World Jc

World ] Clin Cases 2022 Feb

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 4 February 6, 2022

REVIEW
1140 COVID-19: Gastrointestinal manifestations, liver injury and recommendations

Ozkurt Z, Cinar Tanriverdi E

ORIGINAL ARTICLE

Retrospective Study

1164 Continuous intravenous infusion of recombinant human endostatin using infusion pump plus
chemotherapy in non-small cell lung cancer

Qin ZQ, Yang SF, Chen Y, Hong CJ, Zhao TW, Yuan GR, Yang L, Gao L, Wang X, Lu LQ

1172 Sequential sagittal alignment changes in the cervical spine after occipitocervical fusion

Zhu C, Wang LN, Chen TY, Mao LL, Yang X, Feng GJ, Liu LM, Song YM

1182  Importance of the creation of a short musculofascial tunnel in peritoneal dialysis catheter placement

Lee CY, Tsai MK, Chen YT, Zhan YJ, Wang ML, Chen CC

1190 Clinical effect of methimazole combined with selenium in the treatment of toxic diffuse goiter in children

Zhang XH, Yuan GP, Chen TL

1198  Clinical study on the minimally invasive percutaneous nephrolithotomy treatment of upper urinary calculi

Xu XJ, Zhang J, Li M, Hou JQ

Observational Study

1206  Comparison of diagnostic validity of two autism rating scales for suspected autism in a large Chinese
sample

ChuJH, Bian F, Yan RY, Li YL, Cui YH, Li Y
1217  Doctor-led intensive diet education on health-related quality of life in patients with chronic renal failure
and hyperphosphatemia

Feng XD, Xie X, He R, Li F, Tang GZ

SYSTEMATIC REVIEWS

1226  What are the self-management experiences of the elderly with diabetes? A systematic review of qualitative
research

Li TJ, Zhou J, Ma JJ, Luo HY, Ye XM

META-ANALYSIS

1242  Comparison of the clinical performance of i-gel and Ambu laryngeal masks in anaesthetised paediatric
patients: A meta-analysis

Bao D, Yu Y, Xiong W, Wang YX, Liang Y, Li L, Liu B, Jin X

WJCC | https://www.wjgnet.com I February 6,2022 | Volume10 | Issue4 |

Jaishideng®



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 10 Number 4 February 6, 2022

1255

1263

1278

1286

1291

1296

1311

1320

1326

1333

1341

1349

1357

CASE REPORT

Autogenous iliotibial band enhancement combined with tendon lengthening plasty to treat patella baja: A
case report

Tang DZ, Liu Q, Pan JK, Chen YM, Zhu WH

Sintilimab-induced autoimmune diabetes: A case report and review of the literature

Yang J, Wang Y, Tong XM

Unicentric Castleman disease was misdiagnosed as pancreatic mass: A case report

Zhai HY, Zhu XY, Zhou GM, Zhu L, Guo DD, Zhang H

Iguratimod in treatment of primary Sjogren’s syndrome concomitant with autoimmune hemolytic anemia:
A case report

Zhang J, Wang X, Tian JJ, Zhu R, Duo RX, Huang YC, Shen HL

Primary central nervous system lymphoma presenting as a single choroidal lesion mimicking metastasis:
A case report

Jang HR, Lim KH, Lee K

Surgical treatment of acute cholecystitis in patients with confirmed COVID-19: Ten case reports and
review of literature

Bozada-Gutiérrez K, Trejo-Avila M, Chavez-Herndndez F, Parraguirre-Martinez S, Valenzuela-Salazar C, Herrera-

Esquivel J, Moreno-Portillo M

Hydrogen inhalation promotes recovery of a patient in persistent vegetative state from intracerebral
hemorrhage: A case report and literature review

Huang Y, Xiao FM, Tang WJ, Qiao J, Wei HF, Xie YY, Wei YZ

Ultrasound-guided needle release plus corticosteroid injection of superficial radial nerve: A case report

Zeng Z, Chen CX

Inverted Y ureteral duplication with an ectopic ureter and multiple urinary calculi: A case report

Ye WX, Ren LG, Chen L

Multiple miscarriages in a female patient with two-chambered heart and situs inversus totalis: A case
report

Duan HZ, Liu JJ, Zhang XJ, Zhang J, Yu AY

Chidamide combined with traditional chemotherapy for primary cutaneous aggressive epidermotropic
CD8+ cytotoxic T-cell lymphoma: A case report

He ZD, Yang HY, Zhou SS, Wang M, Mo QL, Huang FX, Peng ZG

Fatal rhabdomyolysis and disseminated intravascular coagulation after total knee arthroplasty under
spinal anesthesia: A case report

Yun DH, Suk EH, Ju W, Seo EH, Kang H

Left atrial appendage occlusion in a mirror-image dextrocardia: A case report and review of literature

Tian B, Ma C, Su JW, Luo J, Sun HX, Su J, Ning ZP

JBaishideng®

WJCC | https://www.wjgnet.com I February 6,2022 | Volume10 | Issue4



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 10 Number 4 February 6, 2022
1366  Imaging presentation of biliary adenofibroma: A case report
Li SP, Wang P, Deng KX
1373  Multiple gouty tophi in the head and neck with normal serum uric acid: A case report and review of
literatures
Song Y, Kang ZW, Liu Y
1381  Toxic epidermal necrolysis induced by ritodrine in pregnancy: A case report
Liu WY, Zhang JR, Xu XM, Ye TY
1388  Direct antiglobulin test-negative autoimmune hemolytic anemia in a patient with p-thalassemia minor
during pregnancy: A case report
Zhou Y, Ding YL, Zhang LJ, Peng M, Huang J
1394  External penetrating laryngeal trauma caused by a metal fragment: A Case Report
Qiu ZH, Zeng J, Zuo Q, Liu ZQ
1401  Antegrade in situ laser fenestration of aortic stent graft during endovascular aortic repair: A case report
Wang ZW, Qiao ZT, Li MX, Bai HL, Liu YF, Bai T
1410  Hoffa’s fracture in an adolescent treated with an innovative surgical procedure: A case report
Jiang ZX, Wang P, Ye SX, Xie XP, Wang CX, Wang Y
1417  Hemizygous deletion in the OTC gene results in ornithine transcarbamylase deficiency: A case report
Wang LP, Luo HZ, Song M, Yang ZZ, Yang F, Cao YT, Chen J
1423  Langerhans cell histiocytosis presenting as an isolated brain tumour: A case report
Liang HX, Yang YL, Zhang Q, Xie Z, Liu ET, Wang SX
1432  Inflammatory myofibroblastic tumor after breast prosthesis: A case report and literature review
Zhou P, Chen YH, Lu JH, Jin CC, Xu XH, Gong XH
1441  Eustachian tube involvement in a patient with relapsing polychondritis detected by magnetic resonance
imaging: A case report
Yunaiyama D, Aoki A, Kobayashi H, Someya M, Okubo M, Saito K
1447  Endoscopic clipping for the secondary prophylaxis of bleeding gastric varices in a patient with cirrhosis: A
case report
Yang GC, Mo YX, Zhang WH, Zhou LB, Huang XM, Cao LM
LETTER TO THE EDITOR
1454  Rituximab as a treatment for human immunodeficiency virus-associated nemaline myopathy: What does
the literature have to tell us?
Gongalves Junior J, Shinjo SK
Guieidenge WICC | https://www.wjgnet.com 11 February 6,2022 | Volume10 | Issue4 |



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 10 Number 4 February 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Nicoleta-Monica Popa-Fotea, MD, PhD, Assistant
Professor, Department of Cardio-thoracic, University of Medicine and Pharmacy, Bucharest 050474, Romania.
nicoleta.popa-fotea@drd.umfcd.ro

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:

Q3. The W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: X# Guo, Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16, 2013

FREQUENCY
Thrice Monthly

EDITORS-IN-CHIEF

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja
Hyeon Ku

EDITORIAL BOARD MEMBERS

https:/ /www.wjgnet.com/2307-8960/ editotialboard. htm

PUBLICATION DATE
February 6, 2022

COPYRIGHT
© 2022 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/getinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
https:/ /www.wijgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https://www.wjgnet.com/bpg/Gerlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208
1&g 8/ §

ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/bpg/gerinfo/242
STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com IX

February 6,2022 | Volume10 | Issue4


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998/ wjcc.v10.14.1140

World Journal of
Clinical Cases

World | Clin Cases 2022 February 6; 10(4): 1140-1163

ISSN 2307-8960 (online)

REVIEW

COVID-19: Gastrointestinal manifestations, liver injury and

recommendations

Zulal Ozkurt, Esra Cinar Tanriverdi

ORCID number: Zulal Ozkurt 0000-
0001-5554-8768; Esra Cinar
Tanriverdi 0000-0001-8857-3986.

Author contributions: Ozkurt Z
designed the report; Cinar
Tanriverdi E collected the
literature; Ozkurt Z and Cmar
Tanriverdi E analyzed the data and
wrote the paper; Cinar Taniverdi E
designed references, endnote,
tables, and figure.

Conflict-of-interest statement: The
authors declare no conflicts of
interest.

Country/Territory of origin: Turkey

Specialty type: Medicine, research
and experimental

Provenance and peer review:
Invited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): 0
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external

Jaishideng®

WJCC | https://www.wjgnet.com

Zulal Ozkurt, Department of Infectious Disease, Atatiirk University, School of Medicine,
Erzurum 25100, Turkey

Esra Ginar Tanriverdi, Department of Medical Education, Atatiirk University, School of
Medicine, Erzurum 25100, Turkey

Corresponding author: Esra Cinar Tanriverdi, MD, PhD, Assistant Professor, Department of
Medical Education, Atatiirk University, School of Medicine, Palandéken, Erzurum 25100,
Turkey. cinart.esra@gmail.com

Abstract

Coronavirus disease 2019 (COVID-19) has caused a pandemic that affected all
countries with nearly 270 million patients and 5 million deaths, as of as of
December, 2021. The severe acute respiratory syndrome coronavirus 2 virus
targets the receptor, angiotensin-converting enzyme 2, which is frequently found
in human intestinal epithelial cells, bile duct epithelial cells, and liver cells, and all
gastrointestinal system organs are affected by COVID-19 infection. The aim of this
study is to review the gastrointestinal manifestations and liver damage of COVID-
19 infection and investigate the severe COVID-19 infection risk in patients that
have chronic gastrointestinal disease, along with current treatment guidelines. A
literature search was conducted on electronic databases of PubMed, Scopus, and
Cochran Library, consisting of COVID-19, liver injury, gastrointestinal system
findings, and treatment. Liver and intestinal involvements are the most common
manifestations. Diarrhea, anorexia, nausea/vomiting, abdominal pain are the
most frequent symptoms seen in intestinal involvement. Mild hepatitis occurs
with elevated levels of transaminases. Gastrointestinal involvement is associated
with long hospital stay, severity of the disease, and intensive care unit necessity.
Treatments and follow-up of patients with inflammatory bowel diseases,
cirrhosis, hepatocellular carcinoma, or liver transplant have been negatively
affected during the pandemic. Patients with cirrhosis, hepatocellular carcinoma,
auto-immune diseases, or liver transplantation may have a greater risk for severe
COVID-19. Diagnostic or therapeutic procedures should be restricted with specific
conditions. Telemedicine should be used in non-urgent periodic patient follow up.
COVID-19 treatment should not be delayed in patients at the risk group. COVID-
19 vaccination should be prioritized in this group.

Key Words: COVID-19; Gastrointestinal manifestations; Liver injury; Liver trans-
plantation; SARS-CoV-2
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Core Tip: Coronavirus disease 2019 is a pandemic viral infection. The virus binds to the
angiotensin-converting enzyme 2 receptor, therefore all tissues and systems are
affected by the infection. This review highlighted pathogenesis, clinical and laboratory
features of gastrointestinal manifestations and liver injury. Change of gut microbiota
was also discussed in this study. Furthermore, risk situations, treatment, and the
follow-up of chronic liver diseases, irritable bowel syndrome, and digestive system
cancers during the pandemic period with recommendations were discussed.

Citation: Ozkurt Z, Cinar Tanriverdi E. COVID-19: Gastrointestinal manifestations, liver injury
and recommendations. World J Clin Cases 2022; 10(4): 1140-1163
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DOI: https://dx.doi.org/10.12998/wjcc.v10.i4.1140

INTRODUCTION

Coronavirus disease 2019 (COVID-19) has caused a pandemic that affected all
countries with more than 238 million patients and nearly 5 million deaths, as of
October, 2021[1]. The clinical outcome of COVID-19 infection is ranged from
asymptomatic to death. Patients who are older, male, and have comorbidities such as
diabetes mellitus, hypertension and cardiovascular diseases are regarded as the high-
risk group for COVID-19 infection. Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) is spread throughout the system by angiotensin-converting enzyme 2
(ACE2) receptors found in endothelial cells[2]. Thus, COVID-19 infection is not limited
to the respiratory system and spreads to all tissue of the body, and causes multi-
systemic diseases.

During COVID-19 infection, the gastrointestinal (GI) system is affected on varying
degrees. Liver and intestinal involvements are the most common manifestations.
Because of the SARS-CoV-2 virus found in both the oral mucosa and the intestinal tract
endoscopy procedures have become risk procedures for nosocomial transmission from
patients to healthcare professionals.

In another aspect, patients with chronic diseases such as chronic hepatitis, cirrhosis,
irritable bowel syndrome, ulcerative colitis, and liver transplant have been affected by
the pandemic transformation of hospitals. Treatment and control visits were canceled
or postponed for an unknown period due to this extraordinary situation.

The aim of this study is to review the GI manifestations and liver damage of
COVID-19 infection and investigate the severe COVID-19 infection risk in patients that
have chronic GI disease, along with current treatment guidelines.

PATHOGENESIS

SARS-CoV-2 virus enters into the target cell and tissue via ACE2 binding receptor[2].
ACE?2 receptors have been found and expressed in intestinal enterocyte cells. Gastric
and intestinal epithelial surfaces cilia of a glandular cell include ACE2 mainly in the
cytoplasm. It has been rarely found in esophageal epithelial surfaces. Thus, viral
nucleocapsid proteins are found in the gastric, duodenal, rectal glandular epithelial
cells, but not in the esophagus[3,4]. Zou et al[5] described that if tissue ACE2 ex-
pression > 1%, it would mean involvement by SARS-CoV-2, and accepted as a high-
risk category. According to this theory, lower respiratory tract (2%), lung (> 1%), heart
(> 7.5%), ileum (30%), esophagus (> 1%), kidney (4%), and bladder (2.4%) were sorted
in high-risk category. Because liver and stomach had < 1% proportion of ACE2-
positive cells, these tissues were accepted as low risk for COVID-19 infection[5].

After receptor binding, S protein enters the host cell by host proteases such as
mucosa-specific transmembrane serine protease type 2 and 4 (TMPRSS2 and
TMPRSS4), trypsin, elastase, cathepsin L, cathepsin B, factor X, and furin[6]. Then,
viral replication of SARS-CoV-2 occurs[2].
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Zang et al[6] showed SARS-CoV-2 intestinal replication in human small intestinal
enteroids. They found that TMPRSS2 and TMPRSS4 are important to virus entry into
the host cell. Interestingly they showed also that when the virus is present in the
intestinal lumen, it can be inactivated by colonic fluid, thus the virus has not been
recovered from stool specimens.

In addition, the SARS-CoV-2 virus is also disrupting the normal intestinal flora,
leading to GI symptoms, especially diarrhea[4].

During COVID-19 infection lung-derived CCR9+ CD4+ T cells increase and into the
small intestine by increased CCL25[7]. Thus, intestinal inflammation occurs. Balance of
the intestinal flora is disturbed. Interleukin (IL)-17A increases and it causes neut-
rophils migration, intestinal immune damage, diarrhea, and other GI symptoms|[8].
When intestinal inflammation occurs, cytokines and bacteria also, can enter the lung
by the bloodstream. Thus the lung inflammation increases. Additionally, the gut-liver
axis, which refers to the bidirectional relationship of the portal vein between the
intestine, microorganisms, and liver through the portal vein may also be affected. Host
and microbial metabolites are transferred to the liver by the portal vein, and liver
functions are affected[9].

Besides, ACE2 receptor is found in bile duct epithelial cell and liver. Therefore,
virus replication occurs in the liver and bile ducts, and manifests as elevated liver
enzymes, decrease albumin, and prolongation of prothrombin time.

Gl MANIFESTATIONS

The rates of GI symptoms are from 11% to 53%, and nearly half of the patients have at
least one of the symptoms such as loss of appetite, nausea, vomiting, diarrhea, and
abdominal pain[3]. GI manifestations rate was reported as 17.6% in a large series
including 60 studies and 4243 patients[10]. In a meta-analysis that enrolled 47 studies
and including 10890 patients, the most frequent GI manifestations reported as
nausea/vomiting (7.8%), diarrhea (7.7%) and abdominal pain (2.7%)[11]. In a meta-
analysis of 43 reports, including 18246 patients, the most frequent GI symptoms were
diarrhea (11.5%), nausea, vomiting (6.3%), and abdominal pain (2.3%)[12]. Ferm et al
[13] reported GI symptoms of 892 patients as diarrhea (19.8%), nausea (16.6%),
vomiting (10.2%), loss of appetite (11.8%), abdominal pain (7.8%), and loss of taste
(2.4%). At least one GI manifestation such as diarrhea, nausea, vomiting, or abdominal
pain was found in patients with COVID-19 infection. The mean duration of GI
symptoms was found to be 4 (3-7) d. In our series, which includes 430 cases, the
prevalence of GI symptoms was 19.8%, and the most common GI symptoms were
nausea/vomiting, abdominal pain, and diarrhea (10.4%, 6.1%, and 2.9%, respectively)
[14]. The rates of GI manifestations in COVID-19 infection are shown in Table 1.

GI symptoms frequently start at an early period of the disease and 1-2 d before
respiratory symptoms. GI manifestations were also reported more frequently in severe
cases (17.1%) than that in non-severe cases (11.8%)[4,10].

Hospitalization rates of the patients who had GI involvement were found five times
higher than others. It has increased 8 times in patients with diarrhea, as compared to
without GI symptoms[15].

This finding supports the theory of SARS-CoV-2 gastro-intestinal entry and
infection via the ACE2 receptor|[2].

INTESTINAL INVOLVEMENTS

ACE2 is frequently found in human small intestinal epithelial cells, and it is more
strongly expressed in type II epithelial cells[5,16,17]. It is a key enzyme for the renin-
angiotensin system that regulating intestinal inflammation and diarrhea[16,18]. Virus
and/or pro-inflammatory cytokines may affect host cells. They may cause changing
bowel flora. Thus watery diarrhea occurs. Lymphocytic infiltration in the esophageal
epithelium, abundant infiltrating plasma cells and lymphocytes, and interstitial edema
in the stomach, duodenum, and rectum lamina propria were found.

The most common symptoms of COVID-19 GI involvement are diarrhea and
anorexia. Anorexia is present in most infectious diseases. The loss of taste and smell
seen in COVID-19 infection contributes to anorexia. Patients become more anorectic
and worse if cacosmia and/or cacousi are present.
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Table 1 Gastrointestinal manifestations in coronavirus disease 2019

Gastrointestinal manifestations Frequency %
Gastrointestinal involvement 11-79
Anorexia 34-67
Diarrhea 2-49.5
Vomiting 1-16
Nausea 1-16
Abdominal pain 2.79.2
Liver injury 15-53

Jaishideng®

Diarrhea is another common GI system symptom of COVID 19. At the onset of the
pandemic, respiratory symptoms were dominant, and watery diarrhea was reported
only 2%-10% in cases. However, in the summer season, diarrhea was observed more
frequently up to 49.5%[19]. Diarrhea may be the first symptom in some patients and
lasted for an average of 4-5 d, and even in some patients for 8-14 d[11].

Approximately 2%-19.5% of patients complained of diarrhea as the first symptom of
the infection and in such cases, the virus genome could be isolated from stool and
blood samples[20]. It is estimated that about half of admitted patients had at least one
GI symptom, with these symptoms becoming more pronounced as the severity of the
disease progressed. GI symptoms were found as high as 79.1%[16,19]. Patients with GI
symptoms were also found to have a longer symptom time from onset to admission[4].

Viral gastroenteritis is characterized by non-bloody, watery diarrhea with abdo-
minal cramps. Sometimes it is accompanied by fever and vomiting and nausea. The
median duration of diarrhea was reported 5.4 + 3.1 d (range, 1-14 d) and mostly self-
limited[8,20].

A recent case report also documented SARS-CoV-2 GI infection-causing hem-
orrhagic colitis. In a fecal microscopic examination, leukocyte was detected in 5.2%
and no red blood cells were found, which was consistent with viral diarrhea character-
istics[21].

SARS-CoV-2 invades the GI system and excretes in the stool. SARS-CoV-2 nucleic
acid was detected in the stool of up to nearly 54% of patients[22,23]. The results of
these studies indicate that the GI tract is a site where SARS-CoV-2 invades and it is
released[23].

The incidence of GI symptoms in patients with COVID-19 in Wuhan was signi-
ficantly higher than the national level. In a meta-analysis study, the rates of diarrhea
were found as 7.7 (7.2 to 8.2) in 10676 cases worldwide, 5.8 (5.3 to 6.4) in 38612 cases
from China, and 18.3 (16.6 to 20.1) in 2064 cases from countries other than China[11].
Diarrhea may be developed as side effects of the drugs used.

SARS-CoV-2 virus RNA was present in stool samples 35.7%-54.5% in the patients
with diarrhea and even in those who have not diarrhea. But this positivity found was
not correlated with the disease symptoms and the presence of diarrhea[24]. The viral
load in stool was reached to a very high levels (mean viral load 4.7 log10 copies per
mL) in patients with diarrhea[10]. Cheung et al[10] also found SARS-CoV-2 positivity
48.1% at the same time both respiratory secretions and stool samples, and 70.3% in
only stool samples. Meanwhile, the rate of viral RNA positivity in stool sample were
found longer than respiratory sample[22,25]. The virus can be found positive in the
stool even after it has been cleared from the respiratory system. Gupta et al[22]
reported that 53.9% of stool samples were RNA positive, and fecal shedding time
ranged from 1 d to 33 d, even after negative respiratory results. Thus the rate of stool
viral RNA positive and respiratory secretion negative was found as 70% in patients
with COVID-19. Fecal virus shedding may continue up to 47 d, and 13 d after from
respiratory system becomes negative[22]. Interestingly, it was found that steroid usage
causes longer time viral shedding from stool[10].

Fecal viral shedding causes environmental contamination and mechanical vectors
may be contributing to virus distribution[26]. Although SARS-CoV-2 is an envelope
virus, it was found viable 14 d at 4 °C, and 2 d at 20 °C in sewage[25,27]. Additionally,
the virus can be stable on surface and viable for up to 7 d on stainless steel, plastic,
cardboard[28].
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These findings have shown that SARS-CoV-2 may be transmitted by direct fecal-oral
route or indirect contamination of hands through the contaminated household
environmental surface[29].

Treatment of COVID-19 diarrhea

There is no specific treatment for viral diarrhea. Hydration is the main treatment of
diarrhea and vomiting. Tian et al[30] reported that The National Health Commission of
the People's Republic of China showed that symptomatic treatment and adequate
hydration were essential to prevent electrolyte imbalance. Some medications such as
dioctahedral montmorillonite powder and loperamide can be used for diarrhea.
Probiotics may be given for intestinal dysbiosis and antispasmodics may be given for
abdominal pain[30]. Dioctahedral montmorillonite powder and loperamide may be
used to treated diarrhea. Antispasmodics may be given for abdominal pain. Besides,
probiotics may be useful for gut dysbiosis.

Enteral nutrition and digestive tract function are important for therapy. Enteral
nutrition is needed for providing energy, restoring and maintaining the normal
physiological function of the GI tract, and microecology with mucosal immunity[16].
Parenteral nutrition is used in only patients who have been intubated, have GI system
lesions, and intolerant to enteral nutrition. Enteral nutrition should be reversed
immediately.

SARS-CoV-2 virus in the stool may be transmitted through contact with hands.
Additionally, feces particles widespread air and may be inhaled by other persons.
Therefore, when cleaning digestive tract secretions of COVID-19, patients should be
attentive and all protective equipment should be worn, hand hygiene should be
provided, and hospital or house environmental surfaces should be also properly
disinfected[16].

INFLAMMATORY BOWEL DISEASE AND COVID-19

The number of ACE2 receptors is at high levels in patients with inflammatory bowel
diseases (IBD) such as ulcerative colitis and Crohn's disease. Burguefio et al[31] found
that ACE2 and TMPRSS2 expression were the highest in ileum and colon respectively.
The drugs given to the patients lead to immunosuppression, and they predispose them
to SARS-CoV-2. Both their immunosuppressive therapy and increased ACE2 receptors
make this group of patients susceptible to COVID-19 infection. Thus, it is estimated
that patients who have been given biological agents are at-risk group. But clinical
experience showed that the risk of the patient IBD diseases is similar to that of other
persons[11]. IBD patients with comorbidity, and/or who are elderly (> 70), use
prednisolone per day (> 20 mg), biologic agents and have used steroid in the last 6 wk,
who have moderately or severely active diseases, short gut syndrome, and who need
parenteral nutrition are at the high-risk group.

During the COVID-19 pandemic, patients with IBD can be treated. The International
Organization for the Study of Inflammatory Bowel Diseases, Crohn's and Colitis UK,
and Crohn's and Colitis Foundation recommended ongoing medical treatment for IBD
[32]. Thiopurines therapy has increased the risk of viral infection, but mesalamine has
not such an effect. Steroids can be used in the pandemic period, because steroids are
not damaged clinical course of COVID-19. Vedolizumab can be continued. Uste-
kinumab may be given by infusion route[4].

Patients should be questioned or screened in terms of SARS-CoV-2 infection before
beginning the immunosuppressive therapy.

Elective endoscopy and surgery of IBD patients should be postponed. Indications of
the endoscopy of IBD patients are given as follows: (1) Confirmation of a new
diagnosis in moderate to severe IBD; (2) Evaluation of severe acute flare up of
ulcerative colitis; (3) Evaluation of partial or subacute bowel obstruction; and (4)
Developing cholangitis in patients with IBS who has primary sclerosing cholangitis[4].

Screening for COVID-19 infection is recommended if patients need endoscopy or
surgery.

GUT MICROBIOME

Dysbiosis may lead to epithelial inflammation and increase ACE2 expression by
changing dietary amino acid homeostasis. ACE2 regulates the intestinal uptake of
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tryptophan. Tryptophan increases antimicrobial peptides (AMPs) through the
mammalian Target of Rapamycin (mTOR) pathway. AMPs change the composition of
gut microbiota. Butyrate-producing bacteria stimulate the immune system cells
(macrophages, dendritic cells, and T cells), IFN-I and anti-inflammatory ILs[33]. SARS-
CoV-2 binds to ACE2 and inhibits balance in microflora. In the intestinal system, ACE2
expression has regulated by gut bacteria. Bacteroides species downregulate ACE2
expression in the murine gut[33,34]. Proinflammatory gut microbiome increases ACE2
expression and may cause favorable conditions in the gut epithelium for SARS-CoV-2
infection[8,33]. SARS-CoV-2 may prevent nutrient absorption and disrupt intestinal
homeostasis by binding to ACE2. Diarrhea in COVID-19 infection may be explained
by ACE2-dependent regulation of the gut microbiota. Alterations in the gut and/or
lung microbiome by ACE2 might also be associated with cardiopulmonary pathology
[35]. Downregulation of ACE2 decreases AMPs secretion, and causes increased
pathogen survival and gut dysbiosis.

Zuo et al[36] investigated changing of gut microbiota of patients with COVID-19
during hospitalization. They found the depletion of beneficial commensals and
increasing opportunistic pathogens. Gut dysbiosis continued after viral clearance from
the respiratory tract. In this study, Coprobacillus, Clostridium ramosum, and Clostridium
hathewayi were found to correlate with the disease severity. Opposite Faecalibacterium
prausnitzii (an anti-inflammatory bacterium) was found inverse correlated with severe
outcome. Bacteroides species down-regulate ACE2 expression in murine guts, and
correlated inversely with viral load in fecal samples from patients. Fecal microbiota
alterations were found to be associated with both fecal viral load and the severity of
the disease[36].

Yeoh et al[37] found that gut microbiome was significantly altered in patients with
COVID-19 compared with non-COVID-19 individuals whether patients had been
given medication or not. In stool samples, Faecalibacterium prausnitzii, Eubacterium
rectale, and bifidobacteria remained low at 30 d after disease improving. These changes
were found to correlate with disease severity and elevated cytokines and other blood
markers. Therefore, they suggest that the gut microbiome has played important role in
the severity of COVID-19 infection by modulating host immune responses.
Additionally, dysbiosis after improving the disease may contribute to persistent
symptoms in long COVID-19[37].

Prolonged gut microbiome dysbiosis in COVID-19 is associated with fecal virus
shedding and disease severity. These data provide a new therapeutic target and
modulation of the gut microbiota may be useful to supportive therapy of COVID-19.

Additionally, some drugs used in COVID-19 treatment such as chloroquine and
corticosteroids have been shown to interact with gut microbiome[2].

Recommendations

The treatment strategies improving microbiota may be useful to decrease disease
severity. Unless secondary bacterial pathogens present, antibiotic usage should be
avoided in COVID-19 viral pneumonia. Microbiota and host cytokine pathway
interactions are best understood and should be considered as developing new
treatment approaches[38].

The microbiome also affects the immune response to the vaccine. Sufficient antibody
levels after vaccine would not occur if the human has dysbiosis[39]. Dietary changes,
giving probiotics and prebiotics, and avoiding antibiotic usage are mandatory to
improve microbiota. Probiotics may improve diarrhea by intestinal micro ecological
balance and prevent secondary bacterial infections[16]. Probiotics may have potential
use for reducing symptoms of upper respiratory tract infections in overweight and
obese people, and older age[40].

LIVER MANIFESTATIONS
Liver injury in COVID-19

Although, SARS-CoV-2 is a respiratory virus, liver involvement is frequently seen in
the COVID-19 infection. SARS-CoV-2 enters into the cell by binding ACE2 receptors.
ACE2 receptors are found in many systems of the body such as lungs, liver, heart,
kidney, and blood vessels[36,41]. There is more ACE2 receptor expression in bile duct
epithelial cells (cholangiocytes 57.7%) markedly higher than in liver cells (hepatocytes
2.6%)[42]. Overexpression of ACE2 receptors in cholangiocytes causes liver injury.
Liver damage probably occurs secondary to bile duct cell injury[4].
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Cholestatic hepatitis is not the usual liver involvement pattern in COVID-19
infection[41,42]. Hepatic ACE2 receptor expression was highly elevated in females.
This may explain the better clinical outcome of COVID-19 infection in females[41-45].
Multifactorial causes lead to liver damage during COVID-19 infection, such as direct
virus cytopathic effect, inflammation, intrahepatic immune activation, microvascular
thrombosis, hepatic congestion, disruption of the gut liver axis, drug toxicity,
multidrug interactions[46-48]. Causes of liver injury are summarized in Figure 1.

Liver injury may occur by direct virus cytopathic effect by lysis or by inducing
apoptosis [49-53]. The virus-specific protein 7a has been induced a caspase-dependent
apoptosis pathway that presence in cell lines of different organs such as lung, kidney,
and liver. The virus was detected by the low viral load in liver tissue[54]. Moreover, it
was showed that the virus can be replicated in hepatocytes, and spike proteins found
cytoplasm[55].

These findings suggest that SARS-CoV-2 could directly affect liver tissue and may
cause cytopathic effect in hepatocytes[41,55]. Wang et al[56] showed that SARS-CoV-2
caused mitochondrial swelling, endoplasmic reticulum dilatation, glycogen granule
decrease, and cell membrane dysfunction in hepatocytes. Massive hepatic apoptosis
and some binuclear hepatocytes were reported in the same study. Both ultrastructural
and histological evidence indicated a typical lesion of viral infection. Immunohisto-
chemical results showed scarce CD4+ and CD8+ lymphocytes. No obvious eosinophil
infiltration, cholestasis, fibrin deposition, granuloma, massive central necrosis, or
interface hepatitis were observed[56].

Secondly, immune-mediated liver injury, source from pro-inflammatory cytokines
(IL-1, IL-6, tumor necrosis factor), chemokine, and inflammatory cells produced
against the SARS-CoV-2, are another important causes of liver damage[3,17,55,57].
Cytokine storm and mass syndrome also create liver injury. Elevated levels of all
inflammatory and coagulopathy markers such as IL-2, IL6, chemokines, CRP, ferritin,
D-dimer, and lactate dehydrogenase (LDH) correlated the severity of disease and poor
outcome[3,57].

Viral-induced cytotoxic T cells (CD8) are also another important pathogenesis for
viral infections[3,58]. Coagulation dysfunction and endothelial damage are found to be
the main cause of liver injury in COVID-19 infection. Lagana et al[59] describe
mitochondrial swelling, endoplasmic reticulum dilatation, and cell membrane
dysfunction in liver biopsy samples of 40 COVID-19 patient autopsies. They found
viral RNA and viral replication in hepatocytes. Polymerase chain reaction (PCR)
positivity was found in 55% of patients in liver tissue[59]. PCR positivity and viral
load were found correlated with histological results or liver enzymes. Mild and
moderate micro-vesicular steatosis (75%), mild lobular necroinflammation (mild acute
hepatitis) (50%) and portal inflammation (50%), and sinusoidal microthrombi (15%)
were reported as the most common findings[59]. Mild lobular and portal activity
showed in post-mortem liver autopsy specimen examinations[60].

Water degeneration and infiltrates (neutrophils, Kupffer cells and plasmocytes)
were detected in lobules, sinusoidal, and portal areas[3,61,62]. Histopathological
examination of 48 COVID-19 positive patients, acute vascular changes such as terminal
vessel dilations, thrombosis and luminal ectasia, and chronic changes manifest fibrous
thickening of the vascular wall observed in the portal and sinusoidal vessels were
reported from post-mortem examination[59,62].

Intranuclear or intracytoplasmic viral inclusions were seen in patients with COVID-
19 infection. Bile duct damage and liver failure signs were not seen in liver samples of
severe COVID-19 patients[63].

Histopathological changes may be occurred due to direct viral effect, hypoxia or
drugs.

Drugs such as antivirals, anti-inflammatory drugs, anticoagulants, antibiotics, and
which are used underlying chronic diseases that are used during the COVID-19
infection contribute to liver injury[41,55]. Multi-drug usage and their interactions have
also caused hepatotoxicity.

Another important cause of liver involvement is hypoxia that is a result of
pneumonia. Even under oxygen therapy, hypoxic liver injury may occur.

Gut vascular barrier and dysbiosis (microbiota alterations) may be other causes
contributing to liver damage due to indirect effect of toxic compound of opportunistic
microorganisms.

The liver injury might develop more frequently in patients with chronic liver
disease (CLD). CLD was found as a risk factor for prolonged hospitalization, and fatal
course of the COVID-19[3].
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Figure 1 Mechanisms of liver injury in coronavirus disease 2019 infection. COVID-19: Coronavirus disease 2019; SARS-CoV-2: Severe acute
respiratory syndrome coronavirus 2; IL1: Interleukin 1; IL6: Interleukin 6; TNF-a:: Tumor necrosis factor-a; CCL2: C-C motif chemokine ligand 2; CXCL8: C-X-C motif
chemokine ligand 8; CXCL10: C-X-C motif chemokine ligand 10; WBC: White blood cell; ICAM: Intracellular adhesion molecule; VCAM: Vascular cell adhesion
molecule; VEGF: Vascular endothelial growth factor.
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In the COVID-19 infection, except CLD, usually mild hepatitis has been seen[3].
Pathologic liver function test results have been found to increase in nearly half of the
patients with COVID-19[3,41]. Liver injury is also seen particularly in severe cases[4,
63].

Hepatic involvement usually manifests elevated liver enzymes, sometimes
decreasing albumin and rarely increasing bilirubin levels. Elevated levels of aspartate
transaminase (AST), alanine transaminase (ALT), alkaline phosphatase (ALP), gamma-
glutamyl transferase (GGT), LDH, hyperbilirubinemia, prolonged prothrombin time,
and hypoalbuminemia may be found as laboratory findings of liver injury. Alteration
of liver function tests may be described as parenchymal, cholestatic, and mixed type.
ALT and/or AST 3-fold increase in the values above the upper limit of normal (ULN)
in parenchymal form; ALP or GGT values 2-fold higher according to the ULN in
cholestatic, and with both parenchymal and cholestatic pathologies present in the
mixed type. The rates of parenchymal, cholestatic, and mixed form liver injuries were
reported as 75%, 29.2%, and 43.4%, respectively in COVID-19 infection. Most of all
were found the hepatocellular pattern, and ALT-AST levels rarely increase > 5 x ULN
[48]. In a meta-analysis investigating 47 studies and including 10890 patients, elevation
of ALT and AST were found as 15.0% and 20% in countries other than China[11].

The rates and ranges of ALT and AST elevations were 2.5%-50.0% to 2.5%-61.1%
respectively[55]. In a case series including 1100 patients with COVID-19 infection, AST
and ALT levels were (56% and 28%) higher in a severe case than that of mild-moderate
ones (18% and 29%)[42] AST was found correlated with mortality[56]. In another
study, AST/ALT, LDH, and bilirubin were found to increase by 25%, 20%, and 3%
respectively. But, ALP was reported as normal in nearly all patients in the same study.
Bilirubin and ALP levels did not markedly increase in COVID-19. Elevation rates of
bilirubin were reported between 0%-35.3%[55]. Elevated total bilirubin was found in
16.7% COVID-19 patients from China[l1]. The peak of increased bilirubin was
reported at 5 d (4 to 12) after discharge. Hyperbilirubinemia and elevated ALT, ALP,
and GGT levels were especially found in male patients, but hypoalbuminemia was
frequently seen in males[3].

Although ALP and GGT tests usually normal values, GGT elevation found 37.6% of
patients with non-alcoholic fatty liver disease (NAFLD)[55,64]. Despite elevated GGT
level was reported in 41% of patients in another study, GGT usually increase in the
severe patient[41,55,64]. The GGT elevation develops from drug toxicity more than
obstruction and usually is not associated with ALP elevation[55]. Although GGT is a
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cholangiocyte injury marker, its levels did not increase in all COVID-19 patients. It was
only found high in severe patients.

Hypoalbuminemia was found correlated with the disease severity and fatal course
[13,41,65,66].

AST levels usually increase more than AST in liver diseases and other viral
infections, but AST levels higher ATL in COVID-19 infection[63]. Elevated AST could
reflect zone 3 injuries of the hepatocyte cells. Zone 3 is the biggest reservoir of AST and
susceptible to hypoxia. AST is found in the cytosol and the mitochondria. AST release
increases due to the mitochondrial damage by the virus. The relationship between
SARS-CoV-2 and mitochondrial proteins may be causing AST elevation. AST also
produced from skeletal muscle, cardiac, kidney and lung tissue[67]. Thus, an elevated
AST reflects not only the liver but also a multi-organ damage. Severe pneumonia
causes liver injury through a hypoxic situation. Cytokine storm and endothelial
activation cause multiorgan and liver damage in COVID-19 infection.

It was found that AST/ALT ratio > 1 provides predict mortality, severe pneumonia
and intensive care unit (ICU) required in patients with ICU and severe pneumonia
[68]. AST/ALT ratio, total bilirubin, and ALT/ALP ratio may estimate outcomes in
cirrhotic COVID-19 patients[69].

The incidence of liver injury ranges from 15% to 53%[4]. The rates alteration of liver
function test having been reported in 19%-76% of COVID-19 cases[48]. In a meta-
analysis, hepatic injury developed in 23.70% total, 31.66% in non-severe and 44.63% in
severe patients with COVID-19 infection[70]. ALT and AST elevations were reported
as 39.58% and 49.68% in severe and 24.15% and 19.40% in non-severe disease. AST
elevation was more than ALT in the severe COVID disease[70]. ALP and GGT ele-
vation was reported as 7.48% and 27.94%, respectively. ALP (11.33% vs 4%) and GGT
elevations (46.90% vs 18.66%) were found to have a relationship with the disease
severity. Hypoalbuminemia (61.27% vs 18.80%) and hyperbilirubinemia (31.04% vs
9.24%) also correlated with disease severity. The authors suggested that the most
frequent abnormality was hypoalbuminemia. Except ALP value, other liver tests were
significantly abnormal in severe patients[70].

In another meta-analysis screening 15407 COVID-19 patients, liver injury was
reported 23.1% at an early period, and 24.4% at a course of the disease[71]. Liver injury
was found 48.5% at the first two weeks of admission of hospitalization, and it was
reported peaked 10 d (7-12) after being discharged[3,72]. Liver injury has been seen
26.7% in patients with severe pneumonia[3]. Elevation of ALP levels is rare and it is
reported only in patients with multi-organ and liver failure or death from COVID-19
infection[73].

In meta-analysis, elevated ALT, AST, and bilirubin levels were found correlated
with the severity of the disease[74]. Liver injury is associated with 9-fold greater risk of
severe disease, an increased intensive care need, intubation, and fatality.

Liver damage presence at admission is suggested as an independent prognostic
factor for COVID-19[75]. It was reported that patients with liver damage had a higher
mortality rate (28.9% vs 9.0%), male gender (65.1% vs 40.8%), and systemic inflam-
matory response syndrome (53.5% vs 41.3%). Grade-2 liver damage was reported more
in males than females. Grade of liver damage was also reported as a predictor of death
(hazard ratio: 1.377). The proportion of liver injury of ICU patients (61.5%) was higher
than non-ICU patients (25.0%)[75]. Alteration of liver functions rates was reported
between in 58.06% to 78% fatal cases[13,41,76].

Liver injury was found correlated with prolonged hospitalization, the severity of the
disease, GGT, ferritin, lower albumin, and CD4+ T cells and B lymphocyte[56,77].
Serum albumin levels were also significantly lower in patients who died due to the
infection. Increased CRP, procalcitonin, IL-6, and ferritin with decreased albumin and
platelet have been correlated with liver injury[42,78]. Decreased lymphocyte count and
male gender was also found important for liver injury and poor outcome. CT imaging
may be a predictor of liver damage and predict a severe outcome. Acute liver failure
due to COVID-19 infection has been rare[78,79]. Thus SARS-CoV-2 should not be
considered as a hepatotropic virus.

Multiorgan failure and other systemic complications may be developed from a
secondary nosocomial infection acquired from the ICU. In our series, we found
albumin and AST levels to be correlated with the severity of the disease, presence of
pneumonia, intensive care requirement, and prolonged hospitalization times.
Intensive care needs was in 9.6% of patients with liver damage[14].

Drug-inducing hepatotoxicity
Drug usage is another cause of elevation of liver function tests. In a meta-analysis that
included 20874 COVID-19 patients, the drug toxicity rate was reported as 25.4%[71].
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Antivirals (favipiravir, remdesivir, lopinavir/ritonavir, chloroquine, oseltamivir,
and ribavirin) drugs used anti-inflammatory effect (tocilizumab), antipyretics
(acetaminophen), and many other drugs used during the treatment during COVID-19
infection may lead to hepatotoxicity[3]. The hepatotoxic effect has developed in severe
patients and/or in the presence CLD[3,63,80,81].

The hepatotoxic drug should be excluded in patients with liver injury. Because most
drugs used treatment of COVID-19 (e.g., oseltamivir, lopinavir/ritonavir, and
chloroquines) are metabolized in the liver.

In a study, the drugs (antivirals, antibiotics, antipyretics) used the previous hospital-
ization were found unrelated to liver injury[41]. GGT and bilirubin elevation are
usually seen in the usage of antiviral against SARS-CoV-2.

Lopinavir/ritonavir, an antiretroviral protease inhibitor, can cause transient and
usually mild elevations in liver enzymes. Lopinavir plasma levels increase in
advanced liver diseases, therefore it should be carefully used. The liver injury
developed in 57.8% of patients given lopinavir or ritonavir. Most hepatotoxicity effect
developed in COVID-19 patients giver lopinavir/ritonavir or ribavirin[82]. A restart of
the drug is not recommended[11]. Nearly 2.5 fold increase of liver enzyme reported in
patients given remdesivir[83].

Favipiravir may cause a hepatotoxic effect and there are no data available on
favipiravir usage in patients with CLD[84].

Azithromycin-induced liver injury, that hepatocellular type, was rare and has been
developed 1-3 wk after initiation. It was spontaneously recovered[41,85].

Chloroquine rarely causes hepatotoxicity possibly due to hypersensitivity. Two
acute liver failures were reported by hydroxychloroquine[41]. It should be used
carefully in patients with CLD because hydroxychloroquine can concentrate in the
liver tissue[11]. Although dose adjustments are not needed in patients with hepatic
failure, it should be carefully used because of both cardiac and hepatic adverse effect
[41,85,86].

In a randomized-controlled double-blind study, remdesivir found responsible
hepatotoxicity in 23% of patients[87]. Serum bilirubin and aminotransferases had been
elevated in remdesivir group[56,87,88]. Liver injury and encephalopathy were
reported by remdesivir. It was reported that acetyl cysteine had successfully improved
a patient's encephalopathy and liver failure due to remdesivir[3,88]. Remdesivir has
not experienced liver cirrhosis. Increased transaminase levels have been reported in up
to 22.6% of the patients[87].

Prednisolone is one of the most frequent drugs used in severe COVID-19 patients
for anti-inflammatory effect. But if it is used for a long time at a high dose, it may
cause hepatitis B virus (HBV) reactivation and spontaneous bacterial peritonitis in
patients with decompensated liver cirrhosis[41].

Another anti-inflammatory drug tocilizumab (an IL-6 inhibitor) should not be used
in decompensated cirrhosis[41]. Tocilizumab may cause mild serum elevations of
aminotransferase and bilirubin levels, which are usually short and asymptomatic
periods[41]. Tocilizumab may cause reactivation of HBV, in the patient given HBV
should be screened and antiviral therapy should be given according to the guidelines
[41,89].

In patients receiving lopinavir/ritonavir, remdesivir, or tocilizumab, liver functions
should be monitored. Usage of these drugs is not contraindicated in liver injury. But in
patients who have AST or ALT levels > 5 x ULN, these drugs may be excluded[88].

ACE inhibitors and ACE2 receptor blockers usage was not found correlated with the
disease severity[3]. Other anti-hypertensive drugs and ACE-related drugs were found
not different with respect to the disease outcome. Antibiotics, nonsteroidal anti-inflam-
matory drugs, ribavirin, or interferon were not found associated with liver functions.
But lopinavir and ritonavir may cause 4.4-5-fold increase by dose-depended in liver
function tests[3].

Cytokine release syndrome in severe COVID-19; IL-6 receptor antagonist tocili-
zumab may be the key to reduce mortality[63].

Ivermectin may cause a minor, self-limiting liver enzyme elevation. Dose adju-
stments are not needed in patients with liver failure.

Recommendations

Most liver injuries in COVID-19 are mild and spontaneously recover and it requires no
special treatment. If liver injury persists, chronic underlying diseases such as hepatitis
B and C should be considered[90]. Although there was no evidence of hepatitis
reactivation or decompensation, patients with underlying chronic hepatitis or other
CLDs should be closely monitored[4]. Drug interactions and drug-induced hepato-
toxicity should be kept in mind. Multidrug interaction must be regularly monitored
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[4]. American Association for the Study of Liver Diseases (AASLD) recommends that
unnecessary imaging should be avoided[90].

Because of its anti-inflammatory and immunomodulation activity, ursodeoxycholic
acid may be added treatment especially in patients with liver injury. Recommended
dose is 13-15 mg/kg per day[91]. Further detailed analyses are required. European
Association for the Study of the Liver (EASL) and APASL recommendations related to
hepatic care in the COVID-19 pandemic have been published[48,92]. The use of
diagnostic procedures, supervision of patients with CLDs, and liver transplantation
have been described[48].

PRE-EXISTING LIVER DISEASES AND COVID-19
CLDs

COVID-19 infection may lead to liver damage by several routes in patients with
existing CDL. Additional hepatic injury induced by SARS-CoV-2 might lead to hepatic
failure in patients with compromised hepatic reserves[48,68]. Immunosuppressive
effect of drugs or COVID-19 may lead to viral reactivation in patients with chronic
viral hepatitis[48,68]. Drugs used for infection such as antivirals, anti-inflammatory,
antipyretic, and antibiotics may lead to hepatotoxicity.

Although it seems that patients with CLD are not at greater risk for acquiring the
infection, those with cirrhosis, hepatocellular carcinoma (HCC), NAFLD, autoimmune
liver diseases or liver transplant may have a greater risk for developing liver injury
and severe COVID-19[93]. Disease severity and liver damage develop depending on
CLD, presence of advanced fibrosis or cirrhosis[47]. Similarly, other infections in the
liver, hepatocytes are probably more affected in patients with underlying CLD.

Kim et al[94] reported that 867 patients with CLDs acute liver disease (ALD),
decompensated cirrhosis, and HCC have higher mortality during COVID-19 infection.

The severity of COVID-19 infection, male gender, and low liver CT density were
found causative factors that are strongly related to liver injury (odds ratios: 6.543,
3.387, 2.936, respectively)[4,95].

CIRRHOSIS

It is estimated that pre-existing cirrhosis is a risk factor for higher severity and
mortality in COVID-19[48,96].

Patients with cirrhosis have an increased risk for both decompensation and
development acute or chronic liver failure during COVID-19 infection[55]. Cirrhosis-
associated immune dysfunction may cause severe disease course[41,48]. Increased
Child-Pugh class was correlated with severe course. But whether the increase of
complications is related to cirrhosis such as liver failure, hepatic encephalopathy, and
upper GI bleeding during COVID-19 has not been known.

Acute or chronic liver failure may develop in patients with cirrhosis due to ACE2
overexpression in bile duct cells and inflammatory response. The increased inflam-
matory response may cause liver failure and death in cirrhotic patients[55]. These
patients have a higher bacterial infection risk.

An international multicenter study investigated the role of pre-existing liver disease
in COVID-19. A total of 745 patients from the United Kingdom hospital network with
COVID-19 (386 patients with cirrhosis and 359 without cirrhosis), enrolled in this
study. Mortality was found very high (32%) in cirrhotic patients and low (8%) in non-
cirrhotic cases. In addition, mortality and other prognostic markers were associated
with the degree of liver decompensation, and mortality was found as 19% in Child-
Pugh class A, 35% in B, and 51% in C. Child-Pugh class A, B, C found also correlated
with ICU (40%, 62%, 79%) and invasive ventilation requirement (52%, 74%, 90%)[97].
The main cause of death was reported as respiratory failure (71%). Acute liver failure
had developed in 46% of patients with cirrhosis, and 21% of these patients had no
respiratory symptoms. Age, liver disease stage, and alcohol-induced liver disease
(ALD) were found to be risk factors for mortality in COVID-19[97]. It was reported
that 5 of 21 (23%) pre-existing cirrhotic patients died during COVID-19 infection[94].
Thus cirrhotic patients have increased the risk of COVID-19, higher risk for severe
disease, and increased risk for hepatic decompensation[98].
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EASL-European Clinical Microbiology and Infectious Diseases recommendation
Regular screenings and monitoring procedures for patients with compensated
cirrhosis should be postponed. In patients who have decompensated cirrhosis,
particular measures should be carried out for those patients with cirrhosis admitted to
non-COVID-19 hospital[48,99]. Patients with cirrhosis should receive the best standard
of care according to the guideline. Patients with cirrhosis who developed SARS-CoV-2
infection are at high risk of hepatic decompensation, severe COVID-19 and death. To
prevent decompensation and decrease the risk of hospitalization, guidelines on
prophylaxis of spontaneous bacterial peritonitis, GI hemorrhage, and hepatic enceph-
alopathy should be closely followed. Particular effort should be made to patients with
cirrhosis who are admitted, and these patients manage in a designated non-COVID-19
ward. Patients with new or worsening hepatic decompensation or acute-on-chronic
liver should be tested for SARS-CoV-2 even in the absence of respiratory symptoms.
Early admission should be considered for patients with cirrhosis who developed
COVID-19 infection. Vasoconstrictor therapy should be given with a considerable
caution among critically ill patients with cirrhosis and COVID-19. Because they may
lead to pulmonary pressure and decrease cardiac output[48]. All patients should
receive vaccination for COVID-19, Streptococcus pneumonia, and influenza.

CHRONIC VIRAL HEPATITIS

There was no emergent situation for chronic viral hepatitis at COVID-19 pandemic.
However, despite both studies demonstrating associations between severity of liver
disease and poor outcome, it remains unknown whether the presence of chronic viral
hepatitis influences prognosis.

In a case series including 1099 patients with COVID-19, the rate of chronic HBV
(CHB) was found to be 2.1%. Only one patient with CHB had severe disease, thus it
was considered CHB has not a negative effect on the outcome of COVID-19[55].

Drugs of the patients with chronic HBV and chronic hepatitis C virus (HCV) should
be continued if they have been receiving treatment. To follow, local laboratory test
results should be sending and telemedicine should be applied. Prescriptions should be
sent to the patients by mail or telephone to minimize disease transmission[48].

Interferon-alpha usage has an unknown impact, therefore, alternative agents should
be used for patients with HBV during the COVID-19 pandemic[48].

In chronic HBV and HCV patients with COVID-19 infection, hepatitis treatment
should be postponed until recovery. Patients with both COVID-19 and HBV flare-up,
should be made on a case basis. IL antagonists such as tocilizumab and baricitinib
used to mass syndrome might cause reactivation of HBV. In such a case antiviral
prophylaxis should be given to prevent reactivation of HBV[4,48].

NON-ALCOHOLIC HEPATOSTEASTOSIS

Patients with non-alcoholic hepatosteastosis (NASH) have elevated liver enzymes
particularly ALT. Obesity usually co-exists in patients with NASH. Thus they may be
at more risk for severe infection. Elevation of liver enzymes and longer viral clearance
time were reported in patients with NASH[41,64]. Other underlying diseases source by
chronic inflammation such as diabetes and chronic cardiac disease that is of high risk
for the severe and fatal course of COVID-19 infection, may be also found in these
patients[41,48]. NASH was found to be a high risk for severity of COVID-19 even in
young patients who have not underlying diseases[100].

It was estimated that the balance between inflammation-promoting and inflam-
mation-suppressing macrophage (M1 and M2) is insufficient in NADFL patients, it
may cause the progression of COVID-19[41,101].

In patients with CLD and/or NASH, ACE2 expression has increased, and cytokine
production has been exaggerated associated with COVID-19. During the COVID-19
infection, it was shown that NASH patients have a high risk for complication progre-
ssion to severe COVID-19, prolonged liver function disorder and poor outcomes.
Additionally, patients with NASH have prolonged virus clearance time (17.5+ 5.2 d vs
12.1 +4.4 d)[4,65,102].

In other studies, it was reported that NASH was not associated with severe disease
[48,103,104]. Further research is needed to understand the impact of COVID-19 in
NASH.
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related to NASH

During the COVID-19 pandemic, patients should be aware that a sedentary lifestyle
has a negative effect on their metabolic conditions and contributes to increasing NASH
degree. To prevent disease progression, lifestyle changes should be recommended in
relation with nutritional guidance, weight loss advice, and diabetes management[48].

HCC

The mortality rate of COVID-19 is high in cancer patients. Chemotherapy within the
last 14 d significantly increased the severity of COVID-19 infection. Liver cancer is one
of the most frequent cancers with 782 thousand deaths in 2018[105,106]. More than
90% of liver cancer is HCC. HCC usually develops as a result of underlying CLD, such
as chronic HBV or HCV infection, ALD, and NAFLD. The majority of cases of HCC are
found in the Asian-Pacific region[106]. Since Asia-Pacific region has more experience
both in HCC and in COVID-19 than anywhere else. Thus experts prepare some
recommendations of the management of HCC in the era of COVID-19[106].

Recommendations

HCC is a highly malignant and aggressive tumor, therefore its diagnosis and treatment
should not be delayed due to the COVID-19 pandemic. Because patients may develop
poor outcomes, HCC patients should be closely monitored during COVID-19 infection.
To minimalize the exposure to the SARS-CoV-2, telemedicine may be used for
screening HCC patients[48]. More intensive surveillance and early admission of HCC
patients have been recommended. Systemic treatments and evaluation for liver
transplant should be continued according to the guideline. Although 2 mo delay is
reasonable, ADDSL recommended that HCC patients at-risk group (cirrhosis and
chronic hepatitis B) continue both being monitored and therapy. The treatment should
be continued and curative treatments should be periodized but other treatments such
as vascular interventions and systemic therapy should be postponed. The risks and
benefits of delaying surveillance should be told to the patients and documented.
Images of patients with liver masses should be evaluated with an expert radiologist
before the visit. Digital patient visits may be planned to discuss the diagnosis and
management of liver tumors. If COVID-19 infection present, diagnosis and treatment
of HCC patients should be postponed until the viral clearance[106].

HCC treatments should not be delayed[90]. HCC risk stratification scores should be
used. Patients at an increasingly higher risk group (elevated alpha-fetoprotein levels,
advanced cirrhosis, chronic hepatitis B, NASH/ diabetes) should be prioritized for
liver transplant[48,99]. In patients with COVID-19, immunosuppressive therapies
should be temporarily withdrawn and kinase inhibitors should be taken on a case
basis[48]. Imaging examination to detect recurrence at the early stage should not be
postponed[106].

AUTOIMMUNE HEPATITIS

In patients with autoimmune hepatitis (AIH), immunosuppressive therapy makes
those patients at greater risk for severe infection and should be prioritized for early
testing. If elevated liver enzymes developed in AIH patients during COVID-19
infection flare-up should be considered and confirmation through biopsy should be
made[90]. EASL-European Society of Clinical Microbiology and Infectious Diseases
(ESCMID) advises withdrawn immunosuppressive therapy in such patients[48].
Withdrawing especially for antimetabolites, should only be considered after
consultation of an expert and under special situation (such as in severe COVID-19 with
medication-induced lymphopenia, or presence of other superinfection)[48].

There are some observational studies related to corticosteroid usage and predis-
position for severe COVID-19 infection[48,107]. The World Health Organization
suggests minimizing high-dose prednisolone but to continue small doses to avoid
adrenal insufficiency[48,107].

Patients with autoimmune CLD have a high risk for COVID-19 infection because of
their suppressed immune function[69]. Reducing immunosuppressive therapy is not
recommended in patients with autoimmune liver disease, to prevent SARS-CoV-2
infection[48]. Reductions should only be considered in only some conditions such as
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drug-associated lymphopenia and bacterial/fungal superinfection in cases of severe
COVID-19. To decrease systemic glucocorticoid exposure budesonide is recommended
as a first-line agent to induce remission in patients without cirrhosis who have a flare
of ATH.

In patients who developed COVID-19, corticosteroid dosing should be decreased.
Change with dexamethasone may be considered in only hospitalized patients. There is
not a specific recommendation for patients with primary biliary cholangitis, primary
sclerosing cholangitis, or immunoglobulin G4-related disease.

Patients should be vaccinated for Streptococcus pneumonia, influenza and COVID-
19.

LIVER TRANSPLANTATION AND COVID-19

Clinical outcome in liver transplant patients with COVID-19

Data related to liver transplant recipient patients with COVID-19 infection are still
limited. However, patients with liver transplants have a high risk for COVID-19
infection due to their suppressed immune function by immunosuppressive therapy
[108]. The clinical course of COVID-19 infection is different in immunosuppressed
transplant recipients from that in non-immunosuppressed patients.

An Italian center reported no increase in the hospitalization among > 300 children
who followed for liver transplantation, AIH, or hepatoblastoma. SARS-CoV-2
positivity developed only in 3 of 13 hospitalized children, who have liver trans-
plantation or giving chemotherapy for hepatoblastoma[109].

In a large liver transplant series including 151 patients, 6 patients became infected
SARS-CoV-2, and 2.7%of long term recipients died, but all 7.5% of short-term
recipients survived[110]. Immunosuppressive regimen discontinued three cases, acute
respiratory distress syndrome (ARDS) rapidly developed in and caused death.
Becchetti et al[111] reported that fever and dyspnea were found more frequent in the
long-term than that of short-term recipients (91% vs 63%, and 59% vs 29%
respectively). Computed tomography scan and pulmonary radiography showed
typical features of the disease in 24 (43%) and 23 (40%) cases, respectively. These
pathologies can be attributed to the long-term use of immunosuppressant medications
[112]. In a European study conducted 19-transplant centers enrolled 57 liver transplant
recipients with COVID-19 (16 outpatients and 41 hospitalized), mortality was found as
17%. ARDS developed 19% and hospitalization was needed in 72% of patients. Total
fatality rates found were 12% and 17% in hospitalized patients, most of whom had
cancer[111].

In an Italian study (13%) of 24 liver transplant recipients with COVID 19 were
admitted to the ICU and 5 (21%) of them died[113]. A Swiss Transplant Cohort Study
(a prospective observational multicenter study) reported 21 solid organs transplant
patients. In five patients had liver transplant, steroids and calcineurin inhibitors
continued the same dose. They reported that the clinical course was not different from
other people[114].

In transplant recipients with COVID-19, liver injury is relatively seen less frequent,
but acute kidney injury is more common probably due to calcineurin inhibitors usage
[58,102,103].

Qin et al[115] observed a case of COVID-19 in a patient who underwent liver
transplantation. Tacrolimus and glucocorticoids continued but decreased to lower
doses. Another post-transplant patient recovered from severe COVID-19 pneumonia
after gradual withdrawal from immunosuppression therapy and given low-dose
corticosteroid[111].

Recommendations
EASL-ESCMID recommended that liver transplantation recipients should be restricted
to patient with poor prognosis with acute/acute-on-chronic liver failure, end-stage
liver disease (elevated MELD score), and HCC. Hospital stay time should be short and
consultation from other clinics should be restricted. Complications such as peritonitis
or encephalopathy should be followed to prevent hospitalization. Streptococcus
pneumonia and influenza vaccination should be given[48]. COVID-19 vaccine should
be applied. EASL-ESCMID recommendations on liver transplant recipients and
candidates are shown in Table 2[48].

SARS-CoV-2 screening should be used both hospitalized patients with acute
decompensation or acute liver failure. COVID-19 screening should be applied to both
donors and recipients before transplantation[113]. COVID-19 screening is recomme-
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Table 2 European Association for the Study of the Liver-European Clinical Microbiology and Infectious Diseases recommendations for

liver transplantation[48]

EASL-ECCMID recommendations

Liver transplant recipients

Reduction of immunosuppressive therapy should only be considered under special circumstances such as drug-induced lymphopenia, superinfection in
case of severe COVID-19

LT recipients have high anxiety for COVID-19, and therefore their follow-up and treatment compliance may be impaired

Drug levels of calcineurin inhibitors and rapamycin inhibitors should be closely monitored. Because drugs used COVID-10 treatment such as
hydroxychloroquine or protease inhibitors may interact them

Early admission should be made for LT recipients with COVID-19 infection

LT recipients, who have underlying malignancy, sarcopenia, graft dysfunction and metabolic disease are at-risk group for a severe COVID-19 infection
All patients should receive vaccination for Streptococcus pneumonia, influenza and COVID-19

Liver transplant candidates

Patients on the LT waiting list with decompensated cirrhosis are at high risk of severe COVID-19

LT should be prioritized for patients with poor short-term prognosis including those with acute liver failure, ACLF, high MELD score (including
exceptional MELD points), and HCC at the upper limits of the Milan criteria

All donors for should be screening for SARS-CoV-2 infection by PCR and recommend

Both LT donors and recipients should be questioned clinical history, performed chest radiology, and SARS-CoV-2 testing

To reduce the risk of SARS-CoV-2 infection in the peri-transplantation period, protection measures should be strictly applied. Inward of high disease
burden, a COVID-19 free pathway through transplantation should be implemented, including strict social isolation for waiting list patients, telephone
screening for symptoms and exposures before admission, and perioperative management in a designated clean intensive care unit and post-LT ward

Consent for transplantation should include the potential risk of nosocomial COVID-19

LT candidates should be informed that infection with SARS-CoV-2 in patients undergoing major surgery is associated with an increased risk of severe
COVID-19 and death

Living-donor transplantations should be considered on a case-by-case basis and include careful risk stratification of donor and recipient, incorporating a
combination of clinical history, chest radiology, and SARS-CoV-2 testing

EASL: European Association for the Study of the Liver; ECCMID: European Clinical Microbiology and Infectious Diseases; LT: Liver transplantation;
ACLEF: Acute-on-chronic liver failure; MELD: Model for end-stage liver disease; HCC: Hepatocellular carcinoma.

nded in almost all transplant centers[4]. If contact history positive, donors should be
excluded. A negative test result cannot rule out the presence of infection[90]. A Lung
CT screen may be needed. Additionally, informed-constant-related nosocomial
COVID-19 transmission risk should be performed in all diagnostic or therapeutic
processes[48,90]. All patients should be evaluated on case-by-case basis.

EASL-ESCMID suggested decreasing immunosuppressive therapy in post-
transplant patients with severe COVID-19 only under special circumstances (e.g.,
medication-induced lymphopenia, bacterial / fungal superinfection)[48].

During the COVID-19 pandemic, all transplant centers are serving with limited
operation similarly and more than other surgeries.

AASLD recommends delay liver transplant and screening both donors and
recipients. Additionally, they suggest that a negative result does not exclude the
COVID-19 infection. All informed consents provide for hospitalization and surgery
have nosocomial COVID-19 transmission risk. Drug levels of mTOR inhibitors and
calcineurin inhibitors should be monitored in patients who used drugs for COVID-19
therapy such as hydroxychloroquine or azithromycin[99]. Reduction in immunosup-
pressive therapy should be evaluated case basis.

A COVID-19-free transplant plan must include strict social isolation for patients on
a list, wireless screening for signs and exposures to SARS-CoV-2 virus before
admission, safe anesthesia procedures with PPE and N95, clean intensive care facility,
and post-liver transplant care unit[99].

COVID-19 AND GI TUMOURS

The COVID-19 pandemic negatively affected diagnosis and treatments of other

WJCC | https://www.wjgnet.com 1154 February 6,2022 | Volume10 | Issue4 |

Jaishideng®



Ozkurt Z et al. GIS manifestations in COVID-19

Table 3 Recommendations for gastrointestinal system tumors during coronavirus disease 2019 pandemic

Recommendations for gastrointestinal system tumors[116]

Social distancing mandates that every in-person interaction between patients and the health care system be scrutinized and only essential physical contacts
between patients and health care professionals occur to diminish the risk of viral exposure to patients. Thus, minimize blood tests, scans and routine tests.
Telephone and telemedicine visits should replace routine face-to-face clinic visits whenever possible

Whenever COVID-19 is clinically suspected or confirmed, systemic treatments should be suspended, and surgery should be postponed unless an urgent
procedure is necessary (EOR)

Whenever surgery is indicated, SARS-CoV-2 testing should be considered

There are insufficient data to recommend in favor or against an open versus minimally invasive approach. Proven benefits of minimally invasive surgeries
of reduced length of stay and complications should be considered individually. Nevertheless, whenever minimally invasive surgeries are indicated, the
use of devices to filter released CO, for aerosolized particles or techniques to treat the intra-abdominal gas whenever it should be emptied, is strongly

advised

Central venous catheter flushing intervals should be increased to every 60 (younger and fit patients) or every 90 (older, frail patients with multiple
comorbidities) days (EOR)

For early stage (cT1/2 cNO) colorectal, biliary, hepatocellular, esophagus and gastric tumors, where neoadjuvant treatment is not standard, consider
deferring surgical resection to up to 8 weeks. If delays beyond 8 wk are expected, repeat staging exams (EOR)

Radiation schedules should be hypofractionated, whenever possible

Follow-up imaging and appointments should be reserved for those with symptoms suggestive of disease relapse. Asymptomatic patients not on active
treatment should avoid imaging and follow up appointments, delaying tumor markers and colonoscopies, for example, for until the pandemic is over
(EOR). In such cases, if possible, telemedicine or telephone consultation is indicated

DYPD screening is indicated whenever possible, before the use of fluoropyrimidines

Adjuvant treatment for colon and other gastrointestinal tumors, when recommended, should start in 4 wk to 8 wk after primary tumor resection.
Monitoring blood counts at every cycle can be done by telemedicine if patients are asymptomatic

Infusional 5FU should be substituted for capecitabine in the following regimens: FOLFOX, cisplatin and 5FU, monotherapy, or when combined with
radiotherapy. Exceptions are patients with severe renal dysfunction (creatinine clearance < 30 mL/min); in patients with moderate (30 mL/min to 50
mL/min) renal dysfunction when upfront dose reduction of 25% is recommended

In curative-intent treatments, we encourage to maintain dose-intensity with the use of colony-stimulating growth factor (CSGF), if needed (EOR)

In the metastatic setting, consider dose-reduce chemotherapy instead of adding CSGF, if the latter requires more hospital visits (EOR)

In the metastatic setting, omit bolus 5FU in FOLFOX or FOLFIRI regimens to minimize toxicity (EOR)

Whenever possible, chemotherapy holidays may be considered in patients with low-volume metastatic disease, who are responding or experiencing
tumor stabilization and when there is no major risk of complications for site-specific progression (e.g., peritoneum, biliary obstruction). If maintenance is

considered to be beneficial instead of chemo holidays (e.g., more aggressive disease), prefer capecitabine alone, without bevacizumab[116]

Standard second or further lines of anticancer therapies should be recommended for ECOG 0 or 1 patient. Preferably, when there is clinically relevant
overall survival gain demonstrated by randomized phase III trials (e.g., second-line for colorectal cancer)

Anti-PD1 immune checkpoint inhibitors are recommended in second or further lines of treatment for all gastrointestinal malignancies with microsatellite
instability, regardless of the diagnostic method

For those in which immunotherapy monotherapy is indicated, we recommend the 6 wks’ schedule with pembrolizumab

Multidisciplinary team discussions (MDT) by web conferencing systems are highly encouraged. We think MDT are key to help with decisions about risks
and benefits of cancer-directed therapies during the COVID-19 pandemic

In all cases, clinical individual judgment is advised and decisions should be shared with patients. Additionally, the anticipated survival benefit for each
patient versus the risks of exposure to the virus should be discussed with patients, taking into consideration the individual’s comorbidities and degree of
frailty, as well as caregivers and family members at home

Clinical trial enrolment

Patients who are candidates for clinical trials should be encouraged to enroll in the following situations: studies testing orphan drug indications,
experimental treatments where benefits are very likely to outweigh the risks (e.g., immunotherapy combo of ipilimumab and nivolumab for microsatellite
unstable metastatic colorectal cancer (CheckMate SHW-NCT 04008030) or rare tumors. However, institutions and principal investigators should discuss
and align with sponsors and Institutional Research Ethical Boards about how to minimize hospital visits (e.g., all lab and image tests performed in one
single day), implement telemedicine in certain moments of trial conduction (lab checks for fit patients who are tolerating well the trial therapy, for
example), extend intervals between hospital visits, if possible

For patients already on trial, treatment should continue based on clinical judgement that should balance tolerance versus benefit

The same principles cited above to decrease hospital visits should be sought

EOR: Expert opinion recommendation; ECOG: Eastern Cooperative Oncology Group; 5FU: 5 Florouracil; FOLFOX: Folinic acid, 5-fluorouracil, oxaliplatin;
FOLFIRTI: Folinic acid, florourasil, irinotekan.
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patients with various diseases, including GI system cancer. Brazilian Gastrointestinal
Tumors Group published evidence-based recommendations for GI cancers during the
COVID-19 pandemic[116].

These recommendations were based on scientific evidence, such as randomized
clinical trials, meta-analyses, and large cohort studies. However, some recommend-
ations performed an expert opinion. There are detailed recommendations and aimed
to prioritize curative-intent cancer treatments during the pandemic, to support the
treatment of aggressive tumors when effective therapies are available, to decrease the
number of or delay oncological non-priority surgeries, to decrease hospital visits, to
minimize anticancer therapy-related immunosuppression in a specific high-risk group
[116]. Recommendations related to GI cancers are showed in Table 3.

CONCLUSION

GI symptoms are common in patients with COVID-19. During the pandemic, SARS-
CoV-2 infection should be kept in mind in patients who have acute GI symptoms.
COVID-19 infection is usually associated with mild hepatic involvement. All with CLD
appear to be at great risk of contracting an infection. However, it appears that patients
with cirrhosis, HCC, autoimmune diseases, or liver transplantation may have a greater
risk for severe COVID-19. COVID-19 treatment should not be delayed in patients at
these high-risk groups. Nutrition can be continued to improve important GI functions
and clinical outcomes. Vaccines against SARS-CoV-2 have also been developed and
are being widely used around the world. Like all chronic patients, COVID-19
vaccination should be prioritized in this group.
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