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COVID-19 is a highly contagious disease that was
first reported in Wuhan, Hubei Province, China in
December 2019.1 Ever since the COVID-19 pandemic
has hit the world the landscape of its clinical
manifestations has been changing and its
gastrointestinal (GI) features are now being
recognised more frequently.2,3

Similar to the respiratory tract, SARS-CoV-2 binds
to GI tract cells via the ACE-2 and TMPRSS2 cell
receptors in the intestine causing release of
cytokines. Fecal shedding of the virus has been
demonstrated, which may continue even after
nasopharyngeal swabs become negative. Recently,
GI symptoms have come to the fore with the
recognition of multisystem inflammatory syndrome
(MIS-C), a manifestation of COVID-19 with systemic
hyperinflammation and multi-organ failure. In the
largest series of MIS-C, 84.1% had GI symptoms
[abdominal pain (75%), vomiting (56%), diarrhea
(40%)].4

The exact mechanism of GI involvement in COVID-
19 is unknown. The probable mechanism may be
due to the interaction between ACE2 and the
COVID-19 virus, as these receptors are abundantly
present in small and large intestines.5 Other
possible mechanisms include inflammatory
responses such as cytokine storms, drug side effects
and finally, the dysregulation of intestinal flora
through immune mechanisms.6 COVID-19 leads to
various degrees of liver injury, presenting with
abnormal levels of alanine aminotransferase (ALT),
aspartate amino-transferase (AST) and albumin
accompanied by slightly elevated bilirubin levels as
well as elevated gamma-glutamyltransferase and
alkaline phosphatase levels (ALP).  Liver injury may
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be due to the cytopathic effects of the virus. Virus
binding to ACE2 receptors in hepatocytes especially,
cholangiocytes, and there occurs an immune-
mediated inflammation. Another possible factor may
be the high positive end-expiratory pressure level that
can cause hepatic congestion by increasing right atrial
pressure. Indeed, drug-induced liver injury caused by
COVID-19 treatment should be carefully considered.7

Among the COVID-19 patients, a wide range of GI
symptoms have been reported. A recent research work
in China confirmed that more than 80% of the patients
experienced digestive symptoms to some extent,
including diarrhea, diminished appetite, nausea,
vomiting, abdominal pain and gastrointestinal
bleeding during their hospitalization.8,9 Lu et al10

reported that diarrhea and vomiting were observed
in 8.8% and 6.4% in a cohort study of children with
COVID-19 infection.

A systemic review and meta-analysis showed that
gastrointestinal symptoms are common in children
with COVID-19 with nearly a quarter of patients
exhibiting at least one gastrointestinal symptom. The
most common gastrointestinal symptom was
diarrhoea, followed by vomiting and then abdominal
pain.11

Another intriguing GI manifestation is a “surgical”
abdomen clinically mimicking appendicitis. Imaging
showed features of terminal ileitis, ileo-colitis and/or
mesenteric lymphadenitis, all patients improving with
conservative management.12 In a cohort study in
Hong Kong, 15 COVID-19 patients out of 59 presented
gastrointestinal (GI) symptoms. The presence of the
RNA molecules of the virus in the patient’s stool was
tested, and 48% had positive results. In some patients,
the stool result remained positive even after the
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respiratory samples became negative. This study
recommended that health care workers should take
extra precautions during sampling from GI secretion
and conducting endoscopic procedures in COVID-19
patients.13

A systematic review showed that the gastrointestinal
tract was the system more frequently associated to
the multisystem inflammatory syndrome in children
(MIS-C), a severe spectrum of disease in children.14

Laboratory-confirmed COVID-19 pediatric patients
with gastrointestinal manifestations, particularly
vomiting, had a severe systemic involvement and
high mortality rate. Moreover, cardiac abnormalities
were a relevant finding in this setting. Pediatric
COVID-19 patients, mainly in those with underlying
conditions and gastrointestinal manifestations, may
have a severe and systemic involvement, with high
mortality rate.

Gastrointestinal involvement had high levels of
serum biomarkers, indicating acute inflammation,
predominantly with increase of fibrinogen and D-
dimer parameters. The elevated levels of these
parameters have been also correlated with cytokine
storm, multi-organ dysfunction and unfavorable
outcome in severe patients with COVID-19.15  de
Paula et al16 evaluated 83 patients with laboratory-
confirmed COVID-19, both by real-time RT-PCR
exam and serological test and aimed to compare
demographic and anthropometric data, underlying
conditions, clinical characteristics, exams,
treatments, and outcomes in laboratory-confirmed
pediatric COVID-19 patients with and without
gastrointestinal signs and symptoms. Therefore,
they suggested that laboratory-confirmed COVID-19
pediatric patients with digestive signs/symptoms
require attention for hyperinflammation condition
and cardiac abnormalities. Multicenter study
conducted in 15 hospitals including 101 COVID-19
pediatric inpatients  showed that GI symptoms were
present in 57% and were the first manifestation in
14%. Adjusted by confounding factors, those with GI
symptoms had higher risk of pediatric intensive care
unit admission. GI symptoms are predictive of
severity in COVID-19 children admitted to
hospitals.17

So gastrointestinal symptoms are frequent in
COVID-19 pediatric patients admitted to hospital. The

spectrum of GI manifestations of pediatric COVID-
19 may range from mild non-specific symptoms to
severe symptoms mimicking a “surgical” abdomen,
which may occur even in the absence of respiratory
symptoms. These symptoms are also predictive of
severity, regardless to other confounding factors and
associated with severe systemic involvement and
high mortality rate. GI symptoms had higher risk of
pediatric intensive care unit admission. It is
important for pediatricians to be aware of these
clinical presentations and maintain a high index of
suspicion for COVID-19, especially in those who have
been exposed to a COVID-19 patient.

References

1. Bedford J, Enria D, Giesecke J, Heymann
DL, Ihekweazu C, Kobinger G, et al. COVID-19:
towards controlling of a pandemic. Lancet 2020;
395:1015-18.  

2. Chang TH, Wu JL, Chang LY. Clinical characteristics
and diagnostic challenges of pediatric COVID-19: A
systematic review and metaanalysis. J Formos Med

Assoc 2020;119:982-89.

3. Tian Y, Rong L, Nian W, He Y. Review article:
gastrointestinal features in COVID-19 and the
possibility of faecal transmission. Aliment Pharmacol

Ther 2020;51:843-51.

4. Miller J, Cantor A, Zachariah P, Ahn D, Martinez M,
Margolis K. Gastrointestinal symptoms as a major
presentation component of a novel multisystem
inflammatory syndrome in children (MIS-C) that is
related to COVID-19: A single center experience of
44 cases. Gastroenterology 2020;159:1571-74.

5. Musa S. Hepatic and gastrointestinal involvement
in coronavirus disease 2019 (COVID-19): What do
we know till now? Arab J Gastroenterol 2020;21:3-8.

6. Xiao F, Tang M, Zheng X, Liu Y, Li X, Shan H. Evidence
for Gastrointestinal Infection of SARS-CoV-2.
Gastroenterology 2020;158:1831-33.

7. Matthai J, Shanmugam N, Sobhan P. Coronavirus
Disease (COVID-19) and the Gastrointestinal
System in Children. Indian Pediatr 2020;57:533-35.

8. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al.
Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. Lancet 2020;395:497-
506.

9. Wang D, Ju XL, Xie F, Lu Y, Li FY, Huang HH, et al.
Clinical analysis of 31 cases of 2019 novel coronavirus



3

infection in children from six provinces (autonomous
region) of northern China. Zhonghua Er Ke Za Zhi

2020;58:269-74.

10.  Lu X, Zhang L, Du H, Zhang J, Li YY, Qu J, et al.
SARS-CoV-2 Infection in Children. N Engl J Med

2020;382:1663-65.

11. Akobeng AK, Clarke CG, Abdelgadir I, Barimah ET,
Gordon M. Gastrointestinal manifestations of
COVID-19 in children: a systematic review and meta-
analysis. Frontline Gastroenterology 2021;12:332-37.

12. Tullie L, Ford K, Bisharat M, Watson T, Thakkar
H, Mullassery D, et al. Gastrointestinal features in
children with COVID-19: an observation of varied
presentation in eight children. Lancet Child Adolesc

Health 2020;4:e19-20.

13. Cheung KS, Hung IFN, Chan PPY, Lung KC, Tso
E, Liu R, et al. Gastrointestinal Manifestations of
SARS-CoV-2 Infection and Virus Load in Fecal
Samples From a Hong Kong Cohort: Systematic
Review and Meta-analysis. Gastroenterology

2020;159:81-95.

14. Abrams JY, Godfred-Cato SE, Oster ME.
Multisystem inflammatory syndrome in children
(MIS-C) associated with SARS-CoV-2: a systematic
review. J Pediatr 2020;226:45-54.

15. Akbari H, Tabrizi R, Lankarani KB. The role of
cytokine profile and lymphocyte subsets in the
severity of coronavirus disease 2019 (COVID-19): a
systematic review and meta-analysis. Life Sci 2020.
doi: 10.1016/j.lfs.2020.118167.

16. de Paula CSY, Palandri GG, Fonseca TS,
Vendramini TCA, Farhat SCL, Pereira MFB.
Gastrointestinal manifestations are associated with
severe pediatric COVID-19: A study in tertiary
hospital. J Infect 2021;83:e22-e25.

17. Jimenez G, Rodríguez-Belvís V, Gonzalez F, Ortega
D, Segarra O, Benitez M, et al. COVID-19 Gastro-
intestinal Manifestations Are Independent
Predictors of PICU Admission in Hospitalized
Pediatric Patients. The Pediatric Infectious Disease

Journal 2020;39:e459-e462.

DS (Child) H J 2021; 37 (1)

3



DS (Child) H J 2021; 37 (1)

4


