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ABSTRACT

Introduction: Coronavirus Disease 2019 (COVID-19) is a highly
infectious disease primarily characterised by respiratory symptoms.
While respiratory symptoms initially predominated during the
pandemic, there has been an increase in Gastrointestinal (Gl)
manifestations in the later phase. Moreover, reports have highlighted
the presence of chronic Gl symptoms following COVID-19 infection.

Aim: To determine the prevalence of Gl sequelae after COVID-19
hospitalisation and its association with Computed Tomography
(CT) chest severity scores.

Materials and Methods: The present cross-sectional study was
conducted ata COVID-19 designated tertiary care hospital, Indira
Gandhi Medical College and Research Institute, Puducherry,
India, from April 2022 to December 2022. Patients admitted with
COVID-19 illness between January 2021 and June 2021 were
included in the study. Socio-demographic details, CT chest
severity scores, and chronic Gl symptoms (nausea, vomiting,
diarrhoea, abdominal pain, etc.) were collected from patients’
medical records and through telephonic interviews. The data
were analysed using Statistical Package for Social Sciences
(SPSS) version 26.0 Qualitative variables were expressed as

INTRODUCTION

An outbreak of pneumonia initially originated in Wuhan, Hubei
province of China had quickly spread to other parts of the world
in 2020, leading to the emergence of COVID-19 [1]. The World
Health Organisation (WHQO) declared this outbreak as a pandemic in
March 2020, causing significant disruptions to global health and the
economy [2]. While respiratory symptoms are the hallmark of COVID-
19 illness, Gl symptoms such as diarrhoea, anorexia, abdominal
pain, and vomiting have also been reported. The presence of
abundant Angiotensin Converting Enzyme-2 (ACE-2) receptors in the
intestines, which facilitate viral entry into intestinal cells, could explain
the occurrence of Gl symptoms in COVID-19 patients [3]. Studies
have also indicated that COVID-19 can impact the gut microbiota,
leading to Gl symptoms [4-6]. Specifically, COVID-19 patients have
shown a lower abundance of anti-inflammatory bacteria and an
increase in opportunistic pathogens in their gut microbiomes, which
may contribute to Gl symptoms [5,6]. Furthermore, some patients
continue to experience these Gl symptoms as chronic sequelae
even after recovering from COVID-19 iliness [7]. Therefore, this study
was conducted to assess the prevalence of Gl sequelae following
COVID-19 hospitalisation and its association with CT chest severity
scores in the South Indian population.
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frequencies and percentages. The association of CT severity
with Gl symptoms was assessed using the Chi-square test, with
a p-value of <0.05 considered significant.

Results: A total of 1,903 patients who met the inclusion criteria
were included in the study. Among the participants, 1142
(60%) were males and 761 (40%) were females. The majority
of patients belonged to the age group of 41-60 years, followed
by 21-40 years. The mean age of the patients was 48.88+1.72
years. The prevalence of chronic Gl symptoms was observed in
26% of patients, with 36.6% experiencing abdominal pain and
19.6% having gastroesophageal reflux. Diarrhoea was reported
by 15.8% of patients. Patients with severe CT severity scores
showed a lower prevalence of Gl symptoms.

Conclusion: Chronic Gl symptoms were observed in nearly one-
fourth of the patients hospitalised for COVID-19. Interestingly,
patients with severe CT chest severity scores exhibited a lower
prevalence of Gl symptoms. Further experimental studies are
needed to understand the pathogenesis of Gl symptoms and
their association with CT severity, which could contribute to the
development of effective treatment strategies.
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MATERIALS AND METHODS

This cross-sectional study was conducted at Indira Gandhi Medical
College and Research Institute, a COVID-19 designated tertiary care
hospital in Puducherry, India, from April 2022 to December 2022.
Approval for the study was obtained from the institute’s research
and ethics committee (IEC No.370/IEC-33/IGMC&RI/PP-04/2022).
Demographic data, presenting symptoms, and CT chest severity
scores were collected from patient records in the medical records
department The study included patients admitted with COVID-19
illness between January 2021 and June 2021.

Inclusion criteria: Patients who were tested positive for COVID-19
through Reverse Transcription Polymerase Chain Reaction (RT-PCR)
and presented with fever, respiratory symptoms, or Gl symptoms
were included in the studly.

Exclusion criteria: Patients with known digestive diseases such
as gastroesophageal reflux disease or irritable bowel syndrome,
those admitted for observation for less than 24 hours, and pregnant
women were excluded from the study.

CT chest severity scores were determined based on the percentage

of lung lobe involvement. The scores were classified as follows:
Score-1 (<5% area involved), Score-2 (5-25% area involved),
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Score-3 (25-50% area involved), Score-4 (50-75% area involved),
and Score-5 (>75% area involved), with a total score of 25. Scores
less than 8 were considered mild, 9-15 as moderate, and greater
than 15 as severe [8].

Patients included in the study were contacted via phone, and
a detailed history of Gl symptoms was obtained. With patients’
permission, the conversations were recorded over the phone and
considered as informed consent for the study. Some patients were
assessed during their follow-up visits to the hospital. GI symptoms
persisting for more than 30 days after infection were classified as
Gl sequelae [9]. Socio-demographic details (gender, age group),
CT severity scores, and gastrointestinal symptoms such as nausea,
vomiting, diarrhoea, and abdominal pain were recorded.

STATISTICAL ANALYSIS

The collected data were analysed using descriptive and inferential
statistics with the help of SPSS version 26. Qualitative variables were
presented as frequencies and percentages. The association between
CT severity and Gl symptoms was assessed using the Chi-square
test. A p-value <0.05 was considered statistically significant.

RESULTS

A total of 1,903 patients who met the inclusion criteria were included
in the study. Among the participants, 1142 (60%) were males and
761 (40%) were females. The majority of patients 715 (37.6%) were in
the age group of 41-60 years, followed by 21-40 years 613 (32.2%)
[Table/Fig-1]. The mean age of the patients was 48.88+1.72 years.
Regarding CT chest severity scores, 30% of patients had a
normal chest CT scan, while 15.7% had a severe CT severity score
[Table/Fig-2].

Age group (years) n (%)
<20 34 (1.8)
21-40 613 (32.2)
41-60 715 (37.6)
61-80 507 (26.6)
>80 34 (1.8)
Total 1903 (100)

[Table/Fig-1]: Distribution of patients according to age group.

CT severity n (%)

Normal 570 (30.0)
Mild 538 (28.3)
Moderate 497 (26.0)
Severe 298 (15.7)
Total 1903 (100)

[Table/Fig-2]: Distribution of patients according to CT chest severity.

Gastrointestinal symptoms were observed in 495 (26%) patients.
Among the various Gl symptoms, 36.6% experienced abdominal
pain, followed by 19.6% with Gl reflux, and 15.8% with diarrhoea
[Table/Fig-3].

Gl symptoms n (%)
Abdominal pain 181 (36.6)
Vomiting 57 (11.5)
Diarrhoea 78 (15.8)
Gastroesophageal reflux 97 (19.6)
Gl bleed 67 (13.5)
Constipation 39 (7.9)

[Table/Fig-3]: Distribution of patients according to Gl symptoms (n=495).

Interestingly, 28.8% of patients with a normal CT chest developed
Gl symptoms. For patients with mild CT severity scores, 25.6% had
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Gl symptoms, and for patients with moderate CT severity scores,
28% had Gl symptoms. However, only 18% of patients with severe
CT severity scores developed Gl symptoms. This finding was
statistically significant [Table/Fig-4].

Gl t
symptoms Chi-square

CT chest severity No (%) Yes (%) value p-value
Normal 406 (28.9) 164 (28.8)
Mild 400 (28.4) | 138 (25.6)

12.922 0.005*
Moderate 358 (25.4) 139 (28)
Severe 244 (17.3) 54 (18)

[Table/Fig-4]: Association of CT severity with Gl symptoms.

DISCUSSION

COVID-19 viral infection manifests as fever, dry cough, dyspnoea,
headache, and weakness [10]. While respiratory symptoms are
common, some patients also experience Gl symptoms. Recent
research articles on COVID-19 have shown that the Severe Acute
Respiratory Syndrome Corona Virus 2 (SARS-CoV-2) virus RNA
can be detected in stool specimens and rectal swabs [11,12].
Patients with diarrhoea have a higher proportion of virus RNA in
their stool compared to those without diarrhoea. The elimination of
SARS-CoV-2 from stool takes longer than elimination from the nose
and throat [13], leading to concerns about Gl infections and the
possibility of faecal-oral transmission.

SARS-CoV-2 can directly or indirectly affect the digestive system by
causing an inflammatory response. The ACE-2 receptor, used by
the virus for entry, is highly expressed in Gl epithelial cells such as
the ileum, duodenum, caecum, and colon [14]. Studies have shown
a decrease in anti-inflammatory bacteria and an enrichment of
opportunistic pathogensin the gut microbiome of COVID-19 patients,
which persists even after recovery [5]. Furthermore, opportunistic
fungal pathogens have been observed in the faeces of COVID-19
patients during hospitalisation and recovery [6]. Alterations in the
gut microbiota and the expression of ACE-2 receptors in intestinal
cells may contribute to Gl symptoms in COVID-19 patients [4].

Extrapulmonary symptoms, including Gl symptoms, can mislead
physicians, as they may appear before respiratory symptoms. These
symptoms can also persist as chronic conditions after recovery
from COVID-19 in some patients. GI symptoms have been reported
as the initial manifestation of COVID-19, even before fever and
respiratory symptoms [15]. The prevalence of Gl symptoms varies
across studies, with some reporting low prevalence, while others
report higher rates ranging from 30-50% [16-21].

Among the Gl symptoms, diarrhoea and anorexia have been
commonly reported, while abdominal pain is less prevalent [22-27].
The severity of Gl symptoms does not necessarily correlate with the
severity of COVID-19 illness [3]. However, some studies suggest
a higher proportion of Gl symptoms in severe cases [25,28]. In
present study, patients with severe COVID-19 illness had a lower
prevalence of Gl symptoms, indicating less involvement of the Gl
tract compared to the chest.

Limitation(s)

The main limitation of the study design was that the information
obtained through telephonic conversation might not be as accurate
compared to in-person interviews. Another limitation of the study
was the inability to determine the reason for the lower prevalence of
Gl symptoms in patients with a severe CT chest severity score.

CONCLUSION(S)

Chronic Gl symptoms were observed in nearly a quarter of patients
who were hospitalised for COVID-19. Patients with a severe CT chest
severity score exhibited a lower prevalence of Gl symptoms after
recovering from COVID-19 illness. Further epidemiological studies
with a large sample size are recommended to confirm present study
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findings. Additionally, experimental and animal studies should be
conducted to gain a better understanding of these extrapulmonary
symptoms of COVID-19. This will aid in the development of new
guidelines for managing Gl symptoms in COVID-19 patients.

REFERENCES

1

[

(31

[41
(51

[6]

[

(8]

[9]

[10]
[11]

[12]

3]

Letchumanan V, Ab Mutalib NS, Goh BH, Lee LH. Novel coronavirus 2019-nCoV:
Could this virus become a possible global pandemic. Prog Microbes Mol Biol.
2020;3(1):01-06.

Legido-Quigley H, Asgari N, Teo YY, Leung GM, Oshitani H, Fukuda K, et al.
Are high-performing health systems resilient against the COVID-19 epidemic?
Lancet. 2020;395(10227):848-50.

Choudhury A, Tarig R, Jena A, Vesely EK, Singh S, Khanna S, et al. Gastrointestinal
manifestations of long COVID-19: A systematic review and meta-analysis. Therap
Adv Gastroenterol. 2022;15:17562848221118403.

Villapol S. Gastrointestinal symptoms associated with COVID-19: Impact on the
gut microbiome. Transl Res. 2020;226:57-69.

Zuo T, Zhang F, Lui GCY, Yeoh YK, Li AYL, Zhan H, et al. Alterations in
gut microbiota of patients with COVID-19 during time of hospitalisation.
Gastroenterology. 2020;159(3):944-55.

Zuo T, Zhan H, Zhang F, Liu Q, Tso EYK, Lui GCY, et al. Alterations in fecal
fungal microbiome of patients with COVID-19 during time of hospitalisation until
discharge. Gastroenterology. 2020;159(4):1302-10.

Cooney J, Appiahene P, Findlay R, Al-Hillawi L, Rafique K, Laband W, et al. COVID-
19 infection causing residual gastrointestinal symptoms- A single UK centre case
series. Clin Med (Lond). 2022;22(2):181-83. Doi: 10.7861/clinmed.2021-0522.
Sharma S, Aggarwal A, Sharma RK, Patras E, Singhal A. Correlation of chest
CT severity score with clinical parameters in COVID-19 pulmonary disease in a
tertiary care hospital in Delhi during the pandemic period. Egypt J Radiol Nucl
Med. 2022;53(1):166.

Thaweethai T, Jolley SE, Karlson EW, Levitan EB, Levy B, McComsey GA, et
al. Development of a definition of postacute sequelae of SARS-CoV-2 infection.
JAMA. 20283;329(22):1934-46. Doi: 10.1001/jama.2023.8823.

Wu F, Zhao S, Yu B, Chen YM, Wang W, Song ZG, et al. A new coronavirus
associated with human respiratory disease in China. Nature. 2020;579:265-69.
Wang W, Xu Y, Gao R, Lu R, Han K, Wu G, et al. Detection of SARS-CoV-2 in
different types of clinical specimens. JAMA. 2020;323(18):1843-44.

Zhang W, Du RH, Li B, Zheng XS, Yang XL, Hu B, et al. Molecular and serological
investigation of 2019-nCoV infected patients: Implication of multiple shedding
routes. Emerg Microbes Infect. 2020;9(1):386-89.

Wei XS, Wang X, Niu YR, Ye LL, Peng WB, Wang ZH, et al. Diarrhea is associated
with prolonged symptoms and viral carriage in corona virus disease 2019. Clin
Gastroenterol Hepatol. 2020;18(8):1753-59.

[14]

(18]

[1e]

[17]

e

[19]

[20]

[21]

[22]

[23]
[24]

[28]

[26]

[27]

[28]

Sri Vengadesh Gopal et al., Post COVID-19 Gastrointestinal Sequelae

Shirbhate E, Pandey J, Patel VK, Kamal M, Jawaid T, Gorain B, et al. Understanding
the role of ACE-2 receptor in pathogenesis of COVID-19 disease: A potential
approach for therapeutic intervention. Pharmacol Rep. 2021;73(6):1539-50.
Schmulson M, Davalos MF, Berumen J. Beware: Gastrointestinal symptoms can
be a manifestation of COVID-19. Rev Gastroenterol Mexico. 2020;85(3):282-87.
Spiteri G, Fielding J, Diercke M, Campese C, Enouf V, Gaymard A, et al. First
cases of Coronavirus Disease 2019 (COVID-19) in the WHO European Region.
Euro Surveill. 2020;25(9):2000178.

Zhang JJ, Dong X, Cao YY, Yuan YD, Yang YB, Yan YQ, et al. Clinical
characteristics of 140 patients infected with SARS-CoV-2 in Wuhan, China.
Allergy. 2020;75(7):1730-41.

Pan L, Mu M, Yang P, Sun Y, Wang R, Yan J, et al. Clinical characteristics of
COVID-19 patients with digestive symptoms in Hubei, China: A descriptive,
cross-sectional, multicenter study. Am J Gastroenterol. 2020;115(5):766-73.
Cholankeril G, Podboy A, Aivaliotis VI, Tarlow B, Pham EA, Spencer SP, et
al. High prevalence of concurrent gastrointestinal manifestations in patients
with severe acute respiratory syndrome coronavirus 2: Early experience from
California. Gastroenterology. 2020;159:775-77.

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(1):81-95.

Sukharani N, Kumar J, Makheja K, Bai P, Sharma S, Subash K, et al. Gastrointestinal
manifestation of COVID-19 in hospitalized patients. Cureus. 2021;13(9):e18024.
Fang D, Ma J, Guan J, Wang M, Song Y, Tian D, et al. Manifestations of digestive
system of hospitalized patients with coronavirus disease 2019 in Wuhan, China:
A single-center descriptive study. Chin J Dig. 2020;151-56.

Luo S, Zhang X, Xu H. Don’t overlook digestive symptoms in patients with 2019 novel
coronavirus disease (COVID-19). Clin Gastroenterol Hepatol. 2020;18(7):1636-37.
Xiao F, Tang M, Zheng X, Liu Y, Li X, Shan H. Evidence for gastrointestinal
infection of SARS-CoV-2. Gastroenterology. 2020;158(6):1831-33.e3.

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(9):843-51.

Sulaiman T, Algharawi AA, Idrees M, Alzaidy RH, Faris K, Cullingford G, et al.
The prevalence of gastrointestinal symptoms among patients with COVID-19
and the effect on the severity of the disease. JGH Open. 2020;4(6):1162-66.
Suresh Kumar VC, Mukheriee S, Harne PS, Subedi A, Ganapathy MK,
Patthipati VS, et al. Novelty in the gut: A systemic review and meta-analysis
of the gastrointestinal manifestations of COVID-19. BMJ Open Gastro.
2020;7(1):e000417. Doi:10.1136/bmjgast-2020-000417.

Henry BM, de Oliveira MHS, Benoit J, Lippi G. Gastrointestinal symptoms
associated with severity of Coronavirus Disease 2019 (COVID-19): A pooled
analysis. Intern Emerg Med. 2020;15(5):857-59.

PARTICULARS OF CONTRIBUTORS:
Associate Professor, Department of General Surgery, Indira Gandhi Medical College and Research Institute, Puducherry, India.
2. Associate Professor, Department of General Surgery, Indira Gandhi Medical College and Research Institute, Puducherry, India.
3. Assistant Professor, Department of General Surgery, Indira Gandhi Medical College and Research Institute, Puducherry, India.
4. Junior Resident, Department of General Surgery, Indira Gandhi Medical College and Research Institute, Puducherry, India.

1.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Sri Vengadesh Gopal,

Plot No. 23, Third Cross, VM Garden, 100 Feet Road,

Shanmugapuram, Puducherry-605009, India.

E-mail: srivengadesh@gmail.com

AUTHOR DECLARATION:

Financial or Other Competing Interests: None
Was Ethics Committee Approval obtained for this study? Yes
Was informed consent obtained from the subjects involved in the study? Yes

For any images presented appropriate consent has been obtained from the subjects.

Journal of Clinical and Diagnostic Research. 2023 Dec, Vol-17(12): 0OC23-0C25

PLAGIARISM CHECKING METHODS: WanHetal]

ETYMOLOGY: Author Origin

e Plagiarism X-checker: Jun 15, 2023

* Manual Googling: Sep 22, 2023

EMENDATIONS: 7

e Thenticate Software: Oct 14, 2023 (6%)

NA

Date of Submission: Jun 14, 2023
Date of Peer Review: Sep 06, 2023
Date of Acceptance: Oct 18, 2023
Date of Publishing: Dec 01, 2023


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

