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Objectives
• Review association between RA and risk for malignancies 

• Explore treatments for RA and risks for first or recurrent malignancies

• Understand evaluation of risk and outcomes for malignancies in 
patients with RA receiving treatment with bDMARDs

• Review the American College of Rheumatology recommendations for 
RA patients with a history of malignancy 
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bDMARD=biologic disease-modifying antirheumatic drug; RA=rheumatoid arthritis.
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Increased Risk of Malignancies in 
Patients With RA
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RA=rheumatoid arthritis. 



Risk of Malignancies in Patients With RA
• Patients with RA have an increased overall risk of malignancy and an increased risk for specific 

malignancies (eg, lymphoma and lung cancers) compared with the general population
– However, risk of colorectal and breast cancers may be reduced

• Estimates of relative risk were measured by age- and sex-adjusted SIRs relative to non-RA patients 
or the general population

• The meta-analysis was based on a search of literature databasesc between January 1, 2008 and 
November 30, 2014 and examined data from n=458 to n=84,475 patients

– Study Limitations include heterogeneity in study designs, geography, stage and severity of RA, treatment that 
may be associated with biases of varying magnitude and the meta-analysis is based on observational, 
real-world clinical data
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Type of Malignancy No. of Reference Sourcesa  Standardized Incidence Ratio (SIR) vs 
General Populationb 95% CI

Overall 20 1.09 1.06-1.13

Lymphoma 9 2.46 2.05-2.96

Lung 20 1.64 1.51-1.79

Melanoma 17 1.23 1.01-1.49

Breast 17 0.86 0.73-1.01

Colorectal 18 0.78 0.71-0.86

aBased on number of references listed for each malignancy. bBased on meta-analysis of published SIRs. cDatabases included: MEDLINE, 
BIOSIS Previews, Embase, Derwent Drug File, and SciSearch.
BIOSIS=BioSciences Information Service of Biological Abstracts; CI=confidence interval; RA=rheumatoid arthritis.
Simon TA, et al. Arthritis Res Ther. 2015;17:212.



Cancers in biologic-exposed RA patients 
(n=302)

Cancers in biologic-naïve RA patients
(n=586)

No. of 
cancers

No. of 
patients
who died

TNM stage,
% of cancers†

No. of 
cancers

No. of 
patients
who died

TNM stage,
% of cancersb Adjusted HR (95% CI) 

for death following 
cancer diagnosiscCancer site I II III IV I II III IV

All sites combined 302 113 43 14 20 20 586 256 45 17 9 29 1.1 (0.8-1.6)

Breast 48 8 63 33 0 4 96 7 63 37 0 0 0.7 (0.05-10.2)

Lung 39 30 29 6 38 26 78 69 19 10 10 60 1.0 (0.45-2.39)

Colorectal 25 13 0 17 50 33 50 32 13 25 38 25 0.7 (0.34-1.58)

Prostate 21 2 100 0 0 0 42 6 40 0 0 60 0.6 (0.11-2.93)

Malignant melanoma 21 3 71 14 0 14 41 7 100 0 0 0 1.3 (0.31-5.29)

All hematologic 35 17 NA NA NA NA 60 30 NA NA NA NA 0.9 (0.70-1.19)

All other sites 113 40 42 8 19 31 219 105 48 14 10 28 0.8 (0.51-1.17)

Malignancy Presentation and Patient Survival: 
Biologic-Treated vs Biologic-Naïve Patients
• In a 2011 prospective study of patients from the Swedish Patient Register and the Swedish Biologics Register (Anti‐Rheumatic 

Therapy in Sweden [ARTIS]), there was no difference in cancer presentation or patient survival in biologic-naïve (n=586) vs 
biologic-exposed (anti-TNF therapy) groups (n=302)
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Patients With RA Treated With Biologics vs Matched Biologic-Naïve Patients (1999-2007)a

Table reprinted from Does cancer that occurs during or after anti-tumor necrosis factor therapy have a worse prognosis? Raaschou P, et al. Arthritis Rheumatol.
2011;63(7):1812-1822 by permission from John Wiley & Sons, Copyright © 2016, American College of Rheumatology. 
aOf the first primary cancers occurring in patients with RA treated with biologic agents, 300 were in those taking TNFis, and 2 were in those taking other biologic 
agents. The control group was matched (1:2 ratio) for age, sex, calendar year, and cancer type. Relative risk is presented as the HR for death following the 
diagnosis of cancer, using the cancer cases in the controls as the reference group. b34% of cancers occurred in the biologic-exposed patients and 28% of 
cancers in the biologic-naive patients. cHRs and 95% CIs were determined by Cox proportional hazards regression. For the analysis of all sites, the model was 
stratified for age, sex, type of cancer, and stage at cancer diagnosis and was adjusted for the year of cancer diagnosis. Because of power restraints, site-specific 
models were adjusted for sex and age only, except for lung cancers and malignant melanomas, which were also adjusted for stage. †The tumor-node-metastasis 
(TNM) stage of cancers for which information was available (34% of cancers in the biologics-exposed patients and 28% of cancers in the biologics-naive patients.
NOTE: There are limitations of applicability of Swedish RA registry data to RA patients in the United States. Study Limitations on following slide. 
CI=confidence interval; HR=hazard ratio; NA=not applicable; RA=rheumatoid arthritis; TNF=tumor necrosis factor; 
TNM=tumor-node-metastasis.
Raaschou P, et al. Arthritis Rheumatol. 2011;63(7):1812-1822.



Malignancy Presentation and Patient Survival: 
Biologic-Treated vs Biologic-Naïve Patients (cont’d)

Study Limitations:

• Selection bias could have been introduced, as patients receiving treatment with biologic drugs may 
differ in terms of general health (and thus, risk of death after cancer diagnosis) from patients who 
remain biologic naïve 

• The study followed anti-TNF-exposed patients for an average of 4 years (maximum follow-up was 
10 years) from cancer diagnosis, which is not fully sufficient to detect long-term effects of anti-TNF 
therapy 

• It is likely that there may have been misclassification of exposure and its timing in relation to 
outcome

• The study did not provide evidence regarding the effects of continuing treatment with anti-TNF 
agents after a diagnosis of cancer
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TNF=tumor necrosis factor; 
Raaschou P, et al. Arthritis Rheumatol. 2011;63(7):1812-1822.



Risk of First Malignancies With Treatments for RA 
per Research Studies1-15

• Study criteria often exclude patients with any history of malignancy, existing malignancy, or those who develop malignancy early in the trial. This exclusion 
may bias recruitment toward a healthier patient population11

• Note that the studies cited above varied in study design and methodology, thereby limiting the ability to draw definitive conclusions. For instance, the 
duration of tofacitinib exposure varied for studies on JAK inhibitors, ranging from 12,664 PY12 to 19,406 PY,14 and the studies on TNFis had multiple 
sources of heterogeneity5
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Drug Class Evidence

csDMARDs
• MTX may increase risk of non-Hodgkin lymphoma, melanoma, lung cancer, and NMSC1-3

• Sulfasalazine and hydroxychloroquine not associated with increased malignancy risk4

• Limited data on malignancy risk with other csDMARDs in patients with RA4

Tumor necrosis
factor (TNF)
inhibitor biologics

• Compared with general population: No increased overall risk of cancer, although lymphoma and NMSC may occur 
more frequently5-7

• Compared with patients on csDMARD: No increased overall risk of cancer, although melanoma risk may be 
increased5,8

• The IR of total malignancy (excluding NMSC), breast, colorectal, lung cancers and lymphoma in the abatacept clinical  
development program were consistent with those in a DMARD-treated RA population9

Non-TNFi 
biologics

• Malignancy IRs for patients treated with anakinra, tocilizumab, and rituximab comparable with those observed in a 
typical RA population based on data from SEER10-12

Janus kinase 
(JAK) inhibitors

• No increased risk of malignancies with prolonged tofacitinib exposure in RCTs13-15

• The most common cancers in clinical trials were lung, breast, and lymphoma13

• IR of malignancies (excluding NMSC) with tofacitinib was 0.9 events/100 PY 
(95% CI: 0.8 to 1.0) (as of March 2015)15

• IR for malignancies (excluding NMSC) with baricitinib was 0.8/100 PY and did not increase with prolonged exposure16

• IR of malignancies (excluding NMSC) with upadacitinib was 1.2/100 PY (15 mg dose) and 1.3/100 PY (30 mg dose)17,a

aIncludes data from the 12-month exposure dataset that included 4 integrated RA studies to represent the long-term safety of 
upadacitinib 15 mg (n=1213) and upadacitinib 30 mg (n=1203). 
CI=confidence interval; csDMARD=conventional synthetic disease-modifying antirheumatic drug; IR, incidence rate; MTX=methotrexate; 
NMSC=non-melanoma skin cancer; PY=patient-years; RA=rheumatoid arthritis; RCT=randomized controlled trial; SEER=The Surveillance, 
Epidemiology, and End Results Program; TNFi=tumor necrosis factor inhibitor.
1. Buchbinder R, et al. Arthritis Rheum. 2008;59(6):794-799. 2. Hellgren K, et al. Arthritis Rheum. 2017; 69(4):700-708.  3. Lange E, et al. 
Rheumatology. 2016;55(9):1594-1600. 4. Wilton KM, et al. Rheumatol Ther. 2017;4:333-347. 5. Ramiro S, et al. Ann Rheum Dis. 2014;73(3):529-
535. 6. Harigai M, et al. Mod Rheumatol. 2016;26(5):642-650. 7. Ruderman EM. Rheumatology (Oxford). 2012;51(suppl 6):vi37-vi43. 8. Raaschou 
P, et al. BMJ. 2013;346:f1939. 9. Simon, TA et al. Ann Rheum Dis. 2009;68:1819-1826. 10. Fleischmann RM, et al. Ann Rheum Dis. 
2006;65(8):1006-1012. 11. Rubbert-Roth A, et al. RMD Open. 2016;2(1):e000213. 12. van Vollenhoven RF, et al. J Rheumatol. 2015;42(10):1761-
1766. 13. Curtis JR, et al. Ann Rheum Dis. 2016;75(5):831-841. 14. Maneiro JR, et al. Semin Arthritis Rheum. 2017;47(2):149-156. 15. Cohen SB, 
et al. Ann Rheum Dis 2017;76(7):1253-1262. 16. Smolen JS, et al. J Rheumatol. 2018; doi: 10.3899/jrheum.171361. 17. Rinvoq [prescribing 
information]. North Chicago, IL: AbbVie Inc.; 2017.



TNF Inhibitors Did Not Appear to Increase Risk of 
Lymphoma Compared With DMARDs in RA Patients
• In a 2016 prospective observational study, patients were enrolled in British Society for Rheumatology Biologics 

Register for Rheumatoid Arthritis (BSRBR-RA)
– 11,931 TNFi-treated patients were compared with 3367 biologic-naïve patients (csDMARD-treated) 

• No difference was observed in the risk of lymphoma for the TNFi vs the biologic-naïve group (up to 8 years) after 
adjusting for differences in baseline characteristics 

• Studies in significantly larger populations are needed to determine whether longer-term exposure or cumulative drug 
exposure influences the risk of lymphoma in RA patients treated with TNFi

Association Between Exposure to TNFi and Lymphoma

csDMARD
(n=3367)

TNFis
(n=11,931)

Total follow-up time (PY) 19,473 95,126

Lymphomas 30 84

Incidence rate per 100,000 PY (95% CI) 154 (104-220) 88 (70-109)

Unadjusted HR (95% CI) ref 0.61 (0.40-0.92)

PD-adjusted HR (95% CI) ref 1.00 (0.56-1.80)

Study Limitations: The influence of cumulative RA disease activity could not be explored or adjusted for in this study; further follow-up of 
significantly larger populations is now needed to determine whether longer-term exposure or cumulative drug exposure influences risk, given the 
overall low absolute risk of lymphoma in TNFi-treated patients
Table reproduced from Risk of lymphoma in patients exposed to antitumor necrosis factor therapy: results from the British Society for Rheumatology Biologics 
Register for rheumatoid arthritis. Mercer LK, et al. Ann Rheum Dis. 2017;76(3):497-503, Copyright © 2017, BMJ Publishing Group. Licensed under CC BY-4.0.
NOTE: There are limitations of applicability of British RA registry data to RA patients in the United States.
CI=confidence interval; csDMARD=conventional synthetic disease-modifying antirheumatic drug; 
DMARD=disease-modifying antirheumatic drug; PD=deciles of propensity score; ref=referent; PY=patient-years; 
RA=rheumatoid arthritis; ref=referent; TNF=tumor necrosis factor; TNFi=tumor necrosis factor inhibitor.
Mercer LK, et al. Ann Rheum Dis. 2017;76(3):497-503. 
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TNF Inhibitors May Increase the Risk of Melanoma in 
RA Patients

• A 2013 population-based prospective Swedish cohort study collected data 
from the ARTIS registry between 2001 and 20101

– 10,878 RA patients treated with TNFi had a 50% increased relative risk of invasive 
melanoma compared with 42,198 RA patients not treated with biologics (fully 
adjusted HR=1.5 [1.0-2.2])

• In a collaborative study from 11 European biologic registries, 287 RA patients 
developed a first melanoma while taking a TNFi (of 130,315 patients 
contributing 579,983 PY)2

– There was an increase in the melanoma incidence in patients with prior exposure 
to TNFi (SIR, 1.2 [0.99-1.6]; P=0.062) after combining country-specific overall 
incidence rates 

– Melanoma incidence was numerically higher in patients exposed to TNFi compared 
with biologic-naïve patients2

NOTE: There are limitations of applicability of European RA registry data to RA patients in the United States. Study Limitations on following slide. 
Findings and conclusions drawn from European RA registry data1,2 may not be representative of RA patients inside the United States. 
*Country and calendar year–specific melanoma rates.
ARTIS=Anti-Rheumatic Therapy in Sweden; HR=hazard ratio; PY=patient-years; RA=rheumatoid arthritis; SIR=standard incidence rate;
TNF=tumor necrosis factor; TNFi=tumor necrosis factor inhibitor.
1. Raaschou P, et al. BMJ. 2013;346:f1939. 2. Mercer LK, et al. Ann Rheum Dis. 2017;76(2):386-391. 
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TNF Inhibitors May Increase the Risk of Melanoma in 
RA Patients (cont’d)

Study Limitations:

• Limitations of the ARTIS Registry study1: Authors lacked information on personal history of 
dysplastic or multiple naevi, which are well-known risk factors for melanoma; authors were unable to 
formally rule out confounding or effect modification by non-biologic DMARDs; the median follow-up 
from start of TNFi treatment in this study was 4.8 years (maximum 10 years), which might be 
insufficient to detect long term effects on cancer risks

• Limitations of the European Biologics Registry study2: There could be impact of biases or 
residual confounding in individual datasets; the authors presumed that dropouts and especially 
measures to detect melanoma early in an in situ stage had no different impact on the results in 
biologic-naïve or bDMARD-treated patients; the SIR for melanoma risk was numerically higher, 
though not statistically different, when limited to countries with linkage to cancer registries, raising 
the possibility that ascertainment of melanoma risk is incomplete in other registries

ARTIS=Anti-Rheumatic Therapy in Sweden; bDMARD=biologic disease modifying antirheumatic drug; DMARD=disease modifying 
antirheumatic drug; SIR=standard incidence rate; TNFi=tumor necrosis factor inhibitor.
1. Raaschou P, et al. BMJ. 2013;346:f1939. 2. Mercer LK, et al. Ann Rheum Dis. 2017;76(2):386-391. 
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• A network meta-analysis of 44 studies published between 2000 
and 2015 showed there was no significant increase in the risk of 
overall malignancies in patients treated with bDMARDS or 
tofacitinib relative to controls1,a,b

• Based on pooled P123 and LTE data from the RA clinical 
program for tofacitinibc, the rate of malignancy in RA patients 
did not show any trends with longer duration of tofacitinib 
exposure2

• Incidence rates in tofacitinib-treated patients were2,c,d:
– Malignancies (excluding NMSC) 0.9 (95% CI: 0.8 to1.0) 
– NMSC 0.6 (95% CI: 0.5 to 0.7)

Figure reprinted from Risk of malignancies related to tofacitinib and biological drugs 
in rheumatoid arthritis: systematic review, meta-analysis, and network meta-analysis. 
Maneiro JR, et al. Semin Arthritis Rheum. 2017;47(2):149-156, Copyright © 2017, with 
permission from Elsevier. 
Please see full Prescribing Information for XELJANZ®/XELJANZ® XR (tofacitinib) extended release, including BOXED WARNING and Medication 
Guide, available at www.xeljanzpi.com. 
The recommended dose of XELJANZ® (tofacitinib) is 5 mg twice daily and the recommended dose of XELJANZ® XR (tofacitinib) extended release is 
11 mg once daily. 
NOTE: Study Limitations on following slide.
aLimitations include heterogeneity in the placebo group, and inclusion of only clinical trials in the analysis. bA total of 44 studies with 21/304 patients were included in the 
network meta analysis of randomized controlled trials. 
cData cut-off is March 2015 except for 1 LTE study. dPatients with events/100 PY for tofacitinib all doses (N=6194).
ABA=abatacept; ADA=adalimumab; bDMARD=biologic disease modifying antirheumatic drug; CI=confidence interval; CTZ=certolizumab; 
ETA=etanercept; GOL=golimumab; IFX=infliximab; LTE=long-term extension; NMSC=non-melanoma skin cancer; P123=phase 1, 2, and 3 trials;
PY=patient-years; RA=rheumatoid arthritis; RTX=rituximab; TCZ=tocilizumab; TOF=tofacitinib.

1. Maneiro JR, et al. Semin Arthritis Rheum. 2017;47(2):149-156. 2. Cohen SB, et al. Ann Rheum Dis. 2017;76(7):1253-1262. 

No Significant Risk of Malignancy Observed With 
Tofacitinib and bDMARDs in RA Patients
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Predictive Interval Plot of Overall Malignancies
Accompanying bDMARD and Tofacitinib Use1

http://www.xeljanzpi.com/


Study Limitations:
• Study Limitations of the meta-analysis1: the number of malignancies was small among patients treated with some 

bDMARDS in RCTs; therefore, a meta-analysis was not always performed, the placebo group was heterogeneous 
because of the continuing use of methotrexate or other DMARDs for some patients or other bDMARDs in 
comparative studies; some meta-analyses had high heterogeneity, and the presumed source of heterogeneity was 
identified using sensitivity analysis; lack of a control group in LTE studies and scarcity of long-term data with some 
bDMARDs limited understanding of the risk for malignancies; the meta-analysis only included clinical trials and was 
restricted to randomized controlled trials that excluded specific groups of patients who may have been at a lower risk 
for relevant adverse events

• Study Limitations of the pooled P123 and LTE data from the RA clinical program2: Imbalance between 
tofacitinib 5 and 10 mg twice daily doses in the LTE studies because patients were not randomized to treatment; 
differences in the chronology of LTE study initiation and patient numbers from phase II versus phase III led to a 
longer median duration of exposure with 5 mg twice daily, but higher overall patient-years’ exposure with 10 mg twice 
daily and this, coupled with differences in geographical regions between trials, preclude definitive dose comparisons; 
patients were excluded upon development of a SAE and censored at time of first event, meaning healthier patients 
remained at later time point, thereby, potential changes in SAE rates over time with greater cumulative tofacitinib 
exposure could not be evaluated; the average dosing approach used in the primary analysis did not consider the 
actual dose at the time of AE; since duration of treatment with placebo was short, and patient-years of exposure to 
placebo was limited, placebo data was not included in our analysis

AE=adverse event; bDMARD=biologic disease modifying antirheumatic drug; LTE=long-term extension; P123=phase 1, 2, and 3 trials; 
RA=rheumatoid arthritis; RCT=randomized controlled trial; SAE=serious adverse event.
1. Maneiro JR, et al. Semin Arthritis Rheum. 2017;47(2):149-156. 2. Cohen SB, et al. Ann Rheum Dis. 2017;76(7):1253-1262. 

No Significant Risk of Malignancy Observed With 
Tofacitinib and bDMARDs in RA Patients (cont’d)
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Risks and Management of RA in Patients 
With Recurrent Malignancies

15

RA=rheumatoid arthritis. 



Based on Registry Data, TNF-Inhibitor Treatment Did Not 
Increase Malignancy Risk Compared With csDMARDs or 
RTX in RA Patients With Prior Malignancies
• In a 2016 prospective observational study of RA patients with prior malignancies (N=425)a included in the RA cohort 

of the British Society for Rheumatology Biologics Registry (BSRBR), no evidence of increased risk of new 
malignancy with TNFi or RTX treatment versus csDMARD treatment was observed1

• In a prospective cohort study for patients enrolled between 2001 and 2006 in German biologics register RABBIT, 
there were no significant differences in overall incidence of malignancies or risk of recurrent malignancies in patients 
treated with TNFi (n=67) compared with conventional DMARDs (n=55)2

• Findings do not preclude an increased risk for specific cancer types, such as lymphoma or skin cancer, and may 
need further validation from larger data sets2

Overall Risk of New Cancer in RA Patients With Prior Malignancies1

DMARD (n=159) TNFis (n=243)

Number of first incident malignancies 46 53

Incidence rate (per 1000 PY) 53.8 (39.4-71.8) 33.3 (24.9-43.6)

Unadjusted HR (95% CI) ref 0.51 (0.33-0.79)

Age and sex-adjusted HR (95% CI) ref 0.55 (0.35-0.86)
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CI=confidence interval; csDMARD=conventional synthetic disease-modifying antirheumatic drug; DMARD=disease-modifying antirheumatic 
drug; HR=hazard ratio; PY=patient-years; RABBIT=Rheumatoid Arthritis Observation of Biologic Therapies; RA=rheumatoid arthritis;
ref=referent; RTX=rituximab; TNFi=tumor necrosis factor inhibitor.
1. Silva-Fernández L, et al. Rheumatology (Oxford). 2016;55(11):2033-2039. 2. Strangfeld A, et al. Arthritis Res Ther. 2010;12(1):R5. 

Table reproduced from 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. Silva-Fernández L et al. Rheumatology (Oxford) 2016;55(11):2033-2039, Copyright © 2016 Oxford University Press. 
Licensed under CC BY-NC 4.0.
NOTE: There are limitations of applicability of British and German RA registry data to RA patients in the United States. Study Limitations on following slide.
aOf the 425 RA patients with prior history of malignancy, 159 were in the comparison cohort (DMARD); 243 were in the TNFi cohort, and 23 were in the RTX cohort.1

https://creativecommons.org/licenses/by-nc/4.0/


Based on Registry Data, TNF-Inhibitor Treatment Did Not 
Increase Malignancy Risk Compared With csDMARDs or 
RTX in RA Patients With Prior Malignancies (cont’d)

Study Limitations:

• Limitations of the BSRBR study1: There are limitations of applicability of British RA registry data to 
patients with RA in the US. Other limitations included possible confounding due to the non-
randomization of treatment that could threaten validity of results; patients’ baseline characteristics 
were unbalanced between groups, and some of these characteristics that were associated with 
cancer recurrence risk may have influenced treatment choices; an imbalance in the disease activity 
measured by the DAS28 and the severity measured by the HAQ score between the groups; a 
difference in cancer screening at registration between the sDMARD cohort and the TNFi cohort; a 
higher rate of the same cancer was seen in sDMARD cohort compared with the TNFi cohort, 
possibly due to the fact that biologic-treated patients have some kind of cancer screening, which 
patients on sDMARD therapy may not

• Limitations of the RABBIT study2: Only the overall cancer risk was investigated, risk of site-
specific cancers was not analyzed due to the limited number of events; no conclusions could be 
drawn beyond the scope of four years of exposure due to the relatively short time of observation; the 
analysis of tumor recurrence was limited by the relatively small sample size and the fact that 
physicians were less likely to prescribe cytokine inhibitors for patients with prior malignancy than for 
those without such a history; physicians might have made different treatment decisions for patients 
with different prior tumors, therefore caution needs to be exercised in drawing firm conclusions

17

DAS28=Disease Activity Score in 28 Joints; HAQ=Health Assessment Questionnaire; RABBIT=Rheumatoid Arthritis Observation of Biologic 
Therapies; RA=rheumatoid arthritis; sDMARD=synthetic disease-modifying antirheumatic drug; TNFi=tumor necrosis factor inhibitor.
1. Silva-Fernández L, et al. Rheumatology (Oxford). 2016;55(11):2033-2039. 2. Strangfeld A, et al. Arthritis Res Ther. 2010;12(1):R5. 



No Increased Risk of Second Primary Squamous Cell 
Cancer and Second Primary Basal Cell Cancer in Patients 
With RA Treated With a TNFi

• The study included a population-based cohort of biologic-naïve (n=46,409) and TNFi-exposed (n=12,558) patients 
with RA and at least one SCC between 1998 and 2012

• Biologic-naïve patients (n=43,675) and TNFi-treated patients (n=8827) with RA and a history of at least one BCC 
between 2004 and 2012 were also studied

• No increased risk of a second primary SCC or BCC in TNFi-treated versus biologic-naïve patients with prior history of 
SCC or BCC

• Study Limitations: Because BCC has only been reported to the nationwide cancer register since 2004, the study 
was limited to patients initiating TNFi treatment from 2004 onward. Data on duration of RA, HAQ score, and DAS28 
scores were not available for the comparator groups. The study also lacked information on patients’ smoking status. 
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Occurrence and HR With 95% CIs of a Second Primary SCC and 
a Second Primary BCC During Patient Follow-up

Table reproduced from Rheumatoid arthritis, anti-tumour necrosis factor treatment, and risk of squamous cell and basal cell skin cancer: 
cohort study based on nationwide prospectively recorded data from Sweden. Raaschou P, et al. BMJ. 2016;352:i262. Copyright © 2016, 
BMJ Publishing Group. Licensed under CC BY-NC 3.0. 
BCC=basal cell cancer; CI=confidence interval; DAS28=Disease Activity Score in 28 joints; HAQ=health assessment questionnaire; 
HR=hazard ratio; SCC=squamous cell cancer; RA=rheumatoid arthritis; TNF=tumor necrosis factor; TNFi=tumor necrosis factor inhibitor.
Raaschou P, et al. BMJ. 2016;352:i262. 

TNF-treated RA Biologics-naïve RA

N events (pyr; crude inc.) N events (pyr; crude inc.) HR

Squamous cell cancer 10 (390; 2562) 97 (1,845; 5259) 0.99 (0.44 to 2.10)

Basal cell cancer 17 (269; 6310) 41 (602; 6810) 1.19 (0.67 to 2.15)
HR: Adjusted for age and stratified for sex, country of birth, county, birth year, and education level.
Pyr: Person-years of follow-up
Crude incidence: Number of events per 100.00 person-years of follow up



TNFi and Cancer Recurrence: ARTIS Registry

Samples and Sensitivity Analyses*
Recurrences Adjusted HR (95% CI) 

for TNFi treated vs 
biologics naiveTNFi treated, n Biologics naïve, n

Matched sample A 42 155 1.06 (0.73-1.54)

Matched sample B
Sensitivity analyses

23 78 1.08 (0.65-1.80)

Required remission 3 months (n=1325)† 26 129 0.93 (0.56-1.54)

Required remission 12 months (n=1233)† 21 72 1.17 (0.68-1.99)

Excluding second primary tumor of the same type (n=1293) 18 77 0.91 (0.53-1.59)

Follow-up after start of TNFi treatment
<5 years (n=1293)‡ 20 69 1.07 (0.62-1.85)

≥5 years (n=311)‡ 3 9 1.16 (0.20-6.73)

Matched sample C 16 37 1.15 (0.53-2.47)

Sensitivity analysis excluding stage I and IV cancers (n=288) 4 14 1.17 (0.36-3.83)

Table from Annals of Internal Medicine, Raaschou P et al., Tumor necrosis factor inhibitors and cancer recurrence in Swedish patients with 
rheumatoid arthritis. 2018;169:291-299. Copyright © 2018, American College of Physicians. All Rights Reserved. Reprinted with the 
permission of American College of Physicians, Inc.
NOTE: Study Limitations on following slide.
†Before start of follow-up. ‡P=0.174 for interaction of TNFi exposure and follow-up time.
ARTIS=Anti‐Rheumatic Therapy in Sweden; CI=confidence interval; HR=hazard ratio; RA=rheumatoid arthritis; 
TNFi=tumor necrosis factor inhibitor
Raaschou P, et al. Ann Intern Med. 2018;169:291-299. 

• A population-based cohort study of patients with RA and a history of cancer using prospectively recorded data in Sweden 
(n=72,377) was conducted to compare cancer recurrence (outcome) in patients who started TNFi treatment after diagnosis of 
cancer (exposed group) versus those who remained naïve to biologics (unexposed group)

• TNFi treatment was not associated with increased risk for cancer recurrence in patients with RA
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Click here to see Clarifying Notes section for match sample analysis



TNFi and Cancer Recurrence: ARTIS Registry (cont’d)

ARTIS=Anti‐Rheumatic Therapy in Sweden; TNFi=tumor necrosis factor inhibitor
Raaschou P, et al. Ann Intern Med. 2018;169:291-299. 

Study Limitations:
• Selection bias could have been introduced, as patients with an inherently higher risk for cancer 

recurrence may have been less likely to receive TNFi treatment
• The study was not adjusted for disease activity. The inclusion date of each biologics-naïve reference 

was set to the same as that of their matched TNFi-treated patient. Thus, the investigators lacked 
information on disease activity at the start of follow-up for several biologics-naïve patients

• Smoking history was not obtained for the study participants
• The number of patients for certain tumor types was low
• Results of this study may not be applicable to a population following a different health care system or 

belonging to a different ethnic background
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Increased Recurrence of Non-Melanoma Skin Cancer 
in Patients With RA Treated with MTX or Biologic 
DMARDs
• Retrospective study cohort of 9460 patients, which included 6841 patients with RA

‒ Incidence rate of a second NMSC per 1000 PY for patients with RA was 58.2 (95% CI: 54.5-62.1)
‒ In pooled analysis, MTX was associated with increased risk of a second NMSC (HR=1.60; 95% CI:1.08-2.37)
‒ Increased risk of a second NMSC with ≥1 year of MTX exposure (HR=1.24; 95% CI: 1.04-1.48)
‒ Addition of TNFi therapy was significantly associated with increased risk of NMSC (HR=1.49; 95% CI: 1.03-2.16) when 

compared with MTX alone
• No significant associations with abatacept and rituximab were noted
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NOTE: Study Limitations on following slide.
Table reproduced with permission from 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. Scott FI et al. JAMA Dermatol. 2016;152(2):164-172. Copyright © 2016, American Medical Association. All rights reserved. 
CI=confidence interval; DMARD=disease-modifying antirheumatic drug; HR=hazard ratio; MTX=methotrexate; NMSC=non-melanoma skin cancer; PY=patient-years; 
RA=rheumatoid arthritis; TNFi=tumor necrosis factor inhibitor. 
Scott FI, et al. JAMA Dermatol. 2016;152(2):164-172.

Risk of a Second NMSC With Immunosuppressive Therapy in Patients With RA 

Combination of interest Events Person-years Incidence rate (95% CI) Adjusted HR (95% CI)

MTX

MTX with sulfasalazine or hydroxychloroquine 72 913 78.9 (61.7-99.3) 1.81 (0.94-3.52)a,b

Sulfasalazine or hydroxychloroquine monotherapy 10 223 44.9 (21.5-82.6) 1 [ref]

MTX with TNFi 122 1715 71.1 (59.1-84.9) 1.50 (0.92-2.44)a,b

TNFi monotherapy 19 367 51.8 (31.2-80.8) 1 [ref]

TNFi

TNFi with MTX  
MTX monotherapy

109
335

1465
4631

74.4 (61.1-89.8)
72.3 (64.8-80.5)

1.49 (1.03-2.16)c

1 [ref]

Abatacept

Abatacept with MTX*
MTX monotherapy

5
319

66
4311

76.0 (24.7-177.4)
74.0 (66.1-82.6)

1.40 (0.48-4.03)d 

1 [ref]

Rituximab

Rituximab with MTX*
MTX monotherapy

2
320

19
4301

103.2 (12.5-373.0)
74.4 (66.5-83.0)

1.44 (0.26-8.08)e

1 [ref]

Click here to see Clarifying Notes section for additional table information and footnotes



Increased Recurrence of Non-Melanoma Skin Cancer 
in Patients With RA Treated with MTX or Biologic 
DMARDs (cont’d)
Study Limitations

• Because this is a retrospective study using claims-based data, there is the risk of 
misclassification

• There is potential for surveillance bias because individuals with a prior NMSC who receive 
methotrexate or anti-TNF drugs may be more frequently surveyed than individuals not 
receiving these medications

• Because NMSC was studied, these results cannot be generalized to the risk of recurrence 
of other cancers

• The analysis was restricted to predominantly white population; the risk of NMSC according 
to specific ethnicity or sunscreen use was not assessed

• There was limited power to study some of the other drugs of interest, as sample sizes 
were small for analysis of leflunomide, abatacept, tocilizumab and rituximab
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DMARD=disease-modifying antirheumatic drug; MTX=methotrexate; NMSC=non-melanoma skin cancer; RA=rheumatoid arthritis; TNF=tumor necrosis factor; TNFi=tumor 
necrosis factor inhibitor. 
Scott FI, et al. JAMA Dermatol. 2016;152(2):164-172.



• Three retrospective cohort studies using a Medicare database (2000-2012) that included women with RA or IBD 
who underwent surgery for primary breast cancer were used to assess risk of breast cancer recurrence

• Use of MTX or TNFi therapies was not associated with increased risk of breast cancer recurrence among 
patients with inflammatory diseases

No Increased Risk of Breast Cancer Recurrence 
Observed in Patients With RA

Incidence Rate and HRs for the Association Between MTX and TNFi Use and 
Risk of Breast Cancer Recurrencea

MTX TNFi

User Nonuser User Nonuser

Cases of recurrent breast cancer 52 28 17 48

PY of follow-up 2557 1425 764 2466

Crude incidence of breast cancer 
recurrence (per 1000 PY)

20.3
(15.2-26.7)

19.6
(13.1-28.4)

22.3
(13.0-35.6)

19.5
(14.4-25.8)

Adjusted (HR, 95% CI) 1.07b

(0.67-1.69) ref 1.13b

(0.65-1.97) ref
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CI=confidence interval; HER2=human epidermal growth receptor 2; HR=hazard ratio; IBD=inflammatory bowel disease; 
MTX=methotrexate; PY=patient-years; RA=rheumatoid arthritis; ref=referent; TNFi=tumor necrosis factor inhibitor.
Mamtani R, et al. Arthritis Rheumatol. 2016;68(10):2403‐2411. 

Table reproduced from Association between breast cancer recurrence with immunosuppression in rheumatoid arthritis and inflammatory bowel disease: A 
cohort study. Mamtani R et al. Arthritis Rheumatol. 2016;68(10):2403‐2411 by permission from John Wiley & Sons, 
Copyright © 2016, American College of Rheumatology.
NOTE: Study Limitations on following slide.
aResults presented based on a mixed population of patients. bNo covariates modified the HR by >10%; covariates assessed included: age, race, calendar 
year, time from breast cancer surgery to start of follow-up, post-surgery hormonal or HER2 therapy, use of nonsteroidal anti-inflammatory medications in the 
prior 90 days, prior or concurrent use of immunosuppressive therapy (methotrexate, thiopurines, TNFi, or other biologic therapy [abatacept, rituximab, 
tocilizumab]), and histories of chronic kidney disease, chronic liver disease, diabetes mellitus, coronary artery disease, and 
congestive heart failure. 



Study Limitations: 
• Risk of unmeasured confounding since this is an observational study; authors were 

unable to measure RA disease activity

• Potential for surveillance bias if users of immunosuppressive therapy were more 
frequently surveyed by clinicians than nonusers

• Limited statistical power for analyses related to thiopurines; limited statistical power 
for subgroup analyses related to duration of immunosuppressive therapy

• Results from this study cannot be generalized to women with active breast cancer 
undergoing treatment since the study focused only on subjects with presumed cured 
breast cancer

• Rituximab, which has been recommended by some for patients with RA in the above 
setting, could not be studied due to the small number of users

No Increased Risk of Breast Cancer Recurrence 
Observed in Patients With RA (cont’d)
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RA=rheumatoid arthritis
Mamtani R, et al. Arthritis Rheumatol. 2016;68(10):2403‐2411. 



Based on Registry Data, Initiation of a TNFi Was Not 
Associated With Increased Recurrence of Breast 
Cancer Among Patients With RA
• A 2014 nationwide cohort study examined patients with RA and a history of breast cancer (n=143) 

from the Swedish Biologics Register (ARTIS) and the Swedish Cancer Register:
– No differences were observed in risk of recurrent breast cancer between TNFi-treated patients and biologic-

naïve patients during follow-up 
– Generalizability of findings to women with recent breast cancer or breast cancer with poor prognosis remains 

unknown
– Findings support current guidelines suggesting that use of TNF inhibitors is safe among patients with a history of 

breast cancer exceeding 5 years
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Occurrence and HR of Recurrent Breast Cancer Among 120 TNFi-Treated and 120 Biologic-Naïve Individuals With RA, 
Stratified on Time Between Index Cancer and Start of TNFi Treatment/Follow-up

Time (y) between index 
breast cancer and start of 

follow-up
TNFi-treated Biologic-naïve HRa (95% CI)

Recurrent breast cancer (patients at risk in strata)

0-5 3 (17) 2 (17) 1.4 (0.2 to 8.6)

>5 6 (103) 7 (103) 0.8 (0.3 to 2.4)

Study Limitations: limited power; surveillance bias; the study population was restricted to patients in remission at the start of follow-up 
P=0.06 for difference between strata.
Table reproduced from TNF inhibitor therapy and risk of breast cancer recurrence in patients with rheumatoid arthritis: a nationwide cohort study. 
Winthrop KL et al Ann Rheum Dis. 2015;74(12):2137-2143, Copyright © 2015. with permission from BMJ Publishing Group Ltd.
NOTE: There are limitations of applicability of Swedish RA registry data to RA patients in the United States.
aUnadjusted. 
CI=confidence interval; HR=hazard ratio; RA=rheumatoid arthritis; TNF=tumor necrosis factor; TNFi=tumor necrosis factor inhibitor. 
Raaschou P, et al. Ann Rheum Dis. 2015;74(12):2137-2143. 



American College of Rheumatology (ACR) 
Recommendations for RA Patients With a 

History of Malignancy
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RA=rheumatoid arthritis. 



ACR Recommendations for RA Patients With a 
History of Malignancy

• Randomized clinical trials are often underpowered and of too short a duration to thoroughly evaluate the risks of rare events, 
such as malignancy2

• Treatment decisions should be made by clinicians and include patients’ values and preferences1

• Recommendations are not proscriptive and should be used as a guide for RA treatment1

High-risk Condition Recommendation Level of Evidencea

Previously treated or untreated skin 
cancer (non-melanoma or melanoma)

Strong recommendation
Use DMARDs over biologics in melanoma (PICO F.1).
Use DMARDs over tofacitinib in melanoma (PICO F.2).

Use DMARDs over biologics in nonmelanoma (PICO F.3).
Use DMARDs over tofacitinib in nonmelanoma (PICO F.4).

Very low

Previously treated lymphoproliferative 
disorder

Conditional recommendation
Use rituximab over TNFi (PICO G.1)

Use combination DMARD or abatacept or tocilizumab over
TNFi (PICO G.2, G.3, and G.4).

Very low 

Previously treated solid organ 
malignancy

Same recommendations as in patients without this condition 
(PICO H.1). Very low 

Past history of treated or untreated malignancy1

Table reprinted from 2015 American College of Rheumatology guideline for the treatment of 
rheumatoid arthritis. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25 by permission from John Wiley & Sons, 
Copyright © 2015, American College of Rheumatology. 
aIn the absence of any data, the level of evidence was rated as very low because it was based on clinical experience only. 
ACR=American College of Rheumatology; DMARD=disease-modifying antirheumatic drug; PICO=population, intervention, comparator, and
outcomes; RA=rheumatoid arthritis; TNFi=tumor necrosis factor inhibitor
1. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25. 
2. Lebrec H, et al. Curr Med Res Opin. 2015;31(3):557-574. 
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Click here to see Clarifying Notes section for further definitions of evidence



31%

Corrona Registry1

(N=880)

Study population: 880 patients with RA 
and a solid malignancy

• Approximately 1 in 3 patients continued 
therapy with biologics and tsDMARDs 
after malignancy diagnosis

• Approximately 1 in 3 patients initiated 
biologic therapy within 5 years of 
diagnosis

• The majority of initiations (54%) 
were TNFis

33%

BSRBA-RA2

(N=309)

Study population: 309 patients with RA 
receiving TNFi and diagnosed with 
cancera

• Treatment decisions varied by cancer 
site at diagnosis 

• Patients with cancer at sites 
associated with longer survival were 
more likely to continue or restart a 
biologic >5 years after diagnosis

Continued TNFi 
after cancer 
diagnosis

12%

CCC3

(N=1719)

Study population: 1719 patients with RA 
and cancerb

• The most frequent biologic therapy used 
after cancer diagnosis was TNFi

• Almost 20% of patients switched 
biologic therapy at a later stage

Biologic use after 
cancer diagnosis

Treated with 
biologics/tsDMARDs 

immediately after 
cancer diagnosis

Malignancies and Biologic Use in Real-World Practice
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NOTE: There are limitations of applicability of British RA registry data to RA patients in the United States.
aIncluded patients diagnosed with first diagnosis of lung, breast, colorectal, or prostate cancer or lymphoma. bPatients with more than one primary or non-melanoma 
cancer were excluded from the study. The most common cancers identified in patients were breast cancer, lymphoma, prostate cancer, and melanoma.
BSRBA-RA=British Society for Rheumatology Biologics Register for RA; CCC=Comprehensive Cancer Center (a part of the NCI in the US); 
RA=rheumatoid arthritis; TNFi=tumor necrosis factor inhibitor; tsDMARD=targeted synthetic disease-modifying antirheumatic drug.
1. Pappas DA, et al. [abstract 2605] Arthritis Rheumatol. 2016;68(suppl 10). 2. Druce K, et al. [abstract 3067] Arthritis Rheumatol. 2016;68(suppl 10). 
3. Zamora NV, et al. [abstract 2546] Arthritis Rheumatol. 2016;68(suppl 10). 



Summary
• Patients with RA have an increased risk of overall malignancy and 

of specific malignancies (eg, lymphoma and lung cancers) compared with the 
general population1

• Patients treated with a TNFi may have an increased risk of specific cancer 
types, such as NMSC or melanoma2,3

• TNFi treatment does not appear to increase the risk of malignancy in the 
general population or in RA patients with prior malignancies2,4-7

• Current data are limited and suggest no increased risk of malignancy with 
JAK inhibitors8-10
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JAK=Janus kinase; NMSC=non-melanoma skin cancer; RA=rheumatoid arthritis; TNFi=tumor necrosis factor inhibitor. 
1. Simon TA, et al. Arthritis Res Ther. 2015;17:212. 2. Ramiro S, et al. Ann Rheum Dis. 2014;73(3):529-535. 3. Ruderman EM. Rheumatology 
(Oxford). 2012;51(suppl 6):vi37-vi43. 4. Raaschou P, et al. BMJ. 2013;346:f1939. 5. Ramiro S, et al. Ann Rheum Dis. 2014;73(3):529-535. 6. Harigai 
M, et al. Mod Rheumatol. 2016;26(5):642-650. 7. Ruderman EM. Rheumatology (Oxford). 2012;51(suppl 6):vi37-vi43. 8. Curtis JR, et al. Ann Rheum 
Dis. 2016;75(5):831-841. 9. Maneiro JR, et al. Semin Arthritis Rheum. 2017;47(2):149-156. 10. Cohen SB, et al. Ann Rheum Dis. 2017;76(7):1253-
1262.
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TNFi and Cancer Recurrence: ARTIS Registry 
Clarifying Notes

ARTIS=Anti‐Rheumatic Therapy in Sweden; TNFi=tumor necrosis factor inhibitor
Raaschou P, et al. Ann Intern Med. 2018;169:291-299. 

Match Sample Analysis Details:
• This is a nested match sample analysis. Matched sample A is inclusive of samples B and C. Sample B is inclusive of 

sample C. Sample A comprised all patients with RA who started TNFi treatment between 2001 and 2015 and had a 
history of cancer recorded in the Swedish Cancer Registry in 1960 or later (n=467). Sample B included patients 
whose index cancer was diagnosed in 2001 or later (n=223). Sample C was restricted to patients whose cancer was 
diagnosed in 2003 or later (when information on stage was available) and who started TNFi treatment in 2006 or later 
(when information on prescribed medications was available in the Swedish Prescribed Drug Register) (n=138). 
Matching variables were sex, birth year (±10 years), year of diagnosis (±5 years) of the index cancer, cancer type, and 
index cancer stage (invasive vs in situ in samples A and B or tumor, node, and metastasis stage in sample C).
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Increased Recurrence of Non-Melanoma Skin 
Cancer in Patients With RA Treated with MTX or 
Biologic DMARDs Clarifying Notes
Additional Study Information:
• Additional table information: The number of events for the abatacept and rituximab rows were updated to accurately 

reflect the incidence rates provided in the table, per communication with Dr Jeffrey R Curtis, an author of Scott FI 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. 

• Footnotes for table on reference slide:
*The numbers in the abatacept and rituximab rows differ from the publication based on email communication with Dr Jeffrey R. 
Curtis, March 2019. The publisher was contacted to request a correction to the manuscript, but a resolution was not obtained.
aNo covariates modified the HR by more than 10%. Covariates assessed included TNFi, sulfasalazine or hydroxychloroquine, 
leflunomide, abatacept, rituximab, age, sex, median latitude, cumulative corticosteroid exposure, and number of dermatology 
encounters in the year after surgery for the incident nonmelanoma skin cancer.
bWith the use of meta-analytic methods to pool these 2 groups, MTX exposure was associated with an increased risk of second 
NMSC (HR, 1.60; 95% CI, 1.08-2.37).
cAdjusted for TNFi exposure before the incident NMSC diagnosis; no other covariates modified the HR by more than 10%.
dAdjusted for abatacept exposure before the incident NMSC diagnosis; no other covariates modified the HR by more than 10%.
eAdjusted for rituximab exposure before the incident NMSC diagnosis; no other covariates met the 10% change criteria for 
confounding.
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DMARD=disease-modifying antirheumatic drug; CI=confidence interval; HR=hazard ratio; MTX=methotrexate; NMSC=non-melanoma skin cancer; 
RA=rheumatoid arthritis; TNFi=tumor necrosis factor inhibitor. 
Scott FI, et al. JAMA Dermatol. 2016;152(2):164-172.
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reference slide

ACR Recommendations for RA Patients With a 
History of Malignancy Clarifying Notes

GRADE Working Group grades of evidence1,2

• High quality: further research is very unlikely to change confidence in the 
estimate of effect

• Moderate quality: further research is likely to have an important impact on the 
confidence in the estimate of effect and may change the estimate

• Low quality: further research is very likely to have an important impact on the 
confidence in the estimate of effect and is likely to change the estimate

• Very low quality: very uncertain about the estimate
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ACR=American College of Rheumatology; RA=rheumatoid arthritis;
1. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25. 2. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25. Supplementary 
appendix. 
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Large Granular Lymphocytic (LGL) Leukemia and RA

RA=rheumatoid arthritis.
1. Steinway SN. Blood Rev. 2014;28(3):87-94. 2. Lamy T, Loughran TP Jr. Blood. 2011; 117(10):2764-2774.
3. Cornec D, et al. Blood. 2013;122(9):1583-1586.

• LGL represents a spectrum of rare clonal lymphoproliferative 
disorders1

• Autoimmune disorders comorbid with LGL occur in up to 40% 
of cases1

– RA is the most frequent autoimmune disorder in patients with LGL, 
reported in up to 36% of cases1,2

– Treatment of RA with certain medications has been associated with 
long-term remission in patients with LGL3
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Cohort Data Assessing Risk of Malignancies in 
Patients on MTX

SIR for Malignancies in MTX-treated RA Patients (N=458) 

42

Table reprinted from Incidence of melanoma and other malignancies among rheumatoid arthritis patients treated with methotrexate. Buchbinder R et 
al. Arthritis Rheum. 2008;59(6):794-799 by permission from John Wiley & Sons, Copyright © 2008, American College of Rheumatology. 
Data from 458 Australian patients with RA (4145 person-years). 
CI=confidence interval; MTX=methotrexate; RA=rheumatoid arthritis; SIR=standard incidence rate.
Buchbinder R, et al. Arthritis Rheum. 2008;59(6):794-799. 

• Study Limitations: This is an ex-US study, which limits its applicability to patients with RA in the US; patient population is representative of 
patients with RA seen in one of the six community-based rheumatology practices in Melbourne, Australia; because the study was not 
population based, there was potential for selection bias; at the time of the study, the cancer registry was complete up until the end of 1998, 
and cancers identified in this study after this time were not included in the estimate of cancer risk; the study did not include a control group of 
patients with RA who were not exposed to MTX, and thus, it was not possible to assess the risk of malignancy attributable to MTX.



Systematic Review of Risk of Malignancies in 
Patients on Biologics
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Table reprinted from Safety of synthetic and biological DMARDs: a systematic literature review informing the 2013 
update of the EULAR recommendations for management of rheumatoid arthritis. Ramiro S, et al. Ann Rheum Dis. 
2014;73(3):529-535. Copyright © 2014, BMJ Publishing Group Ltd, by permission from BMJ Publishing Group Ltd.

• A systematic literature review of observational 
studies (including registries) was conducted and the 
findings from this review confirm the known safety 
pattern of sDMARDs and bDMARDs in the 
treatment of RA. Interventions included bDMARDs
studied (anakinra, infliximab, etanercept, 
adalimumab, rituximab, abatacept, tocilizumab, 
golimumab or certolizumab pegol) or sDMARD
(methotrexate, leflunomide, hydroxychloroquine, 
sulfasalazine, gold/auranofin, azathioprine, 
chlorambucil, chloroquine, cyclosporin, 
cyclophosphamide, mycophenolate, minocycline, 
penicillamine, tacrolimus or tofacitinib) and a 
comparator was required.

• Patients on TNFi did not have an increased risk of 
malignancies in general, lymphoma or non-
melanoma skin cancer, but the risk of melanoma 
may be slightly increased.
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