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Abbreviations used 

SARS-CoV-2: Severe Acute Respiratory Syndrome Corona Virus 2 
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RNA: Ribonucleic acid 
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RT-PCR: Real-time polymerase chain reaction  

TMPRSS: Transmembrane serine protease  
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Abstract 

Severe Acute Respiratory Syndrome Corona Virus 2 (SARS-CoV-2) infection has caused a 

pandemic Coronavirus Disease-19 (COVID-19) that began in Wuhan city, China, in 

December 2019. Till 14th April 19,39,801 people have been affected by this virus 1,20,897 of 

whom died. Though respiratory symptoms are the typical manifestation of this disease, 

gastrointestinal (GI) symptoms such as anorexia, nausea, vomiting, loss of taste sensation, 

diarrhea, abdominal pain, and discomfort have been reported. The pooled prevalence of GI 

symptom is 17.6% (95% confidence interval [CI], 12.3%–24.5%), as indicated in a meta-

analysis. A few studies suggested that the presence of GI symptoms is associated with poorer 

prognosis. The virus is excreted in feces during the acute disease, and even after the 

nasopharyngeal swab has become negative for viral ribonucleic acid (RNA). Fecal viral 

excretion may have clinical significance due to possible feco-oral transmission of the 

infection. 10.5% to 53% of patients with COVID-19, particularly those with severe disease, 

have been shown to have an elevation of hepatic enzymes through biochemical and clinical 

jaundice, are uncommon. Knowledge about this disease in general and GI involvement, in 

particular, is currently evolving. 

 

Keywords: Coronavirus disease-19, pandemic, hepatitis, diarrhea, betacoronavirus. 
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Introduction 

On January 7th, 2020, a novel Coronavirus was named and identified as Severe Acute 

Respiratory Syndrome Corona Virus 2 (SARS-CoV-2) by the International Committee on 

Taxonomy of Viruses (ICTV). 1 The current pandemic of Coronavirus Disease-19 (COVID-

19) began in Wuhan city, China, in December 2019. 1 Scientists from Wuhan Institute of 

Virology, Wuhan, China, initially identified the SARS-CoV-2 by metagenomic analysis of 

bronchoalveolar lavage fluid from a patient with pneumonia. 2, 3 This virus is an RNA virus 

belonging to the family of β coronavirus and can cause minor illnesses such as common cold, 

and fatal conditions like pneumonia, and severe acute respiratory syndrome (SARS). 1 The 

virus has been characterized, and it has three subtypes: A, B, and C.4 'A' subtype is the 

ancestral type like bat coronavirus. 'A' and 'C' subtypes are found in the USA and Europe, and 

'B' subtype predominant in East Asia.4 The prevalent hypothesis suggested that this virus 

came from the bat, possibly through pangolins,5 both of which are consumed in China even in 

undercooked states. If this hypothesis is correct, it suggests the gastrointestinal (GI) tract be a 

route for transmission. Subsequently, the infected patients can transmit the virus in the 

community through fomites and aerosol (Fig. 1).    

The Corona Virus Disease (COVID-19) outbreak has become a pandemic and has led 

to severe consequences to the global economy.1 More than 1,20,897 people died of 

coronavirus to date in the world, and more than 19,39,801 people have been affected till 14th 

April 2020. The mortality of coronavirus is currently 3% to 6%. Fig. 2 shows the country-

wise number of COVID-19 patients and the number of death as of now, though it is 

increasing every day. Though respiratory symptoms are the most common manifestations of 

SARS-CoV-2, digestive system involvement is not uncommon.1 This review attempts to give 

an overview of the spectrum of gastrointestinal system involvement in these patients and its 
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clinical, epidemiological, and public health importance. It is crucial mentioning that the 

understanding of this disease is currently evolving; a lot is yet to be understood. 

GI symptoms in COVID-19 patients: GI symptoms such as nausea, vomiting, anorexia, 

abdominal pain and discomfort, and diarrhea are common among patients with COVID-19, 

and their frequency varies widely between 1% and 98%.6-17 Table 1 lists the frequency of 

these symptoms, as reported in the different studies. In a meta-analysis of 60 studies, 

including 4243 patients, the pooled prevalence of all gastrointestinal symptoms was 17.6% 

(95% confidence interval [CI], 12.3%–24.5%).15 Though a few studies suggested that the 

patients with GI symptoms may have more severe disease and even worse prognosis, the 

same was not substantiated in this meta-analysis (pooled prevalence in severe disease: 17.1% 

[95% CI 6.9%–36.7%) vs. in less severe disease: 11.8% [95% CI, 4.1%–29.1%]).15 Since 

SARS-CoV-2 (also called 2019-nCoV) is largely homologous to an earlier virus (SARS-

CoV; 79% sequence identified by next-generation sequencing)18 causing a similar outbreak in 

2003 in which 20%–25% had diarrhea,19 frequent occurrence of diarrhea in COVID-19 is not 

unexpected. One recent study from the USA showed gastrointestinal symptoms to be a 

predictor of the positive test for SARS-CoV-2 RNA in the nasopharyngeal swab.16  

Viral excretion in feces and its implication on transmission: In an initial study from China 

on 1070 clinical samples from 205 patients with COVID-19, the frequency of detection of 

SARS-CoV-2 ribonucleic acid (RNA) by real-time polymerase chain reaction (RT-PCR) was 

14/15 (93%), 72/104 (72%), 5/8 (63%), 6/13 (46%), 126/398 (32%), 44/153 (29%), 3/307 

(1%), and 0 (0%), bronchoalveolar lavage fluid, sputum, nasal swabs, fiberoptic 

bronchoscope brush biopsy, pharyngeal swabs, feces, blood, and urine specimens, 

respectively. Quite a few studies showed that stool samples were more often positive for 

SARS-CoV-2 RNA in patients with than without diarrhea. The meta-analysis showed a 

pooled prevalence of stool RNA positivity 48.1% (95% CI, 38.3%– 57.9%), even after 
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respiratory specimens were negative in about 70% of patients. Viral excretion in these 

patients maybe even longer than its presence in the nasopharyngeal samples.20 In a Chinese 

study on 74 patients in whom both fecal and nasopharyngeal samples were studied by RT-

PCR, in 41/74 patients, fecal samples showed the presence of SARS-CoV-2 RNA by RT-

PCR; fecal samples remained positive 11·2 ± 9·2 longer than the respiratory samples.20  

Based on the above findings that showed the presence of SARS-CoV-2 RNA in 

multiple clinical samples, the possibility of numerous routes transmission can not be 

ignored.21 The popularly believed hypothesis that the virus initially came from the Wuhan 

wild animal market, suggested that the initial human infection occurred due to eating of an 

uncooked or undercooked bat and pangolin meat, also gave an impression of GI route of 

transmission and not respiratory route. Hence, multiple studies documenting fecal excretion 

of the virus are not unexpected. Fecal excretion may have public health importance as it may 

suggest possible feco-oral transmission of the virus. Moreover, prolonged fecal excretion, 

even in asymptomatic patients, may contribute to disease burden and potentially infectious 

carrier pool in the society.22 Feco-oral transmission is well known in several human viral 

diseases such as poliovirus and hepatitis E virus.23, 24 SARS-CoV-2 is also known to survive in 

the environment for days.25 Hence, prolonged SARS-CoV-2 excretion in the feces may have 

public health consequences due to possible feco-oral transmission.26 Another exciting aspect 

of the fecal excretion is the fact that in the future if attenuated virus vaccine can be 

developed, this may spread the attenuated virus strain in the community leading to wide-

spread immunity against the virus in the population. Such herd immunity is one of the 

mechanisms by which dreaded poliomyelitis has been eradicated in India. Suggestion for 

such a herd immunity leading to protection against the virus and prevention of severe disease 

due to SARS-CoV-2 infection has already been hypothesized. However, most vaccines being 
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developed currently against this virus are parenteral mRNA, which is unable to provide such 

immunity. 

Molecular pathogenesis of digestive symptoms in COVID-19: The data on GI tissue 

involvement in COVID-19 patients is scanty; it might be partly related to the fact that due to 

the risk of transmission of the virus, non-emergency endoscopy in these patients has been 

recommended to be withheld. Gastrointestinal endoscopy and multiple biopsies have been 

performed from the esophagus, stomach, duodenum, and rectum in one patient with COVID-

19 that showed normal histology except mild lymphocytic and plasma cell infiltration and 

interstitial edema.27 ACE2 was not much expressed in esophageal epithelium though it was 

abundant in the glandular epithelia. Nucleocapsid protein of the SARS-CoV-2 was found in 

the cytoplasm of gastric, duodenal, and rectum epithelium, but not in the esophagus.27  

The receptors for the entry of the virus inside the cell are host cellular transmembrane 

serine protease (TMPRSS) and angiotensin receptor 2 (ACE2); the latter is shown to be 

expressed in the esophageal, small intestinal and colonic epithelial cells in addition to the 

pulmonary epithelial cells.28 As ACE2 is known to control intestinal inflammation, its 

involvement by the virus has been hypothesized to cause diarrhea.29 It has been suggested 

that once infected by the virus, and enterocyte damage may lead to increased GI permeability 

and malabsorption causing entry of the pathogens resulting in diarrhea;30 however, more 

studies are needed on this issue. 

Hepatic involvement in COVID-19 patients: Table 2 lists the available studies on hepatic 

involvement in patients with COVID-19.7, 8, 11, 17, 31-38 As evident from Table 2, 10.5% to 

53% of patients with COVID-19 have an elevation of hepatic enzymes through biochemical 

and clinical jaundice are uncommon (total bilirubin elevated in 5 to 18% patients). A few 

studies also reported a reduction in serum albumin, suggesting impairment in the synthetic 

function of the liver. It is important to note that 2-3% of patients in these series had pre-



8 

 

existing liver disease. Patients with more severe COVID-19 had liver function test 

abnormalities more often. ACE2, to which the SARS-CoV-2 binds before entering into the 

host cells, is present both in the hepatocytes and cholangiocytes, more in the latter.39 Since 

cholangiocytes play an essential role in hepatic regeneration and immune response, it has 

been hypothesized that bile duct epithelial cells may play more role in hepatic injury due to 

SARS-CoV-2 infection than the cholangiocytes.40 Patients with severe COVID-19 may have 

sepsis and hypotension, which are well-known contributors to hepatic injury. Patients with 

severe COVID-19 are associated with cytokine storm, which may also contribute to the 

hepatic injury. Moreover, several drugs used in COVID-19 patients may add to hepatic 

injury. Several medications, such as chloroquine, hydroxychloroquine, azithromycin, other 

antibiotics, anti-viral drugs such as lopinavir/ritonavir, corticosteroids used in the treatment 

of patients with COVID-19 may also contribute to the liver injury. Since the pandemic of 

SARS-CoV-2 infection started recently in November 2019, whether it can cause chronic liver 

disease is not yet known. Data on liver histology in patients with COVID-19 is scanty. 

Recently, post-mortem liver biopsy in a patient who died of COVID-19 has been reported.41 

The histology only showed moderate microvascular steatosis and mild lobular and portal 

activity. More studies on the mechanism of liver injury in patients with COVID-19 are 

needed. 

Conclusions  

GI and liver manifestations such as anorexia, dysgeusia, nausea, vomiting, diarrhea, 

abdominal pain, and discomfort are common among patients with COVID-19. Hepatic 

involvement in this condition is reflected by abnormal liver enzymes and much less 

frequently elevated bilirubin values. Quite a few studies showed that patients with the severe 

disease more often have GI symptoms and hepatic involvement. Though a few studies did 

suggest that GI manifestations are associated with the worst outcome, this has been refuted 
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by other studies. SARS-CoV-2 has been detected in multiple other clinical samples, including 

feces, in addition to the nasopharyngeal specimens. Therefore, a possible transmission of the 

virus by endoscopy can not be refuted though a recent study suggested this possibility to be 

rather low.42 Fecal excretion of the virus has clinical implications due to possible feco-oral 

transmission of the disease.43 A few studies showed that the virus is excreted in the stool even 

after the nasopharyngeal specimen has become negative. Therefore, the current practice of 

relieving the patient from isolation after the nasopharyngeal SARS-CoV-2 has become 

negative as such patients may result in feco-oral transmission of the disease. Knowledge 

about this disease, however, is currently evolving, and hence, a lot remains to be explored.44, 

45  

  



10 

 

Table 1. Studies reporting digestive system involvement in patients with Coronavirus 

infection 19 (COVID 19) 

Author, year Total number 
of patients 

Number & nature of GI symptoms 

Chan JFW, 20206 6 Diarrhea: 2 (33%) 
Huang C, 20207 38 Diarrhea: 1 (3%) 
Chen N, 20208 99 Diarrhea: 2 (2%) 

Nausea and vomiting: 1 (1%) 
Luo S, 20209 1141 Nausea 134 (73%) 

Vomiting 119 (65%) 
Abdominal pain 45 (25%) 
Diarrhea 68 (37%) 
Loss of appetite 180 (98%) 
Both nausea and vomiting 37 (20%) 
Both abdominal pain and diarrhea 16 (9%) 
All symptoms 12 (7%) 

Holshue ML, 
202010 

1 Nausea, vomiting, diarrhea, abdominal discomfort: 1 (100%)  

Guan W, 202011 1099 Nausea and vomiting: 55 (5.0) 
Diarrhea 42 (3.8) 

Jin X, 202012 651 At least one of the following symtoms: nausea, vomiting, diarrhea: 
74 (11.4%) 

Pan L, 202013 204 Anorexia: 83 (83.8%) 
Diarrhea: 29 (29.3%) 
Vomiting: 8 (0.8%) 
Abdominal pain: 4 (0.4%) 

Lechien JR, 202014 417 Loss of taste 88% 
Diarrhea 50% 
Abdominal pain 30% 
Nausea, vomiting 22% 

Cheung KS, 202015 59 15 (25.4%) 
Nobel YR, 202016 278 Nausea, vomiting, diarrhea 97 (35%) 
Cholankeril G, 
202017 

116 Any GI Symptoms 37 (31.9) 
Nausea and/or vomiting 12 (10.3) 
Diarrhea 12 (10.3) 
Nausea/Vomiting and Diarrhea 5 (4.3) 
Abdominal Pain 10 (8.8) 
Loss of Appetite 22 (25.3) 

Abbreviations: GI: gastrointestinal 
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Table 2. Studies reporting a liver injury in patients with Coronavirus infection 19 (COVID 

19) 

Author, year Total number 
of patients 

Proportion with 
pre-existing 
liver disease 

Manifestations 

Guan W, 202011 1099 23 (2.3%) Elevation of 
AST 168/757 (22.2%)  
ALT 158/741 (21.3%)  
TB 76/722 (10.5%)  

Cai Q, 202031 298 8 (2.7%) 44 (14.8%) 
More in patients with severe disease (36.2%) than 
those with mild disease (9.6%)  
 

Fan Z, 202032 148 NA 75 (50.7%)  
 

Wang D, 202033 138 4 (2.9%)  
 

Mild AST elevation, particularly in patients with 
severe disease 

Chen N, 20208 
 

99 NA Abnormality in 
ALT 28 (28%)  
AST 35 (35%)  
TB 18 (18%)  
Low albumin 97 (98%)  

Shi H, 202034 81 7 (9%) 43 (53%)  
 

Xu X, 202035 62 7 (11%) 10 (16.1%)  
 

Yang X, 202036 
 

52 NA 15 (29%)  
 

Huang C, 20207 
 

41    
 

1 (2%) 15 (31%) 

Zhang B, 202037 82 2 (2.4%) 64 (78%)  
 

Huang Y, 202037 
 

36 NA Elevation of 
ALT 4/30 (13.33%)  
AST 18/31 (58.06%)  
TB 4/31 (12.90%)  

Cholankeril G, 
202017 

116  Abnormal LFT 26/65 (40%) 

 Wu J, 202038 80 NA 3 (3.75%) 

Abbreviations: AST: Aspartate aminotransferase, ALT: alanine aminotransferase, TB: total 
bilirubin, LFT: liver function test. 
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Legends to the figures 

Fig. 1. Schematic diagram showing transmission of  Severe Acute Respiratory Syndrome 

Corona Virus 2 (SARS-CoV-2) and mechanism of the disease. Abbreviations: TMPRSS: 

transmembrane serine protease, ACE2: angiotensin receptor 2. 

 

Fig. 2. Number of patients (country-wise) and number of death due to Coronavirus Disease-

19 (COVID-19) as on 14th April 2020  

(Source: 

https://www.worldometers.info/coronavirus/?fbclid=IwAR3rf9f1jh4koadadNl6BouRYBaPu

mhwHPDdbnInjQ5MHfx1HD_Pml8lcig) 
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Table 1. Studies reporting digestive system involvement in patients with Coronavirus 

infection 19 (COVID 19) 

Author, year Total number 
of patients 

Number & nature of GI symptoms 

Chan JFW, 2020[6] 6 Diarrhea: 2 (33%) 
Huang C, 2020[7] 38 Diarrhea: 1 (3%) 
Chen N, 2020[8] 99 Diarrhea: 2 (2%) 

Nausea and vomiting: 1 (1%) 
Luo S, 2020[9] 1141 Nausea 134 (73%) 

Vomiting 119 (65%) 
Abdominal pain 45 (25%) 
Diarrhea 68 (37%) 
Loss of appetite 180 (98%) 
Both nausea and vomiting 37 (20%) 
Both abdominal pain and diarrhea 16 (9%) 
All symptoms 12 (7%) 

Holshue ML, 
2020[10] 

1 Nausea, vomiting, diarrhea, abdominal discomfort: 1 (100%)  

Guan W, 2020[11] 1099 Nausea and vomiting: 55 (5.0) 
Diarrhea 42 (3.8) 

Jin X, 2020[12] 651 At least one of the following symtoms: nausea, vomiting, diarrhea: 
74 (11.4%) 

Pan L, 2020[13] 204 Anorexia: 83 (83.8%) 
Diarrhea: 29 (29.3%) 
Vomiting: 8 (0.8%) 
Abdominal pain: 4 (0.4%) 

Lechien JR, 
2020[14] 

417 Loss of taste 88% 
Diarrhea 50% 
Abdominal pain 30% 
Nausea, vomiting 22% 

Cheung KS, 
2020[15] 

59 15 (25.4%) 

Nobel YR, 
2020[16] 

278 Nausea, vomiting, diarrhea 97 (35%) 

Cholankeril G, 
2020[17] 

116 Any GI Symptoms 37 (31.9) 
Nausea and/or vomiting 12 (10.3) 
Diarrhea 12 (10.3) 
Nausea/Vomiting and Diarrhea 5 (4.3) 
Abdominal Pain 10 (8.8) 
Loss of Appetite 22 (25.3) 

Abbreviations: GI: gastrointestinal 
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those with mild disease (9.6%)  
 

Fan Z, 2020[32] 148 NA 75 (50.7%)  
 

Wang D, 2020[33] 138 4 (2.9%)  
 

Mild AST elevation, particularly in patients with 
severe disease 

Chen N, 2020[8] 
 

99 NA Abnormality in 
ALT 28 (28%)  
AST 35 (35%)  
TB 18 (18%)  
Low albumin 97 (98%)  

Shi H, 2020[34] 81 7 (9%) 43 (53%)  
 

Xu X, 2020[35] 62 7 (11%) 10 (16.1%)  
 

Yang X, 2020[36] 
 

52 NA 15 (29%)  
 

Huang C, 2020[7] 
 

41    
 

1 (2%) 15 (31%) 

Zhang B, 2020[37] 82 2 (2.4%) 64 (78%)  
 

Huang Y, 
2020[37] 
 

36 NA Elevation of 
ALT 4/30 (13.33%)  
AST 18/31 (58.06%)  
TB 4/31 (12.90%)  

Cholankeril G, 
2020[17] 

116  Abnormal LFT 26/65 (40%) 

 Wu J, 2020[38] 80 NA 3 (3.75%) 

Abbreviations: AST: Aspartate aminotransferase, ALT: alanine aminotransferase, TB: total 
bilirubin, LFT: liver function test. 
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