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Category

Question

Potential methodology

Susceptibility to infection with
SARS-CoV-2

Onset of symptoms after
infection with SARS-CoV-2
Development of severe
COVID-19 iliness

Alteration in gut microbiota by
the SARS-CoV-2

Persistence of gut dysbiosis
after SARS-CoV-2

Alteration in intestinal
permeability with SARS-COV-
2

Therapeutic and preventive
roles of prebiotics and
probiotics

Therapeutic role of FMT in
COVID-19

Does gut microbiota play a role in the onset of
infection with SARS-CoV-2?

Does gut microbiota influence development of
symptoms in COVID-19?

Does pre-existing gut microbiota predispose to
different levels of severity?

Does gut microbiota get altered by the SARS-
CoV-2?

Is SARS-CoV-2-induced gut dysbiosis
temporary?

Does SARS-CoV-2-led inflammation lead to
alteration in intestinal permeability.

Do prebiotics and/or probiotics have potential to
alter course of COVID-19 illness?

Can a reset of gut dysbiosis to normal
homeostasis with the FMT mitigate severe
COVID-19 illness?

To characterize the diversity of gut microbiome across separate cohorts of
individuals with varying risk of exposure to SARS-CoV-2.

To study differences of gut microbiome between asymptomatic and
symptomatic individuals.

To examine the baseline gut microbiota and correlate with severity of COVID-19
illness.

To evaluate the temporal trend of gut microbiome in the COVID-19 illness.

To examine the long-term trend in the gut dysbiosis and its associated
implications.

Detection and measurement of gut-derived bacteria and/or their bacterial
products in the circulation or extra-intestinal tissues (such as mesenteric lymph
nodes).

Assessing variety of probiotics in terms of prevention and optimization of
COVID-19 iliness.

To assess the potential therapeutic role of the FMT in severe COVID-19 illness.

SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2); COVID-19 (Coronavirus disease 2019); Gl (gastrointestinal); FMT (fecal microbiota transplantation).





OEBPS/Images/fimmu-12-765965-g001.jpg
Mutvorgandpstincion
precptatedtycoke stom

shobints, syl mirobome
1 i symptoms

1 St copotectn

T Maskors of SARS CoV2 rephcative actvy





OEBPS/Images/table3b.jpg


OEBPS/Images/logo.jpg
’ frontiers
in Immunology





OEBPS/Images/table1.jpg
Authors

Zuo et al.
(62)

Gu et al.
(61)

Yeoh
et al. (63)
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Tsikala
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Prasad
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Newsome
et al. (64)

Lvetal
(65)

Study
design

Single
center,
prospective

Single-
center,
cross-
sectional

Prospective
cohort
study from
two centers

Prospective
cohort
study from
two centers

Cross-
sectional
A
statement
across 122
countries)

Prospective
cohort
study from
one center

Prospective
cohort

study from
one center

Prospective
cohort
study from
one center

Study population

15 COVID-19
patients in Hong
Kong compared
against 6 subjects
with community-
acquired
pneumonia and 15
healthy individuals
30 COVID-19
patients compared
against 24 HIN1
patients and 30
matched healthy
controls

100 COVID-19
compared against
healthy controls

15 hospitalized
patients with
COVID-19

42 low- or low-
middle-income
countries
compared against
80 high- or upper-
middle-income
countries

30 hospitalized
patients with
COVID-19 and 16
healthy subjects.

50 hospitalized
COVID-19 patients,
9 recovered
patients and 34
uninfected
subjects.

56 hospitalized
COVID-19 patients
and 47 age- and
sex-matched
healthy subjects.

Analyses/methods

Shotgun metagenomic sequencing for
profiling of GI microbiota

16S ribosomal RNA gene sequencing for
profiling of GI microbiota

Shotgun sequencing of stool DNA for
profiling of GI microbiota. Assessment of
serum levels of inflammatory markers.

RNA shotgun metagenomics for profiling of
Gl microbiota. Assessment of functionality of
Gl microbiota and detection of replicative
activity of SARS-CoV-2 virus in the Gl tract.

Statistical analysis comparing deaths per
million secondary to COVID-19 infection,
against population health indicators like
water current score, health efficiency,
percentage rural population, proportion of
diarrhoea cases secondary to inadequate
sanitation and healthy life expectancy (HALE)
at birth.

Microbial DNA extraction and 16S rRNA
sequencing in the plasma samples. Levels of
gut permeability markers were also
measured.

16S rRNA sequencing and gPCR analysis
was performed on fecal DNA/RNA.

Stool samples were analyzed for various
microbial biochemical products (or
metabolome) using gas chromatography—
mass spectrometry.

Salient findings

Significant alterations in Gl microbiota
(dysbiosis) in COVID-19 patients
Persistent dysbiosis despite clearance of
SARS-CoV-2

Positive correlation between dysbiosis and
severity of COVID-19

Significantly reduced bacterial diversity
(dysbiosis) with COVID-19, a significantly higher
relative abundance of opportunistic pathogens,
and a lower relative abundance of beneficial
symbionts. Patients with HIN1 displayed lower
diversity and different overall microbial
composition compared with COVID-19
patients.

Significant alterations in the Gl microbiota
(dysbiosis) in COVID-19 patients.

Dysbiosis persisted even after 30 disease post
ilness.

Significant correlation of dysbiosis with severity
of COVID-19 illness and with various serum
pro-inflammatory markers.

Detection of alterations in GI microbiota
(dysbiosis) with high markers of bacterial
cellular building.

46.7% patients had stool positivity for SARS-
CoV-2, even in the absence of G
manifestations.

High replicative activity of SARS-CoV-2 in the
Gl tract suggesting.

A statistically significant negative correlation
was observed between COVID-19 mortality
and populations that had a high percentage of
rural residents, and a high proportion of
diarrhea secondary to inadequate sanitation.
As aresult, a high microbial exposure to gram-
negative bacteria was proposed to confer
protective effects against COVID 19, possibly
due to increased interferon type | levels.

In the plasma samples of about 65% patients
with COVID-19, abnormal signatures of gut
microbes were seen. As compared with the
healthy controls, patients with COVID-19 had
significantly elevated plasma levels of gut
permeability markers (such as FABP2, PGN,
and LPS).

The fecal microbial composition was
significantly different in the currently infected
COVID-19 patients. The COVID-19 patients
had increased relative abundance of
Campylobacter and Klebsiella, two genera
associated with Gl disease. The microbiota
composition was similar between recovered
and uninfected patients.

Differences in the metabolomes of COVID-19
patients were observed compared with healthy
controls.

Limitations

Small sample size.
Only hospitalized
patients with
moderate to severe
COVID-19.

>50% patients with
COVID-19 had
received antibiotics.
Small sample size.
Healthy controls
matched for age, sex,
and BMI but not for
diet and lifestyle
factors.

H1N1 cohort had
been hospitalized for
severe illness,
compared to COVID-
19 cohort which had
disease severity
classified as “general”
and “severe”.
Heterogeneous
clinical management
of patients.

30-day changes were
studied in 27 (out of
100) patients

Small sample size.
Exact role of various
microbiota profiles in
determining severity
of COVID-19 infection
needs further studies

Cross-sectional data
based on national
population health
indicators.

Inferential hypothesis
based on effect of
environmental
microbiological
prevalence rather than
direct sequencing of
human GI microbiota
samples.

No analysis of
interferon type-I levels
in study populations.
Small sample size.
One-time collection of
the plasma.

Absence of
demonstration of gut
dysbiosis in the
stools.

Small sample size.
Cross-sectional
sampling.

Small sample size.
Absence of
demonstration of gut
dysbiosis in the
stools.

No control for diet
and anti-microbial
agents.
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NCTO4508334

NCTO4507736.

NCTO4581135.

NCTO4552340

NCTOM407402
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Summary

‘Observationa tudy looking a th efiect of ropharyngeal and gut microbota, host
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COVID-19, inciing changes 10 gut microbita.

‘Obsenvationa sudy examining factors including aiveolar and nasal microbioa on
prodisposiion to SARS-CoV2 vea infecton, symplomology, tretment response, and
procisposiion to compicatons.

‘Obsarvationa tudy looking at Gfcences i the bomarkers of Gferent s9xes crng
'SARS-CoV'2 nfecton,incuing the gut microbiome.

Retrospaciive obsanvational study o evalate praditiv factors of mortalty at cay 28
COVID-19 patnts troatod at a sngo coner.

(Case-conrol study evauatng biokogicalsampies obtained from hospitalemployees (0
charactrze SARS:CoV-2 pathogenesis and ndidal ifeences i susceptiity 0
tho dsease.

‘Observationa sudy anayzing bioogial samples induding nasopharyngeal and
aveolar microbiota to ocidaterisk factors or he development of severo ARDS
‘SARS-CoV-2 nfected patiens.

‘Obsorvationa study aiting 10 59quenco and charactarzo the Gt mcrobomo of
COVID-19 patients curing and afe roatment.

‘Obsorvatona stucy comparing th rospratory and gut microbiota and fammatory
markers ofcialy f COVID-19 patnts with hstoicalcrially i patonts wihout
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Obsenvationa study anayzing and comparng the gut mirobiome of COVID patients
across setings i he ntensive Care urkt, hospial generalward,and sef-cang at
Pome.

‘Obsenvational colecton and anayss of boogica samples ncuding gut microbiota of
palionts with COVID-10 infoction and Shair Careohers.





