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We had reviewed on various aspects of COVID-19-disease from 
structure, presentation management, pregnancy and lactation, 
management of severe COVID-19-disease and effects on reproduc-
tive system [1-5]. Here we have emphasized on the GIT involve-
ment aspect, besides liver and implications on endoscopy practice 
worldwide in, COVID-19 era. Digestive symptoms including an-
orexia, nausea, vomiting, diarrhea (N, V, D) - frequently reported 
in patients with COVID-19-disease [CD]. SARS-CoV-2 RNA was first 
detected in stool of the 1st reported CD-19 case in the USA, who 
also presented with the digestive symptoms of (N, V, D). In the big-
gest cohort-1099 patients with laboratory-confirmed CD-19 from 
552 hospitals in China in January 2020, N, V, D were reported in 
55 (5%) and 42 (3.8%) patients, respectively. Of the 204 patients 
with CD-19 and full investigations, 99 (48.5%) presented with 
digestive symptoms as main complaint. Patients with digestive 
symptoms had separate manifestations, like anorexia (83.8%), V, 
D and abdominal pain (0.4%). Digestive symptoms - might be pre-
senting prior to respiratory symptoms, or only symptoms of CD-
19. The mode for GIT infection of SARS-CoV is ACE2 cell receptor. 
SARS-CoV-2, having genome sequence of SARS-CoV (82%), might 
use the same ACE2, strain -SARS-CoV (2003). Xiao., et al. showed 
on endoscopic biopsy samples that ACE2 was rarely expressed in 
esophageal epithelium, but abundantly distributed in cilia of glan-
dular epithelia, while staining of viral nucleocapsid protein was 
visualized in the cytoplasm of gastric, duodenal and rectum glan-
dular epithelial cell, but not in esophageal epithelium. As found in 
another study in the small intestine, the crosstalk among SARS-
CoV-2-ACE2 might disrupt the function of ACE2 and cause diar-
rhea. Chances of fecal-oral transmission of SARS-CoV-2 stressed 

on proper hand hygiene, stools handling and hospital sewage care-
fully in patients. SARS-CoV-2 in the GIT, signifies CD-19 infection in 
patients with preexisting digestive diseases and fecal microbiota 
transplant donors. To prevent SARS-CoV-2 transmission by fecal 
microbiota transplantation, more testing needed over current ones. 
GIT endoscopy departments face marked transmissions risk of vi-
rus during endoscopy. Earliest reports of CD-19, 40/138 showed 
high risk of infection for healthcare workers of infection. Possible 
routes of viral transmission on endoscopy examination - person-
to-person, respiratory droplets, aerosols formed on endoscopy 
and contact with contaminated surroundings, body fluids and fecal 
material. Recommendation used-World Endoscopy Organization, 
ASGE, ESGE on endoscopy during the pandemic. Liver damage was 
common in the patients infected by the other 2 highly pathogenic 
coronavirus-SARS-CoV, MERS CoV associated with the severity of 
diseases. In patients with CD-19, several studies have documented 
the incidence of liver injury, indicating that 2 - 11% of patients with 
CD-19 had liver comorbidities and 16 - 53% cases reported abnor-
mal levels of SGOT/PT. Guan., et al. and Huang showed that elevat-
ed AST levels were observed more in patients with severe disease. 
Liver injury might be due to viral infection in liver cells or due to 
other causes such as drug induced liver injury and systemic inflam-
mation induced by CKS or pneumonia-related hypoxia. SARS virus 
has been shown to be present in the liver tissue, although the viral 
titer was relatively low because viral inclusions were not observed. 
The impact of COVID-19 in patients with preexisting chronic liver 
diseases, needs evaluation. From Chinese study showed that chron-
ic hepatitis B infection patients didn’t have higher disease severity 
vs population as did world cases. Major changes to the standard 
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management of GIT diseases, priorities like minimizing viral trans-
mission, preserving PPE and freeing hospital beds have driven un-
conventional approaches to managing GI patients. Conversion of 
endoscopy units to CD units and redeployment of GI fellows and 
faculty has profoundly changed most GI services. Meanwhile, con-
sult and procedural volumes have reduced drastically [7]. Sethi., 
et al. [8] showed how dealing specific consults and conditions has 
changed, the main focus is on noninvasive measures and maximiz-
ing medical therapies. Endoscopic procedures have been reserved 
for those timely interventions that are most likely to be therapeu-
tic. The role of multidisciplinary discussion, although important, 
has become critical now. Advancing a clear vision and a transpar-
ent process for how to organize and triage care in the recovery 
phase will allow for a smooth transition to our new normal [8]. For 
percutaneous endoscopic gastrostomy (PEG) placements even in 
this time of pandemic needs to be avoided. Despite the viral effects 
of the SARS-CoV-2 in the GIT, enteral nutrition is still the preferred 
method of nutrition therapy for patients with CD-19 because of its 
multiple benefits in the gut. It supports the structural and func-
tional integrity of the gut, thereby modulating systemic immunity, 
attenuating disease severity, aiding in good results. However, the 
presence of GI symptoms such as anorexia, N, V, D in some patients 
with CD-19 complicates this challenge to feed the patient [9]. 

For emergency colorectal surgery, like cancer surgery, queries 
on operating room (OR) utilization and techniques needed to be 
addressed. Caregiver safety relating to PPE and OR environment. 
With, extra PPE may be required on local presence of CD-19 test-
ing plus incidence of known infection there. Besides standard CD-
19 PPE precautions, a negative-pressure environment, including 
an OR, is advocated, mainly for aerosol-generating procedures 
(AGPs). Hospital spaces from patient wards to ORs to endoscopy 
rooms have been successfully converted from standard positive-
pressure to negative-pressure spaces. Moreover, minimally inva-
sive surgery with pneumoperitoneum is an AGP and thus must be 
carefully considered. Present worry is to avoid in patients infect-
ed with SARS-CoV-2 or we can do under precautions with safety 
measures in place -minimize exposure to aerosolized virus par-
ticles. Significant lessons learned from pressurized intraperitoneal 
aerosolized chemotherapy procedures are helpful to improve our 
insight and treat [10]. Mayo Clinic researchers, used a computer 
model to compare three strategies for CD-19 testing using PCR for 
patients scheduled to undergo endoscopic procedures during the 

CD-19 pandemic: strategy 1: testing all patients within 48 hours, 
with urgent procedures performed regardless of PCR result using 
high-risk PPE, and semi-urgent procedures performed with a nega-
tive result using low-risk PPE; 2nd: testing for semi-urgent proce-
dures; and 3rd endoscopy for urgent procedures only. 

PCR testing was safe and effective intervention to resume en-
doscopy in semi-urgent and elective cases, requiring expenditures 
US22 - $105 in testing per patient for strategies 2 and 3 respec-
tively. This would allow an increase to 19.4% and 95.3% of baseline 
endoscopies, respectively. Implementing nationwide PCR testing 
in the US would require 13 million to$64 million per week for the 
two strategies, respectively, with a return of $165 million and $767 
million to providers, respectively. Healthcare workers infected in 
the endoscopy unit weekly were around 65 and 325 for the two 
strategies, respectively. Per Aytin., et al. points only life-threaten-
ing emergency operations be performed in the stage where the 
epidemic exceeds the capacity of the hospitals (1st stage), cancer 
and transplantation surgery should be initiated when the outbreak 
begins to be controlled (2nd stage), and surgery for elective cases 
be performed in a controlled manner with suppression of the out-
break (3rd stage). Most cases can be postponed to the 3rd stage of 
the epidemic [11-15].

 Challenges arise concerning how to optimally support the im-
mune systemin the general population, especially under self-con-
finement. An optimal immune response depends on an adequate 
diet and nutrition in order to keep infection at bay. For example, 
sufficient protein intake is crucial for optimal antibody production. 
Low micronutrient status, such as of vitamin A or zinc, has been 
associated with increased infection risk. Frequently, poor nutrient 
status is associated with inflammation and oxidative stress, which 
in turn can impact the immune system. Dietary constituents with 
especially high anti-inflammatory and antioxidant capacity include 
vitamin C, vitamin E and phytochemicals such as carotenoids and 
polyphenols. Several of these can interact with transcription fac-
tors such as NF-kB and Nrf-2, related to anti-inflammatory and an-
tioxidant effects, respectively. Vitamin D in particular may perturb 
viral cellular infection via interacting with cell entry receptors (an-
giotensin converting enzyme 2), ACE2. Dietary fiber, fermented by 
the gut microbiota into short-chain fatty acids, has also been shown 
to produce anti-inflammatory effects. 
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In this short communication, we highlight the importance of an 
optimal status of relevant nutrients to effectively reduce inflamma-
tion and oxidative stress, thereby strengthening the immune sys-
tem during the COVID-19 crisis (Figure 2 regarding diet and other 
prophylaxis) [16] and figure 3 on potential targets for COVID-19 
disease therapy [17]. 

Figure 1: Courtesy ref no-6. SARS-CoV-2 uses angiotensin-con-
verting enzyme 2 (ACE2) for cell entry through TMPRSS2 priming 

of S glycoprotein.

Figure 2: Courtesy ref no-16. Schematic diagram showing 
interactions between selected dietary constituents, the immune 
system, and viral infection. Abbreviations: CH: Carbohydrates; 

GALT: Gut-Associated Lymphoid Tissue; GPRs: G-Protein-Coupled 
Receptors; FA: Fatty Acids; GI/GL: Glycemic Index/Load; RAR/
RXR: Retinoic Acid Receptor/Retinoid X Receptor; SCFA: Short-

Chain Fatty Acids; TF: Transcription Factors; VDR: Vitamin D 
Receptor.

Figure 3: Courtesy ref no-17. Overview of potential sites of therapeutic intervention in COVID-19 disease.
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