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[ Abstract] Objective To compare the differential reporting disproportionality patterns of
cardiovascular adverse events associated with three JAK inhibitors used for the treatment of rheumatoid arthritis
(RA). Methods Reports involving tofacitinib, baricitinib, and upadacitinib were retrieved from the U.S. Food
and Drug Administration Adverse Event Reporting System (FAERS) from the quarter of their respective U.S.
approvals through the first quarter of 2026. Analyses were restricted to reports in which the target drug was
designated as the primary suspect and the indication was RA. Adverse events were coded using MedDRA
preferred terms (PTs), and eligible PTs were prespecified and hierarchically classified into thromboembolic
events, ischemic cardiovascular and cerebrovascular events, arrhythmia/heart failure, and abnormalities in
blood pressure/lipid monitoring. The reporting odds ratio (ROR) was used as the primary disproportionality
measure, with PRR/MHRA, MGPS, and BCPNN applied for consistency assessment. Pairwise comparative
reporting odds ratios (cRORs) were calculated for 10 clinically important PTs, and a sensitivity analysis was
conducted using a common event-occurrence window from the third quarter of 2019 through the first quarter
of 2026. Results A total of 96,534 RA-related JAK inhibitor reports were included, of which 3,589 unique
reports contained at least one cardiovascular-related PT, generating 15,918 cardiovascular PT event records.
The proportions of reports containing cardiovascular adverse events were 2.93% for tofacitinib, 9.21% for
baricitinib, and 4.89% for upadacitinib (P<0.001). Pairwise comparisons showed that, compared with
tofacitinib, baricitinib exhibited greater reporting disproportionality for pulmonary embolism [cROR=6.57,
95%CI (5.22, 8.26)], deep vein thrombosis [cCROR=5.71, 95%CI (4.25, 7.68)], heart failure [CROR=2.76, 95%CI
(1.61, 4.72)], and transient ischemic attack [cCROR=4.42, 95%CI (2.62, 7.44)]. Baricitinib also showed higher
cRORs than upadacitinib for these events. Compared with tofacitinib, upadacitinib showed greater reporting
disproportionality for thrombosis, myocardial infarction, atrial fibrillation, and transient ischemic attack. In the
common-window sensitivity analysis, the directions of the baricitinib-associated differences in pulmonary
embolism, deep vein thrombosis, and transient ischemic attack were consistent with those observed in the
primary analysis. Exploratory time-to-onset analysis showed a numerically shorter median time to onset for
baricitinib-related drug-PT event records. Conclusion The three JAK inhibitors shared reporting
disproportionality patterns for thromboembolic and ischemic cardiovascular and cerebrovascular events. The
main differences were observed for baricitinib-associated pulmonary embolism, deep vein thrombosis, and
transient ischemic attack, as well as upadacitinib-associated thrombosis and transient ischemic attack. These
findings may serve as pharmacovigilance signals requiring further validation. They reflect disproportionality in
a spontaneous reporting database and should not be interpreted as estimates of true incidence or as a risk

among the drugs.
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Table 1. Basic characteristics of RA reports associated with the three JAK inhibitors [n (%) 1]
i H FEEA (n=63 962) EFEE (n=2910) LIAEE (n=29 662) At (n=96 534)
TS
g/gds 52303 (81.80) 2217 (76.20) 23120 (77.90) 77 640 (80.40)
Bk 10971 (17.20) 566 (19.50) 5585 (18.80) 17 122 (17.70)
ESl 688 (1.10) 127 (4.40) 957 (3.20) 1772 (1.80)
Ry ()
<65 36720 (57.40) 1145 (39.30) 9115 (30.70) 46980 (48.70)
65~85 22457 (35.10) 1147 (39.40) 6437 (21.70) 30041 (31.10)
>85 828 (1.30) 57 (2.00) 299 (1.00) 1184 (1.20)
BNl 3957 (6.20) 561 (19.30) 13811 (46.60) 18 329 (19.00)
ESE 53002 (82.90) 1041 (35.80) 20303 (68.40) 74 346 (77.00)
HA 1166 (1.80) 523 (18.00) 675 (2.30) 2364 (2.40)
JIIE-WN 3841 (6.00) 26 (0.90) 1864 (6.30) 5731 (5.90)
i 35 (0.10) 29 (1.00) 14 (0.00) 78 (0.10)
e A B
i IN 27159 (42.50) 875 (30.10) 5318 (17.90) 33352 (34.50)
TH2H 26589 (41.60) 1576 (54.20) 21411 (72.20) 49 576 (51.40)
At B A 10214 (16.00) 459 (15.80) 2933 (9.90) 13 606 (14.10)
4
{EBE 7427 (11.60) 906 (31.10) 6008 (20.30) 14341 (14.90)
BT 1678 (2.60) 167 (5.70) 1088 (3.70) 2933 (3.00)
f& M A 302 (0.50) 70 (2.40) 91 (0.30) 463 (0.50)
g 360 (0.60) 42 (1.40) 262 (0.90) 664 (0.70)
JrEss)R (B 27384 (42.80) 2006 (68.90) 19 026 (64.10) 48 416 (50.20)
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Table 2. Drug—specific reporting disproportionality metrics for selected cardiovascular PTs

PT 251 R ROR (95%CI) PRR (%) EBGM (EBGMO05) IC (1€025)
i 5 FEIREAR 334 1.91 (1.70, 2.14) 1.91 (126.06) 1.79 (1.60) 0.84 (0.67)
HEE 97 19.95 (16.23, 24.51) 19.65 (1628.93) 18.68 (15.20) 422 (3.68)
Ly e 154 2.12 (1.79, 2.50) 2.12 (80.95) 2.00 (1.69) 1.00 (0.74)
R AR T 1% FeE 219 2.19 (1.89, 2.52) 2.18 (120.91) 2.02 (1.75) 1.01 (0.80)
(2= 56 19.37 (14.79, 25.38) 19.21 (917.88) 18.28 (13.96) 4.19 (3.42)
g e 69 1.51 (1.18, 1.93) 1.51 (11.02) 1.47 (1.15) 0.56 (0.19)
D AESE FeEA 448 1.24 (1.13, 1.37) 1.24 (19.16) 1.22 (1.11) 0.29 (0.14)
B 32 3.50 (2.47, 4.96) 3.48 (56.19) 3.46 (2.44) 1.79 (1.18)
LinEe 254 1.95 (1.72, 2.22) 1.95 (105.93) 1.85 (1.63) 0.89 (0.70)
[iidiiRES=CIN A 556 1.67 (1.53, 1.82) 1.67 (131.47) 1.59 (1.46) 0.67 (0.54)
EFE e 32 3.58 (2.52, 5.07) 3.57 (58.57) 3.54 (2.50) 1.82 (1.21)
SiaE e 291 240 (2.12, 2.71) 2.40 (208.30) 223 (1.97) 1.16 (0.97)
J5 it A 239 1.05 (0.92, 1.19) 1.05 (0.47) 1.04 (0.91) 0.06 (-0.13)
ME e 17 272 (1.69, 4.39) 2.72 (18.36) 2.71 (1.68) 1.44 (0.62)
i e 141 1.59 (1.34, 1.89) 1.59 (28.08) 1.54 (1.29) 0.62 (0.36)
=i ES FRIRE 943 1.01 (0.94, 1.08) 1.01 (0.06) 1.01 (0.94) 0.01 (-0.09)
M EE e 26 0.90 (0.61, 1.32) 0.90 (0.31) 0.90 (0.61) -0.16 (-0.71)
LinE e 313 0.76 (0.68, 0.85) 0.76 (22.18) 0.77 (0.69) -0.37 (-0.54)
IKESIA E i) 452 2.05 (1.86, 2.26) 2.05 (209.98) 1.91 (1.73) 0.93 (0.78)
MEEE 14 2.06 (1.22, 3.49) 2.06 (7.61) 2.05 (1.21) 1.04 (0.19)
LinE e 253 2.63 (2.30, 3.00) 2.62 (221.36) 241 (2.11) 1.27 (1.07)
IR T e 747 1.34 (1.24, 1.44) 1.34 (57.54) 131 (1.21) 0.38 (0.27)
M E e 8 0.47 (0.23, 0.94) 0.47 (4.79) 0.47 (0.24) -1.09 (-1.96)
L e 124 0.46 (0.39, 0.55) 0.46 (75.96) 0.48 (0.40) -1.07 (-1.33)
NOViE3 FeRE 120 0.75 (0.62, 0.90) 0.75 (9.36) 0.76 (0.64) -0.39 (-0.65)
EEE 15 3.80 (228, 6.32) 3.79 (30.55) 3.76 (2.26) 1.91 (0.96)
L e 68 1.22 (0.96, 1.56) 1.22 (2.59) 1.21 (0.95) 0.27 (-0.09)
S M i A FeEA 85 1.07 (0.86, 1.33) 1.07 (0.35) 1.06 (0.85) 0.09 (-0.24)
EEE 17 8.67 (5.35, 14.03) 8.65 (112.30) 8.47 (5.23) 3.08 (1.89)
e 85 335 (2.66, 4.23) 3.35 (117.69) 2.97 (2.36) 1.57 (1.20)

e BlRCAH B ARG M- BARPT FAHLRE; Bl —IRSRE4 S A KRR PTH 25134, 4254 ROR #2A FAERS % 338 & A 408, AU IRE %
B, TR T a0 R eH 5
x3 EAOMEPTHAYEREREILE [cROR (95%Cl) ]
Table 3. Pairwise reporting disproportionality comparisons for selected cardiovascular PTs [cROR (95%Cl) ]

PT EEE R vs. BB B e vs. FEIE AT EEEE vs. SR B
i 5 6.57 (5.22, 8.26) 0.99 (0.82, 1.20) 6.61 (5.11, 8.54)
R AL T 1% 571 (4.25, 7.68) 0.68 (0.52, 0.89) 8.42 (5.90, 12.00)
L WAESE 1.58 (1.10, 2.26) 1.22 (1.05, 1.43) 1.29 (0.89, 1.86)
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