+ 1 (1%) 0 0·30

Vitiligo

All grades 2 (2%) 3 (1%) 0·31

Grade 3+ 0 0 ..

Other

All grades 0 1 (<1%)† 0·70

Grade 3+ 0 0 ..

Data are n (%) or median (IQR). AE=adverse event. *A histogram of immune-
related AEs in each group after excluding rheumatoid arthritis flares for cases and 
inflammatory arthritis events for comparators is shown in the appendix (p 12). 
†This event was ageusia, classified as other because ageusia was not on the 
prespecified AE list.

Table 2: Mortality, immune-related AEs, and AE type

RA flare/IAを除いた
irAEの発症数

RA flare/IAの発症数
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should not be considered a contraindication for appropriate 
immune checkpoint inhibitor treatment for cancer.

Most previous studies of patients with pre-existing 
autoimmune diseases who received immune checkpoint 
inhibitors investigated heterogeneous diseases, and many 
had no comparator group and an insufficient ability to 
account for confounders. Two systematic reviews14,23 
identified high flare rates of pre-existing autoimmune 
disease after immune checkpoint inhibitor initiation. We 
also found that nearly half of patients with pre-existing 
rheumatoid arthritis had flares, although mostly mild, 
usually occurring soon after immune checkpoint inhibitor 
initiation. Another single-centre study15 investigated 
16 patients with pre-existing rheumatic diseases (of whom 
five had rheumatoid arthritis), and a nationwide French 
study9 identified 112 patients with pre-existing rheumatic 
disease (20 with rheumatoid arthritis) but did not have a 
comparator group. Only one previous study16 focused on 

patients with pre-existing rheumatoid arthritis who were 
initiating immune checkpoint inhibitors, but it was small 
(n=22) and had no comparator group. This study16 showed 
that 12 (55%) of 22 patients had rheumatoid arthritis flares, 
seven (32%) had other immune-related AEs, and two (9%) 
had a severe immune-related AE, which is similar to our 
findings. Among comparators, we found that immune 
checkpoint inhibitor-induced inflammatory arthritis 
occurred in 7% of participants, which is similar to previous 
research.8

There have been some studies investigating pre-existing 
autoimmune diseases and immune checkpoint inhibitor 
outcomes that included comparator groups. A Dutch 
study24 used registry data from 4367 patients with 
melanoma and identified 415 with pre-existing 
autoimmune diseases (of whom 227 had rheumatic 
disease), with no differences in mortality or rates of 
immune-related AEs among those with autoimmune 
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p=0·34
Hazard ratio 1·72 (1·20–2·47);
p=0·0032

Hazard ratio 0·58 (0·37–0·92);
p=0·024

Hazard ratio 0·96 (0·47–1·96);
p=0·83

Hazard ratio 1·06 (0·53–2·12);
p=0·86

Pre-existing rheumatoid 
arthritis cases
Matched comparators

Figure: Cumulative incidence curves after immune checkpoint inhibitor initiation
Cumulative incidence of all-cause mortality (A), all grade immune-related AEs (B), and grade 3 or higher immune-related AEs (C). Cumulative incidence of all grade 
immune-related AEs (D) and grade 3 or higher immune-related AEs (E), excluding rheumatoid arthritis flares for cases and inflammatory arthritis events for matched 
comparators. AE=adverse event.
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should not be considered a contraindication for appropriate 
immune checkpoint inhibitor treatment for cancer.

Most previous studies of patients with pre-existing 
autoimmune diseases who received immune checkpoint 
inhibitors investigated heterogeneous diseases, and many 
had no comparator group and an insufficient ability to 
account for confounders. Two systematic reviews14,23 
identified high flare rates of pre-existing autoimmune 
disease after immune checkpoint inhibitor initiation. We 
also found that nearly half of patients with pre-existing 
rheumatoid arthritis had flares, although mostly mild, 
usually occurring soon after immune checkpoint inhibitor 
initiation. Another single-centre study15 investigated 
16 patients with pre-existing rheumatic diseases (of whom 
five had rheumatoid arthritis), and a nationwide French 
study9 identified 112 patients with pre-existing rheumatic 
disease (20 with rheumatoid arthritis) but did not have a 
comparator group. Only one previous study16 focused on 

patients with pre-existing rheumatoid arthritis who were 
initiating immune checkpoint inhibitors, but it was small 
(n=22) and had no comparator group. This study16 showed 
that 12 (55%) of 22 patients had rheumatoid arthritis flares, 
seven (32%) had other immune-related AEs, and two (9%) 
had a severe immune-related AE, which is similar to our 
findings. Among comparators, we found that immune 
checkpoint inhibitor-induced inflammatory arthritis 
occurred in 7% of participants, which is similar to previous 
research.8

There have been some studies investigating pre-existing 
autoimmune diseases and immune checkpoint inhibitor 
outcomes that included comparator groups. A Dutch 
study24 used registry data from 4367 patients with 
melanoma and identified 415 with pre-existing 
autoimmune diseases (of whom 227 had rheumatic 
disease), with no differences in mortality or rates of 
immune-related AEs among those with autoimmune 
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sHazard ratio 1·16 (0·86–1·57); 

p=0·34
Hazard ratio 1·72 (1·20–2·47);
p=0·0032

Hazard ratio 0·58 (0·37–0·92);
p=0·024

Hazard ratio 0·96 (0·47–1·96);
p=0·83

Hazard ratio 1·06 (0·53–2·12);
p=0·86

Pre-existing rheumatoid 
arthritis cases
Matched comparators

Figure: Cumulative incidence curves after immune checkpoint inhibitor initiation
Cumulative incidence of all-cause mortality (A), all grade immune-related AEs (B), and grade 3 or higher immune-related AEs (C). Cumulative incidence of all grade 
immune-related AEs (D) and grade 3 or higher immune-related AEs (E), excluding rheumatoid arthritis flares for cases and inflammatory arthritis events for matched 
comparators. AE=adverse event.
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should not be considered a contraindication for appropriate 
immune checkpoint inhibitor treatment for cancer.

Most previous studies of patients with pre-existing 
autoimmune diseases who received immune checkpoint 
inhibitors investigated heterogeneous diseases, and many 
had no comparator group and an insufficient ability to 
account for confounders. Two systematic reviews14,23 
identified high flare rates of pre-existing autoimmune 
disease after immune checkpoint inhibitor initiation. We 
also found that nearly half of patients with pre-existing 
rheumatoid arthritis had flares, although mostly mild, 
usually occurring soon after immune checkpoint inhibitor 
initiation. Another single-centre study15 investigated 
16 patients with pre-existing rheumatic diseases (of whom 
five had rheumatoid arthritis), and a nationwide French 
study9 identified 112 patients with pre-existing rheumatic 
disease (20 with rheumatoid arthritis) but did not have a 
comparator group. Only one previous study16 focused on 

patients with pre-existing rheumatoid arthritis who were 
initiating immune checkpoint inhibitors, but it was small 
(n=22) and had no comparator group. This study16 showed 
that 12 (55%) of 22 patients had rheumatoid arthritis flares, 
seven (32%) had other immune-related AEs, and two (9%) 
had a severe immune-related AE, which is similar to our 
findings. Among comparators, we found that immune 
checkpoint inhibitor-induced inflammatory arthritis 
occurred in 7% of participants, which is similar to previous 
research.8

There have been some studies investigating pre-existing 
autoimmune diseases and immune checkpoint inhibitor 
outcomes that included comparator groups. A Dutch 
study24 used registry data from 4367 patients with 
melanoma and identified 415 with pre-existing 
autoimmune diseases (of whom 227 had rheumatic 
disease), with no differences in mortality or rates of 
immune-related AEs among those with autoimmune 
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Figure: Cumulative incidence curves after immune checkpoint inhibitor initiation
Cumulative incidence of all-cause mortality (A), all grade immune-related AEs (B), and grade 3 or higher immune-related AEs (C). Cumulative incidence of all grade 
immune-related AEs (D) and grade 3 or higher immune-related AEs (E), excluding rheumatoid arthritis flares for cases and inflammatory arthritis events for matched 
comparators. AE=adverse event.
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結果のまとめ

•全gradeのirAEの発症はRA罹患群で多いが、RA flare/
炎症性関節炎を除くとRA罹患群の⽅が発症は少ない。
•重症irAEの発症は両群で差がない。

RA罹患患者にICIを使⽤した場合、軽度のRA flareや炎症
性関節炎は増えるかもしれないが、その他のirAE発症は
むしろ少ない可能性がある。



ディスカッション

• RA flareは多いが他のirAEが少ないのは、免疫系がRA
に対してプライミングされている、あるいはRA flareに
対する治療が他のirAEの予防になっているのかもしれ
ない。

• RA罹患群は⾮RA罹患群と⽐較して重症irAE発症に差は
なく、irAEによる死亡はいなかった。従って、RA罹患
患者に対するICIは禁忌と考えるべきではないと⾔える。



限界
• 腫瘍内科医師がICI使⽤を選択したRA患者のみを対象としてい

る。RAの活動性が⾼かったり、予後不良のリスクを認識されて
いた患者でのデータはない。

• 免疫抑制療法を受けていたRA患者が少数で、ベースラインの疾
患活動性は低かったが、これは先⾏する化学療法によって
DMARDsが中⽌されたりRAも治療されていた可能性がある。

• 今回の結果は、すべてのRA患者、特に疾患活動性が⾼い患者や
腫瘍内科医師がICIを投与しないことを選択したような患者には
当てはまらないかもしれない。



限界

• 多くのRA flareの診断は腫瘍内科医師によってなされていたため、
いささか不正確かもしれない。

• 重要な交絡因⼦やRAの特徴に関するデータが⽋損していた可能性
がある。

• 単⼀施設研究であり、他の地域には⼀般化できないかもしれない。


