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Background/Purpose: While tumor necrosis factor inhibitors (TNFi) are widely prescribed globally
due to their high efficacy across immune-mediated inflammatory diseases (IMIDs), the impact of
COVID-19 on individuals with IMIDs receiving TNFi remains poorly understood. The objective of this
study was to assess the association between TNFi monotherapy and COVID-19-related hospitalization
or death among individuals with IMIDs, compared to other commonly prescribed
immunomodulatory regimens.

Methods: We used data from three global COVID-19 registries of individuals with rheumatic
diseases, IBD, and psoriasis. Healthcare providers reported COVID-19 outcomes and demographic
and clinical characteristics of individuals with IMIDs with confirmed or suspected COVID-19. We
included resolved adult COVID-19 cases with a diagnosis of inflammatory arthritis (lA), IBD, or
psoriasis reported on or before February 1st, 2021. Medication exposure was defined as a categorical
variable with the following categories: TNFi monotherapy (reference), TNFi in combination with MTX,
TNFi in combination with AZA/6-mercaptopurine (AZA/6MP), MTX monotherapy, AZA/6MP
monotherapy, and janus kinase inhibitor (JAKi) monotherapy. The outcome was COVID-19-related
hospitalization or death. Registry-level analyses and a pooled analysis of data across the three
registries were conducted using multilevel multivariable mixed-effects logistic regression, adjusting
for demographics, clinical characteristics, comorbidities, concomitant immunomodulatory
medications, and accounting for country, calendar-month, and registry-level correlations. In a
sensitivity analysis we excluded patients whose COVID-19 diagnosis was based on symptoms alone.

Results: A total of 6,077 cases from 74 countries were included. Mean (SD) age was 48.8 (16.5) years
and 58.6% were female (Table). The most common diagnoses were rheumatoid arthritis (35.3%) and
Crohn’s disease (25.3%). Over one-fifth (21.3%) of cases were hospitalized for COVID-19 and 3.1%
died. In the pooled analysis, compared with TNFi monotherapy, higher odds of hospitalization or
death were observed with TNFi in combination with AZA/6MP (odds ratio: 1.7, 95% Cl: 1.2-2.6),
AZA/6MP monotherapy (1.8, 1.3-2.6), MTX monotherapy (2.0, 1.6-2.6), and JAKi monotherapy (1.8, 1.2-
2.7). ORs obtained from registry-specific analyses were generally in the same direction and of similar
magnitude as those obtained from the pooled analysis (Figure). Similar findings were obtained after
excluding patients whose COVID-19 diagnosis was based on symptoms alone.

Conclusion: Among individuals with IMIDs, TNFi monotherapy is associated with a lower risk of
adverse COVID-19 outcomes compared with other commonly prescribed immunomodulatory
regimens. These data can help inform treatment decisions for individuals with IMIDs during the

Tndemic.
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Table: Patient and clinical characteristics of the study population and COVID-19 outcomes.

TNF Inhibitors and the Risk of Adverse COVID-19 Outcomes in Patients with Imnmune-Mediated Inflammatory Disease: Pooled D...

N (%) unless specified

GRA SECURE-IBD PsoProtect Pooled

N =3,441 N=2,336 N =300 N =6,077
Age, Mean (SD) 55.0 (14.4) 39.4(15.4)  49.9 (12.6) 48.8 (16.5)
Sex*
Male 1,144 (33.2)  1,139(48.8)  185(61.7) 2,468 (40.6)
Female 2,295 (66.7) 1,153 (49.4)  115(38.3) 3,563 (58.6)
Unknown 2(0.1) 44 (1.9) 0 (0) 46 (0.8)
Diagnoses*
Rheumatoid arthritis only 2,146 (62.4) - - 2,146 (35.3)
Spondyloarthritis only 624 (18.1) - - 624 (10.3)
Psoriatic arthritis only 566 (16.4) - - 566 (9.3)
Other IA or >1 type of IA 105 (3.1) - - 105 (1.7)
Crohn’s disease - 1,537 (65.8) - 1,537 (25.3)
IBD, unspecified - 37 (1.6) - 37 (0.6)
Ulcerative colitis - 762 (32.6) - 762 (12.5)
Psoriasis = - 300 (100) 300 (4.9)
Disease activity*
Remission 1,067 (31.0) 1,369 (58.6) 75 (25.0) 2,511 (41.3)
Active disease 1,829 (53.2) 864 (37.0) 225 (75.0) 2,918 (48.0)
Unknown 545 (15.8) 103 (4.4) 0 (0) 648 (10.7)
Exposure regimens*
TNFi monotherapy 1,183 (34.4) 1,445 (61.9) 216 (72.0) 2,844 (46.8)
TNFi + methotrexate 575 (16.7) 87 (3.7) 7 (2.3) 669 (11.0)
TNFi + Azathioprine/6MP 7 (0.2) 327 (14.0) 0 (0) 334 (5.5)
Methotrexate monotherapy 1,438 (41.8) 31(1.3) 77 (25.7) 1,546 (25.4)
Azathioprine/6MP monotherapy 19 (0.6) 379 (16.2) 0 (0) 398 (6.5)
JAKi monotherapy 219 (6.4) 67 (2.9) 0 (0) 286 (4.7)
Hospitalization status*
Not hospitalized 2,396 (69.6) 1,996 (85.4) 257 (85.7) 4,649 (76.5)
Hospitalized 939 (27.3) 316 (13.5) 42 (14.0) 1,297 (21.3)
Unknown 106 (3.1) 24 (1.0) 1(0.3) 131 (2.2)
Death*
Alive 3,266 (94.9)  2,282(97.7)  297(99.0) 5,845 (96.2)
Died 166 (4.8) 20(0.9) 3(1.0) 189 (3.1)
Unknown 9 (0.3) 34 (1.5) 0 (0) 43 (0.7)
Presumptive COVID-19 case** 752 (21.9) 0(0) 112 (37.3) 864 (14.2)

*Categories are mutually exclusive. **Presumptive diagnosis was based on symptoms alone. Abbreviations:
GRA: Global Rheumatology Alliance; SECURE-IBD: Secure Epidemiology of Coronavirus Under Research Exclusion
for Inflammatory Bowel Disease; PsoProtect: Psoriasis Patient Registry for Outcomes, Therapy and Epidemiology
of COVID_19 Infection. JAKi: janus kinase inhibitor; 6MP: 6-mercaptopurine; TNFi: tumor necrosis factor inhibitor;
HCQ: hydroxychloroquine; GC: glucocorticoid; IA: inflammatory arthritis; IBD: inflammatory bowel disease.
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Figure: Adjusted odds of COVID-19 related hospitalization or death forimmunomodulatory treatment
regimens compared with tumor necrosis factor inhibitor monotherapy in registry-specific and pooled

analyses.

Registry

TNFi + AZA/6MP vs. TNFi monotherapy
SECURE-IBD

--Pooled estimate

--Pooled estimate (sensitivity analysis)

TNFi + MTX vs. TNFi monotherapy
GRA

SECURE-IBD

--Pooled estimate

--Pooled estimate (sensitivity analysis)

AZA/6MP monotherapy vs. TNFi monotherapy
GRA

SECURE-IBD

--Pooled estimate

--Pooled estimate (sensitivity analysis)

MTX monotherapy vs. TNFi monotherapy
GRA

SECURE-IBD

PsoProtect

--Pooled estimate

--Pooled estimate (sensitivity analysis)

JAKi monotherapy vs. TNFi monotherapy
GRA

SECURE-IBD

--Pooled estimate

--Pooled estimate (sensitivity analysis)

Favors other regimen

TT“ *H

OR (95% Cl)

1.51(0.98, 2.31)
1.74 (1.17, 2.58)
1.57 (1.06, 2.35)

1.20 (0.80, 1.79)
1.59 (0.76, 3.34)
1.18 (0.85, 1.63)
1.14 (0.81, 1.60)

H'* H '\} H

5.28 (1.51, 18.43)
1.50 (1.00, 2.24)
1.84 (1.30, 2.61)
1.69 (1.19, 2.39)

2.21(1.59, 3.08)

2.66 (0.95, 7.43)
+ 8.76 (2.94, 26.06)
2.00 (1.57, 2.56)
2.10 (1.62, 2.72)

2.41 (1.46, 3.99)
0.60 (0.22, 1.64)
1.82(1.21, 2.73)
1.77 (1.16, 2.89)

Favors TNFi monotherapy

| |
5 30

TNFi monotherapy is the reference category. Pooled sensitivity analysis excludes COVID_19 diagnoses based on
symptoms alone. Odds ratios derived using multilevel multivariable mixed-effects logistic regression. Registry-
level analyses adjusted for demographics, clinical characteristics, comorbidities, concomitant medications, and
accounted for country and calendar-month correlations. Pooled analyses additionally accounted for registry-
level correlations. Abbreviations: MTX: methotrexate; TNFi: tumor necrosis factor inhibitor; AZA/6MP:
azathioprine/6-mercaptopurine; JAKi: janus kinase inhibitor. N = 3,523 (GRA); 2,336 (SECURE-IBD); 300

(PsoProtect); 6,159 (Pooled); 5,223 (Pooled, sensitivity analysis).
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