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Prevalence and Characteristics of Gastrointestinal Symptoms and Hepatic Manifestation
in Covid-19 Infection in Tertiary Care Center
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ABSTRACT

Introduction: Although the primary clinical manifestation of COVID-19 is pulmonary disease, but there are increasing data to
support the gastrointestinal and hepatic involvement. Aims: We aimed to see the prevalence and characteristics of gastrointestinal
symptoms and hepatic manifestation in COVID-19 infection. Methods: This is a hospital based descriptive cross-sectional study
which was carried out in medicine department of Nepalgunj Medical College. Consecutive patients of COVID-19 cases confirmed
by polymerase chain reaction were included. The presenting complaints, laboratory parameters, clinical events were noted. The
primary objective was to determine the prevalence of gastrointestinal manifestation and hepatic dysfunction and their correlation
with severity of pneumonia. Results: Total patients enrolled in the study were 205. Majority of patients presented with respiratory
symptoms 67.8%. Both respiratory and gastrointestinal symptoms were observed in 29.3% cases. Isolated gastrointestinal
symptoms were observed in 2.9% cases. Common gastrointestinal symptoms were anorexia 14.1%, anorexia and nausea in 6.3%,
pain abdomen in 3.9% and diarrhea in 2.4% cases. Hepatocellular type hepatic dysfunction reported in 53.2% cases. Rise in alanine
aminotransferase (58.2% vs. 23.6%), aspartate aminotransferase (51.6% vs. 20.6%), alkaline phosphatase (44% vs. 15%), total
bilirubin (76.6% vs12.5%) found significantly high in severe pneumonias compared with pneumonia only. Both gastrointestinal and
hepatic dysfunctions were more common in severe cases (87.9% and 58.7%) than in mild disease (1% and 27%). Conclusion: One
third of the patients of COVID-19 can have gastrointestinal symptoms and hepatic dysfunction. Around 3% of patients presented
with isolated gastrointestinal symptoms. Thus, unexplained gastrointestinal symptoms in contacts of COVID-19 may demand
polymerase chain reaction test to confirm the disease. Both gastrointestinal and hepatic dysfunction was more prevalent in severe
pneumonia.
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INTRODUCTION

The virus known as severe acute respiratory syndrome
corona virus 2 (SARS-CoV-2), which causes the disease
corona virus disease 2019 (COVID-19), in a very short time
period became a global pandemic.! After the first outbreak
reported from China, in December 2019, the World Health
Organization (WHO) has declared a pandemic on March 11,
2020.%% The clinical presentation of COVID-19 is predominantly
respiratory in nature. Involvement of the gastrointestinal tract
and the hepatic system is now being frequently reported
during the course of the disease.* The information on extra-

pulmonary manifestations, however, has been scarce in our
country. Indeed, the first case of COVID-19 in the United
States presented with gastrointestinal (GI) manifestation.®
Several studies also have reported the incidence of liver
injury with abnormal levels of alanine aminotransferase
(ALT) and aspartate aminotransferase (AST).5”%° Therefore,
the aim of this study was to systematically characterize the
prevalence and features of Gl and hepatic manifestations
and their correlation with severity of the COVID 19.

METHODS

This hospital based descriptive cross-sectional study was carried
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out in medicine department of Nepalgunj Medical College,
Kohalpur, Nepal. All confirmed COVID-19 case diagnosed by
polymerase chain reaction of nasopharyngeal or throat swab
taken during time period of October 2020 to February 2021
were included. Patient’s demographics, presenting symptoms,
duration of symptoms, associated co-morbidities were noted.
Routine laboratory investigations like complete blood count,
liver function test, renal function test, random blood glucose,
CRP, D-Dimer, chest x-ray were done. Severity of COVID-19
was as per the national guidelines for community-acquired
pneumonia and the diagnosis and treatment plan for the new
corona virus in China.’®! Severe pneumonia was defined by
the presence of any of the following conditions: i) significantly
increased respiration rate (RR): RR>30times/minuteii) hypoxia:
oxygen saturation (resting state) <93% iii) blood gas analysis:
partial pressure of oxygen/fraction of inspired oxygen(Pa02)
/Fi02) <300 mmHg (millimeters of Mercury) or iv) the
occurrence of respiratory or other organ failure that requires
intensive care unit (ICU) monitoring and treatment, or shock.

The exclusion criteria included co-infection with any viral
hepatitis (Hepatitis B, Hepatitis C), presence of other chronic
liver diseases (autoimmune hepatitis, alcoholic liver disease,
nonalcoholicfatty liver disease), receivinglong-term medication
associated with liver dysfunction; having malignancy. Liver test
abnormalities were defined as the elevation of the following
liver enzymes in serum: ALT>40 U/L, AST>40 U/L,gamma-
glutamyltransferase (GGT) >49 U/L, alkaline phosphatase
(ALP) >135 U/L, and total bilirubin (TBIL)>1 mg/dl. Rise in ALT/
AST three times or more leveled as hepatocellular type liver
injury, rise in ALP two times or more leveled as cholestatic
type and both rise in ALT/AST three times or more and
ALP two times or more leveled as mixed type liver injury.

Ethical approval was taken from Institutional Review Committee
(IRC), NGMC and written informed consent was taken from each
patient. Data collected in structured proforma were entered
in Microsoft Excel 2007 and statistical analysis was done with
SPSS 20 software. Chi-Square test or Fisher exact testwas used
for comparisons between categorical variables. Values were
expressed as meantSD, a 95% confidence interval was taken and
P values of <0.05 was considered to be statistically significant.

RESULTS

Total patients with confirmed COVID-19 enrolled in the
study were 205. Among them 126(61.5%) were male and 79
(38.5%) were female with male preponderance.Demographic
profile and clinical presentation of the patients are given
in table 1. Respiratory symptoms were the predominant
presenting complaint noted among 139(67.8%) individuals.
Fever was predominant initial clinical presentation among
115(56.1%) cases. Other major respiratory symptoms were
fever, cough 34(16.6%), fever, cough and shortness of breath
23(11.2%) and only cough 22(10.7%). Both respiratory and
gastrointestinal symptoms were observed among 60(29.3%)
cases. Isolated gastrointestinal symptoms were observed in
6(2.9%) cases. Among gastrointestinal symptoms, anorexia
was most common 29(14.1%). Other gastrointestinal

symptoms were anorexia, nausea 13(6.3%), pain abdomen
8(3.9%). Diarrhea was noted in 5 cases (2.4%). On the basis
of severity of pneumonia, no evidence of pneumonia was
reported in 109(53.2%), pneumonia in 31(15.1%) and
severe pneumonia in 65(31.5%) cases. Hepatocellular
type of liver injury pattern was found in 109(53.2%) cases.

RESPIRATORY SYMPTOMS Frequency Percent (%)
Cough 22 10.7
Cough, SOB 2 1
Fever 115 56.1
Fever,Cough 34 16.6
Fever,Cough,SOB 23 11.2
Fever,SOB 2 1
None 6 2.9
SOB 1 0.5
Total 205 100
Gl SYMPTOMS

Anorexia 29 14.1
Anorexia,Anosmia 1 0.5
Anorexia,Nausea 13 6.3
Anorexia,Nausea,Pain abdomen 1 0.5
Anorexia,Nausea,Vomiting 1 0.5
Anosmia 4 2
Diarrhoea 5 24
Nausea 2 1
Nausea,Vomiting 2 1
None 139 67.8
Pain abdomen 8 3.9
Total 205 100
ISOLATED SYMPTOM

Respiratory only 139 67.8
Gl only 6 2.9
Both 60 29.3
Total 205 100
PNEUMONIA

No pneumonia 109 53.2
Pneumonia 31 15.1
Severe pneumonia 65 31.7
Total 205 100
LIVER INJURY

Hepatocellular 109 53.2
Normal 96 46.8
Total 205 100

*S0OB-shortness of breath, Gl-gastrointestinal
Table I. Demographic and clinical characteristics

Liver function abnormalities in the form of transaminitis were
noted among infected individuals. Rise in AST was found in 126
(61.5%) more common than ALT which was seen in 110 (53.7%).
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ALT Frequency Percent (%)
> 40 110 53.7
<=40 95 46.3
Total 205 100
AST
>40 126 61.5
<=40 79 385
Total 205 100
ALP
>135 100 48.8
<=135 105 51.2
Total 205 100
TBIL
>1 64 312
<=1 141 68.8
Total 205 100

*ALT-alanine aminotransferase, AST-aspartate aminotransferase, ALP-alkaline phosphate,
TBIL-total bilirubin

Table Il. Liver function test abnormality

Significant correlation between severity of pneumonia with patients
having Gl symptoms, liver injury and comorbidities was found.
No significant relation was noted between gender and severity of
pneumonia. (Table I11)

Gender No Percent Pneumonia Percent Severe Percent Total [
pneumonia pneumonia

F 43 54.4 14 17.7 22 27.8 79

0.544
M 66 52.4 17 185 43 341 126
Gl symptom
Yes 7 10.6 1 5 58 87.9 66

<0.001
No 102 73.4 30 21.6 7 5.0 139
Comorbidity
Yes 7 113 13 4.8 52 83.9 62

<0.001
No 102 713 28 19.6 13 9.1 143
ALT
>40 20 18.2 26 236 64 58.2 110

<0.001
<=40 89 93.7 5 53 1 i 95
AST
>40 B5 27.8 26 20.6 65 51.6 126

<0.001
<=40 74 93.7 5 6.3 0 79
ALP
>135 41 41.0 15 15.0 44 44.0 100

0.001
<=135 68 64.8 16 15.2 21 20.0 105
TBIL
>1 7 10.9 8 123 49 76.6 64

<0.001
<=1 102 723 23 16.3 16 113 141
Liver injury
e 18 16.5 27 24.8 64 58.7 109

<0.001
Normal 91 94.8 4 4.2 1 1.0 96

*Chi square test, fisher exact test

Table lll. Correlation of severity of pneumonia with Gl symptoms, Liver
injury and co morbidities

DISCUSSION

In our study, most of the patients presented with respiratory
symptoms (67.8%). Fever was initial presenting feature reported
in majority (56.1%). Among respiratory symptoms, fever and
cough noted in 16.6%, fever, cough with shortness of breath
in 11.2% and only cough in 10.7% cases. As lung epithelium is
the primary target of virus, after entry into human host cells,
it attacks the ACE2 receptors in the lung where intracellular
viral replications starts along with activation of both innate and
adaptiveimmune response occurs which leads to harmful tissue
damage, both locally and systemically due to release of cytokine
and various inflammatory markers.'? Various other studies also
reported fever ,cough and shortness of breath were the most
common presenting features in infected individuals.2%13

Earlier it was thought that COVID-19 is primarily respiratory
illness but with due course of time extra- pulmonary symptoms
including gastrointestinal and hepatic dysfunction also
reported. In our study 29.3% cases have Gl symptoms along
with respiratory symptoms and 6 cases (2.9%) have isolated Gl
symptoms. Common Gl symptoms observed in our study were
anorexia 14.1%, pain abdomen 3.9%, nausea 6.3% , diarrhea
2.4% and loss of smell in 2% cases. Gl symptoms like anorexia,
nausea , pain abdomen, diarrhea, vomiting also reported by
various other studies.’*!>¢ Studies also shown that cases
having Gl symptoms preceding respiratory symptoms with
some having isolated Gl symptoms in absence of respiratory
symptoms.'”*® The proposed mechanism for Gl manifestations
in COVID-19 infection is presence of ACE2 receptors in Gl tract
especially in proximal and distal enterocytes.’® SARS-CoV-2,
exert direct cytopathic effect on enterocytes via ACE2 receptors
resulting cellular dysfunction and increased permeability which
in turn can lead to most of Gl symptoms like anorexia, nausea
,pain abdomen and diarrdoea.?’ Another proposed mechanism
is hypoxia induced necrosis and cellular injury mostly in severe
cases resulting in enterocyte dysfunction.?! In our study,
hepatic dysfunction reported in 53.2% cases as evidence
by raised transaminase (ALT, AST) which is predominantly
hepatocellular type. Rise in ALT(58.2% vs. 23.6%), AST(51.6%
vs. 20.6%), ALP(44% vs. 15%), total bilirubin (76.6% vs 12.5%)
found significantly high in severe pneumonias compared with
pneumonia. One of the earliest study conducted by Huang C
et al from Wuhan reported transaminitis in COVID-19 patients
and number was even higher in severe cases (62% vs 25%)
as compared to non severe cases.® Hepatic dysfunction as
evident by raised ALT, AST, ALP and total bilirubin was also
reported by various other observational studies.2®%2223 As
compared to other studies*®?*?, our study also reported
both Gl and hepatic dysfunction were more common in
severe cases (87.9% and 58.7%) versus mild disease (1%
and 27%) respectively. Hepatic dysfunction is also due to
presence of virus specific ACE2 receptors on hepatocytes
(cholangiocytes>hepatocytes).? Rise in transaminase is
directly due to hepatocytes injury and indirectly liver injury
from overwhelming release of inflammatory cytokines
(cytokine storm) or ischemia.® Other possible mechanism
may be due to intake of hepatotoxic drugs or undiagnosed
underlying chronic liver disease. Another concern raised by
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several authors about fecal-oral transmission.'®* In addition
stool samples can remain positive even after a negative throat
swab.? Only focused on respiratory symptoms may miss or
delay the diagnosis as the features are non-specific which
might be responsible for significant exposure and increased
risk of transmission in home, communities and even among
healthcare workers. So, during ongoing pandemic atypical
presentation especially Gl symptoms and hepatic abnormalities
should not be ignored before confirmatory result came.

LIMITATIONS

Our study included patients hospitalized in tertiary care center,
is a single center study. For better generalization of results may
need further multicenter studies. In our study, Gl and hepatic
dysfunction are associated with severity but final outcome
like length of hospital stay or mortality was not followed.
Gl symptoms are nonspecific, underlying Gl disease like acid
peptic disease, GERD etc also have similar symptoms.Hepatic
dysfunctioninthe form of transaminitis might be due to over the
counter drugs like paracetamol for fever or other hepatotoxicor
herbal medicine, undiagnosed liver disease like NAFLD, ALD.

CONCLUSION

Typical presentation of SARS-CoV-2 infection is mostly
respiratory in nature but atypical or extra-pulmonary features
like Gl or liver injury are also frequently reported. Thus, it is
important for all, including healthcare workers (HCW) to be
vigilant during ongoing pandemic in considering COVID-19
even in the atypical patients. Early recognition of Gl and
hepatic abnormalities not only help in reducing community
and nosocomial transmission but also guides physicians
regarding safe and effective clinical practice during the ongoing
pandemic.

ACKNOWLEDGEMENT

We greatly acknowledge Dr. Amita Pradhan for her support in
statistical analysis.

REFERENCES

1. WuF, Zhao S, Yu B, Chen YM, Wang W, Song ZG, Hu Y, Tao
ZW, Tian JH, Pei YY, Yuan ML. A new coronavirus associated
with human respiratory disease in China. Nature. 2020
Mar;579(7798):265-9.

2. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, Qiu Y, Wang J,
LiuY, Wei Y, Yu T. Epidemiological and clinical characteristics
of 99 cases of 2019 novel coronavirus pneumonia in
Wuhan, China: a descriptive study. The lancet. 2020 Feb
15;395(10223):507-13.

3. World Health Organization. Virtual Press Conference on
COVID-19 2020. Available from:https://www.who.int/
docs/default-source/coronaviruse/transcripts/who-audio-
emergencies-coronaviruspress-conference-full-and-final
11mar2020.pdf?sfvrsn=cb432bb3_2.

4.  Sommer P, Lukovic E, Fagley E, Long DR, Sobol JB, Heller K,
Moitra VK, Pauldine R, O'Connor MF, Shahul S, Nunnally

10.

11.

12.

13.

14.

15.

ME, Tung A. Initial Clinical Impressions of the Critical Care
of COVID-19 Patients in Seattle, New York City, and Chicago.
Anesth Analg. 2020 Jul;131(1):55-60.

Holshue ML, DeBolt C, Lindquist S, Lofy KH, Wiesman J,
Bruce H, Spitters C, Ericson K, Wilkerson S, Tural A, Diaz G.
First case of 2019 novel coronavirus in the United States.
New England Journal of Medicine. 2020 Jan 31;382: 929-36

Zhang C, Shi L, Wang FS. Liver injury in COVID-19:
management and challenges. The lancet Gastroenterology
&hepatology. 2020 May 1;5(5):428-30.

Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, Liu L, Shan H,
Lei CL, Hui DS, Du B. Clinical characteristics of coronavirus
disease 2019 in China. New England journal of medicine.
2020 Apr 30;382(18):1708-20.

Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan G, Xu
J, Gu X, Cheng Z. Clinical features of patients infected with
2019 novel coronavirus in Wuhan, China. The lancet. 2020
Feb 15;395(10223):497-506.

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, Wang B, Xiang
H, Cheng Z, Xiong Y, Zhao Y. Clinical characteristics of
138 hospitalized patients with 2019 novel coronavirus—
infected pneumonia in Wuhan, China. Jama. 2020 Mar
17;323(11):1061-9.

Metlay JP, Waterer GW, Long AC, Anzueto A, Brozek J,
Crothers K, Cooley LA, Dean NC, Fine MJ, Flanders SA, Griffin
MR. Diagnosis and treatment of adults with community-
acquired pneumonia. An official clinical practice guideline
of the American Thoracic Society and Infectious Diseases
Society of America. American journal of respiratory and
critical care medicine. 2019 Oct 1;200(7):e45-67.

National Health Commission of the People’s Republic of
China. Handbook of Prevention and Treatment of the
Pneumonia Caused by the Novel Coronavirus (2019-nCoV)
(in Chinese). Updated: February 6, 2020. Available at: 2020.
http://en.nhc.gov.cn/2020-02/06/c_76295.htm.[Accessed
23 February 2020]

X.Cao. COVID-19: immunopathology and its implications for
therapy. Nature reviews immunology. 2020 May;20(5):269-
70.

Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, Liu L, Shan H,
Lei CL, Hui DS, Du B. Clinical characteristics of coronavirus
disease 2019 in China. New England journal of medicine.
2020 Apr 30;382(18):1708-2

Sultan S, Altayar O, Siddique SM, Davitkov P, Feuerstein JD,
Lim JK, Falck-Ytter Y, EI-Serag HB, Institute AG. AGA Institute
rapid review of the gastrointestinal and liver manifestations

of COVID-19, meta-analysis of international data, and
recommendations for the consultative management
of patients with COVID-19. Gastroenterology. 2020 Jul
1;159(1):320-34

J, Han B, Wang J. COVID-19: gastrointestinal manifestations
and potential fecal-oral transmission. Gastroenterology.
2020 May 1;158(6):1518-9

JNGMC Vol. 19 No. 2 December 2021 5




Khadka et al.: Prevalence and Characteristics of Gastrointestinal Symptoms and Hepatic Manifestation in Covid-19 Infection in Tertiary Care Center

16. Zhang H, Liao YS, Gong J, Liu J, Xia X, Zhang H. Clinical
characteristics of coronavirus disease (COVID-19) patients
with gastrointestinal symptoms: A report of 164 cases.
Digestive and Liver Disease. 2020 Oct 1;52(10):1076-9.

17. Tran J, Glavis-Bloom J, Bryan T, Harding KT, Chahine C,
Houshyar R. COVID-19 patient presenting with initial
gastrointestinal symptoms. [cited 2021 September 25].
Available from: URL:https://www.eurorad.org/case/ 16654

18. Wangs, Guo L, Chen L, Liu W, Cao Y, Zhang J, Feng L. A case
report of neonatal COVID-19 infection in China. Clin Infect
Dis.2020 Jul 28;71(15):853-57.

19. Liang W, Feng Z, Rao S, Xiao C, Xue X, Lin Z, Zhang Q, Qi W.
Diarrhoea may be underestimated: a missing link in 2019
novel coronavirus. Gut. 2020 Jun 1;69(6):1141-3.

20. Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, Tan W. Detection
of SARS-CoV-2 in different types of clinical specimens. Jama.
2020 May 12;323(18):1843-4

21. Tian Y, Rong L, Nian W, He Y. gastrointestinal features
in COVID-19 and the possibility of faecal transmission.
Alimentary  pharmacology &  therapeutics. 2020
May;51(9):843-51.

22. Yangl, Zheng YA, Gou X, Pu K, Chen Z, Guo Q, Ji R, Wang H,
Wang Y, Zhou Y. Prevalence of comorbidities and its effects in
patients infected with SARS-CoV-2: a systematic review and
meta-analysis. International Journal of Infectious Diseases.
2020 May 1;94:91-5.

23. Shi H, Han X, Jiang N, Cao Y, Alwalid O, Gu J, Fan Y, Zheng
C. Radiological findings from 81 patients with COVID-19
pneumonia in Wuhan, China: a descriptive study. The Lancet
infectious diseases. 2020 Apr 1;20(4):425-34.

24. Cheung KS, Hung IF, Chan PP, Lung KC, Tso E, Liu R, Ng
YY, Chu MY, Chung TW, Tam AR, Yip CC. 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 Jul 1;159(1):81-
95

25. Ferm S, Fisher C, Pakala T, Tong M, Shah D, Schwarzbaum
D, Cooley V, Hussain S, Kim SH. Analysis of Gastrointestinal
and Hepatic Manifestations of SARS-CoV-2 Infection in
892 Patients in Queens, NY. Clinical Gastroenterology and
Hepatology. 2020 Sep 1;18(10):2378E-9.

26. Yang RX, Zheng RD, Fan JG. Etiology and management of
liver injury in patients with COVID-19. World Journal of
Gastroenterology. 2020 Aug 28;26(32):4753.-62.

JNGMC Vol. 19 No. 2 December 2021




