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Abstract

Background: To date, studies investigating the inflammatory bow-
el disease (IBD) patient experience with coronavirus disease 2019 
(COVID-19) have consistently reported that the observed rate of 
COVID-19 within this population is similar to the general population. 
Limited research has suggested that corticosteroid use in the IBD 
population may be associated with worse COVID-19 outcomes, but 
it is still yet to be determined if specific IBD-related clinical factors 
are associated with worse outcomes. Our goal was to describe clinical 
COVID-19 outcomes for IBD patients and to identify the clinical fac-
tors that may be associated with worse outcomes.

Methods: In this retrospective study, we utilized the inpatient data-
base within the largest hospital network in the New York City Metro-
politan area to identify all IBD patients with confirmed COVID-19.

Results: Of 83 IBD/COVID-19 patients presenting to a hospital 
network emergency room, 56 were hospitalized. Overall, 19.6% of 
hospitalized IBD patients died, compared with 22.2% of all hospital 
system COVID-19 patients during the time period. There was no as-
sociation between pre-admission corticosteroid use or biologic treat-
ment with a severe course of COVID-19.

Conclusions: In contrast to some prior reports, we did not observe 
an association of pre-admission corticosteroid use and adverse out-
comes. While the mortality rate was high for IBD/COVID-19 pa-
tients, it was not greater than that for hospitalized COVID-19 patients 
generally. Though our results are encouraging, we continue to support 

the recommendations of the leading gastrointestinal and IBD socie-
ties to regard our patients as “at risk”, and to observe caution in their 
care.
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Introduction

The first cases of a novel coronavirus infection were reported 
in Wuhan, China in December of 2019 [1]. Since that time 
the virus has spread to all continents except Antarctica, with 
the World Health Organization declaring a global pandemic on 
March 11, 2020 [2]. Symptomatic patients typically develop 
fever, cough, and shortness of breath. A significant minority 
progress to severe lung injury requiring the need for mechani-
cal ventilation, with an attendant high mortality rate [3-5]. 
Since its identification, the virus has been assigned the formal 
nomenclature of severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2), with the associated clinical illness desig-
nated as 2019 novel coronavirus (2019-nCoV) or coronavirus 
disease 2019 (COVID-19) [6]. The gastrointestinal (GI) tract 
is believed to be a particularly important source of access to 
viral infection given the high expression of angiotensin-con-
verting enzyme 2 (ACE2) receptor, which is a key binding site 
for the coronavirus [7-10]. Viral binding and subsequent cell 
entry is accomplished via the spike protein on the viral surface. 
Once the viral RNA is incorporated into the host genome, the 
virus is then assembled and secreted along with inflammatory 
cytokines which may explain the various GI symptoms (i.e., 
nausea, vomiting, abdominal pain, and diarrhea) frequently 
observed in COVID-19 infection [11].

Since the early outbreak, those at highest risk were noted 
to be the elderly and those with preexisting medical conditions 
such as cardiovascular, respiratory, endocrine and oncologic 
disease [12, 13]. Additionally, since the first days of the pan-
demic, there has been particular concern for infection among 
vulnerable populations, including those with immune-mediat-
ed diseases and those requiring immunosuppressive therapies 
for treatment. Within the international GI community, atten-
tion rapidly focused on those with inflammatory bowel dis-
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ease (IBD). Almost immediately, several leading national and 
international GI and IBD societies published position papers 
and guidelines advising how best to protect and manage IBD 
patients in the face of the public health crisis [14-16]. While 
not broadly advocating for a suspension of IBD therapies, 
guidelines were provided for prevention of infection as well as 
preferred management strategies for IBD during the pandemic.

In the following months, a rapid proliferation of case re-
ports, case series, database studies, and international registry 
data has sought to investigate the IBD/COVID-19 experi-
ence. Overall, these reports have observed rates of COVID-19 
among IBD patients to be similar to the general population 
[17-24]. Currently the largest IBD/COVID-19 database, the 
Surveillance Epidemiology of Coronavirus Under Research 
Exclusion for IBD (SECURE-IBD), has investigated factors 
associated with poor IBD/COVID-19 outcomes [25]. While 
acknowledging the potential of reporting bias, the authors ob-
served no increased risk of adverse outcomes related to im-
mune or biologic therapy, but did find an increased mortality 
with corticosteroid use.

For most of the single institution and regional case series, 
the numbers have been too small for an analysis of outcomes 
of COVID-19 based on specific IBD treatment exposures. The 
largest systematic study by Bezzio et al analyzed outcomes 
from 79 patients across 24 Italian IBD referral centers, and 
failed to find an association between IBD medication use and 
adverse outcomes [26]. Among the total, only 22 patients re-
quired hospitalization. Singh et al utilized a large international 
patient database to identify 232 patients with IBD and COV-
ID-19, and again did not observe adverse outcomes associated 
with immune or biologic therapies, but did note worse out-
comes with corticosteroid use [27]. For the 56 patients who 
were hospitalized, there was no specific sub-analysis of out-
come variables in this sickest population, nor could the meth-
odology fully validate the IBD or COVID-19 diagnosis by 
direct chart review.

The Northwell Health system is the largest health care 
provider in the New York City metropolitan region, including 
four tertiary care teaching institutions and another 20 commu-
nity hospitals serving 11 million persons in New York City, 
Long Island, and Westchester County. As the “epicenter of the 
epicenter” of the initial United States COVID-19 outbreak, 
the data from this hospital system were the first to provide a 
large scale comprehensive report of outcomes from over 5,700 
hospitalized patients [28]. Our goal was to query the North-
well Health inpatient database, identify IBD patients with con-
firmed COVID-19, describe their outcomes and provide analy-
sis of clinical factors influencing these outcomes.

Materials and Methods

We conducted a retrospective study of adult IBD patients with 
COVID-19 who required hospitalization between January 1, 
2020 and October 6, 2020 across the Northwell Health system. 
This study was approved by the Northwell Health Institutional 
Review Board. All procedures performed in studies involving 
human subjects were in accordance with the ethical standards 
of the institutional and/or national research committee and 

with the 1964 Helsinki declaration and its later amendments 
or comparable ethical standards. Data were collected from the 
enterprise health record (Inpatient: Sunrise Clinical Manager, 
Outpatient: Allscripts) reporting database. Cases were identi-
fied by ICD-10 codes for IBD (K50.xx, K51.xx, and K52.3, 
for Crohn’s disease (CD), ulcerative colitis (UC) and indeter-
minate colitis, respectively), with COVID-19 defined by ICD-
10 code (U07.1) and a COVID-19 polymerase chain reaction 
(PCR) positive result. Following initial patient identification, 
each identified record was individually reviewed to confirm 
both the IBD status and the COVID-19 diagnosis. Data col-
lected included patient demographics, presenting complaints, 
outpatient medications, inpatient treatments, hospital course, 
and mortality. An adverse outcome was defined by intensive 
care unit (ICU) admission, ventilator use, acute kidney injury 
(AKI), or death. A composite adverse outcome variable includ-
ed at least one of the following: ICU admission, ventilator use, 
or death. Chi-square and Fisher’s exact tests were utilized to 
assess potential risk factors for adverse outcomes.

Results

Of 12,535 COVID-19 patients evaluated within the hospital 
network, 156 patients met the initial ICD-10 code search crite-
ria (Fig. 1). Six patients were immediately excluded for being 
minors, as the analyses presented here were limited to adult 
IBD patients. Following chart review, a remaining 83 adult pa-
tients with confirmed IBD and COVID-19 were identified, of 
whom 56 required hospitalization. Over half of the hospital-
ized cohort had CD (51.8%), 28 (50%) were female, 38 identi-
fied as white (79.2%), with a mean age of 60.7 years. Hyper-
tension was the most common medical comorbidity (48.2%), 
followed by either type 1 or 2 diabetes (30.3%). Over half of 
the patients were receiving medical management for their IBD 
at the time of hospital admission (51.8%). Common IBD thera-
pies that patients were receiving include mesalamine (30.4%), 
prednisone (17.9%), and biologics (12.5%) (Table 1).

Among the hospitalized IBD patients, GI symptoms in-
cluded diarrhea (39.3%), nausea (33.9%), and abdominal pain 
(25%). The mean length of hospitalization was 12.1 days, 
with 21.4% requiring ICU care, 35.7% experiencing AKI, 
and 16.1% requiring ventilator support. This can be compared 
with 19.5% of all COVID-19 inpatients system-wide requiring 
mechanical ventilation during this timeframe. Overall, 19.6% 
of the hospitalized IBD patients died, compared with 22.2% 
of all hospitalized COVID-19 patients. Details of the 11 IBD 
patients who died can be found in Supplementary Material 1 
(www.gastrores.org). During their hospitalization, many IBD 
patients received azithromycin (32.1%) and most received hy-
droxychloroquine (67.9%), which has not been shown to influ-
ence the natural history of COVID-19 infection. There was no 
association between preadmission corticosteroid use or biolog-
ic treatment with a severe course of COVID-19 (Table 2). No 
patients who had received corticosteroids for their IBD died, 
stayed in the ICU, or were ventilated. Male sex (P = 0.03), age 
> 65 years (P = 0.01), and smoking (P = 0.02) were associated 
with AKI. Obesity (P = 0.03) was inversely associated with 
the composite adverse COVID-19 outcomes variable. Immu-
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nomodulator and tofacitinib exposure was identified in only 
two patients, limiting statistical analysis.

Discussion

In this cohort of IBD patients hospitalized with confirmed 
COVID-19 from a New York City metropolitan area health 
care system, we did not observe any association between 
negative outcomes and pre-admission IBD medication use. 
The mortality rate for IBD patients was similar to the overall 
patient population treated within the health care system over 
the same time period. Notably we observed a relatively low 
proportion of biologic and immunosuppressive medication 
use by our exclusively inpatient cohort (12.5% and 3.6%, re-
spectively). This is in contrast to other regional data. Lukin 
et al reporting on 80 confirmed or suspected IBD/COVID-19 
patients, including 17 inpatients, described rates of immuno-
suppressant use of 27.5% [29]. Axelrad et al’s report of 83 
IBD/COVID-19 patients (54% confirmed, 46% suspected), 
including five hospitalized patients, noted that 70% were on 
a biologic agent, including 53% on an anti-tumor necrosis 
factor (TNF) agent [20]. The low proportion of immuno-
suppressant use observed in hospitalized patients with IBD/
COVID-19 suggests that these medications may be protec-
tive against the development of more severe COVID-19. Ad-
ditionally, the prior New York City reports were from single 
hospitals, each of which is home to a large dedicated IBD 
referral center, which would likely represent a more concen-
trated population of complex IBD patients on immune thera-
pies. More recently, Ungaro et al have updated the earlier SE-
CURE-IBD registry findings. Among over 1,400 patients, the 
authors found that combination therapy and thiopurines may 
be associated with an increased risk of severe COVID-19. On 

multivariable analysis, TNF antagonist therapy was not sig-
nificantly associated with severe COVID-19, and there were 
no significant differences between biological classes (TNF, 
interleukin-12/23 and integrin antagonists) on the risk of se-
vere COVID-19 [30].

Most of the study limitations are those common with ret-
rospective analysis of IBD patients and outcomes. Specifi-
cally, the absence of any validated disease activity measures 
such as the Harvey Bradshaw Index or the Mayo score for 
CD and UC, respectively. As such we cannot determine how 
IBD activity may have impacted patient outcomes. However, 
even if such scoring was available, given the high frequency 
of GI complaints that have been observed within COVID-19 
populations, it is unlikely that these activity measures could be 
regarded as valid in this setting. Similarly, we were unable to 
provide disease assessment by sigmoidoscopy or colonoscopy. 
None of our cohort had a lower GI endoscopic examination 
during their admission, as was standard practice for all but the 
most critical conditions during the peak of the pandemic.

Another limitation lies in the statistical methods able to be 
employed in this study. Due to our limited sample size and the 
exploratory nature of this work, the goal of our analysis was 
to be descriptive and to identify associations between patient 
characteristics and outcomes, thus Chi-square and Fisher’s ex-
act tests were employed rather than predictive models. While 
this initial work has identified some IBD patient factors that 
are associated with and may be predictive of the outcome, 
future studies with larger sample sizes and the utilization of 
logistic regression models would be needed to build upon the 
current data to draw reliable predictive outcomes.

Against the study limitations are several key strengths. 
As noted, the large population receiving care for COVID-19 
within the health care system likely provides a valid repre-
sentation of the inpatient COVID-19 experience in the region 

Figure 1. Flowchart of IBD with COVID-19 patient identification. IBD: inflammatory bowel disease; COVID-19: coronavirus dis-
ease 2019.



Articles © The authors   |   Journal compilation ©  Gastroenterol Res and Elmer Press Inc™   |   www.gastrores.org 327

Sultan et al  Gastroenterol Res. 2021;14(6):324-333

Table 1.  Demographics, Clinical Characteristics, and IBD Medications of All IBD/COVID-19 Patients and Patients Separated Into 
ED Visit Only and Hospitalized (n = 83)

All IBD/COVID-19  
(n = 83)

IBD/COVID-19 patients 
with ED visit only  

(n = 27)

IBD/COVID-19 pa-
tients hospitalized  

(n = 56)
n # % n # % n # %

Demographics
  Sex 83 27 56
    Female 41 49.4 13 48.2 28 50.0
    Male 42 50.6 14 51.9 28 50.0
  Age, mean (SD), years 83 56.9 18.5 27 49.0 12.7 56 60.7 19.7
  Race 70 22 48
    White 52 74.3 14 63.6 38 79.2
    Black or African American 9 12.9 4 18.2 5 10.4
    Asian 2 2.9 1 4.5 1 2.1
    American Indian/native Alaskan 1 1.4 1 4.5 0 0
    Multiracial 6 8.6 2 9.1 4 8.3
  Ethnicity 61 21 40
    Hispanic/Latino 7 11.5 4 19.0 3 7.5
    Not Hispanic/Latino 54 88.5 17 81.0 37 92.5
Health characteristics
  BMIa 66 16 50
    < 18.5 (underweight) 2 3.0 0 0 2 4.0
    18.5 - 24.9 (normal weight) 22 33.3 4 25.0 18 36.0
    25.0 - 29.9 (overweight) 16 24.2 5 31.3 11 22.0
    30+ (obese) 26 39.4 7 43.8 19 38.0
  Smoking status (cigarettes) 72 23 49
    Current smoker 2 2.8 1 4.3 1 2.0
    Prior smoker 14 19.4 2 8.7 12 24.5
    Never smoker 56 77.8 20 87.0 36 73.5
  IBD diagnosis 83 27 56
    CD 46 55.4 17 63.0 29 51.8
    UC 35 42.2 10 37.0 25 44.6
    Indeterminate colitis 2 2.4 0 0 2 3.6
  Comorbidities 83 27 56
    AIDS 1 1.2 0 0 1 1.8
    Anxiety 11 13.3 0 0 11 19.6
    Asthma 4 4.8 1 3.7 3 5.4
    Bipolar disorder 2 2.4 0 0 2 3.6
    Cancer (current)b 3 3.6 0 0 3 5.4
      Colon cancerc 2 2.4 0 0 2 3.6
      Pancreatic cancer 1 1.2 0 0 1 1.8
    Cancer (prior)b 9 10.8 5 18.5 4 7.1
      Breast cancer 2 2.4 2 7.4 0 0
      Colon cancer 2 2.4 0 0 2 3.6
      Lung cancer 1 1.2 0 0 1 1.8
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All IBD/COVID-19  
(n = 83)

IBD/COVID-19 patients 
with ED visit only  

(n = 27)

IBD/COVID-19 pa-
tients hospitalized  

(n = 56)
n # % n # % n # %

      Melanoma 1 1.2 1 3.7 0 0
      Non-Hodgkin’s lymphoma 1 1.2 1 3.7 0 0
      Prostate 1 1.2 1 3.7 0 0
      Sarcoma 1 1.2 0 0 1 1.8
    Cardiac arrest history 0 0 0 0 0 0
    Cardiac arrhythmia 10 12.1 3 11.1 7 12.5
    Chronic kidney disease 7 8.4 0 0 7 12.5
      History of renal transplant and/or on dialysis 3 3.6 0 0 3 5.4
    Chronic pain (other than fibromyalgia) 2 2.4 0 0 2 3.6
    Cirrhosis 1 1.2 1 3.7 0 0
    Congestive heart failure 4 4.8 0 0 4 7.1
    COPD 2 2.4 0 0 2 3.6
    CAD 9 10.8 1 3.7 8 14.3
    Dementia 6 7.2 0 0 6 10.7
    Depression 12 14.5 2 7.4 10 17.9
    Diabetes (gestational) 2 2.4 1 3.7 1 1.8
    Diabetes (type I) 4 4.8 0 0 4 7.1
    Diabetes (type II) 17 20.5 4 14.8 13 23.2
    DVT history 9 10.8 2 7.4 7 12.5
    Fibromyalgia 3 3.6 1 3.7 2 3.6
    HCV 1 1.2 1 3.7 0 0
    Hypertension 34 40.1 7 25.9 27 48.2
    Intellectual disability 1 1.2 0 0 1 1.8
    Myocardial infarction history 1 1.2 0 0 1 1.8
    NAFLD 1 1.2 1 3.7 0 0
    Peripheral vascular disease 2 2.4 0 0 2 3.6
    Primary sclerosing cholangitis 1 1.2 0 0 1 1.8
    Pulmonary embolism history 6 7.2 1 3.7 5 8.9
    Schizophrenia 5 6.0 1 3.7 4 7.1
    Stroke history 4 4.8 1 3.7 3 5.4
IBD medications taken in 2020 82 26 56
  No IBD meds taken in 2020 41 50.0 14 53.8 27 48.2
  5-aminosalicylate
    Mesalamine 24 29.3 7 26.9 17 30.4
    Sulfasalazine 5 6.1 0 0 5 8.9
  Antibiotics (only for IBD)
    Ciprofloxacin 2 2.4 0 0 2 3.6
    Metronidazole 2 2.4 0 0 2 3.6
  Biologic therapy
    Adalimumab (Humira) 5 6.1 2 7.7 3 5.4

Table 1.  Demographics, Clinical Characteristics, and IBD Medications of All IBD/COVID-19 Patients and Patients Separated Into 
ED Visit Only and Hospitalized (n = 83) - (continued)
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generally, and the IBD/COVID-19 population specifically. 
However, the numbers of IBD/COVID-19 patients themselves 
were at a scale small enough to allow direct chart review of 
all cases, to validate both the IBD and COVID-19 diagnoses. 
The large number of cases identified by ICD-10 code search 
and then excluded after direct chart review (44.7%) illustrates 
the hazards of relying upon automated data extraction alone. 
Similarly, we used a highly stringent standard for COVID-19 
diagnosis, including only those with confirmed positive PCR 
testing. While this may have excluded some true IBD/COV-
ID-19 patients, this is balanced against the greater certainty of 
an accurate diagnosis in those remaining. Also, the universal 
testing of all patients coming to the hospital during the pan-
demic, and the inclusion of all identified hospitalized IBD/
COVID-19 patients in our analysis, excludes the possibility 
of reporting bias.

Conclusion

In conclusion, our analysis of a large inpatient cohort of IBD 
patients admitted with COVID-19 did not find any association 
between pre-admission use of corticosteroids, biologics, or im-

munosuppressants and adverse outcomes. While the mortality 
rate was high for IBD/COVID-19 patients, it was not greater 
than for hospitalized COVID-19 patients as a whole. Though 
our results are encouraging, we continue to support the recom-
mendations of the leading GI and IBD societies to regard our 
patients as “at risk”, and to observe caution in their care.

Supplementary Material

Suppl 1. Description of IBD Patients Who Died During a 
COVID-19 Hospitalization (n = 11).
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All IBD/COVID-19  
(n = 83)

IBD/COVID-19 patients 
with ED visit only  

(n = 27)

IBD/COVID-19 pa-
tients hospitalized  

(n = 56)
n # % n # % n # %

    Certolizumab pegol (Cimzia) 0 0 0 0 0 0
    Golimumab (Simponi) 0 0 0 0 0 0
    Infliximab (Remicade) 4 4.9 2 7.7 2 3.6
    Infliximab biosimilar (Renflexis, Inflectra) 0 0 0 0 0 0
    Natalizumab (Tysabri) 0 0 0 0 0 0
    Ustekinumab (Stelara) 1 1.2 0 0 1 1.8
    Vedolizumab (Entyvio) 3 3.7 1 3.8 2 3.6
  Corticosteroids (only for IBD)
    Budesonide (oral) 2 2.4 1 3.8 1 1.8
    Prednisone or prednisolone (oral) 12 14.6 2 7.7 10 17.9
    Rectal steroids 0 0 0 0 0 0
  Immunomodulator
     6-MP 0 0 0 0 0 0
    Azathioprine 1 1.2 0 0 1 1.8
    Cyclosporine 0 0 0 0 0 0
    Methotrexate 0 0 0 0 0 0
    Tacrolimus 0 0 0 0 0 0
  Tofacitinib (JAK inhibitor) 1 1.2 0 0 1 1.8

aCalculated from first weight recorded in 2020. bExcluding non-melanoma skin cancer. cIncludes one colon cancer with brain metastases disease. 
AIDS: acquired immunodeficiency syndrome; BMI: body mass index; CAD: coronary artery disease; CD: Crohn’s disease; COVID-19: coronavirus 
disease 2019; DVT: deep vein thrombosis; ED: emergency department; HCV: hepatitis C virus; IBD: inflammatory bowel disease; JAK: Janus kinase; 
NAFLD: nonalcoholic fatty liver disease; SD: standard deviation; UC: ulcerative colitis; 6-MP: 6-mercaptopurine.

Table 1.  Demographics, Clinical Characteristics, and IBD Medications of All IBD/COVID-19 Patients and Patients Separated Into 
ED Visit Only and Hospitalized (n = 83) - (continued)
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Table 2.  Association Between Potential Risk Factors and Adverse Outcomes During COVID-19 Hospitalization

COVID-19 outcome Risk factor OR 95% CI P value
Death Demographics

  Age > 65 years 2.88 0.73 - 11.32 0.18
  Male sex 2.00 0.51 - 7.80 0.31
  Non-white race 0.49 0.05 - 4.54 1.00
Health characteristics
  Obese 0.12 0.01 - 1.00 0.04
  Current or prior smoker 2.40 0.46 - 12.58 0.36
  UC IBD diagnosis 0.65 0.17 - 2.55 0.74
  Comorbidities
    Anxiety 0.35 0.04 - 3.07 0.43
    Depression 1.03 0.19 - 5.69 1.00
    Diabetes 0.40 0.08 - 2.10 0.47
    DVT and/or PE history 3.10 0.71 - 13.48 0.20
    Hypertension 0.87 0.23 - 3.27 0.84
  IBD medications
    No IBD medications 2.19 0.56 - 8.54 0.25
    Biologic therapy 1.78 0.30 - 10.67 0.61
      Anti-TNF biologic therapya 1.40 0.13 - 14.92 1.00
    5-aminosalicylates 0.28 0.05 - 1.43 0.17
    Corticosteroids b b 0.10

ICU stay Demographics
  Age > 65 years 1.44 0.40 - 5.20 0.57
  Male sex 2.40 0.63 - 9.16 0.19
  Non-white race c c 0.17
Health characteristics
  Obese 0.34 0.06 - 1.80 0.28
  Current or prior smoker 0.91 0.16 - 5.20 1.00
  UC IBD diagnosis 0.55 0.14 - 2.09 0.37
  Comorbidities
    Anxiety 1.50 0.33 - 6.82 0.69
    Depression 1.76 0.38 - 8.19 0.43
    Diabetes 0.64 0.15 - 2.74 0.73
    DVT and/or PE history 0.31 0.04 - 2.69 0.42
    Hypertension 1.10 0.31 - 3.93 0.89
  IBD medications
    No IBD medications 1.68 0.46 - 6.12 0.43
    Biologic therapy 0.58 0.06 - 5.31 1.00
      Anti-TNF biologic therapya 1.24 0.12 - 13.15 1.00
    5-aminosalicylates 0.44 0.10 - 1.84 0.33
    Corticosteroids b b 0.10

Mechanical ventilation Demographics
  Age > 65 years 1.08 0.26 - 4.54 1.00
  Male sex 2.27 0.51 - 10.18 0.47
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COVID-19 outcome Risk factor OR 95% CI P value
  Non-white race c c 0.32
Health characteristics
  Obese 0.61 0.11 - 3.52 0.69
  Current or prior smoker 0.52 0.05 - 4.89 1.00
  UC IBD diagnosis 0.57 0.13 - 2.55 0.72
  Comorbidities
     Anxiety 1.21 0.21 - 6.81 1.00
    Depression 1.39 0.24 - 7.98 0.66
    Diabetes 0.55 0.10 - 2.98 0.70
    DVT and/or PE history 0.46 0.05 - 4.15 0.67
    Hypertension 0.83 0.20 - 3.50 1.00
  IBD medications
    No IBD medications 0.83 0.20 - 3.50 1.00
    Biologic therapy 0.85 0.09 - 8.09 1.00
      Anti-TNF biologic therapya 1.83 0.17 - 19.91 0.51
    5-aminosalicylates 0.74 0.16 - 3.31 1.00
    Corticosteroids b b 0.18

Composite adverse outcomes variablee Demographics
  Age > 65 years 2.14 0.66 - 6.95 0.20
  Male sex 2.04 0.62 - 6.69 0.24
  Non-white race 0.24 0.03 - 2.12 0.25
Health characteristics
  Obese 0.19 0.04 - 0.95 0.03
  Current or prior smoker 1.84 0.44 - 7.76 0.45
  UC IBD diagnosis 0.66 0.20 - 2.17 0.50
  Comorbidities
    Anxiety 0.92 0.21 - 4.04 1.00
    Depression 1.89 0.45 - 7.86 0.45
    Diabetes 0.38 0.09 - 1.57 0.17
    DVT and/or PE history 1.57 0.39 - 6.34 0.71
    Hypertension 0.54 0.17 - 1.78 0.31
  IBD medications
    No IBD medications 2.25 0.69 - 7.42 0.18
    Biologic therapy 1.00 0.17 - 5.77 1.00
      Anti-TNF biologic therapya 0.82 0.08 - 8.55 1.00
    5-aminosalicylates 0.41 0.11 - 1.48 0.17
    Corticosteroids b b 0.02

aAdalimumab and infliximab. bUnable to be calculated due to 0 cell count. No patients who had received corticosteroids for IBD died, stayed in the 
ICU, or were ventilated. cUnable to be calculated due to 0 cell count. No non-white patients stayed in the ICU or were ventilated. dDefined as an 
increase in serum creatinine by ≥ 0.3 mg/dL within 48 h or an increase in serum creatinine to ≥ 1.5 times baseline within the prior 7 days compared 
with the preceding 1 year of data in acute care medical records. Does not include patients with a pre-existing diagnosis of end-stage kidney disease. 
eComposite adverse outcomes variable included at least one of the following: death, ICU stay, mechanical ventilator use. CI: confidence interval; 
DVT: deep vein thrombosis; IBD: inflammatory bowel disease; COVID-19: coronavirus disease 2019; ICU: intensive care unit; OR: odds ratio; PE: 
pulmonary embolism; TNF: tumor necrosis factor; UC: ulcerative colitis.

Table 2.  Association Between Potential Risk Factors and Adverse Outcomes During COVID-19 Hospitalization - (continued)
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