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Background and study aims: Gastrointestinal manifestations are common during coronavirus disease
(COVID-19) infection. They can occur before respiratory symptoms, resulting in a diagnostic delay and
an increased risk of disease transmission. The current study reports major gastrointestinal manifestations
as initial symptoms of COVID-19.
Patients and methods: This prospective, descriptive, cross-sectional, and single-center study of 713 cases
was conducted in a field hospital in Morocco over a 5-week period from June 21 to July 25, 2020.
Results: The average age of our patients was 31.95 years. Clinically, on admission, anorexia was the main
symptom, present in 32.3% of patients. Gastrointestinal manifestations were present in 14.9% of patients,
including watery diarrhea in 8.6% of cases, nausea and/or vomiting in 4.6% of cases, and abdominal pain in
1.6% of cases.
Six hundred thirty-two patients were treated in accordance with one of the two therapeutic protocols

recommended by the National Ministry of Health. The treatment-related effects that occurred in 61.4% of
patients were primarily digestive in 55.3% of cases.
In multivariate analysis, following adjustment of the studied parameters, only the presence of gastroin-

testinal manifestations (odds ratio [OR]: 1.478 confidence interval [CI]: 1.286–1.698; p < 0.001) and treat-
ment side effects (OR = 1.069, CI: 1.020–1.119, p = 0.005) altered the rate of negative polymerase chain
reaction (PCR) tests on day 10.
Conclusion: Gastrointestinal manifestations are common during COVID-19 and seem to be linked to a
longer duration of disease. SARS-CoV-2 (the causative virus of COVID-19) can persist in the digestive
tract, with the possibility of fecal–oral transmission. Therefore, hygiene is extremely important, espe-
cially handwashing and strict precautions when performing gastrointestinal endoscopy and handling
stools from infected patients.

� 2021 Pan-Arab Association of Gastroenterology. Published by Elsevier B.V. All rights reserved.
Introduction

Initially reported in China in December 2019, coronavirus dis-
ease (COVID-19) was quickly declared a public health emergency
on January 30, 2020, and then a pandemic on March 11, 2020, by
the World Health Organization. In Morocco, the first case of
COVID-19 was announced on March 2, 2020, and as of today,
Morocco has reported more than 200,000 infected people, with a
death toll exceeding 4000 people and numbers continuing to rise.

Respiratory tract manifestations are the most commonly
reported symptoms in COVID-19, which is indicative of droplet
transmission and contact transmission. However, emerging data
suggest that the gastrointestinal tract might also be affected by
SARS-CoV-2, on the basis that gastrointestinal epithelial cells
express angiotensin-converting enzyme 2 (ACE2), the major recep-
tor of SARS-CoV-2. The most commonly reported gastrointestinal
symptoms associated with COVID-19 are anorexia, diarrhea, nau-
sea or vomiting, and abdominal pain. Gastrointestinal manifesta-
tions of SAR-CoV-2 not only pose an important diagnostic
challenge to clinicians when dealing with patients with mild
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COVID-19 symptoms on initial presentation but also signify poten-
tial fecal transmission of this virus. With the increasing number of
reported cases of COVID-19, there is an urgent need to systemically
summarize the gastrointestinal manifestations of COVID-19 and
the temporal profile of fecal shedding of the SARS-CoV-2 virus, par-
ticularly for gastroenterologists and endoscopists who may not be
familiar with this disease.

In the current study, we aim to report the major gastrointestinal
manifestations that occur as initial symptoms of COVID-19, and
when to suggest the diagnosis of COVID-19 in patients at risk,
who may have been exposed to SARS-CoV-2 and presenting with
digestive symptoms, even in the absence of respiratory
symptomatology.

Patients and methods

Study design, setting, and participants

This prospective descriptive, cross-sectional, and single-center
study of 713 cases was conducted in the Sidi Yahya El Gharb Field
Hospital in Sidi Slimane Province, Rabat-Salé-Kénitra Region, Mor-
occo, over a 5-week period from June 21 to July 25, 2020.

The study included all patients with confirmed COVID-19 by a
polymerase chain reaction (PCR) on nasopharyngeal swab, irre-
spective of whether patients were symptomatic, and without any
contraindications for the medical treatment provided. Patients
who did not meet the above inclusion criteria were excluded from
the study.

Variables

We extracted the epidemiological history (i.e., contact history),
demographic data (such as age, sex, race, smoking status, and body
mass index), comorbidities (history of hypertension, diabetes, dys-
lipidemia, coronary artery disease, chronic obstructive pulmonary
disease, and asthma), clinical characteristics (including digestive
symptoms [anorexia, nausea/vomiting, diarrhea, or abdominal
pain], and other symptoms [fever, cough, expectoration, and dysp-
nea]) on admission, treatment programs, and evolutionary data.

Statistical analysis

Descriptive data are presented as means (±standard deviation
[SD]) for normally distributed continuous variables. Categorical
variables were presented as counts and percentages.

No imputation was made for missing data. Because the study
cohort was not derived from random selection, all statistics are
presumed to be descriptive only.

To investigate the association between the presence of gastroin-
testinal manifestations and the rate of negative PCR tests on day
10, we performed logistic regression with adjustment for potential
confounders to calculate odds ratios (ORs) and 95% confidence
intervals (CIs) to identify risk factors for these outcomes.

A two-tailed P-value of <0.05 was considered statistically signif-
icant. All statistical analyses were performed using SPSS version
22.0 program.

Results

The average age of our patients was 31.95 ± 12.95 years, with
extremes ranging from 11 days to 80 years, and the predominant
age range was from 30 to 39 years (Fig. 1).

Our series was characterized by a clear female predominance
estimated at 88.9%, compared to 11.1% in men, with a sex ratio
of 0.12. This female predominance was linked with our medical
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facility’s patient population, mostly comprised a COVID-19 cluster
which included women working in strawberry packing plants in
Lalla Mimouna region.

On admission, the degree of severity of COVID-19 was classified
as mild in all patients (Appendix 1) [1].

The case history revealed pre-exiting conditions (diabetes and/
or high blood pressure) in 2.1% (n = 15). Clinically, on admission,
anorexia was the main symptom and was present in 32.3% of
patients (n = 230). Gastrointestinal manifestations were present
in 14.9% of patients (n = 106), including watery diarrhea in 8.6%
of cases, nausea and/or vomiting in 4.6% of cases, and abdominal
pain in 1.6% of cases. A total of 632 patients were treated in accor-
dance with one of the two therapeutic protocols recommended by
the National Ministry of Health, which are based on chloroquine
(Nivaquine) (500 mg � 2 per day for 10 days) in combination with
azithromycin (500 mg on day 1 and then 250 mg per day from days
2 to 7), vitamin C (1 g/12 h), and zinc (100 mg/day) for the first pro-
tocol, which was used to treat 51.15% of cases (n = 364), and the
second protocol consisted of hydroxychloroquine sulfate (Plaque-
nil) (200 mg � 3 per day for 10 days) in combination with azithro-
mycin (500 mg on day 1 and then 250 mg per day from days 2 to
7), vitamin C (1 g/12 h), and zinc (100 mg per day). This second
protocol was adopted to treat 268 patients (37.6% of cases).

The remainder of the untreated patients included 17 pregnant
women (2.4%) and 64 children (9%). All cases were monitored
twice daily to detect early signs of worsening; this allowed us to
identify adverse treatment-related effects in 61.4% of patients
(n = 438), which were primarily digestive in 55.3% of cases (watery
diarrhea in 43% of patients, abdominal pain in 16.6% of patients,
and nausea and/or vomiting in 13.1% of patients) managed by
symptomatic treatment and neurological treatment in 6.1% of
patients (insomnia in 9% of cases, dizziness in 9.9% of cases, and
hallucinations in only one patient), which were reversible upon
discontinuation of treatment. PCR analysis on day 10 of treatment
was negative in 75.6% of patients.

In a multivariate analysis following adjustment of the study
parameters, namely, age, the presence of associated morbidities,
anorexia, and the adopted therapeutic protocol, only the presence
of gastrointestinal manifestations (OR: 1.478, CI: 1.286–1.698,
p < 0.001) and treatment side effects (OR = 1.069, CI: 1.020–
1.119, p = 0.005) altered the rate of negative PCR tests on day 10.

Digestive symptoms appeared to be linked to a longer disease
duration; 82.2% of patients without digestive symptoms recovered
on the 10th day of treatment, whereas only 37.7% of patients with
digestive symptoms recovered on the same date of treatment. Sim-
ilarly, but to a lesser degree, the presence of therapeutic adverse
effects prolongs the duration of the disease; 82.2% of patients with-
out therapeutic adverse effects recovered on the 10th day of treat-
ment, whereas 71.46% of patients with therapeutic adverse effects
recovered on the same day of treatment. This could be explained
by poor adherence to treatment caused by poor treatment toler-
ance in the patients. No cases of death were recorded in our series,
and the PCR performed on day 14 of admission came back negative
for the remaining 24.4% of patients.
Discussion

COVID-19 may be responsible for a polymorphic digestive
symptomatology, which may precede the onset of respiratory
symptoms. The mechanism of action of the virus is similar to that
of SARS-CoV, as it uses ACE2 as a functional receptor for cell entry.
ACE2 is found on cell membranes primarily belonging to pneumo-
cytes and other body cells including gastrointestinal epithelial cells
[2].



Fig. 1. Distribution of patients by age group.
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The gastrointestinal digestive manifestations of COVID-19 were
described in the United States [3], in a 35-year-old man, who had a
history of nausea and vomiting 2 days before his admission, fol-
lowed by diarrhea and abdominal discomfort on the second day
of hospitalization. The incidence of gastrointestinal manifestations
during COVID-19 infection varies between 12% and 61% [4–6]
depending on the study (Table 1). These manifestations may be
associated with prolonged disease duration, but they have not
been associated with increased mortality [5,7]. In our series, gas-
trointestinal manifestations were present in 14.9% of patients,
which is consistent with data from the literature.

Sometimes, various gastrointestinal symptoms, including epi-
gastric pain, constipation, diarrhea, nausea, vomiting, muscle pain,
and melena, which are therapy resistant, may be the only symp-
toms in patients suspected to have COVID-19. Timely diagnosis
and isolation of these patients can guarantee population to avoid
the spread of this highly contagious infection [8,9].

In a cohort conducted in 552 Chinese hospitals with 1099
patients published in the New England Journal of Medicine, the
authors observed nausea or vomiting in 5% of cases and diarrhea
in 3.8% of cases [10]. In a meta-analysis including 35 studies of
6686 patients with COVID-19, of which 29 studies (n = 6064)
reported gastrointestinal symptoms at the time of diagnosis, with
a prevalence of 15%, the symptoms included anorexia in 21% of
cases, diarrhea in 9% of cases, nausea and/or vomiting in 6% of
cases, and abdominal pain in 3% of cases [7].

In a Chinese retrospective series of 1141 confirmed cases of
COVID-19, 16% of patients had isolated digestive symptoms [11].
These included anorexia in 98% of cases, followed by nausea in
73%, vomiting in 65%, diarrhea in 37%, and abdominal pain in
25% of cases.
Table 1
Gastrointestinal symptoms in COVID-19-positive patients in different studies.

Study All patients Diarrhea (%) Naus

Luo et al. [10] 1141 5.96 18.93
Guan et al. [9] 1099 3.73 5
Jin et al. [11] 651 8.14 2.61
Redd WD et al. [7] 318 33.7 26.4
Pan L et al. [6] 204 34 3.9
Zhang et al. [3] 139 12.95 17.26
Wang et al. [17] 138 10.14 10.14
Our study 713 8.6 4.6
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A higher prevalence of gastrointestinal symptoms evaluated at
61.3% was reported in a multicentric cohort study conducted in
the United States by Walker D. Redd on 318 patients with symp-
toms, including anorexia in 34.8% of patients, diarrhea in 33.7%
of patients, and nausea in 26.4% of cases [6].

In another multicentric study of 204 patients, 51% of patients
had digestive involvement, including diarrhea in 34% of cases [5].
Patients with digestive symptoms had a longer period of hospital-
ization than had patients without digestive symptoms. The authors
also observed a correlation between the severity of respiratory
involvement and the intensity of digestive symptoms. These ele-
ments were confirmed by a study on 651 patients, of whom
11.4% had at least one digestive symptom. Patients with digestive
symptoms had more severe disease (p < 0.001) [12].

Anorexia during COVID-19 virus infection appears to be com-
mon and is reported to occur in 40% to 50% of cases. Although
the onset mechanism of anorexia in patients with COVID-19
remains uncertain, it appears to be associated with dysgeusia in
88% of cases and anosmia in 85.6%, which may be partially
explained by its mechanism of onset [13]. In our study, anorexia
was the main symptom on admission and was present in 32.3%
of patients.

With regard to the characteristics of diarrhea, a single-center
study conducted on gastrointestinal manifestations of COVID-19 in
Wuhanshowedthattheonsetofdiarrheawas1–8daysaftertheonset
of COVID-19 (with a median duration of 3.3 days). In 34.3% of cases,
the stools were liquid, and their analysis showed abnormal results
in 6.9% of cases, specifically the presence ofwhite blood cells in 5.2%
of cases and a positive Hemoccult test in 1.7% of patients, with the
absence of red blood cells [14]. This was consistent with the charac-
teristicsofdiarrhea,whichwerenon-bloody,usuallyassociatedwith
ea and/or vomiting (%) Anorexia (%) Abdominal pain (%)

15.77 3.94
— —
— —
34.8
78.6 1.9
12.23 5.75
39.85 2.17
32.3 1.6
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vomiting, and may have been accompanied by nausea, abdominal
cramps, and fever [5]. Generally, diarrhea was short term (i.e., not
exceeding three to four stools per day) [15,16] and had to be distin-
guished from diarrhea related to the administered drugs (hydroxy-
chloroquine associated or not with azythromycin) or concomitant
infections (especially Clostridium difficile). In our study, diarrhea
waswatery andwas present in 8.6% of cases.

SARS-CoV-2 RNA was first detected in a stool sample from the
first case of COVID-19 reported in the United States (US) [3]. In
another Chinese cohort consisting of 73 hospitalized patients
infected with SARS-CoV-2, viral RNA was detected in the stools
of 53.42% of patients, and it remained positive for 17 patients
(23.29%), even after the virus became undetectable in the airways
[17]. Meanwhile, SARS-CoV-2 was also detected in stool samples
from patients without gastrointestinal symptoms [18].

A recent study proved the possibility of a prolonged duration of
fecal viral shedding up to 5 weeks after patients’ respiratory sam-
ples turned negative for detecting SARS-CoV-2 RNA [19].

A pediatric study also confirmed that most children demon-
strated viral RNA in their stools even after nasopharyngeal swabs
came back negative [20]. These data suggest that the virus could
remain viable in the environment for days, with a potential risk
of fecal–oral transmission, but further direct evidence of fecal
transmission of COVID-19 has yet to be identified.

In light of these data, several recommendations regarding the
organization and practice of procedures in endoscopy departments
have been implemented to avoid any transmission and can be
summarized as follows:

- Before the procedure:

All patients should go through triage and risk assessment, and
all suspected patients should undergo a nasopharyngeal swab with
PCR analysis before any endoscopic procedure [21].

For these suspected or confirmed COVID-19 patients, the clini-
cal indication for endoscopy should be reassessed, and only urgent
life-threatening cases should benefit from endoscopy [21].

- During the procedure:

Use of personal protective equipment (PPE), including a filtering
facepiece respirator (N95, FFP2, or FFP3), a disposable waterproof
gown, two pairs of gloves, a cap, and a face shield or goggles
[22–24], should be done according to the risk level. All staff mem-
bers should be trained on how to dress and undress from the PPE.
The procedure should be performed in a negative pressure room
when available [25]. However, because of the lengthy time require-
ment needed and the strong possibility of aspiration of oral and
fecal material during endoscopy, we should limit this procedure
to emergency patients only. In these patients (e.g., those with
cholangitis, cholangiosepsis, or active gastrointestinal bleeding),
we should try performing procedures with the patient completely
sedated while preserving a minimum safe distance. In the case of
some procedures, including endoscopic retrograde cholangiopan-
creatography, endosonography, or therapeutic endoscopy for
patients with gastrointestinal bleeding, it may be better if patients
are intubated to reduce gastro-esophageal reflux [26].

- After the procedure:

After an endoscopy, rooms without negative pressure should be
considered contaminated for at least 1 h; otherwise, a new patient
may be admitted to the endoscopy room after 30 to 60 min [27],
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although no case of transmission of COVID-19 following endoscopy
has been reported. Once environmental surfaces are cleaned, disin-
fection with ethanol 70%–90%, chlorine-based products (sodium
hypochlorite, for example) or hydrogen peroxide, reduces coron-
avirus concentrations with a contact time of at least 1 min [28,29].

Further, all entrance doors to the endoscopy and colonoscopy
buildings should be sterilized after completing the medical care
of individual patients [26]. For the time being, no changes regard-
ing the sterilization of gastrointestinal endoscopes have been rec-
ommended in COVID-19-positive patients [27]. Finally, it is
strongly recommended to insist on universal handwashing and
use of alcohol-based disinfectants when entering and leaving the
endoscopy rooms.

In an Iranian study conducted on 200 patients, followed up for
both inflammatory bowel disease and auto-immune hepatitis with
a history of receiving immunosuppressive drugs for treating gas-
trointestinal disorders, it was found that these patients exhibited
low potential for infection, and also surprisingly COVID-19 con-
firmed cases presented with mild symptoms and showed minimal
lung involvement in chest CT scan image. Furthermore, all symp-
toms and radiologic findings disappeared sooner in immunocom-
promised patients compared to immunocompetent cases.
Therefore, these findings further validated immunosuppressive
drug benefits, especially the IL-6 receptor antagonist for emer-
gency use in critical infected COVID-19 patients [30].

A single autopsy report with details of gastrointestinal pathol-
ogy has been published on an 85-year-old man with COVID-19,
who had shown alternating segmental dilations and heil stenosis
[31]. However, more studies are needed to clarify whether this
finding is secondary to COVID-19 or a pre-existing gastrointestinal
comorbidity.

Our study has some limitations to consider. First, it was con-
ducted within a single center. Second, we did not test for RNA of
SARS-CoV-2 in fecal specimens of patients with COVID-19, to cor-
relate digestive symptom prevalence and severity with the pres-
ence of viral RNA in stool specimens. Third, our study was
characterized by a clear female predominance, which could be a
source of selection bias. Finally, given the dynamic character of
the current COVID-19 pandemic, the correlation between these
patient prognosis and digestive symptoms is yet to be confirmed
in the future with more data worldwide.

In conclusion, gastrointestinal manifestations are common dur-
ing COVID-19, and investigating them should be systematically
performed during history taking. These manifestations can be the
first symptoms that occur before respiratory symptoms and thus
result in a potential factor for diagnostic delay with an increased
risk of disease transmission. The existence of digestive symptoms
may be correlated with more severe respiratory involvement.
SARS-CoV-2 can persist longer in the digestive tract than in the res-
piratory system with the possibility of fecal–oral transmission,
thereby underscoring the extreme importance of hygiene, espe-
cially handwashing. Strict precautions must be observed when per-
forming gastrointestinal endoscopy and handling stool from
patients infected with the COVID-19 virus. The question thus
remains whether a rectal swab test before discharging patients
with gastrointestinal manifestations should integrate the algo-
rithm for COVID-19 therapeutic management.
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Appendix 1. COVID-19 mild disease severity based on the WHO
clinical management of COVID-19 updated on May 27, 2020 (1)

Symptomatic patients presenting with fever, cough, fatigue,
anorexia, and myalgias; other non-specific symptoms, such as sore
throat, nasal congestion, headache, diarrhea, nausea, and vomiting;
loss of smell (anosmia) or loss of taste (ageusia) preceding the
onset of respiratory symptoms without evidence of viral pneumo-
nia or hypoxia.
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