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ABSTRACT
Background  Targeted therapies have been associated 
with potential risk of malignancy, which is a common 
concern in daily rheumatology practice in patients with 
inflammatory arthritis (IA) and a history of cancer.
Objectives  To perform a systematic literature review 
to inform a Task Force formulating EULAR Points to 
Consider on the initiation of targeted therapies in 
patients with IA and a history of cancer.
Methods  Specific research questions were defined 
within the Task Force before formulating the exact 
research queries with a librarian. We included studies 
reporting a relative risk measure of patients with a 
history of cancer initiating a targeted therapy or a 
conventional synthetic disease-modifying antirheumatic 
drug (csDMARD), regardless of the time since diagnosis 
of cancer. All relevant studies included in PubMed or 
Embase up to 15 July 2022 were included. Two reviewers 
independently performed standardised article selection, 
data extraction, synthesis and risk of bias assessment.
Results  14 published articles and one ACR abstract 
fulfilled the inclusion criteria. All studies were high-
quality observational studies, representing a median 
follow-up from treatment initiation of 4.52 years among 
4428 patients and 15 062 patient-years of follow-up for 
new or recurrent cancer.
All patients had a history of cancer, most frequently 
solid cancer, most frequently receiving treatment for 
rheumatoid arthritis and most frequently treated with 
tumour necrosis factor-alpha inhibitors. Across these 
studies, the overall HR of cancer recurrence was 0.92 
(95% CI 0.74 to 1.15) for patients receiving a targeted 
therapy versus a csDMARD.
Conclusion  Overall, the targeted therapies and clinical 
contexts covered by the included studies were not 
associated with an increased risk of cancer recurrence as 
compared with csDMARDs.

INTRODUCTION
Targeted therapies, including biologic and 
targeted synthetic disease-modifying antirheu-
matic drugs (b/tsDMARDs), have considerably 
improved the long-term outcomes of patients 
with inflammatory arthritis (IA), improving 
quality of life and with remission as an attain-
able goal.1–3 Potential associations between 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Potential associations between targeted 
therapies in patients with inflammatory arthritis 
(IA) and malignancy are a frequent concern in 
daily rheumatology practice.

	⇒ No specific framework has been proposed to 
weigh the benefit/risk balance of initiating or 
reinitiating a targeted therapy in patients with 
IA and a history of cancer.

WHAT THIS STUDY ADDS
	⇒ This systematic literature review (SLR) and 
meta-analysis did not demonstrate any 
increased risk of cancer recurrence in patients 
with IA who were treated with targeted 
therapy compared with those who were treated 
differently after a history of cancer.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The results of this SLR can help clinicians 
improve therapeutic decision-making in the 
context of a patient with a history of cancer-
initiating a targeted therapy for IA. The results 
have informed an international Task Force 
formulating EULAR Points to Consider. AU
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targeted therapies in patients with IA and malignancy are 
a frequent concern in daily rheumatology practice. Cancer 
risks may be increased in patients with rheumatoid arthritis 
(RA) and other chronic inflammatory diseases as compared 
with the general population.4 5 Because immunity plays an 
important role in tumour immunosurveillance, the use of b/
tsDMARDs is a concern, also in the context of treating RA 
in individuals with a history of cancer.6 Improvements in 
cancer therapy have led to major gains in survival.

For all the above reasons, including an ageing popula-
tion, the number of patients with a history of cancer and a 
need for treatment with b/tsDMARDs is increasing. At the 
same time, the evidence to guide b/tsDMARD treatment in 
this context is limited. Patients with a history of cancer are 
routinely excluded from randomised controlled trials eval-
uating targeted therapies, and there are limited data on the 
risk of a new cancer or cancer recurrence in this setting. A 
recent study suggested that the reluctance to use a targeted 
therapy in patients with RA and a history of cancer might 
result in undertreatment of some patients and increased use 
of rituximab due to channelling bias.7

To inform the Task Force responsible for the EULAR Points to 
Consider (PTC) on the initiation of targeted therapies in patients 
with IA and a history of cancer, we performed a systematic liter-
ature review (SLR) and meta-analysis to investigate the risk of 
cancer in patients with IA treated with targeted therapies and a 
history of cancer.

METHODS
Literature search
At the first meeting, the Task Force for the EULAR PTC on the 
initiation of targeted therapies in patients with IA and a history 
of cancer defined the research points under supervision of one 
methodologist (AF) and a co-methodologist (KL). It also outlined 
the scope of the literature search according to the pre-specific 
Population, Intervention, Comparator and Outcomes (PICOs) 
format questions and defined the criteria for an eligible study. 
In a first meeting, the EULAR Task Force agreed to focus the 
SLR on clinical data in patients receiving any targeted therapy 
for an inflammatory or autoimmune rheumatic or skin or bowel 
disease, with a history of cancer regardless of the time since diag-
nosis of cancer.

The Task Force decided to include dermatological and gastro-
intestinal immune-mediated diseases, as these conditions are 
treated with the same therapies. The search was performed in 
PubMed via MEDLINE and Embase without language restric-
tions from 1 January 2010 to 15 July 2022 and included 
recent abstracts from large international congresses. Details on 
complete search strategies are in figure 1. The detailed search 
strategy is presented in online supplemental table 1.

Inclusion criteria for studies included the reporting of an 
outcome measure of the risk of cancer in patients with a history 
of cancer who initiated a targeted therapy for an inflammatory 
rheumatic, bowel or skin disease, regardless of the time since 
diagnosis of cancers. For the main analysis, studies were eligible 
if they included a comparator group and reported a relative risk 

Figure 1  Flow chart of the study.
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measure (eg, HR) of new cancer or cancer recurrence between 
groups. Studies reporting incidence data without HRs were not 
included in the meta-analysis. In the case of several publica-
tions from the same registry, only the most recent article was 
selected, unless the main outcome was specified to be different 
(eg, new breast cancer/breast cancer recurrence in patients 
with a history of breast cancer, new non-melanoma skin cancer 
(NMSC)/NMSC recurrence in patients with a history of NMSC). 
Stratified analyses considered the histological type of the initial 
cancer, the time from the initial cancer diagnosis to the initiation 
of targeted therapy, and the duration of targeted therapy. Several 
sensitivity analyses were performed to study specific treatments, 
to analyse only the most recent study from registries that had 
published multiple reports, and to analyse only patients with RA.

Selection of studies, data extraction and assessment of risk 
of bias
Two independent reviewers (ES and JM-C) screened titles and 
abstracts to assess eligibility. Subsequently, all potentially eligible 
articles were read in full text to decide whether they fulfilled 
the inclusion criteria. The reviewers used a standardised data 
extraction form with the Rayyan online tool8 to extract data 
from eligible studies regarding study and population character-
istics, inclusion/exclusion criteria, drug exposure time, inter-
ventions and outcome definition. Any disagreement between 
reviewers was resolved by discussion. Tables including the 
summary of findings of the studies included were generated. 
The risk of bias (RoB) of each included study was assessed with 
the ROBINS-I tool.9 The quality of the studies was graded 
according to the Newcastle-Ottawa Scale for quality assessment. 
Discrepancies between reviewers regarding study selection, data 
extraction and RoB assessment were resolved by discussion with 
the methodologists.

Statistical analysis
The included studies were used for a meta-analysis to assess 
the association between targeted therapy (b/tsDMARD) and 
new cancer or cancer recurrence after prior cancer, the primary 
outcome of all included studies. Heterogeneity between studies 
was assessed with the I2 calculation. Heterogeneity as well as 
differences in the treatment used for every study (tumour 
necrosis factor (TNF) inhibitor, rituximab, vedolizumab or 
other) led to the choice of a random-effects model to produce a 
combined relative risk and its corresponding 95% CI. Given the 
limited number of studies available for analysis, the Hartung-
Knapp-Sidik-Jonkman approximation was employed as a means 
of mitigating potential bias. Publication bias was assessed with 
a funnel plot. When needed, the statistical results of the studies 
were pooled and weighted according to their sample size. All 
analyses were performed with R V.4.1.2. P<0.05 was considered 
statistically significant.

RESULTS
Primary analysis
Fifteen articles were included in the primary analysis, repre-
senting (disregarding any overlap between studies) 4428 patients 
and 15 062 patient-years in the group receiving targeted therapy, 
and 13 698 patients and 41 160 patient-years in the control 
group (typically receiving a csDMARD; table 1). The flow chart 
of articles in the SLR is available in figure 1. Nine studies used 
data from European registries, four studies used data from US 
healthcare databases, one study was a retrospective single-centre 
study and one study was a retrospective multicentric study. 

According to the Newcastle-Ottawa Scale, the overall quality of 
the studies was considered good, with a calculated score of >6 
for all studies (online supplemental table 1).

The median age at cancer diagnosis was 52.5 years (min–max 
range 49–57). In the 13 studies reporting the follow-up dura-
tion, the median follow-up was 4.52 years (min–max range 9.8 
months–8.8 years). The reported median time from the index 
cancer to the initiation of b/tsDMARD treatment was 4 years. 
Six out of fifteen studies adjusted the reported HR for general 
risk factors such as smoking, age and sex, and four studies addi-
tionally adjusted for specific cancer risk factors such as cancer 
type and index cancer stage.

For all included studies, the primary objective was to analyse 
cancer recurrence or new incident cancer in patients with a 
history of cancer-initiating a targeted therapy. In most studies 
(>90%), previous cancers were solid tumours. Two studies 
focused on breast cancer,10 11 one study on melanoma,12 two 
studies on NMSC13 14 and one study on squamous cell carci-
nomas of the head and neck.15

12 studies included patients with RA exclusively and 2 studies 
included patients with inflammatory bowel disease (IBD). One 
study included RA, IBD and psoriasis. The details of the targeted 
therapies included are in table 2.

Most of the b/tsDMARDs studied evaluated TNF inhibitors 
(4162 patients and 13 519 patient-years), but data on other 
bDMARDs were also studied: vedolizumab (130 patients and 
1087 patient-years), ustekinumab (66 patients and 228 patient-
years) and rituximab (100 patients and 261 patient-years). No 
studies included tsDMARDs.

In total, 460 new cancers or cancer recurrences (46.2/1000 
patient-years) were reported in the bDMARD-treated group: 
428 in the TNF-inhibitor group (47.6/1000 patient-years), 9 in 
the rituximab group (35.7/1000 patient-years), 19 in the vedoli-
zumab group (17.1/1000 patient-years) and 3 in the ustekinumab 
group. A total of 1394 new cancers or cancer recurrences were 
reported in the control csDMARD group (42.3/1000 patient-
years, 423/100 patient-years). The pooled HR for new incidents 
or recurrent cancer between the bDMARD and control group 
was 0.90 (95% CI 0.74 to 1.10) (figure 2).

In analyses by drug exposure, the pooled adjusted HR was 
0.94 (95% CI 0.76 to 1.18)) for the TNF inhibitor group, 0.81 
(0.35 to 1.89) for the rituximab group (figure 3) and 0.49 (0.14 
to 1.65) for the vedolizumab group (online supplemental figure 
1).

Stratified analyses
Stratified analyses considered the histological type of initial 
cancer, the time from the initial cancer diagnosis to the initiation 
of targeted therapy and the duration of targeted therapy.

Six studies specifically studied patients with a history of 
solid cancer (excluding NMSCs and melanomas). All compared 
the occurrence of new incident cancer or cancer recurrence 
in patients with a history of solid cancer who received a TNF 
inhibitor or csDMARD. Two studies specifically studied breast 
cancer,10 11 one study focused on squamous cell carcinomas of 
the head and neck15 and three studies evaluated different types 
of solid cancers.16–18 The pooled adjusted random effects meta-
analysis HR for new cancer/cancer recurrence was 0.89 (95% 
CI 0.66 to 1.21) for patients with a history of solid cancer who 
received a TNF inhibitor versus a csDMARD (online supple-
mental figure 1).

Three studies specifically analysed patients with a history 
of NMSC13 14 16 who received a TNF inhibitor. The pooled 
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adjusted random effects meta-analysis HR was 1.23 (95% CI 
0.90 to 1.70) as compared with csDMARD users (online supple-
mental figure 3).

Five studies,17 19–22 reported a median time from the initial 
cancer diagnosis to the initiation of bDMARDs of less than 
5 years. One study focused on patients with an IBD, and the 
other four studies focused on patients with RA. One study21 
reported data with vedolizumab and TNF inhibitors, the other 
studies reported on TNF inhibitors only. When analysing the 
risk of cancer resurgence on bDMARDs initiated within 5 years 
of cancer diagnosis, the pooled adjusted random effects meta-
analysis HR was 0.88 (95% CI 0.64 to 1.21) as compared with 
csDMARD users (figure 4). Three studies11 17 23 reported a time 
from the initial cancer diagnosis to the initiation of biological 
therapy of more than 5 years. One study23 reported rituximab 
and TNF-inhibitor data; the other two studies reported TNF-
inhibitor data only. When analysing the risk of cancer recurrence 
on bDMARDs initiated after more than 5 years of cancer diag-
nosis, the pooled adjusted random effects meta-analysis HR was 
0.82 (95% CI 0.47 to 1.44) as compared with csDMARD users 
(online supplemental figure 4).

Four studies12 15 17 23 reported a mean duration of bDMARD 
exposure exceeding 5 years. All these studies focusses on treat-
ment with TNF inhibitors. The pooled adjusted random effects 
meta-analysis HR was 0.87 (95% CI 0.63 to 1.19) as compared 
with csDMARD users (online supplemental figure 5). For the 11 
studies with a duration of TNF-inhibitor exposure of less than 5 
years, the pooled adjusted random effects meta-analysis HR was 
0.93 (95% CI 0.71 to 1.20) as compared with csDMARD users 
(online supplemental figure 6).

Sensitivity analyses and RoB assessment
Furthermore, several sensitivity analyses were conducted.

A sensitivity analysis was conducted on the data set comprising 
only patients with IA (12 studies), all of them having RA. 
The overall risk of new incidents or recurrent cancer in RA 
patients with a history of cancer treated with bDMARDs versus 
csDMARDs was 1.03 (95% CI 0.79 to 1.34) (figure 5).

In another sensitivity analysis, we retained only the most 
recent study from each registry to limit the risk of taking into 
account the same patients several times when the same registry 
had published multiple reports. The following studies were 
removed in this sensitivity analysis: Strangfeld et al22 and 
Raaschou et al.11 12 The overall risk of new incident or recurrent 
cancer in the sensitivity analysis was 0.87 (95% CI 0.70 to 1.09) 
(online supplemental figure 7).

In the last sensitivity analysis, we combined only RA patients 
with the latest registry data available. The pooled adjusted HR 
of new incidents or recurrent cancer in this sensitivity analysis 
was 0.99 (95% CI 0.72 to 1.37) (online supplemental figure 8).

The RoB, evaluated with the ROBINS-I tool, was considered 
low. However, heterogeneity could have been impacted by a lot 
more factors (besides the ones included in the I² calculation): the 
studies were intrinsically heterogeneous because they addressed A
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Table 2  Details of the targeted therapies included in the study

Targeted therapy Patients Patient-years

TNF inhibitors 4162 13 519

Vedolizumab 130 1087

Ustekinumab 66 228

Rituximab 100 261

TNF, tumour necrosis factor.
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Figure 2  Overall risk of new cancer or cancer recurrence for patients receiving biologic disease-modifying anti-rheumatic drugs (bDMARDs) versus 
conventional synthetic disease-modifying antirheumatic drugs (csDMARDs) with the respective funnel plot of the studies. All bDMARDs versus 
csDMARDs in patients with a history of cance r.
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different treatments and different diseases, and some of them 
included a limited sample size, which affects the I2 calculation.

DISCUSSION
In this SLR and meta-analysis including a total of 15 studies 
covering 4428 patients and 15 062 patient-years in the groups 
receiving targeted therapies and 13 698 patients and 41 160 
patient-years in the control groups, we found no indication of 
increased risk of new cancer or cancer recurrence in patients 
receiving targeted therapy.

The SLR aimed to analyse cancer recurrence not only in IA 
but also in inflammatory skin and bowel diseases, yet it mainly 
identified data for patients with IA. Among patients with IA, 
all patients had RA. The systematic review aimed to collect 
data on all targeted therapies, but most studies enrolled only 
patients with a history of cancer receiving TNF inhibitors. No 
study analysed patients for whom the cancer was not in remis-
sion or presumed to be in remission at the time of the initiation 
of targeted therapy. This study aimed to assess the incidence of 
cancer between targeted therapies and csDMARDs. However, 
some csDMARDs might increase the risk of cancer in patients 

as compared with healthy individuals, such as methotrexate for 
NMSCs.24 Independent of treatments, some rheumatic diseases 
are associated with increased risk of some cancers,25 26 notably 
via disease activity, autoimmunity, inflammation and comor-
bidities such as smoking. Therefore, these results should not 
be extrapolated to all clinical situations and need to be adapted 
individually to each patient.

The limitations of this study are inherent in the use of observa-
tional data, with their higher RoB than randomised clinical trials. 
The selected studies were all good quality, with a Newcastle-
Ottawa Scale score >6. No study on rheumatic diseases was 
published after 2019, which may be related to the impact of the 
pandemic on research priorities. All included studies were obser-
vational studies, with their risk of confounding by indication (eg, 
more patients with a history of cancer-initiated rituximab vs other 
bDMARDs), confounding by other factors, under-reporting or 
misclassification. Although such biases are certainly possible, 
the results of our meta-analysis are homogenous and do not 
suggest large variations in different settings. Of note, most of the 
studies adjusted the reported HR on cancer-related prognostic 
factors such as stage, metastatic status, alcohol consumption and 

Figure 3  Overall risk of new cancer or cancer recurrence in patients receiving biologic synthetic disease-modifying antirheumatic drugs (bDMARDs) 
versus conventional synthetic disease-modifying antirheumatic drugs (csDMARDs), stratified by type of bDMARD used (TNF inhibitors or rituximab).

Figure 4  Risk of new cancer or cancer recurrence for patients receiving biologic synthetic disease-modifying antirheumatic drugs (bDMARDs) versus 
conventional synthetic disease-modifying antirheumatic drugs (csDMARDs) less than 5 years after initial cancer diagnosis. Use of bDMARD within 5 
years of cancer diagnosis.
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smoking persistence. A few studies focused on a specific cancer, 
notably lymphomas. Some important data were missing. 12 of 
17 studies reported the time from cancer diagnosis to the initi-
ation of a bDMARD. Only 4 of 17 studies reported follow-ups 
on targeted therapy for longer than 5 years. Furthermore, the 
duration of the follow-up was limited, considering the risk of 
cancer recurrence in the long term, ranging from 9.8 months to 
8.8 years. Considering the clinical context covered by the SLR 

and the current limitations of the literature, we emphasise that 
the absence of evidence of increased risk of new cancer with 
targeted therapies versus csDMARDs is not evidence of absence 
of increased risk.

Notwithstanding these limitations, data on TNF inhibitors in 
patients with a history of cancer are consistent and reassuring. 
Data in the literature allowed for comparing the risk of new 
cancer with a TNF inhibitor versus csDMARDs based on the 

Figure 5  Sensitivity analysis restricted to patients with rheumatoid arthritis. bDMARDs, biologic synthetic disease-modifying antirheumatic drugs; 
csDMARDs, conventional synthetic disease-modifying antirheumatic drugs.
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time from the cancer diagnosis to the initiation of treatment 
(<5 or ≥5 years). Of note, we found no significant difference 
between therapies in new cancer occurrence, even in patients 
treated less than 5 years since the diagnosis of cancer. This 
result is particularly important because some previous guidelines 
recommended avoiding the use of targeted therapies in patients 
with a recent cancer27 28 which, as a consequence, may make any 
selection away from b/tsDMARDs stronger the shorter the time 
interval between the cancer and the start of a b/tsDMARD. When 
evaluating the benefit/risk of initiating or re-initiating a targeted 
therapy in patients with a history of cancer, prioritising cancer-
related risk factors for recurrence might hold greater significance 
than focusing solely on the time elapsed since the initial cancer 
diagnosis. In addition, from the collected data, longer exposure 
to a TNF inhibitor >5 years was not associated with increased 
risk of a new cancer as compared with csDMARD treatment.

Unexpectedly, despite the wide use of this bDMARD in current 
practice,7 in patients with a history of cancer, limited data 
were available for rituximab in patients with IA and a history 
of cancer. This absence of epidemiological data, along with 
recent translational results showing the role of B lymphocytes 
in tumour surveillance, should serve as an incentive to generate 
more data on rituximab in this setting.29 The limited or lack of 
data on interleukin 12/23 (IL-12/23), IL-23 and IL-17 inhibitors 
in patients with a history of cancer should also be added to the 
collective research agenda. Data on abatacept and Janus kinase/
signal regulator and activator of transcription (JAK/STAT) 
inhibitors in patients with a history of cancer will be of specific 
interest, given the results of some studies, out of scope for this 
SLR because these studies reported data on patients without 
a history of cancer. In the context of RA without a history of 
cancer, some observational studies reported an increased risk 
of cancer with abatacept versus other targeted therapies.30–32 
Of note, the mechanism of action of abatacept is the opposite 
of that of ipilimumab used in cancer immunotherapy, which 
warrants some heightened monitoring. JAK/STAT inhibitors 
have also raised concerns regarding the risk of cancer after the 
Oral-Surveillance study, which excluded patients with a history 
of cancer.33

In summary, this SLR informing the EULAR PTC on the initi-
ation of targeted therapies in patients with IA and a history of 
cancer shows that overall, the targeted therapies and clinical 
context covered by the included studies were not associated 
with increased risk of cancer recurrence as compared with 
csDMARDs. We further found no significant risk by type of 
cancer, time from cancer to the initiation of a bDMARD and 
treatment duration.

Results of the present meta-analysis based on studies evalu-
ating the risk of recurrent or new cancer after targeted therapy 
initiation with a very limited follow-up should be interpreted 
with caution. Additional data are needed regarding inflamma-
tory rheumatic diseases other than RA, treatments other than 
TNF inhibitors as well as longer durations of follow-up and 
exposure to targeted therapies. Improving the data collection, 
notably on non-TNF targeted therapies, and improving the 
reporting, differentiating relapses of a previous cancer from new 
incident cancers, and extending the follow-up of patients are 
needed in future studies, for patients and clinicians.

Author affiliations
1Rheumatology, Les Hopitaux Universitaires de Strasbourg Hopital de Hautepierre, 
Strasbourg, France
2Hospital General Universitario Gregorio Marañón, Madrid, Spain
3Département de Biostatistique, Les Hopitaux Universitaires de Strasbourg Hopital de 
Hautepierre, Strasbourg, France

4Department of Rheumatology, Medical University of Vienna, Vienna, Austria
5Karolinska Institutet, Stockholm, Sweden
6Division of Rheumatology, Department of Medicine V, Hematology, Oncology and 
Rheumatology, University Hospital Heidelberg, Heidelberg, Baden-Württemberg, 
Germany
7null, Oslo, Norway
8APHP hopital Bicêtre, Le Kremlin Bicêtre, France
9Division of Rheumatology, Department of Internal Medicine, Hacettepe University, 
Ankara, Turkey
10Hacettepe University Vasculitis Research Centre, Hacettepe University, Ankara, 
Turkey
11Centre for Musculoskeletal Research, The University of Manchester, Manchester, UK
12Rheumatology and Clinical Immunology, Charité University Hospital, Berlin, 
Germany
13Comprehensive Research Center, CHRC, EpicDoC Unit, CEDOC – NOVA Medical 
School – NOVA University of Lisbon, Lisboa, Portugal
14Department of Medicine Solna, Karolinska Institutet, Stockholm, Sweden
15Department of Medicine, University of Alabama at Birmingham, Birmingham, 
Alabama, USA
16Département d’Innovation Thérapeutique et d’Essais Précoces, Gustave Roussy, 
Villejuif, France
17Translationnal Immunotherapy Team, INSERM U1015, Villejuif, France
18Liga Portuguesa Contra as Doenças Reumáticas, Lisbon, Portugal
19Center for Rheumatology and Spine Diseases, Rigshospitalet Glostrup, Glostrup, 
Denmark
20School of Medicine, University of Bari, Bari, Italy
21Rheumatology, Centre Hospitalier Universitaire de Bordeaux Groupe hospitalier 
Pellegrin, Bordeaux, France
22Department of Biomedicine, Aarhus University, Aarhus C, Denmark
23Department of Rheumatology, Aarhus Universitetshospital, Aarhus, Denmark
24Center for Treatment of Rheumatic and Musculoskeletal Diseases (REMEDY), 
Diakonhjemmet Hospital, Oslo, Norway
25Epidemiology, Deutsches Rheuma-Forschungszentrum Berlin, Berlin, Germany
26Division of Rheumatology and Clinical Immunology, Internal Medicine IV, Ludwig-
Maximilians-Universitat Munchen, Munchen, Germany
27Complejo Hospitalario Universitario de Ferrol, Ferrol, A Coruña, Spain
28Department of Rheumatology, University of Debrecen, Debrecen, Hungary
29Department of Medicial Specialities, University Hospitals of Geneva, Geneva, 
Switzerland
30Division of Rheumatology, University of Geneva, Geneva - 14, Switzerland
31Department of Rheumatology, Hôpital de Hautepierre-Hôpitaux Universitaires de 
Strasbourg, Strasbourg, France

X Juan Molina-Collada @jmolinacollada, Ertugrul Cagri Bolek @ertugrul_cagri, 
Marie Kostine @MarieKostine, Tue Wenzel Kragstrup @KragstrupTW and Kim Lauper 
@k_lauper

Acknowledgements  The Task Force gratefully thanks the librarian Mafalda Burri 
(Bibliothèque de l’Université de Genève, Genève, Suisse) for her contribution to the 
systematic literature search, and European League Against Rheumatism for financial 
and logistical support. The results of this systematic literature review were presented 
at the 2023 EULAR Congress.35

Contributors  ES and JM-C wrote the first draft of the manuscript, with help from 
KL, AF and J-EG. All authors participated in the work of the Task Force, provided 
coauthor contribution to the manuscript and read and approved the final manuscript. 
J-EG, as guarantor, accept full responsibility for the work, had access to the data and 
control the decision to publish.

Funding  This project was funded by European Alliance of Associations for 
Rheumatology.

Competing interests  Participants provided declarations of interest; the individual 
declarations will be attached as an online supplemental file.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to the 
Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request. 
The data underlying this article are available in the article and in the online 
supplementary material.

Supplemental material  This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 

AU
TH

O
R 

PR
O

O
F

https://x.com/jmolinacollada
https://x.com/ertugrul_cagri
https://x.com/MarieKostine
https://x.com/KragstrupTW
https://x.com/k_lauper


10 Sebbag E, et al. Ann Rheum Dis 2024;0:1–10. doi:10.1136/ard-2024-225981

Autoimmunity

includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Eden Sebbag http://orcid.org/0000-0003-3045-7725
Juan Molina-Collada http://orcid.org/0000-0001-5191-7802
Daniel Aletaha http://orcid.org/0000-0003-2108-0030
Johan Askling http://orcid.org/0000-0003-0433-0616
Samuel Bitoun http://orcid.org/0000-0003-0891-2269
Ertugrul Cagri Bolek http://orcid.org/0000-0003-3886-2813
Maya H Buch http://orcid.org/0000-0002-8962-5642
Gerd R Burmester http://orcid.org/0000-0001-7518-1131
Katerina Chatzidionysiou http://orcid.org/0000-0002-2669-1247
Merete Lund Hetland http://orcid.org/0000-0003-4229-6818
Florenzo Iannone http://orcid.org/0000-0003-0474-5344
Marie Kostine http://orcid.org/0000-0002-6729-6200
Tue Wenzel Kragstrup http://orcid.org/0000-0002-6439-397X
Tore K Kvien http://orcid.org/0000-0002-8441-3093
Anne Constanze Regierer http://orcid.org/0000-0003-2456-4049
Hendrik Schulze-Koops http://orcid.org/0000-0002-1681-491X
Kim Lauper http://orcid.org/0000-0002-4315-9009
Axel Finckh http://orcid.org/0000-0002-1210-4347
Jacques-Eric Gottenberg http://orcid.org/0000-0002-9469-946X

REFERENCES
	 1	 Smolen JS, Landewé RBM, Bergstra SA, et al. EULAR recommendations for the 

management of rheumatoid arthritis with synthetic and biological disease-modifying 
antirheumatic drugs: 2022 update. Ann Rheum Dis 2023;82:3–18. 

	 2	 Ramiro S, Nikiphorou E, Sepriano A, et al. ASAS-EULAR recommendations 
for the management of axial spondyloarthritis: 2022 update. Ann Rheum Dis 
2023;82:19–34. 

	 3	 Gossec L, Baraliakos X, Kerschbaumer A, et al. EULAR recommendations for the 
management of psoriatic arthritis with pharmacological therapies: 2019 update. Ann 
Rheum Dis 2020;79:700–12. 

	 4	 Simon TA, Thompson A, Gandhi KK, et al. Incidence of malignancy in adult patients 
with rheumatoid arthritis: a meta-analysis. Arthritis Res Ther 2015;17:212. 

	 5	 Abásolo L, Júdez E, Descalzo MA, et al. Cancer in rheumatoid arthritis: occurrence, 
mortality, and associated factors in a South European population. Semin Arthritis 
Rheum 2008;37:388–97. 

	 6	 de Visser KE, Eichten A, Coussens LM. Paradoxical roles of the immune system during 
cancer development. Nat Rev Cancer 2006;6:24–37. 

	 7	 Chatzidionysiou K, Delcoigne B, Frisell T, et al. How do we use biologics in rheumatoid 
arthritis patients with a history of malignancy? An assessment of treatment patterns 
using Scandinavian registers. RMD Open 2020;6:e001363. 

	 8	 Rayyan - AI powered tool for systematic literature reviews. 2021. Available: https://
www.rayyan.ai/

	 9	 Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of bias in 
non-randomised studies of interventions. BMJ 2016;355:i4919. 

	10	 Mamtani R, Clark AS, Scott FI, et al. Association Between Breast Cancer Recurrence 
and Immunosuppression in Rheumatoid Arthritis and Inflammatory Bowel Disease: A 
Cohort Study. Arthritis Rheumatol 2016;68:2403–11. 

	11	 Raaschou P, Frisell T, Askling J, et al. TNF inhibitor therapy and risk of breast cancer 
recurrence in patients with rheumatoid arthritis: a nationwide cohort study. Ann 
Rheum Dis 2015;74:2137–43. 

	12	 Raaschou P, Simard JF, Holmqvist M, et al. Rheumatoid arthritis, anti-tumour necrosis 
factor therapy, and risk of malignant melanoma: nationwide population based 
prospective cohort study from Sweden. BMJ 2013;346:bmj.f1939. 

	13	 Scott FI, Mamtani R, Brensinger CM, et al. Risk of Nonmelanoma Skin Cancer 
Associated With the Use of Immunosuppressant and Biologic Agents in Patients With 
a History of Autoimmune Disease and Nonmelanoma Skin Cancer. JAMA Dermatol 
2016;152:164–72. 

	14	 Mercer LK, Green AC, Galloway JB, et al. The influence of anti-TNF therapy 
upon incidence of keratinocyte skin cancer in patients with rheumatoid arthritis: 

longitudinal results from the British Society for Rheumatology Biologics Register. Ann 
Rheum Dis 2012;71:869–74. 

	15	 Phillips C, Zeringue AL, McDonald JR, et al. Tumor Necrosis Factor Inhibition and 
Head and Neck Cancer Recurrence and Death in Rheumatoid Arthritis. PLoS ONE 
2015;10:e0143286. 

	16	 Waljee AK, Higgins PDR, Jensen CB, et al. Anti-tumour necrosis factor-α therapy 
and recurrent or new primary cancers in patients with inflammatory bowel disease, 
rheumatoid arthritis, or psoriasis and previous cancer in Denmark: a nationwide, 
population-based cohort study. Lancet Gastroenterol Hepatol 2020;5:276–84. 

	17	 Raaschou P, Söderling J, Turesson C, et al. Tumor Necrosis Factor Inhibitors and Cancer 
Recurrence in Swedish Patients With Rheumatoid Arthritis: A Nationwide Population-
Based Cohort Study. Ann Intern Med 2018;169:291–9. 

	18	 Aaltonen KJ, Joensuu JT, Virkki L, et al. Rates of serious infections and malignancies 
among patients with rheumatoid arthritis receiving either tumor necrosis factor 
inhibitor or rituximab therapy. J Rheumatol 2015;42:372–8. 

	19	 Strangfeld A, Hierse F, Rau R, et al. Risk of incident or recurrent malignancies among 
patients with rheumatoid arthritis exposed to biologic therapy in the German 
biologics register RABBIT. Arthritis Res Ther 2010;12:R5. 

	20	 Axelrad J, Bernheim O, Colombel J-F, et al. Risk of New or Recurrent Cancer 
in Patients With Inflammatory Bowel Disease and Previous Cancer Exposed to 
Immunosuppressive and Anti-Tumor Necrosis Factor Agents. Clin Gastroenterol 
Hepatol 2016;14:58–64. 

	21	 Vedamurthy A, Gangasani N, Ananthakrishnan AN. Vedolizumab or Tumor Necrosis 
Factor Antagonist Use and Risk of New or Recurrent Cancer in Patients With 
Inflammatory Bowel Disease With Prior Malignancy: A Retrospective Cohort Study. 
Clin Gastroenterol Hepatol 2022;20:88–95. 

	22	 Risk of cancer recurrence or new tumors in RA patients with prior malignancies 
treated with various biologic agents. ACR Meeting Abstracts. Available: https://​
acrabstracts.org/abstract/risk-of-cancer-recurrence-or-new-tumors-in-ra-patients-with-​
prior-malignancies-treated-with-various-biologic-agents/

	23	 Silva-Fernández L, Lunt M, Kearsley-Fleet L, et al. The incidence of cancer in patients 
with rheumatoid arthritis and a prior malignancy who receive TNF inhibitors or 
rituximab: results from the British Society for Rheumatology Biologics Register-
Rheumatoid Arthritis. Rheumatology (Sunnyvale) 2016;55:2033–9. 

	24	 Yan MK, Wang C, Wolfe R, et al. Association Between Low-Dose Methotrexate 
Exposure and Melanoma: A Systematic Review and Meta-analysis. JAMA Dermatol 
2022;158:1157–66. 

	25	 Davis JM. Overview of the Associations Between Cancer and Rheumatic Disease. 
Rheum Dis Clin North Am 2020;46:417–27. 

	26	 De Cock D, Hyrich K. Malignancy and rheumatoid arthritis: Epidemiology, risk factors 
and management. Best Pract Res Clin Rheumatol 2018;32:869–86. 

	27	 Goëb V, Ardizzone M, Arnaud L, et al. Recommendations for using TNFα antagonists 
and French Clinical Practice Guidelines endorsed by the French National Authority for 
Health. Joint Bone Spine 2013;80:574–81. 

	28	 Rahier JF, Magro F, Abreu C, et al. Second European evidence-based consensus on the 
prevention, diagnosis and management of opportunistic infections in inflammatory 
bowel disease. J Crohns Colitis 2014;8:443–68. 

	29	 Fridman WH, Meylan M, Petitprez F, et al. B cells and tertiary lymphoid structures as 
determinants of tumour immune contexture and clinical outcome. Nat Rev Clin Oncol 
2022;19:441–57. 

	30	 Ozen G, Pedro S, Schumacher R, et al. Safety of abatacept compared with other 
biologic and conventional synthetic disease-modifying antirheumatic drugs in patients 
with rheumatoid arthritis: data from an observational study. Arthritis Res Ther 
2019;21:141. 

	31	 Montastruc F, Renoux C, Dell’Aniello S, et al. Abatacept initiation in rheumatoid 
arthritis and the risk of cancer: a population-based comparative cohort study. 
Rheumatology (Sunnyvale) 2019;58:683–91. 

	32	 Simon TA, Boers M, Hochberg M, et al. Comparative risk of malignancies and 
infections in patients with rheumatoid arthritis initiating abatacept versus other 
biologics: a multi-database real-world study. Arthritis Res Ther 2019;21:228. 

	33	 Curtis JR, Yamaoka K, Chen Y-H, et al. Malignancy risk with tofacitinib versus TNF 
inhibitors in rheumatoid arthritis: results from the open-label, randomised controlled 
ORAL Surveillance trial. Ann Rheum Dis 2023;82:331–43. 

	34	 Hasan B, Tandon KS, Miret R, et al. Ustekinumab does not increase risk of new or 
recurrent cancer in inflammatory bowel disease patients with prior malignancy. J 
Gastroenterol Hepatol 2022;37:1016–21. 

	35	 Sebbag E, Molina Collada J, Lauper K, et al. POS1069 SYSTEMATIC literature 
review informing the eular points to consider task force on the initiation of targeted 
therapies in patients with inflammatory arthritides and a history of cancer. Ann 
Rheum Dis 2023;82:856.

AU
TH

O
R 

PR
O

O
F

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-3045-7725
http://orcid.org/0000-0001-5191-7802
http://orcid.org/0000-0003-2108-0030
http://orcid.org/0000-0003-0433-0616
http://orcid.org/0000-0003-0891-2269
http://orcid.org/0000-0003-3886-2813
http://orcid.org/0000-0002-8962-5642
http://orcid.org/0000-0001-7518-1131
http://orcid.org/0000-0002-2669-1247
http://orcid.org/0000-0003-4229-6818
http://orcid.org/0000-0003-0474-5344
http://orcid.org/0000-0002-6729-6200
http://orcid.org/0000-0002-6439-397X
http://orcid.org/0000-0002-8441-3093
http://orcid.org/0000-0003-2456-4049
http://orcid.org/0000-0002-1681-491X
http://orcid.org/0000-0002-4315-9009
http://orcid.org/0000-0002-1210-4347
http://orcid.org/0000-0002-9469-946X
http://dx.doi.org/10.1136/ard-2022-223356
http://dx.doi.org/10.1136/ard-2022-223296
http://dx.doi.org/10.1136/annrheumdis-2020-217159
http://dx.doi.org/10.1136/annrheumdis-2020-217159
http://dx.doi.org/10.1186/s13075-015-0728-9
http://dx.doi.org/10.1016/j.semarthrit.2007.08.006
http://dx.doi.org/10.1016/j.semarthrit.2007.08.006
http://dx.doi.org/10.1038/nrc1782
http://dx.doi.org/10.1136/rmdopen-2020-001363
https://www.rayyan.ai/
https://www.rayyan.ai/
http://dx.doi.org/10.1136/bmj.i4919
http://dx.doi.org/10.1002/art.39738
http://dx.doi.org/10.1136/annrheumdis-2014-205745
http://dx.doi.org/10.1136/annrheumdis-2014-205745
http://dx.doi.org/10.1136/bmj.f1939
http://dx.doi.org/10.1001/jamadermatol.2015.3029
http://dx.doi.org/10.1136/annrheumdis-2011-200622
http://dx.doi.org/10.1136/annrheumdis-2011-200622
http://dx.doi.org/10.1371/journal.pone.0143286
http://dx.doi.org/10.1016/S2468-1253(19)30362-0
http://dx.doi.org/10.7326/M17-2812
http://dx.doi.org/10.3899/jrheum.140853
http://dx.doi.org/10.1186/ar2904
http://dx.doi.org/10.1016/j.cgh.2015.07.037
http://dx.doi.org/10.1016/j.cgh.2015.07.037
http://dx.doi.org/10.1016/j.cgh.2020.10.007
https://acrabstracts.org/abstract/risk-of-cancer-recurrence-or-new-tumors-in-ra-patients-with-prior-malignancies-treated-with-various-biologic-agents/
https://acrabstracts.org/abstract/risk-of-cancer-recurrence-or-new-tumors-in-ra-patients-with-prior-malignancies-treated-with-various-biologic-agents/
https://acrabstracts.org/abstract/risk-of-cancer-recurrence-or-new-tumors-in-ra-patients-with-prior-malignancies-treated-with-various-biologic-agents/
http://dx.doi.org/10.1093/rheumatology/kew314
http://dx.doi.org/10.1001/jamadermatol.2022.3337
http://dx.doi.org/10.1016/j.rdc.2020.05.002
http://dx.doi.org/10.1016/j.berh.2019.03.011
http://dx.doi.org/10.1016/j.jbspin.2013.09.001
http://dx.doi.org/10.1016/j.crohns.2013.12.013
http://dx.doi.org/10.1038/s41571-022-00619-z
http://dx.doi.org/10.1186/s13075-019-1921-z
http://dx.doi.org/10.1093/rheumatology/key352
http://dx.doi.org/10.1186/s13075-019-1992-x
http://dx.doi.org/10.1136/ard-2022-222543
http://dx.doi.org/10.1111/jgh.15806
http://dx.doi.org/10.1111/jgh.15806

	Systematic literature review and meta-­analysis informing the EULAR Points to Consider on the initiation of targeted therapies in patients with inflammatory arthritis and a history of cancer
	ABSTRACT
	Introduction﻿﻿
	Methods
	Literature search
	Selection of studies, data extraction and assessment of risk of bias
	Statistical analysis

	Results
	Primary analysis
	Stratified analyses
	Sensitivity analyses and RoB assessment

	Discussion
	References


