L))

Check for
updates

Review Article

Considerations and perspectives on digestive diseases during the
COVID-19 pandemic: a narrative review

Juan Li"*** Chunmei Li***, Xiaojun Wang’*, Yuping Wang"**, Yongning Zhou"**

lDepartment of Gastroenterology, the First Hospital of Lanzhou University, Lanzhou, China; ZKey Laboratory for Gastrointestinal Diseases, Gansu
Province, The First Hospital of Lanzhou University, Lanzhou, China; *Department of Gastroenterology, Gansu Provincial Hospital, Lanzhou,
China; *Department of Oncology, The First Hospital of Lanzhou University, Lanzhou, China; *The First Clinical Medical School of Lanzhou
University, Lanzhou, China

Contributions: (I) Conception and design: J Li; (II) Administrative support: Y Wang, Y Zhou; (III) Provision of study materials or patients: J Li, X
Wang; (IV) Collection and assembly of data: ] Li, C Li; (V) Data analysis and interpretation: J Li; (VI) Manuscript writing: All authors; (VII) Final
approval of manuscript: All authors.

"These authors contributed equally to this work.

Correspondence to: Yongning Zhou. Department of Gastroenterology, Key Laboratory for Gastrointestinal Diseases, Gansu Province, the First

Hospital of Lanzhou University, Lanzhou 730000, China. Email: zhouyn@lzu.edu.cn.

Abstract: Coronavirus disease 2019 (COVID-19) was initially reported in December 2019, and since then
it has become a pandemic with newly confirmed cases and deaths increasing continuously. The COVID-19
pandemic has dramatically impacted the organization and execution of activities in the clinical sector.
Asymptomatic infections are increasingly being identified when patients seek medical advice for non-
respiratory system illnesses, particularly digestive system symptoms. This has posed a significant challenge
for clinical diagnosis and treatment. Based on the clinical symptoms of patients with COVID-19 reported
to date, patients with typical clinical symptoms of COVID-19 may also present with symptoms associated
with the digestive system. Digestive illness symptoms in patients with COVID-19 are underscored by a
bidirectional relationship between respiratory and digestive systems. Because the clinical diagnosis and
treatment of digestive illnesses caused by COVID-19 have been challenging so far, we hypothesized that
investigating the pathogenesis of digestive system diseases in patients with COVID-19 will provide potential
novel targets for its prevention and treatment, and concurrently reduce COVID-19 virulence and socio-
sanitary burden. This review summarizes the relationship between the digestive and respiratory systems in
patients with COVID-19 from the perspective of the “gut-lung” axis. We discuss extant literature on the
pathogenesis of COVID-19-related digestive symptoms, which may facilitate differential diagnosis and

treatment of this condition.
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Introduction

Since its initial outbreak in December 2019, coronavirus
disease 2019 (COVID-19) has become a pandemic, with a
rate of infection surpassing that of severe acute respiratory
syndrome (SARS) (1). The growing numbers of confirmed
cases and suspected cases, which are associated with complex
clinical manifestations, have posed significant challenges for
disease diagnosis. Due to atypical symptoms, differential
diagnosis of COVID-19 is challenging. If suspected patients
have been admitted to the digestive ward instead of the
quarantine ward, widespread viral transmission may occur,
which might expose the medical staff and other patients
to this deadly disease given the high infectivity of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Therefore, it is critical to pay close attention to patients
with gastrointestinal symptoms, especially those with fever.
To date, there has yet to be a systematic review of COVID-
19-related digestive symptoms and underlying mechanisms.
"To address this gap in the literature, this review summarizes
the digestive system symptoms of patients with COVID-19.
The review is highly relevant in today’s scenario given
the current global pandemic and has implications for
how clinical professionals treat COVID-19 patients. We
searched PubMed using the search terms “COVID-19,”
“digestive diseases,” “ACE2,” “intestinal microecology,”
and “gut-lung axis” for studies published from January
1, 2004, to July 1, 2020. Further, we manually searched
the references of selected articles for additional relevant
articles. We selected articles that were relevant to a general
medicine readership.

We present the following article in accordance with the
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/apm-20-2124).

COVID-19 pandemic

COVID-19 is caused by SARS-CoV-2 infection and is
characterized by fatigue, fever, muscle pain, and dry cough.
These main clinical symptoms are often accompanied by
digestive system-related symptoms such as diarrhoea (2).
The spread of the COVID-19 pandemic has caused major
challenges in clinical gastroenterology. Laboratory tests
of patients with COVID-19 indicate reduced lymphocyte
counts, and severe cases can rapidly progress to acute
respiratory distress syndrome, septic shock, multiple-
organ failure, and even death (3). The sources of infection
predominantly comprise individuals clearly infected
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with SARS-CoV-2, although asymptomatic patients may
also be a source of infection via respiratory droplets and
contact transmission (4). The majority of the population
are susceptible to COVID-19, which is a highly infectious
disease. Indeed, there is clear evidence that it has affected
medical workers and spread in specific communities (5).

Understanding coronaviruses

Coronaviruses are single-stranded RINA viruses that can be
divided into four genera (a, B, v, and 3) based on serotype
and genomic characteristics. COVID-19 is caused by a
novel coronavirus of the B genus. The average incubation
period of SARS-CoV-2 is 1-14 days but typically ranges
from 3-7 days, although longer incubation periods of
24 days or more have been reported (6). Although other
regions of China have also been affected, Hubei is the most
highly affected province. After the outbreak, China actively
responded to contain the epidemic, on January 12, 2020,
the National Center for Disease Control and Prevention
added COVID-2019 to the Class B infectious diseases
stipulated in the laws of the People’s Republic of China
on the Prevention and Control of Infectious Diseases and
adopted measures of prevention and control management of
Class A infectious diseases.

Reconsidering diseases of the digestive system
during the COVID-19 pandemic

Gastrointestinal symptoms such as nausea, vomiting,
abdominal pain, or diarrhoea are frequently observed in
patients with COVID-19 (7). One reason for early delays in
diagnosis and inappropriate treatment of infected patients is
that gastrointestinal symptoms may precede the respiratory
presentation of SARS-COV-2 infection (8). Recent,
detection of SARS-CoV-2 in stools suggested the possibility
of fecal-oral transmission, which was subsequently
confirmed by reports that SARS-CoV-2 can multiply in
both the respiratory and digestive tracts (9). In addition,
COVID-19 patients with gastrointestinal symptoms
experience more severe respiratory disorders than those
without gastrointestinal symptoms (10).

Angiotensin converting enzyme-2 (ACE2) hypothesis

ACE?2 is a functional receptor of SARS-COV-2 (11).
ACE2 is highly expressed on the brush-like edge and deep
within the intestinal wall, especially in smooth muscle cells
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of the intestinal muscular layer, vascular smooth muscle
cells, and endothelial cells. Studies of ACE2 expression in
lung and bronchial branch cells have indicated that higher
ACE2 expression is associated with greater ease of SARS-
CoV-2 entry into cells (12). These findings have led to a
hypothesis about the role of ACE2 in viral transmission.
As a functional receptor of SARS-COV-2, ACE2 plays a
crucial role in the pathogenesis of COVID-19 and promotes
virus entry into human cells (13). SARS-CoV-2 initially
enters the respiratory tract via the oral and nasopharyngeal
epithelial mucosa or directly into the lower respiratory
tract, subsequently infecting bronchial and alveolar
epithelial cells. At this initial stage, the virus may enter
the surrounding blood circulation through the lungs and
cause sepsis. Patients at increased risk of developing severe
disease may experience severe lung involvement, leading to
systemic inflammation. Large-scale inflammatory processes
may cause severe cytokine storms and affect other organs of
the body (14-16). This presentation is consistent with other
blood-related sources of viral entry into organs via activated
ACE2 on endothelial cells, resulting in cardiovascular,
kidney, or gastrointestinal symptoms. SARS-CoV-2 can
directly invade the gastrointestinal epithelium via ACE2.
A single-cell transcriptome study revealed that ACE2 was
highly expressed in alveolar epithelial cells, esophageal
epithelium, and absorptive intestinal epithelium of the
ileum and colon, and co-expressed with Transmembrane
Protease Serine 2 ('MPRSS2) protein (17-19).

Notably, SARS-COV-2 recognizes human ACE2 more
effectively than SARS-COV, thus increasing the person-
to-person transmission capacity of SARS-COV-2 (20). The
SARS-COV-2 spike protein has been speculated to have a
strong binding affinity for human ACE2. This leads to a
10-20-fold increase in the binding affinity between SARS-
COV-2 and ACE2 by and, consequently, its pathogenicity,
especially in the small intestine, which may be vulnerable to
SARS-COV-2 infection (17). These findings underscore the
possibility that SARS-CoV-2 may also cause gastrointestinal
infection. The virus may target different levels of the
small intestine, including the stomach, resulting in upper
gastrointestinal symptoms. In addition, viral RNA has been
detected in stool samples and negative oral swab, leading to
the hypothesis that viral replication and activity occur in the
intestine and that the virus may be more prevalent in this
region (21). The gastrointestinal manifestations of SARS-
CoV-2 infection indicate the possibility of viral fecal-oral
transmission (22). Consistent with the possible transmission
route of SARS-CoV-2, the respiratory and gastrointestinal
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systems share an interface with the external environment.
The ACE2 receptor is widely distributed in the human
body and is abundantly expressed in almost every organ of
the gastrointestinal tract. In this regard, organs comprising
ACE2-expressing cells may act as potential infection
sites and transmission routes of SARS-COV-2 (Figure I).
Therefore, these organs provide potential targets for
combating SARS-CoV-2 infection.

There is compelling evidence that ACE2 receptors
provide entry points for the virus. However, high expression
of ACE2 may pose benefits. For instance, circulating ACE2
may bind SARS-CoV-2 and remove it from the circulation.
Additionally, increased ACE2 expression may promote self-
dimerization in the cell membrane, reducing viral affinity,
internalization, and propagation. Finally, increasing ACE2
levels may shift the Renin-Angiotensin System (RAS)
towards vasoprotective functions (23). These findings
collectively highlight the potential of targeting ACE2 as a
treatment for COVID-19, and future research in this area is
warranted.

Intestinal microecology in patients with COVID-19

The human gastrointestinal tract hosts over 1,014 cells
comprising 500 to 1,000 bacterial species, which are
referred to as the gut microbiota (24). A well-balanced
bidirectional interaction exists between gut microbiota
and the immune system. For instance, microbiota plays a
fundamental role in the development and maturation of
the immune system; conversely, the immune system shapes
microbiota composition and functions. Notably, disruption
of this balance may lead to human diseases (25).

Patients with COVID-19 may present with isolated
symptoms of the digestive system, such as mild anorexia,
fatigue, nausea, vomiting, and diarrhea, as initial
manifestations in the absence of respiratory symptoms (26).
It is believed that a dynamic balance exists between
microorganisms entering and exiting the lungs. Lung lesions
are associated with changes in the types and numbers of
bacteria, and the proliferation rate of these microorganisms
substantially exceeds the ability of the respiratory tract
to remove pathogenic microorganisms. In this process,
pulmonary flora and pathogenic microorganisms may not
be the sole microorganisms infecting the lungs. Indeed,
intestinal flora may also modulate pulmonary diseases
(27,28).

Intestinal flora is involved in various physiological
processes, including metabolism and nutrient synthesis (29).
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Figure 1 ACE2, as a functional receptor of SARS-COV-2, exists on the mucosal surface of many organs, and promotes the entry of viruses

into human cells. The virus can enter the surrounding blood circulation and lymph circulation through the lungs, and can cause sepsis and

severe cytokine storms that can damage other organs in the body. ACE2 is highly expressed in alveolar epithelial cells, esophageal epithelial

cells, and intestinal absorptive epithelial cells. When SARS-COV-2 invades the internal organs, it can lead to the damage of the mucosal

barrier of the digestive system and the destruction of the intestinal microecology, which in turn will lead to the appearance of digestive

symptoms in patients

They degrade complex polysaccharides such as cellulose and
hemicellulose, thus providing energy for the body. Further,
intestinal flora synthesize certain essential nutrients, such
as short-chain fatty acids and vitamin K. Intestinal flora
also participate in the metabolism of exogenous substance,
thereby regulating their absorption and utilization (30).
Furthermore, intestinal flora are involved in the regulation
of both innate and acquired immunity. For instance, the
mucosal immunity of sterile mice is rapidly restored using
microbial flora in fecal supernatants (31). Moreover,
intestinal flora co-participates in resistance to pathogens
and microbial infections (32). Upon invasion by pathogenic
microorganisms, gut microbes “dilute” the pathogens and
protect the body by competing with them. In addition,
intestinal flora protects the body by producing antibacterial
compounds. Intestinal flora are also strongly implicated
in lung health (33). The rapid developments in genome
sequencing technology have facilitated the elucidation of
intestinal microecological differences between diseases and
healthy conditions, which may reveal the pathophysiological
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mechanisms of digestive tract symptoms in patients
with COVID-19, mechanisms underscoring disease
occurrence and development, and potential novel treatment
approaches (34). In the early stages of infection,
limited numbers of microorganisms colonize the lungs,
predominantly by migrating from pharyngeal secretions
or gastric juices to the lungs via microaspiration. These
microorganisms are removed via phagocytosis by alveolar
macrophages and transport of mucosal cilia, thus ensuring
balance and stability of the pulmonary microecology
(35,36). Pulmonary microorganisms thereby promote the
maturation of the immune system.

Respiratory influenza infection causes intestinal injury,
which is not due to direct intestinal viral infection but is
induced by alterations in intestinal microbiota composition
mediated by lung-derived CCR9+CD4+ T cells (37).
Additionally, respiratory diseases following viral lung
infection alter the murine gut microbiota, and similar
mechanisms may underpin the gastrointestinal symptoms
associated with COVID-19 (38). Furthermore, acute

Ann Palliat Med 2021;10(4):4858-4867 | http://dx.doi.org/10.21037/apm-20-2124



4862

respiratory disease syndrome (ARDS) is characterized as
a partial cause of death in patients with COVID-19. In
this regard, the lung microbiome of patients with ARDS
is enriched with gut bacteria. The interaction between
the lungs and intestine during inflammatory responses
may induce a vicious cycle of pulmonary and intestinal
inflammation (39,40). Therefore, intestinal symptoms may
be a predictor of COVID-19 and reflect dyshomeostasis
of the intestinal microbiota and immune system. It is thus
recommended that the lungs and gut be treated as a whole
in the diagnosis and treatment of COVID-19.

A meta-analysis of 4,243 patients reported that the pooled
prevalence of gastrointestinal symptoms was 17.6% (41).
Given that the intestinal tract absorbs approximately 95%
of nutrients, excretes approximately 80% of toxins, and
regulates approximately 70% of immunity, it is clear that
the intestinal tract is a critical organ involved in digestion,
metabolism, and immunity (42). Indeed, the gastrointestinal
system hosts the largest microecological niche in the human
body, and its health thus determines the health of the entire
organism (43). The pathogenesis of SARS-CoV-2 infection
strongly resembles that of immune-mediated diseases, which
has led to the hypothesis that targeted therapies used for the
treatment of immune-mediated diseases may be effective
for the treatment or prevention of COVID-19-related
complications. The National Health Commission of China
proposed the involvement of intestinal microecological
regulators in the diagnosis and treatment of COVID-19 (44).
This is because critically ill patients are in an acute stress
state and are prone to stress ulcers. The extensive use of
multiple antibiotics increases the risk of intestinal flora
disorders and can cause damage to the body’s largest
immune organ, the intestinal mucosal immune barrier,
which can result in secondary bacterial infections (45).
The effect of intestinal flora on mucosal immunity are
not limited to the gastrointestinal tract; indeed, they also
affect the immune response of the distal mucosa outside the
intestinal tract, including the lungs, thus aggravating disease
symptoms. Therefore, microecological therapy should be
actively applied in the treatment of COVID-19 in order
to maintain intestinal microecological balance and prevent
secondary bacterial infections.

The “gut-lung” axis theory in COVID-19

The ensemble of relevant interactions between the intestine
and lungs, including gut and lung microbiota, their
intercompartmental crosstalk, and the interplay of gut and
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lung immune systems with local or distant interactions,
has been termed the “gut-lung” axis (46). Growing
evidence indicates the occurrence of crosstalk between gut
microbiota and the lungs, which maintains host homeostasis
and disease development via interactions with the immune
system (47). These gut-lung interactions may influence
COVID-19 severity in patients with extrapulmonary
conditions. The pulmonary tropism of SARS-CoV-2 and
attending respiratory pathophysiology and inflammation
may be intimately associated with the gut tropism of SARS-
CoV-2 and gastrointestinal events of COVID-19.

The alveolar, glandular, and mucosal epithelium of
the lungs, trachea, and large intestine develop from the
endoderm of the primary intestine and are embryologically
homologous. The mucosal structure of the respiratory
and gastrointestinal tracts is critical for survival of the
microbial community and acts as an important barrier
to protect the body against pathogen invasion via the
mucosal immune system. The physiological conditions of
the mucosal surface, such as temperature, humidity, pH,
and secretions, affect microbial growth and migration (48).
Secretory IgA, an immunoglobulin secreted by the mucosa,
also exerts selective effects on microorganisms on the
mucosal surface. Innate immune cells or epithelial cells
recognise the existence of microorganisms and release
antimicrobial peptides and inflammatory factors, which
activate lymphocytes and induce an immune response (49).
For example, more than 50% of patients with inflammatory
bowel disease (IBD) experience respiratory dysfunction
following disease onset (50). Research has indicated that
dynamic crosstalk occurs between microbes of the “gut-
lung” axis. Interactions of the gut and lung niche are
mediated via this axis, which provides a route for the
passage of hormones, microbial metabolites, cytokines, and
endotoxins into the bloodstream. A balanced gut community
is of vital importance for pulmonary immunity. The “gut-
lung” axis is assumed to be bidirectional, suggesting that
infection with SARS-CoV-2 in the lungs may trigger an
immune response in the gastrointestinal tract. Infection of
the lungs with SARS-CoV-2 causes epithelial disruption
in gas exchange areas and associated airways (51). Patients
with COVID-19-induced infectious pneumonia often
present with diarrhea, vomiting, and other gastrointestinal
symptoms. Thus, it is evident that the balance and stability
of the lung and intestinal microecology are bidirectionally
regulated.

Microbiota that colonizes the respiratory and
gastrointestinal mucosa interact to regulate local tissues,
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thereby acting as a substrate connecting the lungs and
intestines (52). Developments in microbiome research
in recent years have led to the concept of the “gut-lung”
axis, which refers to the common regulation of immunity
and inflammation between the gastrointestinal tract and
lungs (53). The stability of intestinal microecology, which is
underscored by the health and integrity of intestinal flora,
plays an important role in maintaining lung health.

Clinically, intestinal flora participates in the regulation
of various pulmonary diseases including viral pneumonia,
asthma, tuberculosis, and chronic obstructive pulmonary
disease via the “gut-lung” axis (53). This shows that
intestinal flora influences the occurrence and development
of pulmonary diseases. Conversely, perturbations in
intestinal flora caused by pulmonary diseases, especially viral
invasion, and infectious diseases, may affect the digestive
system via immune regulation (54).

An increase in dietary fibre intake may lead to similar
changes in the microbiome of the lungs and intestines,
and intestinal microorganisms may be transferred to the
lungs (55). For example, destruction of the intestinal mucosal
integrity and displacement of intestinal flora into the blood
and lungs may result in sepsis and ARDS (56). Microbes in
the lungs and intestine influence each other by modulating
the immune system. In recent years, specific lung and
intestinal flora have been demonstrated to affect the
immune system, and beneficial flora have been successfully
harnessed to treat acute or chronic lung diseases (57).
Therefore, it can be inferred that the immunomodulatory
signals produced by various microbes in the lungs and
intestines play an important role in maintaining health,
and further research on this topic is warranted. Further,
immune cells travel via blood circulating in the lung and
intestine, thereby providing another substrate for the
“gut-lung” axis. Perturbations in intestinal flora result in
increased production of inflammatory mediators. Excessive
inflammatory mediators enter the lungs through the
blood circulation, thereby affecting the microecological
environment of the lungs and the types and intensity of
immune responses (58-60).

“Gut-lung” communication is thought to be mediated
by several substrates. Short-chain fatty acids such as butyric
acid, acetic acid, and propionic acid, which are produced
by the fermentation of starch by intestinal microorganisms,
enter the lung tissues through blood circulation (61).
Unmetabolized short-chain fatty acids enter the peripheral
blood circulatory system and bone marrow to affect
immune cell development. Further, bone marrow-derived
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immune cells trigger an immune response in distal body
parts such as lung tissue (31). Intestinal immune cells also
move directly from the intestinal tract to the respiratory
tract via the blood circulation to regulate immune activity
of the respiratory system (62).

Liver injury in COVID-19

Novel coronaviruses can invade the liver, resulting in
abnormal hepatic function (63). COVID-19-associated
abnormalities in liver biochemistry underpin the
occurrence, development, and treatment of liver-related
symptoms in patients with COVID-19. Pathological
findings in liver biopsy specimens of patients with
COVID-19 include moderate microvascular fatty
degeneration and active inflammation in hepatic lobule
portal regions, suggesting that the pathology may be caused
by novel coronavirus infection (64). COVID-19 patients
with digestive illness symptoms more commonly present
with hepatic injury than those without the symptoms (65).
It is speculated that patients with COVID-19 are affected
by liver pathogenesis in several ways, for instance, direct
toxic effects of coronavirus may mediate these symptoms.
Histopathologic examinations of liver biopsies of patients
with COVID-19 displayed increased liver volume,
hepatocellular degeneration, and necrosis with neutrophil
infiltration, liver blood sinus congestion, accumulation
of visible lymphocytes, mononuclear cell infiltration, and
microthrombosis (66). Further, the bile duct epithelium
expresses ACE2 and bile duct cells may undergo
compensatory hyperplasia of liver parenchyma cells. The
general expression of ACE2 in liver tissue reflects bile
duct injury, however, no significant elevations in alkaline
phosphatase and glutamine transferase, a marker of bile
duct injury, have been reported (67). In addition, novel
coronaviruses may invade other tissues and organs, such as
the heart, kidney, and muscle, resulting in elevated serum
transaminases and other enzymes in the myocardium or
skeletal muscle (68). Further, coronavirus infection may
activate immune cells, resulting in excessive immune cell
aggregation and release of proinflammatory cytokines,
such as tumour necrosis factor interleukin (IL)-6, and
IL-18, which are associated with systemic inflammatory
response syndrome and ARDS (69). These events may
induce hypoxia, leading to more cell damage, necrosis,
and a vicious cycle resulting in lung injury and damage
to the liver, heart, kidney, and other organs (70). The
resulting cytokine storm induced by COVID-19 infection
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is an important cause of liver damage in patients with
COVID-19 (71). Moreover, hypoxia can induce oxidative
stress response in respiratory distress syndrome and
concomitantly augment reactive oxygen species production,
resulting in the further release of proinflammatory factors
that induce liver damage (72). Hypoxic hepatitis, also
known as ischemic hepatitis or “shock liver” is common in
severe heart failure, respiratory failure, surgery, trauma, and
other causes of hypotensive shock or severe hypoxemia in
patients (73). Clinical features include a rapid increase in
transaminases, often accompanied by an increase in lactate
dehydrogenase (74). Abnormalities in liver biochemistry
can be ameliorated by improving circulatory and respiratory
functions (73). Therefore, ischemia and hypoxia may be
the main mechanisms underscoring liver injury in severe
and critically ill patients with COVID-19. Further, drug-
induced liver injury in such patients may also contribute
to abnormal liver function. Patients with COVID-19,
especially severe and critically ill patients, are often treated
with multiple medications. Indeed, more than 50% of
patients with COVID-19 receive antibiotics intravenously,
while 45% of patients receive more than two types of
combination therapy with antibiotics, with a drug duration
of 3-17 days (75). A study of elderly patients with liver
disease, including chronic hepatitis B virus (HBV) and
hepatitis C virus infection, alcoholic liver disease, non-
alcoholic fatty liver disease (NAFLD), and other basic
liver disease, revealed that HBV patients who received
antiviral therapy may relapse if they discontinue anti-HBV
drugs while infected with COVID-19. Moreover, patients
who did not receive anti-HBV therapy may have received
high doses of hormone therapy, resulting in the activated
(or reactivated) of HBV. Further, patients with NAFLD
presented with persistent or fluctuating liver biochemical
abnormalities over a protracted period (75).

Conclusions

Our present understanding of COVID-19 remains limited,
and the pandemic has become a major challenge for the
global health system. There is still a lack of perfect design
and laboratory research implementation to support, and
further studies are warranted. For medical professionals,
deeper understanding of COVID-19 symptoms is critical,
and the identification and protection of asymptomatic
patients should be improved. Temporary precautionary
measures include hand-washing, the use of masks and
gloves, and isolation. Patients in the incubation period

© Annals of Palliative Medicine. All rights reserved.

Li et al. Digestive diseases during the COVID-19

may be asymptomatic but remain infectious; these patients
are a critical source of hidden infections and should be
isolated. For asymptomatic cases, routine blood biochemical
examinations, respiratory pathogen detection, and chest
computed tomography examination are warranted.
Diagnosis and treatment programs for COVID-19 should
be dynamically adjusted based on concurrent developments
in clinical interventions and our understanding of this
disease in order to ensure consistency with the clinical
situation, improve clinical outcomes, and minimize missed
diagnosis or misdiagnoses.
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