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Editorial on the Research Topic

COVID-19 and the Digestive System

The COVID-19 pandemic, caused by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), remains persistent worldwide. Gastrointestinal (GI) symptoms, such as nausea, vomiting,
diarrhea, and abdominal pain, have been frequently reported in COVID-19 patients. Angiotensin-
converting enzyme 2 (ACE2), the functional receptor of SARS-CoV-2, has also been detected in
the digestive system, indicating that this system is an infection route of COVID-19 besides the
respiratory system (1, 2). In this Research Topic, specialists probe the involvement of the digestive
system in COVID-19 from mechanisms to clinical practice.

Perisetti, Goyal, Gajendran, et al. present the rates of various GI manifestations in COVID-
19 patients. The study by Chen R et al., with 1,133 hospitalized COVID-19 patients, further
shows that severe cases are more frequently accompanied by GI symptoms. Compared to those
without GI symptoms, COVID-19 patients with GI symptoms were not only more likely to develop
adult respiratory distress syndrome (ARDS) and required non-invasive mechanical ventilation
(Chen R et al.), but also had significantly prolonged hospital stays and higher hospitalization costs
(Zhang et al.). However, the correlation between GI symptoms and the progression of COVID-
19 is still controversial (3), probably because of the difference in research methods, sample sizes,
and epidemic prevention policies between regions among studies. Moreover, medications, such as
glucocorticoids, may have varied effects on the GI tract in patients with COVID-19 (4).

The high expression of ACE2 on the GI tract may explain the existence of GI symptoms in
COVID-19 patients (5, 6). ACE2 is specifically expressed in enterocytes which are mainly from
the gastric mucosa of COVID-19 patients previously infected with Helicobacter pylori (H. pylori),
suggesting that H. pylori infection may result in increased risks of COVID-19 infection (Zhang
et al.). It is noteworthy that gut barrier integrity was found to be positively modulated by ACE2
through downregulation of stress-responsive pathways, so decreased expression of ACE2 in older
patients with COVID-19 can attenuate their gut barrier defense, which provides a new insight into
the mechanism of SARS-CoV-2 invasion (Moon et al.). Given the potential multiple roles of ACE2
in the GI tract, researchers are not sure whether the declined ACE2 in the GI tract with age is related
to SARS-CoV-2 infection. More clinical and basic studies are needed to explore the multiple roles
of ACE2 in the GI tract.
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Besides GI damages, liver injury has also been noted in
COVID-19. The study by Lv et al. suggested that COVID-
19 cases complicated with liver injury were more prone to
becoming severe or critical, with a higher risk of death than
those with normal liver function tests (LFTs). Jiang et al.
also highlighted that SARS-CoV-2 infection may aggravate the
hypercoagulability of pre-existing cirrhosis, which worsens the
prognosis of COVID-19. In addition to D-dimer and total
bilirubin (TBIL) (7), metabolic dysfunction-associated fatty liver
disease (MAFLD) is also found as a risk factor of severe or critical
COVID-19 (Hegyi et al.). Seow et al. also confirmed pre-existing
liver diseases as a risk factor by analyzing the expression levels of
ACE2 in five types of liver tissues via single-cell RNA-seq.

Inflammatory bowel disease (IBD), including ulcerative
colitis (UC) and Crohn’s disease (CD), is a chronic and
relapse disorder in which immunosuppressive medications are
frequently prescribed to induce and maintain remission. The
COVID-19 pandemic has raised concerns about themanagement
and therapy of IBD. On the one hand, as a series of biologic
drugs widely used in IBD, anti-tumor necrosis factor α (anti-
TNFα) agents are considered to increase the risk of virus
infection including SARS-CoV-2 in IBD patients. However, Li et
al. suggested that anti-TNFα treatment could potentially benefit
IBD patients via downregulating the expression of colonic ACE2.
On the other hand, COVID-19 has disrupted the management
of IBD patients, posing a great challenge for gastroenterologists.
A study by Qiu et al. demonstrated that the healthcare of IBD
patients in epicentral areas is obviously impacted by COVID-19,
including delayed lab tests/endoscopy procedures, delayed drug
withdrawal, delayed biologics infusions, and postponed elective
surgery. One way to counteract such a challenge is telemedicine

(Qiu et al.), which in combination with virtual care, should be a
promising future medical care paradigm in emergencies.

As a common examination in the GI department, GI
endoscopy is a high-risk operation due to the potentially fecal-
oral transmission of COVID-19, especially with its much higher
transmissibility than influenza (8). Therefore, some precautions
must be taken to contain virus transmission in this operation
(Tian et al.). In addition, the psychological impacts of COVID-
19 on GI endoscopists should not be overlooked (9), though
they have adequate knowledge and awareness of occupational
protection (Perisetti, Goyal, Sharma). Enough attention should
be paid to the fear and anxiety of patients and medical
staff for their psychological wellbeing during the COVID-19
pandemic (10).

We expect all the inspiring papers in this Research
Topic “COVID-19 and the Digestive System” will
contribute to improved prevention, diagnosis, and treatment
for COVID-19.

AUTHOR CONTRIBUTIONS

CM and HZ wrote the manuscript. WD and BS edited the
manuscript. HZ did the final checks of the manuscript and
submitted it. All authors contributed to the article and approved
the submitted version.

FUNDING

HZ is supported by Grants from the 1.3.5 Project for Disciplines
of Excellence, West China Hospital, Sichuan University (Grant
No. ZYJC18037).

REFERENCES

1. Ma C, Cong Y, Zhang H. COVID-19 and the digestive system. Am J

Gastroenterol. (2020) 115:1003–6. doi: 10.14309/ajg.0000000000000691

2. Li J, Shao J, Wang C, Li W. The epidemiology and therapeutic options for the

COVID-19. Precision ClinMed. (2021) 3:71–84. doi: 10.1093/pcmedi/pbaa017

3. Guo M, Tao W, Flavell RA, Zhu S. Potential intestinal infection and faecal-

oral transmission of SARS-CoV-2. Nat Rev Gastroenterol Hepatol. (2021)

18:269–83. doi: 10.1038/s41575-021-00416-6

4. Zhang H, Ouyang Q, Wen ZH, Fiocchi C, Liu WP, Chen DY Li FY.

Significance of glucocorticoid receptor expression in colonic mucosal cells

of patients with ulcerative colitis. World J Gastroenterol. (2005) 11:1775–

8. doi: 10.3748/wjg.v11.i12.1775

5. Ziegler CG, Allon SJ, Nyquist SK, Mbano IM, Miao VN, Tzouanas CN, et

al. SARS-CoV-2 Receptor ACE2 Is an interferon-stimulated gene in human

airway epithelial cells and is detected in specific cell subsets across tissues.Cell.

(2020) 181:1016–35. doi: 10.1016/j.cell.2020.04.035

6. Chen S, Zhou J, Ou X, Cheng W, Qin Y, Guo Y, et al. Alimentary

system is directly attacked by SARS-COV-2 and further prevents

immune dysregulation caused by COVID-19. Int J Clin Pract. (2021)

75:e13893. doi: 10.1111/ijcp.13893

7. Zhan N, Guo Y, Tian S, Huang B, Tian X, Zou J, et al.

Clinical characteristics of COVID-19 complicated with pleural

effusion. BMC Infect Dis. (2021) 21:176. doi: 10.1186/s12879-02

1-05856-8

8. Ma C, Zhang H. COVID-19, a far cry from the influenza. Precision Clin Med.

(2020) 3:100–3. doi: 10.1093/pcmedi/pbaa015

9. Shen JJ. Psychosocio-economic impacts of COVID-19 on

gastroenterology and endoscopy practice. Gastroenterol Rep. (2021)

9:205–11. doi: 10.1093/gastro/goab012

10. Zhang J, Wu W, Zhao X, Zhang W. Recommended psychological crisis

intervention response to the 2019 novel coronavirus pneumonia outbreak

in China: a model of West China Hospital. Precision Clin Med. (2020)

3:3–8. doi: 10.1093/pcmedi/pbaa006

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Ma, Dong, Shen and Zhang. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Medicine | www.frontiersin.org 2 March 2022 | Volume 9 | Article 875063

https://doi.org/10.3389/fmed.2021.639855
https://doi.org/10.3389/fmed.2020.587350
https://doi.org/10.3389/fmed.2021.626425
https://doi.org/10.3389/fmed.2021.603374
https://doi.org/10.3389/fmed.2020.613475
https://doi.org/10.3389/fmed.2020.576891
https://doi.org/10.3389/fmed.2020.576891
https://doi.org/10.3389/fpubh.2021.632608
https://doi.org/10.3389/fmed.2020.587602
https://doi.org/10.14309/ajg.0000000000000691
https://doi.org/10.1093/pcmedi/pbaa017
https://doi.org/10.1038/s41575-021-00416-6
https://doi.org/10.3748/wjg.v11.i12.1775
https://doi.org/10.1016/j.cell.2020.04.035
https://doi.org/10.1111/ijcp.13893
https://doi.org/10.1186/s12879-021-05856-8
https://doi.org/10.1093/pcmedi/pbaa015
https://doi.org/10.1093/gastro/goab012
https://doi.org/10.1093/pcmedi/pbaa006
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

	Editorial: COVID-19 and the Digestive System
	Author Contributions
	Funding
	References


