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Abstract

Objectives: Recent results from “ORAL Surveillance” trial have raised concerns regarding
the cardiovascular safety of tofacitinib in patients with rheumatoid arthritis (RA). We further
examined this safety concern in the real-world setting.

Methods: We created two cohorts of RA patients initiating treatment with tofacitinib or tumor
necrosis factor inhibitors (TNFI) using de-identified data from Optum Clinformatics (2012-2020),
IBM MarketScan (2012-2018), and Medicare (parts A, B, and D, 2012-2017) claims databases:
1) A “real-world evidence (RWE) cohort” consisting of routine care patients; and 2) A “RCT-
duplicate cohort” mimicking inclusion and exclusion criteria of the ORAL surveillance trial

to calibrate results against the trial findings. Cox proportional hazards models with propensity
score fine stratification weighting were used to estimate hazard ratios (HR) and 95% confidence
intervals (CI) for composite outcome of myocardial infarction and stroke and accounting for 76
potential confounders. Database-specific effect estimates were pooled using fixed effects models
with inverse-variance weighting.

Results: In the RWE cohort, 102,263 patients were identified of whom 12,852 (12.6%) initiated
tofacitinib. The pooled weighted HR (95% CI) comparing tofacitinib with TNFI was 1.01 (0.83 to
1.23) in RWE cohort and 1.24 (0.90 to 1.69) in RCT-duplicate cohort which aligned closely with
ORAL-surveillance results (HR: 1.33, 95% CI: 0.91 to 1.94).
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Conclusions: We did not find evidence for an increased risk of cardiovascular outcomes with
tofacitinib in RA patients treated in the real-world setting; however, tofacitinib was associated with
an increased risk of cardiovascular outcomes, albeit statistically non-significant, in RA patients
with cardiovascular risk factors.

Keywords

Tofacitinib; rheumatoid arthritis; cardiovascular outcomes

Introduction

Methods

Rheumatoid arthritis (RA) is a chronic autoimmune disease that affects approximately
0.2% of adults worldwide.l RA is characterized by systemic inflammation that leads to
joint damage and extra-articular manifestations including cardiovascular (CV) disease that
adversely impact morbidity and mortality. Janus kinase (JAK) inhibitors (consisting of
tofacitinib, baricitinib, upadacitinib) are a class of targeted synthetic disease modifying
anti-rheumatic drugs (DMARDS) that are increasingly used for management of patients
diagnosed with moderate to severely active rheumatoid arthritis.2 3 Tofacitinib, first
approved in United States in 2012, is the most commonly prescribed JAK inhibitor.2 4

Tofacitinib has been associated with improved disease control in RA patients with similar
efficacy when compared with other biological DMARDs such as adalimumab.5~" However,
recent reports have from the “ORAL Surveillance” post-marketing safety trial have indicated
a potential for increased risk of major adverse CV events (MACE) with tofacitinib, in
comparison with tumor necrosis factor inhibitors (TNFI), among RA patients at least 50
years of age and with at least one risk factor for cardiovascular disease (HR: 1.33, 95%

Cl: 0.91 to 1.94).8-10 Thus, the aim of this study was to conduct a large population-based
observational study to further examine the risk of CV outcomes with tofacitinib in RA
patients treated in routine clinical care settings.

Data Sources and Study Design

We conducted a new user, active comparator cohort study (Supplemental Figure 1) using
claims data from the Optum Clinformatics (November 2012-June 2020), IBM MarketScan
(November 2012- December 2018), and Medicare (parts A, B, and D, November 2012-
December 2017) databases.! The Optum and MarketScan claims databases capture de-
identified record of over 200 million and 78 million commercially insured patients
respectively in the United States. Medicare is a federal health insurance program and
provides healthcare coverage for residents of the U.S. aged at least 65 years and patient aged
less than 65 with a disability status as ascertained by U.S. Social Security Administration.
All three data sources provide longitudinal information including patient demographics,
inpatient and outpatient medical diagnoses and procedures, and prescription dispensing
records. The protocol for this study was registered on clinicaltrials.gov (NCT04772248)
and reporting followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines.12 13 The study protocol received approval (IRB
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#2011P002580-207) from the Institutional Review Board of Brigham and Women’s Hospital
(Boston, Massachusetts). Requirement for patient informed consent was waived because all
personal identifiers were removed from each of the datasets to ensure patient confidentiality.
Signed data license agreements were obtained for all data sources.

Study population

The base population consisted of patients initiating treatment on tofacitinib or a TNFI
(infliximab, adalimumab, certolizumab pegol, etanercept, and golimumab). Cohort entry
date corresponded to first TNFI or tofacitinib dispensation (“index drug”) with a minimum
of 365 days of continuous enrollment in health plan prior to and including the cohort entry
date. Patients required at least two diagnosis codes for RA in any setting during the 365 days
baseline period (between 7 and 365 days apart).14 A previous validation study demonstrated
a positive predictive value of 86% for this claims-based algorithm which combines two
diagnosis codes for RA with one DMARD dispensing record.1* To ensure the inclusion

of new users, we excluded TNFI users with a prescription of index TNFI and tofacitinib
users with prescription of tofacitinib in the 365 days prior to cohort entry date. We also
excluded patients with a prescription of tofacitinib and TNFI on cohort entry date, patients
missing data on age or gender, and those with admission to nursing facility or hospice

on or prior to cohort entry date. TNFI users with history of use of any JAK inhibitor or

with prescriptions for multiple agents from the TNFI class on cohort entry date were also
excluded. Finally, tofacitinib users with prescriptions of other approved JAK inhibitors (i.e.
baricitinib or upadacitinib) on or at any point prior to cohort entry date were excluded.

From this source population of RA patients initiating treatment with tofacitinib or TNFI,
we created two study cohorts. The first cohort, “real-world evidence (RWE)”, included

all RA patients from routine care. The RWE cohort included patients at least 18 years

of age in MarketScan and Optum (=65 in Medicare) at cohort entry date. The second
cohort, “RCT-duplicate cohort”, mimicked the inclusion and exclusion criteria of the ORAL
surveillance trial.® This study population was used to calibrate our findings and ensure
comparability with the ORAL Surveillance trial results.8 10 The RCT-duplicate cohort was
restricted to patients at least 50 years of age (65 in Medicare) with at least one methotrexate
dispensation in six months prior to cohort entry date. This cohort was also restricted

to patients with at least one CV risk factor including history of smoking, hypertension,
dyslipidemia, diabetes mellitus, ischemic heart disease, or family history of ischemic heart
disease. Patients hospitalized with infections in the 30-days prior to cohort entry date and
pregnant patients were excluded from the RCT-duplicate cohort.

Exposure and Outcome Definition

We used an as-treated exposure definition whereby patients were followed from

treatment initiation for study outcomes until treatment discontinuation or switch, insurance
disenrollment, death, or end of the study period, whichever occurred first. The primary
endpoint was defined as a composite CV outcome consisting of hospitalizations for
myocardial infarction (MI) or stroke. Patients were followed for CV outcomes on the

day after the cohort entry date (Supplemental Figure 1). Individual CV outcomes were
also examined independently as secondary outcomes including M, stroke, heart failure
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hospitalization, and coronary revascularization. We also examined the risk of all-cause
mortality as an additional secondary outcome. Finally, we examined the risk of herpes zoster
as a positive control outcome as previous studies have established an increased risk of herpes
zoster with tofacitinib.15 16

Covariate Assessment

We assessed 76 potential confounders (75 in MarketScan) during the baseline covariate
assessment period defined as the 365 days prior to treatment initiation (full list of covariates
are included in Supplemental Methods).

Statistical Analysis

Descriptive statistics were used to summarize baseline characteristics for each study cohort.
Crude incidence rates and corresponding 95% confidence intervals (CI) were reported for
each study outcome. Propensity score (PS) fine stratification weighting was used to account
for measured confounders in this study (details outlined in Supplemental Methods).1’
Standardized differences (%) were used to assess the balance in individual covariates
between two treatment groups before and after PS fine-stratification weighting.18 19 Cox
proportional hazards model were used to estimate hazard ratios and corresponding 95%
confidence intervals (Cl) accounting for potential confounders using PS fine stratification
weights and using an as-treated exposure definition in the primary analysis. Robust variance
estimation was used to calculate 95% CI to account for weighting. We also assessed crude
and weighted difference in rates and corresponding 95% CI when comparing tofacitinib with
TNFI using Poisson regression. Effect estimates were pooled across three databases using
fixed effects model with inverse variance weighting. We examined cumulative incidence of
composite CV outcomes and the corresponding 95% CI separately for each treatment group.
We used the Aetion Evidence Platform for cohort construction.2? Analyses were conducted
using SAS version 9.4 (SAS Institute, Cary, NC) and R (R Foundation for Statistical
Computing, Vienna, Austria).

Secondary and Sensitivity analyses

Pre-specified subgroup analyses were conducted based on age (<65 and > 65), sex, and
baseline cardiovascular disease (RWE cohorts only). In addition, we examined the risk
of CV outcomes by stratifying by unique number of previous agents of bDMARD:S (i.e.
0 vs =1). Secondary analysis was also conducted by using an /ntention-to-treat exposure
definition whereby patients were censored 365 days after initiation of treatment with
tofacitinib or TNFI. We also conducted 1:1 PS matching where each patient initiating
tofacitinib was matched with a patient initiating TNFI using nearest neighbor greedy
matching without replacement using a caliper of 0.025 on the natural scale of the PS.21 22
Finally, sensitivity analyses were conducted by restricting the TNFI comparator group in
RWE and RCT-duplicate cohorts to only adalimumab and etanercept users, the specific
TNFI which were the comparator in the ORAL Surveillance trial.% 10
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Results

RWE Cohort

Study Population—The Consort diagrams for construction of the RWE and RCT-
duplicate cohorts are outlined in Supplemental Tables 1 - 6. In RWE cohort, 28,568,

34,083, and 39,612 patients who met the inclusion and exclusion criteria were identified
from Optum, MarketScan, and Medicare respectively of whom 13.2%, 15.6%, and 9.5%
initiated treatment on tofacitinib (Supplemental Table 7). The mean age, in years, comparing
tofacitinib and TNFI users was 56.8 vs 54.6 in Optum, 54.7 vs 52.7 in MarketScan, and
72.1vs 72.2 in Medicare. The majority of patients in RWE cohort were female across

the three databases (77% to 79%). The prevalence of CVD risk factors and previous

use of co-medications was slightly higher in tofacitinib users compared with TNFI users
(Supplemental Table 7).

In RWE cohort, 13% of patients in Optum, 10% in MarketScan, and 31% in Medicare had a
history of cardiovascular disease. There were no discernable differences across most markers
of healthcare utilization when comparing tofacitinib and TNFI users (Supplemental Table

7). Overall, PS fine stratification achieved excellent covariate balance with standardized
differences close to zero across all covariates (Table 1, Supplemental Table 8).

Primary Outcome—The crude incidence rates of the primary CV endpoint per 100
person-years (95% CI) for tofacitinib and TNFI users were 0.73 (0.47 to 1.09) and 0.61
(0.51t0 0.72) in Optum, 0.75 (0.52 to 1.05) and 0.52 (0.44 to 0.61) in MarketScan, and 2.14
(1.66 t0 2.70) and 1.86 (1.71 to 2.02) in Medicare (Table 2).

In the primary analysis, the pooled weighted HR (95% CI) for CV outcomes when
comparing tofacitinib with TNFI was 1.01 (0.83 to 1.23) with weighted rate difference
(95% CI) corresponding to 0.02 (-0.19 to 0.23) CV events per 100 person-years (Figure

1 and Supplemental Table 9). Correspondingly, there was no differences in cumulative
incidence of composite CV outcomes when comparing tofacitinib with TNFI in any of the
three databases (Supplemental Figure 2). Among tofacitinib users, the median (interquartile
range) months to CV events was 6.9 (2.9 to 16.3) in Optum, 5.1 (2.0 to 12.3) in MarketScan,
and 6.0 (2.0 to 13.4) in Medicare. Among TNFI users, the median (interquartile range)
months to CV events was 7.5 (2.7 to 17.5) in Optum, 6.1 (2.5 to 11.7) in MarketScan, and
6.3 (2.4 to 15.1) in Medicare.

In subgroup analyses, the pooled weighted HR (95% CI) was 1.27 (0.95 to 1.70) and 0.81
(0.61 to 1.07) among patients with and without history of cardiovascular disease respectively
(Figure 2 and Supplemental Table 9). The pooled weighted HR (95% CI) among patients <
65 years of age was 1.00 (0.66 to 1.50) and 1.05 (0.84 to 1.33) for patient aged more than 65
years. No association was observed across other subgroups including among males (pooled
weighted HR: 1.05, 95% CI: 0.70 to 1.56), females (pooled weighted HR: 0.97, 95% CI:
0.77 to 1.23), patients with previous use of biological DMARDs (pooled weighted HR: 1.06,
95% CI: 0.79 to 1.40), and patients without previous use of biological DMARDs (pooled
weighted HR: 1.02, 95% CI: 0.77 to 1.35)(Supplemental Table 9). Consistent results were
observed across other sensitivity and secondary analyses including PS matching, intention-
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to-treat exposure definition, and restriction of the TNFI comparator to adalimumab and
etanercept users (Supplemental Table 9).

Secondary outcomes—*For individual CV outcomes, the pooled weighted HR (95% Cl)
was 1.04 (0.82 to 1.33) for MI, 0.93 (0.66 to 1.31) for stroke, 1.07 (0.79 to 1.46) for heart
failure hospitalization, and 1.04 (0.78 to 1.40) for coronary revascularization (Supplemental
Table 10) when comparing tofacitinib users with TNFI users. The pooled weighted HR (95%
Cl) was 1.20 (0.98 to 1.46) for all-cause mortality. For the positive control outcome, we
successfully replicated the known association between tofacitinib and risk of herpes zoster
(pooled weighted HR 1.98, 95% CI: 1.78 to 2.19).

RCT-duplicate Cohort

Study Population—In the RCT-duplicate cohort, 6,878, 8,071, and 20,121 patients were
identified from Optum, MarketScan, and Medicare, respectively, of whom 11.6%, 14.3%,
and 7.7% initiated treatment with tofacitinib (Supplemental Table 11). Overall, PS fine
stratification weighting achieved excellent covariate balance in this study population with
standardized differences close to zero for all covariates (Supplemental Table 12).

Primary outcome—The crude incidence rates of the primary CV endpoint per 100
person-years (95% CI) for tofacitinib and TNFI users were 1.33 (0.64 to 2.45) and 0.94
(0.71 to 1.23) in Optum, 1.22 (0.65 to 2.08) and 0.80 (0.60 to 1.04) in MarketScan,

and 2.39 (1.64 to 3.38) and 1.78 (1.58 to 2.00) in Medicare (Table 2). In the primary
analysis, the pooled weighted HR (95% CI) for primary CV outcome was 1.24 (0.90 to 1.69)
corresponding to a pooled weighted rate difference (95% CI) of 0.28 (-0.24 to 0.80) CV
events per 100 person-years when comparing tofacitinib users with TNFI users (Figure 1
and Supplemental Table 13). The cumulative incidence of CV outcomes was similar when
comparing with tofacitinib with TNFI users in Optum and MarketScan but was slightly
higher among tofacitinib users in Medicare, albeit with wide confidence intervals for these
analyses (Supplemental Figure 3). The median months (interquartile range) to CV events
among tofacitinib users was 6.9 (2.6 to 14.2) in Optum, 6.0 (2.8 to 11.8) in MarketScan, and
5.2 (1.7 to 12.4) in Medicare. Among TNFI users, the median (interquartile range) months to
CV events was 6.9 (3.0-11.0) in Optum, 7.1 (2.8-12.5) in MarketScan, and 6.8 (2.2 to 15.8)
in Medicare. In sensitivity analysis restricting comparator to adalimumab and etanercept
(Supplemental Table 13), the pooled weighted HR (95%) CI for primary CV outcome was
1.32 (0.94 to 1.86).

Discussion

Overall, in this large population-based study, tofacitinib in comparison with TNFI was not
associated with risk of composite CV outcome in RA patients treated in real world settings
(pooled weighted HR: 1.01, 95% ClI: 0.83 to 1.23). Results from the RCT-duplicate cohort
were consistent with those reported from the ORAL surveillance trial (pooled weighted HR:
1.24, 95% CI: 0.90 to 1.69 vs trial: 1.33, 95% CI: 0.91 to 1.94).8 10 An increased risk of

CV outcomes was also observed among RWE patients with history of cardiovascular disease
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(pooled weighted HR: 1.27, 95% CI: 0.95 to 1.70) but not those without history of CVD
(pooled weighted HR: 0.81, 95% CI: 0.61 to 1.07).

The findings from previous studies examining the association between tofacitinib and CV
outcomes have been discordant. Recent reports from the ORAL Surveillance trial have
indicated that both 5mg and 10mg twice daily dose of tofacitinib, in comparison with TNFI,
were associated with increased risk of major adverse CV events (HR: 1.24, 95% CI: 0.81

to 1.91 and HR: 1.43, 95% CI: 0.94 to 2.18 respectively).8 10 This trial consisted 4,362
patients who were at least 50 years of age, with one at least one risk factor for cardiovascular
disease, and with a background of treatment with methotrexate.® 10 Results from a recent
meta-analysis of RCTs, excluding ORAL surveillance, were inconclusive for the association
between tofacitinib and CV risk in patients with RA (Odds Ratio: 1.29, 95% CI: 0.40 to
4.13) or chronic plaque psoriasis (Odds Ratio: 3.61, 95% CI: 0.71 to 18.43) due to low

event rates.23 In contrast, among patients enrolled in the CORRONA RA registry in the
United States, tofacitinib, in comparison with biological DMARDs (including TNFI and
non-TNFI biologics), was not associated with an increased risk of MACE which was defined
as MI, stroke, transient ischemic attack, or CV death (HR: 0.61: 0.34 to 1.06).24 Our results
suggest that the association between tofacitinib and CV outcomes may be modified by
baseline CV risk. In patients from our RWE cohort who had no underlying CV risk factors
or history (87% of patients in Optum, 90% in MarketScan, and 69% in Medicare), we noted
no detectable impact of tofacitinib treatment on risk of adverse CV outcomes. However,
among patients with CV risk factors or history, estimates consistently suggested a potentially
elevated risk. We recommend continuing research to better understand risk-benefit tradeoffs
of this important treatment option in a wide range of RA patients.

Overall, there is no known direct mechanism that would explain a detrimental effect of
tofacitinib on risk of CV outcomes. In phase Il and 111 trials, both doses of tofacitinib

(5mg or 10mg) either as monotherapy or in combination with non-biologic DMARDs were
associated with 15 to 20% increase in low-density lipoprotein cholesterol (LDL-C) and high-
density lipoprotein cholesterol (HDL-C levels) when comparing four weeks after treatment
initiation with baseline. The changes in LDL-C and HDL-C levels persisted 12 months
after treatment initiation.2> However, the levels of the ratio of total-cholesterol: HDL-C and
LDL-C: HDL-C levels, which are more reliable predictors of CV events, did not change.2®
In another study with 46 RA patients, tofacitinib was not associated with changes in carotid
intima-media thickness when comparing 54 weeks after treatment initiation with baseline
(1.09 + 0.69 and 1.08 + 0.78 mm respectively).26 Additional mechanistic studies will be
required in light of potential increased risk of CV outcomes associated with tofacitinib in
ORAL Surveillance trial.

This study has strengths and limitations. First, we conducted a large multi-database
population-based studies with more than 102,000 patients, a sample size larger than the
ORAL Surveillance trial and CORRONA RA registry study in the United States.8 10 24
Second, we comprehensively assessed the risk of individual CV outcomes including M,
stroke, heart failure, and coronary revascularization. Third, we employed a new user design
active comparator design to control for confounding by disease severity and circumvent
prevalent-user bias.1! Fourth, we calibrated our results using the RCT-duplicate cohort to
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assess the validity of the study and ensure that are results were comparable with those

of the ORAL surveillance post-marketing trial.8 10 Fifth, we found an increased risk of
herpes zoster infection which was included as a positive control outcome, consistent with
previous studies.® 16 Finally, the study protocol was pre-registered prior to conducting
our study.12 Our study has some limitations. First, residual confounding by factors not
captured in administrative claims including RA activity is possible. However, we used

an active comparator group (i.e., TNF inhibitors) and adjusted for 76 confounders (75

in MarketScan) including multiple variables that may serve as proxies for RA disease
severity. Reassuringly, a recent study using the CORRONA RA registry, a prospective
disease-based registry inclusive of 50,605 RA patients across 177 private and academic
practices in the United States, demonstrated that RA patients who are treated with tofacitinib
are comparable to patients treated with biological DMARDS in regards to RA-related
variables including clinical disease activity index.24 In addition, we observed approximately
equal distribution in time to CV events throughout follow-up after treatment initiation
among tofacitinib and TNFI users in RWE and RCT-duplicate cohorts. Second, exposure
misclassification is possible due to incomplete adherence to study drugs. To minimize
exposure misclassification, we implemented an as-treated exposure definition where the
occurrence of study outcomes was assessed while patients were on treatment. Finally, we
could not assess the risk of CV outcomes with newer JAK inhibitors including baricitinib
and upadacitinib and thus additional studies will be required to examine the risk of CV
outcomes with these newer agents.

Overall, in this multi-database population-based study, we did not find evidence for an
increased risk of CV outcomes with tofacitinib, in comparison with TNFI, among RA
patients treated in the real-world setting. However, concordant with results from ORAL
Surveillance safety trial, tofacitinib, in comparison with TNFI, was associated with an
elevated risk of CV outcomes, though statistically non-significant, in RA patients with CV
risk factors or a history of cardiovascular disease. Thus, an elevated risk of CV outcomes
cannot be ruled out in patients with CV risk factors or history of cardiovascular disease.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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KEY MESSAGE

WHAT IS ALREADY KNOWN ON THIS TOPIC

Recently released topline findings from “ORAL Surveillance” post-marketing
trial have raised concerns that tofacitinib, in comparison with tumor necrosis
factor inhibitors, may increase the risk of cardiovascular disease in patients
with rheumatoid arthritis.

WHAT THIS STUDY ADDS

In this multi-database, population-based study including 102,263 rheumatoid
arthritis patients, tofacitinib was not associated with an increased risk

of cardiovascular outcomes when compared with tumor necrosis factor
inhibitors.

A numerically increased risk of cardiovascular outcomes was observed in
older patients with cardiovascular risk factors or history of cardiovascular
disease.

HOW MIGHT THIS IMPACT ON CLINICAL PRACTICE OR FUTURE
DEVELOPMENTS?

In this study in real-world setting, tofacitinib, in comparison with tumor
necrosis factor inhibitors, was not associated with increased risk of
cardiovascular outcomes, although an increased risk of cardiovascular
outcomes with tofacitinib cannot be ruled out in patients with cardiovascular
risk factors or history of cardiovascular disease.
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Analysis Weights (%) HR (95% ClI)
RWE Cohort
Optum »—.——« 18.2 0.90 (0.56 to 1.44)
MarketScan }——0—1 25.4 1.15 (0.78 to 1.71)
Medicare l—d—d 56.4 0.98 (0.76 to 1.28)
Pooled HR (95% Cl) ‘ 100 1.01 (0.83 to 1.23)
RCT-duplicate Cohort
Optum ' . i 124 1.15 (0.47 to 2.83)
MarketScan ' ° | 22.0 1.14 (0.58 to 2.24)
Medicare i 65.6 1.28 (0.87 to 1.90)
Pooled HR (95% ClI) -. 100 1.24 (0.90 to 1.69)
T | 1
0.25 1 -
Tofacitinib decreases risk Tofacitinib increases risk

Hazard Ratio

Figure 1.
Forest plot of propensity score fine stratification weighted hazard ratios and corresponding

95% confidence intervals for composite cardiovascular outcomes when comparing
tofacitinib with tumor necrosis factor inhibitors in patients with rheumatoid arthritis in RWE
cohort (top panel) and RCT-duplicate cohort (bottom panel)
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Analysis Weights (%) HR (95% ClI)
Previous CVD
Optum } 16.0 1.30 (0.63 to 2.68)
MarketScan e e 214 2.04 (1.09 to 3.82)
Medicare e 62.6 1.08 (0.75 to 1.55)
Pooled HR (95% ClI) <‘ 100 1.27 (0.95 to 1.70)
No Previous CVD
Optum R 204 0.76 (0.41 to 1.42;
MarketScan S e 28.3 0.84 (0.49 to 1.42
Medicare e 51.3 0.81 (0.55 to 1.20)
Pooled HR (95% Cl) ’ 100 0.81 (0.61 to 1.07)
gemale B 18.7 1.01 (0.59 to 1.73)

ptum i d .59 to
MarketScan f:—| 226 0.95 (058 to 1.55)
Medicare — 58.7 0.97 (0.71 to 1.31)
Pooled HR (95% Cl) ‘ 100 0.97 (0.77 to 1.23)
Male
Optum } | 16.5 0.55 (0.20 to 1.47
MarketScan e 335 1.56 (0.78 to 3.12
Medicare e 50.0 0.99 (0.56 to 1.75,
Pooled HR (95% CI) ’ 100 1.05 (0.70 to 1.56)
ége 565 B — 34.2 0.98 (0.49 97

ptum 7 .98 (0.49 to 1.97)
MarketScan . 62.1 1.10 (0.65 to 1.85)
Medicare « { 3.7 0.24 (0.03 to 2.05)
Pooled HR (95% ClI) ‘ 100 1.00 (0.66 to 1.50)
Age > 65
Optum A S — 13.1 0.87 (0.46 to 1.65)
MarketScan —_—————————— 13.0 1.66 §0.88 to 3.15;
Medicare —e—rf 73.9 1.01 (0.77 to 1.32
Pooled HR (95% CI) 100 1.05 (0.84 to 1.33)
Prior Use of at least one bDMARD
Optum I | 15.0 0.99 (0.48 to 2.07)
MarketScan e 30.1 1.28 (0.76 to 2.15)
Medicare e 54.9 0.97 (0.66 to 1.42)
Pooled HR (95% CI) ’ 100 1.06 (0.79 to 1.40)
go prior use of bDMARD -

ptum e : 0.92 (0.50 to 1.69)
MarketScan e 20.9 1.07 (0.58 to 1.98)
Medicare Beoooe 57.9 1.04 (0.72 to 1.51)
Pooled HR (95% Cl) ’ 100 1.02 (0.77 to 1.35)

[ 1
0.2 1 5

Tofacitinib decreases risk

Figure 2.

Hazard Ratio

Tofacitinib increases risk

Forest plot of propensity score fine stratification weighted hazard ratios and corresponding
95% confidence intervals for composite cardiovascular outcomes for subgroup analyses in

RWE study cohort
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Incidence rate, crude hazard ratio, and corresponding 95% confidence intervals for the primary composite
cardiovascular outcome in RWE and RCT-duplicate cohort of rheumatoid arthritis patients initiating treatment
with tofacitinib or tumor necrosis factor inhibitors

Total . Crude Incidence

Data source | EXPosure Sample Events person Crude Inmdenc*e Rate Rate Difference Crude HR

group Size years of (95% CI) * (95% ClI)

follow-up (95% C1)
RWE Cohort

TNFI 24,805 143 23,458 0.61 (051 to 0.72) Ref Ref
Optum

Tofacitinib 3,763 2 3,273 0.73(0.47101.09) | 0.12 (-0.19 t0 0.43) 1'211(367)8 to

TNFI 28,776 141 27,257 0.52 (0.4 to 0.61) Ref Ref
MarketScan 1.44 (0.99 to

Tofacitinib 5,307 35 4,655 07505210105 | 0.23(-00310050) | 444G

TNFI 35,830 562 30,277 1.86 (1.71 10 2.02) Ref Ref
Medicare

Tofacitinib 3,782 69 3,229 214 (166102.70) | 0.28(~0.25t0 0.81) 1'151(259 to

TNFI 89,411 846 80,992 1.24 (1.16 t0 1.33) Ref Ref
Pooled

Tofacitinib 12,852 128 11,157 131(110t0156) | 0.20(0.01100.39) 1'231%;2 to

RCT-Duplicate Cohort

TNFI 6,077 56 5,932 0.94 (0.71 10 1.23) Ref Ref
Optum

Tofacitinib 801 10 752 133(0.64t02.45) | 0.39 (~0.47 to 1.25) 1'432(2'17)3 B

TNFI 6,920 55 6,857 0.80 (0.60 to 1.04) Ref Ref
MarketScan

Tofacitinib 1,151 13 1,069 122 (065t02.08) | 0.41(-02810 1.11) 1'502(%2 o

TNFI 185576 289 16,241 1.78 (1.58 t0 2.00) Ref Ref
Medicare

Tofacitinib 1,545 32 1,338 2.39 (164103.38) | 0.61(-0.24t0 1.47) 1'351(34‘;3 to

TNFI 31,573 400 29,030 1.46 (132 to 1.61) Ref Ref
Pooled

Tofacitinib 3,497 55 3,159 183 (L41102.39) | 0.46(0.01100.92) 1'391%'5‘;5 B

-Abbreviations: CI-Confidence interval, HR-Hazard ratio, RCT-randomized controlled trial, Ref-Reference, RWE-Real world evidence, TNFI-
tumor necrosis factor inhibitors

-All estimates were pooled using fixed effects models with inverse variance weighting

*
Per 100 person-years
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