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Lay Summary 
This prospective case-control study investigated the impact of severe acute respiratory syndrome coronavirus 2 infection on inflammatory bowel 
disease course and looked for risk factors associated with flares. In the severe acute respiratory syndrome coronavirus 2 pandemic era, inflam-
matory bowel disease course is not influenced by infection, while therapy discontinuation is a risk factor for disease flare.

INTRODUCTION
The relationship between viral infections and inflammatory 
bowel disease (IBD) is not fully understood. It is known that 
viral gastrointestinal infections trigger IBD development.1 
It is also known that patients with IBD are at increased risk 
of viral infection, especially if they are being treated with 
immunosuppressants, biologic agents, or small-molecule drugs.2 
Moreover, viral infections, not only of the gastrointestinal tract 
(eg, influenza), may induce an IBD flare.3 Furthermore, tem-
porary or prolonged withdrawal of therapy, as may happen 
during a viral infection, can lead to a flare-up of the disease.4

In the past 2 years, the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) virus has spread around the 
world. The outcome of this viral infection in patients with 
IBD has been widely evaluated considering patients’ different 
clinical and demographic characteristics and different IBD 
therapies.5 On the contrary, the impact of the viral infection 
on IBD course and treatment delivery has only been partially 
evaluated.4,6-9 Therefore, this study investigated the impact 
of SARS-CoV-2 infection on IBD course and looked for risk 
factors associated with flares of disease.

METHODS
Study design
This was a prospective, multicenter, nationwide case-control 
study. The study protocol was approved by the Coordinating 
Ethical Committee and the ethics committees of participating 
centers.

Patients
Patients were enrolled from March 11, 2020, to June 31, 
2020, and followed until death or at least 6 months. Patients 
were eligible for the study if they had (1) an established di-
agnosis of Crohn’s disease (CD) or ulcerative colitis (UC) for 
at least 6 months and (2) a SARS-CoV-2 infection, defined as 
the polymerase chain reaction–confirmed presence of SARS-
CoV-2 genome in a nasopharyngeal swab. Control subjects 
were patients with IBD without a SARS-CoV-2 infection; they 
were matched for sex, age, diagnosis (CD or UC), therapy, 
and disease activity.

For all enrolled patients, we collected the following data 
from medical charts: age, sex, current smoking habit (yes/no), 
comorbidities, IBD type (CD or UC), disease duration, and 
IBD treatments. Furthermore, we also registered IBD therapy 
delay or discontinuation and IBD activity.

Definitions
Disease activity was defined as remission, mild, moderate, or 
severe according to the partial Mayo score for UC and the 
Harvey-Bradshaw index for CD. Patients were considered in 
remission at enrollment if, in the previous 6 months, they were 
asymptomatic and did not require any change in therapy.

In order to attribute modification of IBD activity to a real 
flare, endoscopic and ultrasonographic assessments were 
performed. Disease flare was defined as the transition from 
remission to any degree of active disease. Disease worsening 
was defined as the transition from any degree of activity to a 
higher degree. Therapy delay was defined as a postponement 
of treatment by at least 14 days.
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Statistical analysis
Differences in quantitative variables at baseline were tested for 
significance using the Mann-Whitney U test. Associations among 
categorical variables were tested for significance using Fisher’s 
exact test. A two-tailed P < .05 indicated statistical significance. 
Risk factors for worsening of disease activity were identified by 
logistic regression with univariate and multivariate analyses.

RESULTS
Patients
The study consecutively enrolled 219 patients with IBD (UC 
= 127, 58.0%) with a diagnosis of SARS-CoV-2 infection 
and 219 patients with IBD without viral infection (Table 1). 
Patients were followed for a mean period of 7.8 ± 1.2 months. 
During the follow-up, 7 patients with SARS-CoV-2 infection 
died; of these patients, 4 were in clinical remission and 3 had 
mild IBD activity.

Disease flare
The rate of disease flare among patients with IBD in remis-
sion at enrollment was not significantly different between 

those with SARS-CoV-2 infection (n = 28 of 118, 23.7%) 
and those without viral infection (n = 25 of 137, 18.3%)  
(P = .35). The rate of disease worsening among patients with 
IBD with mild-to-moderate disease activity at enrollment was 
not significantly different between those with SARS-CoV-2 in-
fection (n = 16 of 85, 18.2%) and those without viral infection  
(n = 11 of 79, 13.9%) (P = .53). Overall, excluding the 7 
patients who died and patients with severe disease at enroll-
ment, the rate of disease flare or worsening was not signifi-
cantly different between patients with IBD with SARS-CoV-2 
infection (n = 44 of 203, 21.7%) and those without viral in-
fection (n = 36 of 216, 16.7%) (P = .19).

Therapy discontinuation
Overall, 125 patients delayed or discontinued IBD therapy. 
The rate of delay or discontinuation was significantly higher 
in patients with IBD and SARS-CoV-2 infection (n = 95 of 
202, 47.0%) than in those without viral infection (n = 30 of 
204, 14.7%) (P < .0001). Among the 95 patients with IBD 
and SARS-CoV-2 infection, 56 postponed or stopped therapy 
on a physician’s indication, with 39 by personal decision; 
among the 30 patients with IBD without infection, 2 delayed 
or discontinued therapy on a physician’s indication, with 28 
by personal decision.

The reasons for delaying or discontinuing therapy were 
the following: active SARS-CoV-2 infection (n = 69, 55.2%), 
anxiety about catching the viral infection (n = 21, 16.8%), 
concerns that IBD medications could increase the risk of 
having severe coronavirus disease 2019 (COVID-19) (n = 19, 
15.2%), and difficulties accessing a hospital or pharmacy (n 
= 16, 12.8%).

The rate of delayed or discontinued biologic therapy for 
any reason was significantly higher in patients with IBD and 
SARS-CoV-2 infection (n = 67 of 121, 55.4%) than in those 
without viral infection (n = 15 of 119, 12.6%) (P < .0001). 
Overall, considering the 240 patients who were in treat-
ment with biologics at enrollment, the rate of disease flare or 
worsening was significantly higher in those who delayed or 
discontinued therapy (n = 29 of 50, 58.0%) than in those who 
did not delay or discontinue therapy (n = 53 of 190, 27.9%) 
(P < .001).

At multivariate analysis (Table 2), a delay or discontinua-
tion of therapy was the only factor that was significantly asso-
ciated with a worsening of disease activity (odds ratio, 4.18; 
95% confidence interval, 2.12-8.25; P < .0001).

TABLE 1. Baseline characteristics of patients with IBD and SARS-CoV-2 
infection (cases) and matched patients with IBD but without SARS-CoV-2 
infection (controls)

Characteristic Cases (n = 219) Controls (n = 219) 

Age, y 45 (18-80) 46 (19-85)

Sex

  Male 119 (54.3) 119 (54.3)

  Female 100 (45.7%) 100 (45.7%)

Current smoker 37 (16.9) 47 (21.4)

IBD diagnosis

  Ulcerative colitis 127 (58.0) 127 (58.0)

  Crohn’s disease 92 (42.0) 92 (42.0)

Disease duration, y 12 (1-43) 12 (1-49)

Disease activity

  Remission 122 (55.7) 137 (62.6)

  Mild 53 (24.2) 54 (24.7)

  Moderate 35 (16.0) 25 (11.4)

  Severe 9 (4.1) 3 (1.4)

Therapya

  None 17 (7.8) 15 (6.8)

  Salicylates 111 (50.7) 110 (50.2)

  Corticosteroids 22 (10.0) 16 (7.3)

  Immunomodulators 22 (10.0) 21 (9.8)

  TNF antagonists 76 (34.7) 69 (31.5)

  Vedolizumab 33 (15.1) 35 (16.0)

  Ustekinumab 10 (4.6) 13 (5.9)

  Anti-IL-23 2 (0.9) 2 (0.9)

  Other not biologics 2 (0.9) 2 (0.9)

Any comorbidity 107 (48.8) 99 (45.2)

Values are median (range) or n (%). No significant difference in any 
quantitative and categorical variable was found between cases and controls.
Abbreviations: IBD, inflammatory bowel disease; IL, interleukin; SARS-
CoV-2, severe acute respiratory syndrome coronavirus 2; TNF, tumor 
necrosis factor.
aSome patients were receiving more than 1 therapy at de-enrollment.

TABLE 2. Multivariate analysis of factors possibly associated with a 
worsening of disease activity

Variable Odds Ratio 95% CI P 

SARS-CoV-2 infection = 1 1.4755 0.9016-2.4149 .1217

Therapy discontinuation = 1 4.1820 2.1192-8.2529 <.0001

Male = 1 0.9336 0.5713-1.5256 .7840

Age >60 y = 1 1.0837 0.6090-1.9286 .7845

Smoking = 1 1.2783 0.6858-2.3829 .4396

CD = 1 0.9777 0.5921-1.6144 .9299

Disease duration 1.0226 0.9973-1.0485 .0801

Abbreviations: CD, Crohn’s disease; CI, confidence interval; SARS-CoV-2, 
severe acute respiratory syndrome coronavirus 2.
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DISCUSSION
This study found that the rate of worsening of IBD activity 
was not different in patients with SARS-CoV-2 infection 
compared with patients without infection. On the other hand, 
the rates of IBD therapy delay or discontinuation were signif-
icantly higher in patients with SARS-CoV-2 infection than in 
patients without infection. Furthermore, a delay or discontin-
uation of biologic therapy was significantly associated with 
a worsening of disease activity regardless of SARS-CoV-2 
infection.

A few studies investigated the impact of SARS-CoV-2 in-
fection on IBD clinical course. One longitudinal observation 
study of 6 months showed no long-lasting impact of COVID-
19 on IBD activity,6 while a retrospective study demonstrated 
that patients with IBD and COVID-19 had a higher risk of 
IBD flare than patients with IBD without COVID-19 at the 
3-month COVID-19 follow-up.7 The rate of flare or worsening 
of IBD activity in our study is higher than previously re-
ported6-8: this difference may be attributable to the longer fol-
low-up in our study and to different definitions of IBD flare 
across the studies. Furthermore, two studies investigated IBD 
therapy delay or discontinuation during SARS-CoV-2 infec-
tion, and reported rates of 27% and 87%.8,9 The differences 
may depend on definitions, length of observation, different 
pandemic situations, and different socioeconomic contexts.

The strengths of this study are its large sample size, pro-
spective nature, and rigorous case-control study design. This 
study also has limitations, namely the relatively short fol-
low-up period and a potential overlap between gastrointes-
tinal symptoms due to SARS-CoV-2 infection and to actual 
IBD flare, although we used objective measures of inflamma-
tion to confirm all disease flares.

CONCLUSIONS
IBD course does not seem to be influenced by SARS-CoV-2 
infection, while therapy discontinuation seems to be a risk 
factor for disease flare or worsening regardless of viral in-
fection. Therefore, this study showed that discontinuation of 
therapy is associated with IBD flares and corroborates the 
recommendations of the ECCO-COVID Taskforce,10 namely 
“Don’t reduce the dose of immunomodulators or biologics 
to prevent SARS-CoV-2 infection” and “Do continue” 
immunomodulators, biologics, and JAK inhibitors.

Acknowledgments
The IG-IBD COVID-19 Study Group comprises Marta Vernero, 
Federica Furfaro, Daniela Pugliese, Gianpiero Manes, Luca 
Pastorelli, Viviana Gerardi, Chiara Viganò, Angela Variola, 
Fabio Caprioli, Fabiana Zingone, Ludovica Scucchi, Sandro 
Ardizzone, Stefania Baroni, Chiara Ricci, Sara Onali, Paola 
Balestrieri, Jenny Roselli, Giorgia Bodini, Marco Daperno, 
Marco Lenti, Monia Baldoni, Sonia Carparelli, Valentina 
Casini, Carla Felice, Claudio Cortelezzi, Arnaldo Amato, Silvia 
Mazzuoli, Francesca Coppini, Alessandro Sartini, Alessandra 
Soriano, Angelo Viscido, Andrea Buda, Laurino Grossi, 
Mariangela Allocca, Giuseppe Privitera, and Angelo Armandi.

Funding
None.

The IG-IBD COVID-19 Study Group comprises Marta 
Vernero, Federica Furfaro, Daniela Pugliese, Gianpiero 
Manes, Luca Pastorelli, Viviana Gerardi, Chiara Viganò, 
Angela Variola, Fabio Caprioli, Fabiana Zingone, Ludovica 
Scucchi, Sandro Ardizzone, Stefania Baroni, Chiara Ricci, Sara 
Onali, Paola Balestrieri, Jenny Roselli, Giorgia Bodini, Marco 
Daperno, Marco Lenti, Monia Baldoni, Sonia Carparelli, 
Valentina Casini, Carla Felice, Claudio Cortelezzi, Arnaldo 
Amato, Silvia Mazzuoli, Francesca Coppini, Alessandro 
Sartini, Alessandra Soriano, Angelo Viscido, Andrea Buda, 
Laurino Grossi, Mariangela Allocca, Giuseppe Privitera, and 
Angelo Armandi.

Conflicts of Interest
C.B. has received lecture fees from Takeda, Gilead, and 
Janssen. G.F. has received consultancy fees from Ferring, 
MSD, AbbVie, Takeda, Janssen, Amgen, Sandoz, Samsung 
Bioepis, and Celltrion. D.G.R. has served as consultant and 
received lecture fees from Janssen, Ferring, and Errekappa. 
A.A. has served as a consultant for AbbVie, Allergan, Amgen, 
Biogen, Bristol Myers Squibb, Celgene, Celltrion, Ferring, 
Gilead, Janssen, Lilly, MSD, Mylan, Pfizer, Roche, Samsung 
Bioepis, Sandoz, and Takeda. S.S. has received lecture fees 
from and served as a consultant and advisory board mem-
ber for AbbVie, Arena, Ferring, Gilead, Janssen, MSD, and 
Takeda.

REFERENCES
1. Stallmach A, Carstens O. Role of infections in the manifestation or 

reactivation of inflammatory bowel diseases. Inflamm Bowel Dis. 
2002;8:213-218.

2. Craviotto V, Furfaro F, Loy L, et al. Viral infections in inflamma-
tory bowel disease: Tips and tricks for correct management. World 
J Gastroenterol. 2021;27:4276-4297.

3. Rahier JF, Yazdanpanah Y, Viget N, et al. Review article: influenza 
A (H1N1) virus in patients with inflammatory bowel disease. Ali-
ment Pharmacol Ther. 2010;31:5-10.

4. Khan N, Patel D, Xie D, et al. Adherence of infusible biologics 
during the time of COVID-19 among patients with inflammatory 
bowel disease: a nationwide Veterans Affairs cohort study. Gastro-
enterology 2020;159:1592-1594.

5. Tripathi K, Godoy Brewer G, Thu Nguyen M, et al. COVID-19 and 
outcomes in patients with Inflammatory bowel disease: systematic 
review and meta-analysis. Inflamm Bowel Dis. Published online 
October 27, 2021. doi:10.1093/ibd/izab236

6. Lukin DJ, Funez-dePagnier G, Lima S, et al. No durable impact of 
COVID-19 on intestinal disease activity in subjects with IBD. Clin 
Gastroenterol Hepatol. 2021;19:2312-2314.e3.

7. Hadi Y, Dulai PS, Kupec J, et al. Incidence, outcomes, and impact 
of COVID-19 on inflammatory bowel disease: propensity matched 
research network analysis. Aliment Pharmacol Ther. 2022;55:191-
200.

8. Wetwittayakhlang P, Albader F, Golovics PA, et al. Clinical 
outcomes of COVID-19 and impact on disease course in patients 
with inflammatory bowel disease. Can J Gastroenterol Hepatol 
2021;2021:7591141.

9. Chen J, Peng X, Zhang M, Zhi M. Impact of medication discon-
tinuation on patients with inflammatory bowel disease during the 
COVID-19 outbreak. Gastroenterology 2021;160:2223.

10. Magro F, Rahier JF, Abeu C, et al. Inflammatory bowel dis-
ease management during the COVID-19 outbreak: the 10 do’s 
and don’ts from the ECCO-COVID Taskforce. J Crohns Colitis. 
2020;29:S798-S806.

D
ow

nloaded from
 https://academ

ic.oup.com
/ibdjournal/article/29/5/834/6668289 by guest on 14 June 2024

https://doi.org/10.1093/ibd/izab236

