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COVID-19 and Gastrointestinal Involvement
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Introduction

Coronaviruses (CoV) are a large family of enveloped positive
stranded RNA viruses in the order of Nidovirales, with a crownlike appearance at electron microscope. The subfamily
Orthocoronavirinae of the family Coronaviridae is further classified
into four coronavirus genera: Alpha-, Beta-, Delta- and
Gammacoronavirus. Betacoronavirus genus is further separated in
five subgenera (Embecovirus, Hibecovirus, Merbecovirus,
Nobecovirus and Sarbecovirus).
Additional zoonotic coronaviruses have emerged and caused
outbreaks in humans: SARS-CoV (2002, Betacoronavirus,
subgenus Sarbecovirus), and MERS-CoV (2012, Betacoronavirus,
subgenus Merbecovirus). In late 2019, a novel coronavirus
related to a cluster of pneumonia cases in Wuhan, China (SARSCoV-2) was identified. The SARS-CoV-2 is closely related to
SARS-CoV and genetically clusters within Betacoronavirus
subgenus Sarbecovirus.
Coronaviruses are zoonosis, meaning they are transmitted
between animals and people. Whereas previous investigations
found that SARS-CoV was transmitted from civet cats to
humans and MERS-CoV from dromedary camels to humans, we
do not know the exact source of the virus causes COVID-19 (1).
These viruses cause illness ranging from the common cold to
more severe diseases such as Severe Acute Respiratory Syndrome
(SARS-CoV) (2) and Middle East Respiratory Syndrome (MERSCoV) (3). Coronavirus disease (COVID-19) is a new strain
discovered in 2019 and has not been previously identified in
humans (4).
The World Health Organization (WHO) has officially declared
on March 11 the outbreak of COVID-19 as pandemic, after the
disease caused by the new coronavirus spread to more than 100
countries and led to tens of thousands of cases within a few
months.
Epidemiological aspects

On December 31, 2019, China reported a cluster of cases of
pneumonia in people associated with the Huanan Seafood
Wholesale Market in Wuhan, Hubei Province (5). Although
cases were originally reported to be associated with exposure to

the seafood market in Wuhan, current epidemiologic data
indicate that person-to-person transmission of COVID-19 is
occurring. The actual epidemiological data of the plague is
reported in Figure 1.

Figure 1: Countries, territories or areas with reported confirmed
cases of COVID-19, 18 March 2020.

Clinical aspects

The symptoms may appear 2-14 days after exposure and are
commonly represented by fever, cough and shortness of breath.
However, in the first case of 2019 coronavirus infection
confirmed in the United States reported a 2-day history of
nausea and vomiting on admission, and then passed a loose
bowel movement. The authors reported positive tests of viral
nucleic acid of loose stool and respiratory specimens (6). This
first reported that COVID-19 might include also gastrointestinal
involvement.
Symptoms of GI involvement

Previous study has reported the viral detection in biopsy
specimens and stool of patients with SARS and this may explain
at least in part for the gastrointestinal symptoms (7). Also in
COVID-19, gastrointestinal symptoms may be present in about
20% of the cases and are mainly represented by diarrhea, nausea,
vomiting and abdominal pain (Figure 2) (8). Of particular
interest is that only abdominal pain is statistically more frequent
in clinically severe patients and admitted to intensive care unit
(ICU) as compared to those that no require ICU (Figure 2) (8).
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Of course, we need to take attention with fever in subjects who
are suspected COVID-19.

involvement may be present and sometime may represents the
onset of disease or occurs in the course of the illness. The
inflammatory profile of intestine in COVID-19 affected patients
need to be clarified also in view of new drugs proposed for
treating these patients.
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Figure 2: Gastrointestinal manifestation of COVID-19 (adapted
from ref. 8). P value represent the comparison of the various
symptoms between patients in intensive care unit and those in nonintensive care unit.

While the 2019-nCoV is mainly distributed in lung, the
infection also involves in the damages of heart, vessels, liver,
kidney and other organs (9). 2019-nCov enters into host cells via
cell receptor angiotensin converting enzyme II (ACE2) (10).
ACE2 is highly expressed in the lung AT2 cells and also in
esophagus upper and stratified epithelial cells and enterocytes
from ileum and colon. The increased gastrointestinal wall
permeability to foreign pathogens once virus infected, enteric
symptoms will occur and this may suggest that GI system might
be vulnerable to COVID-19 infection (11). Of course, we need
to know the intestinal inflammatory pattern after coronavirus
infection as happens after lung involvement (12). In fact, also in
light of the possibility that drugs such tocilizumab and sarilumab,
approved to treat rheumatoid arthritis, have been proposed for
clinical trial in hospitalized patients with severe COVID-19
pneumonia because they are able to inhibit the receptor of
proinflammatory cytokine such as interleukin 6 (13).

Stockman LJ, Bellamy R, Garner P. SARS: systematic review of
treatment effects. PLoS Med. 2006;3(9):e343.
Widagdo W, Sooksawasdi Na Ayudhya S, Hundie GB, Haagmans BL.
Host Determinants of MERS-CoV Transmission and Pathogenesis.
Viruses. 2019;11(3):280.
Rothan HA, Byrareddy SN. The epidemiology and pathogenesis of
coronavirus disease (COVID-19) outbreak. J Autoimmun.
2020;102433.

5.

WORLD WIDE WEB ACCESS
WWW.STATE.SC.US - SC.GOV

6.

Holshue ML, DeBolt C, Lindquist S, Kathy HL, John W, Keith E et al.
First Case of 2019 Novel Coronavirus in the United States. N Engl J
Med. 2020;382(10): 929-936.
Leung WK, To KF, Chan PK, Henry LY Chan, Nelson L, Kwok YY et
al. Enteric involvement of severe acute respiratory syndrome-associated
coronavirus infection. Gastroenterology. 2003;125(4):1011-1017.
Wang D, Hu B, Hu C, Jing Z, Wang B, Hui X et al. Clinical
Characteristics of 138 Hospitalized Patients With 2019 Novel
Coronavirus-Infected Pneumonia in Wuhan, China. JAMA.
2020;e201585.

7.
Pathogenesis of GI involvement

Coronavirus Disease 2019 (COVID-19)

8.

STATISTICS

FOR

Yao XH, Li TY, He ZC. Zhonghua Bing Li Xue Za Zhi.
2020;49:E009.
10. Zhou P YX, Wang XiG , Hu B, Zhang L, Zhang W, Si HR, et al.
Discovery of a novel coronavirus author/funder. It is made
available under a CC-BY-NC-ND 4.0 International license.
bioRxiv preprint.

9.

11. Zhang H, Kang ZJ, Gong HY, et al. The digestive system is a potential
route of 2019-nCov infection: a bioinformatics analysis based on
single-cell transcriptomes. bioRxiv.
12. Conti P, Ronconi G, Caraffa A, et al. Induction of pro-inflammatory
cytokines (IL-1 and IL-6) and lung inflammation by COVID-19: antiinflammatory strategies. J Biol Regul Homeost Agents. 2020;34:1.

13. https://www.pmlive.com/pharma_news/

sanofi,_regeneron_launch_trials_of_arthritis_drug_kevzara_for_c
ovid-19_1329326. Last access March 19, 2020

Conclusions

Even if lung involvement is the main complication of
COVID-19 infection, it is possible that gastrointestinal
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