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ABSTRACT

Background: COVID-19 pandemic or coronavirus is a systemic disease taken into consideration for vascular
system-specific tropism where microcirculation alteration has a significant pathogenic role. The coronavirus
affects the gastrointestinal tract, abdominal manifestation, and hepatobiliary system.

Aim: the aim of the present study was to evaluate the association of gastrointestinal symptoms with unfavorable
prognosis of coronavirus patients.

Materials and Methods: This single-center cross-sectional study was carried out on 486 patients with or without
gastrointestinal symptoms and was conducted for six months duration from January to June 2021 at
Gastroenterology department, Isra University Hospital, Hyderabad. All these patients were categorized into two
main groups; group-l patients exposed to coronavirus with gastrointestinal symptoms while group-Il patients
exposed to COVID-19 without gastrointestinal symptoms. Gastrointestinal symptoms were associated with acute
respiratory distress syndrome (ARDS), continuous renal replacement therapy (CRRT), non-invasive ventilator
treatment, tracheotomy, and tracheal intubation. Multivariable and unilateral regression models were utilized for
data analysis.

Results: Of the total 486 patients, 157 (32.3%) were with gastrointestinal symptom patients while 329 (67.7%)
were without Gl symptoms. Propensity scores were analyzed in both groups. Both groups were equally
susceptible to higher mortality risks but COVID-19 patients with gastrointestinal symptoms were at high risk of
acute respiratory distress syndrome. Of the 157 patients with Gl symptoms, 44 (28.03%) were initially diagnosed
and 113 (71.97%) were diagnosed in hospital. The prevalence of vomiting or nausea, diarrhea, abdominal
distention, and abdominal pain were 30 (19.1%), 83 (52.9%), 18 (11.5%), and 26 (16.6%) respectively. Dyspnea,
fatigue, fever, chest tightness, and cough were common COVID-19 symptomatic patients. The prevalence of Gl
symptoms patients had dyspnea 23 (14.6%), fatigue 45 (28.7%), fever 128 (81.5%), chest tightness 25 (15.9%),
and cough 72 (45.9%) were statistically significant and higher compared to the no symptoms of gastrointestinal
disease patients.

Conclusion: Our study found the high prevalence of COVID-19 patients with gastrointestinal symptoms
compared to without gastrointestinal symptoms in COVID-19 patients and associated with non-invasive
mechanical ventilation and risks of acute respiratory distress syndrome. Hence, COVID-19 patients with

gastrointestinal symptoms should be taken care of in healthcare protection.
Keywords: COVID-19, Gastrointestinal symptoms, ARDS or acute respiratory distress syndrome

INTRODUCTION

COVID-19 is a severe acute respiratory syndrome
originating from Wuhan City, Province Hubei, China in
2019%. COVID-19 pandemic or coronavirus is a systemic
disease taken into consideration for vascular system-
specific tropism where microcirculation alteration has a
significant pathogenic role. The coronavirus affects the
gastrointestinal  tract, abdominal manifestation, and
hepatobiliary system?3. The World Health Organization
(WHO) declared coronavirus disease a pandemic after 10
million infected individuals, approximately half million
deaths worldwide*. A study conducted on coronavirus at
early stages found that COVID-19 pneumonia transmitted
from person to person through close touch and contact with
infected individuals, respiratory droplets and contaminated
objects touching®’. Hence, patient’s isolation and effective
control measures for infected individuals could decrease
the incidence rate of coronavirus infections®. The diagnostic
tests, intensive care workload, mitigation strategies such as
interpersonal contacts restriction in COVID-19 affected
territories have been increased and effectively established®.

Severe acute respiratory syndrome infection and mortality
rate were significantly higher among the male population
compared to the female!. The main contributing factors for
COVID-19 spreading and transmission by droplets were
sneezing, coughing, and indirect contamination*?.

Several studies reported an increasing trend of
gastrointestinal symptoms and sign during the COVID-19
pandemic!?13, Certainly, gastrointestinal symptoms such as
vomiting and nausea besides respiratory symptoms were
found in the USA's first known COVID-19 patient!4.
Previous literature on COVI-19 patients reported abdominal
pain without typical SARS-CoV-2 respiratory symptoms.
Hence, the first physician to suggest COVID-19 infection
would be an abdominal radiologist because of abdominal
tomography (CT) findings in lower lung lobes. Some
studies suggested additional CT of the whole chest for
abdominal pain in coronavirus infection'®. Patients with
severe gastrointestinal symptoms could be declared as
coronavirus disease and mild gastrointestinal symptoms
were not considered as COVID-19 patients. Loss of
appetite followed by vomiting and nausea are the most
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common gastrointestinal symptoms while abdominal pain
and diarrhea is in small percentage GI symptoms?*6.

A retrospective study conducted on 141 COVID-19
patients reported abdominal pain was the common
gastrointestinal symptom with the positive and negative
prevalence of CT abdominal findings 53.8%and 73.8%
respectively. Gastrointestinal tract segmented wall
thickness was the main CT findings in most cases.
Additionally, about 64% of abdominal patient's with
negative or no positive findings on CT however lung bases
COVID-19 pneumonia were suggestive and shown
gastrointestinal symptoms on CT. This concluded
thatCOVID-19 must have abdominal symptoms without
correlating abdominal CT findings'é. Another study reported
abdominal findings incidence in coronavirus patients
without or with abdominal symptoms and found that
COVID-19 patient's abdomen most common finings was
the bowel abnormalities. Fat stranding of the edematous
wall, pneumatics of small bowel with portal venous gases,
severe colitis, gastritis, and no wall thickening of the fluid-
filled colon were the CT abdomen findings'’. The present
study was conducted with an aim to assess the
gastrointestinal symptoms in the unfavorable prognosis of
COVID-19 patients.

METHODS
This single-center cross-sectional study was carried out on
486 patients with or without gastrointestinal symptoms at
Gastroenterology department, Isra University Hospital,
Hyderabad for six months duration from January to June
2021. All these patients were categorized into two main
groups; group-l patients exposed to coronavirus with
gastrointestinal symptoms while group-Il patients exposed
to COVID-19 without gastrointestinal symptoms.
Gastrointestinal symptoms were associated with acute
respiratory distress syndrome (ARDS), continuous renal
replacement therapy (CRRT), non-invasive ventilator
treatment, tracheotomy, and tracheal intubation.
Multivariable and unilateral regression models were utilized
for data analysis. All the individual enrolled in this study
was coronavirus diagnosed patients followed the WHO
criteria for new coronavirus pneumatic prevention program.
Based on clinical symptoms, nasopharyngeal swabs, and
real-time reverse transcription PCR (RT-PCR) positive
tested COVID-19 patients were diagnosed. All the
individuals underwent chest chromatography and were
divided into Gl symptoms and no GI symptoms.
Demographic, clinical, epidemiological, treatment and
outcomes information was extracted from the patient's
medical record and were analyzed by the investigator. The
data collected includes gender, age, comorbidities,
exposure history, chronic heart failure, kidney disease, liver
dysfunction, chronic pulmonary disease, cerebrovascular
disease, gastrointestinal symptoms such as acid reflux,
diarrhea, abdominal distention, and abdominal pain),
ordinary symptoms (cough, chest pain, fever, fatigue,
headache, and chest tightness), laboratory and radiological
findings include corticosteroids, antivirals, high-flow nasal
oxygen therapy, antibiotics, and proton pump inhibitors
(PPIs). Additionally, complications such as acute liver
injury, acute respiratory distress syndromes and acute
kidney failure or injury and mortality status. The COVID-19

patients with GI symptoms were correlated with clinical
features such as tracheotomy, non-invasive ventilator
treatment, ARDS, tracheal intubation, and continuous renal
replacement therapy (CRRT) and mortality were examined.
Other outcomes involve high-flow nasal oxygen therapy,
AKI, non-invasive mechanical ventilation, tracheotomy,
CRRT, tracheal intubation, and, acute liver injury were
investigated.

The propensity scores measures the COVID-19
specific exposure probability with gastrointestinal versus
without  gastrointestinal symptoms  as baseline
measurement covariates. COVID-19 patients with Gl
symptoms covariate were dependent variables, gender,
age, comorbidities, and exposure history estimated by
propensity scores. Categorical and continuous variables
were expressed as frequency, percentage n (%), and
median (IQR) respectively. x3-test and Mann Whitney test
associate the coronavirus patients with or without
gastrointestinal symptoms. Multivariable and univariable
regression models explored the association among
intubation, CRRT, treatment on a non-invasive ventilator,
acute respiratory distress syndrome, and Gl symptoms.
Statistically p-value <0.05 was considered significant.
SPSS version 20 analyzed the data.

RESULTS

Of the total 486 patients, 157 (32.3%) were with
gastrointestinal symptom patients while 329 (67.7%) were
without GI symptoms. Both groups propensity scores were
analyzed in. Both groups were equally susceptible to higher
mortality risks but COVID-19 patients with gastrointestinal
symptoms were at high risk of acute respiratory distress
syndrome. Of the 157 patients with Gl symptoms, 44
(28.03%) were initially diagnosed and 113 (71.97%) were
diagnosed in hospital in Figure 1. Demographic
characteristics such as age distribution and gender
distribution is demonstrated in Table-1. Propensity scores
was almost same before and after matching.

Table-1 Demographic Characteristics of 486 patients (with or without Gl

symptoms)
Parameters Patients with Patients without P-value
Gl Symptoms Gl Symptoms
(n=157) (n=329)
Age (years) 59.3+3.4 57.6x2.7 0.059
<18 0 1
19-42 28 (17.8%) 77 (23.4%)
43-63 85 (54.1%) 146 (44.4%)
>64 44 (28.03%) 105 (31.9 %)
Gender n (%) 0.673
Male 75 (48%) 171 (52%)
Female 82 (52%) 158 (48%)
Exposure 21 (13.4%) 46 (13.9%) 0.582
History n (%)
Hypertension n 57 (36.3%) 104 (31.6%) 0.395
(%)
Comorbidities n | 86 (54.8%) 164 (49.8%) 0.354
(%)
Chronic heart 8 (5.17%) 7 (2.3%) 0.046
failure n (%)
Pulmonary 11 (7%) 14 (4.6%) 0.167
disease n (%)
Chronic kidney 12 (7.6%) 13 (3.8%) 0.055
disease
Liver 12 (7.6%) 27 (8.1%) 0.791
dysfunction
PJMHS Vol. 15, NO.9, SEP 2021 2409




Gastrointestinal Symptoms Associated with Unfavorable Prognosis of Covid-19 Patients

‘ = Initial Diagnosed

= Hospitalized
Diagnosed

Figure-1 Prevalence of initial and hospitalized diagnosed patients
(n=157)
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Figure-2. Prevalence of Gl manifestations (n=157)

Table-2 Prevalence of COVID-19 patients with Gl symptoms

(16.6%) respectively as shown in Figure 2. Dyspnea,
fatigue, fever, chest tightness, and cough were common
COVID-19 symptomatic patients. The prevalence of Gl
symptoms in COVID-19 patients had dyspnea 23 (14.6%),
fatigue 45 (28.7%), fever 128 (81.5%), chest tightness 25
(15.9%), and cough 72 (45.9%) were statistically significant

and higher compared to the no symptoms of
gastrointestinal disease patients as shown in Table
2/Figure 3.

In COVID-19 patients, various treatment has been
prescribed and given to patients with or without
gastrointestinal symptoms. Antibodies [125 (79.6%) versus
219 (66.6%)], antiviral [150 (95.5%) versus 297 (90.3%)],
and corticosteroids [65 (41.4) versus 112 (34%)] with p-
value < 0.001, =0.04, and =0.02 respectively were the
treatment given to with or without Gl symptoms patients as
shown in Table-3. A therapy of high flow nasal was given to
130 (82.8%) COVID-19 patients with Gl symptoms. Other
treatments were tracheal intubation 9 (5.7%), non-invasive
mechanical ventilation 24 (15.3%), and CRRT 3 (1.9%) in
Figure-4. Besides acute kidney and liver injuries,
respiratory distress syndrome was the most prevalent
COVID-19 complication. The COVID-19 patients with Gl
symptoms had a higher prevalence of ADRs compared to
those without GI symptoms.

Table-3 Comparison of Treatment given to COVID-19 patients with or
without Gl symptoms

Gl Symptoms Frequency n Percentage %
Dyspnea 23 14.6
Fatigue 45 28.7
Fever 128 81.5
Chest tightness 25 15.9
Cough 72 45.9
s 459
Coveh N 72
. 15.9
Chest Tightness 5
81.5 M Percentage %
Fever 128
® Frequency n
i |l 287
Fatigue _ 45
14.6
Dyspnea 23
0 50 100 150

Figure-3. Prevalence of COVID-19 patients with GI symptoms

The prevalence of Gl manifestations such as vomiting
or nausea, diarrhea, abdominal distention, and abdominal
pain were 30 (19.1%), 83 (52.9%), 18 (11.5%), and 26

Treatment COVID-19 COVID-19 Patients | P-value
Patients with GI without Gl
Symptoms symptoms n=329,
n=157, % %
Antibodies 125 (79.6) 219 (66.6%) <0.001
Antiviral 150 (95.5) 297 (90.3) 0.04
Corticosteroids 65 (41.4) 112 (34) 0.02
Chart Title
| 19
RRT
¢ 3
Non-invasive Mechanical 153
Ventilation 24
B 57
Tracheal Intubation . 9
82.8
Nasal Flow Therapy 130

o

20 40 60 80 100 120 140

Non-invasive
N_?;ZL:low IrT:jlgzteiaoln Mechanical CRRT
Py Ventilation
M Percentage % 82.8 5.7 15.3 1.9
M Frequency n 130 9 24 3

Figure.4 Prevalence of Treatment given to COVID-19 patients with
Gl symptoms n=157

DISCUSSION

COVID-19 pandemic referred to as infectious diseases
causing disastrous consequences and extraordinary
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challenges for human health are increasing day by day
globally'®21, Coronavirus's significant manifestations are
respiratory symptoms spread by humans to humans
through physical contact and droplets caused by sneezing
and coughing?. The mitigation strategy of COVID-19
spreading is complete isolation by staying home or
guarantine at an isolation center?®. Various clinical
symptoms were noticed since the outbreak of COVID-19 in
Wuhan, China. The present study focused on
gastrointestinal symptoms present in COVID-19 patients
based on the hypothesis that coronavirus patients had a
spectrum of symptoms. Another study found respiratory
symptoms such as fever and cough as a majority feature
among the coronavirus spectrum of symptoms. It has been
reported that GI symptoms are manifested consistently as
secondary symptoms in COVID-19 patients?*. Gl bleeding,
vomiting, diarrhea, nausea, hepatic involvement, anorexia,
and abdominal pain were the main gastrointestinal
symptoms among COVID-19 patients?®. In infected
patients, the initial and prevalent Gl symptom was
diarrhea?®. Loss of appetite was more common in adults
compared to children vomiting?”. One study reported 3%
diarrhea in infected patients as gastrointestinal symptoms
which concluded that unusual Gl symptoms can be present
in coronavirus infected patients?8.

COVID-19 spreading can be effectively controlled by
early diagnosis of inestimable importance of GI symptoms
and awareness among infected patients. The infectious
disease complications increase day by day due to its novel
nature. Endoscopy and colonoscopy were performed to
distinguish the inflammatory bowel or cancer disease from
coronavirus disease. The present study reported that
higher risks of acute respiratory distress syndrome,
tracheal intubation, and non-invasive mechanical
ventilation was associated with gastrointestinal syndrome
in COVID-19 patients. Although mortality risks among
coronavirus patients were the same for both with or without
Gl symptoms. Another study conducted on 2,226 COVID-
19 patients reported lower mortality rates among patients
who had Gl symptoms?®, In contrast, one study found a
high severity rate among coronavirus infected patients with
Gl symptoms compared to those without any Gl
symptoms®,

In our study, a high prevalence of GI symptoms such
as chest tightness, myalgia, fever, fatigue, cough, and
dyspnea were infectious disease clinical characteristics.
Also, a higher tendency toward disease severity and acute
respiratory distress syndrome complications were noticed
in coronavirus patients with Gl symptoms compared to
those without GI symptoms similar to a previous studys.
Increased procalcitonin levels, CRP, decreased serum
levels, lymphocyte count was the evidence for electrolyte
disturbance and bacterial translocation. Additionally, acute
liver and kidney injuries increasing incidence were same in
both GI symptoms and without GI symptoms coronavirus
patients. In COVID-19patients, Gl symptoms patients
contain above 133 pmol/L of creatinine and AST level at a
higher rate compared to those without Gl
symptoms. Previous studies reported higher rate of acute
respiratory distress syndrome, tracheal intubation, and non-
invasive ventilation (mechanical) were significantly
associated with Gl symptoms present in COVID-19

patients®?33, However, the present study found no increase
in the mortality rate of COVID-19 patients with Gl
symptoms.

CONCLUSION

Our study found the high prevalence of COVID-19 patients
with gastrointestinal symptoms compared to without
gastrointestinal symptoms in COVID-19 patients and
associated with non-invasive mechanical ventilation and
risks of acute respiratory distress syndrome. Hence,
COVID-19 patients with gastrointestinal symptoms should
be taken care of in healthcare protection.

REFERENCES

1. adhikari, S. P., Meng, S., Wu, y. J., Mao, y. P,, ye, R. X.,
Wang, Q. Z., ... Zhou, H. (2020). Epidemiology, causes,
clinical manifestation and diagnosis, prevention and control
of coronavirus disease (COVID-19) during the early outbreak
period: a scoping review. Infectious Diseases of Poverty,
9(1), 29.

2. Almadi, M. a., aljebreen, a. M., azzam, N., alammar, N.,
aljahdli, E. S., alsohaibani, F. I., ... Batwa, F. (2020).
COVID-19 and endoscopy services in intermediately
affected countries: a position statement from the Saudi
Gastroenterology ~ association. Saudi  Journal of
Gastroenterology, 26(5), 240-248.

3. Aminnejad, R., & Hormati, a. (2020). The equal danger of
improper use of face mask and use of improper mask.
Archives of Clinical Infectious Diseases, 15(3), €103100. an,
P., Chen, H., Ren, H., Su, J., Ji, M, Kang, J., ... yu, H.
(2020). Gastrointestinal symptoms onset in COVID-19
patients in Wuhan, China. Digestive Diseases and Sciences.
advance online publication. doi: 10.1007/s10620-020-06693-

6.
4, Baj, J., Karakuta-Juchnowicz, H., Teresin ’ski, G.,
Buszewicz, G., Ciesielka, M., Sitarz, E., ... Maciejewski, R.

(2020). COVID-19: specific and non-specific clinical
manifestations and symptoms: The current state of
knowledge. Journal of Clinical Medicine, 9(6), 1753.

5. Carnero  Contentti, E., & Correa, J. (2020).
Immunosuppression during the COVID-19 pandemic in
neuromyelitis optica spectrum disorders patients: a new
challenge. Multiple Sclerosis and Related Disorders, 41,
102097.

6. Chang, D., Lin, M., Wei, L., Xie, L., Zhu, G., Dela Cruz, C.
S., Sharma, L. (2020). Epidemiologic and clinical
characteristics of novel coronavirus infections involving 13
patients outside Wuhan, China. JAMA, 323(11), 1092-1093.

7. Chen, J., Qi, T., Liy, L., Ling, y., Qian, Z., Li, T., Lu, H.
(2020). Clinical progression of patients with COVID-19 in
Shanghai, China. Journal of Infection, 80(5), e1—e6.

8. Chen, N., Zhou, M., Dong, X., Qu, J., Gong, F., Han, y.,
Zhang, L. (2020). Epidemiological and clinical characteristics
of 99 cases of 2019 novel coronavirus pneumonia in Wuhan,
China: a descriptive study. The Lancet, 395(10223), 507—
513.

9. D’amico, F., Baumgart, D. C., Danese, S., & Peyrin-Biroulet,
L. (2020). Diarrhea during COVID-19 infection:
Pathogenesis, epidemiology, prevention and management.
Clinical Gastroenterology and Hepatology, 18(8), 1663—
1672.

10. Fang, D., Ma, J., Guan, J., Wang, M., Song, vy., Tian, D., &
Li, P. (2020). Manifestations of digestive system in
hospitalized patients with novel coronavirus pneumonia in
Wuhan, China: a single-center, descriptive study. Chinese
Journal of Digestive Diseases, (12), EO05—-E005.

PJMHS Vol 15,NO.9, SEP 2021 2411



Gastrointestinal Symptoms Associated with Unfavorable Prognosis of Covid-19 Patients

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Gao, Q. y., Chen, y. X., & Fang, J. y. (2020). 2019 Novel
coronavirus infection and gastrointestinal tract. Journal of
Digestive Diseases, 21(3), 125-126.

Ma C, Zhang H. COVID-19, a far cry from the influenza.
Precis Clin Med. (2020) 3:100-3. doi:
10.1093/pcmedi/pbaa015

Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al.
Epidemiological and clinical characteristics of 99 cases of
2019 novel coronavirus pneumonia in Wuhan, China: a
descriptive study.

Lancet. (2020) 395:507-13. doi: 10.1016/S0140-
6736(20)30211-7 4. Wang Y, Liu Y, Liu L, Wang X, Luo N,
Ling L. Clinical outcome of 55 asymptomatic cases at the
time of hospital admission infected with SARS-Coronavirus-2
in Shenzhen, China. J Infect Dis. (2020) 221:1770-4. doi:
10.1093/infdis/jiaal19

Guan W-J, Ni Z-Y, Hu Y, Liang W-H, Ou C-Q, He J-X, et al.
Clinical characteristics of coronavirus disease 2019 in China.
N Engl J Med. (2020)  382:1708-20. doi:
10.1101/2020.02.06.20020974

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clinical
characteristics of 138 hospitalized patients with 2019 novel
coronavirus-infected pneumonia in Wuhan, China. JAMA.
(2020) 323:1061-9. doi: 10.1001/jama.2020.1585

Wang X, Liu Z, Li J, Zhang J, Tian S, Lu S, et al. Impacts of
type 2 diabetes on disease severity, therapeutic effect, and
mortality of patients with COVID-19. J Clin Endocrinol
Metab. (2020) 105:dgaa535. doi: 10.1210/clinem/dgaa535
Zhang J, Lu S, Wang X, Jia X, Li J, Lei H, et al. Do
underlying cardiovascular diseases have any impact on
hospitalised patients with COVID-19? Heart. (2020)
106:1148-53. doi: 10.1136/heartjnl-2020-316909

DuY, Tu L, Zhu P, Mu M, Wang R, Yang P, et al. Clinical
features of 85 fatal cases of COVID-19 from Wuhan. A
retrospective observational study. Am J Respir Crit Care
Med. (2020) 201:1372-9. doi: 10.1164/rccm.2020 03-
05430C.

Lan J, Ge J, Yu J, Shan S, Zhou H, Fan S, et al. Structure of
the SARS-CoV-2 spike receptor-binding domain bound to
the ACE2 receptor. Nature. (2020) 581:215-20. doi:
10.1038/s41586-020-2180-5

Du M, Cai G, Chen F, Christiani DC, Zhang Z, Wang M.
Multiomics evaluation of gastrointestinal and other clinical
characteristics of severe acute respiratory syndrome
coronavirus 2 and  coronavirus  disease  2019.
Gastroenterology. (2020) 158:2298-2301. doi:
10.1053/j.gastro.2020.03.045

Zang R, Gomez Castro MF, McCune BT, Zeng Q, Rothlauf
PW, Sonnek NM, et al. TMPRSS2 and TMPRSS4 promote
SARS-CoV-2 infection of human small intestinal enterocytes.
Sci Immunol. (2020) 5:eabc3582. doi:
10.1126/sciimmunol.abc3582

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Cheung KS, Hung IF, Chan PP, Lung KC, Tso E, Liu R, et
al. Gastrointestinal manifestations of SARS-CoV-2 infection
and virus load in fecal samples from the Hong Kong cohort
and systematic review and meta-analysis. Gastroenterology.
(2020) 159:81-95. doi: 10.1053/j.gastro.2020.03.065

Hu B, Sun R, Wu A, Ni Y, Liu J, Guo F, et al. Severity of
acute gastrointestinal injury grade is a predictor of all-cause
mortality in critically ill patients: a multicenter, prospective,
observational study. Crit Care. (2017) 21:188. doi:
10.1186/s13054-017-1780-4.

ARDS Definition Task Force, Ranieri VM, Rubenfeld GD,
Thompson BT, Ferguson ND, Caldwell E, et al. Acute
respiratory distress syndrome: the Berlin definition. JAMA.
(2012) 307:2526-33. doi: 10.1001/jama.2012.5669

Palevsky PM, Liu KD, Brophy PD, Chawla LS, Parikh CR,
Thakar CV, et al. KDOQI US commentary on the 2012
KDIGO clinical practice guideline for acute kidney injury. Am
J Kidney Dis. (2013) 61:649-72. doi:
10.1053/j.ajkd.2013.02.349

Jin X, Lian J-S, Hu J-H, Gao J, Zheng L, Zhang Y-M, et al.
Epidemiological, clinical and virological characteristics of 74
cases of coronavirus-infected disease 2019 (COVID-19) with
gastrointestinal symptoms. Gut. (2020) 69:1002-9. doi:
10.1136/gutjnl-2020-320926.

Musa, S. (2020). Hepatic and gastrointestinal involvement in
coronavirus disease 2019 (COVID-19): What do we know till
now? Arab Journal of Gastroenterology, 21(1), 3-8.
Nikpouraghdam, M., Jalali Farahani, a., alishiri, G., Heydari,
S., Ebrahimnia, M., Samadinia, H., Bagheri, M. (2020).
Epidemiological characteristics of coronavirus disease 2019
(COVID-19) patients in IRaN: a single center study. Journal
of Clinical Virology, 127, 104378.

Redd, W. D., Zhou, J. C, Hathorn, K. E., McCarty, T. R,
Bazarbashi, a. N., Thompson, C. C., Chan, W. W. (2020).
Prevalence and characteristics of gastrointestinal symptoms
in patients with SaRS-CoV-2 infection in the United States: a
multicenter cohort study. Gastroenterology, 159(2), 765-—
767.e2.

Song, F., Shi, N., Shan, F., Zhang, Z., Shen, J., Lu, H., Shi,
y. (2020). Emerging 2019 novel coronavirus (2019-nCoV)
pneumonia. Radiology, 295(1), 210-217.

Tian, y., Rong, L., Nian, W, & He, y. (2020). Review article:
Gastrointestinal features in COVID-19 and the possibility of
faecal transmission.  Alimentary = Pharmacology &
Therapeutics, 51(9), 843-851.

Zhu, N., Zhang, D., Wang, W., Li, X., yang, B., Song, J.,
Tan, W.; China Novel Coronavirus Investigating and
Research Team. (2020). a novel coronavirus from patients
with pneumonia in China, 2019. The New England Journal of
Medicine, 382(8):727-733.

2412 PJMHS Vol. 15, NO.9, SEP 2021



