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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic
due to the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) has led to unprecedented loss of life and health
on a global scale.! COVID-19 outcomes are more severe among
those with comorbid conditions,' which raises concerns for pa-
tients with inflammatory bowel disease (IBD), especially given
the increased infection risk with immunosuppression used for
IBD therapy.

Tofacitinib is a Janus kinase inhibitor (JAKi) approved
for the treatment of ulcerative colitis (UC)? and other immune-
mediated diseases. Tofacitinib is associated with higher risk of
herpes zoster (HZ) infection.? Although HZ is a DNA virus,
little is known regarding risks and outcomes of RNA viral in-
fections such as SARS-CoV-2 with JAKi. Type 1 interferons,
central to anti-SARS-CoV-2 activity and induced by the JAK-
STAT pathway, were found to be impaired in severe COVID-19
in some studies and conversely upregulated in others, possibly
reflecting heterogeneity in COVID-19 severity.? Emerging data
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in non-IBD patients suggest that JAKi may blunt the cytokine
storm that characterizes severe COVID-19 and potentially im-
prove outcomes.* In fact, a number of JAKi such as tofacitinib,
baricitinib and ruxolitinib are being studied in clinical trials for
COVID-19 treatment.

Moreover, hospitalized COVID-19 patients are at a greater
risk of thromboembolic events. This is important because find-
ings from an interim analysis of a rheumatoid arthritis study for
tofacitinib in older patients with >1 cardiovascular risk factor,
alongside data from other JAKi clinical programs, suggest a
higher risk of venous thromboembolic events.’

Emerging data on COVID-19 outcomes in patients with
immune-mediated diseases treated with JAKi do not indi-
cate worse outcomes compared with other immunosuppres-
sive therapies; prior studies have been limited by very small
sample sizes of fewer than 10 patients.®® To address this crit-
ical knowledge gap, we analyzed characteristics and outcomes
of tofacitinib-treated IBD patients with COVID-19 compared
with those on other medications in a global registry.

EJB is supported by an Institutional Training Grant from the National Institutes
of Health (T32DK007634). XZ reports no conflict of interest. IM and JW are em-
ployees and shareholders of Pfizer Inc. RCU has served as a consultant and/or advi-
sory board member for Eli Lilly, Janssen, Pfizer, and Takeda; he has received research
support from AbbVie, Boehringer Ingelheim, and Pfizer; he is supported by a Career
Development Award from the National Institutes of Health (K23KD111995-01A1).
JFC reports receiving research grants from AbbVie, Janssen Pharmaceuticals, and
Takeda; receiving payment for lectures from AbbVie, Amgen, Allergan, Inc. Ferring
Pharmaceuticals, Shire, and Takeda; receiving consulting fees from AbbVie, Amgen,
Arena Pharmaceuticals, Boehringer Ingelheim, Celgene Corporation, Celltrion, Eli
Lilly, Enterome, Ferring Pharmaceuticals, Genentech, Janssen Pharmaceuticals,
Landos, Ipsen, Medimmune, Merck, Novartis, Pfizer, Shire, Takeda, Tigenix, and
Viela bio; and holding stock options in Intestinal Biotech Development and Genfit.
MDK has consulted for Abbvie, Janssen, Pfizer, and Takeda, is a shareholder in
Johnson & Johnson, and has received research support from Pfizer, Takeda, Janssen,
Abbvie, Lilly, Genentech, Boehringer Ingelheim, Bristol Myers Squibb, Celtrion, and
Arenapharm. The corresponding author confirms on behalf of all authors that there
have been no involvements that might raise the question of bias in the work reported
or in the conclusions, implications, or opinions stated.

Address correspondence to: Manasi Agrawal, MD, The Henry D. Janowitz
Division of Gastroenterology, Icahn School of Medicine at Mount Sinai, 1 Gustave
L. Levy Place, New York, NY 10029, USA. E-mail: manasi.agrawal@mountsinai.org.

© The Author(s) 2020. Published by Oxford University Press on behalf of
Crohn’s & Colitis Foundation. All rights reserved. For permissions, please e-mail:
journals.permissions@oup.com

doi: 10.1093/ibd/izaa303

Published online 16 December 2020

585


http://orcid.org/0000-0003-4729-1485
mailto:manasi.agrawal@mountsinai.org?subject=

Inflamm Bowel Dis ® Volume 27, Number 4. April 2021

Agrawal et al

%61 a4 %L'T 1 %61 Sy payradsun-qgI
%E 1 96 %118 0¢ %0y 9L6 SII[0D) 2ANRIN[N
%89S €6C1 %C 91 9 %8'SS 6621 9seasI( S,uyoI)
100°0> «9dA] aseasiq
001°0 %1°SI 9p€ %S 4 %0°S1 8¢ RELITe)
€Iv0 %1 43 %L'T I %1 €¢ epeue)
€0v°0 %1 1€ %L'T I %1 [43 SPUBLIYIIN
666'0< %81 It %0°0 0 %81 It Aoy,
§TS0 %0°C S %L'T ! %0°C 9% Aueurien
666'0< %1°T 6 %0°0 0 %1°T 94 BUNUITIY
IS0 %1°T Ly %L'T I %I'T 8y wnisfog
LLS0 %ET 43 %L'T I %ET €S Jo onqnday oruresy ‘uelg
666'0< %L'€ 78 %L'T I %L'€ ¢8 [1ze1g
8€9°0 %S¢ 18 %0°0 0 %S¢ 18 Areyy
666'0< %'t 101 %L'T I %t 201 oouel
10¥°0 %Lt S6 %0°0 0 %I'¥ S6 wopsurs[ payruf)
S8t'0 %079 LE1 %I1°8 € %09 (41 UOTIBIIPI] URISSIIY
9LT0 %S0T 874 %C 91 9 %901 LY uredg
8%1°0 %96 L06 % 1S 61 %8"6€ 926 SVBIS panun)
Anuno)) Sunrodaoy
%89 SS1 %S 4 %L"9 LS1 Sussiy
%0°CI ¥LT %801 14 %0°Cl 8LT umouyu
%L €9 LSP1 %0°€L LT %8°€9 P81 ON
%9°L1 €0v %801 14 %S LT LOY SOX
080 xupyey/oruedsiy
¥61°0 %It €6 %1°8 € %1t 96 umouyu
SSL0 %S"L TLI %I'8 € %S"L SLI REINTe)
— %0°0 0 %00 0 %00 0 JIOpUR[S] SYIORJ/UBTIRMBH dATIEN
666'0< %L'S 0€I1 %S 4 %L'S 43 urIsy
666'0< %C"0 12 %00 0 %C0 14 UBNSE[Y SAIIEN/UBRIPU] ULILIOWY
T1s0 %69 LST %L'T I %89 81 UBOLIOWY UBOLIJY 10 Yor[g
€16°0 %1°6L 1181 Y%V 8L 6¢C %1°6L 081 AMYM
AdeY
SLTO %9°6¥ eIl %S 0¥ Sl %t 6 0ST1 X3S [RW]
0L9°0 0%S ‘0'LT 6¢ 0SS ‘S°0€ 8% 0%S ‘0°LT 6¢ (4O1) 93¢ ueIpay
LYL0 8081 S 8I°LI vy 1'81 S'1¥ oge ueo\
68CC LE 9TeT sjuanied jo zequnu g0,
od @as) % (wedaA)) N @as) % (weajA) N @as) % (wedaA) N
Aderdyy, ad1 PWO qunnejo], UONEIIPIA] [ UO S)udled [V @OSLRIRY D)
Ansibay

agl-39nd3s ayr ui saidessyl @gl 19YI0 YIM paleduwiod qiunidejo) uo syusned gl Jo sansualdeley) [ediul)) pue diydeibowaq ‘L 379vL

586



Characteristics and Outcomes of 1BD Patients With COVID-19 on Tofacitinib

Inflamm Bowel Dis  Volume 27, Number 4, April 2021

*0sasIp Areuowynd 9ATIONIISqO OIUOIYD ‘qJO)D) 0SeasIp AIolIe K1BU0I00 ‘(YD) SUONRIAAIQQY

"UOIRIDOSSE JUBRIYIUSIS A[[BONSIIRIS

uonoJuI 61-dIAQD Jo auwn 1k (YD) Judwssasse [eqo[s uewisAyd £g,

sdnoid suoneIIPaW IYI0 PpuR IUNIOLJO) UdIM]Q SI[qeLILA FuLiedwod §1s9) 10J SAN[RA-,

"SO[QRIIRA QAISN[OXA A[[EN)NW-UOU JO/PUL SANEA SUISSIUI 0 anP saskd Parrodar [210) Jo Joquinu JoxXd dy) 0} dn ppe jou Aewr £10801LoqNS (O8I WOIJ U Puk saSLIUIIo],

'K1039180 4oL 10] ‘A[2A1109dsa1 ‘umouun pue SuISSIW 21am BIBP JO 0/ URY) SSI DAOQR PAJOU SSI[UN ‘SINSLIAIORIBYD [[B 10 . 'UMOUNUN,, 10 SIN[BA FUISSIW 9PN[OUT JOU OP $33eIuad1ad ‘payroads aSIMIdYIO SSA[U[),

%L'81 8¢y %801 4 %981 [43% SurssIy
Y%L'S1 09¢ %0°LT ol %6°S1 0L 0¢=<INg
%9°S9 10s1 %C'C9 €C %S°S9 14! 0e>1Nd
[4aN(] INg
00¥°0 %8¢ 88 %0°0 0 %8¢ 88 Iayjows juaLiny
919°0 Y%L'Cl 06¢ %18 € %9°Cl £6C Ayprqrowod 12430
666'0< %S"€ 6L %L'C I Y%Pb'e 08 SSBISIP ISAI[ JIUOIYD
78670 %¢E'C 139 %L'C I %¢'C 123 SSBISIP [eUal JIUOIy D)
¥8¢°0 %E'T 6¢ %L'C I %1 0¢ a3ons Jo K101SIH
89¥°0 %L1 8¢ %L'C I YL'1 6¢ 1o0UE’)
£Ev0 %9°T1 99¢ %C 91 9 YL’ T1 CLT uorsuaLdAH
eIvo %'l 43 %L'C I %P1 33 9SBISIP SUN{ JIUOIYD IAYIQ
666'0< %L1 oy %0°0 0 YL'1 (V% adoo
S0L0 %6y el Y%b'S 4 %6y ST BUIISY
666'0< %9°S 8¢l Y%b'S 4 %9°S 0¢l $A0qeI(q
ceL0 %99 0S1 %18 € %99 €SI JSBASIP JB[NISBAOIPIR))
SUOIIPUOD PIqIOWO))
%C'S 0clI Y%b'S 4 %C'S (44! 13
%¥'9 Lyl %18 € %¥'9 0ST 4
%0°CC ¥0S %E e 6 %1°CC €IS I
%€°99 8IS1 %C'CY €C %¢€°99 12! 0
666°0< 2100s Arewwuns £}IprqIowo))
901°0 %¢C'8 LSI1 %S¢ S %€’ 61 SPI019}SOO11109 JIWIISAS JUBIIUWOOUO))
%l'1C ¥8Y aa4s 4! %E°1T 961 QI9AIG/3)RISPOIA
%¢E61 [42% Y%bCe 4! %8561 1294 PIIA
%8'SS 8LCI Y%bCe 4! %8°SS 061 UOTSSTUSY
1€0°0 +pAIATIOR OSRISIP (Jd]
od (@s) % (ued\) N (@s) % (ued\) N (@s) % (ued\) N
Adesdy], g1 ®vWPO qupnejo], UONBIPIJA] [ U0 spudned [[V P IS REXR1A 11 o)

panunuol °L 379V1

587



Agrawal et al

Inflamm Bowel Dis ® Volume 27, Number 4. April 2021

METHODS

The Surveillance Epidemiology of Coronavirus
Under Research Exclusion for Inflammatory Bowel Disease
(SECURE-IBD) is a global, web-based, collaborative registry
established in March 2020 to understand COVID-19 outcomes
in IBD patients, including the impact of immunosuppression.®
The collection and categorization of data have been reported
previously.®

Using data reported though September 2020, we com-
pared characteristics and COVID-19 outcomes of IBD patients
on tofacitinib and those on other medications. We determined
the proportion of patients with severe COVID-19, defined as
a composite of intensive care unit (ICU) admission, mechan-
ical ventilation, and/or death. In June 2020, we addended the
SECURE-IBD data collection form to include questions per-
taining to thrombotic complications. We compared the propor-
tion of patients with thrombotic complications who were on
tofacitinib with those on other IBD therapies. We performed bi-
variate analyses using x? or Fisher exact test for categorial vari-
ables and Wilcoxon rank-sum or ¢ test for continuous variables.
P values <0.05 were considered statistically significant for all
analyses. SAS version 9.3 (SAS Institute, Cary, North Carolina)
was used for data preparation and analyses.

As SECURE-IBD collects only de-identified data, the
UNC-Chapel Hill Office for Human Research Ethics has de-
termined that the storage and analysis of de-identified data for
this project does not constitute human subjects research.

RESULTS

Of 2326 patients who were on 21 IBD medication in the
SECURE-IBD registry, 37 (1.6%) were treated with tofacitinib;
17 (45.9%) and 20 (54.1%) patients were on >20 and <20 mg
total daily dose of tofacitinib, respectively. Baseline demo-
graphic and clinical characteristics of patients on tofacitinib
compared with those on other medications are reported in the
Table 1. Thirty (81.1%) patients in the tofacitinib group had UC
compared with 946 (41.3%) patients on other IBD medications

(P <0.001). Significantly fewer patients were in remission in the
tofacitinib group compared with those on other medications
(32.4% vs 55.8%, P = 0.03). All other baseline demographic and
clinical characteristics were comparable between the 2 groups.

With respect to COVID-19 outcomes, there were no sig-
nificant differences between tofacitinib-treated patients and
other patients in the occurrence of hospitalization (21.6%
vs 23.3%), admission to the ICU (5.4% vs 4.5%), and severe
COVID-19 (6.2% in both groups, Table 2). In the subgroup of
patients on tofacitinib for whom information on thrombotic
events were available (n = 19), none experienced a thrombotic
event. Among those on other IBD medications, thrombotic
events occurred in 9 of 1270 (0.7%).

DISCUSSION

We describe characteristics and outcomes of COVID-
19 in 37 patients with IBD treated with tofacitinib compared
with other medications in the SECURE-IBD registry. Overall,
we found no difference in COVID-19 outcomes between the
2 groups.

Our findings are consistent with previous descriptive re-
ports of patients on JAKi for UC and other immune-mediated
disease; although in each of these studies, COVID-19 outcomes
are reported jointly among the few patients on JAKi along with
other immunosuppression.®® In a case report of a 33-year-old
woman with UC on tofacitinib, respiratory symptoms resolved
in 5 days, and the patient recovered completely in 2 weeks with
no change to tofacitinib treatment.'”

In addition, although patients with COVID-19 may
experience thrombotic complications, and tofacitinib at the
higher dose has been associated with venous thromboembo-
lism,’> none of the tofacitinib-treated patients in SECURE-
IBD experienced thrombotic complications. Overall, these
early data should be viewed as cautiously reassuring to
patients and providers while we await larger studies and
more granular analyses to parse out the impact of JAKi on
COVID-19 outcomes.

TABLE 2. COVID-19 Outcomes Among IBD Patients on Tofacitinib Compared With Other IBD Therapies in the

SECURE-IBD Registry

All Patients on 21 Medication

Outcome n (%) Tofacitinib, n (%) Other IBD therapy, n (%) P

Outpatient care 1753 75.4% 29 78.4% 1724 75.3% 0.668
Hospitalization 542 23.3% 8 21.6% 534 23.3% 0.807
ICU admission 106 4.6% 2 5.4% 104 4.5% 0.685
Mechanical ventilation 77 3.3% 1 2.7% 76 3.3% >0.999
Death 61 2.6% 1 2.7% 60 2.6% >(.999
Severe COVID-19 outcomes? 144 6.2% 2 5.4% 142 6.2% >0.999

“Includes composite of ICU admission, mechanical ventilation, and death.
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Strengths of this study include the use of a large, in-
ternational registry of adult and pediatric IBD patients with
diverse characteristics and outcomes. Limitations include the
small number of patients on tofacitinib and even fewer out-
comes precluding adjusted analyses; however, most demo-
graphic and clinical characteristics were comparable between
tofacitinib-treated and other IBD patients. The only notable
differences were the higher proportion of tofacitinib-treated
patients with UC and active IBD. This is likely due to the
real-world use of tofacitinib in moderate-severely active UC
refractory to tumor necrosis factor antagonists.” There are
also risks of reporting bias and missing data in this voluntary
registry.

In summary, in our descriptive analysis, characteristics
and COVID-19 outcomes among IBD patients on tofacitinib
were comparable to those on other IBD medications. Future
larger studies of patients on tofacitinib are needed to under-
stand clinical implications.

Data Availability: The data underlying this article
are available in the article and in its online supplementary
material.
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