










ation between ABA and a reduced risk of coronary revascu-
larization by 65% in MarketScan (HR 0.35, 95% CI
0.16–0.77; Figure 3); after combining the 2 databases, the
combined HR was 0.63 (95% CI 0.44–0.92). The risk of MI
was also reduced in ABA initiators, similar to what we
observed in the overall cohort (HR 0.58, 95% CI 0.39–0.87
in the Medicare cohort; combined HR 0.64, 95% CI
0.44–0.92). No significant association was observed between
ABA use and other secondary outcomes (incident HF,
incident VTE, stroke/TIA) in the CVD+ subgroup.
    In the CVD– subgroup, combined HR of any of the
secondary results were not significantly different between
ABA and TNFi. However, in the Medicare cohort, we consis-
tently found an association between ABA use and a lower
risk of MI (HR 0.52, 95% CI 0.32–0.83; Figure 4), as well
as stroke/TIA (HR 0.61, 95% CI 0.41–0.92).

DISCUSSION
In this large observational study including Medicare-enrolled
elderly patients and commercially insured younger patients,
we found that the risk of a composite CVD endpoint,
including MI, stroke, and revascularization, was lower in
patients with RA who initiated ABA compared with those who
initiated a TNFi. Further, such association was consistently
noted among high risk groups such as the older population
(Medicare cohort) and patients with baseline CVD.

    From the primary outcome analyses in overall cohort and
subgroups, we observed that IR was highest in TNFi initiators
in the Medicare CVD+ subgroup (5.92 per 100 PY).
Combined estimates demonstrated ABA initiators had 20%
reduction in composite CVD risk versus TNFi initiators in
overall and CVD+ subgroup. However, there was no signifi-
cant difference in the composite CVD risk among patients
without baseline CVD. In the Medicare cohort, we observed
a more pronounced relative risk in the CVD– subgroup than
CVD+ subgroup. It is possibly because of the larger
difference in IR of TNFi initiators in the 2 subgroups. The
absolute IR difference between ABA and TNFi initiators was
still greater in the CVD+ subgroup (–1.74 per 100 PY)
compared to that in CVD– subgroup (–0.94 per 100 PY). To
our knowledge, no previous studies have shown such a
difference in CVD risk associated with use of ABA between
RA patients with and without underlying CVD conditions. 
    Unlike the results from Medicare, in MarketScan we
found no associations between ABA and CVD risk in the
overall group or any of the CVD subgroups. Different results
from the 2 databases might be partially explained by the
difference in mean age since Medicare primarily includes
patients aged ≥ 65 years. Because of the relatively smaller
number of patients aged ≥ 65 years in MarketScan, however,
we could not fully investigate the potential effect modifi-
cation by age on the CV effect of ABA. Further, MarketScan
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Figure 2. Risk of secondary outcomes for ABA versus TNFi use after PS matching in overall cohort. ABA: abatacept; HF: heart failure; MI: myocardial
infarction; PS: propensity score; TIA: transient ischemic stroke; TNFi: tumor necrosis factor inhibitors; VTE: venous thromboembolism.
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Figure 3. Risk of secondary outcomes for ABA versus TNFi after PS matching in baseline CVD+ subgroup. ABA: abatacept; CVD: cardiovascular disease;
HF: heart failure; MI: myocardial infarction; PS: propensity score; TIA: transient ischemic stroke; TNFi: tumor necrosis factor inhibitors; VTE: venous 
thromboembolism.

Figure 4. Risk of secondary outcomes for ABA versus TNFi after PS matching in baseline CVD– subgroup. ABA: abatacept; CVD: cardiovascular disease;
HF: heart failure; MI: myocardial infarction; PS: propensity score; TIA: transient ischemic stroke; TNFi: tumor necrosis factor inhibitors; VTE: venous 
thromboembolism.
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tends to have healthier enrollees than Medicare given the
same age groups. Difference in the socioeconomic status and
physical activity level in the 2 databases may also partly play
a role in the results. However, we did not have information
on these variables.
    We also examined each component of primary outcomes
(MI, coronary revascularization, and stroke/TIA) plus 2 other
common CVD (incident HF and incident VTE) as secondary
outcomes. Overall, we observed a protective trend of ABA
compared to TNFi after combining estimates from the 2
databases (Figure 2, Figure 3, and Figure 4), although most
of the associations were not significant; this is possibly
related to the smaller sample size and number of outcomes,
which resulted in reduced power.
    Our results for the secondary outcome of MI are similar
to the findings from Zhang, et al19. The authors conducted a
retrospective cohort in Medicare enrollees from 2006 to 2012
and demonstrated that TNFi initiators had a 30% higher risk
of acute MI compared with ABA initiators. In the Medicare
cohort, we observed a 44% reduction in the risk of MI in
ABA initiators compared to TNFi initiators. Subgroup
analyses also demonstrated similar results. After combining
results from the 2 databases, the risk reduction in ABA versus
TNFi was 36% in the CVD+ subgroup and 22% in the CVD–
subgroup.
    Although we observed a trend of potentially protective
effect of ABA in Medicare, there was an increased risk of
incident VTE in ABA users compared to TNFi in the baseline
CVD+ subgroup from both Medicare and MarketScan. There
is limited evidence about ABA safety profile regarding VTE
outcome, and our study has limited power to further explain
the observed result. Future studies are needed to examine the
effect of ABA on VTE. 
    Our study has several strengths. First, we examined 2 large
nationwide databases with different baseline characteristics.
Previous studies mostly focused on older patients with RA
and we could not fully understand the comparative CV safety
of TNFi or non-TNF biologics among RA patients with
different CV risk profiles. Here we demonstrated that ABA
has more favorable CV safety among patients with RA at
high CV risk (i.e., those with baseline CVD conditions or
advanced age). Second, our study population is representative
of both publicly and commercially insured populations in the
United States. Third, by stratifying the cohort into with and
without baseline CVD subgroups, we were able to provide
more specific evidence for physicians regarding treatment
decisions for patients with different baseline risks. Finally,
we conducted a comprehensive assessment of 65 covariates
including healthcare utilization and physicians’ orders for
laboratory tests, and we used 1:1 PS matching to better adjust
for the baseline confounding between the 2 exposure groups.
    Our study has several limitations. First, as inherent in any
observational study, our study is subject to confounding by
partially measured or unmeasured covariates. TNFi initiators

and ABA initiators might have different disease severity and
activity, but such data were not available in the study
databases. However, to better account for unmeasured
balance RA disease activity and severity in our study cohorts,
we included baseline covariates such as use of steroids,
nonsteroidal antiinflammatory drugs, opioids, and other
DMARD, as well as visits to rheumatologists and other
healthcare utilization patterns and physicians’ orders for
laboratory tests in the PS model; these variables can provide
indirect information related to RA disease severity. Further,
using the new user design with an active comparator (i.e., the
TNFi group), we tried to reduce the confounding by
indication27. In the PS-matched cohort from each database,
use of nbDMARD, oral glucocorticoids in 30 or 365 days,
and the cumulative dose of oral glucocorticoids prior to the
index date were well balanced. Nonetheless, residual
confounding remains a potential issue in our study. Second,
we conducted 1:1 PS matching, which has limited the number
of patients in each group, thus leading to potentially inade-
quate statistical power for some secondary analyses. Third,
potential misclassification of comorbidities and outcomes is
possible as we mainly relied on billing diagnosis and
procedure codes. Because smoking or excess alcohol use can
increase a risk of CVD, we used claims-based algorithms to
identify patients who smoked28 or consumed alcohol at
baseline. However, it is likely that these variables were under-
recorded because our algorithms mostly recorded patients
who had severe use of tobacco or alcohol. Fourth, we
required all patients to be actively enrolled at least 1 year
prior to the index date for covariate assessment. However,
this period may not have been adequately long to determine
patients’ baseline CV risk or RA severity or duration. Because
we used insurance claims databases, we needed to rely on
patients’ active enrollment status in a given health plan.
    Our present study, based on 2 large RA cohorts enrolled
in commercial health plans or Medicare in the United States,
suggests a more favorable CV safety of ABA compared to
TNFi, particularly among RA patients with advanced age and
presence of CVD at baseline. The results provide important
population-based head-to-head comparison data that could
guide physicians’ treatment decision for patients with RA in
clinical practice.
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