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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.1 COVID-19 outcomes are more severe among 
those with comorbid conditions,1 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)2 and other immune-
mediated diseases. Tofacitinib is associated with higher risk of 
herpes zoster (HZ) infection.2 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.3 Emerging data 

in non-IBD patients suggest that JAKi may blunt the cytokine 
storm that characterizes severe COVID-19 and potentially im-
prove outcomes.4 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.5

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.6–9 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.

applyparastyle "fig//caption/p[1]" parastyle "FigCapt"

doi: 10.1093/ibd/izaa303
Published online 16 December 2020

Received for publications October 16, 2020; Editorial Decision November 3, 
2020.

From the *The Henry D.  Janowitz Division of Gastroenterology, Icahn School of 
Medicine at Mount Sinai, New York, New York, USA; †Department of Pediatrics, University 
of North Carolina at Chapel Hill, Chapel Hill, North Carolina, USA; ‡Inflammation and 
Immunology, Global Medical Affairs, Pfizer Inc, New York, New York, USA.

Author Contribution: MA contributed to the study concept and design, inter-
pretation of data, drafting of manuscript, and critical revision of the manuscript for 
important intellectual content. EJB and RCU contributed to the study concept and 
design, acquisition of data, interpretation of data, and critical revision of the manu-
script for important intellectual content. XZ contributed to the acquisition, analysis, 
and interpretation of data. IM contributed to the study concept and design and crit-
ical revision of the manuscript for important intellectual content. JW contributed 
to the drafting of manuscript and critical revision of the manuscript for important 
intellectual content. JFC contributed to the study concept and design, interpretation 
of data, and critical revision of the manuscript for important intellectual content. 
MDK contributed to the study concept and design, interpretation of data, and crit-
ical revision of the manuscript for important intellectual content.

Supported by: This work was funded by the Helmsley Charitable Trust (2003–04445), 
National Center for Advancing Translational Sciences (UL1TR002489), a T32DK007634 
(EJB), and a K23KD111995-01A1 (RCU). Additional funding provided by Pfizer, 
Takeda Pharmaceutical Company, Janssen Biotech., AbbVie Inc., Eli Lilly and Company, 
Genentech, Boehringer Ingelheim, Bristol Myers Squibb, Celtrion, and Arenapharm. The 
current analysis did not receive any direct funding from Pfizer.

Conflicts of Interest: MA receives research support from the Dickler Family 
Fund, New York Community Trust, and the Helmsley Charitable Trust Fund for 
SECURE-IBD.

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.

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


TA
BL

E 
1.

 D
em

og
ra

ph
ic

 a
nd

 C
lin

ic
al

 C
ha

ra
ct

er
is

tic
s 

of
 IB

D
 P

at
ie

nt
s 

on
 T

of
ac

iti
ni

b 
Co

m
pa

re
d 

W
ith

 O
th

er
 IB

D
 T

he
ra

pi
es

 in
 t

he
 S

EC
U

RE
-IB

D
 

Re
gi

st
ry

 C
ha

ra
ct

er
is

ti
ca,

b
A

ll 
P

at
ie

nt
s 

on
 ≥

1 
M

ed
ic

at
io

n
To

fa
ci

ti
ni

b
O

th
er

 I
B

D
 T

he
ra

py
 

N
 (M

ea
n)

%
 (S

D
)

N
 (M

ea
n)

%
 (S

D
)

N
 (M

ea
n)

%
 (S

D
)

P
c

To
ta

l n
um

be
r 

of
 p

at
ie

nt
s

23
26

37
22

89
M

ea
n 

ag
e

41
.5

18
.1

42
.4

17
.1

8
41

.5
18

.0
8

0.
74

7
M

ed
ia

n 
ag

e 
(I

Q
R

)
39

27
.0

, 5
4.

0
41

30
.5

, 5
5.

0
39

27
.0

, 5
4.

0
0.

67
0

F
em

al
e 

se
x

11
50

49
.4

%
15

40
.5

%
11

35
49

.6
%

0.
27

5
R

ac
e

 
W

hi
te

18
40

79
.1

%
29

78
.4

%
18

11
79

.1
%

0.
91

3
B

la
ck

 o
r 

A
fr

ic
an

 A
m

er
ic

an
15

8
6.

8%
1

2.
7%

15
7

6.
9%

0.
51

2
A

m
er

ic
an

 I
nd

ia
n/

N
a t

iv
e 

A
la

sk
an

4
0.

2%
0

0.
0%

4
0.

2%
>

0.
99

9
 

A
si

an
13

2
5.

7%
2

5.
4%

13
0

5.
7%

>
0.

99
9

N
a t

iv
e 

H
aw

ai
ia

n/
P

ac
ifi

c 
Is

la
nd

er
0

0.
0%

0
0.

0%
0

0.
0%

—
 

O
th

er
17

5
7.

5%
3

8.
1%

17
2

7.
5%

0.
75

5
 

U
nk

no
w

n
96

4.
1%

3
8.

1%
93

4.
1%

0.
19

4
H

is
pa

ni
c/

L
at

in
x

0.
48

0
 

Y
es

40
7

17
.5

%
4

10
.8

%
40

3
17

.6
%

 
N

o
14

84
63

.8
%

27
73

.0
%

14
57

63
.7

%
 

U
nk

no
w

n
27

8
12

.0
%

4
10

.8
%

27
4

12
.0

%
 

M
is

si
ng

15
7

6.
7%

2
5.

4%
15

5
6.

8%
R

ep
or

ti
ng

 C
ou

nt
ry

U
ni

te
d 

St
at

es
92

6
39

.8
%

19
51

.4
%

90
7

39
.6

%
0.

14
8

 
Sp

ai
n

24
7

10
.6

%
6

16
.2

%
24

1
10

.5
%

0.
27

6
R

us
si

an
 F

ed
er

at
io

n
14

0
6.

0%
3

8.
1%

13
7

6.
0%

0.
48

5
U

ni
te

d 
K

in
gd

om
95

4.
1%

0
0.

0%
95

4.
2%

0.
40

1
 

F
ra

nc
e

10
2

4.
4%

1
2.

7%
10

1
4.

4%
>

0.
99

9
 

It
al

y
81

3.
5%

0
0.

0%
81

3.
5%

0.
63

8
 

B
ra

zi
l

85
3.

7%
1

2.
7%

84
3.

7%
>

0.
99

9
Ir

an
, I

sl
am

ic
 R

ep
ub

lic
 o

f
53

2.
3%

1
2.

7%
52

2.
3%

0.
57

7
 

B
el

gi
um

48
2.

1%
1

2.
7%

47
2.

1%
0.

54
1

 
A

rg
en

ti
na

49
2.

1%
0

0.
0%

49
2.

1%
>

0.
99

9
 

G
er

m
an

y
46

2.
0%

1
2.

7%
45

2.
0%

0.
52

5
 

T
ur

ke
y

41
1.

8%
0

0.
0%

41
1.

8%
>

0.
99

9
 

N
et

he
rl

an
ds

32
1.

4%
1

2.
7%

31
1.

4%
0.

40
3

 
C

an
ad

a
33

1.
4%

1
2.

7%
32

1.
4%

0.
41

3
 

O
th

er
34

8
15

.0
%

2
5.

4%
34

6
15

.1
%

0.
10

0
D

is
ea

se
 T

yp
e*

<
0.

00
1

C
ro

hn
’s 

D
is

ea
se

12
99

55
.8

%
6

16
.2

%
12

93
56

.5
%

U
lc

er
at

iv
e 

C
ol

it
is

97
6

42
.0

%
30

81
.1

%
94

6
41

.3
%

 
IB

D
-u

ns
pe

ci
fie

d
45

1.
9%

1
2.

7%
44

1.
9%



 C
ha

ra
ct

er
is

ti
ca,

b
A

ll 
P

at
ie

nt
s 

on
 ≥

1 
M

ed
ic

at
io

n
To

fa
ci

ti
ni

b
O

th
er

 I
B

D
 T

he
ra

py
 

N
 (M

ea
n)

%
 (S

D
)

N
 (M

ea
n)

%
 (S

D
)

N
 (M

ea
n)

%
 (S

D
)

P
c

IB
D

 d
is

ea
se

 a
ct

iv
it

yd,
*

0.
03

1
 

R
em

is
si

on
12

90
55

.5
%

12
32

.4
%

12
78

55
.8

%
 

M
ild

45
4

19
.5

%
12

32
.4

%
44

2
19

.3
%

 
M

od
er

at
e/

Se
ve

re
49

6
21

.3
%

12
32

.4
%

48
4

21
.1

%
C

on
co

m
it

an
t 

sy
st

em
ic

 c
or

ti
co

st
er

oi
ds

19
2

8.
3%

5
13

.5
%

18
7 

8.
2%

0.
10

6
C

om
or

bi
di

ty
 s

um
m

ar
y 

sc
or

e
>

0.
99

9
 

0
15

41
66

.3
%

23
62

.2
%

15
18

66
.3

%
 

1
51

3
22

.1
%

9
24

.3
%

50
4

22
.0

%
 

2
15

0
6.

4%
3

8.
1%

14
7

6.
4%

 
≥3

12
2

5.
2%

2
5.

4%
12

0
5.

2%
C

om
or

bi
d 

co
nd

it
io

ns
C

ar
di

ov
as

cu
la

r 
di

se
as

e
15

3
6.

6%
3

8.
1%

15
0

6.
6%

0.
73

2
 

D
ia

be
te

s
13

0
5.

6%
2

5.
4%

12
8

5.
6%

>
0.

99
9

 
A

st
hm

a
11

5
4.

9%
2

5.
4%

11
3

4.
9%

0.
70

5
 

C
O

P
D

40
1.

7%
0

0.
0%

40
1.

7%
>

0.
99

9
O

th
er

 c
hr

on
ic

 lu
ng

 d
is

ea
se

33
1.

4%
1

2.
7%

32
1.

4%
0.

41
3

 
H

yp
er

te
ns

io
n

27
2

11
.7

%
6

16
.2

%
26

6
11

.6
%

0.
43

3
 

C
an

ce
r

39
1.

7%
1

2.
7%

38
1.

7%
0.

46
8

H
is

to
ry

 o
f 

st
ro

ke
30

1.
3%

1
2.

7%
29

1.
3%

0.
38

4
C

hr
on

ic
 r

en
al

 d
is

ea
se

54
2.

3%
1

2.
7%

53
2.

3%
0.

58
4

C
hr

on
ic

 li
ve

r 
di

se
as

e 
80

3.
4%

1
2.

7%
79

3.
5%

>
0.

99
9

O
th

er
 c

om
or

bi
di

ty
29

3
12

.6
%

3
8.

1%
29

0
12

.7
%

0.
61

6
C

ur
re

nt
 s

m
ok

er
88

3.
8%

0
0.

0%
88

3.
8%

0.
40

0
B

M
I

0.
12

2
 

B
M

I<
30

15
24

65
.5

%
23

62
.2

%
15

01
65

.6
%

 
B

M
I>

=
30

37
0

15
.9

%
10

27
.0

%
36

0
15

.7
%

 
M

is
si

ng
43

2
18

.6
%

4
10

.8
%

42
8

18
.7

%

a U
nl

es
s 

ot
he

rw
is

e 
sp

ec
ifi

ed
, p

er
ce

nt
ag

es
 d

o 
no

t 
in

cl
ud

e 
m

is
si

ng
 v

al
ue

s 
or

 “
un

kn
ow

n.
” 

F
or

 a
ll 

ch
ar

ac
te

ri
st

ic
s,

 u
nl

es
s 

no
te

d 
ab

ov
e,

 le
ss

 t
ha

n 
4%

 o
f 

da
ta

 w
er

e 
m

is
si

ng
 a

nd
 u

nk
no

w
n,

 r
es

pe
ct

iv
el

y,
 fo

r 
ea

ch
 c

at
eg

or
y.

b P
er

ce
nt

ag
es

 a
nd

 n
 f

ro
m

 e
ac

h 
su

bc
at

eg
or

y 
m

ay
 n

ot
 a

dd
 u

p 
to

 t
he

 e
xa

ct
 n

um
be

r 
of

 t
ot

al
 r

ep
or

te
d 

ca
se

s 
du

e 
to

 m
is

si
ng

 v
al

ue
s 

an
d/

or
 n

on
-m

ut
ua

lly
 e

xc
lu

si
ve

 v
ar

ia
bl

es
.

c P
-v

al
ue

s 
fo

r 
te

st
s 

co
m

pa
ri

ng
 v

ar
ia

bl
es

 b
et

w
ee

n 
to

fa
ci

ti
ni

b 
an

d 
ot

he
r 

m
ed

ic
at

io
ns

 g
ro

up
s

d B
y 

ph
ys

ic
ia

n 
gl

ob
al

 a
ss

es
sm

en
t 

(P
G

A
) 

at
 t

im
e 

of
 C

O
V

ID
-1

9 
in

fe
ct

io
n

*S
ta

ti
st

ic
al

ly
 s

ig
ni

fic
an

t 
as

so
ci

at
io

n.
A

bb
re

vi
at

io
ns

: C
A

D
, c

or
on

ar
y 

ar
te

ry
 d

is
ea

se
; C

O
P

D
, c

hr
on

ic
 o

bs
tr

uc
ti

ve
 p

ul
m

on
ar

y 
di

se
as

e.

TA
BL

E 
1.

 C
on

tin
ue

d



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

Outcome
All Patients on ≥1 Medication 
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% >0.999
Severe COVID-19 outcomesa 144 6.2% 2 5.4% 142 6.2% >0.999

aIncludes composite of ICU admission, mechanical ventilation, and death.

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.6 
The collection and categorization of data have been reported 
previously.6

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 χ 2 or Fisher exact test for categorial vari-
ables and Wilcoxon rank-sum or t 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 ≥1 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.6–9 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.10

In addition, although patients with COVID-19 may 
experience thrombotic complications, and tofacitinib at the 
higher dose has been associated with venous thromboembo-
lism,5 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.



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.2 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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