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Abstract

Context: Within only 30 days after the first announcement of infection with “SARS-CoV-2” in Wuhan, it spread to more than 20
countries and become a pandemic by WHO as a “high alarming level of infection” with 136,343 involved cases all over the world.
Methods: To uncover more about the probable gastrointestinal transmission and its clinical manifestations, we reviewed all re-
search publications with keywords including: “COVID-19”, “SARS-CoV-2”, “Coronavirus”, “outbreak”, “ARAS-CoV” in Medline, Scopus,
Google Scholar as well as all news in social media about “novel COVID-19 pandemic”. Out of 40 recent publications, 10 articles were
studied by 2 authors.
Results: Although the SARS-CoV-2 tends to infect respiratory epithelial cells through the respiratory tracts, recent investigations de-
tected the virus in the stool specimen, raising the question of the fecal-oral transmission route. Different studies showed that almost
all gastrointestinal signs and symptoms were seen in elderly patients (more than 65 years old). including anorexia (40%), nonspe-
cific abdominal pains (8%), diarrhea (10%) and nausea and Vomiting in about 8% of patients. Anorexia and generalized abdominal
pain suffer many treated cases even 10 - 20 days after negative blood tests (like CRP, lymphopenia) and negative PCR of respiratory
samples. The main reason for this prolonged anorexia and abdominal pain may be due to the long persistence of COVID-19 in the
gastrointestinal tracts after primary treatment.
Conclusions: Comparing to SARS, patients with COVID-19 showed less diarrhea, nausea, vomiting and/or abdominal discomfort
before respiratory symptoms. Feces as a potential contagious source of Viral RNA can last even after viral clearance in the respiratory
tract. We strongly recommend all cured patients of COVID-19 to disinfect and clean their toilets until 17 - 20 days after negative blood
tests and solving their respiratory disorders. Gastrointestinal manifestations have seen in all men while no women referred with GI
signs.
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1. Context

Since early December 2019 which the most horrible
virus agent titled “SARS-CoV-2” started to infect people
from Wuhan, China, it only took less than 30 days to be
spread to more than 20 countries all over the world. So that
till 13 March 2020, the time of announcing COVID-19 as a
pandemic by WHO and “high alarming level of infection”
(1), 136,343 patients with COVID-19 were detected including
4,995 death and 70,437 recovered cases in more than 130
countries (2).

2. Objectives

Besides all images in the news, one strange capture be-
came more astonishing: “The enthusiasm of buying toilet
paper”. The panic of buying lots of toilet paper was one of
the first horrible and shocking videos spread all over the
world within hours through social media even earlier than
detecting the virus in the stool species. Is there any strong
relationship between a respiratory virus (like SARS-CoV-2)
and our gastrointestinal tracts?
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3. Method

We have reviewed all research publications with key-
words including: “COVID-19”, “SARS-CoV-2”, “Coronavirus”,
“outbreak”, “ARAS-CoV” in Medline, Scopus, Google Scholar
as well as all news in social media about “novel COVID-19
pandemic”. Out of 40 recent publications, 10 articles were
studied over gastrointestinal manifestations which were
included in our study by 2 authors. Why did coronavirus
panic buy all of the toilet rolls?

4. Results

For the first time (2017), Zhou et al. found that intesti-
nal pathways attend like an alternative infection route for
eastern respiratory syndrome coronavirus (3). With the
progression of the enteric infection, inflammation, virus-
positive cells, and live viruses emerged in the lung tissues,
indicating the development of sequential respiratory in-
fection (3).

Principally, SARS-CoV-2 tends to infect respiratory ep-
ithelial cells through the respiratory tracts which lead to
severe respiratory diseases. Some recent investigations de-
tected the virus in the stool specimen, raising the ques-
tion of the fecal-oral transmission route (4). For instance,
in a study from China by Xinhua et al., they reported pa-
tients suffered only from diarrhea instead of classic viral
symptoms like fever (5). Diarrhea symptoms may make
the fecal-oral transmission of the virus more likely, espe-
cially if there is inadequate hand-washing or sanitary fa-
cilities. Furthermore, several previous studies about SARS
revealed that the gastrointestinal tract (intestine) tropism
of SARS coronavirus (SARS-CoV) was confirmed by the vi-
ral detection in biopsy specimens and stool even in dis-
charged patients, which may partially provide explana-
tions for the gastrointestinal symptoms, potential recur-
rence, and transmission of SARS from persistently shed-
ding human as well (6). A recent non-reviewed study by
Danchin et al. (7) also explained that both gut tropism and
respiratory routes must be implemented to the benefit of
epidemic control.

These recent studies could explain the coronavirus
panic buy of all toilet rolls. On one hand, there are some
psychological reasons for buying many toilet papers which
may be related to the urgent and unnecessary need for
washing hands or a sort of reflective reaction to watching
images of panic buyers in other countries. On the other
hand, it could be a consequence of gastrointestinal signs
of COVID-19 like diarrhea or vomiting.

Finally, a non-reviewed study by Yaqian et al. (8) un-
covered this fact: “people mixed up COVID-19 with its big
brother SARS”. While diarrhea was found in 30% of patients
with SARS, researchers found diarrhea in only 5% of pa-
tients with COVID-19. Similarly, fewer people with COVID-
19 had nausea and vomiting in comparison with SARS (6%
in COVID-19 vs. 27% in SARS). But how those people in the
supermarkets reached this conclusion even before the first
scientific reports? It seems that buying more toilet paper
raised from a historical memory of SARS.

4.1. Gastrointestinal Signs and Symptoms of COVID-19

Despite all studies revealing the respiratory symptoms
of COVID-19 such as fever, dry cough, dyspnea and clear ev-
idence of droplet and contact transmission of SARS-CoV-
2, others proposed a potential way of fecal-oral transmis-
sion (5, 7, 9). First, the investigation by Zhou et al. (2017)
(3) showed that MERS-CoV was significantly resistant to
fed-state gastrointestinal fluids but less tolerant of highly
acidic fasted-state gastric fluid. Then, the presence of virus
(viral nucleic acids) in the fecal samples, as well as anal
swabs of patients with COVID-19, was the first report by
Zhang et al. (10) from the People’s Hospital of Wuhan Uni-
versity. Till now, many studies confirmed the fact of oral-
fecal transmission. One of the key elements of a study by
Gu et al. (11) was the permanent persistence of the virus in
stool examination even 17 days after negative respiratory
samples (17 out 73 pt) (9).

Based on these important findings, the disinfection of
patients’ vomitus, feces, and other bodily fluids is very im-
portant for both healthcare providers and family members
of infected patients. One of the highly recommended hy-
gienic advises for self-isolated patients could be the disin-
fection of toilets after each usage by COVID-19 patients.

Another important point was related to the order of
respiratory vs. GI symptoms. Before the respiratory symp-
toms, many patients infected with COVID-19 came with di-
arrhea, nausea, vomiting and abdominal pain (11). Based
on Xiao et al. (9) of the 73 hospitalized patients with SARS-
CoV-2, 39 patients (25 males and 14 females) tested positive
for SARS-CoV-2 RNA in their stool (age ranged: 10 months to
78 years) even after 12 days of the first negative stool exam.

Through Medline search, we have found 6 different
studies published between Dec 2019 and March 2020 about
gastrointestinal manifestations of patients with COVID-19.
Table 1 shows the percentage of different signs and symp-
toms in these studies.

Additionally, we have collected primary data of 100 sus-
pected COVID-19 patients referred to a Corona clinic in Sari,
Mazandaran in one week. The last row of Table 1 shows
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Table 1. Gastrointestinal Signs and Symptoms of Patients from Different Studies in Pandemic COVID-19, 2020

No. of Patients Diarrhea Nausea Vomiting Abdominal Pain Haemoptysis Anorexia

Gao et al. (12) 2% - 10.1% 3% 6%

Wang et al. (13) 138 10% 10% 5% 3%

Chen et al. (14) 99 2% 1% 1%

Xiao et al. (9) 73 12% 25%

Huang et al. (15) 41 3% 5%

Yaqian et al. (8) 5% 6% 6%

Our unpublished study 100 10.2% 7.6% 7% 8% 41%

our unpublished data which are in line with other simi-
lar studies from China. Almost all gastrointestinal signs
and symptoms were seen in elderly patients (more than 65
years old). These young people with gastrointestinal symp-
toms were related to the complications of their medica-
tions like antiviral treatment regimens. Our clinical find-
ings from Mazandaran (north of Iran) revealed that clini-
cal signs and symptoms in suspected cases with COVID-19
are anorexia (40%), nonspecific abdominal pains (8%), di-
arrhea (10%) and nausea and vomiting in about 8% of pa-
tients. Male preference was observed in our local study so
that most of our patients with gastrointestinal manifesta-
tions were recorded in men.

Anorexia and generalized abdominal pain suffer many
treated cases even 10 - 20 days after negative blood tests
(like CRP, lymphopenia) and negative PCR of respiratory
samples. The main reason for this prolonged anorexia
and abdominal pain may be due to the long persistence of
COVID-19 in the gastrointestinal tracts after primary treat-
ment.

4.2. Impaired Liver Functions Tests in COVID-19

Laboratory findings in patients with COVID-19 demon-
strated impaired liver function tests in a majority of cases.
However, these nonspecific tests may rise in all inflamma-
tion like other viral infections. Few studies revealed sev-
eral receptors to which different coronaviruses bind, such
as angiotensin-converting enzyme 2 (ACE2) for SARS-CoV.
Chai et al. (16) showed that specific ACE2 expression in
cholangiocytes may cause liver damage after 2019-nCoV
infection. The liver abnormalities of 2019-nCoV patients
may not be due to hepatocyte damage, but cholangiocyte
dysfunction. Therefore special care of liver dysfunction
should be considered in treating 2019-nCoV patients dur-
ing the hospitalization and shortly after cure (16).

4.3. Probiotics Dairy Products Are Sold Out Completely

Nowadays, another crisis was happened in supermar-
kets just by disappearing all dairy products labeled “probi-
otic” such as probiotic milk and yogurts. People rushed to
buy probiotic products because they already knew about
the effects of gut microbial agents on their appetites. To
understand the mechanisms by which unbalanced dietary
nutrients affect intestinal homeostasis, Hashimoto et al.
(17) described ACE2 as a key regulator of dietary amino acid
homeostasis, innate immunity, gut microbial ecology, and
transmissible susceptibility to colitis. These results pro-
vide a molecular explanation for how amino acid malnu-
trition can cause intestinal inflammation and diarrhea. Re-
specting the similar pathogenesis of SARS and COVID-19,
we proposed a relationship with gut microbiota.

5. Conclusions

Comparing to SARS, COVID-19 patients showed less di-
arrhea, nausea, vomiting and/or abdominal discomfort be-
fore respiratory symptoms. Feces as a potential contagious
source of Viral RNA can last even after viral clearance in
the respiratory tract. We strongly recommend all cured pa-
tients of COVID-19 to disinfect and clean their toilets until
17 - 20 days after negative blood tests and solving their res-
piratory disorders. Gastrointestinal manifestations have
seen in all men while no women referred with GI signs.
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