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In Severe acute respiratory syndrome corona virus 2
(SARS-CoV2) infection the respiratory system is
the main target organ; however, the gastrointestinal
tract and the liver may also be involved, either

symptomatically or with only laboratory derangements.
The virus has been detected in respiratory secretions,
feces and blood.

COVID-19 AND THE INTESTINE

Fecal-Oral Transmission

The virus attaches to the angiotensin converting enzyme-
2 (ACE 2) receptors of the intestine. Among 73 adult
patients, 39 tested positive for RNA in stool samples and
17 remained positive for the virus in stool even after
becoming negative in respiratory samples [1]. Xu, et al.
[2] reported that 8 of their 10 pediatric patients were
positive for RT-PCR in rectal swabs, which remained
detectable well after nasopharyngeal swabs turned
negative.  Thus fecal oral transmission is being proposed
as another route of spread of infection and it is possible
that even asymptomatic patients may be shedding the
virus in the stool. However, till date there is only report of
the virus cultured from a single stool specimen. At present
it is unclear whether the persistence of RNA in the stool is
secondary to its continued positivity in bronchoalveolar
lavage, even when nasopharyngeal mucosa swabs are

negative. While more data, particularly on fecal
infectivity are awaited, this finding has grave
implications for developing countries [1,2].

Gastrointestinal Manifestations

Some children have reported nausea, vomiting, diarrhea
and abdominal pain during the course of the disease.
Diarrhea most often occurred 1 to 8 days after the onset,
with a median time of 3.3 days. Some patients had watery
diarrhea as the first symptom. Lu,et al. [3] have reported
that diarrhea and vomiting were observed in 15 (8.8%)
and 11 (6.4%) in a cohort of 171 children. While Jin, et al.
[4] reported that the presence of gastrointestinal
symptoms in adults was associated with more severe
illness, there is no similar report in children.

Intestinal involvement has many reasons.
Angiotensin converting enzyme 2 (ACE2) receptor and
transmembrane serine protease 2 (TMPRSS2) are key
proteins in the cell entry process of the virus.  Co-
expression of these two proteins in the same cell is critical
for viral entry. Like alveolar type II cells in the lung,
gland cells of the esophagus and absorptive enterocytes
in ileum and colon express them together. After viral
entry, virus-specific RNA and proteins are synthesized in
the cytoplasm of these cells to assemble new virions,
which are released to gastrointestinal tract. This

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV2), though primarily a respiratory pathogen, also involves the
gastrointestinal tract. Similar to the respiratory mucosa, angiotensin converting enzyme-2 (ACE-2) receptor and transmembrane serine
protease 2 (TMPRSS2) co-express in the gastrointestinal tract, which facilitates viral entry into the tissue. Less than 10% of children with
infection develop diarrhea and vomiting. Prolonged RT PCR positivity in the stool has raised the possibility of feco-oral transmission.
Elevated transaminases are common, especially in those with severe coronavirus disease (COVID-19). Children with inflammatory bowel
disease and post liver transplant patients do not have an increased risk of disease, and should remain on medications they are already on.
Children with chronic liver disease should continue their medications as usual. All elective procedures like endoscopy should be
postponed.
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gastrointestinal tropism explains the digestive symptoms
and the viral shedding in stool. Xiao, et al. [5] have given
more convincing evidence of primary gastrointestinal
tract involvement in one patient using endoscopic
biopsies. They observed that in more than 20% of their
adult patients, the viral RNA remained positive in the
stool even after it became negative in the respiratory tract.
They have recommended that RT PCR of the stool should
be performed before deciding that a hospitalized patient
is not infective. The virus also seems to alter the intestinal
flora, even when only the respiratory mucosa is involved,
through the common mucosal immune system regulation
called the ‘gut-lung axis’ [6].

Available evidence suggests that IBD (inflammatory
bowel disease) patients do not have an increased risk of
developing COVID-19 and should stay on IBD
medications. Surrogate markers of inflammation (ESR,
CRP, patient-reported outcomes) may be an alternative to
face-to-face office visits during the epidemic, especially
for those in remission. Newly diagnosed patients should
be treated according to the standard protocols as before
the epidemic. There is currently no evidence that any of
the drugs used in IBD including immune-modulators and
biologicals increases the severity of COVID and the risk
of a disease flare outweighs any estimated risk of SARS-
CoV2 infection. Corticosteroids can be used to treat
disease relapses, but as always recommended in children,
the drug should be weaned as soon as possible. The use of
anti-tumor necrosis factor drugs should be continued as
earlier, while making sure that infusion centers in
hospitals take standard prevention measures of COVID.
Switching from infliximab to adalimumab in a stable
child should be discouraged unless impossible to provide
intravenous infusions, considering the higher risk of
disease exacerbation.

All routine endoscopic procedures must be avoided,
since they are aerosol generating, more so in children
where it also involves airway management.   The upper
gastrointestinal endoscopy carries a higher risk of
aerosols than lower gastrointestinal endoscopy. Acute
upper or lower gastrointestinal bleeding, esophageal
obstruction, foreign body ingestion etc. may require
endoscopy without delay, but should be done with full
personal protection equipment including the N95 mask.
Biopsies must be placed in formalin immediately.
Endoscopy room and disinfection policy should be
followed as per standard protocol [7,8].

COVID AND THE LIVER

A mild rise in transaminases is common with COVID-19
disease but serious liver dysfunction is uncommon. The
elevated transaminases are often accompanied by high

creatine kinase and lactate dehydrogenase suggesting the
possibility that viral myositis may also be the cause.
Elevated liver enzymes are more common in those with
severe spectrum of the disease (40-60%), compared to
those who are asymptomatic or have mild disease (18-
25%). Bilirubin levels are also more than double in those
with severe infection, when compared to those with
milder disease. This is probably related to virus triggered
auto reactive T cells and cytokine storm. Though
hepatocytes and biliary epithelium are abundant in
angiotensin-converting enzyme 2 (ACE2) receptors,
which is the same receptor that the virus uses for entering
the lungs, there is no evidence of active replication of the
virus in hepatocytes. Hypoxic injury from respiratory
distress and drug induced liver injury (remdesivir,
tocilizumab) are other possible causes for the abnormal
liver function tests in patients [9].

Any child with COVID-19 disease and raised
transaminases should be investigated for other causes of
liver disease. For patients who are asymptomatic or have
only mild disease, hospital visit is unnecessary and a tele-
or video-consultation is sufficient. Newly diagnosed
patients with jaundice, aspartate amino transferase/
alanine amino transferase >500IU/L or recent onset
hepatic decompensation should be evaluated in hospital.
At present, there is no concrete evidence to show that
COVID-19 co-infection causes significant worsening in
of underlying chronic liver disease. However, evidence
from the previous SARS CoV epidemic suggests
otherwise, but more data is required. Elevated
transaminases in COVID-19 disease are not a
contraindication for antiviral therapy, with regular
monitoring of liver function [10].

Post-liver transplant patients need particular
emphasis on preventive measures like frequent hand
washing, cleaning frequently touched surfaces and social
distancing etc. As the cell injury in COVID-19 disease is
thought to be immune-mediated, immunosuppression and
mycophenolate should not be reduced or stopped in
asymptomatic post-transplant patients. In an established
COVID-19 infection, continue calcineurin inhibitors
targeting a lower trough levels and lower the dose of
mycophenolate or azathioprine. Patients on high dose
steroids should have it reduced to a minimum dose based
on body weight to prevent adrenal insufficiency. At
present there is no recommendation for any antivirals or
hydroxychloroquine prophylaxis either in post-liver
transplant children or those with COVID-19 associated
acute liver disease.

Children on treatment for chronic liver diseases like
Wilson disease, autoimmune hepatitis, hepatitis B and C
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should continue their treatment protocols. All elective
liver transplantations should be postponed.
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Key Messages

• There is gastrointestinal mucosal involvement in COVID-19 and viral RNA is detected in the stool even after
the nasopharyngeal swabs are negative.

• Elevated transaminases are common in severe disease, but serious liver dysfunction is uncommon.

• Routine endoscopies should be avoided during the epidemic, since it is an aerosol-generating procedure.

• Children with inflammatory bowel disease, chronic liver disease and post liver transplant patients do not seem
to have an increased risk of disease and should continue their medications.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


