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Abstract
Background  We aimed to understand the association of gastrointestinal (GI) symptoms at initial presentation with clinical 
outcomes during COVID-19 hospitalization.
Methods  This retrospective, multicenter cohort study included consecutive hospitalized COVID-19 patients from a single, 
large health system. The presence of GI symptoms was assessed at initial presentation and included one or more of the fol-
lowing: nausea, vomiting, diarrhea and abdominal pain. Patients were divided into three cohorts: Only GI symptoms, GI 
and non-GI symptoms and only non-GI symptoms. The primary outcome was association of GI symptoms with mortality. 
Secondary outcomes included prevalence of GI symptoms and survival analysis.
Results  A total of 1672 COVID-19 patients were hospitalized (mean age: 63 ± 15.8 years, females: 50.4%) in our system 
during the study period. 40.7% patients had at least one GI symptom (diarrhea in 28.3%, nausea/vomiting in 23%, and 
abdominal pain in 8.8% patients), and 2.6% patients had only GI symptoms at initial presentation. Patients presenting with 
GI symptoms (with or without non-GI symptoms) had a lower mortality rate compared to patients presenting with only non-
GI symptoms (20% vs. 26%; p < 0.05). The time from hospitalization to being discharged was less for patients presenting 
with only GI symptoms (7.4 days vs. > 9 days, p < 0.0014). After adjusting for other factors, the presence of GI symptoms 
was not associated with mortality (p > 0.05).
Conclusion  Among a hospitalized COVID-19 positive Southern US population, 41% patients presented with either diarrhea, 
nausea, vomiting or abdominal pain initially. The presence of GI symptoms has no association with in-hospital all-cause 
mortality.
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Introduction

As of March 15, 2021, more than 124 million people have 
been infected by the novel coronavirus (SARS-CoV2) and 
more than 2.5 million patients have died worldwide from 
the direct or indirect consequences of infection. Although 
the most common presenting symptoms for these patients 
are respiratory, with fever and cough being the predominant 
symptoms [1], there have been many studies on gastrointes-
tinal (GI) manifestations due to COVID-19. This underlies 
the importance of having high index of suspicion for SARS-
CoV-2 infection in patients with non-respiratory symptoms 
[2, 3]. The angiotensin converting enzyme II (ACE2) recep-
tor that acts as an entry receptor for the SARS-CoV-2 virus 
[4, 5] is highly expressed in the gastrointestinal system in the 
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enterocytes in the ileum and colon [6–9] and is the proposed 
linked to the presence of GI symptoms.

The presence of GI symptoms, including diarrhea, nau-
sea, vomiting and abdominal pain, has been variable in 
several case series and cohort studies, ranging from 5% 
patients in initial reports to as high as 53% in a recent large 
nation-wide study [1, 3, 10, 11]. There have been studies 
reporting GI symptoms often precede respiratory symptoms, 
and in some cases are the only symptoms [12–14]. Given a 
defined prevalence of GI symptoms in COVID-19, it may be 
important to understand their association with hospitaliza-
tion outcomes of COVID-19 patients. We aimed to study the 
association of GI symptoms at initial hospitalization with 
clinical outcomes in a large COVID-19 cohort from a single 
healthcare system at an epicenter in the southern USA.

Materials and Methods

We retrospectively identified all consecutive patients 
admitted for COVID-19 infection within our health sys-
tem between March 1 and August 30, 2020. A COVID-19 
diagnosis was based on a qualitative real-time reverse tran-
scriptase polymerase chain reaction (PCR) assay using a 
nasopharyngeal swab specimen. In-hospital outcomes were 
assessed until 12 weeks of hospitalization or discharge, 
whichever occurred later. Patients were excluded if they 
were age < 18 years, if they had prior admission with a 
laboratory confirmed COVID-19 test or if they were never 
hospitalized after an initial laboratory confirmed COVID-19 
test. Ochsner Health, based in New Orleans, is the largest 
integrated-delivery health system in Louisiana. The institu-
tional review board at Ochsner Health approved this study.

Data Collection

A system-wide enterprise data warehouse for the Ochsner 
health system, organized during the initial stage of pan-
demic, was utilized to extract clinical data from the health 
system’s electronic medical record system (EPIC). We col-
lected the following data/variables for COVID-19 positive 
hospitalized patients from the data warehouse: demographic 
characteristics (age, gender, patient-reported race and ethnic 
group); known comorbid conditions documented through 
ICD-10 codes (International Classification of Diseases, 10th 
Revision) linked to ambulatory primary care and specialty 
encounters (listed below) smoking history and body-mass 
index (BMI) recorded within the previous 12 months; lab-
oratory data within the previous 30 days; selected outpa-
tient medications; symptoms and diagnosis codes linked 
to primary care, emergency department (ED), or urgent 
care encounter during which COVID-19 testing occurred; 
and vital signs, selected inpatient medications, inpatient 

procedure codes and diagnoses (listed in appendix), inten-
sive care unit (ICU) transfers or admissions, and discharge 
outcomes linked to inpatient encounters. Use of the fol-
lowing outpatient medications was collected: (1) Daily use 
of angiotensin converting enzyme inhibitors (ACEI), or 
angiotensin-II receptor blockers (ARB) within the previous 
12 months, and (2) antibiotic exposure within 14 days prior 
to admission. Any administration of the following inpatient 
medications was collected: ACEI/ARB, antibiotics, antivi-
rals, and hydroxychloroquine (HCQ). Use of these medi-
cations was collected due to the proposed implications to 
clinical outcomes in COVID-19 patients.

After initial data extraction from the enterprise data ware-
house, manual electronic medical record review was per-
formed by three independent reviewers (EL, MS and HP). 
Symptom data were manually collected from emergency 
department assessment and first history and physical admis-
sion note. An individual review of the collected de-identified 
data was independently performed by another reviewer (SP) 
to identify missing data, and discrepant entries were cor-
rected by re-review of the chart by the responsible reviewer 
(EL, MS or HP).

The study population was divided into three groups for 
comparisons: Cohort A: patients with only GI symptoms; 
Cohort B: patients with GI + non-GI symptoms; and 
Cohort C: patients with only non-GI symptoms.

Definitions and Outcomes

Initial hospital presentation corresponded to the first point 
of contact at an inpatient facility in a patient with a COVID-
19 PCR positive test and no prior diagnosis of COVID-19. 
GI symptoms were defined as the presence of one or more 
of the following four symptoms: diarrhea, nausea, vomit-
ing and abdominal pain. Non-GI symptoms included fever, 
cough, shortness of breath, sputum production, sore throat, 
and myalgias. Anorexia and ageusia, being common in other 
systemic diseases and non-specifically related to the diges-
tive tract, were not considered to be either GI or non-GI 
symptoms. Tachycardia was defined as heart rate > 100, 
hypotension as mean arterial pressure (MAP) < 65 mm hg 
and fever as temperature > 100.3 F. New hemodialysis was 
defined as patients who required hemodialysis for acute renal 
failure and who never had dialysis prior to admission. Cir-
culatory shock was defined as hypotension unresponsive to 
fluid resuscitation and requiring vasopressor administration. 
Days to ICU was defined as number of days from admis-
sion until the step-up to primary critical care service. Days 
to ventilation was defined as number of days from admis-
sion until the requirement for invasive ventilatory support. 
Length of Stay was defined as duration of hospitalization 
(days) for patients discharged alive. Per a system-wide pro-
tocol antiviral treatment and hydroxychloroquine were only 
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administered to patients who had hypoxic respiratory fail-
ure, and antibiotics (azithromycin and ceftriaxone) were only 
administered to patients suspected to have bacterial pneumo-
nia based on initial laboratory (leukocytosis, elevated pro-
calcitonin) and imaging parameters (interstitial infiltrates or 
focal consolidation on chest x-ray).

The primary outcome was the association of GI symp-
toms at initial presentation with all-cause in-hospital mortal-
ity. Secondary outcomes included: (1) Time-to-event analy-
ses for probability of survival and continued hospitalization, 
(2) Prevalence of GI symptoms, and (3) Associations of GI 
symptoms with other clinical manifestations, patient char-
acteristics and clinical events during hospital course (e.g., 
mechanical ventilation, circulatory shock, need for new 
hemodialysis, and ICU admission), and 4) Identify predic-
tors of mortality.

Statistical Analysis

Categorical variables were expressed as numbers and 
frequencies and compared using Chi-Square test, as out-
come variables was separated into 3 groups. Continuous 
variables were expressed as means with standard deviation 
(SD) or medians with interquartile range (IQR) depending 
on the normality of the distribution and compared using 
an ANOVA test or One-way nonparametric test, respec-
tively. Time-to-event estimate was determined using a 
Kaplan–Meier estimator. Multivariable logistic regression 
analysis was used to estimate effects of covariates on mor-
tality. SAS Version 9.4 (SAS Inc., Cary, North Carolina) 
was used to conduct the analysis. Statistical significance was 
defined as a p value < 0.05.

Results

During the study period, 1672 consecutive patients were 
admitted with a primary diagnosis of COVID-19 at one 
of the Ochsner health system hospitals. Patient mean age 
was 63 ± 15.8 years; with 50.4% females, and this group 
was predominantly an African American (69.9%) popula-
tion. At least one GI symptoms was present on admission 
in 40.7%. Out of the 1672 patients admitted for COVID-19, 
681 (40.7%) patients had at least one GI symptom on initial 
presentation.

From the 1672 patients admitted for COVID-19, cohort 
A consisted of 44 patients (2.6% of entire cohort) presenting 
with only GI symptoms of a severity that warranted hospi-
talization, cohort B consisted of 637 patients admitted with 
both GI and non-GI symptoms, and cohort C consisted of 
991 patients admitted with non-GI symptoms.

Among the patients with GI symptoms (cohorts A and 
B), diarrhea was present in 473 (28.3%), nausea and/or 

vomiting in 386 (23.1%) and abdominal pain in 148 (8.8%) 
patients. All three symptoms were present in 2.9 out of 
every 100 infected patients (Fig. 1).

Comparison of Demographics and Clinical 
Characteristics (Table 1)

Gender, race and ethnicity distribution was comparable 
in all three cohorts. Patients in cohort B were younger 
and more obese than the other two cohorts (p < 0.001). 
Anorexia and ageusia were significantly higher in cohort 
B compared to other two cohorts (p < 0.0001). Patients in 
cohort A had higher prevalence of coronary artery disease 
and chronic kidney disease (p < 0.05); patients in cohort 
B had higher prevalence of NASH/ NAFLD; patients in 
cohort C were more likely to have a pre-existing conges-
tive heart failure or chronic obstructive pulmonary disease 
(p < 0.05). All three cohorts had no differences in the prev-
alence of diabetes mellitus, hypertension, cirrhosis, solid 
organ transplant and immunosuppression (p > 0.05). Use 
of ACEI or ARB within 12 months prior to hospitalization 
or antibiotics within 14 days prior to hospitalization was 
not significantly different across the cohorts.

Notably, patients in cohort A (only GI symptoms) had a 
higher prevalence of IBD (p < 0.01), and patients in cohort 
B (GI and non-GI symptoms) had a higher prevalence of 
IBS (p < 0.05).

Fig. 1   Presence of GI symptoms in 1672 patients hospitalized with 
COVID-19
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Comparison of Hospital Treatments and Outcomes 
(Table 2)

A smaller fraction of patients in cohort A received treatment 
in the form of antibiotics and HCQ (81.8% and 31.8%) com-
pared to patients in cohort B (95.9% and 67.3%) or cohort 
C (94.8% and 64.3%), respectively. There was no statisti-
cally significant difference in the percentage of patients in 
each cohort requiring ICU admission or the length of stay 

in the ICU. However, patients in cohort A that required ICU 
care had a longer interval from initial hospital admission to 
ICU transfer (4.3 days). The proportion of patients in cohort 
A requiring endotracheal ventilatory support was less than 
the other cohorts, but this did not reach statistical signifi-
cance (p = 0.0758). However, the duration from admission 
to requiring mechanical ventilation was longer in cohort A 
compared to the other two cohorts (p < 0.0001). Propor-
tionately fewer patients had circulatory shock in cohort A 

Table 1   Demographics and Patient Characteristics for all three cohorts

Bold values indicate statistically significant results (p < 0.05)

Characteristics All patients 
(N = 1672)

Cohort A: Only 
GI symptoms 
(N = 44)

Cohort B: 
GI + Non-GI 
symptoms 
(N = 637)

Cohort C: Only 
non-GI symp-
toms (N = 991)

p value

Demographics Age (mean ± SD) 63 ± 15.8 63 ± 18.7 61 ± 14.4 65 ± 16.2  < 0.0001
Gender N (%) Female 842 (50.36) 25 (56.82) 321 (50.39) 496 (50.05) 0.6797
Race N (%) White 444 (26.56) 11 (25) 147 (23.08) 286 (28.86) 0.0736

Black 1170 (69.98) 33 (75) 465 (73) 672 (67.81)
Other 58 (3.47) 0 (0) 25 (3.92) 33 (3.33)

Ethnicity N (%) Latino or his-
panic

40 (2.39) 0 (0) 18 (2.83) 22 (2.22) 0.4238

Body mass index Mean ± SD 32.6 ± 8.7 29.9 ± 8.1 33.6 ± 8.5 32.2 ± 8.8 0.0007
Smoking N (%) Never 1045 (62.50) 29 (65.91) 406 (63.74) 610 (61.55) 0.6029

Former or cur-
rent

627 (37.50) 15 (34.09) 231 (36.26) 381 (38.45)

Clinical symp-
toms N (%)

Anorexia 690 (41.27) 18 (40.91) 350 (54.95) 322 (32.49)  < 0.0001
Ageusia 66 (3.95) 0 (0) 44 (6.91) 22 (2.22)  < 0.0001

Chronic comor-
bid conditions 
N (%)

Stroke 173 (10.35) 7 (15.91) 55 (8.63) 111 (11.2) 0.1188
Coronary artery disease 261 (15.61) 11 (25) 84 (13.19) 166 (16.75) 0.0340
Congestive heart failure 247 (14.77) 6 (13.64) 70 (10.99) 171 (17.26) 0.0023
Diabetes mellitus 755 (45.16) 24 (54.55) 286 (44.90) 445 (44.90) 0.4473
Hyperlipidemia 738 (44.14) 21 (47.73) 280 (43.96) 437 (44.10) 0.8873
Atrial fibrillation 133 (7.95) 4 (9.09) 42 (6.59) 87 (8.78) 0.2712
Hypertension 1310 (78.35) 37 (84.09) 495 (77.71) 778 (78.51) 0.5993
Chronic obstructive lung disease 199 (11.90) 4 (9.09) 61 (9.58) 134 (13.52) 0.0474
Asthma 179 (10.71) 3 (6.82) 75 (11.77) 101 (10.19) 0.4211
Chronic kidney disease 350 (20.93) 15 (34.09) 111 (17.43) 224 (22.60) 0.0041
End stage renal disease 72 (4.31) 3 (6.82) 30 (4.71) 39 (3.94) 0.5337
Cirrhosis 24 (1.44) 0 (0) 13 (2.04) 11 (1.11) 0.2195
Chronic viral hepatitis 48 (2.87) 1 (2.27) 18 (2.83) 29 (2.93) 0.9646
Non-alcoholic fatty liver disease 45 (2.69) 0 (0) 25 (3.92) 20 (2.02) 0.0363
HIV infection 15 (.90) 0 (0) 5 (.78) 10 (1.01) 0.7304
Liver transplant 27 (1.61) 1 (2.27) 14 (2.20) 12 (1.21) 0.2865
Other Immunosuppression 54 (3.23) 0 (0) 25 (3.92) 29 (2.93) 0.2535
Inflammatory bowel disease 34 (2.03) 4 (9.09) 13 (2.04) 17 (1.72) 0.0032
Irritable bowel syndrome 16 (.96) 0 (0) 11 (1.73) 5 (.50) 0.0378

Pre-admission 
medications 
N (%)

Angiotensin converting enzyme 
inhibitors (ACEI)/Angiotensin 
receptor blockers (ARB)

510 (30.50) 14 (31.82) 182 (28.57) 314 (31.69) 0.4045

Antibiotics 326 (19.50) 5 (11.36) 136 (21.35) 185 (18.67) 0.1587
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(13.6%) compared to cohort B (26%) and cohort C (29%) 
(p < 0.05). Mortality was significantly higher in cohort C 
(26.4%) compared to cohorts A (20.4%) and B (20.1%) 
(p < 0.05). The length of stay was significantly shorter 
for patients in cohort A (7.4 days) compared to cohort B 
(9.6 days) or cohort C (10.8 days).

Time‑to‑Event Analysis (Fig. 2a and Fig. 2b)

We performed a Kaplan–Meier analysis for the estimation 
of survival probability over time for each cohort as well as 
estimation of probability for continued hospitalization over 
time for each cohort. There was no statistically significant 
difference in survival probability between three cohorts at 
15 days post-admission (p = 0.3661) (Fig. 2a). However, 
patients in cohort A were least likely to be hospitalized at 
15 days post-admission (p = 0.0014) (Fig. 2b).

Predictors of Mortality (Table 3)

On multivariate logistic regression analysis, the presence 
or absence of GI symptoms was not a predictor of 
mortality. Although, the presence of anorexia, gender, 
administration of ACEI/ARB medications during 
hospitalization and lower length of stay were all associated 
with lower odds of death (p < 0.05). On the contrary, 
increasing age, tachycardia on admission day, history of 
stroke, the presence of CKD, cirrhosis, administration of 
HCQ, new onset hemodialysis and admission to ICU were 
all associated with a significantly higher odds of mortality 
during admission (p < 0.05).

Discussion

This large multicenter retrospective study was conducted by 
collecting data for in-hospital outcomes on 1672 hospital-
ized COVID-19 positive patients from the largest nonprofit 

Table 2   Clinical Presentation and Clinical Course

Bold values indicate statistically significant results (p < 0.05)

All patients 
(N = 1672)

Cohort A: Only GI 
symptoms (N = 44)

Cohort B: GI + Non-
GI symptoms 
(N = 637)

Cohort C: Non-
GI symptoms 
(N = 991)

p Value

Initial presentation 
vital signs N (%)

Tachycardia 933 (55.80) 22 (50.0) 358 (56.20) 553 (55.80) 0.7255
Hypotension 223 (13.34) 9 (20.45) 67 (10.52) 147 (14.83) 0.0163
Fever 756 (45.22) 6 (13.64) 320 (50.24) 430 (43.99)  < 0.0001

Hospitalization 
medications N (%)

ACEI/ARB 510 (30.50) 14 (31.82) 182 (28.57) 314 (31.69) 0.4045
Antivirals 117 (7.00) 1 (2.27) 47 (7.38) 69 (6.96) 0.4376
antibiotics 1587 (94.92) 36 (81.82) 611 (95.92) 940 (94.85) 0.0002
Hydroxychloroquine 1080 (64.59) 14 (31.82) 429 (67.35) 637 (64.28)  < 0.0001

New hemodialysis N (%) 83 (4.96) 1 (2.27) 40 (6.28) 42 (4.24) 0.1275
ICU N (%) 625 (37.38) 13 (29.55) 231 (36.58) 372 (38.24) 0.4398

Days to ICU 
(Mean, ± SD)

2.39 ± 3.59 4.31 ± 5.31 2.88 ± 4.11 2.02 ± 3.10 0.0023

Number of days in 
ICU (Mean, ± SD)

9.91 ± 8.12 7.77 ± 7.33 9.61 ± 7.73 10.17 ± 8.38 0.4487

Mechanical ventilation N (%) 447 (26.73) 6 (13.64) 163 (25.59) 278 (28.05) 0.0758
Days to ventilation 

(Mean, ± SD)
2.66 ± 3.62 7.83 ± 6.27 3.39 ± 4.11 2.12 ± 3.06  < 0.0001

Number of days 
on ventilation 
(Mean, ± SD)

10.02 ± 7.37 11.17 ± 8.52 9.39 ± 6.49 10.36 ± 7.82 0.3774

Shock N (%) 460 (27.51) 6 (13.64) 166 (26.06) 288 (29.06) 0.0470
Severity of shock 

N (%)
1 Vasopressor only 203 (44.13) 1 (16.67) 77 (46.39) 125 (43.40) 0.3263
 > / = 2 Vasopressors 257 (55.87) 5 (83.33) 89 (53.61) 163 (56.60)

In-hospital all-cause mortality N (%) 399 (23.86) 9 (20.45) 128 (20.09) 262 (26.44) 0.0118
Length of stay (Mean, ± SD) 10.20 ± 9.64 7.43 ± 6.38 9.61 ± 9.58 10.77 ± 9.76 0.0229
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Fig. 2   a Time-to-Event Plot (Kaplan–Meier Analysis): Probability of Survival. b Time-to-Event Plot (Kaplan–Meier Analysis): Probability of 
Continued Hospitalization
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academic health care system in Louisiana. With a total of 
681 patients with at least one GI symptom, our study shows 
that 41% of COVID-19 patients had either diarrhea, nau-
sea ± vomiting, and/or abdominal pain on initial presenta-
tion, and 2.6% of COVID-19 patients presented with only 
GI symptom(s). We divided our study population into three 
cohorts to examine associations of each cohort with admis-
sion outcomes and links to pre-admission factors. The pres-
ence or absence of GI symptoms was not associated with 
mortality when effect was adjusted for other pre-admission 
and admission variables.

Early studies reported a lower prevalence of GI symptoms 
in hospitalized patients with COVID-19 understandably due 
to initial under-recognition of GI symptoms as a spectrum 
of phenotypic presentation in COVID-19. Higher prevalence 
reported in later studies may be somewhat inflated due to 
attributing anorexia as a specific GI symptom [14]. In our 
study, diarrhea was the most common GI symptom on pres-
entation followed by nausea, vomiting and abdominal pain. 
We did not classify anorexia and ageusia as GI symptom at 
initial presentation, but did find that patients have signifi-
cantly higher odds of having at least one GI symptom when 
they have either anorexia or ageusia. If we include anorexia 
as one of the GI symptoms on presentation, the prevalence 
of GI symptoms would increase to 60% in our study.

We identified that younger patients had a higher preva-
lence of GI symptoms at initial presentation. This is similar 
to findings from a recent study [11]. Another recent study 
reported that expression of ACE2 on intestinal enterocytes 
cells and colonic epithelial cells increases with increas-
ing age which could explain the lower prevalence of 

gastrointestinal symptoms [15]. How this applies to prev-
alence of GI symptoms in the younger population with a 
lower ACE-2 expression remains to be understood.

Tan et al. reported that inpatient use of ACEI or ARB 
medications in COVID-19 patients was associated with 
lower rate of GI symptoms during hospitalization and was 
limited by a very small sample size (n = 31) [16]. However, 
no prior study has assessed the relation between develop-
ment of GI symptoms and the use of these medication prior 
to hospitalization. We aimed to address the influence of 
ACEI and ARB medications by defining the presence of GI 
symptoms at initial presentation, by assessing the outpatient 
use of those medications, and by including a larger number 
of patients taking either medication (n = 510). We report no 
difference in prevalence of GI symptoms in patients who 
were taking ACEI or ARB medication prior to admission 
compared to those who were not. Despite these medications 
being continued inpatient in similar proportions in the three 
cohorts, inpatient use of ACEI/ARB in our study was asso-
ciated with improved mortality which has been reported in 
some recent studies as well [17, 18].

In our study, patients with only GI symptoms had a 
lower mean BMI compared to other patients. Prior studies 
have assessed the difference in severity outcomes of obese 
patients with COVID-19 infection and found obesity to be 
significantly associated with critical infection [19, 20], but 
the association of obesity with the presence of GI symptoms 
has been not been studied. Our results provide an interesting 
association between lower BMI and a higher prevalence of 
only GI symptoms at initial presentation. Similarly, we also 
identified that patients with NAFLD were significantly more 
likely to present with GI and non-GI symptoms. In fact, none 
of the NAFLD patients presented with only GI symptoms. 
NAFLD has long been known to be a multisystem disease 
and is also significantly related to obesity [21]. The differ-
ence in prevalence of symptoms in patients with NAFLD is 
in line with the BMI differences in the three cohorts.

Patients with IBS had higher prevalence of GI symptoms 
along with non-GI symptoms in our study. This could be due 
to the fact that IBS is significantly associated with anxiety 
in patients and thereby could manifest as shortness of breath 
on initial presentation [22]. Additionally, none of the IBS 
patients presented with only GI symptoms. We suspect that 
the patients with diagnoses of IBS already had evaluations 
with a specialist and understanding of GI symptomatology 
related to IBS, which may in turn have reduced thresholds 
for clinical evaluations unless other non-GI symptoms were 
also present. Patients with IBD, on the contrary, were signifi-
cantly more likely to present with only GI symptoms upon 
initial presentation. Whether this truly reflects a direct asso-
ciation between IBD and increase in COVID-19 related GI 
symptoms versus just increased patient concern for a disease 
flare with coincidental COVID-19 infection is unknown.

Table 3   Predictors of Death

Bold values indicate statistically significant results (p < 0.05)
a Corresponding to a 15-unit change in Age

Multivariate logistic regression model for death

Covariates Odds ratio (OR) 95% confidence 
interval (CI)

p Value

Agea 4.02 (2.99, 5.40)  < 0.0001
Gender 0.55 (0.41, 0.74)  < 0.0001
Smoking status 1.68 (1.13, 2.49) 0.0108
Anorexia 0.45 (0.31, 0.65)  < 0.0001
CVA 1.65 (1.07, 2.55) 0.0239
CKD 2.35 (1.33, 4.16) 0.0034
Cirrhosis 3.45 (1.18, 10.05) 0.0235
Tachycardia 1.65 (1.23, 2.23) 0.0009
ACEI ARB 0.54 (0.33, 0.88) 0.0130
HCQ 2.32 (1.60, 3.38)  < 0.0001
New hemodialysis 3.09 (1.74, 5.48) 0.0001
ICU 18.63 (12.06, 28.76)  < 0.0001
LOS 0.95 (0.93, 0.97)  < 0.0001
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Some prior studies have demonstrated significantly poorer 
clinical outcomes in hospitalized patients presenting with GI 
symptoms compared to those without GI symptoms. These 
clinical outcomes included disease severity, critical infection 
requiring ICU admission, requirement of mechanical venti-
lation, increased incidence of liver injury, and mortality [2, 
14, 23]. However, there have been other studies that reported 
no correlation between the presence of GI symptoms and 
these outcome measures [10, 24, 25].

Some studies have reported improved mortality in 
COVID-19 patients with GI symptoms [11, 26, 27]. How-
ever, these studies were limited due to either only including 
hospitalized patients with mild disease severity, only includ-
ing the outpatient population (likely only having mild dis-
ease severity), or not analyzing outcomes in patients present-
ing with only GI symptoms. We believe the data from our 
large cohort adds value to the current literature, addresses 
the variability in the outcomes reported in COVID-19 inpa-
tients with GI symptoms, and reports outcomes with respect 
to patients presenting with only GI symptoms.

Although there was no difference among patients present-
ing with only GI symptoms to require transfer to ICU for 
critical illness, there was a significant longer duration before 
transfer to the ICU in this group. This is likely explained 
by a delayed development of respiratory compromise in a 
subset of these patients who initially only presented with GI 
symptoms. However, with respect to another possible cor-
relate of disease severity, circulatory shock developed in sig-
nificantly fewer patients presenting with only GI symptoms. 
We also report that the presence of GI symptoms, independ-
ent of the presence of any non-GI symptom at admission was 
associated with a lower mortality compared to the presence 
of only non-GI symptoms (p = 0.018). This did not impact 
the survival prognosis at 15 days on a Kaplan–Meier analy-
sis due to a high number of patients being censored (dis-
charged alive) within 2 weeks. To partially account for this, 
we also performed a time-to-event analysis to estimate the 
probability of continued hospitalization at 15 days. Patients 
presenting with only GI symptoms had the least probability 
of continued hospitalization at 15 days compared to patients 
with respiratory symptoms at initial presentation.

A lot of prior work addressing this question did not 
clearly evaluate confounding effects of pre-admission and 
admission factors, and conclusions could have borne out 
of over or under-estimation of GI symptoms as predictors 
of mortality. After consideration of the inter-group differ-
ences in characteristics and management during admission 
in our study, i.e., on a multivariable regression analysis, GI 
symptoms on presentation did not predict mortality in these 
patients. Our study adds to the evidence on this important 
clinical prognostication question about outcomes of COVID-
19 in hospitalized patients presenting with GI symptoms, 
where considerable heterogeneity exists.

Our study’s major strengths are the large cohort size and 
the availability of discharge outcomes in all the patients. 
We gathered data on a larger number of patients with GI 
manifestations (n = 681) compared to numbers reported from 
most prior studies, even after excluding anorexia as a GI 
symptom. We also report important associations between GI 
symptoms on presentation and hospital outcomes of mortal-
ity and correlates of infection severity (e.g., ICU admission, 
rates of mechanical ventilation, shock, length of stay).

Our study does have limitations. This was a non-blinded 
retrospective study that was based on data gathered through 
medical record review and thus, has a potential to introduc-
ing bias. To minimize the errors, more than one reviewer 
independently verified the accuracy of the collected data. 
Ambulatory COVID-19 positive patients with and with-
out GI symptoms that did not require hospitalization are 
not included. Our data lacked the information on symptom 
severity which may have impacted outcomes. We did not 
collect data on pre-admission or admission use of proton 
pump inhibitors or H2 receptor blockers, but a recent study 
has found no effect of use of these medication on hospi-
talization outcomes [28]. Longitudinal follow-up of these 
patients > 3 months for prognosis and relation to GI symp-
toms is beyond the scope of our study. Nevertheless, our 
study provides clinically relevant information on the overall 
burden of digestive manifestations and their association with 
mortality and other important COVID-19-related hospitali-
zation outcomes.

Conclusion

In summary, among a hospitalized COVID-19 positive 
Southern US population, 41% patients presented with either 
diarrhea, nausea, vomiting or abdominal pain initially. Even 
though it appeared that the presence of GI symptoms at pres-
entation correlated with a reduced mortality rate and shorter 
hospitalization and appeared to be a positive prognosticator, 
but the correlation with mortality was eventually not consist-
ent after adjusting for various pre-admission and admission 
factors between cohorts. There is significant heterogeneity 
in outcomes related to GI symptoms from both small and 
large prior studies. Our large retrospective study, with a mul-
tivariable analysis extensively adjusting for variables, adds 
substantial evidence to the existing body of the literature in 
COVID-19.
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Appendix

ICD‑ 10 Diagnostic Codes

For Pre-admission Chronic Comorbid Conditions.
CVA (I63.9), CAD (I25.1; I25.10; I25.110; I25.118; 

I25.119) CHF (I50; I50.2; I50.20; I50.21; I50.22; I50.23; 
I50.3; I50.30; I50.31; I50.32; I50.33;I50.4; I50.40; 
I50.41;I50.42; I50.43; I50.9; I50.810; I42.0; I42.1; I42.5; 
I42.8; I25.5), DM (E10.9; E10.21; E10.22; E10.29; E10.39; 
E10.319; E10.49; E10.40; E10.42; E10.43; E10.51; E10.52; 
E10.59; E10.69; E11.9; E11.21; E11.22; E11.29; E11.39; 
E11.319; E11.49; E11.40; E11.42; E11.43; E11.51; E11.52; 
E11.59; E11.69), HTN (I10; I15; I15.8; I15.9), COPD 
(J44.1; J44.9; J41.0; J41.1; J42; J43.9; J43.1; J43.2) Asthma 
(J45.901; J45.902; J45.909; J45.30; J45.31; J45.32; J45.40; 
J45.41; J45.42; J45.50; J45.51; J45.52), CKD (N18.1; 
N18.2; N18.3; N18.4; N18.5), ESRD (N18.6), Cirrhosis 
(K70.30; K70.31; K74.60, K74.61, K74.3; K74.4; K74.5; 
K74.69), Alcoholic Liver disease (K70.0; K70.10; K70.11), 
NASH/NAFLD (K75.81; K76.0), Hepatitis (B15.9; B19.10; 
B19.20; B19.9; B18.2; K75.4), HIV (B20; Z21), Trans-
plant (Z94.0; Z94.1; Z94.2; Z94.4; Z94.81; Z94.83; Z94.84 
Z94.9), Immunosuppression (Z79.52; Z79.899; D89.9; 
Z92.25); IBD (K51.20; K51.30; K51.90; K50.00; K50.10; 
K50.80; K50.90; K52.9) IBS (K58.0; K58.1; K58.2; K58.8; 
K58.9), Chronic Pancreatitis (K86.0; K86.1)

ICD‑10 Procedure and Diagnostic Codes

For inpatient procedures and diagnoses J10 through J18, 
N17, K72, I42, J96, J80, E11.10, and E87.2

*Data on laboratories and multivariate analysis for pre-
dictors of GI symptoms are available at request
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