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Abstract

:

The impact of COVID-19 on inflammatory bowel disease (IBD) patients under pharmacological immunosuppression is still not clearly understood. We investigated the incidence of COVID-19 and the impact of immunosuppression and containment measures on the risk of SARS-CoV-2 infection in a large IBD cohort, from a multicenter cohort from 21st of February to 30th of June, 2020. Ninety-seven patients with IBD (43 UC, 53 CD, one unclassified IBD) and concomitant COVID-19 over a total of 23,879 patients with IBD were enrolled in the study. The cumulative incidence of SARS-CoV-2 infection in patients with IBD vs. the general population was 0.406% and 0.402% cases, respectively. Twenty-three patients (24%) were hospitalized, 21 (22%) had pneumonia, four (4%) were admitted to the Intensive Care Unit, and one patient died. Lethality in our cohort was 1% compared to 9% in the general population. At multivariable analysis, age > 65 years was associated with increased risk of pneumonia and hospitalization (OR 11.6, 95% CI 2.18–62.60; OR 5.1, 95% CI 1.10–23.86, respectively), treatment with corticosteroids increased the risk of hospitalization (OR 7.6, 95% CI 1.48–40.05), whereas monoclonal antibodies were associated with reduced risk of pneumonia and hospitalization (OR 0.1, 95% CI 0.04–0.52; OR 0.3, 95% CI 0.10–0.90, respectively). The risk of COVID-19 in patients with IBD is similar to the general population. National lockdown was effective in preventing infection in our cohort. Advanced age and treatment with corticosteroids impacted negatively on the outcome of COVID-19, whereas monoclonal antibodies did not seem to have a detrimental effect.
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1. Introduction


The Coronavirus Disease 19 (COVID-19), a systemic infection caused by the new Severe Acute Respiratory Syndrome–Coronavirus 2 (SARS-CoV-2), has severely impacted on Health Systems and has led to a dramatic shrinkage of world economy. From the first cases reported in Wuhan, China, it has rapidly spread around the world, evolving into a pandemic. Currently, there are 43,038,798 confirmed cases worldwide, including 1,154,242 deaths (as for 25th October 2020) [1].



Inflammatory bowel disease (IBD), including Crohn’s disease (CD), ulcerative colitis (UC), and unclassified colitis, are chronic relapsing–remitting or continuously active idiopathic inflammatory bowel disorders, which affect millions of people worldwide and are characterized by an inappropriate, dysregulated immune response to as yet unidentified luminal antigens leading to over production of pro-inflammatory cytokines [2,3,4]. To control the intestinal inflammation, patients require frequent treatment with corticosteroids, immunosuppressants, and/or biologics at the cost of increased risk of infections, including influenza and pneumonia [5,6]. Despite concerns that patients with IBD treated with these agents could be more susceptible to COVID-19, so far there are no signals of an increased incidence or of more severe course of COVID-19 in this patient population [7,8]. Moreover, it has been hypothesized that some IBD medications could prevent the development of the lethal cytokine storm syndrome triggered by SARS-CoV-2 [9,10]. The impact of COVID-19 on patients with IBD is still poorly known, and one case of a patient with a severe UC treated with corticosteroids who died from pneumonia due to SARS-CoV-2 was reported [11]. Finally, steroid use has been associated with severe COVID-19 in patients with IBD [12,13].



The aim of this international multicenter study was to characterize COVID-19 in a large IBD cohort from 12 countries in Europe and Israel, in particular to evaluate its incidence from February 21st to June 30th, and the impact of immunosuppressive therapies and containment measures on the risk of SARS-CoV-2 infection.




2. Materials and Methods


This was a prospective, observational, international, multicenter cohort study. Twelve centers across Europe (Northwest Italy (Italy), Yorkshire (England), Lorraine (France), Madrid and Valencian Community (Spain), Lisbon (Portugal), Malta, Kastoria, Attica, Epirus (Greece), Moscow (Russian federation)), and Ramat Gan (Israel) participated in the study.




3. Study Population


All consecutive adult patients with IBD with COVID-19, from 21st February 2020 (first case in Italy) to 30th June, were included. The diagnosis of COVID-19 was either confirmed with a positive polymerase chain reaction (PCR) nasopharyngeal swab; or highly suspected in patients who did not undergo viral testing for limited availability of PCR testing to detect SARS-CoV-2, AND presented the typical symptoms (fever, dry cough, shortness of breath, anosmia, ageusia) AND had a history of a contact with an infected person OR had typical imaging features of COVID-19 pneumonia on a lung computed tomography [14]. For each patient, the following information was collected: country and region of residence, age, gender, IBD type, and activity (active disease was defined by a partial Mayo score > 2 for UC; and a Harvey–Bradshaw Index (HBI) > 4 for CD), current treatment, smoking, and comorbidities. Furthermore, exposure risk to SARS-CoV-2, including high-risk work (such as health workers, police officers, market clerks, etc.), contact with COVID-19 patients, no strict adherence to prevention measures (hand hygiene, mask wearing, social distancing, and staying at home, based on a questionnaire administered to the patient) and in- and out-patient visits (within 14 days from COVID infection) to evaluate the risk of being infected in hospitals and clinics were also explored.




4. Outcome Measures


The presence of gastrointestinal symptoms related to COVID-19, whether pneumonia occurred, whether the patient was hospitalized, and whether the patient developed complications (respiratory insufficiency, admission in intensive care units) and died of COVID-19 were recorded. The rate of COVID-19 was compared between patients infected during and outside (prior or after) the lockdown time period in each country. We arbitrarily decided to postpone the beginning and end of the lockdown to a week later, to avoid including patients infected prior to lockdown period but developed the disease during the lockdown due to the incubation period, or excluding patients who contacted the virus during the lockdown but developed the disease after the lockdown was waivered. The number of patients with IBD followed at each participating center was collected to calculate the cumulative incidence of COVID-19 and compare it with that in the general population for each country (https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html). The rate of lethality in the IBD cohort was also calculated and compared to that in the general population of each country (https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html).




5. Statistical Analyses


Descriptive statistics of the baseline data are presented as medians (interquartile range (IQR)) or as percentage when appropriate. Differences in qualitative parameters were tested using the χ2 test. The Wilcoxon test was used to compare differences in quantitative variables. A logistic regression analysis was performed to evaluate association and predictive role of patients’ characteristics and study outcomes (pneumonia, hospitalization, intensive care unit, death). Uni- and multivariable analyses were performed. All the variables resulted significantly associated with the study outcomes at univariable analysis were included in the multivariable analysis, with backward elimination of those variables which did not reach statistical significance in the model. A value of p < 0.05 was considered to be statistically significant.




6. Results


The overall cohort included 23,879 patients with IBD. Ninety-seven patients with IBD (43 UC, 53 CD, and 1 unclassified IBD) and concomitant COVID-19 had been registered by the end of the study (30th June). The diagnosis of SARS-CoV-2 infection was confirmed with a positive PCR nasopharyngeal swab in sixty-four patients (66%), while it was confirmed by clinical and radiological signs in 33 patients (34%), since those patients could not access to a nasopharyngeal swab. In Table 1, the demographic and clinical characteristics of these 97 SARS-CoV-2 positive patients with IBD and details on their treatments are reported.




7. The Impact of National Lockdowns on SARS-CoV-2 Infection


Figure 1 depicts the number of infected subjects during and outside the lockdown in each country. Overall, most of subjects were infected outside the lockdown, 61 (63%) compared to 36 (37%) during the lockdown. The overall cumulative incidence of COVID-19 infected patients with IBD in our cohort and in the general population were 0.406% and 0.402%, respectively. Figure 2 depicts the cumulative incidence overall and stratified by country. The lethality rate in our cohort was 1% and in the general population was 9%.




8. COVID-19 Outcomes


Twenty-one (22%) patients had pneumonia, 23 (24%) were hospitalized with a median (IQ range) stay of 14 days (9–21), four (4%) were admitted to the Intensive Care Unit (ICU) and one patient died. Three patients (two UC and one CD) were hospitalized for a severe disease flare when they were infected by the SARS-CoV-2. The patient who died was a 73-year-old patient from England suffering from Crohn’s ileo-colitis (L3 at Montreal classification) for 27 years and had a history of two prior surgeries. When he contracted the virus, his disease was in remission; despite that, he was not receiving any medications for CD, but he had relevant comorbidities, including chronic obstructive pulmonary disease, diabetes mellitus, cerebrovascular disease, and coronary artery disease. He was hospitalized and admitted to the ICU for pneumonia and died twenty days after the hospitalization.



At multivariable analysis, age > 65 years was positively associated with increased risk of pneumonia and hospitalization (OR 11.68, 95% CI 2.18–62.60; OR 5.13, 95% CI 1.10–23.86, respectively) (Table 2). Treatment with corticosteroids was also associated with an increased risk of hospitalization (OR 7.69, 95% CI 1.48–40.05) but treatment with monoclonal antibodies was associated with a significant reduced risk of pneumonia and hospitalization (OR 0.15, 95% CI 0.04–0.52; OR 0.31, 95% CI 0.10–0.90, respectively) (Table 2). No significant association was found between the defined variables with admission to ICU and death, due to the very small number of patients in these outcome groups (n = 4 and n = 1, respectively).




9. Special Situations


Two pregnant women with CD in remission (at 33 and 19 weeks of pregnancy, respectively) were infected. The first patient had diabetes mellitus and obesity and was receiving infliximab scheduled therapy. However, she was neither developing pneumonia nor was she hospitalized and finally delivered without complications. The second patient was receiving azathioprine and developed gastrointestinal symptoms but did not need hospitalization. She is continuing her pregnancy.




10. Discussion


The SARS-CoV-2 pandemic represents one of the major challenges in the recent time. The rapid spread throughout the world and the relatively high risk of complications and death have hugely impacted on human activities, and especially on healthcare systems.



The impact of COVID-19 on patients with immune-mediated diseases who require immunosuppressive and/or immunomodulators has been debated since the pandemic erupted. Up to now, some studies on local, national, and international cohorts have been conducted, generally showing that patients with IBD are not at higher risk of infection compared to the general population, but they also showed different results in terms of the impact of immunosuppressive therapies [7,13,15]. The preliminary results of the largest and still ongoing IBD–COVID-19 registry, SECURE-IBD (www.covidibd.org), reported that patients with IBD seem to have the same risk factors as the general population (advanced age and comorbidities). Regarding medications, while corticosteroids were associated with an increased risk of hospitalization, ventilation, ICU admittance, and also death, tumor necrosis factor antagonists were not [13]. We also found that the national lockdown was effective in containing and significantly decreasing the spread of infection in our cohort. As shown in Figure 1, the number of patients infected during the lockdown was lower than in the period soon before and after the lockdown phase. Moreover, no difference in the risk of infection was found based on the patient’s occupation, confirming that the general lockdown, together with the general recommendations on physical distance, washing hands, and using masks, were effective for all patients. Patients with IBD, especially if under immunosuppressive treatments, concerned for their safety, may take more stringent self-protective measures. Of note, medications with impact on immune system were not associated with increased risk of infection, except for steroids. This is consistent with the results of the SECURE registry [13]. We also found that monoclonal antibodies were associated with a significantly lower risk of hospitalization and COVID-19 pneumonia in our cohort. These findings suggest a potential protective or therapeutic role against the cytokine storm that has been described in COVID-19 patients and support the IOIBD recommendation about not discontinuing biological therapies in patients with IBD [16]. We also confirmed that the main risk factors for negative outcomes in COVID-19 patients were older age and comorbidities. The outcomes of patients with COVID-19 were consistent with previous data and not related to a high risk of mortality [13,15].



This study has some limitations. Firstly, a control group of non-IBD patients is lacking. However, we could estimate the power of our results based on the general population by country. Secondly, the number of patients is relatively small, and the rate of infections and deaths are considerably different across countries; however, this confirms that the SARS-CoV-2 infection rate in patients with IBD is not a major challenge compared to the general population. Moreover, we do not have data on the total number of patients with IBD found negative to the test and have no precise numbers on how many patients did the test elsewhere and could not be caught by our surveillance systems, although this possible selection bias is overcome by the fact that patients were actively contacted by the nurses at the beginning of the pandemic to give information about prevention and management, and by the fact almost all patients who were positive contacted the referral center for further instructions. Thirdly, we did not include all the hospitals and referral centers in the relevant region and countries; however, all the involved centers are local and national referral centers for patients with IBD. Finally, the lockdown was managed in a different way in each country, and this could be a potential limitation to be taken into account for the analysis of the period within and outside the lockdown.



In conclusion, patients with IBD are not at increased risk of SARS-CoV-2 infection, and COVID-19 negative outcomes. IBD-related medications, except for steroids, do not affect or even may improve the course of infection. General preventive measures, including the lockdown, may have been effective in containing the SARS-CoV-2 infection.







Author Contributions


Conceptualization, M.A. and G.F.; formal analysis, M.A. and G.F.; investigation, M.A., M.C., H.A.G., M.M.B.-W., C.P., F.D., E.Z., U.K., P.E., G.B., V.N., A.L., G.J.M., I.P., K.K., Y.U., D.C., S.B.H., L.P.-B., J.T., S.S., J.P.G., S.D., and G.F.; methodology, G.F.; supervision, S.D. and G.F.; writing—original draft, M.A.; writing—review and editing, G.F. All authors have read and agreed to the published version of the manuscript.




Funding


No funding was obtained for this project.




Conflicts of Interest


M.A. received consulting fees from Nikkiso Europe and lecture fees from Janssen, Abbvie and Pfizer; M.C. has served as a speaker or has received research or education funding from MSD, Abbvie, Hospira, Pfizer, Takeda, Janssen, Ferring, Shire Pharmaceuticals, Falk Pharma, Tillotts Pharma; H.A.G. has received lecture fees from Falk Pharma, Pfizer, Takeda, and Nestle; M.B.W. declares educational activities, research projects, scientific meetings, and advisory boards sponsored by MSD, Ferring, Abbvie, Janssen, Biogen and Takeda; U.K. received speaker and advisory fees from ABBVIE, Jannsen, MSD, Takeda, Medtronic. Research support, Jannsen, Takeda, Medtronic; G.B. has received advisory and/or speaker fees and/or research support from AbbVie, Celgene, Ferrirng, Genesis, Janssen, MSD, Mylan, Pfizer, Takeda, Galenica; G.J.M. has received advisory and/or speaker fees and/or research support from AbbVie, Celgene, Celtrion, Ferrirng, Genesis, Hospira, Janssen, Millennium Pharmaceuticals, MSD, Mylan, Pharmacosmos, Pfizer, Takeda, VIANEX, Angelini, Falk Pharma, Galenica, Omega Pharma, Menarini Group, Pharmathen; S.B.H. received advisory and/or research support from Abbvie, MSD, Janssen, Celltrion, Takeda, GSK, Pfizer; L.P.B. reports personal fees from AbbVie, Janssen, Genentech, Ferring, Tillots, Pharmacosmos, Celltrion, Takeda, Boerhinger Ingelheim, Pfizer, Index Pharmaceuticals, Sandoz, Celgene, Biogen, Samsung Bioepis, Alma, Sterna, Nestle, Enterome, Allergan, MSD, Roche, Arena, Gilead, Hikma, Amgen, BMS, Vifor, Norgine; Mylan, Lilly, Fresenius Kabi, Oppilan Pharma, Sublimity Therapeutics, Applied Molecular Transport, OSE Immunotherapeutics, Enthera, Theravance; grants from Abbvie, MSD, Takeda; stock options: CTMA; S.S. holds research grants from Biogen, Takeda, AbbVie, Tillotts Pharma, Ferring and Biohit; served on the advisory boards of Takeda, AbbVie, Merck, Ferring, Pharmacocosmos, Warner Chilcott, Janssen, Falk Pharma, Biohit, TriGenix, Celgene and Tillots Pharma; and has received speaker fees from AbbVie, Biogen, AbbVie, Janssen, Merck, Warner Chilcott and Falk Pharma; J.P.G. has served as a speaker, a consultant, and advisory member for or has received research funding from MSD, Abbvie, Hospira, Pfizer, Kern Pharma, Biogen, Takeda, Janssen, Roche, Sandoz, Celgene, Ferring, Faes Farma, Shire Pharmaceuticals, Falk Pharma, Tillotts Pharma, Chiesi, Casen Fleet, Gebro Pharma, Otsuka Pharmaceutical, and Vifor Pharma; S.D. has served as a speaker, consultant, and advisory board member for Schering-Plough, Abbott (AbbVie) Laboratories, Merck and Co, UCB Pharma, Ferring, Cellerix, Millenium Takeda, Nycomed, Pharmacosmos, Actelion, Alfa Wasserman, Genentech, Grunenthal, Pfizer, Astra Zeneca, Novo Nordisk, Cosmo Pharmaceuticals, Vifor, and Johnson and Johnson; G.F. received consultancy fees from Ferring, MSD, AbbVie, Takeda, Janssen, Amgen, Sandoz, Samsung Bioepis, Celltrion; the other authors have no conflicts to disclose.




References


	



John Hopkins University Coronavirus Resource Center. Coronavirus Covid-19 Global Cases. Available online: https://coronavirus.jhu.edu/map.html (accessed on 25 October 2020).

	



Boruchowicz, A.; Duclos, B.; Soulé, J.C.; Lerebours, E.; Lémann, M.; Belaïche, J.; Colombel, J.F.; Cosnes, J.; Gendre, J.P.; Carbonnel, F. Intravenous cyclosporine in attacks of ulcerative colitis. Dig. Dis. Sci. 1996, 41, 2471–2476. [Google Scholar] [CrossRef]

	



Panaccione, R.; Löfberg, R.; Rutgeerts, P.; Sandborn, W.J.; Schreiber, S.; Berg, S.; Maa, J.-F.; Petersson, J.; Robinson, A.M.; Colombel, J.-F. Efficacy and Safety of Adalimumab by Disease Duration: Analysis of Pooled Data From Crohn’s Disease Studies. J. Crohn’s Colitis 2019, 13, 725–734. [Google Scholar] [CrossRef] [PubMed]

	



Ng, S.C.; Shi, H.Y.; Hamidi, N.; Underwood, F.E.; Tang, W.; Benchimol, E.I.; Panaccione, R.; Ghosh, S.; Wu, J.C.Y.; Chan, F.K.L.; et al. Worldwide Incidence and Prevalence of Inflammatory Bowel Disease in the 21st Century: A Systematic Review of Population-Based Studies. Lancet 2018, 390, 2769–2778. [Google Scholar] [CrossRef]

	



Kirchgesner, J.; Lemaitre, M.; Carrat, F.; Zureik, M.; Carbonnel, F.; Dray-Spira, R. Risk of Serious and Opportunistic Infections Associated With Treatment of Inflammatory Bowel Diseases. Gastroenterology 2018, 155, 337–346. [Google Scholar] [CrossRef] [PubMed]

	



Ma, C.; Lee, J.K.; Mitra, A.R.; Teriaky, A.; Choudhary, D.; Nguyen, T.M.; Casteele, N.V.; Khanna, R.; Panaccione, R.; Feagan, B.G.; et al. Systematic review with meta-analysis: Efficacy and safety of oral Janus kinase inhibitors for inflammatory bowel disease. Aliment. Pharmacol. Ther. 2019, 50, 5–23. [Google Scholar] [CrossRef] [PubMed]

	



Allocca, M.; Fiorino, G.; Zallot, C.; Furfaro, F.; Gilardi, D.; Radice, S.; Danese, S.; Peyrin-Biroulet, L. Incidence and Patterns of COVID-19 Among Inflammatory Bowel Disease Patients From the Nancy and Milan Cohorts. Clin. Gastroenterol. Hepatol. 2020, 18, 2134–2135. [Google Scholar] [CrossRef] [PubMed]

	



Aziz, M.; Fatima, R.; Haghbin, H.; Lee-Smith, W.; Nawras, A. The Incidence and Outcomes of COVID-19 in IBD Patients: A Rapid Review and Meta-analysis. Inflamm. Bowel Dis. 2020, 26, e132–e133. [Google Scholar] [CrossRef] [PubMed]

	



Aziz, M.; Fatima, R.; Assaly, R. Elevated interleukin-6 and severe COVID-19: A meta-analysis. J. Med. Virol. 2020, 92, 2283–2285. [Google Scholar] [CrossRef] [PubMed]

	



Bezzio, C.; Manes, G.; Bini, F.; Pellegrini, L.; Saibeni, S. Infliximab for Severe Ulcerative Colitis and Subsequent Sars-Cov-2 Pneumonia: A Stone for Two Birds. Gut 2020. [Google Scholar] [CrossRef] [PubMed]

	



Mazza, S.; Sorce, A.; Peyvandi, F.; Vecchi, M.; Caprioli, F. A fatal case of COVID-19 pneumonia occurring in a patient with severe acute ulcerative colitis. Gut 2020, 69, 1148–1149. [Google Scholar] [CrossRef] [PubMed]

	



Allocca, M.; Guidelli, G.M.; Borroni, R.G.; Selmi, C.; Narcisi, A.; Danese, S.; Fiorino, G. Clinical course of COVID-19 in 41 patients with immune-mediated inflammatory diseases: Experience from humanitas center, Milan. Pharmacol. Res. 2020, 160, 105061. [Google Scholar] [CrossRef] [PubMed]

	



Brenner, E.J.; Ungaro, R.C.; Gearry, R.B.; Kaplan, G.G.; Kissous-Hunt, M.; Lewis, J.D.; Ng, S.C.; Rahier, J.-F.; Reinisch, W.; Ruemmele, F.M.; et al. Corticosteroids, But Not TNF Antagonists, Are Associated with Adverse COVID-19 Outcomes in Patients with Inflammatory Bowel Diseases: Results From an International Registry. Gastroenterology 2020, 159, 481–491. [Google Scholar] [CrossRef] [PubMed]

	



Caruso, D.; Zerunian, M.; Polici, M.; Pucciarelli, F.; Polidori, T.; Rucci, C.; Guido, G.; Bracci, B.; De Dominicis, C.; Laghi, A. Chest CT Features of COVID-19 in Rome, Italy. Radiology 2020, 296, E79–E85. [Google Scholar] [CrossRef] [PubMed]

	



Bezzio, C.; Saibeni, S.; Variola, A.; Allocca, M.; Massari, A.; Gerardi, V.; Casini, V.; Ricci, C.; Zingone, F.; Amato, A.; et al. Outcomes of COVID-19 in 79 patients with IBD in Italy: An IG-IBD study. Gut 2020, 69, 1213–1217. [Google Scholar] [CrossRef] [PubMed]

	



Rubin, D.T.; Feuerstein, J.D.; Wang, A.Y.; Cohen, R.D. AGA Clinical Practice Update on Management of Inflammatory Bowel Disease During the COVID-19 Pandemic: Expert Commentary. Gastroenterology 2020, 159, 350–357. [Google Scholar] [CrossRef] [PubMed]








[image: Jcm 09 03533 g001 550] 





Figure 1. Graphical representation of the rate of infected subjects during and outside the lockdown for each country. 
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Figure 2. Graphical representation of the cumulative incidence of COVID-positive patients with IBD in our cohort and in the general population, overall and by country. 
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Table 1. Characteristics of the patients with inflammatory bowel disease (IBD) and concomitant COVID-19 (N 97).
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	Age at diagnosis of COVID-19
	42 (28.7–54.2)



	Age > 65 years
	9 (9.0)



	Males
	50 (52)



	Countries
	



	Northwest Italy (Italy)
	26 (27)



	Yorkshire (England)
	17 (18)



	Lorraine (France)
	5 (5.0)



	Madrid (Spain)
	23 (24)



	Valencia (Spain)
	7 (7.0)



	Lisboa (Portugal)
	5 (5.0)



	Malta (Malta)
	2 (2.0)



	Ramat Gan (Israel)
	4 (4.0)



	Kastoria (Greece)
	1 (1.0)



	Athens (Greece)
	5 (5.0)



	Epirus (Greece)
	1 (1.0)



	Moscow (Russian federation)
	1 (1.0)



	IBD diagnosis
	



	Ulcerative colitis
	43 (44)



	Crohn’s disease
	53 (55)



	Unclassified IBD
	1 (1.0)



	Clinical activity *
	27 (28)



	Medications
	



	Corticosteroids
	8 (8.0)



	Any immunosuppressants
	24 (25)



	Azathioprine
	16 (67)



	Methotrexate
	7 (29)



	Tacrolimus
	1 (4.0)



	Monoclonal Antibodies
	51 (53)



	Tumor necrosis factor inhibitor
	38 (74)



	Interleukin-12/23 blocker
	10 (20)



	Vedolizumab
	3 (6.0)



	Janus Kinase Inhibitor
	1 (1.0)



	Filgotinib
	1 (1.0)



	Combo therapy
	18 (19)



	Azathioprine + Tumor necrosis factor inhibitor
	8 (44)



	Methotrexate + Tumor necrosis factor inhibitor
	3 (17)



	Methotrexate + Interleukin-12/23 blocker
	3 (17)



	Corticosteroids + Tacrolimus + Tumor necrosis factor inhibitor
	1 (5.0)



	Corticosteroids + Tumor necrosis factor inhibitor
	2 (11)



	Corticosteroids + Tumor necrosis factor inhibitor
	1 (5.0)



	Clinical trial participants
	4 (4.0)



	Exposure risk
	



	High-risk work **
	18 (22)



	Working contact
	42 (48)



	Contact with confirmed or suspected COVID patients
	44 (56)



	No strict adherence to prevention measures
	27 (28)



	In- and out-patient visits (within 14 days from COVID infection)
	22 (23)



	Smoking
	8 (8.0)



	Comorbidities
	33 (34)



	Hypertension
	13 (13)



	Chronic lung diseases
	3 (3.0)



	Diabetes mellitus
	5 (5.0)



	Obesity
	5 (5.0)



	Connective tissue diseases
	6 (6.0)



	Malignancy §
	2 (2.0)



	Chronic liver disease
	4 (4.0)



	Stroke
	1 (1.0)



	Myocardial ischemia
	2 (2.0)



	Renal transplantation
	1 (1.0)



	Other
	3 (3.0)



	Pregnancy
	2 (2.0)



	Positive rhino-pharyngeal swabs
	64 (66)



	COVID-related symptoms
	87 (90)



	Gastro-intestinal symptoms
	30 (31)



	COVID-related pneumonia
	21 (22)



	Discontinuation of IBD therapy
	46 (47)



	Hospitalization
	23 (24)



	Intensive Care Unit
	4 (4.0)



	Death
	1 (1.0)







IBD: inflammatory bowel disease; data are presented as medians (interquartile range) or percentages when appropriate; * disease activity was defined as partial Mayo score > 2 in UC and HBI > 4 in CD; ** 15 health workers, 1 police officer, 1 truck driver, 1 market clerk; § 1 renal carcinoma, 1 colon cancer.
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Table 2. Influence of baseline parameters on the risk of pneumonia and hospitalization.
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Risk of Pneumonia

	
Risk of Hospitalization




	

	
Univariate

Analysis

	
Multivariate

Analysis

	
Univariate

Analysis

	
Multivariate

Analysis




	
Parameters

	
OR

(95% CI)

	
p

	
OR

(95% CI)

	
p

	
OR

(95% CI)

	
p

	
OR

(95% CI)

	
p






	
Age > 65 years

	
9.60

(2.15–42.74)

	
0.003

	
6.76

(1.10–41.46)

	
0.038

	
4.86

(1.18–19.97)

	
0.028

	
5.13

(1.10–23.86)

	
0.036




	
Any comorbidity

	
4.46

(1.61–12.37)

	
0.004

	
-

	
-

	
2.75

(1.05–7.20)

	
0.039

	
-

	
-




	
Charlson’s Comorbidity Index

(per unit increase)

	
1.47

(1.06–2.04)

	
0.02

	
-

	
-

	
1.40

(1.021.91)

	
0.03

	
-

	
-




	
Monoclonal Antibodies

	
0.17

(0.05–0.53)

	
0.002

	
0.15

(0.04–0.54)

	
0.003

	
0.32

(0.12–0.86)

	
0.024

	
0.31

(0.10–0.90)

	
0.031




	
Diagnosis of UC §

	
3.17

(1.14–8.79)

	
0.02

	
-

	
-

	
1.90 (0.74–4.91)

	
0.18

	
-

	
-




	
Male gender

	
2.85

(1.00–8.16)

	
0.05

	
-

	
-

	
2.08 (0.79–5.52)

	
0.13

	
-

	
-




	
Corticosteroids

	
2.33

(0.51–0.69)

	
0.27

	
-

	
-

	
6.57

(1.43–30.11)

	
0.015

	
7.69

(1.48–0.05)

	
0.015




	
Immunomodulators

	
0.92

(0.29–2.85)

	
0.88

	
-

	
-

	
1.09 (0.37–3.20)

	
0.86

	
-

	
-




	
Combination therapy

	
0.38

(0.08–1.84)

	
0.23

	
-

	
-

	
0.90

(0.26–3.07)

	
0.87

	
-

	
-




	
Smoking habit

	
0,42

(0.04–3.55)

	
0.42

	
-

	
-

	
0.32 (0.03–2.74)

	
0.30

	
-

	
-








§ UC, ulcerative colitis.
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