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Background. Severe acute respiratory syndrome coronavirus 2 vaccination is recommended for all individuals with inflammatory bowel disease
(IBD), including those on immunosuppressive therapies; however, little is known about vaccine safety and efficacy in these patients or the im-
pact of vaccination on IBD disease course.

Methods. \We evaluated coronavirus disease 2019 (COVID-19) vaccine-related adverse events (AEs) and the effect of vaccination on IBD disease
course among participants in the PREVENT-COVID (Partnership to Report Effectiveness of Vaccination in populations Excluded from iNitial Trials
of COVID) study, a prospective, observational cohort study. Localized and systemic reactions were assessed via questionnaire. Disease flare was
defined by worsening IBD symptoms and change in IBD medications. Outcomes were stratified by vaccine type and IBD medication classes.

Results. A total of 3316 individuals with IBD received at least 1 COVID-19 vaccine. Injection site tenderness (68%) and fatigue (46% dose 1,
68% dose 2) were the most commonly reported localized and systemic AEs after vaccination. Severe localized and systemic vaccine-related
AEs were rare. The mRNA-1273 vaccine was associated with significantly greater severe AEs at dose 2 (localized 4% vs 2%, systemic 15% vs
10%; P < .001 for both). Prior COVID-19 infection, female sex, and vaccine type were associated with severe systemic reactions to dose 1, while
age <50 years, female sex, vaccine type, and antitumor necrosis factor and vedolizumab use were associated with severe systemic reactions
to dose 2. Overall rates (2%) of IBD flare were low following vaccination.

Conclusions. Our findings provide reassurance that the severe acute respiratory syndrome coronavirus 2 vaccine is safe and well tolerated
among individuals with IBD, which may help to combat vaccine hesitancy and increase vaccine confidence.
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Lay Summary

Weaver et al

The severe acute respiratory syndrome coronavirus 2 vaccine is safe and well tolerated among individuals with inflammatory bowel disease
(IBD). Severe localized and systemic vaccine-related adverse events were rare, and rates of IBD flare were low (2%) following severe acute re-
spiratory syndrome coronavirus 2 vaccination in a cohort of 3316 participants with IBD.
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Introduction

The clinical trials that led to emergency use authorization
(EUA) of the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) vaccines showed low rates of serious adverse
events (AEs) among participants but did not include individ-
uals with Crohn’s disease (CD) or ulcerative colitis (UC).!?
Thus, little is known about the safety and the efficacy of these
vaccines in patients with inflammatory bowel disease (IBD),
many of whom are treated with immunosuppressive medi-
cations. A recent survey of patients with IBD indicated that
although a vast majority of individuals felt that the corona-
virus disease 2019 (COVID-19) vaccine was important for
their health and the health of others, many participants had
concerns about the unknown safety of the vaccine, preferred
to see how others tolerated the vaccine first, and desired spe-
cific data regarding vaccine safety and effectiveness in IBD
patients.*

There is no evidence to date that other vaccinations trigger
flares of IBD. Prior studies of IBD patients who received the
23-valent polysaccharide pneumococcal, HIN1 influenza,
trivalent influenza vaccines, or recombinant zoster vac-
cine did not show increased risk of serious AEs, and there
were no significant changes in IBD clinical activity scores
postimmunization.”” Additionally, a small study of IBD pa-
tients (n = 246) suggested that individuals with IBD experi-
ence similar frequencies of AEs after SARS-CoV-2 vaccination
compared with the healthy participants studied in the initial
vaccine clinical trials.!

Despite this early reassuring data, larger real-world studies
are needed to evaluate COVID-19 vaccine safety and toler-
ability in IBD patients. This study aimed to evaluate SARS-
CoV-2 vaccine-related AEs in patients with IBD and the
effects of vaccination on IBD disease activity.

Methods

Partnership to Report Effectiveness of Vaccination in popu-
lations Excluded from iNitial Trials of COVID (PREVENT-
COVID) is a prospective, observational, cohort study of
patients with IBD in the United States who have received
any COVID-19 vaccine granted EUA including BNT162b2
(Pfizer-BioNTech), mRNA-1273 (NIH-Moderna), and Ad26.
COV2.S (Johnson & Johnson). Eligibility criteria have pre-
viously been described and include (1) diagnosis of IBD, (2)
receipt of 1 or more doses of any COVID-19 vaccine ap-
proved under the EUA within the prior 90 days, (3) age 12
years or older, (4) residence in the United States, (5) access
to the internet and ability to complete surveys in English,
and (6) willingness to remain in this study for 18 months."
Participants were recruited through education, social media,
and other outreach efforts in collaboration with the Crohn’s
& Colitis Foundation and by referral at selected clinical sites
and will be followed through Internet surveys for up to 18
months to ascertain outcomes of COVID-19 infection and
safety events. Baseline surveys assessed type of immunization,

date and lot numbers of immunization(s), patient demo-
graphics and IBD characteristics, and detailed data regarding
IBD medication use around the time of vaccination. IBD
disease activity was measured via the Manitoba index.'? The
30-day follow-up survey collected data on the second im-
munization, including the specific timing of this vaccination
in relation to the first, and ascertained whether participants
developed COVID-19, the method of diagnosis, and the se-
verity of infection. Both surveys collected data on vaccine
AEs and clinical course of IBD following vaccination. Vaccine
AEs were classified as injection site (localized) or systemic
reactions. Adverse localized reactions included pain, red-
ness, itching, swelling, tenderness, or warmth at the injection
site. Systemic adverse reactions included fever, chills, fatigue,
headache, joint pain, muscle aches, nausea, allergic reaction,
rash, or other. If individuals reported an adverse reaction to
the SARS-CoV-2 vaccine, they were asked to rate the severity
of reaction as mild (did not interfere with daily activity), mod-
erate (interfered with daily activity), severe (prevented daily
activity, required medications), or requiring emergency room
visit or hospitalization. Participants were also assessed for
flare of IBD, which was defined as (1) worsening of at least 1
of the symptoms of abdominal pain, bowel frequency, rectal
bleeding, and extraintestinal manifestation after vaccine 1 or
2; and (2) a need to add or change IBD medication due to
symptoms within 1 month of vaccination.

This analysis included all participants who completed base-
line and 30-day post-enrollment surveys prior to July 8,2021.
We used descriptive statistics to characterize the study popu-
lation, vaccine-related AEs, IBD disease activity, and devel-
opment of COVID-19 infection after vaccination. Outcomes
were stratified by vaccine type and by IBD medication classes.
We used bivariate analyses to identify factors associated with
severe localized or systemic AEs to SARS-CoV-2 vaccination.

All analyses were performed using SAS version 9.3 (SAS
Institute, Cary, NC, USA). P values <.05 were considered
statistically significant. The study protocol was approved by
the Institutional Review Board at the University of North
Carolina at Chapel Hill.

Results

Baseline Characteristics

A total of 3316 participants with IBD (71.7% female, mean
age 43.7 years, 54.6% Crohn’s disease) completed the base-
line survey and were included in the study population as of
July 8, 2021. A total of 160 (4.8%) participants reported
a history of COVID-19 infection before SARS-CoV-2 im-
munization. Vaccine distribution included 1908 (57.5%)
BNT162b2 (Pfizer-BioNTech), 1247 (37.6%) mRNA-1273
(NIH-Moderna), and 161 (4.9%) Ad26.COV2.S (Johnson
& Johnson). A majority of participants were taking biologic
or small molecule therapies at baseline. Full details regarding
medication distribution, demographics, and IBD clinical char-
acteristics are presented in Table 1.
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Table 1. Demographics and Clinical Characteristics of the Study Population

Total (N =3316)

BNT162b2 (n = 1908)

mRNA-1273 (n = 1247)

Ad26.COV2.S (n=161)

Age,y
Sex
Male
Female
Other
Race
White
Black/African American
Asian
Native Hawaiian/Pacific Islander
Multiple
Other
Hispanic
Yes
No
Unknown
BMI, kg/m?
Current Smoker
Yes
No
Region
Northeast
South
Midwest
West
Highest grade
<12th grade
12th grade or GED
Some college
College
Graduate school
Disease duration, y
0-9y
10-19y
20-29y
30-39y
40+ y
IBD hospitalization (ever)
Yes
No
IBD hospitalization (past 6 mo)
Yes
No
IBD activity 6 mo before vaccine
Constantly active (daily sxs)
Often active (sxs most days)
Sometimes active (sxs 1-2 d/wk)
Occasionally active (sxs 1-2 d/mo)
Rarely active (sxs on a few days)
Well/remission
Oral/parenteral steroids
Yes
No

43.7 £ 15.1

919 (27.7)

107 (3.2)

3198 (96.5)
11 (0.3)

26.1+7.7

69 (2.1)
3247 (97.9)

784 (23.7)
996 (30.0)
811 (24.5)
722 (21.8)

3)
)

1339 (40. 4)
1408 (42.5)

17.7 = 12.4
956 (28.8)
1154 (34 8)
678 (20.

(8.

(7.

6 (2.
7 (2.
405 (12.
(
(

289
238

)
2)

2050 (61.8)
1266 (38.2)

129 (3.9)
3187 (96.1)

153 (4.6)
3163 (95.4)

42.8£15.2

543 (28.5)
1355 (71.0)
10 (0.5)

66 (3.5)

1836 (96.2)
6(0.3)

25.8 = 8.4

41 (2.1)
1867 (97.9)

(

559 (29.

494 (25.
(

451 (23.
402 (21.

7)

3)
9)
1)

)

747 (39. z
826 (43.3)
17.3 = 12.3
574 (30.1)
664 (34.8)
386 (20.2
(8.

(6.

1.
1.
202 (10.
(
(

157
127

)
7)

1169 (61.3)
739 (38.7)

69 (3.6)
1839 (96.4)

103 (5.4)
190 (10.0)
319 (16.7)
317 (16.6)
328 (17.2)
651 (34.1)

93 (4.9)
1815 (95.1)

45.1+15.0

331 (26.5)
909 (72.9)
7(0.6)

1209 (97 0)
5(0.4)
26.5+6.7

4(1.9)
1223 (98.1)

(
394 (31.
277 (
283 (

292 (23.
2.

5)
6)
22.2)
22.7)

4
.8

525 (42.1)
525 (42.1)
18.2 = 12.6
332 (26.7)
439 (35.2)
253(20.3)
122 (9.8)
100 (8.0)

5(0.4)

3 (1.8)
169(13 6)

(

(

775 (62.1)
472 (37.9)

52 (4.2)
1195 (95.8)

9 (6.3)
158 (12.7)
242 (19.4)
185 (14.8)
203 (16.3)
380 (30.5)

54 (4.3)
1193 (95.7)

43.4 = 14.5

45 (28)
114 (70.8)
2(1.2)

IN

8 (5.0)

153 (95.0)
0 (0.0)

26.5 = 6.4

4(2.5)
157 (97.5)

25.5
26.
0 (24.
7 (23.

@

o »

0 (0.0)
3(1.9)
34 (21.1)
67 (41.6)
57 (35.4)
17.5 = 11.7
50 (31.1)

1(31.7)
39 (24.2)
10 (6.2)
11 (6.8)
106 (65.8)

55 (34.2)

8 (5.0)
153 (95.0)

6(3.7)
155 (96.3)
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Total (N = 3316)

BNT162b2 (n = 1908)

mRNA-1273 (n = 1247)

Ad26.COV2.S (n=161)

Oral budesonide

Yes

No
Oral mesalamine

Yes

No
Sulfasalazine

Yes

No
Thiopurine

Yes

No
Methotrexate

Yes

No
Infliximab

Yes

No
Adalimumab

Yes

No
Certolizumab

Yes

No
Golimumab

Yes

No
Vedolizumab

Yes

No
Ustekinumab

Yes

No
Tofacitinib

Yes

No
Cyclosporine

Yes

No
Tacrolimus

Yes

No

COVID-19 infection prior to vaccine

Yes
No

COVID-19 infection since first vaccine

Yes
No

139 (4.2)
3177 (95.8)

622 (18.8)
2694 (81.2)

98 (3.0)
3218 (97.0)

554 (16.7)
2762 (83.3)

179 (5.4)
3137 (94.6)

807 (24.3)
2509 (75.7)

626 (18.9)
2690 (81.1)

57(1.7)
3259 (98.3)

25 (0.8)
3291 (99.2)

402 (12.1)
2914 (87.9)

489 (14.7)
2827 (85.3)

59 (1.8)
3257 (98.2)

2(0.1)
3314 (99.9)

15 (0.5)
3301 (99.5)

160 (4.8)
3156 (95.2)

10 (0.3)
3306 (99.7)

80 (4.2)
1828 (95.8)

346 (18.1)
1562 (81.9)

58 (3.0)
1850 (97.0)

309 (16.2)
1599 (83.8)

114 (6.0)
1794 (94.0)

482 (25.3)
1426 (74.7)

376 (19.7)
1532 (80.3)

29 (1.5)
1879 (98.5)

18 (0.9)
1890 (99.1)

219 (11.5)
1689 (88.5)

273 (14.3)
1635 (85.7)

30 (1.6)
1878 (98.4)

1(0.1)
1907 (99.9)

5(0.3)
1903 (99.7)

83 (4.4)
1825 (95.6)

7(0.4)
1901 (99.6)

50 (4.0)
1197 (96.0)

246 (19.7)
1001 (80.3)

39 (3.1)
1208 (96.9)

220 (17.6)
1027 (82.4)

60 (4.8)
1187 (95.2)

289 (23.2)
958 (76.8)

218 (17.5)
1029 (82.5)

25 (2.0)
1222 (98.0)

6(0.5)
1241 (99.5)

163 (13.1)
1084 (86.9)

195 (15.6)
1052 (84.4)

25 (2.0)
1222 (98.0)

1(0.1)
1246 (99.9)

6(0.5)
1241 (99.5)

67 (5.4)
1180 (94.6)

3(0.2)
1244 (99.8)

9 (5.6)
152 (94.4)

30 (18.6)
131 (81.4)

1(0.6)
160 (99.4)

25 (15.5)
136 (84.5)

5(3.1)
156 (96.9)

36 (22.4)
125 (77.6)

32(19.9)
129 (80.1)

3(1.9)
158 (98.1)

1(0.6)
160 (99.4)

20 (12.4)
141 (87.6)

21 (13.0)
140 (87.0)

4(2.5)
157 (97.5)

0 (0.0)
161 (100.0)

4(2.5)
157 (97.5)

10 (6.2)
151 (93.8)

0 (0.0)
161 (100.0)

Values are mean = SD or n (%).

Abbreviations: Ad26.COV2.S, Johnson & Johnson; BMI, body mass index; BNT162b2, Pfizer-BioNTech; COVID-19, coronavirus disease 2019; d, day;
IBD, inflammatory bowel disease; mo, month; mRNA-1273, NIH-Moderna; sxs, symptoms; wk, week.
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Adverse Reactions to SARS-CoV-2 Vaccination

Participants were asked to report localized and systemic AEs
within 7 days after receiving SARS-CoV-2 vaccine dose 1 (D1)
and vaccine dose 2 (D2). When considering localized reac-
tion to D1, 13.0% reported no reaction, 69.7% reported mild
reaction, 15.8% reported moderate reaction, and 1.1% re-
ported severe reaction (Table 2). For D2, 13.2% reported no
reaction, 64.0% reported a mild reaction, 19.7% reported a
moderate reaction, and 2.8 % reported a severe reaction (Table
3). Systemic reactions were more commonly seen after D2,
with 21.5% reporting no reaction, 28.0% reporting a mild
reaction, 37.8% reporting a moderate reaction, and 11.6%
reporting a severe reaction to D2 compared with 41.7% re-
porting no reaction, 36.5% reporting a mild reaction, 17.9%
reporting a moderate reaction, and 2.9% reporting a severe
reaction to D1. There were 10 (0.3%) participants after D1
and 6 participants after D2 who required a visit to emergency
room or hospitalization due to vaccine-related adverse effects
(Tables 2 and 3).

The most common injection site reactions included ten-
derness (68% D1, 68% D2) or pain (66% D1, 65% D2).
Fatigue (46% D1, 68% D2), headache (32% D1, 51% D2),
and myalgias (20% D1, 43% D2) were the most frequently
reported systemic reactions. Allergic reactions including ana-
phylaxis were rare, occurring in 0.7% after D1 and 0.5%
after D2 (Tables 2 and 3).

Prior COVID-19 infection was positively associated with
severe localized and systemic AEs to D1, but this same trend
was not seen for D2. Female sex and vaccine type were also
found to be positively associated with severe systemic re-
actions at D1. Treatment with ustekinumab was negatively
associated with severe localized reaction at D1, while anti-
tumor necrosis factor (TNF) therapy was positively associ-
ated with severe systemic reaction at D1 (Table 4).

Vaccine type was positively associated with severe injection
site reaction to D2 with more localized reactions occurring
with mRNA-1273 compared with BNT162b2. Age <50
years, female sex, mRNA-1273 vaccine, anti-TNF use, and

Table 2. Reported Adverse Reactions Within 7 Days After SARS-CoV-2 Vaccine Dose 1

Total (N =3316)

BNT162b2 (n =1908)

mRNA-1273 (n=1247)  Ad26.COV2.S (n = 161)

Adverse reaction injection site

Pain 2183 (66) 1218 (
Redness 385(12) 147 (
Itching 216 (7) 85 (4
Swelling 383 (12) 153 (
Tenderness 2249 (68) 1251 (66)
Warmth 535 (16) 257 (13)
Injection site reaction severity
None 435 (13) 271 (14)
Mild 2311 (70) 1373 (
Moderate 524 (16) 241 (
Severe 36 (1) 16 (
Required ED visit vs hospitalization 1(0) 1
Systemic adverse reactions
Fever 204 (6) 86 (5
Chills 329 (10) 137 (7
Fatigue 1532 (46) 817 (43
Headache 1054 (32) 564 (30
Joint pain 412 (12) 192 (
Muscle aches 673 (20) 328 (
Nausea 308 (9) 157 (8
Allergic reaction 24 (1) 15 (
Rash 50 (2) 23 (
Other 220 (7) 115 (6
Systemic reaction severity
None 1382 (42) 853 (45)
Mild 1211 (37) 714 (37)
Moderate 595 (18) 292 (
Severe 86 (3) 30 (2
Required ED visit vs hospitalization 9 (0) 5(0

888 (71) 77 (48)
219 (18) 19 (12)
125 (10) 6 (4)
218 (17) 12 (7)
905 (73) 93 (58)
263 (21) 15 (9)
118 (9) 46 (29)
842 (68) 96 (60)
265 (21) 18 (11)
20 (2) 0(0)
0 (0) 0(0)
84 (7) 34 (21)
142 (11) 50 (31)
608 (49) 107 (66)
395 (32) 95 (59)
178 (14) 42 (26)
283 (23) 62 (39)
117 (9) 32 (21)
7 (1) 2 (1)
24 (2) 3(2)
89 (7) 16 (10)
493 (40) 36 (22)
443 (36) 54 (34)
247 (20) 56 (35)
41 (3) 15 (9)
4(0) 0(0)

Values are n (%).

Abbreviations: Ad26.COV2.S = Johnson & Johnson; BNT162b2 = Pfizer-BioNTech; ED = emergency department; mRNA-1273 = NIH-Moderna; SARS-

CoV-2, severe acute respiratory syndrome coronavirus 2.
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Table 3. Reported Adverse Reactions Within 7 Days After SARS-CoV-2 Vaccine Dose 2

Total (n = 3080)

BNT162b2 (n = 1868) mRNA-1273 (n =1212)

Adverse reaction injection site

Pain 1995 (65)
Redness 442 (14)
Itching 275 (9)
Swelling 458 (15)
Tenderness 2086 (68)
Warmth 562 (18)
Injection site reaction severity
None 408 (13)
Mild 1970 (64)
Moderate 606 (20)
Severe 84 (3)
Required ED visit vs hospitalization 1(0)
Systemic adverse reactions
Fever 776 (25)
Chills 999 (32)
Fatigue 2085 (68)
Headache 1570 (51)
Joint pain 822 (27)
Muscle aches 1318 (43)
Nausea 552 (18)
Allergic reaction 18 (1)
Rash 63 (2)
Other 286 (9)
Systemic reaction severity
None 662 (21)
Mild 863 (28)
Moderate 1163 (38)
Severe 352 (11)
Required ED visit vs hospitalization 5(0)

1143 (61) 852 (70)
182 (10) 260 (21)
115 (6) 160 (13)
198 (11) 260 (21)

1216 (65) 870 (72)
287 (15) 275 (23)
291 (16) 117 (10)

1223 (65) 747 (62)
310 (17) 296 (24)

34 (2) 50 (4)
1(0) 0 (0)
349 (19) 427 (35)
484 (26) 515 (42)

1174 (63) 911 (75)
903 (48) 667 (55)
430 (23) 392 (32)
680 (36) 638 (53)
313 (17) 239 (20)

11 (1) 7(1)
37 (2) 26 (2)
178 (10) 108 (9)
475 (25) 187 (15)
573 (31) 290 (24)
623 (33) 540 (45)
174 (9) 178 (15)
4(0) 1(0)

Values are n (%).

Abbreviations: BNT162b2, Pfizer-BioNTech; ED, emergency department; mRNA-1273, NIH-Moderna; SARS-CoV-2, severe acute respiratory syndrome

coronavirus 2.

vedolizumab use were all positively associated with severe
systemic reactions to D2 (Table 4).

Gastrointestinal Symptoms and IBD Activity
Surrounding SARS-CoV-2 Vaccination

When asked about IBD activity in the 6 months leading up to
COVID-19 vaccination, 32.5% described IBD in remission,
16.8% described IBD as rarely active, 15.9% described IBD
as occasionally active, 18.2% described IBD as sometimes
active, 11.0% described IBD as often active, and 5.7% de-
scribed IBD as constantly active (Table 1). The most com-
monly reported gastrointestinal symptoms that worsened
after SARS-CoV-2 vaccination included fatigue, bowel fre-
quency, extraintestinal manifestations, and abdominal pain
in 29%, 12%, 12%, and 11% of participants, respectively.
However, we found that only 71 (2.1%) individuals met
criteria for IBD flare following vaccination. Vaccine break-
down of those with IBD flare included 48 (2.5%) of 1908
from BNT162b2,22 (1.8%) of 147 from mRNA-1273, and 1
(0.6%) of 161 from Ad26.COV2.S.

Change inTiming of IBD Medications Around
SARS-CoV-2 Vaccination

A total of 456 (13.8%) participants reported changing the
timing of their IBD therapy due to receiving SARS-CoV-2 D1
or D2. The medication with greatest proportion of users re-
porting a change in timing of dosing surrounding vaccination
was methotrexate, with 32% adjusting timing of administra-
tion at D1 or D2, holding methotrexate for a median of 7 days
before and after each immunization (Table 5). In comparison,
only 8% and 4% of those on small molecules tofacitinib and
thiopurines, respectively, reported change in timing of these
medications around the time of SARS-CoV-2 vaccination.

Of the biologics, the largest proportion of individ-
uals on certolizumab changed medication timing sur-
rounding COVID-19 vaccination, with 22% of participants
on certolizumab altering medication timing followed by
adalimumab (20%), ustekinumab (14%), infliximab (10%),
vedolizumab (9%), and golimumab (9%). Additional details
regarding median length of time medications were held pre-
and postvaccination are found in Table 5.
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Table 4. Predictors of Severe Local and Systemic Reactions to SARS-CoV-2 Vaccine D1 and D2

Severe Local

Reaction D1 Reaction D1

Severe Systemic

Severe Local
Reaction D2

Severe Systemic
Reaction D2

No (%) Yes (%) P Value No (%) Yes(%) P Value No (%) Yes(%) P Value No (%) Yes (%) P Value

Age <50y 99 1 .808 98 2 148 98 2 219 92 8 <.001
Female 99 1 130 97 3 015 97 3 .056 87 13 <.001
Anti-TNF use 99 1 569 98 2 .013 98 2 269 90 10 .008
Anti-IL-12/23 use 99 1 <001 97 3 934 99 1 A16 91 9 .106
Anti-integrin use 99 1 942 9§ S .098 96 4 392 82 18 <.001
Small molecule® use 99 1 438 97 3 .686 97 3 983 90 10 154
Systemic steroid use 98 2 464 99 1 566 96 4 585 90 10 726
Prior COVID-19 infection 95 5 <001 90 10 <.001 96 4 563 87 13 662
BNT162b2 vaccine 99 1 .068 98 2 <.001 98 2 <.001 90 10 <.001
mRNA-1273 vaccine 98 2 96 4 96 4 85 15
Ad26.COV2.S vaccine 100 0 91 9

Abbreviations: Ad26.COV2.S, Johnson & Johnson; BNT162b2, Pfizer-BioNTech; COVID-19, coronavirus disease 2019; D, dose; IL, interleukin; mRNA-
1273, NIH-Moderna; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; TNF, tumor necrosis factor.

“Methotrexate, thiopurine, or tofacitinib.

Table 5. Change in Timing of IBD Medication Due to Receiving the COVID-19 Vaccine

Change in Median Length of Median Length of Median Length of Median Length of
Medication Timing Time Medication Time Medication Time Medication Time Medication
at D1 or D2 Held Pre-D1 (d) Held Post-D1 (d) Held Pre-D2 (d) Held Post-D2 (d)

Prednisone 17 (12) 18 13 7 7

Budesonide 6 (5) 0 0 3 42

5-ASA 17 (3) 1 3 2 5

Sulfasalazine 7 (8) 1 1 2 2

Thiopurine 23 (4) 2 3 2 5

Methotrexate 59 (32) 7 7 7 7

Infliximab 78 (10) 3 10 7 14

Adalimumab 124 (20) 7 4 7 4

Certolizumab 13 (22) 30 25 6 5

Golimumab 2(9) 0 0 0 1

Vedolizumab 37 (9) 11 14 7 7

Ustekinumab 68 (14) 18 13 7 7

Tofacitinib 5(8) 2 S 2 6

Values are n (%), unless otherwise indicated.

Abbreviations: 5-ASA, S-aminosalicylic acid; COVID-19, coronavirus disease 2019; D, dose; IBD, inflammatory bowel disease.

COVID-19 Infection After Vaccination

A total of 16 participants reported COVID-19 infection after
starting their SARS-CoV-2 immunization series. This included
10 individuals who reported COVID-19 infection after D1,
and 6 individuals with COVID-19 infection at least 2 weeks
after completion of vaccine series. All infections were diag-
nosed via nasal polymerase chain reaction or antigen testing
with the exception of a single participant reporting diagnosis
via saliva test. Although 93.8% (n = 15 of 16) reported symp-
tomatic COVID-19 infection, none required hospitalization.

Discussion

Our study evaluated the development of COVID-19 vaccine—
related AEs and the effect of SARS-CoV-2 vaccination on IBD

disease course in a large, geographically diverse U.S. cohort
of individuals with IBD. Overall, severe vaccine-related AEs
were rare. Importantly, very few patients reported clinically
significant IBD exacerbations following immunization.

We observed that prior COVID-19 infection was associ-
ated with severe local and systemic AEs to D1; female sex and
vaccine type were associated with systemic reactions to D1
and D2; and age <50 years, anti-TNF use, and vedolizumab
use were associated with severe systemic reactions to D2.
Overall, our findings of a more severe reaction to D1 in those
with prior COVID-19 is consistent with studies in the general
population in which high reactogenicity was observed after a
single dose of messenger RNA (mRNA) vaccine among indi-
viduals previously infected with SARS-CoV-2.'%* Our main
finding of relatively low vaccine-related AEs is also consistent
with a prior small study of IBD patients that indicated similar



AE frequency to that of the general population.!” Our find-
ings differ from this prior study in that they found AEs to
be less common in those on biologic therapies, whereas we
found both vedolizumab and anti-TNF therapies to be posi-
tively associated with severe systemic reactions to D2.'° Such
differences may be explained by their smaller sample size of
participants on biologic therapies; however, there is no con-
sistent pattern that would warrant change in immunization
recommendations in subgroups of IBD patients.

Very few participants in our study described worsening
IBD disease activity requiring either a change or addition of
medication following SARS-CoV-2 vaccination. This extends
the findings of with Hadi et al,'”” who found no difference
in new steroid prescriptions 1 month following SARS-CoV-2
vaccination in a matched cohort of vaccinated IBD and
nonvaccinated IBD patients. Rates of IBD flare reported in
our cohort are similar to those previously reported in prior
studies evaluating the effect of influenza, pneumococcal, and
shingles vaccination on IBD disease course.>”

When examining patterns of IBD medication use sur-
rounding SARS-CoV-2 vaccination, we found that a higher
proportion of individuals taking methotrexate changed the
timing of medication dosing in comparison with other small
molecules or biologics. This may have been driven by the
rheumatology literature in which expert opinion recom-
mended holding methotrexate for 1 week after each of the 2
mRNA vaccine doses and 2 weeks following Ad26.COV2.S
vaccination.'® This is in comparison with guidance from
the International Organization for Study of Inflammatory
Bowel Disease in which it was recommended that the best
time for patients to receive SARS-CoV-2 vaccination was the
earliest opportunity to do so with no specific recommenda-
tions to hold or delay IBD medications around the time of
immunization.!”

COVID-19 infection after SARS-CoV-2 vaccination was
rare in our cohort, occurring in <0.5% of participants, with
a majority of these cases occurring before receipt of second
dose of mRNA vaccine or within weeks of completing the
vaccine series. A recent study that used electronic health re-
cord data to evaluate the efficacy of SARS-CoV-2 vaccination
in IBD patients (n = 5561) found a similar incidence of break-
through COVID-19 infection at 0.4% with a majority of cases
occurring within 1 month of first immunization.'> Longer-
term follow-up is ongoing within our PREVENT-COVID
cohort to estimate the true rate of breakthrough COVID-19
infections in the IBD population. In particular, as the delta
variant becomes more prevalent across the United States, the
PREVENT-COVID study will continue to have longitudinal
follow-up, with the ability to capture additional vaccinations
and to assess COVID-19 infection outcomes.

Our study has several limitations including lack of racial-
ethnic diversity, a convenience sample that may impact
external validity, and reliance on self-report owing to direct-
to-patient recruitment. Additionally, the relatively infrequent
occurrence of serious AEs precluded multivariable modeling,
and we did not adjust for multiple comparisons. Hence, asso-
ciations between clinical and treatment-related characteristics
and serious vaccine-related AEs must be considered explora-
tory and may be subject to confounding or false discovery.
Despite these limitations, our study provides highly antici-
pated data regarding the safety and tolerability of the SARS-
CoV-2 vaccination in an IBD-specific population, which was
a key area of interest among patients with IBD who were

Weaver et al

surveyed about their intent and perceptions regarding SARS-
CoV-2 vaccination.*

Strengths of this study include the geographic diver-
sity as well as the size of our cohort, the largest sample to
date reporting on IBD patient-reported outcomes following
SARS-CoV-2 vaccination. Although safety outcomes after
SARS-CoV-2 vaccination in the IBD population were previ-
ously reported by Hadi et al,” these focused on immediate
AEs within 1 day of vaccination and AEs of special interest
per the Centers for Disease Control and Prevention. Our
study uses the same categories of localized and systemic AEs
that were described in the initial SARS-CoV-2 vaccine clinical
trials, which contributes to the generalizability of this study.!"

Our findings provide reassurance that the SARS-CoV-2
vaccine is safe and well tolerated among individuals with IBD,
including those on immune-suppressing therapies. Although
longer-term follow-up is ongoing, these data may help to
combat vaccine hesitancy and increase vaccine confidence in
those with IBD.
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