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Introduction — Microbiome and Obesity

Sengkang
General Hospital

The gut microbiota as an environmental factor that
reqgulates fat storage

Fredrik Backhed***, Hao Ding*s", Ting Wang/, Lora V. Hooper'**, Gou Young Koh'f, Andras Nagy5**,
Clay F. Semenkovichss, and Jeffrey I. Gordon*™11

Contributed by Jeffrey I. Gordon, September 24, 2004
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**Department of Medical Genetics and Microbiology, University of Toronto, Toronto, ON, Canada M55 1A8

Proc Natl Acad Sci USA. 2004 Nov 2,101(44):15718-23.

Transfer of Intestinal Microbiota From Lean Donors Increases Insulin
Sensitivity in Individuals With Metabolic Syndrome
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Roux-en-Y gastric bypass
Campisciano 2018 - RYGB
Palleja 2016

Farin 2020 - RYGB

Kong 2013

Chen 2020 - RYGB
Aron-Wisnewsky 2019 - RYGE
Al Assal 2020

Total

-19.1
-30.0
-28.0
-35.8
-37.7
-33.8

Heterogeneity: x2 = 6 (P = .45), I’ = 0%
Roux-en-Y gastric bypass or sleeve gastrectomy

Palmisano 2019 - all
Paganelli 2019
Shen 2019

Murphy 2017

Total

Heterogeneity: 15 =8 (P =.04), 1% =

Sleeve gastrectomy
Campisciano 2018 - SG
Liu 2017

Lin 2019 - SG

Farin 2020 - SG

Chen 2020 - SG

Total

-33.5
-35.3
-41.6
-26.7

64%

-21.1
-18.9
-24.9
-32.2

Heterogeneity: x5 = 5 (P = .25), I* = 26%

Total

3 months
3 months
6 months
6 months
10 months
1 year
1year 1.1
0.7

6 months 0.7
7 months 0.1
1year 04
1year 0.8

04

3 months 0.0
3 months 0.4
3 months 1.1
6 months 0.5
10 months 0.4

0.4

0.4

Heterogeneity: 32, = 98 (P < .001), I = 70%
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[0.3; 1.9]

[0.1; 1.4]

[0.3; 0.8]

[0.4; 1.3]

[0.0; 0.9]

[0.2; 1.4]

[04; 1.7] 14 26%
[0.5: 0.8] 22.0%
[02; 11] 25 3.7%
[-0.2; 0.4] 45 4.4%
[0.0; 0.8] 26 3.9%
[02; 1.4] 14 2.8%
[0.1: 0.8] 14.7%
[-0.6; 0.6] 10 2.8%
[0.0; 0.8] 23 3.7%
[03; 1.9] 10 21%
[0.3: 0.7] 108 4.9%
[0.0; 0.7 33 41%
[0.2; 0.6] 17.5%
[0.2; 0.5] 100.0% |

Standardised Mean Difference (95% ClI)
Gut Microbes. 2022 Jan-Dec;14(1):2020068.
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ORIGINAL RESEARCH
Faecal virome transplantation decreases symptoms of
type 2 diabetes and obesity in a murine model

Torben Selbeck Rasmussen @ ,' Caroline Marta Junker Mentzel,” Witold Kot,?
Josué Leonardo Castro-Mejia," Simone Zuffa,* Jonathan Richard Swann,’

Lars Hestbjerg Hansen,” Finn Kvist Vogensen,' Axel Kornerup Hansen,’
Dennis Sandris Nielsen'

p-value : 0.00005

Study(wesks) ) 1 D 2 > 3 D 4 D8 D8 pT pspepupmpnpnu)
Groups m'mi““‘.““‘“

Shannon Index
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A Pre-obesity Post-obesity
Treatment

Appl. Sci. 2021, 11, 10039..

< ¥ Ampicilin reatment 11'1 FVT treatment

Gut. 2020 Dec,;69(12):2122-2130.
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Rationale — What is known

e Obesity is associated with a microbiota profile that is likely:
- Less diverse
— More likely to confer inflammatory phenotypes
— More likely to lead to increased calorie uptake

e Alpha diversity is increased following weight loss interventions

e Weight loss increased the abundance of genus Akkermansia
- Akkermansia supplementation in obese volunteers led to larger weight loss

e (Obese individuals have an increased Firmicutes: Bacteroidetes ratio

e Prevotella predominance within the Bacteroidetes phylum are more likely to lose weight
following a high fibre diet

e The microbial profile after bariatric surgery, mimicks lean profile
- The exact mechanisms that induce microbiome changes after bariatric surgery still unknown.
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Rationale — What is unknown?

* Microbial changes after bariatric surgery
* Result of surgery? Result of caloric intake? Result of weight loss?

* Translational impact of knowledge of microbiome medicine in

bariatric surger
e ? Role as biomarkers

* ? Role as adjunctive therapeutics
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Aim

» 24 Sengkang

SingHealth

Review of published literature to investigate the
Role of the gut microbiome as presurgical biomarkers

to predict bariatric surgery weight loss outcomes
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Methodology

* Systematic review
* P: Adult patients who underwent bariatric surgery
e |/C: Gut microbial sequencing performed presurgery
* O:Weight loss/ Weight regain

4 databases: Pubmed, Cochrane, EMBASE, Web of Science

e Search terms:

 Pubmed: (microbiome[MeSH] OR mlcroblome OR microbio*) AND (bariatric sur%ery[MeSH] OR bariatric
surgery OR bypass, roux en astrlcg N]DOR roux eny gastric bypass[MeSH] OR gastrectomy[M eSH]
OR sleeve gastrectomy OR GB or wel%ht regain OR weight loss OR diet, weight loss[MeSH]
OR diets, weight loss MeSH OR program weight oss[MeSH] OR drugs, weight loss[Me H] OR success*
OR sustain* |nsuff|C|ent R madequate OR outcome?™)

* WoS/ Cochrane/ Embase: (microbiome OR microbio*) AND (bariatric surgery OR bypass, roux eny
astric OR roux en y gastric bypass OR gastrectomy OR sleeve gastrectomy OR RYGB OR SG) AND
?welght regain OR weight loss OR diet, weight loss OR diets, wel ght loss OR program, Welght loss OR
drugs, weight loss OR success* OR sustain* OR insufficient OR madequate OR outcome

* |Inclusion:
* Last 10 years (2014-2024), End date: 3@ February 2024
* Fulltext papers
* Human studies
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8265 articles

l .

434 titles for abstract reviewing

‘VV

l .

256 abstracts reviewed

36 full texts reviewed

4

8 studies included
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Irrelevant from title (n=7831)

Duplicates (n=196)

Reviews excluded (n=79)

Non-human studies (n=22)

Irrelevant (n=70)

Protocol studies (n=10)

Commentaries/ Conference
abstracts (n=12)

Not related to bariatric/
microbiome (n=26)

Retracted paper(n=1)
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Results

Country | Microbial

Specimen

Sequencing

Follow-up
period

Comparative
Taxonomy
hierarchy
analysed

Karami_2020 Prospective Iran Stool RT-PCR for LSG (n=18) 6 months % EWL correlation with Phylum
cohort Firmicutes & LRYGB (n=12) microbiome
Bacteroidetes
Stefura_2021 Prospective Poland Stool, Oral 16s rRNA LSG (n=30) 6 months Optimal vs suboptimal Genus
cohort clinical response
Ben Izhak_2021 Prospective Israel Stool 16s rRNA LSG, LRYGB, 6 months Correlation analysis Order
cohort OAGB (n=66)
Gutierrez- Prospective Spain Stool 16s rRNA LSG (n=76) 1 year Optimal vs suboptimal Family
Repiso_2021 cohort (40 provided 3- clinical response
month follow-
up)
Salazar_2022 Prospective Spain Stool 16s rRNA LSG=14 3 months %EWL correlation with Genus
cohort LRYGB = 26 microbiome
Stefura_2022 Prospective Poland Stool, Oral 16s rRNA LRYGB (n=6) 6 months Optimal vs suboptimal Genus
cohort clinical response
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Results

Country | Microbial | Sequencing Follow-up Comparative
Specimen period Taxonomy
hierarchy
analysed
Moran- Prospective Mexico Stool 16s rRNA LRYGB (n=20) 1-year %EWL correlation Genus
Ramos_2023 cohort
Stefura_2023 Prospective Poland Gastric, 16s RNA LRYGB, LSG 1-year Optimal vs suboptimal Genus
cohort duodenal, (n=32) clinical response
esophageal
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24 Sengkang

Results

* Total of 8 studies, n=300 patients
* Microbiome sequencing method: Majority used 16s (7 studies)
* Majority investigated stool microbiome (n=7)

* Main surgical procedure:
* LSG (n=138); LRYGB (n=64)
* 1 study did not give breakdown (Ben Izhak_2021) of LSG, OAGB, LRYGB
* 1 study investigated duodenal, gastric microbiome (Stefura_2023)
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PHYLUM CLASS ORDER FAMILY GENUS

examples examples examples

SPECIES

examples examples examples

Actinomycetales Corynebacteriaceae Corynebacterium
Actinobacteria Bifidobacterium
, Bifidobacteriales Bifidobacteriaceae Bifidobacterium longum
Actinobacteria

Bifidobacterium
bifidum
Coriobacteriia Coriobacteriales Coriobacteriaceae

R Faecalibacterium
W PPy Faecalibacterium - —"
Clostridiaceae sl

Clostridia Clostridiales

Lachnospiraceae Roseburia ,':::’:r:,arl’l:

Ru"ﬁnocmcea. o Ruminococcu‘ .
Firmicutes d ¢ o — 2

Veillonellales gemg Veillonellaceae Dialister -
Jocoed] A invisus
P Lactobacillaceae M | actobacillus 8 Lactobacillus
4 ] reuteri
Enterococcaceae

Bacteroides
fragilis

; i Bacteroides
Dootiudntir SRR IR A oI S LR A O R e e oo vulgatus

Bacteroides
uniformis

i Parabacteroides

b i distasonis
---------- Bacteroidia maw DBacteroidales DTS PO SE T TS e o o s s s o e e o e e e S
Rikenellaceae finegoldii
o Prevotella
.................................................................. Prevotellaceae  pury Prevotella ] spp.

Escherichia
Gamma

Escherichia coli
pro!eoblcteria Enterobacterales Enterobacteriaceae

Shigella Shigella flexneri
Desulfovibrio
Delta _ intestinalis
Proteobacteria o Desulfovibrionales Desulfovibrionaceae
e Bilophil siophia VT isms. 2019 Jan 10;7(1): 14
wadiwortis icroorganismes. an 10;7(1): 14.
progg.ﬁ:::.m Campylobacterales Helicobacteraceae Helicobacter H’”:;‘b“'" .
* v
I 3, Sengkang Smm Fusobacteria Fusobacteriia Fusobacteriales Fusobacteriaceae _
2 i General Hospital b st 5 Khoo Teck Puat
General Hospital al Hospita Singl e Hospit
Si— Health SingHealth R Verrucomicrobia Verrucomicrobiae Verrucomicrobiales -
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Results

* Alpha diversity
» 3/7 studies reported alpha diversity of samples

* Baseline alpha diversity was not useful in predicting postoperative weight
loss (n=1)

* Decreased alpha diversity was correlated with postoperative increase in
Veillonella, which was correlated with poorer weight loss (n=1)
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Results

* Firmicutes: Bacteroidetes ratio
* Not useful as a biomarker (n=2 - LRYGB 38; LSG 32)

* 2 studies investigated differential enrichment of microbial communities in
optimal and suboptimal weight loss for LSG

* Responders: Enriched in certain Firmicutes (ie. Peptostreptococcaceae spp.,
Peptoniphilaceae spp, Tissierellales spp., Hathewwaya spp.)

* Non-responders: Enriched in certain Bacteroidetes (ie. Alistipes spp., Bacteroides spp.,
Rikenellaceae spp.)

* Studies investigated microbial differences for LRGYB
* Only 1 study reported different microbial communities (n=6 LRYGB)
* Responders: Enriched in Tannerella spp (Bacteroidetes)
* Non-responders: Enriched in Bernnesiellaceae spp (Bacteroidetes)
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Results

* Other Bacterial Phyla

e Differential enrichment of microbial communities in LSG
e Akkermansia —no correlation

* Proteobacteria phylum of Campylobactereaceae was differentially
enriched in responders
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The microbiota releases
negative metabolites

The microbiota releases
positive metabolites

- L)
& &
& § S=» \ /
7 B
Short chain fatty acid Trimethylamine N-oxide
Bile acid Dalta-valerobetaine
Long chain fatty acid Imidazole propionate
Indol P,

 Can the enrichment be classified P e

functionally?

e Detrimental metabolites

« TMAO (Trimethylamine N-oxide) and l l
flora that are TMA (trimethylamine) precursor N e
producers Themogeness,

WAT browning ¥
Lipid synthesis

’ B e n efi C i a l m eta b O lite S [ Anti-inflammatory ac‘:|;;£]:f1={ﬁ-:: {’Pr;-»nf\awmatory actiont |
* Short-chain fatty acids Lean Obesity

MedComm. 2022;3:e171.

[ 24 Sengkang Singapore > Rl NANYANG ‘ \ '
*m . : ~F ~ TECHN ICA Khoo Teck Puat
{ General Hospital % General Hospital ,Sr,‘;Hfmh.h D‘:!l(e“ : '\Ql_f.'. UEJ(I:VEROSL#(Y; CAL / ! s ‘ l._l“T‘l,]v?“.I.

SingHealth

SingHeaith — SINGAPORE



Results

* TMA producers

* No significant presurgical signatures were noted

* SCFA producers

* Propionate producers:

* Prevotella & Prevotellaceae spp enriched in presurgical LSG patients with optimal
weight loss

* Butyrate producers:

* Peptoniphilaceae and Peptostreptococcus spp enriched in presurgical LSG patients
optimal weight loss
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Conclusions

* While the microbial changes after bariatric surgery have been
described, the role of presurgical microbial communities as a
prognostic marker is not commonly studied

* These studies reporting presurgical microbial biomarkers in
bariatric surgery are:
* Heterogenous
* Small sample size
* Differential reporting and analysis techniques
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Conclusions

* Based on available literature to date,

* With regards to LSG:

* Optimal weight responders appeared to have an increased Firmicutes:
Bacteroidetes ratio, albeit different genus/ species are enriched

* Optimal weight responders appeared to have enriched SCFA-producers

* With regards to LRYGB:

e Study sample size small
* No common conclusive trends observed
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Future Work

* Correlation studies are unlikely helpful in providing additional
Information
* Limitation of 16s sequencing methods

* Metagenome studies (+ virus, fungi, archaea...)

* Functional analysis
* Metabolomics
* Meta-transcriptomics
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Future Work

ClinicalTrials.gov

Find Studies ~ Study Basics ~ Submit Studies ~ Data and API ~ Policy ~ About v My Saved Studies (0)~>

Home » Search Results » Study Record

RECRUITING ©

Pilot Study of the Human Metagenome in Metabolic Diseases

ClinicalTrials.gov ID @ NCT06363253

Sponsor @ Sengkang General Hospital

Information provided by @ Chue Koy Min, Sengkang General Hospital (Responsible Party)
Last Update Posted @ 2024-04-12
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