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OBJECTIVES: Brazil has rapidly developed the second-highest number of COVID-19 cases in the world. As such,
proper symptom identification, including gastrointestinal manifestations, and relationship to health outcomes
remains key. We aimed to assess the prevalence and impact of gastrointestinal symptoms associated with
COVID-19 in a large quaternary referral center in South America.

METHODS: This was a single-center cohort study in a COVID-19 specific hospital in São Paulo, Brazil. Consecutive
adult patients with laboratory confirmed SARS-CoV-2 were included. Baseline patient history, presenting
symptoms, laboratory results, and clinically relevant outcomes were recorded. Regression analyses were
performed to determine significant predictors of the gastrointestinal manifestations of COVID-19 and
hospitalization outcomes.

RESULTS: Four-hundred patients with COVID-19 were included. Of these, 33.25% of patients reported X1
gastrointestinal symptom. Diarrhea was the most common gastrointestinal symptom (17.25%). Patients with
gastrointestinal symptoms had higher rates of concomitant constitutional symptoms, notably fatigue and
myalgia (po0.05). Gastrointestinal symptoms were also more prevalent among patients on chronic
immunosuppressants, ACE/ARB medications, and patient with chronic kidney disease (po0.05). Laboratory
results, length of hospitalization, ICU admission, ICU length of stay, need for mechanical ventilation, vasopressor
support, and in-hospital mortality did not differ based upon gastrointestinal symptoms (p40.05). Regression
analyses showed older age [OR 1.04 (95% CI, 1.02-1.06)], male gender [OR 1.94 (95% CI, 1.12-3.36)], and
immunosuppression [OR 2.60 (95% CI, 1.20-5.63)], were associated with increased mortality.

CONCLUSION: Based upon this Brazilian study, gastrointestinal manifestations of COVID-19 are common but do
not appear to impact clinically relevant hospitalization outcomes including the need for ICU admission,
mechanical ventilation, or mortality.

KEYWORDS: COVID-19; SARS-CoV-2; Gastrointestinal Symptoms; Prevalence; Pandemic.

’ INTRODUCTION

The new coronavirus infection, as known as Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), was
first reported in Wuhan, China in late 2019 (1). The virus has
quickly spread across the world, becoming a pandemic as
declared by the World Health Organization in March 2020

(2). As of July 2020, more than 10 million confirmed cases
of Coronavirus Disease (COVID-19) across five continents
and over 500 thousand deaths have been reported (3).
While respiratory symptoms are the main presentation of
COVID-19, such as dry cough and dyspnea gastrointestinal
manifestations have also been reported (4,5). As the number
of cases has increased, so too has our knowledge grown
about various symptoms associated with the SARS-CoV-2
infection.
SARS-CoV-2 is known to affect host cells via the

angiotensin-converting enzyme receptor (ACE2), which in
addition to being highly expressed in pulmonary AT2 cells,
are also found in the gastrointestinal system such as cells in
the esophagus, pancreas, hepatobiliary tract, small bowel,
and colon – indicating that in addition to the respiratory
system, the gastrointestinal system is a possible means ofDOI: 10.6061/clinics/2020/e2271
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infection by COVID-19 (6). Several studies report patients
with COVID-19 presenting with concomitant or isolated
gastrointestinal symptoms; however, there remains a paucity
of data from the continent of South America (7–9). Although
the United States has become the new epicenter of COVID-19
with 2.84 million confirmed cases, Brazil has become an
emerging hot bed of SARS-CoV-2 infection with 1.54 million
cases reported to date – approximately 13.5% of all con-
firmed cases (10). As disease prevalence, presenting symp-
toms, and outcomes have varied from reports in China
to those in the United States and Europe, examination
of COVID-19 specific characteristics is highly relevant
for the population of Brazil and South America. There-
fore, the primary aim of this study was to assess the
prevalence of gastrointestinal symptoms associated with
SARS-CoV-2 infection and examine gastrointestinal-speci-
fic health outcomes in a quaternary referral hospital
exclusively treating COVID-19 patients in São Paulo,
Brazil (11).

’ MATERIAL AND METHODS

Study Design and Patient Selection
This is a single-center cohort study in a quaternary hospi-

tal specifically treating patients with COVID-19 in São Paulo,
Brazil. Out the outset of the pandemic, this quaternary
university referral center instituted a protocol to exclusively
care for COVID-19 patients. This hospital and institution is
comprised of the largest public hospital in South America
(11). The hospital is designed to care for patients presenting
with moderate and severe disease and receives patient
referrals following local government protocol. A total of
400 consecutive, adult patients underwent complete hospi-
talization from May 1 to June 20, 2020, and were included
in this analysis. All patients were followed to hospital
discharge or death. Inclusion criteria for hospitalization and
study enrollment comprised of only patients with labora-
tory confirmed SARS-CoV-2 via polymerase-chain reaction
(PCR). Patients with suspicion for COVID-19 based upon
symptoms alone or imaging with computed tomography
(CT) without PCR confirmation were excluded from this
analysis.

Data Items
Demographic patient data (age and gender), and symp-

toms at the time of presentation were recorded. Symptoms
were stratified initially as general symptoms (fever, fatigue,
myalgia, chills, arthralgia, or diaphoresis), respiratory symp-
toms (cough, productive cough, dyspnea, pharyngitis, or
rhinorrhea), gastrointestinal symptoms (diarrhea, nausea,
anorexia, vomiting, abdominal pain, dysphagia, weight loss,
gastrointestinal bleeding, or constipation), as well as other
non-specific symptoms including anosmia/ageusia. Addi-
tional data abstracted through manual chart review included
past medical history including pre-existing comorbid medical
conditions, chronic use of angiotensin converting enzyme-
inhibitor (ACE-I) or angiotension receptor blocker (ARB),
chronic use of immunosuppressant medications, clinically
relevant laboratory data at time of presentation, and relevant
hospitalization characteristics (hospitalization days, intensive
care unit [ICU], admission, need for mechanical ventilation,
need for vasopressors support, and mortality). All data was
abstracted manually from electronic medical records using a
structured abstraction tool.

Outcomes
The primary outcome was the to evaluate the impact of

gastrointestinal symptoms among COVID-19 patients and
clinically relevant health outcomes including need for ICU
stay, mechanical ventilation, and in-hospital mortality. Sec-
ondary analyzes included assessment of prevalence of any
gastrointestinal symptoms among patients hospitalized with
COVID-19 at initial presentation, associations between gastro-
intestinal symptoms and other clinical manifestations, comor-
bidities, and laboratory results.

Ethical Concerns
This study was approved by the Research Ethics Commit-

tee of Hospital das Clínicas - University of São Paulo Medical
School (HC-FMUSP).

Statistical Analyses
Baseline patient characteristics, COVID-19 manifestations,

laboratory data, as well as hospitalization outcomes were
summarized as means ± standard deviation for continuous
data and frequencies and proportions for categorical data.
Continuous data were compared using the two-sample t-test
or Wilcoxon rank-sum test and categorical data were com-
pared using the Chi-square or Fisher’s exact test, as appro-
priate (12). Multivariable analyses were performed using
logistic regression. Logistic regression analyses were con-
ducted to determine significant predictors of the gastro-
intestinal manifestations of COVID-19 and hospitalization
outcomes and were reported as standardized b coefficients as
well as odds ratio (OR) with corresponding 95% confidence
intervals (CIs). With regard to gastrointestinal symptoms,
a regression analysis was performed based upon the 3 most
common manifestations while key hospitalization outcomes
included need for ICU admission, need for mechanical
ventilation, or in-hospital mortality. Variables for regression
analyses included age, gender, obesity, chronic use of ACE-I
or ARB and use of immunosuppressant medications, with
additional variables determined based upon significant find-
ings on univariable analyses. Statistical significance was
defined as a two-tailed p value o0.05. Statistical analyses
were performed using the Stata 15.0 software package (Stata
Corp LP, College Station, TX).

’ RESULTS

Patients Characteristics
This study included 400 patients with COVID-19 with

laboratory confirmed SARS-CoV-2 (COVID-19). Of these
patients included in this analysis, 56.25% (n=225) were male,
with an average age of 56.4± 16.07 years. The most frequent
comorbid medical conditions among this population
included hypertension (54.64%; n=218), diabetes mellitus
(35.93%; n=143), and obesity (21.55%; n=86). A complete
breakdown of demographic information and comorbidities is
summarized in Table 1.

Gastrointestinal symptoms at presentation
A total of 133 (33.25%) patients reported at least one

gastrointestinal symptom at the time of presentation, with
diarrhea (17.25%) being the most prevalent. Other common
gastrointestinal manifestations included nausea (13.75%)
and anorexia (11.5%), followed by vomiting and abdominal
pain observed 7.50% and 6.0% of individuals, respectively.
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A complete list of gastrointestinal symptoms at the time of
presentation among patients is summarized in Table 2.

Correlation between gastrointestinal symptoms
and other manifestations
Patients with gastrointestinal symptoms had higher rates

of constitutional symptoms, including fatigue (59.40% vs
44.57%; p=0.0051) and myalgia (42.11% vs 29.96%; p=0.0157).
In addition, ageusia was a more common among these
patients (22.56% vs 11.24%; p=0.0027). The occurrence of
respiratory symptoms did not predominate in a group with
or without gastrointestinal symptoms (90.98% vs 93.26%;
p=0.4158). Further breakdown of constitutional, respiratory,

Table 1 - Baseline Clinical Characteristics, Comorbidities, Social Factors, Medications, and Laboratory Data on Admission, and
Outcomes of COVID-19 Hospitalizations.

All Patients (n=400) GI Symptoms (n=133) No GI Symptoms (n=267) P Value

Baseline Characteristics
Age 56.40 (16.07) 57.52 (15.95) 55.83 (16.12) 0.3208
Male Gender 225 (56.25) 79 (59.40) 146 (54.68) 0.3716

Comorbid Conditions
Obesity 86 (21.55) 24 (18.05) 62 (23.31) 0.2291
Coronary Artery Disease 43 (10.78) 12 (9.02) 31 (11.65) 0.4255
Heart Failure 39 (9.77) 8 (6.02) 31 (11.65) 0.0741
Cardiac Arrythmia 29 (9.77) 10 (7.52) 19 (7.14) 0.8919
Hypertension 218 (54.64) 76 (57.14) 143 (53.38) 0.4783
Dyslipidemia 36 (9.05) 12 (9.02) 24 (9.06) 0.9911
Diabetes 143 (35.93) 45 (34.09) 98 (36.84) 0.5913
Cerebrovascular Accident 14 (3.51) 1 (0.75) 13 (4.89) 0.0344
Pulmonary Disease 32 (8.02) 10 (7.52) 22 (8.27) 0.795
Chronic Kidney Disease 62 (15.79) 30 (22.56) 32 (12.41) 0.0087
Thyroid Disease 36 (9.02) 17 (12.78) 19 (7.14) 0.0641
Malignancy 49 (12.31) 15 (11.45) 34 (12.73) 0.759

Social Factors
Active Tobacco Use 16 (4.01) 5 (3.76) 11 (4.14) 0.8573
Former Tobacco Use 71 (17.88) 30 (22.56) 41 (15.53) 0.0851
Alcohol Use Disorder 19 (4.76) 6 (4.51) 13 (4.89) 0.8684

Medications
Immunosuppressants 45 (11.28) 21 (15.79) 24 (9.02) 0.0441
ACE-I or ARB 117 (29.62) 50 (38.46) 67 (25.28) 0.0069

Laboratory Data
Hemoglobin in g/dL 11.87 (2.20) 11.96 (2.12) 11.83 (2.24) 0.5792
Leukocytes in in /microL 9288.38 (13721.94) 8748.03 (8330.11) 9556.51 (15634.12) 0.5821
Lymphocytes in in /microL 1620.31 (9702.31) 1073.87 (546.75) 1893.52 (11874.71) 0.4305
Platelets x1000/microL 228 (122) 223 (106) 230 (129) 0.5816
ALT in U/L 46.94 (49.89) 49.06 (51.16) 45.79 (49.26) 0.5525
AST in U/L 50.92 (48.91) 56.01 (64.77) 48.18 (37.55) 0.1463
Total Bilirubin in mg/dL 0.56 (1.00) 0.48 (0.46) 0.61 (1.19) 0.2858
Direct Bilirubin in mg/dL 0.44 (0.98) 0.35 (0.44) 0.48 (1.17) 0.294
Alkaline Phosphatase in U/L 120.55 (130.45) 106.21 (78.15) 128.38 (151.27) 0.247
GGT in U/L 195.91 (251.16) 175.73 (207.03) 206.68 (271.93) 0.4032
Amylase in U/L 76.77 (51.92) 77.71 (45.71) 75.94 (57.53) 0.8961
INR 1.17 (0.79) 1.09 (0.24) 1.20 (0.94) 0.2579
D-Dimer in ng/mL 4648.45 (12025.48) 3954.72 (10423.51) 5027.44 (12823.68) 0.4367
NT-pro-BNP in pg/mL 4145.42 (11212.44) 3425.63 (8471.85) 4552.58 (12522.54) 0.5495
Lactic acid in mg/dL 15.35 (18.75) 13.56 (6.38) 16.28 (22.58) 0.2614
LDH in U/L 416.28 (238.18) 397.13 (232.45) 426.83 (241.17) 0.2753
CRP in mg/dL 141.87 (110.53) 130.60 (98.64) 147.60 (115.88) 0.1601

Hospitalization Characteristics
Length of Hospital Stay in days 14.15 (10.71) 13.77 (9.66) 14.34 (11.21) 0.6153
ICU Admission 201 (50.25) 62 (46.62) 139 (52.06) 0.3062
Length of ICU Stay in days 12.16 (8.52) 12.02 (9.13) 12.22 (8.28) 0.8732
Endotracheal Intubation 161 (40.25) 48 (36.09) 113 (42.32) 0.2322
Vasopressor Support 142 (35.50) 42 (31.58) 100 (37.45) 0.2485
Mortality 89 (22.25) 28 (21.05) 61 (22.85) 0.6896

Table 2 - Prevalence of Gastrointestinal Symptoms at Time of
Presentation Among Hospitalized Patients with COVID-19.

Prevalence of Gastroenterology (GI) Symptoms

X1 Symptom 133 (33.25)
Diarrhea 69 (17.25)
Nausea 55 (13.75)
Anorexia 46 (11.5)
Vomiting 30 (7.50)
Abdominal Pain 24 (6.00)
Dysphagia 3 (0.75)
Weight Loss 2 (0.50)
GI Bleeding 4 (1.00)
Constipation 2 (0.50)
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and other symptoms as stratified by the presence of absence
of gastrointestinal manifestations is described in Table 3.

Correlation between gastrointestinal symptoms
and medical history
Among included patients, 117 (29.62%) were chronic users

of an ACE-I or ARB medication. Forty-five (11.28%) patients
were prescribed and taking immunosuppressive medication.
Regarding the use of specific medications, there was an
association between gastrointestinal symptoms and the use
of ACE-I or ARBs (38.46% vs 25.28%; p=0.0069). Patients using
immunosuppressants also had a higher rate of gastrointestinal
symptoms (15.79% vs 9.02%; p=0.0441). Patients with chronic
kidney disease had a higher prevalence of gastrointestinal
symptoms (22.56% vs 12.41%; p=0.0087), while patient with
previous cerebrovascular accident had lower prevalence
(0.75% vs 4.89%; p=0.034). Other comorbidities were not
significantly different between groups (Table 1).

Correlation between gastrointestinal symptoms
and laboratory data
Although some laboratory tests were altered such as

lymphocytes, C-reactive protein, and lactate dehydrogenase,
there was no statistically significant difference between patients
with and without gastrointestinal symptoms at time of presen-
tation. Hematological parameters as well as other inflamma-
tory markers were also similar between groups (Table 1).

Correlation between gastrointestinal symptoms
and clinical outcomes
Main outcomes related to COVID-19 such as length of

hospitalization, need for ICU admission, ICU length of stay,
need of mechanical ventilation, and need for vasopressor
support did not differ between patients with or without
gastrointestinal symptoms (Table 1). There was also no
significant difference for in-hospital mortality rates between
the two groups (21.05% vs 22.85%, p=0.6896).

Regression analyses for gastrointestinal symptoms
and clinical outcomes
Amultivariable logistic regression analysis was then perfor-

med for the 3 most common gastrointestinal manifestations

to determine their impact on clinically relevant health out-
comes (Table 4). After controlling for confounders, diarrhea
was more common among patients with a history of ACE-I
or ARB use [OR 1.87 (95% CI 1.04 to 3.36); p=0.036], those
on immunosuppressant medications [OR 2.54 (95% CI 1.19 to
5.41); p=0.016], and presenting symptoms of fever [OR 3.47
(95% CI 1.66 to 7.27); p=0.001]. With regard to anorexia, older
age [OR 0.21 (95% CI 1.04 to 1.05); p=0.021] and loss of taste or
smell were predictors [OR 2.83 (95% CI 1.32 to 6.05); p=0.007]
while ACE-I or ARB use [OR 2.05 (95% CI 1.07 to 3.95);
p=0.031] or ageusia or anosmia were predictors for nausea
[OR 2.12 (95% CI 1.04 to 4.32); p=0.039].

Among included patients, gastrointestinal symptoms did
not appear to be influence hospitalization outcomes after
controlling for other variables (Table 4). Significant predic-
tors of admission to the ICU included male gender [OR 1.60
(95% CI 1.04 to 2.46); p=0.032], obesity [OR 2.18 (95% CI 1.30
to 3.67); p=0.003] and presence of fatigue [OR 1.64 (95% CI
1.03 to 2.60); p=0.036]. Myalgia and ageusia or anosmia
appeared to be protective factors in relation to admission to
ICU [OR 0.52 (95% CI 0.32 to 0.85); p=0.009] and [OR 0.38
(95% CI 0.20 to 0.71); p=0.003, respectively].

The need for mechanical ventilation in patients with
gastrointestinal symptoms was related to male gender [OR
1.63 (95% CI 1.05 to 2.55); p=0.030] and obesity [OR 2.33 (95%
CI 1.39 to 3.95); p=0.001]. There was also a negative corre-
lation between mechanical ventilation and use of ACE-I or ARB
medications [OR 0.58 (95% CI 0.36 to 0.96); p=0.033], the
presence of myalgia [OR 0.56 (95% CI 0.33 to 0.94); p=0.027] and
ageusia or anosmia [OR 0.27 (95% CI 0.13 to 0.57); p=0.001].

Mortality was associated with older age [OR 1.04 (95% CI
1.02 to 1.06); po0.001], male gender [OR 1.94 (95% CI 1.12
to 3.36); p=0.018] and use of immunosuppressants [OR 2.60
(95% CI 1.20 to 5.63); p=0.016]. There was a negative
relationship between mortality in patients with gastrointest-
inal symptoms and use of ACE-I or ARB [OR 0.54 (95% CI
0.30 to 0.97); p=0.041].

’ DISCUSSION

In this single-center study of quaternary referral care
center in São Paulo, Brazil, we found approximately one-
third of the patients (33.25%) presented with at least one

Table 3 - Constitutional, Respiratory, and Other Symptoms at Time of Presentation Among Hospitalized Patients with COVID-19.

All Patients GI Symptoms (n=133) No GI Symptoms (n=267) P Value

General Symptoms
X1 Symptom 275 (82.25) 117 (87.97) 212 (79.40) 0.0347
Fever 69.5 99 (74.43) 179 (67.04) 0.1308
Fatigue 49.5 79 (59.40) 119 (44.57) 0.0051
Myalgia 34 56 (42.11) 80 (29.96) 0.0157
Chills 4.25 7 (5.26) 10 (3.75) 0.4796
Arthralgias 5.25 9 (6.77) 12 (4.49) 0.3383
Diaphoresis 1.25 3 (2.26) 2 (0.75) 0.204

Respiratory Symptoms
X1 Symptom 370 (92.50) 121 (90.98) 349 (93.26) 0.4158
Cough 291 (72.75) 103 (77.44) 188 (70.41) 0.1374
Productive Cough 22 (8.25) 10 (7.52) 23 (8.61) 0.7084
Dyspnea 332 (82.96) 107 (81.61) 224 (83.90) 0.4799
Pharyngitis 17 (4.25) 4 (3.01) 13 (4.87) 0.3859
Rhinorrhea 40 (10.00) 9 (6.77) 31 (11.61) 0.1288

Other Symptoms
Ageusia/Anosmia 68 (17.00) 33 (24.81) 35 (13.11) 0.0033
Ageusia 60 (15.00) 30 (22.56) 30 (11.24) 0.0027
Anosmia 46 (11.50) 20 (15.04) 26 (9.74) 0.1181
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gastrointestinal symptom. Diarrhea (17.25%), nausea (13.75%),
and anorexia (11.5%) were the most prevalent symptoms.
However, the presence of gastrointestinal symptoms did not
impact need for ICU admission, mechanical ventilation, or all-
cause inpatient mortality. To date, this is the largest Brazilian
study to report the prevalence of gastrointestinal symptoms in

a cohort of COVID-19 hospitalized patients and evaluate the
impact of gastrointestinal manifestations among key health
outcomes.
Interestingly, the prevalence of gastrointestinal symptoms

(33.25%), most notably diarrhea, has been highly variable
worldwide – with our results approximately 3-times higher

Table 4 - Multivariable Logistic Regression Model for Gastrointestinal Symptoms.

Multivariable Regression
Model for Diarrhea

Odds Ratio
(95% CI) P Value

Multivariable Regression
Model for ICU Admission

Odds Ratio
(95% CI) P Value

Age 1.00
(0.98 to 1.02)

0.856 Age 1.00
(0.98 to 1.01)

0.684

Gender 1.21
(0.68 to 2.13)

0.519 Gender 1.60
(1.04 to 2.46)

0.032

Obesity 0.71
(0.35 to 1.44)

0.345 Obesity 2.18
(1.30 to 3.67)

0.003

ACE-I or ARB 1.87
(1.04 to 3.36)

0.036 ACE-I or ARB 0.78
(0.49 to 1.25)

0.305

Immunosuppressants 2.54
(1.19 to 5.41)

0.016 Immunosuppressants 1.19
(0.61 to 2.31)

0.605

Tobacco Use 1.90
(0.48 to 7.42)

0.358 X1 GI Symptom 0.90
(0.57 to 1.41)

0.631

Alcohol Use 0.42
(0.09 to 2.01)

0.28 Myalgia 0.52
(0.32 to 0.85)

0.009

Fever 3.47
(1.66 to 7.27)

0.001 Fatigue 1.64
(1.03 to 2.60)

0.036

Ageusia or Anosmia 1.45
(0.74 to 2.85)

0.28 Ageusia or Anosmia 0.38
(0.20 to 0.71)

0.003

Multivariable Regression
Model for Diarrhea

Odds Ratio
(95% CI) P Value

Multivariable Regression
Model for ICU Admission

Odds Ratio
(95% CI) P Value

Age 1.03
(1.01 to 1.05)

0.021 Age 1.01
(0.99 to 1.02)

0.28

Gender 1.08
(0.54 to 2.17)

0.82 Gender 1.63
(1.05 to 2.55)

0.03

Obesity 1.06
(0.47 to 2.39)

0.879 Obesity 2.33
(1.39 to 3.95)

0.001

ACE-I or ARB 1.45
(0.72 to 2.91)

0.294 ACE-I or ARB 0.58
(0.36 to 0.96)

0.033

Immunosuppressants 1.11
(0.39 to 3.13)

0.844 Immunosuppressants 1.48
(0.74 to 2.92)

0.261

Tobacco Use 0.65
(0.08 to 5.39)

0.69 X1 GI Symptom 0.87
(0.55 to 1.39)

0.567

Alcohol Use 1.97
(0.50 to 7.82)

0.336 Myalgia 0.56
(0.33 to 0.94)

0.027

Fever 1.78
(0.80 to 3.98)

0.16 Fatigue 1.30
(0.81 to 2.07)

0.275

Ageusia or Anosmia 2.83
(1.32 to 6.05)

0.007 Ageusia or Anosmia 0.27
(0.13 to 0.57)

0.001

Multivariable Regression
Model for Diarrhea

Odds Ratio
(95% CI) P Value

Multivariable Regression
Model for ICU Admission

Odds Ratio
(95% CI) P Value

Age 0.99
(0.97 to 1.00)

0.22 Age 1.04
(1.02 to 1.06)

o0.001

Gender 0.67
(0.36 to 1.27)

0.217 Gender 1.94
(1.12 to 3.36)

0.018

Obesity 0.47
(0.20 to 1.23)

0.088 Obesity 1.67
(0.90 to 3.13)

0.104

ACE-I or ARB 2.05
(1.07 to 3.95)

0.031 ACE-I or ARB 0.54
(0.30 to 0.97)

0.041

Immunosuppressants 1.94
(0.86 to 4.36)

0.109 Immunosuppressants 2.60
(1.20 to 5.63)

0.016

Tobacco Use 3.47
(0.99 to 12.08)

0.051 X1 GI Symptom 0.99
(0.56 to 1.74)

0.974

Alcohol Use 1.40
(0.36 to 5.52)

0.627 Myalgia 0.46
(0.24 to 0.89)

0.021

Fever 1.53
(1.04 to 4.32)

0.241 Fatigue 0.90
(0.52 to 0.16)

0.715

Ageusia or Anosmia 2.12
(1.04 to 4.32)

0.039 Ageusia or Anosmia 0.48
(0.19 to 1.23)

0.125
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than previous meta-analyses have demonstrated (10% to
13%)(5,13,14). However, a recent multi-center study in the
United States, not included in those meta-analyses, has
reported a prevalence as high as 61.3%(7). A plausible
explanation may be that hospitalized patients have a more
systemic disease and thus, would have a higher prevalence
of gastrointestinal symptoms. Additionally, the 10% to 13%
prevalence reported in these meta-analyses is based upon
inpatient and outpatient populations. While this may vary
on a global scale, the referral natural of this hospital caring
for moderate-to-severe disease may result in a greater
prevalence of gastrointestinal manifestations. This is sup-
ported in this study by the observation that patients with
gastrointestinal symptoms had more general symptoms than
patients without gastrointestinal. Anosmia and/or ageusia
also had a higher prevalence among patients with gastro-
intestinal symptoms, similar to an association previously
highlighted in a United States study (7).
While baseline demographic and laboratory data were not

different between patients with or without gastrointestinal
symptoms, history of a cerebrovascular accident was less
prevalent among patients presented with gastrointestinal
symptoms (p=0.0344). This is a new negative association
found in this study though difficult to truly explain – and
may be difficult to determine given the few patients with
gastrointestinal manifestations. On the other hand, chronic
kidney disease was more prevalent among patients with GI
symptoms (p=0.0087), which could potentially be explained
by chronic use of ACE-I/ARB among those patients – also
more common among patients with gastrointestinal mani-
festations. It is known that SARS-CoV-2 enters host cells via
cell receptor ACE2 (6). ACE2 is highly expressed in the
respiratory tract cells but also in the gastrointestinal tract
cells (6). That may explain the high prevalence of gastro-
intestinal symptoms among patients with COVID-19 and the
association with ACE-I/ARB chronic use – usually taken by
patients with chronic kidney disease , which could upregu-
late natural receptors for the virus on those cells (15,16).
In this study, after a multivariable logistic regression,

diarrhea was associated with use of ACE-I/ARB [OR 1.87
(95% CI 1.04 to 3.36); p=0.036]. However, the role of ACE-I/
ARB and COVID-19 symptoms remains controversial. Initial
concerns were raised about ACE2 upregulation in patients in
chronic use of ACE-I/ARB and its impact on severity and
mortality of COVID-19 (17). At least one study supposed
a higher mortality among these patients (18). Two meta-
analyses have reached different results: one demonstrating
no association between ACE-I/ARB chronic use with disease
severity (19) while the other one showed a possible protec-
tive effect with lower mortality among ACE-I/ARB users
(20). Our study reported that chronic use of ACE-I/ARB is a
protective factor for mechanical ventilation and associated
with a lower mortality. A Randomized Clinical Trial com-
paring suspending or continuing use of ACE-I/ARB in
chronic users is currently under way and should aid in
understanding the role of those drugs among COVID-19
patients (21).
The main outcomes related to COVID-19 infection such as

hospitalization days, ICU admission, ICU days, endotracheal
intubation, and need of vasopressor support did not differ
between patients with or without gastrointestinal symptoms.
Although gastrointestinal symptoms are frequent and may
be associated with specific constitutional symptoms, this
finding suggests that gastrointestinal symptoms are not

associated to severity of disease nor worse outcomes – a
finding consistent with other literature (7,22). Two meta-
analyses found relation between abdominal pain and severe
disease, but this did not significantly impact mortality. Severe
disease was reported with high heterogeneity between those
studies, including oxygen saturation parameters, pulmonary
involvement on image exams, and ICU admission, which may
lead to imprecision on analyses (13,14).

On multivariable logistic regression, myalgia and anos-
mia/ageusia were associated with a decrease in need for ICU
admission and mechanical ventilation. Myalgia was even
associated with lower mortality among hospitalized patients.
Classically, myalgia and anosmia/ageusia are reported as
early symptoms in COVID-19 (23,24) which may translate in
our study to mean earlier diagnosis and possibly result in an
improved prognosis. Although myalgia is commonly asso-
ciated with generalized inflammation and cytokine response,
a meta-analysis showed that myalgia is not relate with
severity or mortality (24). With regards of anosmia/ageusia,
a systematic review that included 42 studies showed an
inverse relation with severity and hospitalization, suggesting
that anosmia/ageusia are more frequently associated with
mild-to-moderate COVID-19 (25).

Among patients with gastrointestinal symptoms, obesity
and male gender were associated with a higher rate of ICU
admission and need for mechanical ventilation. Studies,
including one meta-analysis, have shown obesity and male
gender are associated with more severe disease and poorer
outcomes in general population (25,26). Fatigue was also an
independent factor associated with more ICU admission
among patients (25). Our study demonstrated that fatigue
was also associated with more severe disease (i.e., ICU
admission). This is an important finding that should prompt
attention to the possibility for more severe disease or a
prolonged hospital course should patients report fatigue on
presentation. With regards to increased mortality, older age,
male gender, and immunosuppressed patients were pre-
dictors – similar to what is known in the general population
and for a variety of other illnesses (25,26).

Despite this is the largest single-center Western study
related to patients with COVID-19 and gastrointestinal
symptoms, our study is not without limitations. First, the
retrospective study design and manual chart review may
introduce the possibility of bias – including possible missed
or incomplete data, poor medical documentation, and
potential for under or over appreciating symptoms at time
of hospital presentation. Furthermore, the referral based
nature of the hospital may introduce selection bias and
inclusion of only hospitalized patients. Yet despite these
limitations, our study possesses several strengths. Notably,
this study provides important insights regarding COVID-19
from the largest hospital in Brazil, a nation with the second
most confirmed cases in the world. As the rate continues to
skyrocket, increasing faster than that of the United States,
examination of this unique population may prove exceed-
ingly important to determine next steps in identification
and understanding of the disease in a South American
population.

’ CONCLUSION

Gastrointestinal symptoms are prevalent among patients
with COVID-19, with diarrhea being the most common
manifestation. Patients in chronic use of ACE-I/ARB are
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more likely to present with gastrointestinal symptoms, as
well as the concomitant presentation of myalgia or anosmia/
ageusia with gastrointestinal symptoms. Based upon this
analysis, gastrointestinal symptoms do not appear to impact
key COVID-19 associated hospitalization outcomes includ-
ing the need for ICU admission, mechanical ventilation, or
all-cause inpatient mortality. Older age, male gender, and
immunosuppressed patients were the only conditions associa-
ted with higher mortality.
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 ❚ ABSTRACT
The COVID-19 became a pandemic in early 2020. It was found, at first, that the main manifestations 
of this new virus occur through respiratory and constitutional symptoms. Therefore, chest 
tomography was elected as the best imaging test to assess the extent of pulmonary involvement 
and as a good prognostic predictor for the disease. However, as new studies were produced, the 
gastrointestinal involvement of COVID-19 becomes more evident, with reports from patients who 
manifested mainly or only gastrointestinal symptoms in the course of the disease. Thus, in some 
cases, the initial investigation is carried out at the emergency department with an abdominal 
computed tomography. We report a case series of ten patients who came to the emergency 
department of our institution with a chief gastrointestinal complaint, and were initially submitted 
to an abdominal computed tomography as the first investigation. Although most of the patients 
did not have significant changes in the abdominal images, most reported patients had pulmonary 
findings visualized at the lung bases, which were later designated as typical COVID-19 pulmonary 
findings on chest computed tomography. Only one patient had atypical COVID-19 lung changes 
on chest computed tomography. All patients had a positive real-time polymerase chain reaction 
for COVID-19. It is imperative to alert radiologists, especially abdominal radiologists, with the 
possibility of COVID-19 isolated gastrointestinal symptoms. Besides, it must become a habit to 
radiologists to assess the pulmonary basis on abdominal scans, a site commonly affected by the 
new coronavirus.

Keywords: COVID-19; Coronavirus infections; Computed tomography, X-ray computed; Thorax/
diagnostic imaging; Gastrointestinal diseases/diagnostic imaging; Abdomen/diagnostic imaging

 ❚ RESUMO
A COVID-19 foi declarada uma pandemia no início de 2020. Constatou-se, inicialmente, que 
as principais manifestações desse novo vírus ocorrem por meio de sintomas respiratórios e 
constitucionais. A tomografia do tórax foi eleita o exame de imagem para avaliar a extensão do 
comprometimento pulmonar e como um fator preditivo do prognóstico para a doença. No entanto, 
à medida que novos estudos são produzidos, o envolvimento gastrointestinal da COVID-19 torna-se 
mais evidente, com relatos de pacientes que manifestaram principalmente ou apenas sintomas 
gastrointestinais no decorrer da doença. Em alguns casos, a investigação inicial é realizada no 
pronto-socorro, com tomografia computadorizada do abdome. Relatamos uma série de casos de 
dez pacientes que compareceram ao serviço de emergência da instituição com uma queixa principal 
gastrointestinal e foram submetidos inicialmente a uma tomografia computadorizada de abdome 
como primeira investigação. Embora a maioria dos pacientes não tenha apresentado alterações 
significativas nas imagens abdominais, eles apresentaram achados pulmonares visualizados nas 
bases pulmonares, que depois foram caracterizadas como achados pulmonares típicos de COVID-19 
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nas tomografias de tórax subsequentes. Apenas um paciente 
apresentou achados atípicos para COVID-19 na tomografia. Todos 
os pacientes tiveram reação em cadeia da polimerase em tempo 
real positiva para o novo coronavírus. É muito importante alertar 
os radiologistas, principalmente os radiologistas abdominais, da 
possibilidade de sintomas gastrointestinais isolados no contexto da 
COVID-19. Além disso, deve ser um hábito para todos os radiologistas 
avaliar as bases pulmonares nas tomografias de abdome, local 
comumente afetado pela COVID-19.

Descritores: COVID-19; Infecções por coronavírus; Tomografia 
computadorizada por raios X; Tórax/diagnóstico por imagem; 
Gastroenteropatias/diagnóstico por imagem; Abdome/diagnóstico 
por imagem

INTRODUCTION
The new coronavirus disease (COVID-19) was initially 
described in December 2019 in Wuhan (Hubei, 
China), rapidly spread worldwide and was classified  
as pandemic by the World Health Organization 
(WHO), on March 11, 2020.(1) 

So far, the primordial measures against this new 
agent are early detection and isolation of suspected 
patients. The most common initial symptoms described 
for the COVID-19 infection include constitutional and 
respiratory symptoms, such as fever, malaise, cough, 
coryza, and dyspnea.(2) 

Recent studies showed that the new coronavirus, 
an RNA virus, uses the angiotensin-converting enzyme 
2 (ACE2) to enter the cells, yielding potential to 
infect different organs and systems of the human  
body.(3,4) This mechanism may explain the occurrence of 
gastrointestinal symptoms in patients with COVID-19, 
such as diarrhea, nausea, vomits, and lack of appetite, 
who may or may not be present with respiratory 
symptoms. However, it was observed that some patients 
are asymptomatic from the respiratory point of view, and 
have only abdominal complaints as their initial clinical 
findings. This phenomenon can be a diagnostic challenge 
and a potential risk of COVID-19 transmission, not only 
to other patients but also to the health professionals 
involved in healthcare.

Therefore, it is important for the abdominal 
radiologists, radiologists on-call, and other physicians 
that are on the frontline against the COVID-19, to be 
aware of the importance of evaluating the lung bases 
on abdominal computed tomography (CT) in this 
present pandemic, even in the absence of respiratory 
complaints. 

 ❚  CLINICAL PRESENTATION
We retrospectively analyzed all emergency abdominal 
CT of our institution performed between March 15, 

2020 and April 21, 2020, looking for changes caused by 
COVID-19 on the pulmonary basis included on abdominal 
images, which could lead to further investigation for 
this viral pneumonia.

Ten patients met these inclusion criteria, and we 
further reviewed their past medical history.

Of the patients assessed, five were male (50%). The 
mean age was 62 years, ranging from 41 to 84 years.  
All ten patients tested positive for COVID-19 in real-
time polymerase chain reaction (RT-PCR), obtained 
from an nasopharyngeal swab sample.

The most frequent gastrointestinal symptoms were 
abdominal pain, diarrhea, nausea, vomiting, and lack of 
appetite (Table 1), in agreement with other studies in the 
literature.(5,6) All patients analyzed had gastrointestinal 
symptoms that preceded the respiratory symptoms. 

Abdominal pain was the most prevalent complaint 
in the patients assessed; - two presented with diffuse 
abdominal pain and four with epigastric pain. One 
patient had pain in the left flank, and another had pain 
in the right iliac fossa.

Eight patients presented with diarrhea, with a mean 
duration of 7 days, range of 3 to 20 days. The patient 
with history of diarrhea for 20 days stayed longer at 
the hospital, took several antibiotics, which may have 
contributed to longer duration of this symptom.

Since the chief complaint of the analyzed patients was 
related to gastrointestinal symptoms, the investigation 
initiated with an abdominal CT exam, and 80% (8/10) 
of the exams had no significant abdominal changes. 
Two CT had positive findings. Nine out of ten of the 
subsequent chest CT, all of which were motivated by the 
initial abdominal CT findings had typical COVID-19 
alterations,(7) such as peripheral and basal predominant 

Table 1. Gastrointestinal symptoms

Pacient Sex Age Abdominal 
pain Diarrhea Nausea/

vomiting
Lack of 
appetite

1 M 84 + + - +

2 F 52 + - - -

3 M 72 + - - +

4 F 73 + + - -

5 F 75 - + - -

6 M 76 + + + +

7 M 41 + + - -

8 M 77 + + + +

9 F 56 - + + -

10 F 22 + + + +
M: male; F: female.
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ground-glass opacities, with septal thickening and 
thin reticulation, sparse consolidations and subpleural 
curvilinear lines (Figure 1). One chest CT demonstrated 
atypical COVID-19 findings, characterized by a unique 
alveolar consolidation in the right lower lobe (Figure 2).

Figure 1. Axial (A, C), coronal (B) and sagital (D) images of chest computed 
tomography showing typical COVID-19 pulmonary findings

Figure 2. Axial (A) and coronal (B) chest computed tomography images show 
an unique pulmonary consolidation in the right lower lobe, an atypical finding in 
COVID-19 

A

B

C

D

B

A

 ❚ CASE REPORTS
First case 
A 74-year-old female patient, presented to the 
emergency department on March 18, 2020, with a 
history of abdominal pain, on the right iliac fossa, for 15 
days. She referred fever for 4 days, and denied having 
diarrhea, nausea, vomiting, or respiratory symptoms. She 
presented diffuse abdominal pain upon palpation, more 
intense on the right iliac fossa. Her chest auscultation 
was unremarkable. The patient was submitted to a 
contrast-enhanced CT of the abdomen, with findings 
consistent with non-complicated acute diverticulitis in 
the sigmoid colon (Figure 3). She received analgesics 
and antibiotics and was discharged.

After 4 days of antibiotics, the patient returned to 
the emergency department complaining of weakness, 
abdominal cramps, and lack of appetite, still with no 
respiratory symptoms. She was admitted to the hospital, 
and presented diarrhea, cough, and desaturation. A  
RT-PCR was requested from the oropharyngeal swab, 
and it was positive for COVID-19. A chest CT was 
performed on March 23, 2020, and showed typical 
findings for COVID-19 (Figure 4). A retrospective analysis 
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Figure 4. Axial (A) and coronal (B) images of a chest computed tomography 
illustrate multiple and bilateral ground glass opacities, septal thickening and 
reticulation, findings consistent with COVID-19

B

A

Figure 5. Axial images (A and B) of the lung basis in an abdomen computed 
tomography show subtle ground glass opacities with some septal thickening, 
which possibly represented incipient COVID-19 changes (arrows)

A

B

Figure 3. Axial (A) and sagital (B) images of an abdomen computed tomography 
illustrates multiple diverticula in the sigmoid colon. One showed thickened walls 
(arrows) with adjacent fat stranding, findings consistent with acute diverticulitis

B

A

of the lung basis on the abdomen CT on March 18, 
2020 revealed discrete ground-glass opacities with 
areas of thin reticulation and septal thickening on the 
periphery of the medium lobe and on the posterior 
basal segments of both lungs, findings that possibly 
were related to incipient COVID-19 changes (Figure 5). 
The patient had a good progression, being discharged  
home on March 31, 2020, in a good general status. 

Second case 
A 75-year-old female patient came to the emergency 
department on March 18, 2020, presenting with malaise, 
fever, diarrhea, and dyspnea. The hypothesis of an 
abdominal sepsis was raised, and the patient was admitted 
to an intensive care unit. An abdominal CT with no 
contrast enhancement was requested, which revealed a 
thickened ascending colon and distal ileum, associated with 
adjacent fat stranding, findings that suggested enterocolitis 
(Figure 6). In the same exam, on the pulmonary basis, 
areas of peripheral ground-glass opacities were observed 
on both lungs, especially on the left, and pleural effusion 
on the right lung (Figure 7). These changes led to the 
request of a chest CT, which had findings consistent 
with viral pneumonia (typical of COVID-19). With this 
suspect, RT-PCR was done and it returned positive. The 
patient progressed with severe respiratory failure and 
was intubated. She had a slow but steady recovery, being 
discharged from the hospital after one month.
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 ❚ DISCUSSION

As the COVID-19 spreads and new studies are finalized, 
its gastrointestinal effects become more evident: some 
symptoms, such as abdominal pain, diarrhea, nausea, 
and vomiting are not rare, as deemed in the beginning 
of the pandemic. A study by Lin et al.,(6) reported a 
61% prevalence of gastrointestinal symptoms upon 
admission or in the course of the disease.

We illustrated one case of acute diverticulitis that 
preceded a new coronavirus infection, and another 
presenting with diarrhea and signs of enterocolitis 
during de course of the disease. We questioned if the 
findings of enterocolitis could be a manifestation of 
COVID-19 infecting enterocytes, or if there was an 
intestinal coinfection.

New evidence in the literature suggests that there 
is ACE2 expression in the enterocytes,(4,8) acting as an 
inflammatory mediator. Besides, new studies found the 
virus in feces of infected patients, supporting not only 
the possibility of direct intestinal infection but also the 
possibility of a fecal-oral transmission route.(8,9)

Abdominal complaints are frequently assessed with  
imaging studies, and some protocols include images 
of the pulmonary bases, which are frequent sites of 
involvement by COVID-19. We believe that some 
COVID-19 patients will not show respiratory symptoms, 
leading to a challenging diagnosis, delaying adequate 
isolation measurements. In addition, some studies have 
demonstrated that abdominal symptoms are not rare 
in this group of patients and can appear earlier in the 
course of the disease.(10,11) Therefore, in the actual 
pandemic, it is of paramount importance that radiologists 
keep a high grade of suspicion even when analyzing an 
exam not directed to the chest, and even when there 
is no suspicion by the clinical staff, assuring a prompt 
COVID-19 diagnosis. Since there is no specific treatment 
for COVID-19, the early diagnosis has an impact 
on the medical care concerning isolation, reducing 
transmissibility of the disease not only at home but also 
at hospitals.

 ❚ CONCLUSION

COVID-19 has a broad spectrum of gastrointestinal 
symptoms, which are much common than we originally 
considered. In this pandemic context, we believe radiologists, 
especially abdominal radiologists, should be aware of 
the typical and atypical pulmonary changes of coronavirus 
disease when assessing the lung bases.

Figure 6. Axial (A) and coronal (B) images of a non-enhanced abdomen 
computed tomography show thickened walls in the cecum and terminal ileum, 
with fat stranding (arrows), consistent with enterocolitis

A

B

A

B

Figure 7. Axial (A) and sagital (B) images of the lung basis in an abdomen 
computed tomography show ground-glass opacities with septal thickening and 
fine reticulation, typical COVID-19 pulmonary findings
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symptoms while in 14% of cases, symptoms are 
severe (dyspnea, hypoxia, or >50% lung involve‑
ment on imaging) and only 5% of COVID ‑19 cas‑
es are critical (respiratory failure, shock, or mul‑
tiorgan system dysfunction).2,4,5 Older age and 
comorbidities such as cardiovascular disease, di‑
abetes, chronic respiratory disease, hyperten‑
sion, and cancer are risk factors for a severe 

IntroductIon Coronavirus disease 2019 
(COVID ‑19) is a communicable disease caused 
by severe acute respiratory syndrome coronavi‑
rus 2 (SARS ‑CoV ‑2).1,2 To confirm the diagnosis 
of COVID ‑19, it is required to detect SARS ‑CoV ‑2 
RNA by reverse transcription–polymerase chain 
reaction (RT ‑PCR).3 Most COVID ‑19 cases (ap‑
proximately 80%) manifest only mild to moderate 
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AbstrAct

IntroductIon The coronavirus disease 2019 (COVID-19) is a communicable disease caused by a novel 
coronavirus.
objEctIvEs This study aimed to assess self -reported frequency of gastrointestinal symptoms and 
olfactory or taste disorders in nonhospitalized patients with COVID -19 in Poland.
PAtIEnts And mEthods This cross -sectional survey was conducted between April 17 and 18, 2020, in 
4516 nonhospitalized patients with COVID -19 in Poland. The questionnaire included 8 questions related 
to the health status, symptoms of COVID -19, comorbidities, and smoking status.
rEsuLts Completed questionnaires were obtained from 1942 patients with COVID -19 with a response 
rate of 43%. The median age of the respondents was 50 years; 60.2% were women. Among nonhos-
pitalized patients with COVID -19, 21.3% had hypertension, 4.5% had diabetes, and 3.1% had a chronic 
respiratory disease. Regular tobacco use was declared by 11.2% of patients with COVID -19. At least one 
gastrointestinal symptom was reported by 53.6% of patients. Almost half of patients (47%) with COVID -19 
reported lack of appetite and 24.2% reported diarrhea. Among 1942 interviewed patients, 54.2% reported 
at least 1 olfactory or taste disorder and 42.5% reported both alterations. Self -reported olfactory and taste 
disorders were 49.2% and 47.5%, respectively. Self -reported frequency of gastrointestinal symptoms and 
olfactory or taste disorders during COVID -19 was significantly higher (P <0.001) in women than men.
concLusIons This study demonstrated that olfactory and taste disorders are frequent symptoms in pa-
tients with mild -to -moderate COVID -19. Moreover, our study indicated sex differences in the frequency of 
gastrointestinal symptoms and olfactory or taste disorders among non hospitalized patients with COVID -19.
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in the study was voluntary. Participants had 
the right to refuse to participate without giv‑
ing a reason. The data was encoded anonymous‑
ly, making it impossible to identify individuals. 
All procedures followed the ethical standards 
of the national research committee and the 1964 
Helsinki Declaration (and its later amendments).

study questionnaire The questionnaire included 
8 questions related to the health status, symp‑
toms of COVID ‑19, comorbidities, and smoking 
status. Questions also addressed attitudes toward 
the potential SARS ‑CoV ‑2 vaccine.

Self ‑reported presence of symptoms of 
COVID ‑19 was based on a positive response to 
the following: “During your illness, did you have 
any of the following symptoms: (1) lack of ap‑
petite, (2) diarrhea, (3) olfactory disorder, (4) 
taste disorder?” The presence of comorbidities 
was based on a positive response to the follow‑
ing: “Do you have any of the following: (1) hyper‑
tension, (2) cardiovascular disease, (3) diabetes, 
(4) chronic respiratory disease, (5) chronic kid‑
ney disease?”

Smoking status was based on a positive re‑
sponse to the  following: “Do you currently 
smoke?” Attitude toward potential SARS ‑CoV ‑2 
vaccine was based on the question: “If a SARS‑
CoV‑2 coronavirus vaccine becomes available, will 
you choose to get vaccinated?” (Yes / No).

One of the main goals of the study was to ob‑
tain a high response rate. Therefore, the number 
of questions was limited to those having practi‑
cal implications for mitigating the early spread of 
the SARS ‑CoV ‑2 epidemic in Poland.

statistical analysis Data analysis was performed 
using the procedures available in the Statistica 13 
package (TIBCO Software Inc., Palo Alto, Califor‑
nia, United States). The distribution of categori‑
cal variables was shown by frequencies and pro‑
portions along with 95% CI. Categorical variables 
were compared with the independent samples χ2 
test. Statistical significance was based on a P val‑
ue of less than 0.05.

rEsuLts Completed questionnaires were ob‑
tained from 1942 patients with COVID ‑19 with 
a response rate of 43% (41.8% among men and 
43.8% among women). The median age of the re‑
spondents was 50 years. The group included more 
women (60.2%) than men (39.8%). Among non‑
hospitalized patients with COVID ‑19, 21.3% had 
hypertension, 4.5% had diabetes, and 3.1% had 
a chronic respiratory disease (tAbLE 1). Regular to‑
bacco use was declared by 11.2% of patients with 
COVID ‑19.

If a coronavirus vaccine becomes available, 
72.7% of nonhospitalized patients with COVID ‑19 
declared willingness to get vaccinated against 
SARS ‑CoV ‑2 coronavirus (70.5% among women 
and 76.6% among men; P = 0.03).

At least one gastrointestinal symptom was 
reported by 53.6% of patients (FIGurE 1). Both 

course of illness, complications, and death from 
COVID ‑19.6,7

The most common COVID ‑19 symptoms are 
fever (83%–99%), cough (59%–82%), and fa‑
tigue (44%–70%). Less common reported symp‑
toms include shortness of breath (31%–40%), ex‑
pectoration of sputum (28%–33%), muscle and 
joint pain (11%–35%), headaches (10%–15%), 
rhinitis and sore throat (14%–15%), hemopty‑
sis (<10%), nausea or vomiting (5.8%), and diar‑
rhea (3.8%–4.2%).2,5,8-10 Moreover, it is suggested 
that the clinical presentation of COVID ‑19 may 
include gastrointestinal symptoms and olfacto‑
ry or gustatory dysfunctions.11-15 However, data 
on the frequency of gastrointestinal and neuro‑
logical manifestation of nonhospitalized patients 
with mild or asymptomatic COVID ‑19 have not 
been sufficiently documented.

This study aimed to assess self ‑reported fre‑
quency of gastrointestinal symptoms and olfacto‑
ry or taste disorders in non hospitalized patients 
with COVID ‑19 in Poland.

PAtIEnts And mEthods study design and 
population This cross ‑sectional survey was car‑
ried out between April 17 and 18, 2020, among 
4516 nonhospitalized patients with COVID ‑19 
in Poland. In Poland, all mild and moderate cas‑
es of COVID ‑19 may be referred to as institution‑
‑based isolation or home ‑based isolation, depend‑
ing on the physician’s decision. All COVID ‑19 cas‑
es in home ‑based isolation were eligible to be in‑
cluded in the research. As of April 17, 2020, a to‑
tal of 8379 laboratory ‑confirmed COVID ‑19 cases 
were reported in Poland (including severe and fa‑
tal cases). The laboratory diagnosis of COVID ‑19 
was based on the detection of SARS ‑CoV ‑2 RNA 
in throat or nasal swabs samples by RT ‑PCR. Lab‑
oratory testing for COVID ‑19 followed the Euro‑
pean Centre for Disease Prevention and Control 
guidelines.3

Detailed contact information for adults of 
Polish nationality was available for 4516 cases. 
All patients with COVID ‑19 in home ‑based iso‑
lation were called by phone as part of sanitary 
and epidemiological supervision. Participation 

whAt’s nEw?

This study used data from a cross -sectional survey to assess the self -reported 
prevalence of gastrointestinal symptoms and olfactory or taste disorders in 
1942 nonhospitalized patients with coronavirus disease 2019 (COVID -19) 
in Poland. The sample size was relatively large, compared with other avail-
able studies. Our findings indicate that more than half of patients with mild 
COVID -19 reported gastrointestinal (53.6%) or neurological (olfactory or 
taste disorders; 54.2%) symptoms. The present findings also indicate that 
self -reported frequency of gastrointestinal symptoms and olfactory or taste 
disorders during the COVID -19 course was significantly higher in women than 
in men. This finding suggests that gastrointestinal symptoms and olfactory 
or taste disorders should be considered as potential clinical manifestations 
of COVID -19 in patients with mild to moderate symptoms.
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disorders among nonhospitalized patients with 
COVID ‑19 (tAbLE 2). Self ‑reported frequency of gas‑
trointestinal symptoms and olfactory or taste dis‑
orders during COVID ‑19 course was significantly 
higher among women than men (P <0.001). De‑
tails are presented in tAbLE 2.

dIscussIon This study used data from a cross‑
‑sectional survey to assess the self ‑reported fre‑
quency of gastrointestinal symptoms and olfac‑
tory or taste disorders in 1942 nonhospitalized 
patients with COVID ‑19 in Poland. Our findings 
indicate that more than half of patients with 
mild COVID ‑19 course reported gastrointestinal 

gastrointestinal symptoms (lack of appetite and 
diarrhea) were reported by 17.6% of patients 
with COVID ‑19. Almost half of patients (47%) 
with mild symptoms of COVID ‑19 reported lack 
of appetite and 24.2% reported diarrhea during 
COVID ‑19 course. Among 1942 interviewed pa‑
tients, 54.2% reported at least 1 olfactory or 
taste disorder and 42.5% reported both altera‑
tions. Self ‑reported olfactory and taste disorders 
were 49.2% and 47.5%, respectively. No gastro‑
intestinal symptoms and olfactory or taste dis‑
orders were reported by 31.6% of patients.

There were sex differences in the frequency of 
gastrointestinal symptoms and olfactory or taste 

tAbLE 1 Baseline characteristics of 1942 nonhospitalized patients with coronavirus disease 2019

Parameter Overall (n = 1942)

Age, y, median 50

Sex Female 1169 (60.2)

Male 773 (39.8)

Comorbidities

Hypertension 413 (21.3)

Cardiovascular disease 116 (6)

Diabetes 88 (4.5)

Chronic respiratory disease 60 (3.1)

Chronic kidney disease 29 (1.5)

Current smokers 
(n = 1087)

Yes 122 (11.2)

No 965 (88.8)

Data are presented as number (percentage) unless otherwise indicated.

53.6
(51.3–55.8)

54.2
(52–56.4)

17.6
(16–19.4)

42.5
(40.4–44.7)
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FIGurE 1  Self -reported 
symptoms of coronavirus 
disease 2019 in 1942 
nonhospitalized patients. 
Gastrointestinal 
symptoms include lack of 
appetite and diarrhea. 
Data are presented as 
percentage (95% CI).



POLISH ARCHIVES OF INTERNAL MEDICINE 2020; 130 (6)504

China in 214 patients with COVID ‑19 showed 
that 5.6% of those reported taste impairment 
and 5.1%, smell impairment.15 A higher fre‑
quency of olfactory and gustatory dysfunctions 
was observed in a multicenter European study 
by Lechien et al.13 Among 417 patients with 
mild ‑to ‑moderate COVID ‑19, olfactory dys‑
function was reported by 85.6% of patients 
and gustatory dysfunctions by 88%.13 In our 
study, 49.2% of patients reported an olfacto‑
ry disorder and 47.5% reported a taste disor‑
der. Our findings are in line with the study by 
Lechien et al13 and indicate that olfactory and 
taste disorders are frequent symptoms in Eu‑
ropean patients with COVID ‑19.

Our findings indicate that the frequency of 
gastrointestinal symptoms and olfactory or taste 
disorders during COVID ‑19 is higher among 
women than men. This phenomenon may be ex‑
plained by the sex differences in human olfac‑
tion.18 Oliveira ‑Pinto et al18 showed that wom‑
en have more neurons and gial cells in the olfac‑
tory bulbs than males. Moreover, the impact of 
hormonal modulation on the gustatory system 
should be considered.19 Further studies may be 
required to address nonrespiratory symptoms 
among patients with COVID ‑19 and sex differenc‑
es in the frequency of gastrointestinal symptoms 
and olfactory or taste disorders in COVID ‑19.

This study has several limitations. The pres‑
ence of symptoms of COVID ‑19 was self ‑reported 
and was not confirmed by a physician. Secondly, 
the list of COVID ‑19 symptoms was limited to 4 
key questions. However, most of the currently 
available studies on COVID ‑19 are based on elec‑
tronic health records of patients with COVID ‑19. 
Third, this study was carried out among nonhos‑
pitalized patients so the results cannot be gener‑
alized to the whole population of patients with 
COVID ‑19. We cannot exclude selection bias. 
Nevertheless, our study is one of the first cross‑
‑sectional surveys focusing on nonrespiratory 
symptoms of COVID ‑19. Moreover, the sample 
size is relatively high compared with other cur‑
rently published studies.

In conclusion, this study demonstrated that ol‑
factory and taste disorders are frequent symptoms 
in patients with mild ‑to ‑moderate COVID ‑19. 
Moreover, our study indicates sex differences in 
the frequency of gastrointestinal symptoms and 
olfactory or taste disorders among nonhospital‑
ized patients with COVID ‑19. This study sug‑
gests that nonrespiratory symptoms should be 

symptoms (53.6%) or neurological manifesta‑
tions (olfactory or taste disorders) (54.2%) of 
COVID ‑19. The present findings also point to 
sex differences in the frequency of gastroin‑
testinal symptoms and olfactory or taste dis‑
orders among nonhospitalized patients with 
COVID ‑19. Self ‑reported frequency of gastro‑
intestinal symptoms and olfactory or taste dis‑
orders during the course of COVID ‑19 was sig‑
nificantly higher among women than men. This 
finding suggests that gastrointestinal symptoms 
and olfactory or taste disorders should be con‑
sidered as potential clinical manifestations of 
COVID ‑19 among patients with mild to mod‑
erate symptoms.

We observed a higher proportion of COVID ‑19 
among women than men. The frequency of smok‑
ing (11.2%) among nonhospitalized patients with 
COVID ‑19 was lower compared with the general 
population (21%).16 However, this study includes 
only nonhospitalized patients with a mild  course 
of COVID ‑19.

The majority of currently available data on 
gastrointestinal symptoms in COVID ‑19 was 
derived from hospitalized patients. Among 138 
hospitalized patients with COVID ‑19 in Wu‑
han, China, 39.9% reported anorexia / lack of 
appetite and 10.1% had diarrhea.9 Another 
study carried out among 651 patients in Chi‑
na, showed that 11.4% of hospitalized patients 
presented with at least 1 gastrointestinal symp‑
tom.12 A multicenter cohort study across 9 hos‑
pitals in the United States showed that 61.3% 
patients reported at  least 1 gastrointestinal 
symptom, wherein 34.8% of patients report‑
ed anorexia and 33.7% reported diarrhea.11 To 
the best of our knowledge, this study is one of 
the few studies conducted in nonhospitalized pa‑
tients with COVID ‑19. Our findings indicate that 
more than half of nonhospitalized patients with 
COVID ‑19 (53.6%) reported at least 1 gastroin‑
testinal symptom, wherein 47% reported lack of 
appetite and 24.2%, diarrhea. The frequency of 
gastrointestinal symptoms in our study is high‑
er than in studies from China but comparable to 
those observed in the United States.

Moreover, it is suggested that a significant 
proportion of patients with COVID ‑19 may re‑
port olfactory or gustatory dysfunctions.13-15 In 
a multicenter PCR ‑based case ‑control study in 
Spain, out of 79 patients enrolled, 35.4% re‑
ported a smell disorder and 31.6% reported 
a taste disorder.17 A study carried out in Wuhan, 

tAbLE 2 Sex differences in the prevalence of gastrointestinal symptoms and olfactory or taste disorders in 1942 
nonhospitalized patients with coronavirus disease 2019

Symptom Overall (n = 1942) Women (n = 1169) Men (n = 773) P value

n (%) 95% CI n (%) 95% CI n (%) 95% CI

Lack of appetite 912 (47) 44.8–49.2 637 (54.5) 51.6–57.3 275 (35.6) 32.3–39 <0.001

Diarrhea 470 (24.2) 22.4–26.2 311 (26.6) 24.2–29.2 159 (20.6) 17.9–23.6 0.002

Olfactory disorder 956 (49.2) 47–51.5 636 (54.4) 51.5–57.2 320 (41.4) 38–44.9 <0.001

Taste disorder 923 (47.5) 45.3–49.8 617 (52.8) 49.9–55.6 306 (39.6) 36.2–43.1 <0.001
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considered as potential clinical manifestations of 
COVID ‑19 during the diagnostic workup.
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Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is an RNA virus responsible for

coronavirus disease 2019 (COVID-19).1,2 The virus en-
ters cells via the angiotensin-converting enzyme 2 recep-
tor, which is present in enterocytes in the ileum and
colon.3 Gastrointestinal (GI) manifestations include diar-
rhea, nausea, vomiting, and abdominal pain, and the
prevalence of GI symptoms varies greatly, with a range
between 2% and 57%.4 In addition, abnormal liver
chemistries are reported commonly.4 As a medical center
at the forefront of the early epidemic in the United States,
we seek to contribute to the growing body of literature
that outlines the gastrointestinal and hepatic manifesta-
tions of COVID-19.

Methods

We performed a retrospective review of consecutive
adult nonpregnant patients admitted to New
York–Presbyterian Queens Hospital in Flushing, NY, for
SARS-CoV-2 between March 14, 2020, and April 1, 2020
(Supplementary Methods). The Fisher exact, chi-square,
and Wilcoxon rank-sum tests were used to compare
groups, and a P value less than .05 was considered sta-
tistically significant. This study was approved by the New
York–Presbyterian Queens Institutional Review Board.

Results

A total of 892 patients were included. Forty percent
were women. The median age was 59 years (inter-
quartile range [IQR], 47–72 y). Twenty-five percent of
patients presented with GI symptoms, the most common
of which was diarrhea (19.8%) (Table 1). The median
aspartate aminotransferase (AST) level on admission
was 41 U/L (IQR, 30–61 U/L), and the median peak AST
level was 55 U/L (IQR, 36–97 U/L). Forty-three percent
of patients had a normal AST level on admission, 40.0%
had a borderline increase (1–2 times the upper limit of
normal [ULN]), 13.8% had a mild increase (2–5 times the
ULN), and 2.8% had a moderate to severe increase (>5
times the ULN). The median alanine aminotransferase

(ALT) level on admission was 32 U/L (IQR, 19–56 U/L)
and the median peak ALT level was 47 U/L (IQR, 25–91
U/L). Sixty percent of patients had a normal ALT level on
admission, 26.5% had a borderline increase (1–2 times
the ULN), 11.5% had a mild increase (2–5 times the
ULN), and 1.9% had a moderate to severe increase (>5
times the ULN). The median initial total bilirubin level
was 0.40 mg/dL (IQR, 0.3–0.6 mg/dL) and 4.3% of pa-
tients had an abnormal initial total bilirubin level (>1.2
mg/dL). The median initial alkaline phosphatase level
was 75 U/L (IQR, 60–98 U/L) and 11.9% had an
abnormal alkaline phosphatase level on admission
(>130 U/L). Twenty-four percent of patients had an
abnormal international normalized ratio (defined as
>1.13) on admission. An abnormal initial total bilirubin
level was associated with increased mortality (39% vs
24%; P ¼ .04), but not intensive care unit (ICU) admis-
sion, rate of intubation, or length of stay (LOS). An
abnormal initial international normalized ratio was not
associated with ICU admission, intubation, LOS, or mor-
tality. Patients treated with hydroxychloroquine, azi-
thromycin, or tocilizumab were more likely to have
abnormal peak ALT and AST levels.

There was no difference between patients with or
without GI symptoms on presentation with regard to rate
of intubation (P ¼ .3), ICU admission (P ¼ .4), length of
stay (P ¼ .8), or mortality (P ¼ .067) (Supplementary
Table 1).

An abnormal initial AST level compared with a
normal initial AST level was associated with higher rates
of intubation (18% vs 12%; P ¼ .01), ICU admission
(18% vs 11%; P ¼ .005), and mortality (28% vs 20%;
P ¼ .009) (Supplementary Table 2).

Abbreviations used in this paper: ALT, alanine aminotransferase; AST,
aspartate aminotransferase; COVID-19, coronavirus disease 2019; GI,
gastrointestinal; ICU, intensive care unit; IQR, interquartile range; LOS,
length of stay; SARS-CoV-2, severe acute respiratory syndrome corona-
virus 2; ULN, upper limit of normal.
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Discussion

GI manifestations are common presenting features of
COVID-19, occurring in 25% of our patient population.
This finding supports the theory of SARS-CoV-2 gastro-
intestinal entry and infection via the angiotensin-
converting enzyme 2 receptor.3 GI symptoms were not
associated with increased rates of ICU admission, intu-
bation, LOS, or mortality, suggesting that they do not
portend a more severe disease course.

AST level was increased more often compared with
ALT level, which is distinct from other viral-induced liver
injuries,5 and may be a useful indicator of SARS-CoV-2
infection. An increased initial AST level was associated
with poorer outcomes including higher rates of ICU
admission, intubation, and mortality. AST is located in
the cytosol and the mitochondria, and viral damage to
mitochondrial components has been postulated as a

mechanism for release of AST.6 In addition, a greater
increase of AST could reflect injury to zone 3 of the he-
patocyte, which is most susceptible to hypoxia and is the
largest hepatic reservoir of AST.7 An abnormal initial ALT
level was not associated with poorer outcomes. This may
be owing to wider parenchymal distribution of AST
(including skeletal muscle, cardiac, kidney, and lung tis-
sue), which supports multiorgan injury seen in COVID-
19. Bilirubin and alkaline phosphatase levels were not
increased considerably.

Limitations of our study included its retrospective
design. Collection of data was limited by recall bias of
both patients and health care professionals involved at
the time of intake.

We report a large, single-center analysis of the GI and
hepatic manifestations of COVID-19. GI symptoms and an
increase in liver chemistries were common in our patient
cohort and may be clinically useful in stratifying the risk
of disease severity.

Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
and at https://doi.org/10.1016/j.cgh.2020.05.049.
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Table 1. Baseline Patient Demographics, Clinical
Characteristics, Treatments, and Outcomes

Characteristic N ¼ 892

Age, y 59 (47–72)
Sex

Female 358 (40.1%)
Race/ethnicity

African American 57 (6.4%)
Asian 127 (14.2%)
Hispanic or Latino 409 (45.9%)
White 167 (18.7%)
Other 85 (9.5%)
Not available 45 (5.0%)

Comorbidities
Hypertension 397 (44.5%)
Diabetes 245 (27.5%)
Cardiac disease 185 (20.7%)
Renal disease 89 (10.0%)
Pulmonary disease 113 (12.7%)
Hepatic disease 19 (2.1%)

GI symptoms
Loss of taste 21 (2.4%)
Loss of appetite 105 (11.8%)
Abdominal pain 70 (7.8%)
Nausea 148 (16.6%)
Vomiting 91 (10.2%)
Diarrhea 177 (19.8%)
Any GI symptom 219 (24.6%)
Duration of symptoms, d 4 (3–7)

(number available, 251)
Treatment

Hydroxychloroquine 726 (81.4%)
Azithromycin 770 (86.3%)
Tocilizumab 12 (1.3%)
Remdesivir 9 (1.0%)

Outcome
ICU admission 131 (14.7%)
Intubation 136 (15.2%)
Length of stay, d 6 (3–10)

(number available, 876)
Mortality 215 (24.1%)

NOTE. Data are presented as n (%) or as median (interquartile range).
GI, gastrointestinal; ICU, intensive care unit.
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Supplementary Methods

Follow-up data were extracted until May 1, 2020.
Extracted data included patient demographics, comor-
bidities, clinical symptoms, baseline and peak laboratory
value parameters, clinical course (including ICU admis-
sion and need for invasive mechanical ventilation), and
outcome (discharged, deceased, currently admitted at
time of data collection). Race and ethnicity data were
collected by patient self-reporting from a set of pre-
determined categories. Specific laboratory values
collected included initial and peak values of ALT, AST,
total bilirubin, and alkaline phosphatase. Liver chemis-
tries were defined as normal, borderline (<2 times the

ULN), mild (2–5 times the ULN), moderate (5–15 times
the ULN), severe (>15 times the ULN), or massive
(>10,000 times the ULN). These categories were based
on American College of Gastroenterology Clinical Guide-
lines.9 Study data were collected and managed using
Research Electronic Data Capture electronic data capture
tools hosted at the Weill–Cornell Clinical and Trans-
lational Science Center. Descriptive statistics were
generated to describe the study population using N (%)
and median and IQR. The Fisher exact, chi-square, and
Wilcoxon rank-sum tests were used to compare patients
with and without GI symptoms, and those with abnormal
and normal AST and ALT values (initial and peak) on key
clinical and demographic characteristics of interest.

Supplementary Table 1. Comparison Between the Presence
of GI Symptoms at the Time of
Admission and Outcomes

Characteristic N
GI symptoms
(N ¼ 219)

No GI symptoms
(N ¼ 658)

P
valuea

Intubation 874 28 (13%) 105 (16%) .3
ICU admission 874 28 (13%) 100 (15%) .4
Length of stay,

d
861 5 (3–10) 6 (3–10) .8

Mortality 876 42 (19%) 166 (25%) .067

NOTE. Data are presented as n (%) or as median (interquartile range).
GI, gastrointestinal; ICU, intensive care unit.
aStatistical tests performed included the Fisher exact test and the Wilcoxon
rank-sum test.

Supplementary Table 2. Association Between Abnormal Initial and Peak AST and ALT Levels and Outcomes

Characteristic N

Initial AST Peak AST

Abnormal, N ¼ 491 Normal, N ¼ 376 P valuea N Abnormal, N ¼ 623 Normal, N ¼ 230 P valuea

Intubation 865 89 (18%) 44 (12%) .010 851 125 (20%) 7 (3.0%) <.001
ICU admission 864 88 (18%) 41 (11%) .005 850 123 (20%) 5 (2.2%) <.001
Length of stay, d 851 6 (3–11) 5 (3–10) .12 837 7 (4–12) 4 (2–7) <.001
Mortality 866 135 (28%) 74 (20%) .009 852 182 (29%) 24 (10%) <.001

Initial ALT Peak ALT

Abnormal, N ¼ 347 Normal, N ¼ 520 Abnormal, N ¼ 503 Normal, N ¼ 348

Intubated 865 57 (16%) 75 (14%) .4 849 103 (21%) 27 (7.8%) <.001
ICU admission 864 57 (17%) 71 (14%) .3 848 102 (20%) 25 (7.2%) <.001
Length of stay, d 851 6 (3–10) 6 (3–10) .5 835 7 (3–12) 5 (3–9) <.001
Mortality 866 71 (21%) 138 (27%) .052 850 129 (26%) 76 (22%) .2

NOTE. Data are presented as n (%).
ALT, alanine aminotransferase; AST, aspartate aminotransferase; ICU, intensive care unit.
aStatistical tests performed included the Fisher exact test and the chi-square test of independence.

2379.e1 Ferm et al Clinical Gastroenterology and Hepatology Vol. 18, No. 10



Stomach and Duodenum: Research Article

Dig Dis 2020;38:373–379

Gastrointestinal Symptoms and 
Outcomes in Hospitalized Coronavirus 
Disease 2019 Patients

Preethi Ramachandran 

a    Ifeanyichkwu Onukogu 

b    Snigdha Ghanta 

b    

Mahesh Gajendran 

c    Abhilash Perisetti 

d    Hemant Goyal 

e    Alok Aggarwal 

f

aDepartment Hematology and Oncology, Brookdale University Hospital and Medical Center, Brooklyn, NY, USA; 
bDepartment of Medicine, Brookdale University Hospital and Medical Center, Brooklyn, NY, USA; cDepartment 
of Medicine, Texas Tech University, Paul L. Foster School of Medicine, El Paso, TX, USA; dDepartment of 
Gastroenterology and Hepatology, University of Arkansas for Medical Sciences, Little Rock, AR, USA; eDepartment of 
Medicine, The Wright Center for Graduate Medical Education, Scranton, PA, USA; fDepartment of Hepatobiliary and 
Pancreatic Surgery, Brookdale University Hospital and Medical Center, Brooklyn, NY, USA

Received: May 9, 2020
Accepted: June 5, 2020
Published online: June 29, 2020

Hemant Goyal
Department of Medicine, The Wright Center for Graduate Medical Education
501 S. Washington Avenue
Scranton, PA 18505 (USA) 
doc.hemant @ yahoo.com

© 2020 S. Karger AG, Basel

karger@karger.com
www.karger.com/ddi

DOI: 10.1159/000509774

Keywords
COVID-19 · Gastrointestinal manifestations · 
Gastrointestinal symptoms · Severe acute respiratory 
syndrome coronavirus 2 · Coronavirus · Outcomes · 
Mortality · Length of stay

Abstract
Introduction: Gastrointestinal (GI) symptoms are increasing-
ly being recognized in coronavirus disease 2019 (COVID-19). 
It is unclear if the presence of GI symptoms is associated with 
poor outcomes in COVID-19. We aim to assess if GI 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 GI symptoms at admission, including nausea, vomiting, 
diarrhea, and abdominal pain. COVID-19 patients with GI 
symptoms (cases) were compared with COVID-19 patients 
without GI 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 GI symptoms 
(cases). They were compared with the 119 COVID-19 pa-
tients without GI 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.

© 2020 S. Karger AG, Basel

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.

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.

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)
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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 χ2 tests and t 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 

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 

COVID-19 patients without
Gastrointestinal symptoms

(control)
n = 119

Final study cohort
n = 150

COVID-19 patients with
Gastrointestinal symptoms

(cases)
n = 31

Consecutive Hospital admissions
with confirmed COVID-19

n = 155

Excluded 5 patients
• 3 patients records unavailable
• 2 patients test result unavailable

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)

Fig. 1. Study flowchart.
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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 

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 

Table 3. Baseline demographics of the study population

Characteristic COVID-19 patients 
with GI symptoms
(N = 31)

COVID-19 patients 
without GI symptoms
(N = 119)

p value

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, n (%)
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, n (%)
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, n (%)
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.
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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. In a study by Pan et al. [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 

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 

Table 4. Laboratory data of both cohorts at the time of admissiona

Laboratory test COVID-19 patients 
with GI symptoms
(N = 31)

COVID-19 patients 
without GI symptoms
(N = 119)

p value

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. a 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 
with GI symptoms
(N = 31)

COVID-19 patients 
without GI symptoms
(N = 119)

p value

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.
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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 

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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Association ofDigestiveSymptomsandHospitalization in
Patients With SARS-CoV-2 Infection
George Cholankeril, MD, MS1,2, Alexander Podboy, MD1, Vasiliki Irene Aivaliotis, MD1, Edward A. Pham, MD, PhD1,
Sean P. Spencer, MD, PhD1, Donghee Kim, MD, PhD1 and Aijaz Ahmed, MD1

INTRODUCTION: High rates of concurrent gastrointestinal manifestations have been noted in patients with corona virus

disease 2019 (COVID-19); however, the association between these digestive manifestations and need

for hospitalization has not been established.

METHODS: This is a retrospective review of consecutive patients diagnosed with COVID-19. A total of 207 patients

were identified; 34.5% of patients noted concurrent gastrointestinal symptoms, with 90% of

gastrointestinal symptoms being mild.

RESULTS: In amultivariate regressionmodel controlled for demographics anddisease severity, an increased risk of

hospitalization was noted in patients with any digestive symptom (adjusted odds ratio 4.84, 95%

confidence interval: 1.68–13.94).

DISCUSSION: The presence of digestive symptoms in COVID-19 is associated with a need for hospitalization.

Am J Gastroenterol 2020;115:1129–1132. https://doi.org/10.14309/ajg.0000000000000712

INTRODUCTION
The current pandemic caused by the severe acute respiratory
syndrome coronavirus (SARS-CoV)-2 continues to spread glob-
ally, and as of April 13, 2020,more than 1.7million cases have been
reported worldwide (1). Although respiratory manifestations
preponderate in patients with SARS-CoV-2 infection (2,3),
emerging data suggest a significant prevalence of concurrent gas-
trointestinal symptomology (4). Our aim was to examine the as-
sociation between clinical and disease characteristics, including
concurrent digestive manifestations, and need for hospitalization
in patients with confirmed corona virus disease 2019 (COVID-19).

METHODS
After expedited approval fromour Institutional ReviewBoard, we
analyzed retrospectively collected data from consecutive patients
with confirmed COVID-19 based on a positive polymerase chain
reaction testing at our institution fromMarch 3, 2020, to April 7,
2020. Baseline demographic, clinical, laboratory, and patient-
reported symptom data were collected at presentation. Multi-
variable logistic regression analyses were performed to assess
likelihood for hospitalization with digestive symptoms (nausea/
vomiting, diarrhea, abdominal pain, and loss of appetite) after
adjusting for clinical demographics (age, sex, and race/ethnicity),
chronic comorbidities, duration of symptoms, oxygen status, and
respiratory symptoms at presentation. Patients with missing
covariate data were excluded from the regression model.

RESULTS
Clinical demographics and characteristics of 207 patients with
confirmed COVID-19 are listed in Table 1. Of these 207
patients, 60 patients (29.0%) were hospitalized, with 17 patients
(8.2%) requiring intensive care unit level of care. To date, there
have been 4 COVID-19–related deaths. Overall, a higher
prevalence of men, hypertension, and diabetes mellitus were
seen in patients who were hospitalized (P, 0.05). Respiratory
viral coinfection was found in 14 of 146 (9.1%) tested patients,
of whom 2 patients were hospitalized, and 3 patients had di-
gestive symptoms. Concurrent digestive symptoms were noted
in more than one-third of all patients, with a higher preva-
lence observed in those hospitalized to the medical floor and
intensive care unit compared with those seen only in the
emergency room (Table 2); 90% of all digestive symptoms
were characterized as mild in severity. Prevalence of acute renal
insufficiency was observed to be higher in patients with di-
gestive symptoms than those without digestive symptoms
(9.3% vs 3.1%).

After adjusting for confounders and clinical covariates,
patients experiencing any digestive symptoms had a more than
4-fold higher odds for hospitalization (adjusted odds ratio [OR]
4.84, 95% confidence interval [CI]: 1.68–13.94, P , 0.001). Di-
arrhea was associated with a 7-fold higher likelihood for hospi-
talization (adjusted OR 5 7.58, 95% CI: 2.49–20.02, P , 0.001),
and nausea or vomiting had a 4 times higher odds (adjusted OR
4.39, 95% CI: 1.61–11.4, P 5 0.005).
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Table 1. Clinical demographics and characteristics of patients with confirmed SARs-CoV-2 infection at Stanford Hospital and Clinics median (IQR) or n (%)

All patients, N 5 207 Not hospitalized, N5 147 Hospitalized, N 5 60

Level of hospitalization

Medical floor, N5 43 Intensive care unit, N 5 17

Age (yr) 49 (34–65) 43 (31–58)a 62 (43–77) 65 (45–77) 55 (42–70)

Men 104 (50.2) 72 (49.0)a 32 (53.3) 22 (51.2) 10 (58.8)

Women 103 (49.8) 75 (51.0)a 28 (46.7) 21 (48.8) 7 (41.2)

Race/ethnicity

White 87 (42.4) 66 (44.9) 21 (36.2) 18 (41.9) 3 (20.0)

Asian 42 (20.5) 27 (18.4) 15 (25.9) 11 (25.6) 4 (26.7)

Hispanic 62 (30.2) 45 (30.6) 17 (29.3) 9 (20.9) 8 (53.3)

Black 2 (1.0) 1 (0.7) 1 (1.7) 1 (2.3) 0 (0.0)

Other 12 (5.9) 8 (5.4) 4 (6.9) 4 (9.3) 0 (0.0)

Body mass index (kg/m2) 26.3 (23.2–31.0) 25.4 (23.1–30.8) 28.0 (24.0–32.5) 27.0 (23.8–31.2) 29.5 (27.5–33.8)

Current smoker 3 (1.6) 1 (0.7) 2 (3.5) 2 (4.8) 0 (0.0)

History of recent travel

Domestic 20 (10.1) 16 (11.4) 4 (6.8) 1 (2.3) 3 (18.8)

International 20 (10.1) 16 (11.4) 4 (6.8) 4 (9.3) 0 (0.0)

Cruise 6 (3.0) 4 (2.9) 2 (3.4) 1 (2.3) 1 (6.3)

Healthcare worker 22 (10.6) 16 (10.8) 6 (10.2) 3 (7.0) 3 (17.6)

Known exposure to COVID-19 73 (36.8) 52 (37.1) 21 (36.2) 14 (33.3) 7 (43.8)

Medical history

Chronic liver disease 5 (2.7) 4 (3.1) 1 (1.7) 1 (2.3) 0 (0.0)

Chronic pulmonary disorder 42 (20.3) 25 (17.0) 17 (28.3) 13 (30.2) 4 (23.5)

Hypertension 52 (25.5) 30 (20.7)a 22 (37.3) 14 (33.3) 8 (47.1)

Diabetes 33 (16.0) 16 (11.0)a 17 (28.3) 10 (23.3) 7 (41.2)

Cardiovascular disease 24 (11.7) 13 (8.9) 11 (18.3) 10 (23.3) 1 (5.9)

Metabolic syndrome 19 (9.2) 8 (5.5)a 11 (18.3) 8 (18.6) 3 (17.7)

Chronic kidney disease 10 (4.4) 2 (1.4) 8 (13.3) 7 (16.3) 1 (5.9)

Medication use

Angiotensin-converting enzyme inhibitors/

angiotensin-receptor blockers

23 (11.2) 14 (9.6) 9 (15.0) 5 (11.6) 4 (23.5)

Chronic immunosuppression 7 (3.4) 4 (2.7) 3 (5.0) 3 (7.0) 0 (0.0)

Immunotherapy 5 (2.4) 3 (2.1) 2 (3.33) 1 (2.3) 1 (5.9)

COVID-19, corona virus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

T
h
e
A
m
erican

Jo
u
rn
al

o
f
G
A
S
T
R
O
EN

T
ER

O
LO

G
Y

VO
LU

M
E
1
1
5

|
JU

LY
2
0
2
0

w
w
w
.am

jgastro.com

C
h
o
lan

keril
et

al.
1130

C
opyright

©
2020

by
T
he

A
m
erican

C
ollege

of
G
astroenterology.U

nauthorized
reproduction

of
this

article
is
prohibited.

http://www.amjgastro.com


DISCUSSION
We demonstrate that a significant portion of COVID-19 patients
have concurrent mild gastrointestinal symptoms and that the
presence of these digestive symptoms is associated with a need for
hospitalization. The pathogenesis for gastrointestinal in-
volvement related to SARS-CoV-2 is unknown. However, a crit-
ical cellular receptor in the SAR-CoV-2 lifecycle, angiotensin-
converting enzyme 2, is abundantly expressed throughout
the gastrointestinal tract (5) and might play a role in worsening
digestive symptoms as COVID-19 progresses (6). Whether di-
gestive symptoms are a surrogate clinical marker for higher levels
of viremia or from an alternative pathophysiologic process
remains unknown.

There are several limitations to our findings. Because this is
a retrospective single institution study, our findings might not be
broadly generalizable. In addition, because this series represents
our initial experience treating COVID-19, it is unclear whether
these results should be viewed on a continuum with changing
demographic and clinical information with time. Moreover, be-
cause of the short study duration, wewere unable to further assess
hospitalization outcomes.

In conclusion, while analyzing our initial clinical and de-
mographic data in patients with COVID-19, we identified the
presence of gastrointestinal symptoms as a risk factor of higher
severity of overall illness and need for hospitalization. With the
current focus on streamlining triaging efforts, first responders
and frontline providers should consider assessing for digestive
symptoms in their initial clinical evaluation and decision mak-
ing. Larger prospective studies are needed to validate these
observations.
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Table 2. Clinical presentation of respiratory and gastrointestinal symptoms and laboratory findings at initial evaluation in patients with

confirmed SARS-CoV-2 infection

All patients

N 5 207

Not hospitalized

N 5 147

Hospitalization

N 5 60

Level of hospitalization

Medical floor

N5 43

Intensive care unit

N 5 17

Respiratory or viral symptoms

Fever 142 (68.6) 92 (62.6)a 50 (83.3) 36 (83.7) 14 (82.4)

Cough 175 (85.4) 118 (80.8)a 57 (96.6) 41 (95.6) 16 (94.1)

Shortness of breath 108 (52.2) 58 (39.5)a 50 (83.3) 34 (79.0) 16 (94.1)

Sore throat 54 (26.2) 43 (29.3) 11 (18.6) 6 (14.3) 5 (29.4)

Myalgias 105 (51.0) 68 (46.6) 37 (61.7) 23 (53.5) 14 (82.4)

Duration of respiratory viral symptoms, d 5 (3–7) 5 (3–7)a 7 (3.5–9) 7 (3–9) 7 (6–8)

Gastrointestinal symptoms

Any gastrointestinal symptomb 70 (34.5) 34 (23.5)a 36 (60) 26 (63.1) 10 (58.2)

Nausea or vomiting only 22 (10.8) 14 (9.6)a 8 (13.8) 6 (14.6) 2 (11.8)

Diarrhea only 22 (10.8) 10 (6.9)a 12 (20.7) 8 (19.5) 4 (23.5)

Nausea or vomiting and diarrhea 10 (4.9) 3 (2.1) 7 (12.1) 5 (12.2) 2 (11.8)

Abdominal pain 14 (7.1) 10 (7.1) 4 (7.0) 4 (10.0) 0

Duration of gastrointestinal

symptoms, d

1 (0–4) 1 (0–3) 2 (1–4) 2 (1–4) 4 (2–7)

Laboratory values n 5 115

White blood cell count (K/mL) 5.6 (4.1–7.3) 5.8 (4.5–7.2) 5.4 (3.9–7.8) 5.2 (3.8–8.2) 5.3 (3.9–7.0)

Absolute lymphocyte count (K/mL) 0.9 (0.7–1.5) 1.1 (0.8–1.7) 0.9 (0.6–1.2) 0.9 (0.6–1.2) 0.6 (0.4–1.0)

Platelet count (K/mL) 190 (159–241) 203 (169–244) 182 (153–241) 183 (142–241) 181 (157–250)

Serum sodium (mmol/L) 138 (135–141) 139 (136–141)a 136 (133.5–139) 136 (132–139) 136 (134–138)

Serum creatinine (mg/dL) 0.8 (0.6–1.0) 0.8 (0.6–0.9)a 0.9 (0.7–1.1) 0.9 (0.8–1.1) 0.8 (0.5–1.0)

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
aP, 0.05 not hospitalized vs hospitalized.
bGastrointestinal symptoms include nausea or vomiting, diarrhea, abdominal pain, or loss of appetite.
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Abstract. – OBJECTIVE: The Coronavirus 
Disease 2019 (COVID-19) pandemic mainly in-
volves respiratory symptoms, though gastroin-
testinal (GI) symptoms are increasingly being 
recognized. In this context, the presence of co-
morbidities appears to be associated with ad-
verse outcomes. However, the role of digestive 
manifestations is not yet well defined. The pri-
mary aim of this study was to assess the preva-
lence of GI symptoms and digestive comorbidi-
ties in a cohort of patients with COVID-19 com-
pared to controls. The secondary aim was to de-
termine the association of GI-symptoms and di-
gestive comorbidities with clinical outcomes.

PATIENTS AND METHODS: Inpatients with 
COVID-19 and controls with similar symptoms 
and/or radiological findings were enrolled. 
Symptoms at admission and throughout hospi-
talization were collected as they were comorbid-
ities. The measured clinical outcomes were mor-
tality, intensive care unit admission and cumula-
tive endpoint.

RESULTS: A total of 105 patients were includ-
ed: 34 with COVID-19 and 71 controls. At ad-
mission, the prevalence of GI symptoms among 
COVID-19 patients was 8.8%. During hospital-
ization, the frequency of GI symptoms was high-
er in patients with COVID-19 than in controls 
(p=0.004). Among patients with COVID-19, the 
mortality and a cumulative endpoint rates of 
those with GI symptoms were both lower than 
for those without GI symptoms (p=0.016 and 
p=0.000, respectively). Finally, we found diges-

tive comorbidities to be associated with a mild-
er course of COVID-19 (p=0.039 for cumulative 
endpoint).

CONCLUSIONS: Our results highlighted the 
non-negligible frequency of GI symptoms in pa-
tients with COVID-19, partly attributable to the 
therapies implemented. In addition, the pres-
ence of GI symptoms and digestive comorbid-
ities is associated with better outcomes. Most 
likely, digestive comorbidities do not hinder the 
host’s immune response against SARS-COV-2, 
and the occurrence of GI symptoms might be 
linked to a faster reduction of the viral load via 
the faecal route. 

Key Words:
SARS-Cov-2, COVID-19, Gastrointestinal symptoms, 

Diarrhoea, Digestive comorbidities. 

Introduction

Since December 2019, when Coronavirus 
2019 disease (COVID-19) outbreak caused by 
severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2, as named by the World Health 
Organization, WHO) was described in Wuhan, 
China, the situation has dramatically evolved1. 
Europe and the United States are the center of 
the pandemic that, as declared by the WHO, 
has led to 3,090,445 cases and 217,769 dead 
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worldwide, as of 30th April 20202. Fever, cough 
and dyspnoea are the most common presenting 
symptoms, though gastrointestinal (GI) manifes-
tations are increasingly being recognized among 
patients with COVID-193. Such manifestations 
may be explained by the finding that SARS-
CoV-2 enters cells after binding to the angioten-
sin-converting enzyme 2 (ACE2) receptor. This 
protein is expressed not only in lung alveolar 
T2 cells, but also in oesophageal epithelial cells 
and absorptive enterocytes of the terminal ileum 
and colon with one of highest levels in the body4. 
The presence of the ACE2 receptor in the intes-
tine allows the spread of SARS-CoV-2 through 
the orofaecal route5,6. However, the frequency of 
GI symptoms among COVID-19 patients differs 
significantly depending on the features of the 
studied populations, the geographical area, and 
the timing of symptom assessment5-8. Indeed, 
the prevalence reported in the available studies 
is extremely variable, from 3 to 79%9. Further-
more, it is not clear whether the presence of GI 
symptoms affects the course of COVID-1910,11. 
In addition, the clinical outcomes of patients 
with COVID-19, such as mortality, have been 
associated with the age of the patients and the 
presence of cardiovascular, respiratory and met-
abolic comorbidities, whereas the role of diges-
tive comorbidities is not yet well defined12. Thus, 
the primary aim of this prospective case-con-
trol study was to evaluate the prevalence of 
GI symptoms and digestive comorbidities in a 
cohort of COVID-19 patients compared to pa-
tients with suspected COVID-19 who had tested 
negative for SARS-CoV-2. The secondary aim 
of the study was to assess the association of GI 
symptoms and digestive comorbidities with the 
clinical outcomes of COVID-19 patients. 

Patients and Methods

All consecutive adult patients (aged ≥18 years) 
hospitalized from March 15 to April 14 of 2020 
in the Gastro-COVID Unit (GCU), so called 
because it was previously the Gastroenterology 
Department, were included in this study. Admis-
sion criteria from the Emergency Department 
(ED) included at least one of the following: 1. 
positive Polymerase Chain Reaction (PCR) de-
tection of SARS-CoV-2 using a nasopharyngeal 
swab; 2. symptoms compatible with COVID-19 
(cough, fever, dyspnoea); and 3. radiological find-
ings (chest-X-ray or at high-resolution comput-

ed tomography [(HRCT) scan] compatible with 
COVID-19 pneumonia. All patients with a neg-
ative nasopharyngeal swab for SARS-CoV-2 at 
admission were subjected to a second swab test at 
24-48 hours after the first. Patients with a diagno-
sis of SARS-CoV-2 infection based on a positive 
PCR result were considered to have COVID-19; 
all other patients were included in the control 
group. Symptoms at admission, including GI 
symptoms, were reported in a specially designed 
database. In detail, the GI symptoms record-
ed were diarrhoea, nausea, vomiting, abdominal 
pain and digestive bleeding. The definition of 
diarrhoea was the passing of loose stools >3 times 
per day. GI symptoms that occurred during hos-
pitalization were also recorded. A stool culture 
was performed for all patients with diarrhoea at 
admission or during hospitalization. In cases of 
previous or concomitant antibiotic therapy or ac-
cording to clinical suspicion, Clostridioides diffi-
cile toxin was assessed. For all patients, digestive 
comorbidities, including digestive cancers, liver 
and pancreatic pathologies (cirrhosis, acute and 
chronic pancreatitis), inflammatory bowel disease 
(Crohn’s disease and ulcerative colitis), divertic-
ular disease, peptic ulcer and its complications, 
and gastrointestinal bleeding were prospectively 
noted. In addition, cardiovascular, respiratory, 
neurologic and metabolic comorbidities were re-
corded. COVID-19 patients were treated accord-
ing to local guidelines, as follows. Hydroxychlo-
roquine was prescribed for mild infections start-
ing at 400 mg bid the first day, followed by 200 
mg bid until day 10. Lopinavir/ritonavir 200/50 
mg bid until day ten was initially indicated in 
patients with moderate to severe infection and 
relevant comorbidities. However successive evi-
dence led to its withdrawal from the guidelines 
when associated with hydroxychloroquine (this 
occurred in the last days of the study). Treatment 
with anti-interleukin-6 agents (tocilizumab or sa-
rilumab) started in cases of worsening respiratory 
symptoms or acute respiratory distress syndrome 
(ARDS). Any other therapies, including antibiot-
ics, low-molecular-weight heparin and steroids, 
were administered on a case-by-case basis. The 
measured clinically relevant outcomes were the 
following: in-hospital mortality, intensive care 
unit (ICU) admission, and cumulative endpoint 
(mortality plus ICU admission). Patients gave 
their verbal informed consent to participate in 
the study in the presence of a witness because of 
the contamination risk of the material necessary 
for written consent. All the collected data were 
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anonymously recorded. The Ethics Committee 
of the Fondazione Policlinico Gemelli, IRCCS 
approved the study.

Statistical Analysis
Continuous variables were compared by uni-

variate analysis with the Mann-Whitney U test, 
and the results are reported as the median [inter-
quartile range]. Categorical variables were com-
pared using the Chi-square test (with Fisher’s test 
if appropriate), and the results were reported as 
absolute numbers (percentages). A two-sided α 
of <0.05 was considered statistically significant. 
Data were analyzed with SPSS v25® (IBM Corp., 
Armonk, NY, USA). 

Results

Demographic Features and Symptoms
During the study period, 105 patients were 

admitted to the GCU of the Fondazione Poli-
clinico Gemelli, IRCCS Rome, Italy. Of these 34 
(32.4%) had confirmed SARS-CoV-2 infection. 
The median age of the COVID-19 patients was 71 
years (IQR, 59-81), and 22 were males (64.7%). 
Sex, age, prevalence of fever and respiratory 
symptoms, and smoking did not differ statisti-
cally between the case and controls (Table I). 
Furthermore, the prevalence of GI symptoms on 
admission was comparable between the patients 
with COVID-19 and controls (8.8% vs. 7.0%, 
p=0.748). In detail, among COVID-19 patients, 
one had diarrhoea, one had abdominal pain and 
one had nausea. However, when considering the 
prevalence of GI symptoms throughout the hos-
pitalization period, we observed a statistical-

ly significant difference between the patients 
with COVID-19 and controls (32.3% vs. 9.8%, 
p=0.004). Indeed, diarrhoea appeared in 8 addi-
tional patients during hospitalization.

Comorbidities and Pharmacological 
Treatments

The prevalence of hypertension, coronary 
heart disease (CHD), diabetes mellitus, obesity 
[body mass index (BMI) ≥30 kg/m2], chronic ob-
structive pulmonary disease (COPD), neurologi-
cal diseases (including Alzheimer’s disease and 
Parkinson’s disease or ischaemic/haemorrhagic 
cerebral disease) and digestive diseases for the 
cases and controls is reported in Table II. We did 
not observe any statistically significant difference 
in the prevalence of any of the comorbidities con-
sidered. Only for CHD there was a borderline sta-
tistical significance found (p=0.05). Additionally, 
the median number of comorbidities did not dif-
fer between the COVID-19 patients and controls 
(p=0.193). In detail, 8 patients with COVID-19 
had the following digestive comorbidities: one 
case of acute necrotic-haemorrhagic pancreatitis, 
one case of HCV-cirrhosis, one case of colon 
cancer, one case of non-alcoholic fatty liver dis-
ease (NAFLD), one case of lower gastrointestinal 
bleeding, two cases of peptic ulcer disease and 
one case of oesophageal cancer. The pharmaco-
logical treatment used for the COVID-19 patients 
is reported in Table III. 

Outcomes
The mortality and ICU admission rates 

were significantly higher in the patients with 
COVID-19 than in the controls (p=0.001 and 
p=0.002, respectively). Notably, only 1 of the 8 

Table I. Demographic and clinical features of COVID-19 patients and controls.

 COVID-19 patients (No. = 34) Controls (No. = 71) p

Median Age (IQR) 71 (64-82) 74 (59.5-81) 0.409
Sex (male) 22 43 0.683
Smoking (No.)  8 13 0.531
Symptoms (No.)   
  Fever 29 52 0.169
  Dyspnoea 19 26 0.062
  Cough 11 16 0.281
GI-symptoms (No.)   
  At admission  3  5 0.748
  Throughout hospitalization 11  7 0.004
Clinical Outcomes (No.)   
  Mortality  9  3 0.001
  Admission to the ICU  6  1 0.002

Abbreviations: No., number; IQR, interquartile range; GI-symptoms, gastro-intestinal symptoms; ICU, intensive care unit. 
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COVID-19 patients with digestive comorbidities 
died, and no one was admitted to the ICU, with 
a statistically significant difference compared to 
the controls for the cumulative endpoint (mortali-
ty plus ICU admission) (p=0.039). Regarding the 
association between GI symptoms and outcomes, 
the mortality rate and cumulative endpoint rate 
of the COVID-19 patients were both significantly 
lower than those in the patients without GI symp-
toms (p=0.016 and p=0.000, respectively). 

Discussion

Fever and respiratory symptoms represent 
the most frequent and serious manifestations 
of SARS-CoV-2 infection. However, some stu-
dies5,6,9 from China have reported a frequency of 
GI symptoms of 79% among COVID-19 patients 
and, these data were recently partially confirmed 
by other studies7,8 from the United States that 
highlighted the involvement of the gastrointe-
stinal tract in COVID-19. The prevalence of GI 
symptoms in our cohort of patients at admission 
was comparable to that reported in other studies13. 
However, the frequency of symptoms, particular-
ly for diarrhea, increased significantly during the 
hospital stay, affecting approximately one-third 

of patients. This may be essentially due to the 
side effects of therapies, especially to antiviral 
agents, such as ritonavir and lopinavir14, as well 
as to hydroxychloroquine15. Nonetheless, a causal 
role for SARS-CoV-2 in causing GI symptoms 
not evidenced at the beginning of hospitaliza-
tion, cannot be excluded. In addition, none of the 
patients showed GI symptoms as the only initial 
manifestation of COVID-19. Interestingly, we ob-
served better disease outcomes (a lower mortality 
rate and a lower combined rate of ICU admission 
and mortality) in patients with GI symptoms than 
in those without GI symptoms. These data resem-
ble those reported by Nobel et al7 in a case-control 
study conducted in the United States that found a 
significantly lower mortality rate among patients 
with GI symptoms (0.0% with GI symptoms vs. 
5.0% without, p=0.03). To explain these data, we 
can assume that patients with GI symptoms, par-
ticularly diarrhea, might significantly eliminate 
the virus through the faecal route and quickly re-
duce the SARS-CoV-2 viral load. Unfortunately, 
we have not been able to confirm this hypothesis 
because we have not checked for SARS-CoV-2-
RNA in our patients’ faeces. Thus, to confirm 
this hypothesis further data are needed. It is 
now known that several comorbidities, including 
cardiovascular (hypertension, coronary heart di-
sease), neurological, metabolic (diabetes, obesity) 
and COPD, are associated with worse outcomes 
in patients with COVID-1912,16. Conversely, data 
on the impact of digestive comorbidities on the 
clinical course of COVID-19 are limited17. In 
our cohort of COVID-19 patients, the presence 
of digestive comorbidities was not associated 
with a worse prognosis but rather with a bet-
ter cumulative outcome. Most likely, digestive 
comorbidities do not hinder the host’s immune 
response against SARS-COV-2 infection as the 
above-mentioned comorbidities do. Our study has 

Table II. Demographic and clinical features of COVID-19 patients and controls.

 Comorbidities (No.) COVID-19 patients (No. = 34) Controls (No. = 71) p

Hypertension 8 13 0.532
Coronary heart disease 5 23 0.05
Diabetes mellitus 3  8 0.702
Obesity (BMI ≥ 30) 4  7 0.765
Chronic obstructive pulmonary disease 3  9 0.562
Neurological disease 4  5 0.419
Digestive comorbidities 8 25 0.228
Median number of comorbidities (IQR) 1 (0-2) 1 (0-2) 0.193

Abbreviations: No., number; IQR, interquartile range; BMI, body mass index.

Abbreviations: No., number; IL-6, interleukin-6.

Table III. Treatment of COVID-19.

 Treatment COVID-19 patients
 (No. of patients) (N = 34)

Hydroxychloroquine 33
Lopinavir/ritonavir 33
Anti-IL-6 inhibitor 
  Tocilizumab  7
  Sarilumab  3
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several limitations. First, a possible underestima-
tion of GI-symptoms and digestive comorbidities 
could not be excluded since many of the patients 
were in serious clinical condition and unable to 
report symptoms or previous/coexisting diseases. 
Second, the study did not include patients with 
milder symptoms who did not require hospita-
lization. Third, a relatively limited number of 
patients was included because of the urgent need 
for information that may guide future clinical 
decisions. Thus, further studies should incorpo-
rate larger patient populations to confirm these 
results.

Conclusions

We found that GI symptoms affected more 
than one-third of patients with COVID-19, repre-
senting a frequent clinical issue that physicians 
treating COVID-19 patients should be aware of 
and manage. Furthermore, the presence of dige-
stive comorbidities was associated with a better 
prognosis.
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Since February 2020, the COVID-19 pandemic has
spread to Italy affecting more than 100,000 peo-

ple. Several studies have reported a high prevalence of
gastrointestinal (GI) symptoms, and investigated their
potential association with clinical outcomes.1 The timing,
clinical significance, and possible impact on viral spread
of GI symptoms presentation have not been fully eluci-
dated. Elevation of liver function tests and other labora-
tory values has also been reported; however, their
prognostic significance has not been clearly established.2

We analyzed a cohort of reverse-transcriptase poly-
merase chain reaction–confirmed COVID-19 patients3

consecutively admitted to Humanitas Hospital, Milan,
Italy, to describe the prevalence of GI symptoms and GI/
liver tests abnormalities, and their association with
clinical outcomes.

Methods

Clinical and laboratory data were extracted from
electronic medical records. Presence of vomit and diar-
rhea (defined as passing of 3 or more loose stools per day)
as reported at admission or during the week preceding
admission were recorded as per electronic medical re-
cords. To explore the associations between GI clinical and
laboratory parameters with clinical deterioration we used
survival model for censored observations. The composite
study end point was clinical deterioration defined as
intensive care unit (ICU) transfer or death within 20 days
of hospital admission. Time to event was defined as the
time from hospital admission until the date of event or
censoring. We used log-rank tests and Cox regression
analysis. Missing data were not imputed. We presented
hazard ratios with 95% confidence intervals (CI).

Results

From February 22 to March 30, 2020, 325 reverse-
transcriptase polymerase chain reaction–confirmed
COVID-19 patients had been admitted to the Humanitas
Research Hospital. The analysis was restricted to 292
patients, after excluding those who were transferred to
the ICU, or died, within the first day. Patients were pre-
dominantly males (68.2%) with a mean age of 65.0� 14.1
years. Diarrhea (27.1%) was the most frequent GI symp-
tom. Patients’ characteristics are summarized in Table 1.

As of March 30, 129 patients (44.2%) had been dis-
charged, and 107 (36.6%) were still hospitalized. Clinical
deterioration occurred in 82 patients (28.1%), including
27 (9.2%) patients who were transferred to ICU, and 56
(19.2%) who died.

Among admission parameters, the presence of any GI
symptom (ie, diarrhea or vomit), and alkaline phospha-
tase, total bilirubin, direct bilirubin, and lipase levels
were significantly associated with ICU transfer or death
in the univariable analyses (Supplementary Table 1). Of
these, the occurrence of any GI symptom (adjusted haz-
ard ratio [aHR], 0.47; 95% CI, 0.23‒0.97; P ¼ .041),
alkaline phosphatase levels (aHR, 1.14; 95% CI, 1.05‒
1.23, per 100 U/L increase; P ¼ .001) and high lipase

aA list of investigators in the Humanitas COVID-19 Task Force is provided
in the Supplementary Appendix

Abbreviations used in this paper: aHR, adjusted hazard ratio; CI, confi-
dence interval; GI, gastrointestinal; ICU, intensive care unit.
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levels (aHR, 2.02; 95% CI, 1.08‒3.80; P ¼ .028) remained
significant after adjustment for age and sex (Supplementary
Table 1). Importantly, the presence of GI symptoms was
inversely associated with the risk of clinical deterioration,
whereas higher levels of alkaline phosphatase and lipase
predicted a poor prognosis.

Discussion

In a cohort of COVID-19 admitted patients, we found
a high prevalence of GI symptoms. Interestingly, the
presence of diarrhea or vomit was associated with a
better prognosis, independently of patient age and sex. It
is worth noting that we excluded patients admitted in
critical conditions in whom a detailed medical history
about GI symptoms was not adequately assessed. Our
findings could be explained by a prevalent GI viral
localization rather than respiratory. GI tropism of SARS-
CoV2 has been demonstrated in a recent study that
detected SARS-CoV2 more frequently in the stools of
patients presenting with diarrhea.4,5

We also found that elevated lipase and alkaline phos-
phatase levels were associated with poor prognosis;
whether this reflects a greater systemic inflammatory
response or an early sign of multiorgan failure needs to be
ascertained.6 Because angiotensin-converting enzyme-2
receptors are highly expressed by pancreatic islets, a
possible direct cytopathic injury seems likely.6 The action
of Sars-CoV on the pancreas through these receptors can

induce acute hyperglycemia and transient type-2-dia-
betes,7 possibly leading to further complications and poor
prognosis. The correlation we observed with alkaline
phosphatase is intriguing because angiotensin-converting
enzyme-2 receptors are also abundantly expressed on
endothelial liver cells, which makes liver a potential target
for SARS-CoV.8 However, liver biopsies of patients with
COVID-19 have not shown signs of biliary tract damage or
cholestasis, thus we cannot exclude that high alkaline
phosphatase reflects bone diseases and systemic frailty.

In conclusion, we observed that biochemical eleva-
tions of liver and GI tests and GI symptoms are common
at presentation in hospitalized patients with COVID-19,
with high lipase and alkaline phosphatase levels and
the absence of vomit/diarrhea predicting poor clinical
outcomes.

Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
and at https://doi.org/10.1016/j.cgh.2020.05.011.
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DA RIO LEONARDO
DAL FARRA SARA
D’ANTONIO FEDERICA
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DE DONATO MASSIMO
DE LUCIA FRANCESCA
DE SANTIS MARIA
DELLE ROSE GIACOMO
DI PILLA MARINA
DIPAOLA FRANCA
DIPASQUALE ANDREA
DIPASQUALE ANGELO
DROANDI GINEVRA
FAZIO ROBERTA
FERRANTE GIUSEPPE
FERRARA ELISA CHIARA
FERRARI MATTEO CARLO
FERRI SEBASTIAN
FOLCI MARCO
FORESTI SARA
FRANCHI ELOISA
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LUGHEZZANI GIOVANNI
MACCALLINI MARTA
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MANTOVANI RICCARDO
MARCHETTINI DAVIDE
MARINELLO ARIANNA
MARKOPOULOS NIKOLAOS
MASETTI CHIARA
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MIRANI MARCO
MORELLI PAOLA
MOTTA FRANCESCA
MUNDULA VALERIA
NIGRO MATTIA
OMODEI PAOLO
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RODOLFI STEFANO
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SANDRI MARIA TERESA
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SCARFO’ ISIDE
SHIFFER DANA
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SOLITANO VIRGINIA
STAINER ANNA
STELLA MATTEO CARLO
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TAORMINA ANTONIO
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Supplementary Table 1. Association of Gastrointestinal Clinical and Laboratory Parameters With Clinical Deterioration
Leading to ICU Transfer or Death in Hospitalized COVID-19 Patients

Gastrointestinal characteristics at admission

Log-rank test Cox proportional hazards analysis

Chi-square
(d.f.)

P
value

Crude
HR

(95%
CI)

P
value

Adjusteda

HR (95% CI)
P

value

Gastrointestinal symptoms
Diarrhea 2.88 (1) .089 0.60 0.33‒

1.10
.097 0.79 0.42‒1.46 .45

Vomit 3.62 (1) .057 — — — — — —

Any gastrointestinal symptom (ie, diarrhea or
vomit)

8.53 (1) .004 0.37 0.18‒
0.75

.006 0.47 0.23‒0.97 .041

Blood biochemistry
Alanine aminotransferase (per 10 U/L increase) — — 1.01 0.95‒

1.07
.87 1.03 0.98‒1.08 .19

Alanine aminotransferase (�50 vs <50 U/L) 0.36 (1) .55 0.84 0.46‒
1.51

.56 1.11 0.60‒2.04 .74

Aspartate aminotransferase (per 10 U/L
increase)

— — 1.03 0.99‒
1.08

.12 1.04 0.997‒
1.09

.065

Aspartate aminotransferase (�50 vs <50 U/L) 1.22 (1) .27 1.30 0.81‒
2.08

.28 1.30 0.81‒2.08 .28

g-Glutamyl transpeptidase (per 100 U/L
increase)

— — 1.16 0.96‒
1.41

.13 1.20 0.98‒1.46 .074

g-Glutamyl transpeptidase (�55 vs <55 U/L) 1.11 (1) .29 1.27 0.81‒
2.01

.30 1.45 0.91‒2.30 .12

Alkaline phosphatase (per 100 U/L increase) — — 1.14 1.06‒
1.23

< .001 1.14 1.05‒1.23 .001

Alkaline phosphatase (�150 vs <150 U/L) 3.90 (1) .048 1.83 0.99‒
3.39

.055 1.62 0.87‒3.00 .13

Total bilirubin (per 1 mg/dL increase) — — 1.11 1.00‒
1.23

.048 1.12 0.998‒
1.25

.054

Total bilirubin (�1.2 vs <1.2 mg/dL) 3.26 (1) .071 1.70 0.94‒
3.08

.079 1.39 0.76‒2.56 .29

Direct bilirubin (per 1 mg/dL increase) — — 1.16 0.96‒
1.40

.12 1.18 0.96‒1.44 .11

Direct bilirubin (�0.3 vs <0.3 mg/dL) 9.04 (1) .003 1.96 1.25‒
3.09

.004 1.52 0.94‒2.44 .084

Indirect bilirubin (per 1 mg/dL increase) — — 1.04 0.63‒
1.72

.87 1.08 0.65‒1.78 .76

Indirect bilirubin (�1.1 vs <1.1 mg/dL) 0.02 (1) .88 1.07 0.43‒
2.65

.89 1.28 0.51‒3.20 .60

Amylase (per 10 U/L increase) — — 1.04 0.98‒
1.10

.23 1.04 0.98‒1.11 .17

Amylase (�100 vs <100 U/L) 2.52 (1) .11 1.56 0.89‒
2.74

.12 1.54 0.88‒2.72 .13

Lipase (per 10 U/L increase) — — 1.06 1.00‒
1.13

.051 1.07 1.002‒
1.15

.042

Lipase (�68 vs <68 U/L) 4.89 (1) .027 1.98 1.06‒
3.71

.033 2.02 1.08‒3.80 .028

NOTE. Boldface indicates statistically significant P values.
CI, confidence interval; HR, hazard ratio; ICU, intensive care unit; SD, standard deviation.
aAdjusted for age and gender.
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AbsTrACT
Objective The sars- coV-2- infected disease 
(cOViD-19) outbreak is a major threat to human beings. 
Previous studies mainly focused on Wuhan and typical 
symptoms. We analysed 74 confirmed cOViD-19 cases 
with gi symptoms in the Zhejiang province to determine 
epidemiological, clinical and virological characteristics.
Design cOViD-19 hospital patients were admitted 
in the Zhejiang province from 17 January 2020 to 8 
February 2020. epidemiological, demographic, clinical, 
laboratory, management and outcome data of patients 
with gi symptoms were analysed using multivariate 
analysis for risk of severe/critical type. Bioinformatics 
were used to analyse features of sars- coV-2 from 
Zhejiang province.
results among enrolled 651 patients, 74 (11.4%) 
presented with at least one gi symptom (nausea, 
vomiting or diarrhoea), average age of 46.14 years, 4- 
day incubation period and 10.8% had pre- existing liver 
disease. Of patients with cOViD-19 with gi symptoms, 
17 (22.97%) and 23 (31.08%) had severe/critical 
types and family clustering, respectively, significantly 
higher than those without gi symptoms, 47 (8.14%) 
and 118 (20.45%). Of patients with cOViD-19 with 
gi symptoms, 29 (39.19%), 23 (31.08%), 8 (10.81%) 
and 16 (21.62%) had significantly higher rates of fever 
>38.5°c, fatigue, shortness of breath and headache, 
respectively. low- dose glucocorticoids and antibiotics 
were administered to 14.86% and 41.89% of patients, 
respectively. sputum production and increased lactate 
dehydrogenase/glucose levels were risk factors for 
severe/critical type. Bioinformatics showed sequence 
mutation of sars- coV-2 with m6a methylation and 
changed binding capacity with ace2.
Conclusion We report cOViD-19 cases with gi 
symptoms with novel features outside Wuhan. attention 
to patients with cOViD-19 with non- classic symptoms 
should increase to protect health providers.

InTrODuCTIOn
The outbreak of novel coronavirus (SARS- CoV-
2)- infected disease (COVID-19) began in Wuhan, 
Hubei province in December 20191 and spread 
throughout China,2 increasing the risk of global 
dissemination.3 Although the Chinese govern-
ment provided a quick response and took drastic 
measures, including quarantining Wuhan City on 
January 23, COVID-19 has become a major public 
health threat and economic burden on China. On 9 
February 2020, the date we finished data collection 
and started analysis, there were a total of 37 251 
confirmed, 28 942 suspected and 6188 severe/
critical cases, with 812 deaths and 2731 hospital 

significance of this study

What is already known on this subject?
 ► The national spread and global sporadic 
appearance of the novel coronavirus (SARS- 
CoV-2)- infected disease (COVID-19) have 
become an enormous threat to human beings.

 ► Our understanding of COVID-19 has been 
greatly increased after efforts to study its 
gene homology with bat coronavirus, varied 
transmission capacity, potential effective drugs 
such as Remdesivir and other transmission 
routes such as faeces.

 ► Most of the current data are focused on 
Wuhan, which may have selection bias, since 
more severely affected patients were admitted 
to hospitals due to the region’s insufficient 
healthcare resources.

 ► In addition, respiratory symptoms and fevers 
have been overemphasised at times, while 
some non- classical symptoms have been 
overlooked, posing a threat to the public.
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significance of this study

What are the new findings?
 ► In this study, we report for the first time on the largest cohort 
of patients with COVID-19 outside Wuhan with GI symptoms.

 ► We found that the percentage of patients with COVID-19 
with GI symptoms was also higher than that in Wuhan.

 ► We uncovered novel characteristics of COVID-19, including 
increased family clustering and liver injury, severe/critical 
type tendency and higher rate of body temperature >38.5°C.

 ► The findings of novel m6 A methylation loci in the S protein 
of SARS- CoV-2 may provide underlining mechanisms for its 
change of virulence and transmission capacity during the 
spread.

How might it impact on clinical practice in the foreseeable 
future?

 ► Our results indicated that global authorities should pay more 
attention to patients with COVID-19 with GI symptoms and 
its novel features, as those presentations may change the 
treatment strategy.

 ► GI doctors and other health professionals treating suspected 
patients with COVID-19 without respiratory symptoms and 
fever should take precautions.

discharges, according to official reports from the National Health 
Commission. The epidemiological and clinical characteristics of 
COVID-19 in Wuhan have been reported elsewhere,4 5 with esti-
mated early transmission dynamics presented as the varied basic 
reproductive numbers (R0) of 2.26 and 2.68,7 indicating a high 
virus transmission capacity.

SARS- CoV-2 was the seventh coronavirus identified with 
human infection capacity by the Chinese authorities. Its genomic 
features were revealed in a Wuhan patient, showing 89% and 
82% nuclear acid sequence similarity with Bat SARS- CoVZXC21 
and human SARS- CoV,8 respectively. Further functional studies 
indicated that the spike (S) protein of 2019- nCoV had a high 
affinity to ACE2, which is responsible for the virus invasion.9 
It is well- known that viral mutations occur during transmission 
and spreading. Therefore, we would like to know the mutation 
and transmission ability, virulence change and associated clinical 
features of SARS- CoV-2 during its spread.

Currently, most published data focus on Wuhan, reporting an 
approximately 11% fatality rate caused by various complications 
such as acute respiratory distress syndrome (ARDS) and acute 
respiratory failure.4 However, since Wuhan is the original loca-
tion of the SARS- CoV-2 outbreak, the disease outburst caused 
a shortage of healthcare resources; hence, the hospitals only 
admitted patients with severe/critical disease. In addition, ‘spring 
festival travel’, especially train transportation, greatly increased 
the risk of spreading the virus.10 Therefore, it is necessary to 
explore specific features of COVID-19 in areas outside Wuhan. 
Starting from January 17, SARS- CoV-2 was first identified in 
Zhejiang province, eventually reaching 1117 cases by February 
11, with 10.54% of cases having a lower severe/critical type of 
COVID-19 and zero death cases.

Since the latest study reported the finding of SARS- CoV-2 
nucleic acid in patient faeces11 and single cell analysis revealed 
the digestive system as a potential route for the virus infection,12 
it is theoretically plausible that a portion of patients may present 
with GI tract symptoms. We should be very cautious about this 
speculation since the outpatient centres of GI endoscopy may 

become high- risk places. More formidably, doctors serving in 
these centres may behave less vigilantly, with lower levels of 
protective personal equipment compared with those doctors 
working in clinics serving those with fevers, unknowingly putting 
the GI practitioners under high exposure risk. Therefore, in this 
study, we provide the first report on the epidemiological, clin-
ical and virological characteristics of patients with COVID-19 
with GI symptoms outside Wuhan, which is helpful for disease 
control and medical staff protection.

MeTHODs
Data sources and ethics
A retrospective study investigating the epidemiological, clin-
ical and virological characteristics of COVID-19 between 17 
January 2020 and 8 February 2020 was performed. The data 
were uniformly collected by the Health Commission of Zhejiang 
province in designated hospitals, with all successfully enrolled 
patients diagnosed as having COVID-19 according to WHO 
interim guidance.13 Our preliminary data were reported to 
the authority of Zhejiang province and open for sharing with 
WHO. Written informed consent was waived by the ethics 
commission of the designated hospital, as this study was carried 
out for emerging infectious disease purposes and is part of a 
continuing public health outbreak investigation under national 
authorisation.

The definition of positive GI symptoms required that the 
patients have at least one of the following symptoms: nausea, 
vomiting and diarrhoea. GI symptoms were recorded on admis-
sion, precluding the influence of other medical therapy and 
external factors. The definition of diarrhoea was the passing of 
loose stools >3 times per day. A stool culture was performed 
with negative results for all patients with COVID-19 with GI 
symptoms. Since the diarrhoea was diagnosed on admission, 
those patients had no history of recent antibiotic use. There-
fore, Clostridium difficile was not detected in the stools. Patients 
with COVID-19 were divided into four subtypes according to 
the degree of disease severity, based on the diagnosis and treat-
ment scheme for SARS- CoV-2 of Chinese (sixth edition). The 
mild type is defined as having slight clinical symptoms without 
pneumonia on radiography. The common type is defined as 
presenting with fever and/or respiratory symptoms plus pneu-
monia on radiography. The severe type was diagnosed according 
to dyspnoea (respiratory rate (RR) ≥30 times/min), resting finger 
oxygen saturation ≤93%, artery PaO2/FiO2≤300 mm Hg (1 mm 
Hg=0.133 kPa). The critical type is defined as respiratory failure 
with shock and multiorgan failure requiring mechanical venti-
lation and intensive care unit (ICU) admission. The definition 
of liver damage was alanine aminotransferase (ALT) >50 U/L 
or aspartate aminotransferase (AST) >40 U/L. The incubation 
period was calculated from the specific date of contact of the 
confirmed patient with COVID-19 to the time of onset of illness.

Procedures
Epidemiological, clinical, laboratory, therapeutic and outcome 
data were collected from patients’ medical records, with verifica-
tion by independent doctors. Clinical outcomes were followed up 
to 8 February 2020, when specimens were obtained from throat 
swabs and sputum. For missing or vague data, direct communi-
cations with attending doctors and other healthcare providers 
were performed. Laboratory confirmation of SARS- CoV-2 was 
performed in our hospital and the Centre for Disease Control 
and Prevention of Zhejiang province/city level under authori-
sation by previously reported real- time RT- PCR.5 All patients 
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Table 1 Demographic and epidemiological characteristics of patients 
with COVID-19 with and without GI symptoms

Characteristic
GI symptoms 
(n=74)

no GI symptoms 
(n=577) P value

Age 46.14±14.19 45.09±14.45 0.559

Sex (male) 37/74 (50.0%) 294/577 (50.95%) 0.902

Current smoker 3/74 (4.23%) 38/577 (6.59%) 0.610

Pre- existing conditions     

  Any 25/74 (33.78%) 153/577 (26.52%) 0.212

  Hypertension 12/74 (16.22%) 88/577 (15.25%) 0.864

  Diabetes 7/74 (9.46%) 41/577 (7.11%) 0.477

  Chronic liver disease 8/74 (10.81%) 17/577 (2.95%) 0.004

  Cancer 0/74 (0%) 6/577 (1.04%) 1.00

  Chronic renal disease 0/74 (0%) 6/577 (1.04%) 1.00

  Heart disease 1/74 (1.35%) 4/577 (0.69%) 0.454

  Pregnancy 0/74 (0%) 3/577 (0.52%) 1.00

  COPD 0/74 (0%) 1/577 (0.17%) 1.00

  Immunosuppression 0/74 (0%) 1/577 (0.17%) 1.00

Exposure history     

  From Wuhan 38/74 (51.35%) 347/577 (60.14%) 0.167

  Contact with patients 32/74 (43.24%) 230/577 (39.86%) 0.615

  Family cluster 23/74 (31.08%) 118/577 (20.45%) 0.037

Clinical type on admission     

Severe/Critical type (%) 17/74 (22.97%) 47/577 (8.14%) <0.001

Data are presented as medians (IQR), n (%) and n/N (%).
COPD, chronic obstructive pulmonary disease.

received chest radiography or CT at admission, while other 
respiratory viruses were excluded, such as influenza A (H1N1, 
H3N2 and H7N9), influenza B, respiratory syncytial virus, para-
influenza virus, adenovirus, SARS- CoV and MERS- CoV.

Outcomes
In this study, we collected and calculated epidemiological data 
(exposure to infected area, contact with confirmed/suspected 
patients with COVID-19, cluster situation and median incuba-
tion period) and other anthropometrics, demographics, symp-
toms and signs on admission. Laboratory and chest X- ray/CT 
results, comorbidities, treatments (including drugs, intensive 
care and mechanical ventilation) and clinical outcomes were also 
summarised.

sequence alignment, transcriptional methylation site 
prediction and protein model electrostatic analysis
Gene sequences of SARS (AAS00003.1 and AY278489.2) and 
Wuhan- Hu-1 (MN908947.3) were obtained from the NCBI 
viral genome database (https://www. ncbi. nlm. nih. gov/). ZJ01 
was separated and named from a Zhejiang patient (online 
supplementary material—ZJ01 sequence). SRAMP (http://www. 
cuilab. cn/ sramp) was used to analyse gene sequences and predict 
post- transcriptional methylation (N6- methyladenosine) modifi-
cation sites. According to the results, the relevant predicted m6A 
sites can be divided into four levels: very high, high, medium 
and low confidence. Multalin (http:// multalin. toulouse. inra. fr/ 
multalin/ multalin. html) was used to compare the differences 
among these sequences. The SWISS- MODEL online server 
(https:// swissmodel. expasy. org/) was used to reconstruct the 
three- dimensional structure of proteins according to gene or 
amino sequence. The Poisson- Boltzmann equation can be used 
to calculate the electrostatic behaviour of S protein in aqueous 
solution through the vacuum electrostatics function of PyMol. 
Further analysis of the power of the protein model showed a 
difference in the electrostatic power distribution on the protein 
surface of the three virus strains.

statistical analysis
For continuous variables, mean (SD) and median (IQR) were 
used for normally and abnormally distributed data, followed by 
unpaired t- test and non- parametric test when appropriate. Cate-
gorical variables were expressed as number (%) and compared 
using the χ2 test. Univariate logistic regression analysis was 
used to identify the risk factors of severe/critical type patients. 
All significant variables achieved from univariate analysis were 
included in a multivariate logistic regression model with the 
forward method to identify independent predictors of the severe/
critical type. No adjustment for multiple testing was performed. 
A two- sided α of <0.05 was considered statistically significant 
and SPSS (V.26.0) was used for all analyses.

resulTs
Demographic and epidemiological characteristics
This study enrolled 651 patients with confirmed COVID-19 
from 17 January 2020 to 8 February 2020 in Zhejiang prov-
ince, among which 74 (11.4%) patients presented with at least 
one GI tract symptom (nausea, vomiting and diarrhoea), which 
was higher than previous Wuhan data (table 1). In detail, of 
74 patients with COVID-19 with GI symptoms, 53 patients 
had only the symptom of diarrhoea, 11 patients had only the 
symptom of vomiting and 10 patients had only the symptom of 
nausea. In addition, only three patients had all the GI symptoms 

of diarrhoea, vomiting and nausea, while four patients had the 
symptoms of both nausea and vomiting. Diarrhoea was the most 
common GI symptom in this study and accounted for 8.14% 
of the total enrolled 651 patients with COVID-19, which was 
higher than the rate of 3.8% reported previously.14 Of 53 
patients with COVID-19 with diarrhoea, the median duration 
period was 4 days (IQR: 3–6 days), with the shortest duration 
of 1 day and longest of 9 days. Most diarrhoea was self- limiting.

The average age of the patients with GI symptoms was 
46.14±14.19 years and the male:female ratio was 1:1. There 
were no coexisting conditions of cancer, chronic renal disease, 
pregnancy, chronic obstructive pulmonary disease or immuno-
suppression. Thirty- eight (51.35%) patients had a Wuhan expo-
sure history and 32 (43.24%) patients had a history of contact 
with patients with COVID-19. Intriguingly, the rate of chronic 
liver disease was 10.81% in patients with COVID-19 with GI 
symptoms, which was significantly higher than that of 2.95% 
in those without GI symptoms (p=0.004). More importantly, 
the rate of the severe/critical type was also markedly increased 
in patients with COVID-19 with GI symptoms than in those 
without GI symptoms (22.97% vs 8.14%, p<0.001). Family 
clustering is another pivotal phenomenon of COVID-19. We 
identified that 23 (31.08%) patients with GI symptoms had 
family clustering, which was prominently higher than that in 
patients without GI symptoms (20.45%, p=0.037). Twenty- one 
patients with COVID-19 with GI symptoms and 195 without 
them had definite exposure times, with the median calculated 
incubation period as 4 days (IQR 3–7 days) and 5 days (IQR 3–8 
days), respectively.

Clinical features and laboratory abnormalities
The clinical characteristics of patients with GI symptoms are 
shown in table 2. Fever, cough and sputum production were the 
most common symptoms. Of the aforementioned symptoms, 29 
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Table 2 Clinical characteristics and selected laboratory abnormalities of patients with COVID-19 with and without GI symptoms

Characteristic GI symptoms (n=74) no GI symptoms (n=577) P value

Fever (Y)

  Any 63/74 (85.14%) 482/577 (83.54%) 0.867

  >38.5°C 29/74 (39.19%) 101/577 (17.50%) <0.001

Cough (Y) 53/74 (71.62%) 382/577 (66.20%) 0.431

Sputum production (Y) 29/74 (39.19%) 198/577 (34.32%) 0.438

Haemoptysis (Y) 3/74 (4.05%) 8/577 (1.39%) 0.119

Sore throat (Y) 6/74 (8.11%) 93/577 (16.12%) 0.085

Nasal obstruction (Y) 2/74 (2.70%) 35/577 (6.07%) 0.419

Muscle ache (Y) 10/74 (13.51%) 61/577 (10.57%) 0.430

Fatigue (Y) 23/74 (31.08%) 96/577 (16.64%) 0.004

Shortness of breath (Y) 8/74 (10.81%) 19/577 (3.30%) 0.007

Headache (Y) 16/74 (21.62%) 51/577 (8.84%) 0.002

Blood tests (Y)

  Leucocytes (×109/L; normal range 4–10) 4.85 (3.80–6.34) 4.70 (3.76–5.90) 0.406

  Neutrophils (×109/L; normal range 2–7) 3.14 (2.60–4.70) 2.90 (2.13–3.91) 0.014

  Lymphocytes (×109/L; normal range 0.8–4) 0.97 (0.73–1.30) 1.20 (0.90–1.60) 0.001

  Platelets (×109/L; normal range 83–303) 183 (141–216) 177 (146–218) 0.559

  Haemoglobin (g/L; normal range: male 131–172, female 113–151) 135.5 (127.0–149.3) 138.0(128.0–151.0) 0.395

  Haematocrit (%; normal range: male 38–50.8, female 33.5–45) 39.40 (37.60–43.60) 40.50 (37.35–43.95) 0.339

Coagulation function

  International normalised ratio (normal range 0.85–1.15) 1.03 (0.97–1.15) 1.02 (0.97–1.08) 0.145

Blood biochemistry

  Albumin (g/L; normal range 40–55) 40.13 (35.95–42.60) 41.50 (38.63–43.76) 0.039

  Alanine aminotransferase (U/L; normal range 9–50) 25.0 (15.75–38.47 21.5 (15.0–32.8) 0.203

  Aspartate aminotransferase (U/L; normal range 15–40) 29.35 (20.87–38.62) 24.4 (19.0–32.0) 0.02

  Total bilirubin (umol/L; normal range 0–26) 10.0 (7.15–13.8) 9.6 (7.0–13.1) 0.398

  Serum sodium (mmol/L; normal range 137–147) 137.65 (134.98–139.30) 138.33 (136.18–140.15) 0.016

  Serum potassium (mmol/L; normal range 3.5–5.3) 3.78 (3.50–4.10) 3.83 (3.60–4.11) 0.145

  Blood urea nitrogen (mmol/L; normal range 3.1–8) 3.35 (2.75–4.50) 3.80 (3.04–4.60) 0.074

  Serum creatinine (umol/L; normal range: male 57–97, female 41–73) 66.0 (56.20–75.25) 66.0 (56.0–78.0) 0.577

  Creatine kinase (U/L; normal range 50–310) 73.0 (52.75–106.25) 70.0 (47.0–107.0) 0.287

  Lactate dehydrogenase (U/L; normal range 120–250) 229.0 (170.0–316.75) 210.0 (169.0–257.50) 0.127

  Glucose (mmol/L; normal range 3.9–6.1) 5.95 (5.19–7.92) 5.80 (5.0–7.04) 0.144

Infection- related biomarkers

  Procalcitonin (ng/mL; normal range 0–0.5) 0.06 (0.03–0.09) 0.05 (0.04–0.07) 0.589

  C reactive protein (mg/L; normal range 0–8) 15.69 (4.81–23.95) 7.90 (2.60–19.55) 0.003

Chest X- ray/CT findings

  Normal 8/74 (10.81%) 64/577 (11.09%) 0.942

  Unilateral pneumonia 9/74 (12.16%) 134/577 (23.22%) 0.030

  Bilateral pneumonia 31/74 (41.89%) 217/577 (37.61%) 0.525

  Multiple mottling and ground- glass opacity 26/74 (35.14%) 162/577 (28.08%) 0.221

Data are presented as medians (IQR), n (%) and n/N (%). Y indicates yes for the symptoms.

(39.19%), 23 (31.08%), 8 (10.81%) and 16 (21.62%) patients 
with COVID-19 with GI symptoms had >38.5°C fever, fatigue, 
shortness of breath and headache, respectively, substantially 
higher than their respective counterparts without GI symp-
toms. Of 74 patients with COVID-19 with GI symptoms, 63 
(85.14%) had fever, with the highest temperature of 40.3°C. 
Additionally, 21 patients (28.38%) lacked respiratory symp-
toms of coughing and sputum production and presented only 
with GI symptoms of nausea, vomiting and diarrhoea. More-
over, the rate of increased AST, but not ALT, was significantly 
higher in patients with COVID-19 with GI symptoms than in 
those without GI symptoms (29.35 vs 24.4, p=0.02). Finally, 
although most radiographic presentations were similar between 
patients with COVID-19 with and without GI symptoms, the 
rate of unilateral pneumonia was 12.16% in patients with GI 

symptoms, much lower than 23.22% in those without GI symp-
toms (p=0.030). Concerning infection- related markers, there 
was no significant difference in both procalcitonin and C reac-
tive protein (CRP) between patients with COVID-19 with and 
without GI symptoms.

Complications and treatment
As shown in table 3, 5 (6.76%), 13 (17.57%) and 1 (1.35%) 
patient with COVID-19 with GI symptoms had complications 
of ARDS, liver injury and shock, respectively, where the former 
two were significantly higher than their counterparts of 2.08% 
and 8.84% in patients with COVID-19 without GI symp-
toms, respectively (p=0.034; p=0.035). All 74 patients with 
COVID-19 with GI symptoms were treated in isolation with 
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Table 4 Multivariate analysis of risk factors for the severe/critical 
patients with COVID-19 with GI symptoms

risk factor Or (95% CI) P value

Sputum production 11.40 (1.89 to 68.73) 0.008

From infected area 0.09 (0.02 to 0.54) 0.008

Increased LDH 24.77 (4.60 to 133.33) 0.000

Increased glucose 2.42 (1.43 to 4.10) 0.001

LDH, lactate dehydrogenase.

Table 3 Complications and treatment in patients with COVID-19 
with and without GI symptoms

Variable
GI symptoms 
(n=74)

no GI symptoms 
(n=577) P value

Complications

  Acute respiratory distress 
syndrome

5/74 (6.76%) 12/577 (2.08%) 0.034

  Shock 1/74 (1.35%) 1/577 (0.17%) 0.215

  Liver injury 13/74 (17.57%) 51/577 (8.84%) 0.035

Treatment

Anticoronavirus treatment 66/74 (89.19%) 480/577 (83.19%) 0.239

Timing from onset of illness to 
antiviral therapy

5 (3–6) 4 (2–6) 0.062

  Mechanical ventilation 5/74 (6.76%) 12/577 (2.08%) 0.034

  CRRT 0 0

  ECMO 0 0

  Glucocorticoids 11/74 (14.86%) 63/577 (10.92%) 0.443

  Antibiotic treatment 31/74 (41.89%) 246/577 (42.63%) 0.903

  Admission to intensive 
care unit

5/74 (6.76%) 12/577 (2.08%) 0.034

Data are presented as medians (IQR), n (%) and n/N (%).
CRRT, continuous renal replacement therapy; ECMO, extracorporeal membrane oxygenation .

supportive and empiric medication, while 66 (89.19%) patients 
received antiviral treatment, including interferon-α sprays, 
arbidol hydrochloride capsules (two tablets three times daily), 
lopinavir and ritonavir two tablets (500 mg) twice daily, via the 
oral route. Furthermore, the average time from illness onset to 
antiviral therapy was 5.56±4.09 days. Compared with Wuhan 
data, we had lower rates of glucocorticoid and antibiotic use, 
14.86% and 41.89%, respectively. No patients received contin-
uous blood purification due to renal failure, and no patients were 
treated with extracorporeal membrane oxygenation. Until now, 
only one patient has died. Five (6.76%) patients with COVID-19 
with GI symptoms were treated with mechanical ventilation and 
transferred to the ICU, which was a significantly higher rate than 
that of 2.08% in the patients with COVID-19 without GI symp-
toms (p=0.034).

Prediction of risk factors for severe/critical COVID-19 in 
patients with GI symptoms
Of severe/critical patients with COVID-19, 22.97% presented 
with GI symptoms in this study. When compared with mild and 
common COVID-19, initial univariate analysis of epidemiolog-
ical, clinical and laboratory variables identified 11 significantly 
changed risk factors for severe/critical COVID-19, including 
increased ORs of age, age ≥50 years, period between illness 
onset and hospital visit, sputum production, any existing 
medical condition, multiple lung infection, ALT, lactate dehy-
drogenase (LDH), glucose and CRP, as well as decreased OR 
of the infected area (online supplementary table 1). Based on 
these variables, further multivariate analysis using the forward 
method was performed, and we found that sputum production 
of patients from infected areas such as Wuhan and increased 
LDH/glucose levels were the independent risk factors for severe/
critical COVID-19 in patients with GI symptoms (table 4).

sequence alignment and protein model structure analysis
ZJ01 is a strain of SARS- CoV-2 with 29 381 bases. The results of 
the potential methylation sites of S protein sequences of SARS, 
Wuhan- Hu-1 and ZJ01 indicated that there were significant 
differences between SARS- CoV-2 and SARS. These coronavi-
ruses can infect host cells through using the S protein to bind to 

the host cell surface receptor ACE2. During virus maturation, 
S proteins are glycosylated and divided into the parts S1 and 
S2. S1 is spherical and mainly involved in the recognition and 
binding of viruses to host cells. S2 is stalked and able to promote 
the fusion of the virus into host cells. The comparison results of 
three virus strains showed that ZJ01 and Wuhan- Hu-1 had one 
high- confidence site, two moderate- confidence sites and four 
low- confidence sites. SARS has three high- confidence sites, three 
moderate- confidence sites and five low- confidence sites. From 
the perspective of high- confidence sites (figure 1A, red arrow), 
the potential methylation points of SARS- CoV-2 (n=1) and 
SARS (n=3) are predominantly concentrated in the S1 and S2 
segments of the S protein. The positions of two low- confidence 
sites and one medium- confidence site on S2 are relatively fixed 
among the three virus strains (blue arrow). These results suggest 
that the S proteins of the two viruses may have structural and 
functional differences due to m6A methylation during transcrip-
tion and translation.

Additionally, the results of gene sequence alignment 
(figure 1B) showed that the variation in S protein sequences 
between ZJ01 and Wuhan- Hu-1 was subtle, and these variations 
were highly concentrated in the S2 segment. These variations 
resulted in five amino acid substitutions and two amino acid 
deletions. However, from the perspective of the simulated three- 
dimensional protein structure, the effect of these variations on 
the overall S protein structure is relatively limited. The difference 
between SARS- CoV-2 and SARS is significant, especially at the 
specific recognition point position in segment S1 (figure 1C, red 
circle). On the one hand, this change may affect the viral binding 
force on host cells. On the other hand, the electrostatic changes 
between ZJ01 and Wuhan- Hu-1 are largely concentrated in 
the mutation zone of S2 (figure 1C, green ellipse), where the 
detailed mechanisms need further exploration.

DIsCussIOn
The national spread and global sporadic appearance of 
SARS- CoV-2 have become an enormous threat to human beings, 
and the threat is not restricted to China. An endeavour has been 
made by scientists to reveal the epidemiological, clinical and 
virological characteristics of SARS- CoV-2 with over 30 publica-
tions published in PubMed by 5 February 2020.2 4–7 Neverthe-
less, most of these studies focused on the situation in Wuhan, 
China. In addition, the initiative for SARS- CoV-2 screening 
started from fever clinics, while fever, cough and shortness of 
breath were the most emphasised symptoms, which increases the 
risk of omitting those patients with other symptoms and normal 
body temperature. It is theoretically plausible that one character-
istic of a viral spread is an increased transmission capacity at the 
cost of decreased virulence, which is also true for SARS- CoV-2.15 
Therefore, caution should be exercised for suspected patients 
with COVID-19 who had normal body temperatures and visited 
various outpatient clinics for non- respiratory symptoms.
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Figure 1 Sequence and protein model structure analysis of three virus strains. (A) The potential methylation sites of S protein gene sequences 
of SARS, Wuhan- Hu-1 and ZJ01 were analysed. The red arrows represent the positions of high- confidence methylation sites in the S protein gene 
sequences. Blue arrows represent conserved methylation sites in the three strains. (B) The amino acid sequences of Wuhan- Hu-1 and ZJ01 S protein 
are aligned. The black box marks the mutation sites. (C) The red circle marks the difference of electrostatic power distribution in receptor binding 
domain (RBD) region between SARS and Wuhan- Hu-1. The green ellipse indicates the change in the electrostatic distribution of the S proteins due to 
the mutation of the ZJ01 S protein.

The suspected patients with COVID-19 with GI symptoms, 
such as nausea, vomiting and diarrhoea, should be seriously 
considered, since accumulated evidence supports SARS- CoV-2 
transmission through faeces11 and tears16 and its ability to bind 
to ACE2 of the GI tract has been identified.9 12 In this study, we 
reported the epidemiological, clinical and virological features of 
74 patients with COVID-19 with GI symptoms from Zhejiang 
province. To our knowledge, this is the first report that describes 
the situation of patients with COVID-19 GI symptoms and is 
the largest group of cases outside Wuhan. Our novel findings 
are valuable for disease prevention by emphasising suspected 
patients with COVID-19 with GI symptoms and their specific 
clinical characteristics.

Among the 651 total patients with COVID-19 we investi-
gated, the rate of patients with GI symptoms was 11.4%, which 

is higher than in the previously reported data of 3% from 
Wuhan.4 However, a recent report from Wuhan revealed that 
10.1% experienced nausea/diarrhoea and 3.6% vomiting.17 
Additionally, the latest data from Wuhan revealed that 79.1% 
of patients with COVID-19 presented GI symptoms, but such 
data were collected during 1–10 days after illness onset and 
reported in a Chinese domestic journal,18 differing from our 
strategy of collecting GI symptom data on admission that 
may be less biassed by various influencing factors, including 
drugs. More importantly, nationwide data showed GI symp-
toms in 8.7% of 1099 confirmed patients with SARS- CoV-2,14 
reinforcing our data. All these data indicated that there were 
symptom changes in patients with COVID-19. We suspect that 
SARS- CoV-2 may cause acute gastritis and enteritis, as evidenced 
by the vomiting, nausea and diarrhoea. Since previous studies 
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indicated high ACE2 expression in the GI tract, we envision that 
such a change indicates the potential of virus mutation towards 
increased transmissibility, decreased virulence and multiorgan 
infection, as reflected in the clinics of increased R0 and infection 
routes. Taken together, the patients with COVID-19 showed an 
increased tendency to present with GI symptoms in dissemina-
tion, increasing infection risk in healthcare providers who were 
treating suspected patients with COVID-19 without respiratory 
symptoms and fever.

We further analysed the epidemiological and clinical char-
acteristics of patients with COVID-19 with GI symptoms. We 
identified a significantly higher rate of >38.5°C fever and family 
clustering, increased complications of ARDS and a high severity 
tendency (rate of severe/critical type, mechanical ventilation 
and ICU admission) in patients with COVID-19 with GI symp-
toms, when compared with those without GI symptoms. We 
suspect that GI symptoms may cause patients with COVID-19 
to be more prone to electrolyte disturbance, such as significantly 
decreased serum sodium levels (p=0.016), and hence they trend 
towards the severe/critical type of the disease. Other reasons 
should be considered and explored based on future data. In 
addition, the higher rates of familial clustering may be related 
to faecal shedding in shared toilets in households. Further multi-
variate analysis revealed sputum production from infected areas 
and increased LDH/glucose levels as independent risk factors 
for the disease. In addition, symptoms of fatigue, shortness of 
breath and headache were also significantly higher in patients 
with COVID-19 with GI symptoms, which may be caused by 
their higher fevers and increased electrolyte imbalance. Liver 
damage should be carefully monitored, as we found significantly 
increased AST levels and coexisting conditions of liver disease 
in patients with COVID-19 with GI symptoms. Since the ratio 
of chronic liver disease was higher in patients with COVID-19 
with GI symptoms, it could lead to increased levels of ALT and 
AST. Although there were no significant differences in glucocor-
ticoid and antibiotic therapy between patients with COVID-19 
with and without GI symptoms, they were both lower than their 
counterparts in Wuhan,4 showing our own experience in effec-
tive therapy.

The change and mutation of SARS- CoV-2 are the basis of its 
variation in epidemiological and clinical features. Using in- depth 
bioinformatics analysis of the novel identified SARS- CoV-2 
sequence from Zhejiang province, we identified many m6A 
methylation sites in the S1 segment of ZJ01 and S2 segment of 
SARS, indicating that the S proteins of the two viruses may have 
structural and functional differences due to m6A methylation. 
The addition of chemical modifications is critical to many steps 
of mRNA processing and fate regulation, while the most abun-
dant internal modification is N6- methyladenosin.19 20 Given the 
wide prevalence of m6A modification on cellular mRNA, it is not 
surprising that a number of viruses contain m6A in their RNA.21 22 
The function of m6A methylation on viruses may be diverse 
with both proviral and antiviral roles.23 24 Coronaviruses are 
enveloped RNA viruses containing the largest single- stranded, 
positive- sense RNA genome with a length between 25.5 and 
32 kb.25 In contrast to previously reported m6A modification in 
viruses, methylation at the N7 position of the 5’-cap structure of 
coronavirus RNA is commonly identified, which facilitates viral 
RNA escape recognition by the host innate immune system.26 
Therefore, our findings on the novel m6A methylation situation 
in SARS- CoV-2 may provide a novel mechanism for further 
study.

A large reservoir of SARS- like bat coronavirus has the capacity 
to efficiently use the human ACE2 receptor for docking, 

replication and entry.27 ACE2 is predominantly expressed 
in human alveolar cells and intestinal epithelial cells. The 
binding force change is caused by the sequence mutation of 
SARS- CoV-2, which merits further investigation. We found that 
the electrostatic changes between ZJ01 and Wuhan- Hu-1 were 
highly concentrated in the mutation zone of S2 (the portion of S 
protein which promotes the fusion of the virus into host cells). 
Therefore, further studies exploring the underlining mechanisms 
for these conformations and binding force changes are urgently 
needed. These may help explain the increased GI symptoms in 
the later phase of this virus outbreak and their novel epidemio-
logical/clinical features.

This study has several limitations . First, it is better to obtain 
the outcomes and more detailed therapeutic responses in a 
cohort study of patients with COVID-19 with GI symptoms. 
Second, although the risk factors for the severe/critical type 
of COVID-19 were identified according to patient data on 
admission, there is still a lack of a predictive model for disease 
progression. Third, cytokine storm is common in coronavirus28 
and reported in a previous SARS- CoV-2 study5; thus, it would 
be better if we could also detect cytokine changes in this study. 
Fourth, it will have more clinical relevance to propose an effec-
tive strategy for identifying patients with COVID-19 with GI 
symptoms who lack the typical symptoms such as fever and 
cough in the early stage. According to our experience, we should 
pay more attention to exposure history and family clustering 
during the screening process. Fifth, it would be meaningful to 
investigate the correlation between the viral genome and GI 
symptoms. Finally, since over 50% of SARS- CoV-2 was detected 
in the faeces according to one study,29 the prevalence of viral 
RNA from faeces samples in patients with GI symptoms should 
be compared with those in patients without GI symptoms in the 
future. Moreover, because of the relatively low detection rate for 
virus in the stool (three of nine patients with COVID-19 positive 
in our hospital) and rare stool samples were re- tested for the 
virus in patients after their recovery in this study, it is difficult 
to evaluate the implications of faecal- oral transmission, so this 
needs further investigation.

In summary, we reported, for the first time, the largest cases of 
patients with COVID-19 with GI symptoms outside Wuhan and 
showed its novel characteristics of increased family clustering 
and liver injury, severe/critical tendency and higher rate of body 
temperature >38.5°C. Global authorities should pay more atten-
tion to patients with COVID-19 with GI and other non- classic 
symptoms and remain cautious in health provider protection.
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Significance of this study

What is already known on this subject?
 ► The severe acute respiratory syndrome 
coronavirus 2 (SARS- CoV-2) caused an outbreak 
of coronavirus disease 2019 (COVID-19) 
pneumonia globally.

 ► The most common symptoms in patients 
infected with SARS- CoV-2 were fever and 
cough.

What are the new findings?
 ► Infected patients may have no imaging features 
of COVID-19 pneumonia but only show GI 
symptoms.

 ► There was no significant difference in the 
clinical outcomes (remained in hospital, 
discharged or died) between patients with and 
without GI symptoms.

 ► The presence of SARS- CoV-2 RNA in faeces 
does not necessarily indicate more severe GI 
symptoms.

 ► SARS- CoV-2 RNA could be detected in the 
oesophagus, stomach, duodenum and rectum in 
severe patients.

How might it impact on clinical practice in the 
foreseeable future?

 ► The impact of SARS- CoV-2 on GI system 
warrants further investigation to promote early 
identification and timely treatment of patients.

 ► Understanding the varied susceptibility of 
individual GI system to SARS- CoV-2 will 
promote the personalised COVID-19 therapy.

AbSTrACT
Objective To study the gi symptoms in severe acute 
respiratory syndrome coronavirus 2 (sars- coV-2) 
infected patients.
Design We analysed epidemiological, demographic, 
clinical and laboratory data of 95 cases with sars- coV-2 
caused coronavirus disease 2019. real- time reverse 
transcriptase Pcr was used to detect the presence of 
sars- coV-2 in faeces and gi tissues.
results among the 95 patients, 58 cases exhibited gi 
symptoms of which 11 (11.6%) occurred on admission 
and 47 (49.5%) developed during hospitalisation. 
Diarrhoea (24.2%), anorexia (17.9%) and nausea 
(17.9%) were the main symptoms with five (5.3%), five 
(5.3%) and three (3.2%) cases occurred on the illness 
onset, respectively. a substantial proportion of patients 
developed diarrhoea during hospitalisation, potentially 
aggravated by various drugs including antibiotics. Faecal 
samples of 65 hospitalised patients were tested for 
the presence of sars- coV-2, including 42 with and 
23 without gi symptoms, of which 22 (52.4%) and 9 
(39.1%) were positive, respectively. six patients with 
gi symptoms were subjected to endoscopy, revealing 
oesophageal bleeding with erosions and ulcers in 
one severe patient. sars- coV-2 rna was detected in 
oesophagus, stomach, duodenum and rectum specimens 
for both two severe patients. in contrast, only duodenum 
was positive in one of the four non- severe patients.
Conclusions gi tract may be a potential transmission 
route and target organ of sars- coV-2.

InTrODuCTIOn
The severe acute respiratory syndrome coronavirus 
2 (SARS- CoV-2) that causes coronavirus disease 
2019 (COVID-19) has rapidly spread around China 
and other countries.1–9 The most common symp-
toms of COVID-19 at the onset of illness are fever, 
cough, fatigue, myalgia and dyspnoea, whereas 
the incidence of GI symptoms is low.1–5 Evidence 
indicate that human- to- human transmission has 
occurred in close contacts, mainly transmitted 
through respiratory droplets and direct contact.7 8 
Given that SARS- CoV-2 RNA has been detected in 
the patient’s stool,9 it is possible that SARS- CoV-2 
could also be transmitted via the faecal–oral route, 
causing viral GI infection. In this study, to further 
investigate the impact of SARS- CoV-2 on GI system, 
we systemically characterised the GI manifestations 
in patients with COVID-19 in the Zhuhai outbreak.

MATerIAlS AnD MeTHODS
Study design and participants
In this retrospective, single- centre study, we 
reviewed the admission data including clinical 
records, laboratory findings and endoscopy results 
on 95 laboratory- confirmed cases of SARS- CoV-2 
infection from 17 January to 15 February 2020, 
at the Fifth Affiliated Hospital of Sun Yat- sen 
University, which is a designated hospital for all 
SARS- CoV-2 infected patients in Zhuhai, China. 
The data cut- off for the study was 15 February 2020. 
The laboratory- confirmed cases included suspected 
and clinically diagnosed cases with pharyngeal swab 
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Table 1 Demographics, baseline features and clinical outcomes of 95 patients infected with SARS- CoV-2

All patients
(n=95)

Patients with GI symptoms
(n=58)

Patients without GI symptoms
(n=37) P value

Age, years 45.3±18.3 48.0±17.1 41.1±19.5 0.073

Age groups       

  <15 5 (5.3) 1 (1.7) 4 (10.8) 0.30

  15–39 37 (38.9) 23 (39.7) 14 (37.9)

  40–49 9 (9.5) 5 (8.6) 4 (10.8)

  50–64 31 (32.6) 19 (32.8) 12 (32.4)

  ≥65 13 (13.7) 10 (17.2) 3 (8.1)

Sex       

  Female 50 (52.6) 31 (53.4) 19 (51.4) 0.84

  Male 45 (47.4) 27 (46.6) 18 (48.6)

Epidemiological history       

  Recently been to Wuhan or surrounding cities 76 (80.0) 45 (77.6) 31 (83.8) 0.46

  Contacted with people from Wuhan 19 (20.0) 13 (22.4) 6 (16.2)

Smoking history       

  Current smoking 6 (6.3) 5 (8.6) 1 (2.7) 0.40

  Drinking history       

  Current drinking 9 (9.5) 6 (10.3) 3 (8.1) 1.00

Disease classification       

  Non- severe 75 (78.9) 44 (75.9) 31 (83.8) 0.36

  Severe 20 (21.1) 14 (24.1) 6 (16.2)

Coexisting illness       

  Hypertension 16 (16.8) 10 (17.2) 6 (16.2) 0.90

  Diabetes mellitus 6 (6.3) 3 (5.2) 3 (8.1) 0.67

  Cardio- cerebrovascular disease 4 (4.2) 3 (5.2) 1 (2.7) 1.00

  Malignant tumour 5 (5.3) 4 (6.9) 1 (2.7) 0.65

  Chronic lung disease 5 (5.3) 1 (1.7) 4 (10.8) 0.074

  Chronic kidney disease 1 (1.1) 1 (1.7) 0 1.00

Viral RNA detection       

  Positive faeces 31/65 (47.7) 22/42 (52.4) 9/23 (39.1) 0.31

Clinical outcome       

  Remained in hospital 58 (61.1) 35 (60.3) 23 (62.2) 0.86

  Discharged 37 (38.9) 23 (39.7) 14 (37.8)

  Died 0 0 0

Data are presented as n (%), n/N (%) and N is the total number of patients with available data.
P value refers to the comparison between patients with GI symptoms and those without.
SARS- CoV-2, severe acute respiratory syndrome coronavirus 2.

specimens tested positive using real- time reverse transcription 
PCR (RT- PCR) for SARS- CoV-2.

The diagnose of COVID-19 was according to the WHO 
interim guidance and new coronavirus pneumonia prevention 
and control programme (in Chinese).3 10 Briefly, a suspected 
case was defined by the epidemiological history and clinical 
manifestations. The epidemiological history includes travel 
history to Wuhan or contact with patients with COVID-19 or 
other person with fever or respiratory symptoms from Wuhan, 
within 14 days before illness onset. The clinical manifesta-
tions include fever with or without respiratory symptoms and 
normal or reduced white blood cell count or reduced lympho-
cyte count in early onset. Suspected cases were classified as 
clinically diagnosed cases if they have CT imaging characteris-
tics of COVID-19 pneumonia. Symptoms of COVID-19 were 
classified into four grades: mild clinical symptoms without 
CT imaging features of pneumonia (mild); fever, respiratory 
symptoms and imaging features of COVID-19 pneumonia 
(ordinary); respiratory distress (respiratory rate ≥30 breaths/
min), oxygen saturation ≤93% and arterial oxygen tension 
(or pressure) (PaO2)/fractional inspired oxygen (FiO2) ratio 

≤300 mm Hg (serious), respiratory failure requiring mechan-
ical ventilation and organ failure (critically). The patients 
were divided into non- severe (mild and ordinary) and severe 
(serious and critically) groups.

Gastroscopy and rectoscopy
Six patients with GI symptoms (two severe and four non- severe 
cases) were subjected to gastroscopy and two severe of them 
were subjected to proctoscopy in a negative pressure room, 
preventing virus from drifting to other areas. Routine stool 
tests for other pathogens were negative. Endoscopy staff were 
equipped with protective suits, goggles, N95 mask and surgical 
gloves to protect themselves from exposure. Endoscopic 
images were recorded by mobile phones, and the GI speci-
mens were taken from the oesophagus, stomach, duodenum 
and rectum for viral RNA detection. One severe patient (case 
1) exhibited symptoms of GI bleeding. Therefore, gastroscopy 
was used to localise the bleeding, and the diagnosis revealed 
the bleeding in the oesophagus. The other five patients (cases 
2–6) exhibiting worsening digestive symptoms also underwent 
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Table 2 GI manifestations of 58 patients with SARS- CoV-2 infection

All patients
(n=58)

On initial presentation
(n=11)

During hospitalisation
(n=47)

Symptoms

Diarrhoea 23 (24.2) 5 (5.3) 18 (18.9)

Anorexia 17 (17.9) 5 (5.3) 12 (12.6)

Nausea 17 (17.9) 3 (3.2) 14 (14.7)

Vomiting 4 (4.2) 0 4 (4.2)

Acid reflux 2 (2.1) 1 (1.1) 1 (1.1)

Epigastric discomfort 2 (2.1) 0 2 (2.1)

Upper GI haemorrhage 2 (2.1) 0 2 (2.1)

Hepatic function impairment 31 (32.6) 1 (1.1) 30 (31.6)

Total bilirubin (μmol/L; normal range 3.0–24.0) 11.4±3.6 (37.7±18.2)

Increased 22 (23.2) 0 22 (23.2)

ALT (U/L; normal range 7–40 in female, 9–50 in male) 22.5±19.2 (91.8±31.5)

Increased 5 (5.3) 1 (1.1) 4 (4.2)

AST (U/L; normal rage 13–35 in female, 15–40 in male) 17.6±5.6 (73.2±19.0)

Increased 4 (4.2) 0 4 (4.2)

Data are presented as n (%) and mean±SD on initial presentation (maximum value during hospitalisation). % is the percentage in 95 patients.
ALT, alanine aminotransferase; AST, aspartate transaminase; SARS- CoV-2, severe acute respiratory syndrome coronavirus 2.

Table 3 Drug treatment involvement in GI symptoms developed 
during hospitalisation

Antibiotic treatment non- antibiotic treatment P value

Diarrhoea 17/90 (18.9) 1/90 (1.1) 0.034

Non- diarrhoea 49/90 (54.4) 23/90 (25.6)   

Anorexia 11/90 (12.2) 1/90 (1.1) 0.17

Non- anorexia 54/90 (60.0) 24/90 (26.7)   

Nausea 12/92 (13.0) 2/92 (2.2) 0.33

Non- nausea 54/92 (58.7) 24/92 (26.1)   

Vomiting 3/95 (3.2) 1/95 (1.1) 1.00

Non- vomiting 66/95 (69.5) 25/95 (26.3)   

Increased bilirubin 20/95 (21.1) 2/95 (2.1) 0.028

Normal bilirubin 49/95 (51.6) 24/95 (25.3)   

 Antiviral treatment non- antiviral treatment P value

Diarrhoea 18/90 (20.0) 0 0.34

Non- diarrhoea 66/90 (73.3) 6/90 (6.7)   

Anorexia 12/90 (13.3) 0 1.00

Non- anorexia 72/90 (80.0) 6/90 (6.7)   

Nausea 14/92 (15.2) 0 0.59

Non- nausea 72/92 (78.3) 6/92 (6.5)   

Vomiting 4/95 (4.2) 0 1.00

Non- vomiting 85/95 (89.5) 6/95 (6.3)   

Increased bilirubin 22/95 (23.2) 0 0.33

Normal bilirubin 67/95 (70.5) 6/95 (6.3)   

Data are presented as n/N (%). N is the total number of patients except for those 
who have related GI symptoms on initial presentation.

endoscopy as we tried to exclude the possibility of erosions, 
ulcers and bleeding.

real-time rT-PCr assay for screening of SArS-CoV-2
Pharyngeal swab specimens were collected from all suspected cases 
at admission. Specimens of confirmed cases, including oesophagus, 
stomach, duodenum, rectum and faeces, were collected during 
hospitalisation. RNA was extracted from different specimens 
using the QIAamp Viral RNA Mini Kit (Qiagen), according to 
the manufacturer’s instructions. RT- PCR assays were performed 

using the novel coronavirus real- time RT- PCR Kit (Shanghai ZJ 
Bio- Tech Co, Ltd, Shanghai, China), targeting the open reading 
frame lab (ORF1ab) and nucleoprotein (N) gene regions.4 10 11 If 
two targets tested positive, the case was considered to be labora-
tory confirmed. A cycle threshold value (Ct- value) less than 37 
was treated as a positive test, while a Ct- value of 40 or more was 
defined as a negative test. A Ct- value of 37–40 required sample 
retesting. If the repeated Ct- value was less than 40 and an obvious 
peak was observed, the retest was considered as positive.

Statistical analysis
All statistical analyses were processed with SPSS software (V.19.0). 
Continuous variables expressed as mean±SD were compared by 
unpaired ttest and categorical data presented as number (%) were 
compared by χ2 test or Fisher’s exact test between GI symptoms 
group and non- GI symptoms group. A two- sided p value of <0.05 
was considered statistically significant.

reSulTS
A total of 95 patients (50 women and 45 men) were included 
in this study with an average age of 45.3±18.3 years (table 1). 
Among them, 76 (80.0%) patients recently had been to Wuhan 
or surrounding cities, and the remaining 19 (20.0%) patients were 
in close contact with people from Wuhan. Most of the patients 
(78.9%) were non- severe. Additionally, 35 (36.8%) patients had 
coexisting illnesses, including hypertension in 16, diabetes mellitus 
in 6, malignant tumour in 5, chronic lung disease in 5, cardiocere-
brovascular disease in 4 and chronic kidney disease in 1 patient. 
There was no statistically significant difference in the general demo-
graphics or clinical outcomes between patients with and without 
GI symptoms (table 1). For the 58 (61.1%) patients showing GI 
symptoms, only 11 patients (11.6%) occurred on admission, while 
the remaining 47 (49.5%) developed symptoms during hospitalisa-
tion (table 2). Moreover, 32.6% of the patients developed hepatic 
function impairment during hospitalisation with elevated bilirubin, 
aspartate transaminase or alanine aminotransferase (table 2). 
Diarrhoea (2–10 loose or watery stools a day, 24.2%), anorexia 
(17.9%) and nausea (17.9%) were the most frequently observed 
manifestations. We found that antibiotic treatment was associated 
with diarrhoea (p=0.034) and elevated bilirubin levels (p=0.028) 
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Table 4 Viral RNA detection of GI system specimens in six patients underwent endoscopy examination or biopsy

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6

Age, years 77 60 34 62 29 23

Sex Male Male Female Male Male Female

Disease severity Severe Severe Non- severe Non- severe Non- severe Non- severe

Viral detection             

Oesophagus + + − − − −

Stomach + + − − − −

Duodenum + + + − − −

Rectum + + NA NA NA NA

Syndromes of other 
organ systems

Acute respiratory distress syndrome, 
septic shock, multiple organ dysfunction 
syndrome (lung, heart and kidney).

Acute respiratory distress 
syndrome, respiratory failure and 
septic shock.

None None None None

Clinical outcome Hospitalisation Hospitalisation Hospitalisation Hospitalisation Discharged Discharged

+, means positive; −, means negative; NA, not available.

Figure 1 Gastroscopy of the oesophagus in a severe patient with 
SARS- CoV-2 infection. A and B were different parts of the oesophagus 
under the endoscopy. (A) A round ulcer (4–6 mm in size) was covered 
with white moss. (B) Some ulcers were fused into pieces with a small 
amount of bleeding.

during hospitalisation (table 3). However, antiviral treatment did 
not exert such effects. Importantly, 11 (11.6%) patients did not 
have any imaging features of COVID-19 pneumonia but only 
show GI symptoms (see online supplementary table S1). Among 
them, 3 (27.3%) occurred at diagnosis and 8 (72.7%) during 
hospitalisation.

We explored the associations between GI symptoms and the 
presence of SARs- CoV-2 in faeces for 65 hospitalised patients 
including 42 with and 23 without GI symptoms, of which 22 
(52.4%) and 9 (39.1%) had SARS- CoV-2 positive faeces, respec-
tively (table 1). The proportion of positive faecal cases did not 
show significant difference between two groups, suggesting the 
presence of SARS- CoV-2 RNA in faeces does not necessarily 
indicate more severe GI symptoms.

To further determine the causes of GI symptoms, six cases 
of this cohort were subjected to gastroscopy examination 
(table 4, online supplementary figure S1). One severe patient 
(case 1) exhibited symptoms of GI bleeding and the source 
of bleeding was localised in the oesophagus by endoscopy. 
There were multiple round herpetic erosions and ulcers 
with a diameter of 4–6 mm at a distance of 26 cm from inci-
sors. The surface of ulcers was covered with white moss and 
blood clots, and some of them were fused into pieces with a 
small amount of bleeding (figure 1). SARS- CoV-2 RNA was 
detected in the oesophageal erosion and bleeding site, as well 
as in the stomach, duodenum and rectum tissues of case 1. 
Further follow- up of this patient revealed increased bilirubin 
and organ failure in the heart and kidney (online supplemen-
tary figure S1). The other five patients (cases 2–6) exhibiting 

worsening digestive symptoms also underwent endoscopy, and 
we did not observe any erosions, ulcers or bleeding (table 4). 
SARS- CoV-2 RNA could also be detected in the oesophagus, 
stomach, duodenum and rectum of another severe patient 
(case 2). In contrast, it was only detected in the duodenum 
of the non- severe case 3 and could not be detected in any GI 
specimens of the non- severe cases 4–6.

DISCuSSIOn
In early reports, 2%–10% of patients with COVID-19 had GI 
symptoms such as diarrhoea and vomiting.1–5 In our study, 11 
(11.6%) cases presented with GI symptoms at the onset of illness. 
In contrast, 47 (49.5%) cases exhibited GI symptoms during hospi-
talisation, which could be aggravated by various drugs including 
antibiotics. Nevertheless, there was no significant difference in the 
clinical outcomes between patients with and without GI symptoms.

A recent study reported a patient initially presented with only 
GI symptoms.12 In our study, 11 (11.6%) patients did not have 
any CT imaging features of COVID-19 pneumonia but only 
show GI symptoms with 3 (27.3%) occurred at diagnosis, indi-
cating their higher susceptibility of GI system to SARS- CoV-2. 
While the presence of SARS- CoV-2 in faeces does not necessarily 
indicate more GI symptoms, the presence of SARS- CoV-2 in GI 
tissue generally indicates severe symptoms based on the fact 
that two severe patients have SARS- CoV-2 positive oesophagus, 
stomach, duodenum and rectum specimens but not the four non- 
severe patients. In summary, the significance of GI symptoms in 
clinical practice should not be underestimated. Understanding 
the varied susceptibility of individual GI system to SARS- CoV-2 
will promote the personalised COVID-19 therapy.
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