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Abstract

Objective. To assess whether abatacept as initial biological DMARD (bDMARD) in the treatment of RA, when compared

with other bDMARDs, is associated with an increased risk of cancer overall and by specific cancer sites (breast, lung,

lymphoma, melanoma and non-melanoma skin cancer).

Methods. We performed a population-based cohort study among patients newly treated with bDMARDs within the

US-based Truven MarketScan population and Supplemental US Medicare from 2007 to 2014. Cox proportional

hazards models were used to estimate hazard ratios and 95% CIs of any cancer (and specific cancers) associated

with initiation of abatacept, compared with initiation of other bDMARDs, adjusted for age and deciles of the propensity

score.

Results. The cohort included 4328 patients on abatacept and 59 860 on other bDMARDs, of whom 409 and 4197 were

diagnosed with any cancer during follow-up (incidence rates 4.76 per 100 per year and 3.41 per 100 per year, respect-

ively). Compared with other bDMARDs, the use of abatacept was associated with an increased incidence of cancer

overall (hazard ratioadjusted 1.17; 95% CI 1.06, 1.30). Analyses by specific cancer sites showed a significantly increased

incidence of non-melanoma skin cancer (hazard ratioadjusted 1.20; 95% CI 1.03, 1.39), but no significant difference for

other specific cancer sites.

Conclusion. The use of abatacept as first bDMARD in the treatment of RA was associated with a slight increased risk

of cancer overall and particularly non-melanoma skin cancer, compared with other bDMARDs. This potential signal

needs to be replicated in other settings.
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Rheumatology key messages

. Abatacept in RA was associated with a slight increased overall cancer risk relative to other biologic DMARDs.

. The risk increase was for non-melanoma skin cancer but not breast, lung, lymphoma and melanoma.

. These findings warrant replication particularly if prescribers are channelling higher risk patients to abatacept.

Introduction

Biologic DMARDs (bDMARDs) approved in the treatment

of RA are known to induce partial immune incompetence

and have been suspected to be associated with increased

risks of cancers. However, the bulk of the evidence con-

cerning anti-TNF-a bDMARDs to date remains reassuring.

Abatacept, a cytotoxic T-lymphocyte-associated protein

4 (CTLA-4)-fusion protein that blocks T cell activation, has

a distinct mechanism of action [1]. Therefore, abatacept

could be associated with a different risk profile compared

with other bDMARDs [2].

Among bDMARDs, most studies have assessed the risk

of cancer associated with TNF-a inhibitors, suggesting

that, compared with conventional synthetic DMARDs
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(csDMARDs), TNF-a inhibitors do not increase the risk of

cancers in general, but may slightly increase the risk of

skin cancer [melanoma or non-melanoma skin cancer

(NMSC)] [3�6]. In contrast, there are very few data on

the safety of abatacept, particularly in first-line utilization.

Recently, a potential signal was reported for a higher risk

of NMSC with abatacept compared with other bDMARDs

[7�9]. However, one study showed evidence that phys-

icians are prescribing abatacept to patients who are

older, and have longer disease duration and more comor-

bid conditions [10]. This suggests that prescribers per-

ceive a more favourable safety profile of abatacept in

first line, thereby possibly channelling their use to popu-

lations at risk for cancers. Moreover, while the initiation of

bDMARDs such as abatacept is usually combined with a

csDMARD, primarily MTX, some patients with RA may

receive bDMARDs as monotherapy, mainly because of

MTX intolerance or noncompliance. While meta-analyses

suggest that bDMARDs as monotherapy have generally

similar efficacy as in combination with a csDMARD such

as MTX, there are no data on the comparative safety of

these two regimens [11].

We assessed whether abatacept, when used as the ini-

tial bDMARD for RA, is associated with an increased risk

of overall cancer and of specific cancers, including breast,

lung, lymphoma, melanoma and NMSC, compared with

other bDMARDs. We also assessed whether the combin-

ation of bDMARDs and MTX is associated with an

increased risk of cancer, compared with bDMARDs

monotherapy.

Methods

Data source

We performed a population-based cohort study using the

Truven Health MarketScan Commercial and Supplemental

Medicare US databases [12]. The Truven MarketScan

Commercial database is a US administrative claims data-

base with patient information dating back to 2006 [12].

The database provides detailed information on >70 million

privately insured patients <65 years of age, from >150

employers and 20 health plans. The MarketScan

Medicare Supplemental database covers patients

>65 years of age receiving Medicare coverage in the

USA. This database records data on approximately 6 mil-

lion patients, including demographics, drug information

and enrolment information dating back to 2006. The

study protocol was approved by the Research Ethics

Board of the Jewish General Hospital, Montréal, Canada.

Study population

The base cohort consisted of all new users of a bDMARD,

including abatacept, on or after 1 January 2007, through

31 December 2014. Thus, all patients with at least one

prescription for a bDMARD aged 18 years or older on

the date of the first bDMARD prescription (cohort entry

date) were considered. New users were defined by no

prior prescription of bDMARD during the 6 months

before cohort entry. To be included in the cohort, patients

were required to have been enroled in the database for at

least 6 months before cohort entry. They were also

required to have at least two inpatient or outpatient

RA diagnostic codes (International Classification of

Diseases, Ninth revision: 714.xx) at any time prior to and

including the cohort entry date, or within 6 months after

this date. This criterion for RA is based on MacLean’s

positive predictive value of an administrative data-based

algorithm for the identification of patients with RA [13]. We

excluded patients with history of any cancer (including

NMSC) in the 6 months before cohort entry, as well as

patients with <6 months of follow-up after cohort entry.

The latter was necessary for latency purposes as short

duration exposures are unlikely to be associated with

cancer. As the risk of cancer is also expected to be

latent and continue beyond the period of exposure,

follow-up started 6 months after cohort entry until a

cancer diagnosis, end of enrolment in the database or

end of data collection (31 December 2014), whichever

occurred first, irrespective of whether there was a subse-

quent switch to another bDMARD.

Exposure definition

Exposure to abatacept and other bDMARDs (listed in

supplementary Table S1, available at Rheumatology

online) was defined from dispensed prescriptions.

Treatments were identified using the National Drug Code

for dispensed medications and procedure codes for injec-

tion or infusion. Patients were considered exposed to the

first bDMARD prescribed at cohort entry until the end of

follow-up, irrespective of whether there was a subsequent

switch to another bDMARD (analogous to an intention-to-

treat approach). For the primary objective, initiators

of abatacept were compared with initiators of

other bDMARDs. For the secondary objective, initiators

of bDMARDs (including abatacept) concomitantly using

MTX were compared with initiators of bDMARDs as

monotherapy (including abatacept).

Outcomes

The primary outcome of interest was overall cancer.

Outcome events of cancers were identified using

International Classification of Diseases, Ninth revision

diagnosis codes (supplementary Table S2, available at

Rheumatology online). We also performed separate ana-

lyses for cancers of particular interest, namely breast

cancer, lung cancer, lymphoma, melanoma and NMSC.

Statistical analysis

Descriptive statistics were used to compare baseline

characteristics between patients initially prescribed aba-

tacept vs other bDMARDs, as well as to compare

bDMARDs with or without MTX. Overall rates of cancer

were estimated using Poisson distribution by counting

events and person-time of follow-up.

To control for potential confounding, we used multivari-

ate logistic regression to estimate propensity scores of

being exposed to abatacept vs other bDMARDs condi-

tional on baseline covariates measured in the 6 months
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before cohort entry. These consisted of age, sex, year of

cohort entry, comorbidities [hypertension, diabetes,

hospitalized infections, asthma, chronic obstructive pul-

monary disease, chronic kidney disease, leukopaenia,

neutropaenia, peripheral arterial disease, hyperlipidaemia,

cardiovascular disease, autoimmune diseases (excluding

RA)] and medications [MTX, other csDMARDs (supple-

mentary Table S1, available at Rheumatology online), par-

enteral antibiotics, oral and parenteral corticosteroids,

and NSAIDs]. The propensity score distributions were

then trimmed to include only patients with overlapping

distributions.

For the primary objective, Cox proportional hazards re-

gression models were used to estimate hazard ratios

(HRs) with 95% CIs of cancer overall and specific cancers

associated with initiation of abatacept, compared with ini-

tiation of other bDMARDs, adjusted for deciles of the pro-

pensity score and age. An intention-to-treat approach was

used, based on the bDMARD prescription at cohort entry

as the exposure definition. A latency period of 6 months

was applied whereby any patient with an outcome event

occurring during the first 6 months after the initiation of

exposure was not included in the analysis. For the sec-

ondary objective, the same approach was used to com-

pare all users of a bDMARD as add-on therapy to MTX

with those similar patients using a bDMARD as monother-

apy with respect to the incidence of all outcome events.

Sensitivity analyses

We conducted several sensitivity analyses to assess the

robustness of our results. First, the baseline period of

6 months used to define new use and to measure the cov-

ariates was extended to 1 year. Second, the effect of the 6-

month latency period was assessed by considering no la-

tency, a 1-year latency and a 2-year latency period. Third,

we used a definition requiring one inpatient cancer diagnos-

tic code or two outpatient diagnostic codes to identify

cancer, in which case, the date of the second diagnostic

code was taken as the date of the event. Fourth, the com-

parator group was restricted to TNF-a inhibitors, namely

infliximab, etanercept, adalimumab, certolizumab pegol

and golimumab. Fifth, we excluded patients with a diagno-

sis of cancer at any time prior to cohort entry. Sixth, to

estimate the potential effect of a switch from the first

bDMARD to another bDMARD during follow-up, we re-

peated the primary analysis using a time-dependent expos-

ure definition. Specifically, patients were considered

exposed to the bDMARD prescribed at cohort entry (aba-

tacept or other bDMARD) up until 6 months after the first

switch (from abatacept to another bDMARD or from an-

other bDMARD to abatacept), and were considered

exposed to the latter until the end of follow-up (in a separate

category). Seventh, we repeated the main analysis after

matching each abatacept user to one bDMARD user on

the propensity score. Finally, we performed stratified ana-

lyses by the source database, namely the commercial

claims and Medicare Supplemental.

Statistical analyses were conducted using SAS, Version

9.2 (SAS institute, Inc., Cary, NC, USA) and R (R Foundation

for Statistical Computing, Vienna, Austria; http://www.R-

project.org/).

Results

The base cohort included 84 453 new users of a bDMARD

anytime between 2007 and 2014 (Fig. 1). After applying all

inclusion and exclusion criteria, the study cohort included

64 188 patients (4328 on abatacept vs 59 860 on other

bDMARDs). For the secondary objective, the study cohort

included 2426 patients initiating bDMARD with MTX and

61 092 patients initiating bDMARD as monotherapy (sup-

plementary Fig. S1, available at Rheumatology online).

Baseline characteristics differed between initiators of

abatacept and initiators of other bDMARDs. Abatacept

initiators were older, more frequently women and had

more comorbidities (except for other autoimmune dis-

eases) than the initiators of other bDMARDs (Table 1).

However, fewer abatacept initiators were on MTX and

NSAIDs at baseline. At cohort entry, other bDMARDs

were mainly etanercept (40.8%), adalimumab (31.8%)

and infliximab (13.9%). Initiators of bDMARD with MTX

had fewer other autoimmune diseases than initiators of

bDMARDs without MTX, but were more likely to have

used MTX during the 180-day baseline period (supple-

mentary Table S3, available at Rheumatology online).

After cohort entry, 1046 patients (24%) switched from

abatacept to another bDMARD, and 3730 patients (6%)

switched from another bDMARD to abatacept.

After allowing for the 6-month latency period, 409 pa-

tients were diagnosed with cancer among the 4328 pa-

tients on abatacept (incidence rate: 4.76 per 100 per year).

In comparison, 4197 patients were diagnosed with cancer

among the 59 860 on other bDMARDs (incidence rate:

3.41 per 100 per year). The adjusted HR (95% CI) of any

cancer associated with abatacept use was 1.17 (1.06,

1.30) relative to other bDMARDs (Table 2). According to

the Kaplan-Meier curve, there was no peak of increase

early or late after initiation of abatacept (supplementary

Fig. S2, available at Rheumatology online). The adjusted

HR (95% CI) of any cancer, excluding NMSC, was 1.16

(1.01, 1.33). Analyses of specific cancer sites of interest

showed a significant increased risk of NMSC (HR 1.20;

95% CI 1.03, 1.39). The HRs for the other specific

cancer sites of interest generally showed a similar trend,

although their CIs were wide and included unity. In par-

ticular, there was a trend towards an increased risk of

breast cancer not reaching statistical significance (HR

1.25; 95% CI 0.94, 1.66). The results of the sensitivity

analyses yielded findings consistent with those of the

main analyses regarding the risk of cancer overall

(Fig. 2). The stricter outcome definition (requiring two out-

patient or one inpatient cancer diagnostic) generated HR

that excluded the null (HR 1.26; 95% CI 1.13, 1.42).

Compared with the use of TNF-a inhibitors only, use of

abatacept was associated with a significant increase in

the HR of cancer overall (HR 1.19; 95% CI 1.07, 1.32).

Finally, when we considered switching between

bDMARDs, the HR of any cancer remained significant

(HR 1.13; 95% CI 1.01, 1.27).
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There were 176 patients with any cancer among the

2426 patients who initiated a bDMARD with MTX (inci-

dence rate: 3.15 per 100 per year) and 4383 others

among the 61 092 who initiated on bDMARD monother-

apy (incidence rate: 3.49 per 100 per year). The adjusted

HR of any cancer associated with the combination of

bDMARD and MTX was 0.96 (95% CI 0.82, 1.11) relative

to bDMARDs monotherapy (Table 3). The HRs for the spe-

cific cancer sites of interest showed a similar trend. The

sensitivity analyses led to generally consistent results

(Fig. 3).

Discussion

In this real-world cohort study of close to 64 000 patients

with RA, patients initiating treatment with abatacept had a

statistically significant 17% increased risk of overall

cancer, compared with patients initiating treatment with

other bDMARDs. There were no statistically significant

differences for the specific cancers of interest (breast,

lung, lymphoma and melanoma), with the exception of

NMSC. Our findings for abatacept and cancer risk re-

mained consistent in sensitivity analyses. The risks of

cancer among the combination of a bDMARD and MTX

were not elevated compared to those with bDMARD

monotherapy. While these rates are suggestive of small

increases in risk, they must be put into context with the

limitations of real-world studies in order to understand

their clinical significance.

To date, the three studies that evaluated the risk of

cancer between bDMARDs when used as first-line treat-

ment of RA did not find an increase in risk [9, 14, 15].

Cohort studies from Finland [14] and France [15] com-

pared rituximab with TNF-a inhibitors, but were based

on a small number of patients exposed to rituximab, 438

and 186 patients, respectively. The third study was a large

prospective cohort study of the public health care system

in Sweden that compared new users of non-TNF-a inhibi-

tor bDMARDs (abatacept n = 2021, tocilizumab n = 1798

and rituximab n = 3586) and new users of TNF-a inhibitors

(n = 15 129) [9]. In this study, abatacept was not asso-

ciated with a significant increase in the risk of a first inva-

sive solid or haematologic malignant neoplasm (excluding

NMSC) compared with TNF-a inhibitors (HR 1.10, 95% CI

0.82, 1.48). However, the cohort of patients exposed to

abatacept was smaller than ours; most patients starting

FIG. 1 Study flowchart for the primary objective

bDMARD: biologic DMARD.
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treatment with abatacept had previously been treated with

TNF inhibitors (81%). Our findings are consistent with

those of this latter study for any malignancy excluding

NMSC.

With respect to the risk of clinically relevant specific

cancers, we found no association between abatacept

use and the risk for breast cancer, lung cancer, lymphoma

and melanoma. Since analyses for these specific cancer

sites could be underpowered, further investigations are

needed, especially for breast cancer where a numerical

imbalance was found. A 20% increased risk of NMSC was

observed, which is consistent with several previous ob-

servational studies. A first signal was found in a US regis-

try for abatacept compared with csDMARDs for NMSC,

but this signal was only based on two cases [8]. The

Swedish study showed a higher risk of NMSC (HR 2.12;

CI 95% 1.14, 3.95) [9] in abatacept users compared with

TNF-a inhibitors [9]. Also, in a retrospective cohort study

using Medicare data, patients treated with a combination

of abatacept and MTX had a higher risk of NMSC recur-

rence compared with those receiving MTX monotherapy,

although the increase was not statistically significant [7].

Finally, some cases of NMSC were also reported in clin-

ical trials and in post-marketing studies [16�18].

CTLA-4 is an inhibitory molecule that plays a central

role in down-regulating T cell activation. This provides

the rationale for abatacept, a CTLA-4 analogue, in the

treatment of autoimmune and inflammatory diseases.

The role of CTLA-4 in cancer biology is more complex

and includes weakened anti-tumour response and

tumour progression [19], although there are conflicting

data and the clinical significance remains uncertain [20].

Nevertheless, although we cannot rule out residual con-

founding from, for example, exposure to other immuno-

suppressant medications that could also contribute to

cancer risk, the findings of this study are consistent with

a possible role of CTLA-4 in allowing tumours to evade

immune surveillance. While these findings require replica-

tion, it may be prudent to carefully monitor patients

exposed to abatacept for NMSC, ensuring this is consis-

tent with the package insert or prescribing

recommendations.

Our study has several important strengths. First, our

observational study is one of the largest studies to date

on the risk of cancer in patients with RA initiating abata-

cept compared with patients initiating other bDMARDs.

Second, we used relatively recent data to evaluate the

risk of cancer in a population where abatacept is now

frequently prescribed as first-line therapy. Third, this

study involved a database that has been extensively

used for pharmacoepidemiologic investigations, and pre-

vious studies indicate that these data are valid [21].

Fourth, we assessed the stability of our results in several

sensitivity analyses, including various latency time-win-

dows to explore the risk of cancer. Finally, with respect

to exposure, we expect minimal misclassification bias

since exposure was determined from dispensing records.

Despite the strengths of this study, our findings should

be interpreted with consideration of its limitations. First,

TABLE 1 Characteristics of patients initiating treatment

with abatacept vs with other biologic DMARDs

Abatacept Other bDMARDs

Number of patients 4328 59 860
Age at cohort entry,

years, mean (S.D.)
55.8 (12.9) 52.2 (12.9)

18�39 448 (10.4) 9812 (16.4)
40�49 787 (18.2) 13 086 (21.9)

50�59 1437 (33.2) 20 159 (33.7)

60�69 1035 (23.9) 11 954 (20.0)

70�79 483 (11.2) 3679 (6.1)
80+ 138 (3.2) 1170 (2.0)

Women, n (%) 3613 (83.5) 45 815 (76.5)

Cohort entry year, n (%)

2007 598 (13.8) 6942 (11.6)
2008 518 (12.0) 7959 (13.3)

2009 550 (12.7) 8338 (13.9)

2010 484 (11.2) 7664 (12.8)

2011 563 (13.0) 8565 (14.3)
2012 709 (16.4) 8178 (13.7)

2013 588 (13.6) 7684 (12.8)

2014 318 (7.3) 4530 (7.6)
Medications at cohort entry, n (%)

DMARDs

Abatacept 4328 (100.0) 0 (0.0)

Adalimumab 0 (0.0) 19 048 (31.8)
Anakinra 0 (0.0) 225 (0.4)

Certolizumab 0 (0.0) 1388 (2.3)

Etanercept 0 (0.0) 24 437 (40.8)

Golimumab 0 (0.0) 1571 (2.6)
Infliximab 0 (0.0) 8306 (13.9)

Rituximab 0 (0.0) 3646 (6.1)

Tocilizumab 0 (0.0) 740 (1.2)
Tofacitinib 0 (0.0) 499 (0.8)

MTX 105 (2.4) 2318 (3.9)

Other csDMARDs 50 (1.2) 930 (1.6)

Comorbidities at baseline, n (%)
Hypertension 1405 (32.5) 15 729 (26.3)

Type 2 diabetes 587 (13.6) 6581 (11.0)

Asthma 279 (6.4) 3186 (5.3)

Chronic obstructive
pulmonary disease

294 (6.8) 3169 (5.3)

Chronic kidney disease 97 (2.2) 1024 (1.7)

Leukopaenia 30 (0.7) 299 (0.5)
Neutropaenia 18 (0.4) 195 (0.3)

Peripheral arterial
disease

54 (1.2) 548 (0.9)

Hyperlipidaemia 891 (20.6) 11 524 (19.3)

Cardiovascular disease 1076 (24.9) 10 837 (18.1)

Autoimmune disease
(excluding RA)

771 (17.8) 10 875 (18.2)

Hospitalized infection 118 (2.7) 985 (1.6)

Medications at baseline, n (%)

MTXa 2116 (48.9) 33 699 (56.3)
Other csDMARDsa 1709 (39.5) 20 652 (34.5)

Parenteral antibiotics 208 (4.8) 2423 (4.0)

Oral corticosteroids 2506 (57.9) 33 154 (55.4)

Other corticosteroids 1167 (27.0) 14 762 (24.7)
NSAIDs 1767 (40.8) 27 044 (45.2)

Cholesterol-lowering
medication

954 (22.0) 11 747 (19.6)

aNot including prescription on cohort entry day. bDMARD:
biologic DMARD; csDMARD: conventional synthetic DMARD.

https://academic.oup.com/rheumatology 687

Abatacept and cancer risk in RA



patients receiving abatacept anytime or as a first biologic

still tend to be older and have more comorbid conditions.

These data are limited in that clinical characteristics and

severity of RA are not measurable. Second, although the

MarketScan Database includes patients from the entire

USA, it may not be entirely generalizable, since it contains

patients more concentrated in the southern USA and a

higher proportion of females. Moreover, patients with

commercial insurance may not be representative of pa-

tients without insurance or those who receive government

assistance (e.g. Medicaid) for medical care. Third, with

respect to exposure, the 6-month baseline period may

TABLE 2 Crude and adjusted HR of cancer overall and specific cancers associated with abatacept as the initial

bDMARD compared with other bDMARDsa

Initial
treatment

Number of
patients

Number of
events Person-years

Rate per 100
person-years Crude HR

Adjusted HRb

(95% CI)

Any cancer

Other bDMARD 59 860 4197 123 254 3.41 1.00 1.00 (Reference)
Abatacept 4328 409 8596 4.76 1.39 1.17 (1.06, 1.30)

Breast cancer

Other bDMARD 45 815 491 94 967 0.52 1.00 1.00 (Reference)

Abatacept 3613 53 7208 0.74 1.42 1.25 (0.94, 1.66)
Lung cancer

Other bDMARD 59 860 216 123 254 0.18 1.00 1.00 (Reference)

Abatacept 4328 21 8596 0.24 1.39 1.06 (0.67, 1.66)
Lymphoma

Other bDMARD 59 860 234 123 254 0.19 1.00 1.00 (Reference)

Abatacept 4328 21 8596 0.24 1.29 1.14 (0.73, 1.79)

Melanoma
Other bDMARD 59 860 134 123 254 0.11 1.00 1.00 (Reference)

Abatacept 4328 8 8596 0.09 0.86 0.77 (0.38, 1.59)

NMSC

Other bDMARD 59 860 1798 123 254 1.46 1.00 1.00 (Reference)
Abatacept 4328 182 8596 2.12 1.45 1.20 (1.03, 1.39)

Any cancer (excluding NMSC)

Other bDMARD 59 860 2419 123 254 1.96 1.00 1.00 (Reference)
Abatacept 4328 230 8596 2.68 1.36 1.16 (1.01, 1.33)

aAny patient with an outcome event occurring during the first 6 months after the initiation of exposure was not included in the

analysis. bAdjusted for deciles of the propensity score and age. bDMARD: biologic DMARD; csDMARD: conventional synthetic
DMARD; NMSC: non-melanoma skin cancer; HR: hazard ratio.

FIG. 2 Sensitivity analyses for the risk of cancer associated with abatacept as the initial bDMARD compared with other

bDMARDs (primary objective)

bDMARD: biologic DMARD; HR: hazard ratio.
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be too brief to confirm that the initiation of a bDMARD was

truly based on the first ever bDMARD. However, the sen-

sitivity analysis extending the baseline period to 1 year

produced similar results. Fourth, this short baseline

period may also be too brief to accurately identify whether

all cancer cases were incident. In addition, older malig-

nancies may not be recorded any longer and thus would

not appear in the short baseline period. Fifth, with respect

to the outcome measurement, identification of medical

events is limited to data that are captured as part of the

medical record or claims, and events were not linked to

histopathologic findings. However, the sensitivity analysis

defining a cancer by two separate diagnoses (or one in-

patient cancer diagnostic) produced similar results. Sixth,

while the cohort follow-up extended up to 8 years, the

mean follow-up was only 2.1 years, which could

TABLE 3 Crude and adjusted HR of any cancer and specific cancers with the combination of bDMARD and MTX

compared with bDMARD monotherapya

Initial
treatment

Number of
patients

Number of
events Person-years

Rate per 100
person-years Crude HR

Adjusted HRb

(95% CI)

Any cancer

With MTX 2426 176 5596 3.15 0.91 1.00 (Reference)
No MTX 61 092 4383 125 441 3.49 1.00 0.96 (0.82, 1.11)

Breast cancer

No MTX 46 989 517 97 201 0.53 1.00 1.00 (Reference)

With MTX 1899 19 4298 0.44 0.84 0.87 (0.55, 1.37)
Lung cancer

No MTX 61 092 226 125 441 0.18 1.00 1.00 (Reference)

With MTX 2426 9 5596 0.16 0.89 0.96 (0.49, 1.87)
Lymphoma

No MTX 61 092 245 125 441 0.20 1.00 1.00 (Reference)

With MTX 2426 6 5596 0.11 0.55 0.59 (0.26, 1.33)

Melanoma
No MTX 61 092 135 125 441 0.11 1.00 1.00 (Reference)

With MTX 2426 6 5596 0.11 1.00 1.11 (0.48, 2.53)

NMSC

No MTX 61 092 1894 125 441 1.51 1.00 1.00 (Reference)
With MTX 2426 68 5596 1.22 0.81 0.85 (0.67, 1.09)

Any cancer (excluding NMSC)

No MTX 61 092 2512 125 441 2.00 1.00 1.00 (Reference)
With MTX 2426 108 5596 1.93 0.97 1.03 (0.85, 1.25)

aAny patient with an outcome event occurring during the first 6 months after the initiation of exposure was not included in the

analysis. bAdjusted for deciles of the propensity score and age. bDMARD: biologic DMARD; csDMARD: conventional synthetic
DMARD; CI: confidence interval; NMSC: non-melanoma skin cancer; HR: hazard ratio.

FIG. 3 Sensitivity analysis for the risk of cancer associated with the combination of bDMARD and MTX compared with

bDMARD monotherapy (secondary objective)

bDMARD: biologic DMARD; CI: confidence interval; HR: hazard ratio.
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underestimate the risk of adverse drug reactions such as

cancers. Finally, despite the use of propensity score to

balance the two comparison groups, these methods

cannot eliminate residual confounding from unmeasured

factors. Thus, there is the possibility that the results

remain affected by unmeasured confounders, including

smoking, sun exposure, obesity and alcohol consumption.

However, we used several variables which could be con-

sidered as proxies, such as chronic obstructive pulmonary

disease for smoking.

In our study conducted in a real-world US claims data-

base, abatacept initiation in RA was associated with a

slight increased risk of cancer overall relative to other

bDMARDs. The increase was mainly for NMSC, with no

significant increase for the other specific cancer sites.

Add-on MTX on bDMARDs was not associated with a

higher risk of cancer compared with a bDMARD mono-

therapy. Our results warrant replication in further large

population-based studies. In the meantime, it may be pru-

dent to carefully monitor patients exposed to abatacept

for NMSC.
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Clinical vignette
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Bone supernova

A 32-year-old man was hospitalized for febrile pain of the left hip.

Biological examination showed an inflammatory syndrome with an

increased CRP level (176mg/l) and normal leucocytosis. MRI of the

pelvis (Fig. 1) showed osteitis of the left acetabulum, with an

intrapelvic abscess (Fig. 1A). A biopsy showed the presence of

Salmonella. Antibiotic therapy was conducted over a period of

8 weeks, with good efficacy with respect to both clinical and biolo-

gical parameters. Three months later (Fig. 1B), an MRI showed

extinction of the intrapelvic abscess, but persistence of a hyperin-

tense T2 signal in the bone. Further MRI was performed 1 year later

and showed the persistence of a less intense osteitis (Fig. 1C).

Two years later, a final MRI was performed, which showed extinc-

tion of the osteitis (Fig. 1D). Thus, in the case of bone marrow

oedema in MRI, history of previous inflammation is important for

interpretation of the significance of such findings.
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PEPITE, UFR Sciences Médicales et Pharmaceutiques and
3EA 4266 EPILAB, UFR Sciences Médicales et

Pharmaceutiques, 25000 Besançon, France,
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FIG. 1 MRI aspect of an osteitis of the left acetabulum at baseline (A), 3 months (B), 1 year (C) and 2 years later, after

8 weeks of an antibiotic therapy
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