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=_Z &5 Making the Diagnosis
AT RE
ppralse * diagnosis based on clinical and laboratory findings -3
- symptoms

- usually diarrhea, defined as = 3 unformed stools in <24 hours
- diarrhea may be absent in patients with ileus

- confirmation by either of

- stool test positive for Clostridioides (Clostridium) difficile toxins or toxigenic C. difficile
- pseudomembranous colitis indicated by histopathology or lower gastrointestinal endoscopy
(rarely needed)
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» Infectious Diseases Society of America and Society for Healthcare Epidemiology of America

(IDSA/SHEA) guideline categorizes Clostridioides (Clostridium) difficile disease as nonsevere, severe, or
fulminant '

- nonsevere disease defined as both

¢ leukocytosis with white blood cell count < 15,000 cells/mL and
¢ serum creatinine level < 1.5 mg/dL

- severe disease defined as either

« leukocytosis with white blood cell count = 15,000 cells/mL or
« serum creatinine level > 1.5 mg/dL
- fulminant disease defined as presence of

« hypotension or shock
e ileus
« megacolon

o
—H

m RAETR

13



=1 — =~
Ba5sRE

e UPIODAE  zmnms

==
F2

SRR REBRIE

ik
WM

=.
q
®

AN
an
AA

q

Treatment of Clostridioides difficile infection (CDI) in adults

Clinical condition Treatment

Nonfulminant disease

Initial episode (nonsevere or severe disease) | Management of an Initial CDI episode consists of lreatment with an antibiotic regimen.

Tolong el doe Whe oo el coont |+ awomaem 200 g raly e dayfor 10 days =L . = VA=) —
15,000 cells/mL and serum creatinine level « Vancomycin® 125 mg orally & times daily for 10 days — 7 — I \ \

Severe disease* is supported by the following * Metronidazole® 500 mg orally 3 times dally for 10 to 14 days
clinical data: White blood cell count >15,000
cells/mL and/or serum creatinine level 21.5

mo/dL
Recurrent episode’ Management of a recurrent CDI episode consists of treatment with an antibiotic regimen, in addition to adjunctive bezlotoxumab® if
feasible.
First recurrence Antibiotic regimens:

+ Fidaxomicin?
+ 200 mg orally twice daily for 10 days, OR
+ 200 mg orally twice dail for 5 days, followed by once every other day for 20 days VD e

L]
« Vancomycin® in a tapered and pulsed regimen, for example: °
se 27 u ortive care
« 125 mg orally 2 times daily for 7 days, then — L]

+ 125 mg orally once dally for 7 days, then
« 125 mg orally every 2 to 3 days for 2 to § weeks
« Vancomycin® 125 mg orally 4 times daily for 10 days

e,
i

x=}-11]}
q
9_’

Adjunctive treatment: ¥ 10 mg/kg inti Iy, given once during of standard antibiotic regimen.

Second or subsequent recurrence Ant
= Fidaxomicin®
200 mg orally twice dally for 10 days, OR
= 200 mg orally twice daily for 5 days, followed by once every other day for 20 days

. Van(umy:mj \{l;‘;\t:::;ed:fr;:‘:l‘sed regimen (example as above) S flomn -~ -
f— . WK/ J, =] 2 Vancomycin/ Fidaxomicin

Adjunctive treatment: * 10 mg/kg int Iy, given once during of standard antibiotic regimen.

tic regimens:

Role of fecal microbiota transplantation (FMT): For patients who have received appropriate antibiotic treatment for at least 3
CDI episodes (ie, iniial episode plus 2 recurrences), who subsequently present with a fourth or further COI episode (third or

outined above. — ! ez O OX u m a
Fulminant disease R 1SN

= Absence of leus: Enteric vancomycin plus parenteral metronidazole':

Fulminant disease* is supported by the follo
clinical data: Hypotension or shock, ileus, megacolon |« Vancomycin® 500 mg orally or via nasogastric tube 4 times daily, AND

|=3 [ 3
« Metronidazole 500 mg Intravenously every 8 hours - / e 9
1N + 1 leus s present, additional considerations include:
e - X == 9 |
« Rectal vancomycin (administered as a retention enema 500 mg in 100 mL normal saline per rectum; retained for as long as (<30 - -~
possible and readministered every 6 hours) %%

14
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e e e Fecal microbiota Donor feces infusion, : .
REE=BE transplantation Intestinal microbiota trar:!c,crlzzltc;’fc?on
transplant P
Placebo,
— g g Placebo, Vancomycin Hydroc Placebo,
LA, SEEER Vancomycin hloride, Vancomycin ~ Vancomycin
Sulfate
BUM(ERBER) - Effectiveness Efficacy, Clinical, Treatment
Effectiveness,
Adverse effect Outcome
Treatment
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Meta-Analysis > J Clin Gastroenterol. 2022 Nov-Dec;56(10):881-888.
doi: 10.1097/MCG.0000000000001610. Epub 2021 Sep 9.

Fecal Microbiota Transplantation and Medical : > =
Therapy for Clostridium difficile Infection : Meta- b 1as L =)

analysis of Randomized Controlled Trials R —_
Pu bmed go V Tanveer Singh ", Prabhjot Bedi 2, Karandeep Bumrah 2, Darshan Gandhi 3, Tanureet Arora 4, E- ;i E 'ri I% (12 - 7 8 % & 8 2 %)

Nikita Verma 5, Mary Schleicher ¢, Manoj P Rai 7, Rajat Garg ", Beni Verma ',

. T = Madhusudhan R Sanaka 8

=l ! = Affill d
iliations + expan

AT AR

PMID: 34516460 DOI: 10.1097/MCG.0000000000001610
ppraise

Lettersin

Applied Microbiology

Letters in Applied Microbiology ISSN 0266-8254

REVIEW ARTICLE 18 A primary UK

Effectiveness of fecal microbiota transplant for the s
E‘éﬁ_\ E treatment of Clostridioides difficile diarrhea: a systematic recurrence ﬁj\ E:ﬁ ET_I' Eﬁi
y review and meta-analysis

R.A. Pomares Bascufiana', V. Veses? () and C.C. Sheth’

1 Department of Medicine, Faculty of Health Sciences, Universidad Cardenal Herrera, CEU Universities, Valencia, Spain
2 Department of Biomedical Sciences, Faculty of Health Sciences, Universidad Cardenal Herrera, CEU Universities, Valencia, Spain
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letter to the editor

PublRed o o N ES EPIPN

=11 =55 30
Bp IEaEi se Fecal Microbiota Transplantation for Primary Clostridium ﬁ 1= ;E ;Kt ra I
difficile Infection

TO THE EDITOR: Clostridium difficile infection is a evaluations 4 and 35 days after the initiation of

Faecal microbiota transplantation for first or second

Clostridioides difficile infection (EarlyFMT): a randomised, lost f /u rate 38%
€E double-blind, placebo-controlled trial . . . .
F:E? ~ « } i il #Bfailed, interim analysis

Simon Mark Dahl Baunwall, Sara Ellegaard Andreasen, Mette Mejlby Hansen, Jens Kelsen, Katrine Lundby Heyer, Nina Régdrd,
Lotte Lindgreen Eriksen, Sidsel Stay, Tone Rubak, Else Marie Skjede Damsgaard, Susan Mikkelsen, Christian Erikstrup, Jens Frederik Dahlerup,
Christian Lodberg Hvas
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#24
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#20
#19 .o

Search Actions

#18
#17
#16
#15
#14
#13
#12
#11
#10
#9
#8
#7
#6
#5
#4
#3
#1

Details Query

>

Details

>

Details
>

>

Search:
Control

Query

Search:

(#18) NOT (#19 OR #20 OR #21) Filters: Randomized
lled Trial, in the last 5 years

(#18) NOT (#19 OR #20 OR #21) Filters: Meta-Analysis,

Systematic Review, in the last 5 years

Search:

(#18) NOT (#19 OR #20 OR #21) Filters: Meta-Analysis, in

the last 5 years

Search:
Search:
Search:
Search:
Search:

Search:

Query

Search:
Search:
Search:
Search:
Search:
Search:
Search:
Search:
Search:
Search:
Search:
Search:
Search:
Search:
Search:
Search:

Search:

(#18) NOT (#19 OR #20 OR #21) Filters: in the last 5 years
(#18) NOT (#19 OR #20 OR #21)

#19 OR #20 OR #21
immunocompromised[Title/Abstract]

Inflammatory Bowel Diseases[MeSH Terms]

inflammatory bowel disease[Title/Abstract]

#12 AND #17

#13 OR #14 OR #15 OR #16

Infusion Donor Feces

fecal microbiota transplantation[MeSH Terms]
"fecal microbiota transplantation”
fecal microbiota transplantation

#6 AND #11

#7 OR #8 OR #9 OR #10

first episode

initial

primary

first

#1OR #3 OR #4 OR #5

clostridium infections[MeSH Terms]
clostridium infection*

"clostridium infections"

clostridium infection

Results

1

Results

13

158,887
41,717
96,175

56,643

Results
374

4,918
4,918
2,717
4,331
4,902
6,460
6,403,219
63,280
1,744,046
2,031,561
3,386,986
39,466
32,582
20,396
10,622

39,057

Time

20:46:58

Time

20:26:07

20:26:03

20:25:38
20:25:33
20:24:56
20:24:39
20:23:53

20:23:42

Time
20:15:52
20:15:35
20:14:47
20:13:50
20:13:29
20:13:16
20:12:53
20:12:29
20:11:50
20:11:38
20:11:26
20:11:18
20:10:59
20:10:27
20:09:44
20:09:20

20:08:37

25



T%%,E*i E | *I]Pubmed*EIEE’M%'

I:I #17 #3 AND #7 AND #14 AND [randomized controlled trial]/lim AND 38
([adolescent)/lim OR [adult/lim OR [young adult/lim OR [middle aged]/lim
OR [aged]/lim OR [very elderly]/lim) AND [humans]/lim AND [2018-
2023]/py

S

[

#16 #3 AND #7 AND #14 AND ([cochrane review]/lim OR [systematic 20
review]/lim OR [meta analysis]/lim) AND ([adolescent]/lim OR [adult)/lim
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elderly)/lim) AND [humans]/lim AND [2018-2023]/py

RS

REBRS || #1543 AND#7 AND #14 910
] #14  #100R#11 OR#12 OR#13 7,885,445
| ] #13  first AND episode 58,413
L] #2 initial 1,276,531
U] #11 primary 2,883,667
U] #0 fiest 4,609,260
D #9 #3 AND #7 AND ([systematic review]/lim OR [meta analysis]/lim) AND 44
N [humans]/lim AND [2018-2023]/py AND ([adult)/lim OR [young adult]/lim
-l! EE OR [middle aged]/lim OR [aged]/lim OR [very elderly]/lim)
ppraise || #8  #saND#7 2,851
) || #1 #mor#sOR#6 60,384
s
@a}gﬂ. Embase | | #  clostridium AND infection 35,355
D #5 ‘clostridium infection' 2,186
I:] #4 ‘clostridium infection'/exp 48,111
He ] #  #or# 10,119
pp y I:] #2 fecal AND microbiota AND transplantation 10,119
I:] #1 ‘fecal microbiota transplantation'/exp OR 'fecal microbiota 9,447
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+ #1 (Clostridium) Sv || Limits 2477
(Word variations have been searched)
+ #2 MeSH descriptor: [Clostridium Infections] explode all trees MeSH = 716
+ #3 fecal microbiota transplantation Limits 815
P #4 MeSH descriptor: [Fecal Microbiota Transplantation] explode all trees MeSH = 162
Cochrane
& L| b ra ry - #5 MeSH descriptor: [Adult] explode all trees MeSH « 584405
-t #6 = #10R#2 Limits 2858
-+ #7 #3 OR #4 Limits 815
- #8 #5 AND #6 AND #7 Limits
r
Cochrane Reviews | Cochrane Protocols || Trials || Editorials || Special Collections || Clinical Answers
=7 =5 2 0 33 0 0 0
=\|/ == |
AT AR
ppraise 2 Cochrane Reviews matching "#8 - #5 AND #6 AND #7"
Cochrane Database of Systematic Reviews
Issue 5 of 12, May 2023
O selectall (2) Export selected citation(s) Show all previews
Order by Resul
FE 10 Fecal microbiota transplantation for the treatment of recurrent Clostridioides difficile
15N (Clostridium difficile)
p p y Nathan Zev Minkoff, Scheherzade Aslam, Melissa Medina, Emily E Tanner-Smith, Joseph P Zackular, Sari Acra, Marik
Nicholson, Aamer Imdad
Intervention Review 25 April 2023
Show PICOs ¥ Show preview ¥
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#13 > Search: #5 AND #10 Filters: Systematic Review, in the last 5 years 1:07:26

#12 > Search: #5 AND #10 Filters: in the last 5 years 1:07:22

#11 > Search: #5 AND #10 1,531 07:26:18

#10 > Search: #6 OR #7 OR #8 OR #9 6,522 07:22:13

#9 > Search: fecal microbio* transplantation 6,522 07:13:56

#8 > Search: "fecal microbiota transplantation” 4,313 07:13:40

#7 > Search: fecal microbiota transplantation 4882 07:13:26

Pu bmed GOV #6 > Search: fecal microbiota transplantation[MeSH Terms] 2,713  07:12:46
E:Z EE #5 > Search: #1 OR #2 or #3 OR #4 39,452 06:59:24
pprais e #4 > Search: clostridium infection* 20,387 06:58:14
#3 > Search: "clostridium infections" 10,617 06:58:02
#2 > Search: clostridium infections 36,142 06:57:30

#1 > Search: clostridium infections[MeSH Terms] 32,572 06:57:02
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Journal Title Year IF fETE
Cochrane Fecal microbiota transplantation for the 927 A SRR E UL ERRCT
Database treatment of recurrent Clostridioides difficile 2023 : 1 F ¥
Syst Rev (Clostridium difficile) Q Q1
Systematic Review with Meta-Analysis: Fecal 3 {BBRETER fulminant
Dig Dis Sci Microbiota Transplantation for Severe or 2022 Q’3 and severe CDI
Fulminant Clostridioides difficile. BlcaselE B R G
J Clin Oral Fecal Microbiota Transplant Capsules Are s
—— Gastroent Safe and Effective for Recurrent Clostridioides 2021 3.06 BPR&ET @ oral FMT
AT A difficile Infection: A Systematic Review and Meta- 3 4 RCTHHSE
ppraise erol Analvsi. Q WA;E C ﬁﬂ:j‘b
y
Fecal microbiota transplantation for treatment of A
PLoS One recurrent C. difficile infection: An updated 2019 3'224 = BEﬁ\‘ fr‘e'ShRZ-'EIE/lT
randomized controlled trial meta-analysis. Q FHHERE
F‘BE’H JClin Fecal Microbiota Transplantation and Medical ST =7 |3 == = sh,
Gastroent | Therapy for Clostridium difficile Infection : Meta- 2022 3'036 A ] ALX&&EEKET
erol analysis of Randomized Controlled Trials Q Wz EkRCTZROBE =




| BMERfhENIEE

Journal Title Year IF fRTE
Role of Fecal Microbiota Transplantation in ]
Reducing Clostridioides difficile Infection- Without IF
Cureus | Ao .- " . 2022 -
ssociated Morbidity and Mortality: A Systematic M AJERCTHFZE
Review
Fecal Microbiota Transplant in Recurrent .
Cureus Clostridium Difficile Infections: A Systematic 2022 - Without IF
Effectiveness of fecal microbiota transplant for
Le,tt Ap.p| the treatment of Clostridioides difficile diarrhea: 2021 2'836 tMAJFERCTHHZE
/] EEEE Microbiol a systematic review and meta-analysis. Q
AT AR
ppraise . Low Cure Rates in Controlled Trials of Fecal
Clin Infect Microbiota Transplantation for Recurrent 2019 908 FEEMAIERCTHIR
Dis Clostridium difficile Infection: A Systematic Q1 FCAREBRE
Review and Meta-analysis.
]T_ Faecal microbiota transplantation for
Efﬁ E Clinical | recurrent Clostridioides difficile infection: 3.59
XY . . VA oo
Pply Medicine | Anupdated systematic review and meta- 2020 Q1 #AIFRCTH 52
analysis
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Journal Title Year IF fETE
United A network meta-analysis of randomized
European controlled trials exploring the role of fecal 2019 5.09 NMA
Gastroent microbiota transplantation in recurrent Q2 FCAR Y R EE
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To evaluate thelbenefits and harms I)ildonor-based fecal microbiota transplantatiorifor the treatment oflrecu rrent Clostridioides difficile I
infection in immunocompetent people.

AMERZEME

Objectives

FMIERSVIRER?
BT 4 g R A2 5 HERE 1R 7] B 50 2 SRk

Selection criteria

We considered randomized trials of adults or children with rCDI for inclusion. Eligible interventions must have met the definition of FMT,
which is the administration of fecal material containing distal gut microbiota from a healthy donor to the gastrointestinal tract of a person
with rCDI. The comparison group included participants who did not receive FMT and were glverl placebo, autologous FMT, no intervention I
ofjantibiotics with activity against C difficile.
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Criteria for considering studies for this review

Types of studies

We includedRCTs assessing FMT for the treatment of rCDLJWe
included trials with multiple arms, as long as these included an
intervention and comparison group that addressed the primary
question for this review. We planned to include both cross-over
and cluster-randomized trials; however, there were none that met

criteria for inclusion. Wel excluded observational studies, casel

HULHn7<= - BRRCT -
HEFRER MRS ~ WBIHS

Included studies

Six RCTslassessed FMT for the treatment of rCDI (Cammarota 2015;
Hota 2017; Hvas 2019; Kelly 2016; Rode 2021; van Nood 2013). See
Characteristics of included studies table for full details.
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Oxford Centre for Evidence-Based Medicine 2011 Levels o

Question Step 1 Ste
(Level 1%*) (Le
How common is the |Local and current random sample |Sys
problem? lsurveys (or censuses) tha
circ
Is this diagnostic or [Systematic review Ind
monitoring test of cross sectional studies with stuc
laccurate? consistently applied reference app
(Diagnosis) istandard and blinding blin
'What will happen if [Systematic review Ince
\we do not add a of inception cohort studies
therapy?
(Prognosis)
oes this yMc review Ran
ntervention help? [of randomized trials or n-of-1 trials or c
Treatment Benefits) dra
hat are the ISystematic review of randomized Ind
OMMON harms? trials, systematic review or (
Treatment Harms) of nested case-control studies, n- stuc
of-1 trial with the patient you are
raising the question about, or
observational study with dramatic
effect
What are the RARE [Systematic review of randomized Ran
harms? trials or n-of-1 trial or (
(Treatment Harms) stuc
Is this (early ISystematic review of randomized Rar

detection) test
worthwhile?
(Screening)

trials
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Electronic searches Searching other resources
*EAE EE V\rl]e sear}c]hzd 'thehfollowiing databzzes I(“;m their inception usingf We searched ClinicalTrials.gov (www.clinicaltrials.gov/) for ongoin
Achire the methods in the Cochrane Hanabook for Systematic Reviews o trials. We also searched the reference sections of previously

Interventions (Lefebvre 2022): pu_bﬁshed randomized trials and meta-analyses on this topic. We

1. Cochrane Central Register of Controlled Trials (CENTRAL, via contacted authors of published and ongoing studies to seek new or
Ovid; Issue 3, 2022) (Appendix 2); additional data when needed. Of note, ICTRP and ClinicalTrials.gov
MEDLINE (1946 via Ovid) (Appendix 3); are both indexed in CENTRAL.

Confmence rocsodines Cration ENEEEHE - tEESRBRIR

Conference Proceedings Citation Index (Appendix 5);
ISRTN Registry (www.isrctn.com/; Appendix 5). §E LIQ ﬁ%glzgﬁij,%k

The literature was conducted on 16 February 2021, and updated on
31 March 2022. We searched|the Cochrane Gut Group Specialized
Register in February 2021 only and not in March 2022.
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At least two review authors (SHA and MM) answered the signaling
questions in the RoB 2 tool for each domain to assess the risk of
bias separately for all included studies, for all outcomes reported
in the summary of findings table, and the authors compared their
assessments. The overall risk of bias was determined based on

Study Randomisation
process

Cammarota 2015 Q

Hota 2017

Hvas 2019

Kelly 2016 0
Rode 2021 0

van Nood 2013 0

RE 15
V E.”l:l AE d

&

< <RI CRN <

&

Legend: O Low risk of bias Q| High risk of bias

M YES

{f£FIROB 2.05%{& - W ER/SRRE
BAMMUMN LFESHEFT G

SmPEmE

Bias
Deviations Missing Measurement Selection of Overall
fromintended outcomedata ofthe outcome  thereported
interventions results

v &

<< BRI RN <
OO0 A0
<< BRI RN <
OO0 AQ

Some concerns 4
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cquire IAssessment of heterogeneltyl I Sensitivity analysis I
We assessed the clinical, methodologic, and statistical We planned the following a priori sensitivity analyses.
heterogeneity amongst studies. We assessed methodologic
heterogeneity by comparing components of the risk of bias 1. Fixed-effect model versus random-effects model.

assessment. We assessed statistical heterogeneity based on forest

- . . 2. Studies with high risk of bias versus those with low risk of bias/
plots, the 12 statistic, and the P value forthe Chi2 test. We considered

some concerns.

tential explanations for heterogeneity using subgroup analyses of these planned sensitivity analyses was not conducted.
to explore the distribution of important factors such as maximum
number of doses of FMT, route of administration, and the source
of FMT, but the number of studies was too small to complete the

planned subgroup analyses VEERRETBRIE D -
(B USROS R0 R A R B 1T AR
F%‘E high risk of bias3(& « #38AE T B4 547
MEiE
V) meRE, .

heterogenelty to be 5|§nlflcant if the P value for Chi2 was less than
0.10 or the I” statistic was greater than 60%. We planned to explore ‘ None of the included studies were at high risk of bias so the second
0 [
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Figure 2. Forest plot of comparison: 1 Fecal microbiota transplantation (FMT) vs control for the treatment of
recurrent Clostridioides difficile infections (rCDI), outcome: 1.1 Resolution of rCDI.

FMT Control Risk Ratio Risk Ratio Risk of Bias
F;':_I Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CGCDRTFE
/~A /.I':

cq uire Cammarota 2015 18 20 5 19 11.9% 3.42(1.59, 7.36) S (X X KK X |
Hota 2017 7 16 7 14 12.0% 0.88 (0.41, 1.88] o [ 2 0900000
Hvas 2019 17 24 11 40 163% 2.58(1.46, 4.53] oo 200000
Kelly 2016 20 22 15 24 226% 1.45[1.04, 2.04) - ¥ X K K X |
Rode 2021 26 34 30 64 23.1% 1.63[1.18, 2.25) - ( X F X K X |
van Nood 2013 15 17 7 26 14.1% 3.28(1.70, 6.32) s 'Y X XX X |
Total (95% CI) 133 187 100.0% 1.92[1.36, 2.71]) ’
Total events: 103 75
Heterogeneity: Tau? = 0.11; Chi2 = 13.45, df = 5 (P = 0.02); I* = 63% ool o1 1 B 100
Test for overall effect: Z = 3.68 (P = 0.0002) Favors control Favors FMT

Test for subgroup differences: Not applicable
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Analysis 1.2. Comparison 1: Fecal microbiota transplantation (FMT) versus control for the treatment of recurrent Analysis 1.3. Comparison 1: Fecal microbiota transplantation (FMT) versus control for the treatment of recurrent
Clostridioides difficile infections (rCDI), Outcome 2: Resolution of rCDI: sensitivity analysis: fixed-effect model Clostridioides difficile infections (rCDI), Outcome 3: Resolution of rCDI: sensitivity analysis: as-available analysis
FMT Control Risk Ratio Risk Ratio Risk of Bias FMT Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed,95% CI M-H, Fixed, 95% CI ABCDETF Study or Subgroup ~ Events Total Events Total Weight M-H, Random,95% CI M-H, Random, 95% CI
Cammarota 2015 18 20 5 19 83% 3.42(1.59,7.36] . Cammarota 2015 18 20 5 19 122% 3.42[1.59,7.36] —
Hota 2017 7 16 7 14 121%  088[0.41,1.88) e Hota 2017 7 16 7 12 128% 0.75[0.36, 1.56] e
Hvas 2019 17 24 1 4  134%  258(1.46,453) . Hvas 2019 17 2 1 40 162% 258[146,453] .
FH Kelly 2016 20 2 15 24 233%  145[104,2.04) - Kelly 2016 20 21 15 24 20% 152[1.10,2.11] -
= Rode 2021 26 34 30 64 338% 163(1.18, 2.25) - Rode 2021 26 34 30 62 221% 158[115,2.17) -
ﬁA /- -~ van Nood 2013 15 17 7 26 9.0% 328(1.70,632) S van Nood 2013 15 16 7 25 146% 335[1.76, 6.36] .
cq u I re Total (95% CI) 133 187 100.0% 1.92(1.58,2.34) ¢ Total (95% CI) 131 182 100.0% 1.89[1.31,2.73] ¢
Total events: 103 75 Total events: 103 75
Heterogeneity: Chi? = 13.45, df = 5‘(P =0.02); I*= 63% 0.01 01 10 100 Heterogeneity: Tau? = 0.13; Chi? = 15.62, df = 5 (P = 0.008); I* = 68% o i)l O‘il 1:0 1({)0
gl :’:;;:u?'x’m;i:m J;)ﬁgf;? EROECORANTAL = FEOEMY Test for overall effect: Z = 3.42 (P = 0.0006) “Favorsconol  Favors EMT
: Test for subgroup differences: Not applicable

I2=63% [°=68%

Analysis 1.4. Comparison 1: Fecal microbiota transplantation (FMT) versus control
for the treatment of recurrent Clostridioides difficile infections (rCDI), Outcome 4:

; ; o . o S8 4= =~ £ AN =
Resolution of rCDI: sensitivity analysis: excluding immunocompromised participants K E $ *ﬁ R 12 )} [—]
L _.l' A ~ana+ /7] =1
FMT Control Risk Ratio Risk Ratio Risk of Bias
Studyor Subgroup ~ Events Total Events Total Weight M-H, Random,95% CI M-H, Random, 95% CI ABCDETF
Cammarota 2015 18 20 5 19 144% 342[1.59,736] ——
Hota 2017 7 16 4 145% 0.88[0.41,1588] e
Kelly 2016 20 2 15 24 268% 145[1.04,204] la
Rode 2021 26 34 30 64 273% 163[1.18,225] -
van Nood 2013 15 17 7 26 17.0% 328[1.70,632] .
Total (95% CI) 109 147 100.0% 1.81[1.23, 2.66] *
Total events: 86 64
Heterogeneity: Tau? = 0.11; Chi* = 11.37, df = 4 (P = 0.02); = 65% bl ot T,
Test for overall effect: Z =3.02 (P = 0.003) Favors control Favors FMT

Test for subgroup differences: Not applicable
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Figure 3. Forest plot of comparison: 1 Fecal microbiota transplantation (FMT) vs control for the treatment of
recurrent Clostridioides difficile infections (rCDI), outcome: 1.2 Serious adverse events.

FMT Control Risk Ratio Risk Ratio Risk of Bias
T 2»,':_- Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETF
/~A R
chIre Cammarota 2015 2 20 2 19 10.6% 0.95[0.15, 6.08) S A Y N XK K X ]

Hota 2017 2 16 3 14 13.0% 0.58 [0.11, 3.00] —_ 7 900060
Hvas 2019 5 24 10 40 27.9% 0.83[0.32, 2.15) ™ 2 N N K N |
Kelly 2016 2 22 3 24 12.4% 0.7310.13, 3.95) ] 'YX XK X ]
Rode 2021 3 34 22 64 22.4% 0.26 [0.08, 0.80] — ( FE KX X ]
van Nood 2013 4 17 2 26 13.8% 3.06 [0.63, 14.90) iz S X XN KK X |
Total (95% CI) 133 187 100.0% 0.73[0.38, 1.41] =8
Total events: 18 42
Heterogeneity: Tau? = 0.17; Chi? = 6.74, df = 5 (P = 0.24); I = 26% obl o1 b 100
Test for overall effect: Z =0.94 (P = 0.35) Favors FMT Favors control

Test for subgroup differences: Not applicable

AEZEHoutcome : 2=26%

"B
) T

it

1E| B EoutcomeiETN 4]

’

1‘E1§IZ1D|—J Y
#5 T 13:FZE§AEE

-H\ 4

Iy

46



AL

==
1 22

cquire

I:I I:IE nﬁ FL

\V/

"REIR

o {3,

i}

SEMT—EE% - AERE? M YES
RSB SRR A ER? M YES
FREEE BRI R HMEAMA? M YES
EE AT RE? M YES
EEEREERETESHEESE? V] Can't tell
FEEoR
-> [B1S: EEH




I_

l~l~ /.
cquire

'7L‘]T

6. EisA KRB ? M YES

ERFMTLECREEIRAE - BRENBNIERBRSHZEMS
HiEEEmEPFLUL

Key results

Stool transplantation probably leads to a larger increase in resolution of repeated infections of C difficile than the other treatments studied.
Other treatments included antibiotics such as vancomycin, which are commonly prescribed for this infection. These same studies looked

at the rate of serious side effects and risk of death from FMT. Fecal microbiota transplantation likely leads to a small decrease in serious
side effects; however, these effects were few. Fecal microbiota transplantation may decrease the risk of death in people with rCDI; however,
there were few deaths in either group. Elimination of one study that included some immunocompromised people did not alter these
mmrt,mmber of immunocompromised people enrolled in the included studies, conclusions could not be

drawn about the benefits or harms of FMT for rCDI in the immunocompromised population at this time.

Outcomes Anticipated absolute effects” (95%  Relative effect  Ne of partici- Certainty of Comments
cl) (95% ClI) pants the evidence
(studies) (GRADE)
Risk with con-  Risk with fe-
trol cal microbiota
transplantation
(FMT)
Resolution of rCDI 401 per 1000 770 per 1000 RR1.92 320 2890 FMT likely results in a large increase in resolution
follow-up: range 8 (545 to 1000) (L36t02.71) (6 RCTs) Moderatea.b.c of rCDI.
weeks to 17 weeks
Serious adverse 225 per 1000 164 per 1000 RR0.73 320 2890 FMT probably results in a slight reduction in seri-
events (85t0 317) (0.38t0 1.41) (6 RCTs) Moderated ous adverse events; however, the Cls around the
follow-up: range 8 summary estimate were wide and included a pos-
weeks to 17 weeks sibility of increased risk of serious adverse events.
All-cause mortality ~ 96 per 1000 55 per 1000 RR0.57 320 P8O FMT may result in a reduction in all-cause mortali-
follow-up: range 8 (21 to 140) (0.22 to 1.45) (6 RCTs) Lowe ty; however, the Cls around the summary estimate
r t weeks to 17 weeks were wide and possible risk of increased mortality
could not be ruled out.

(0to0) come.

wH
— E t | Colectomy 0 per 1000 0 per 1000 Not estimable (0 studies) - None of the included studies reported this out-
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Cammarota 2015

Primary outcome

1. Resolution of diarrhea associated with C difficile infection (disappearance of diarrhea, or persis-
tent diarrhea explicable by other causes, with 2 negative stool tests for C difficile toxin) 10 weeks
afterend of treatments. For participants in FMT group who required > 1 infusion of feces, follow-up
was extended to 10 weeks after the last infusion.

Secondary outcome

1. Toxinnegative withoutrecurrent C difficile infection (diarrhea unexplainable by other causes, with
or without positive stool toxin) 5 weeks and 10 weeks after end of treatments.

Hota 2017

Primary outcome
1. Recurrence of symptomatic, laboratory-confirmed CDI within 120 days of the intervention
Secondary outcomes

1. Recurrence of CDI symptoms within 14 and 120 days (not laboratory-confirmed)
2. Recurrence of CDI within 120 days of crossover

3. Days of diarrhea in the 120 days of follow-up

4. CDI requiring hospital admission

Hvas 2019

Primary outcome

1. Combined clinical resolution and a negative C difficile test result without the need for rescue FMT
or colectomy 8 weeks after the initial treatment.

Secondary outcome

1. Clinical resolution at week 8, a negative CD test result at week 8, combined clinical resolution and
negative CD test result at week 1, clinical resolution at week 1, and a negative CD test result at
week 1

Safety outcomes

1. AEs
2. SAEs
3. Immediate complications in 24 hours

+
"4

BE%

Kelly 2016

Primary outcome

1. Clinical cure 8 weeks after FMT or at the time of early withdrawal. Clinical cure defined as resolu-
tion of diarrhea (i.e. < 3 unformed stools for 2 consecutive days), with maintenance of resolution
for 8-week follow-up period and no further requirements for anti-infective therapy for C difficile
infection regardless of results of follow-up stool testing for C difficile

Secondary outcome

1. Clinical failure during the 8-week period after FMT. Clinical failure defined as the persistence or
development of diarrhea and the need for additional anti-infective therapy for CDI with or without
positive stool testing (PCR) for C difficile

Safety endpoints

1. SAEs

2. AEs

3. Death

4. New medical conditions or diagnoses, or changes in medical conditions at 6-month follow-up

Rode 2021

Primary outcome

1. Clinical cure within 90 days after ended treatment. Clinical cure defined as absence of C difficile
infection (i.e. absence of diarrhea or diarrhea with a negative C difficile test)

Secondary outcome
1. Clinical cure within 180 days after ended treatment
Safety outcomes

1. AEs
2. SAEs
3. 180-day mortality (all-cause and possibly C difficile-related mortality)

van Nood 2013
Primary outcome

1. Cure without relapse within 10 weeks after initiation of therapy. If a patient required a second
infusion of donor feces, follow-up was extended to 10 weeks after the second infusion for primary
outcome assessment. Cure defined as absence of diarrhea or persistent diarrhea that could be
explained by other causes with 3 consecutive negative stool tests for C difficile toxin

Secondary outcome

1. Cure without relapse after 5 weeks. Relapse defined as diarrhea with a positive stool test for C
difficile toxin
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Figure 2. Forest plot of comparison: 1 Fecal microbiota transplantation (FMT) vs control for the treatment of
recurrent Clostridioides difficile infections (rCDI), outcome: 1.1 Resolution of rCDI.

FMT Control Risk Ratio Risk Ratio Risk of Bias A 7:
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDETF ’x\ F M I n H
VAN Y1V

Cammarota 2015 18 20 5 19  11.9% 3.42(1.59,7.36) — [ X XXX X!
Hota 2017 7 16 7 14 120% 0.88(0.41, 1.88) gl 2790000 Vol aalll A
Hvas 2019 17 24 11 40  163% 2.58(1.46,4.53) — 2900000 RR 1 92 ((( E 1§ N N T — 3
Kelly 2016 20 2 15 24 226% 1.45[1.04, 2.04) P 000000 [[pm = n Can

|=5 Rode 2021 26 34 30 64 23.1% 1.63(1.18,2.25) - [ F X XK XK X ]
v, 2 7 7 26 14.1% .28 (1.70, 6.32 [ ——— —

AA/._\ an Nood 2013 15 1} 14.1% 3.28(1.70, 6.32) —-— [T XXX X] 5950/ 1=5:§ nnnFEﬁXﬁAl
quIII'e Total (95% CI) 133 E & I 0 M AN = E’ E

Total events: 103 i 1.92 [ 1 o36 » 2.7 1 ]
Heterogeneity: Tau? = 0.11; Chi? = 13.45,df =5 (P=0 1 1 1w
Test for overall effect: Z = 3.68 (P = 0.0002) Favors control Favors FMT

Test for subgroup differences: Not applicable

Figure 3. Forest plot of comparison: 1 Fecal microbiota transplantation (FMT) vs control for the treatment of
recurrent Clostridioides difficile infections (rCDI), outcome: 1.2 Serious adverse events.

FMT Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI AB GD:E F IA-I [ - = -
ZxM FMTEXIEJ— =2
Cammarota 2015 2 20 2 19 10.6% 0.95[0.15, 6.08] A— [ F R XX K ] o = ~ Eﬁ f— — E
Hota 2017 2 16 3 14 13.0% 0.58 [0.11, 3.00] p— - 20900000
Hvas 2019 5 10 40  279% 0.83[0.32, 2.15) — . 2990000 A A N y A
Kelly 2016 2 22 3 24 12.4% 0.73[0.13, 3.95) PR S [ XXX XK] 1’E m \ l *x ﬁ ﬁ ij
Rode 2021 3 34 22 64 224% 0.26 [0.08 , 0.80] r  ndd 00000GO® /. '\\\ "
van Nood 2013 4 17 2 26 13.8% 3.06 [0.63, 14.90) J S [T X XXX
Total (95% CI) 133 187 100.0% 0.73[0.38, 1.41]
Total events: 18 42
Heterogeneity: Tau? = 0.17; Chi2 = 6.74, df = 5 (P = 0.24); I* = 26% 0.01 0.1 1 10 100
Test for overall effect: Z = 0.94 (P = 0.35) Favors FMT Favors control
|'iE Test for subgroup differences: Not applicable
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Figure 2. Forest plot of comparison: 1 Fecal microbiota transplantation (FMT) vs control for the treatment of
recurrent Clostridioides difficile infections (rCDI), outcome: 1.1 Resolution of rCDI.

FMT Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A BCDEF
Cammarota 2015 18 20 5 19 11.9% 3.42(1.59,7.36) ——ae 'YXXXX)
Hota 2017 7 16 7 14 120% 0.88(0.41, 1.88) —a 7900000
Hvas 2019 17 24 11 40 16.3% 2.58(1.46, 4.53) —-— 290000
Kelly 2016 20 2 15 24 226% 1.45(1.04,2.04) le- [ R XXX ]
Rode 2021 26 34 30 64 23.1% 1.63[1.18,2.25) - [ YYXXXX]
van Nood 2013 15 17 7 26 14.1% 3.28(1.70,6.32) s 'YXXXX)
Total (95% CI) 133 187 100.0% 1.92[1.36,2.71) ¢
Total events: 103 75
Heterogeneity: Tau? = 0.11; Chi? = 13.45, df = 5 (P = 0.02); I = 63% 001 o1 1 10 100
Test for overall effect: Z = 3.68 (P = 0.0002) Favors control Favors FMT
Test for subgroup differences: Not applicable
Effect size
Outcome or subgroup title No. of studies No. of partici- Statistical method
pants
1.92[1.36,2.71]
1.1 Resolution of rCDI: intention-to-treat 6 320 Risk Ratio (M-H, Random,
analysis 95% CI)
1.2 Resolution of rCDI: sensitivity analysis: 6 320 Risk Ratio (M-H, Fixed, 1.92[1.58,2.34]
fixed-effect model 95% Cl)
1.3 Resolution of rCDI: sensitivity analysis: 6 313 Risk Ratio (M-H, Random,
as-available analysis 95% Cl) 1.89 []_,31, 2_73]
1.4 Resolution of rCDI: sensitivity analysis: 5 256 Risk Ratio (M-H, Random,
excluding immunocompromised partici- 95% Cl)
pants 1.81[1.23,2.66]
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Analysis 1.1. Comparison 1: Fecal microbiota transplantation (FMT) versus control for the treatment of
recurrent Clostridioides difficile infections (rCDI), Outcome 1: Resolution of rCDI: intention-to-treat analysis

FMT Control Risk Ratio Risk Ratio Risk of Bias
EE ;-? Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
cquire

Cammarota 2015 18 20 5 19 11.9% 3.42[1.59, 7.36] ——— 0900000

Hota 2017 7 16 7 14 12.0% 0.88 [0.41 , 1.88] —— 1 900000

Hvas 2019 17 24 11 40  16.3% 2.58 [1.46 , 4.53] . 1 900000

Kelly 2016 20 22 15 24 22.6% 1.45 [1.04 , 2.04] -~ 0900000

Rode 2021 26 34 30 64 23.1% 1.63 [1.18, 2.25] - 0900000

van Nood 2013 15 17 7 26 14.1% 3.28 [1.70 , 6.32] —.— 000000

Total (95% CI) 133 187 100.0% 192 [1.36, 2.71) .

Total events: 103 75

Heterogeneity: Tau? = 0.11; Chi? = 13.45, df = 5 (P = 0.02); I = 63% 001 o1 . " P—

Test for overall effect: Z = 3.68 (P = 0.0002) Favors control Favors FMT

Test for subgroup differences: Not applicable

Total 95% CI1 1.36~2.71
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Figure 3. Forest plot of comparison: 1 Fecal microbiota transplantation (FMT) vs control for the treatment of
recurrent Clostridioides difficile infections (rCDI), outcome: 1.2 Serious adverse events.
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FMT Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
oo :!7_'
AA 0 Cammarota 2015 2 20 2 19 10.6% 0.95 [0.15 , 6.08] —_— 0900000
cquire Hota 2017 2 16 3 14 13.0% 0.58 [0.11 , 3.00] S 200000
Hvas 2019 5 24 10 40  27.9% 0.83[0.32, 2.15] — N N X N N )
Kelly 2016 2 22 3 24 12.4% 0.73(0.13, 3.95] — o+ o+ o+
Rode 2021 3 34 22 64  22.4% 0.26 [0.08 , 0.80] — SR T e
van Nood 2013 4 17 2 26 13.8% 3.06 [0.63 , 14.90] i I 900000
Total (95% CI) 133 187 100.0% 0.73 [0.38, 1.41] ‘
Total events: 18 42
Heterogeneity: Tau? = 0.17; Chi? = 6.74, df = 5 (P = 0.24); I = 26% 001 01 1 0 100
Test for overall effect: Z = 0.94 (P = 0.35) Favors FMT Favors control
Test for subgroup differences: Not applicable

Total 95% CI1 0.38~1.41

_,

H.
A
Tl

EEMEEHSIEE
'ti d 54

AT
4

4
L)

W



S

I_

l~ls /.

cquire

" ‘]T

a1 i

EIRSHR

Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

Question

Step 1
(Level 1%*)

Step 2
(Level 2%)

Step 3
(Level 3*)

Step 4
(Level 4%)

Step 5 (Level 5)

How common is the
problem?

Local and current random sample
surveys (or censuses)

Systematic review of surveys
that allow matching to local
circumstances**

Local non-random sample**

Case-series**

n/a

Is this diagnostic or
monitoring test
faccurate?
(Diagnosis)

Systematic review

of cross sectional studies with
consistently applied reference
standard and blinding

Individual cross sectional
studies with consistently
applied reference standard and
blinding

Non-consecutive studies, or studies without
consistently applied reference standards**

Case-control studies, or
“poor or non-independent
reference standard**

Mechanism-based
reasoning

'What will happen if
we do not add a

Systematic review
of inception cohort studies

Inception cohort studies

Cohort study or control arm of randomized trial*

Case-series or case-
control studies, or poor

n/a

therapy? quality prognostic cohort
(Prognosis) Study**
Does this Systematic review andomized trial Non-randomized controlled cohort/follow-up Case-series, case-control [Mechanism-based

intervention help?
(Treatment Benefits)

ICOMMON harms?
(Treatment Harms)

What are the Systematic review of randas

of randomized trials or n-of-1 trials

r observational study with
ramatlc effect

study**

studies, or historically

reasoning

trials, systematic revie
of nested case-control s Eﬁ
of-1 trial with the patie

raising the question abo
observational study with dramatic
effect

EQEH%.E-{:-) ET—:LeveI 1

'What are the RARE
harms?
(Treatment Harms)

Systematic review of randomized
trials or n-of-1 trial

Randomized trial
or (exceptionally) observational
study with dramatic effect

controlled studies**

case-control,
controlled

Mechanism-based
reasoning

Is this (early
detection) test
worthwhile?
(Screening)

Systematic review of randomized
trials

Randomized trial

Non -randomized controlled cohort/follow-up
study**

Case-series, case-control,
or historically controlled
studies**

Mechanism-based
reasoning
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Certainty of
the evidence
(GRADE)
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cquire Outcomes Anticipated absolute effects” (95%  Relative effect  Ne of partici-
cl) (95% ClI) pants
(studies)
Risk with con-  Risk with fe-
trol cal microbiota
transplantation
(FMT) DEDO
Resolution of rCDI  401per1000 770 per 1000 RR 1.92 320 Moderatea.b,c
follow-up: range 8 (545 to 1000) (1.36t0 2.71) (6 RCTs)
weeks to 17 weeks
Serious adverse 225 per 1000 164 per 1000 RR0.73 320
events (85 to 317) (0.38 to 1.41) (6 RCTs) DEDO
follow-up: range 8
weeks to 17 weeks MOd erated
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| Country |

Aciiire The included studies were conducted in five different countries,
with two studies conducted in Denmark (Hvas 2019; Rode 2021),
and one each in Canada (Hota 2017), the Netherlands (van Nood

st 2013), Italy (Cammarota 2015), and the US (Kelly 2016).
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Article | Open Access | Published: 29 January 2021

Ethnicity influences the gut microbiota of individuals
sharing a geographical location: a cross-sectional study
from a middle-income country
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Jacky Dwiyanto &, M. H. Hussain, D. Reidpath, K. S. Ong, A. Qasim, S. W. H. Lee, S. M. Lee, S. C. Foo,

C. W. Chong & Sadegur Rahman

Scientific Reports 11, Article number: 2618 (2021) | Cite this article

mARNEREEAE
HERE REFEIE

In conclusion, the influence of ethnicity on the gut microbiota was detected from a

community living in the same geographical region. This influence could be traced to the

collective effect of multiple lifestyle factors exerting subtle yet distinct differences across

ethnicity. Ethnicity, therefore, serves as a proxy for lifestyle and dietary variations across

different ethnic groups living in the same community. Future studies on the GM should

consider the impact of ethnicity to ensure valid interpretation of their study outcome.

r ]T— % Dwiyanto, J., Hussain, M.H., Reidpath, D. et al. Ethnicity influences the gut microbiota of individuals sharing a geographical location: a
G Jd  cross-sectional study from a middle-income country. Sci Rep 11, 2618 (2021). https://doi.org/10.1038/s41598-021-82311-3
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0. EEFAEZRRAGERAF/H=E= ?
M YES

AL

I Types of outcome measures I

Primary outcomes 3. Proportion of participants who withdrew from the study.
EE ;E 1. Proportion of participants with a resolution of rCDI: we 4, Réte of new CDI infection aftera succggsful FMT, with' rgqewal of
cquire considered a participant fulfilling the definition of resolution diarrheal symptoms and a repeat positive test for C difficile more
of rCDI if studies reported either of the two criteria: diarrheal than eight weeks after the previous positive test (McDonald
symptoms did not recur after treatment or repeat C difficile 2007; McDonald 2018).
testing was negative. 5. Any adverse event.
2. Serious adverse events, as per the author's definition of a 6 litv of lif
serious adverse event. - Quality ot life score.
7. Colectomy.
Az Secondary outcomes
rI;'p'.EaE-Ise A priori planned secondary outcomes: We considered the primary and secondary outcomes at the longest

follow-up before the trial was open for analysis. We anticipated that
1. Treatment failure: symptoms of CDI did not resolve after FMT  trjals would have a follow-up period of at least six weeks. Additional
treatment or that reoccurred within two weeks post-FMT. details on definitions of certain primary and secondary outcomes

2. All-cause mortality. discussed in protocol are available in Appendix 1.
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