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Abstract

Introduction: Gastrointestinal (Gl) symptoms are increasing-
ly being recognized in coronavirus disease 2019 (COVID-19).
Itis unclear if the presence of Gl symptoms is associated with
poor outcomes in COVID-19. We aim to assess if Gl symp-
toms could be used for prognostication in hospitalized pa-
tients with COVID-19. Methods: We retrospectively analyzed
patients admitted to a tertiary medical center in Brooklyn,
NY, from March 18, 2020, to March 31, 2020, with COVID-19.
The patients’ medical charts were reviewed for the presence
of Gl symptoms at admission, including nausea, vomiting,
diarrhea, and abdominal pain. COVID-19 patients with Gl
symptoms (cases) were compared with COVID-19 patients
without Gl symptoms (control). Results: A total of 150 hos-
pitalized COVID-19 patients were included, of which 31

(20.6%) patients had at least 1 or more of the Gl symptoms
(cases). They were compared with the 119 COVID-19 pa-
tients without Gl symptoms (controls). The average age
among cases was 57.6 years (SD 17.2) and control was 63.3
years (SD 14.6). No statistically significant difference was not-
ed in comorbidities and laboratory findings. The primary
outcome was mortality, which did not differ between cases
and controls (41.9 vs. 37.8%, p = 0.68). No statistically sig-
nificant differences were noted in secondary outcomes, in-
cluding the length of stay (LOS, 7.8 vs. 7.9 days, p = 0.87) and
need for mechanical ventilation (29 vs. 26.9%, p = 0.82). Dis-
cussion: In our study, the presence of GI manifestations in
COVID-19 at the time of admission was not associated with
increased mortality, LOS, or mechanical ventilation.
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Introduction

The novel coronavirus disease 2019 (COVID-19)
caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) was started as an epidemic in Wuhan,
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China. It was later declared as a global pandemic with
New York as the current epicenter [1]. The SARS-CoV-2
mainly spreads through direct exposure (droplets, person
to person). However, it is also assumed to be transmitted
by contaminated objects, airborne transmission, and fe-
cal-oral transmission [2]. The COVID-19 is predomi-
nantly a respiratory disease manifested by fever, fatigue,
dry cough, anorexia, myalgia, and dyspnea [3]. However,
gastrointestinal (GI) manifestations such as nausea, vom-
iting, diarrhea, and abdominal pain are increasingly be-
ing recognized as important manifestations of COVID-19
[4-8]. Other symptoms such as dysgeusia and anosmia
are also gaining attention as important symptoms of CO-
VID-19 [9, 10].

The spectrum of COVID-19 infection ranges from
mild to critical. Most of the patients (81%) have mild dis-
ease, 14% of the patients have severe disease, and 5% of
the patients have a critical disease [1, 11]. The factors as-
sociated with severe COVID-19 infection include ad-
vanced age >65 years, chronic respiratory diseases, hy-
pertension, diabetes mellitus (DM), malignancy, and
cardiovascular disease [12-14]. In a recent study pub-
lished from the USA, about 12% of the patients required
mechanical ventilation, and the mortality rate of patients
on mechanical ventilation was 88% [15]. In a study by
Pan et al. [7], the presence of GI symptoms was associ-
ated with higher liver enzymes, lower monocyte count,
and longer prothrombin time. The overall pooled preva-
lence of GI symptoms in COVID-19 based on a system-
atic review was reported to be 18% [16]. The most com-
mon GI symptom reported is diarrhea (13%), followed
by nausea or vomiting (10%) and abdominal pain [16].
SARS-CoV-2 has also been found in the fecal samples of
COVID-19 patients even after the complete resolution of
symptoms [13, 17]. Therefore, the fecal-oral transmis-
sion is also considered as a potential mode of transmis-
sion [17]. The occurrence of GI symptoms is probably
from the intestinal tropism of the SARS-CoV-2 [18].
Moreover, GI symptoms can coexist or even precede re-
spiratory manifestations [19]. Rarely, COVID-19 pa-
tients can present with only GI symptoms without respi-
ratory symptoms [7].

Hence, there has been an increasing interest in wheth-
er GI symptoms are associated with severe disease. There
are conflicting reports in terms of whether GI symptoms
are associated with severe COVID-19 or not [7, 20].
Therefore, in this study, we aimed to analyze if the pres-
ence of GI symptoms at the time of hospitalization is as-
sociated with mechanical ventilation or mortality when
compared to those who did not have GI symptoms.
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Table 1. Prevalence of gastrointestinal (GI) system in the entire
cohort

GI symptoms N (%)

No gastrointestinal symptoms 119 (79.3)
Nausea/vomiting 6(4)
Diarrhea 15 (10)
Nausea/vomiting + diarrhea 7 (4.7)
Nausea/vomiting + abdominal pain 3(2)

Methods

Study Design and Data Source

This is a retrospective cohort study conducted in a cohort of
COVID-19 patients who were admitted to the Brookdale Univer-
sity Hospital Medical Center (BHMCNY), a tertiary care academ-
ic medical center in Brooklyn, New York. BHMCNY is a non-prof-
it medical service provider servicing almost 1 million residents of
Eastern Brooklyn. The BHMCNY s Institutional Review Board ap-
proved this study as minimal-risk research while utilizing anony-
mized and de-identified retrospective data collection and waived
the requirement for informed consent. We included consecutive
patients who were admitted to the hospital with a confirmed diag-
nosis of COVID-19 on nasopharyngeal polymerase chain reaction
testing for SARS-CoV-2 from March 18, 2020, to March 31, 2020.
Patients were excluded if they were younger than 18 years, who
were not hospitalized and managed on an ambulatory basis, preg-
nant patients, unavailability of results of SARS-CoV-2 nasopha-
ryngeal testing, and missing data on mortality or disposition.

Data related to patients’ demographics, clinical symptoms, co-
morbidities, home medications, vitals at presentation, admission
laboratory tests, inpatient medications, and outcomes were col-
lected (Table 1). Demographic variables such as age, sex, race,
smoking status, and BMI were obtained. Data on multiple comor-
bid conditions such as the history of hypertension, dyslipidemia,
coronary artery disease, DM, history of any cancer, chronic ob-
structive pulmonary disease, and asthma were obtained. Medica-
tion history of the use of angiotensin-converting enzyme inhibi-
tor/angiotensin receptor blocker, non-steroidal anti-inflammato-
ry drugs, aspirin, or statin use was collected. Furthermore, initial
laboratory data such as hemoglobin level, WBC, absolute lympho-
cyte count, platelet count, ferritin, C-reactive protein (CRP), d-
dimer, lactic acid, aspartate aminotransferase, and alanine amino-
transferase were noted. If a particular laboratory test was not per-
formed at the time of admission, then the first laboratory values
within 24 h of the admission were used.

Stratification of Study Cohort and Outcomes

In our study, the GI symptoms were defined as the presence of
nausea, vomiting, diarrhea, or abdominal pain at the time of ad-
mission. The study cohort was stratified into 2 groups based on the
presence of GI symptoms: COVID-19 with GI symptoms (cases)
and COVID-19 without GI symptoms (controls). The primary
outcome was death from any cause. Secondary outcomes were
identified as total hospital length of stay (LOS) and need for me-
chanical ventilation during that hospitalization.
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Fig. 1. Study flowchart.

Table 2. Prevalence of individual gastrointestinal (GI) symptoms
in the COVID-19 cohort with GI symptoms (cases)

GI symptoms N (%)
Nausea/vomiting 6(19.4)
Diarrhea 15 (48.4)
Nausea/vomiting + diarrhea 7 (22.6)
Nausea/vomiting + abdominal pain 3(9.7)

Statistical Analysis

Statistical analysis was performed using IBM SPSS software
version 26 (SPSS Inc., Armonk, NY, USA). Descriptive summary
statistics are presented as means and SD for continuous variables
and frequencies with percentages for categorical variables. Cate-
gorical and continuous variables were tested for statistical signifi-
cance using x> tests and ¢ tests, respectively. If the continuous vari-
able is not normally distributed, we utilized the nonparametric test
such as the Mann-Whitney U test to compare the groups.

Results

Study Population and Baseline Demographics

A total of 155 patients were hospitalized with con-
firmed COVID-19 during the study period. Five patients
were excluded based on the exclusion criteria. A total of
150 patients met the inclusion criteria and formed our
final study population (Fig. 1). Of these, 31 (20.6%) pa-
tients had GI symptoms (cases), and 119 patients had no
GI symptoms (controls) (Table 1). Diarrhea was the most
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common GI symptom, which was reported in 14.7% of
the cohort, followed by nausea or vomiting, reported in
10.7% of the patients, and only 2% of the patients had ab-
dominal pain (Table 2). Demographic variables are noted
in Table 3. The mean age was 57 years (SD * 17) in cases
as compared to 63 years (SD + 15 years) in controls. The
mean BMI was 31.7 and 30.7 in cases and controls, re-
spectively. Comorbidities such as hypertension, dyslipid-
emia, chronic obstructive pulmonary disease, asthma,
coronary artery disease, DM, and cancer were similarly
distributed between 2 groups (Table 3). There was no dif-
ference in the presence of other symptoms such as fever,
cough, dyspnea, fatigue, and myalgia between the 2
groups.

Laboratory Data

There was no statistical difference between the 2
groups in values of laboratory data such as mean hemo-
globin, WBC, lymphocyte, and platelet counts. The mean
ferritin level was lower in the cases than in controls but
did not reach statistical significance (777 vs. 951 ng/mL,
p = 0.61). Mean CRP, creatinine, and lactic acid levels
were higher but not statistically significant in both groups,
as noted in Table 4.

Outcomes

The outcomes of the study are outlined in Table 5. The
patients with the GI symptoms (cases) had higher mortal-
ity of 41.9% (13/31 patients) when compared to controls,
37.8% (45/119 patients), but it did not reach statistical
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Table 3. Baseline demographics of the study population

Characteristic COVID-19 patients COVID-19 patients p value
with GI symptoms without GI symptoms
(N =31) (N=119)
Age, mean (SD) 57.6 (17.2) 63.3 (14.6) 0.06
Age >60 years, n (%) 16 (53.3) 74 (64.3) 0.29
Female gender, n (%) 12 (38.7) 55 (46.2) 0.54
BMI, mean (SD) 31.7 (8.8) 30.7 (7.6) 0.57
Race, n (%)
White 3(9.7) 3(2.5)
African American 23(74.2) 90 (75.6)
Hispanic 1(3.2) 12 (10.1) 0.29
Asian 1(3.2) 6 (5)
Unknown 3(9.7) 8 (6.7)
Comorbidities, 7 (%)
Hypertension 22 (14.7) 79 (66.4) 0.67
Dyslipidemia 10 (32.3) 44 (37) 0.68
CAD 7 (22.6) 20 (16.8) 0.44
DM 12 (38.7) 52 (43.7) 0.69
Cancer 4(12.9) 11 (9.2) 0.51
COPD 1(3.2) 13 (10.9) 0.30
Asthma 6(19.4) 17 (14.4) 0.58
Smoker 4(12.9) 13 (10.9) 0.75
Medications, 1 (%)
ACEI/ARB 11 (35.5) 38 (31.9) 0.83
NSAID 6(19.4) 28 (23.5) 0.81
Aspirin 6(19.4) 42 (35.3) 0.13
Statin 12 (38.7) 58 (48.7) 0.42
Symptoms, 7 (%)
Cough 23 (74.2) 76 (63.9) 0.39
Fever 22 (71) 79 (66.4) 0.67
Dyspnea 17 (54.8) 82 (68.9) 0.20
Fatigue 19 (61.3) 61 (51.3) 0.42
Myalgia 12 (38.7) 47 (39.5) 1.00
Pneumonia 29 (93.5) 119 (100) 0.04

COVID-19, coronavirus disease 2019; GI, gastrointestinal; CAD, coronary artery disease; DM, diabetes mel-
litus; COPD, chronic obstructive pulmonary disease; ACEI/ARB, angiotensin-converting enzyme inhibitor/an-
giotensin receptor blocker; NSAID, non-steroidal anti-inflammatory drug.

significance (p = 0.68). No significant differences were
noted in the secondary outcomes — mean LOS (7.8 [SD
4.4] vs. 7.9 days [SD 4.7 days], p = 0.87) and need for me-
chanical ventilation (29 vs. 26.9%, p = 0.82).

Discussion

In this study, we found that 20.6% of the patients hos-
pitalized with COVID-19 presented with at least 1 GI
symptom such as diarrhea, nausea, vomiting, or abdomi-
nal pain. Diarrhea was the most common GI symptom,
followed by nausea/vomiting and abdominal pain. There
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were no significant differences in terms of patient demo-
graphics, comorbid conditions, and presenting labora-
tory evaluations between patients with and without GI
symptoms. Furthermore, there was no association be-
tween the GI symptoms and other symptoms such as fe-
ver, cough, fatigue, and myalgia.

Our study shows that the prevalence of GI symptoms
in COVID-19 patients is 20.6%, which is lower than the
prevalence of GI symptoms reported by other studies in
the USA and China in the range of 50.5-61.3% [7, 21].
The higher reported rate of GI symptoms in those studies
could probably be due to the inclusion of anorexia as one
of the GI symptoms. Anorexia is a nonspecific symptom
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Table 4. Laboratory data of both cohorts at the time of admission®

Laboratory test COVID-19 patients COVID-19 patients p value

with GI symptoms without GI symptoms

(N=31) (N=119)
Hemoglobin 12.6 (2.2) 13 (1.8) 0.28
Ferritin 776.9 (961) 951.8 (1,253.1) 0.61
d-dimer 901.6 (1,380) 10,661.9 (22,910.3) 0.36
WBC 7,200 (2,100) 7,400 (3,700) 0.78
Lymphocyte count 1,000 (617) 1,168 (681.5) 0.22
Platelet count 211,870 (60,531) 202,190 (76,669) 0.52
Creatinine 2.5(3.7) 1.8 (2.1) 0.28
Albumin 3.9(0.5) 3.7 (0.5) 0.07
CPK 391.8 (602.8) 924.5 (3,143.9) 0.48
Lactate 2.1(2.2) 1.99 (1.7) 0.78
LDH 1,134.4 (702.9) 1,208.1 (734.8) 0.65
CRP 13.7 (8.1) 10.8 (8.1) 0.15
AST 71.4 (77.3) 70.9 (64.1) 0.97
ALT 52.1(63.3) 51.8 (44.4) 0.98

COVID-19, coronavirus disease 2019; GI, gastrointestinal; CRP, C-reactive protein; AST, aspartate amino-
transferase; ALT, alanine aminotransferase. * All the laboratory values are represented as mean (SD).

Table 5. Outcome data of both cohorts at the time of admission

Characteristic COVID-19 patients COVID-19 patients p value
with GI symptoms without GI symptoms
(N=31) (N=119)
Mortality, n (%) 13 (41.9) 45 (37.8) 0.68
Length of stay, mean (SD) 7.8 (4.4) 7.9 (4.7) 0.87
Mechanical ventilation, n (%) 9 (29) 32 (26.9) 0.82

COVID-19, coronavirus disease 2019; GI, gastrointestinal.

that could be related to an overall infectious or inflamma-
tory process and hence was not included as a specific GI
symptom in our study. In a US study by Redd et al. [20],
the prevalence of GI symptoms in COVID-19 patients
was reported to be as high as 61.3%. In that study, an-
orexia was reported in 34.8% cases, diarrhea in 33.7%,
and nausea in 26.4% cases. Ina study by Pan etal. [7] from
Wuhan, China, even though about 50% reported having
GI symptoms, the majority of these patients had anorex-
ia (78.6%). When anorexia was excluded from the analy-
sis, only 18.6% had specific GI symptoms. A trend of in-
creasing recognition of GI manifestations among CO-
VID-19 patients is noted since its outbreak in Wuhan,
China. During the original outbreak in Wuhan, diarrhea
was reported in only 3% of the cases [1]. This number in-
creased to 10% in a subsequent study from Wuhan and

Gastrointestinal Symptoms and
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25% in a study from Singapore [3, 22]. As awareness is
increasing among the health-care workers about the GI
manifestations in COVID-19 patients, the reports of the
presence of GI symptoms increased in the studies.

In our study, there was no association between the GI
symptoms and poor outcomes in COVID-19 patients.
Previous studies have reported conflicting findings con-
cerning the presence of GI symptoms and poor out-
comes. In the study by Pan et al. [7] from Wuhan, China,
patients with digestive symptoms had longer LOS (9 vs.
7.3 days, p = 0.013). Furthermore, this study noted that
as the severity and duration of COVID-19 increase, GI
symptoms increase as well. In a multicenter study of 191
patients by Zhou et al. [14], the presence of GI symptoms
was associated with elevated CRP (7.3 vs. 3.8 mg/L, p =
0.021), elevated alanine aminotransferase (64.1 vs. 46.6
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units/L, p = 0.049), and lower hemoglobin levels when
compared to patients without GI symptoms. However, in
the study by Redd and colleagues [20], there were no dif-
ferences in clinical outcomes in patients with or without
GI symptoms. Also, they reported no significant differ-
ences in the leukocyte count, hemoglobin, platelets, co-
agulation, or liver tests in groups with or without GI
symptoms.

Although the specific mechanisms causing GI mani-
festations in COVID-19 are not entirely known, there are
several proposed theories. Intestinal tropism has been
noted with SARS-CoV-2, which could be due to its strong
affinity to angiotensin-converting enzyme-2 receptors,
and angiotensin-converting enzyme-2 receptors are
highly expressed in the esophagus and intestinal epithe-
lial cells [23]. Hence, there is a strong possibility of direct
small bowel involvement, resulting in direct cytopathic
effects causing GI symptoms. Furthermore, Redd et al.
[20] noted that loss of smell (anosmia) and loss of taste
(ageusia) were commonly associated with nausea (adjust-
ed OR 2.71, 95% CI: 1.21-6.20; p = 0.015) and anorexia
(adjusted OR 3.70, 95% CI: 1.49-9.16; p = 0.0048) after
controlling for potential confounders. While the exact
cause of this association is unclear, it could be due to dam-
age to olfactory and gustatory receptors during viral entry
through nasal and oral routes [24]. Additionally, in a
study from Hong Kong, patients with diarrhea on presen-
tation had higher rates of stool RNA positivity when com-
pared to those without diarrhea (38.5 vs. 8.7%, p = 0.02).
This is suggestive of the direct effects of the SARS-CoV-2
on the GI tract [16]. Also, the viral infection can cause
altered intestinal permeability, resulting in malabsorp-
tion [25]. Finally, the inflammatory response from a cy-
tokine storm in severe COVID-19 patients can cause hy-
poxia-induced bowel ischemia and contribute to diar-
rhea.

Specific limitations to this study include the retrospec-
tive design, relatively small sample, single-center hospi-
tal-based study, and lack of validated symptom instru-
ments. This could introduce selection bias and limit the
reliability and generalizability of the results. We could not
correlate the presence of SARS-CoV-2 RNA with GI
symptoms since this test was not routinely performed in
our institution. Despite these limitations, the main
strengths of this study are that it has validated the findings
of another US study by Redd et al. [20] on GI manifesta-
tions in COVID-19. Our study also presents data from
New York with a significantly higher proportion of Afri-
can American patients. We also included data on home
medications such as non-steroidal anti-inflammatory
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drugs and angiotensin-converting enzyme inhibitor/an-
giotensin receptor blocker, which has not been presented
in previous studies.

Conclusion

GI symptoms are commonly encountered in hospital-
ized COVID-19 patients. In our study, GI symptoms were
not associated with poorer outcomes such as increased
mortality, longer hospital LOS, and increased mechanical
intubation in COVID-19 patients. It appears that the GI
symptoms could potentially be a bystander in patients
with COVID-19. Further, more extensive studies are
needed to evaluate the effects of GI symptoms on out-
comes in COVID-19.
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