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Cochrane Library
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Date Run: 12/12/2023 16:11:36
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Search Hits
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"microbiota" OR "gastrointestinal microbiome" OR "microbiome" OR "bacteria"

25159

"short bowel syndrome" OR "short gut" OR "intestinal failure" OR "parenteral nutrition"

#1 AND #2 AND #3 133

359293

5053



Supplementary figure S1 - PRISMA 2020 flow diagram

Identification of studies via databases and registers
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Supplementary table S1 — Newcastle Ottawa Score of included studies

Sample

Study size Limitations Selection Comparability Exposure Total Quality
Engstzr(e)\;lg Hiz 18 No definition of SBS, potential selection bias; no matching 2 0 3 5 Fair
Piper 2017 11 HCs from different community; potential selection bias; no matching 3 0 2 5 Fair
Zeichner 2019 29 Potential selection bias; no matching; hospital controls (children needing 5 0 3 5 Eair
endoscopy)
Phyo 2021 20 Potential selection bias; no maFchmg; hospltal controls (childrenin 5 0 5 4 Fair
outpatient clinics)
Neelis 2022 33 Potential selection bias; 3 0 2 5 Fair




Supplementary table S2 — Characteristics of excluded studies

Lead author Year Reason for exclusion

Korpela(1) 2017 Incompatible hypervariable
regions (V1/V6)

Davidovics (2) 2016 Incompatible hypervariable
regions (V3/V5)

Wang(3) 2017 Incompatible hypervariable
regions (V4/V5)

Budinska(4) 2020 Incompatible hypervariable
regions (V1-V3)

Thanert(5) 2021 Whole genome sequencing

Engelstad(6) 2018 Unavailable sequencing data

Dowhaniuk (7) 2020 Unavailable sequencing data

Piper(8) 2020 Unavailable sequencing data

Piper(9) 2020 Unavailable sequencing data

Zhang (10) 2020 Unavailable sequencing data

Talathi(11) 2021 Unavailable sequencing data

Talathi(12) 2023 Unavailable sequencing data
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Supplementary table S3 - Studies, Participants, samples and bacterial sequencing reads included in

systematic review and meta-analysis

TOTAL COHORT NO AbX FAECAL ONLY >3k READS Deduplicated
Studies 5 5 5 5 5
Participants 133 133 107 95 94
Samples 234 172 146 129 94
Total reads 10,511,909 7,621,385
Median reads 37,770 40,440
IQR 22,599-95,504 25,365-96,202

Abx = antibiotics; IQR = interquartile range



Supplementary table S4- Participant demographics for deduplicated samples included in systematic review and meta-analysis

Included Studies

All
studie
Piper Engstrand-Lilja Neelis Zeichner Phyo S
Participants
(samples)
Total 5(18) 15 (15) 29 (29) 25 (26) 20 (42) 94
(129)
Healthy 0 (0) 7(7) 23 (23) 4 (4) 7(7) 41
Control (41)
Short Bowel 5(18) 8(8) 6 (6) 21 (22) 13 (35) 53
Syndrome (87)
Parenteral 3(8) 2(2) 6 (6) 9 (10) 13 (35) 33
Nutrition (61)
Intestinal 2 (10) 6 (6) 0(0) 12 (12) 0(0) 20
Rehabilitatio (28)
n
Study

Characterist
ics
doi

Year
Location
Design

Definition of
SBS/
inclusion
criteria

https://doi.org/10.1177/0148607

https://doi.org/10.1186/

https://doi.org/10.1002/j

https://doi.org/10.1371/journal.po

https://doi.org/10.1007/

116658762
2017

USA
Cohort

Children with SBS (dependent
on PN for at least 3 months
secondary to small intestinal

loss)

s40168-015-0084-7
2015

Sweden

Case-control

Children with SBS
diagnosed in neonatal
period

pen.2188
2021

Netherlands
Cohort

Surgical IF patients
included in
metaanalysis. SBS was
defined as a resection
of >70% of the small
intestine and/or a
remaining length of the
small intestine
(measured from the
ligament of Treitz
onward) of <50 cm in
preterm infants or <75
cm in term infants and

ne.0215351
2019

USA
Case-control

Surgical resection of NEC or a
congenital anomaly such as
gastroschisis or intestinal atresia,
stable at home for > 4 weeks

s00383-021-04948-5
2021

Thailand
Cohort

Children who
underwent small
intestinal resection
with remaining small
intestine < 100 cm and
needed PN > 6 months

10


https://doi.org/10.1177/0148607116658762
https://doi.org/10.1177/0148607116658762
https://doi.org/10.1186/s40168-015-0084-7
https://doi.org/10.1186/s40168-015-0084-7
https://doi.org/10.1002/jpen.2188
https://doi.org/10.1002/jpen.2188
https://doi.org/10.1371/journal.pone.0215351
https://doi.org/10.1371/journal.pone.0215351
https://doi.org/10.1007/s00383-021-04948-5
https://doi.org/10.1007/s00383-021-04948-5

stable while receiving
home PN (>3 months).
Surgical IF also
included patients with
SBS and patients who
had a minor resection of
the small bowel but did
not fulfil the criteria for

SBS.
Definition of NR NR NA NR NA
IR
Variable V4 V3/4 V4 V3/4 V3/4
region
sequenced
Age at
sampling
(Median[IQR]
Healthy NA 10.0 [4.5-11.0] 6.6 [2.5-9.6] 7.0 [4.5-9.3] NA 6.6
Control [3.0-
10.0
Short Bowel NA 3.0 [2.8-4.5] 6.1[4.3-7.4] 4.5[3.0-6.0] NA 4.0
Syndrome [3.0-
6.0]
Sex
(Male/Femal
e/NA)
Healthy 0/0/0 0/0/7 10/13/0 1/3/0 0/0/7 11/16/
Control 14
Short Bowel 0/0/5 0/0/8 3/3/0 5/16/0' 0/0/13 8/19/2
Syndrome 6

SBS = Short Bowel Syndrome; PN = Parenteral Nutrition; IF = Intestinal Rehabilitation; NEC = Necrotising Enterocolitis; NR = Not relevant (study includes no
participants achieved IR); NA = Data not available; V = 16S rRNA gene Variable region; IQR = interquartile range
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Supplementary figure S2 - Sequencing library sizes are significantly different between originating studies
included in this systematic review and meta-analysis
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Sequencing library size of reads mapping to bacteria across each of the five studies included in this analysis.
Median values per study are depicted with black lines. Boxes (coloured by hypervariable region targeted for
sequencing) represent the interquartile range. Whiskers extend to the full range of data (excluding outliers).
Points represent individual samples. Dotted line intersecting y-axis represents the rarefaction cut-off of 3000
reads. All samples below this threshold (5) are culled from analysis.
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Supplementary figure S3 — Microbiota compositions are significantly different between originating
studies included in this systematic review and meta-analysis
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Microbiota composition (weighted Bray-Curtis dissimilarity) of samples included in this analysis. Each point
represents an individual sample, coloured by originating study. Sample type is depicted by shape. PC = principle
component; SBS = Short-bowel syndrome; HC = Healthy control.
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Supplementary figure S4 — Rarefaction depth of 3000 reads is sufficient to characterise microbiota of
samples included in this systematic review and meta-analysis
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individual sample. Dotted line intersecting the x axis represents the rarefaction cut-off of 3000 reads. Sample

rarefaction curves have reached asymptote by this point indicating sufficient sampling to characterise

microbial populations.
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Supplementary table S5 — MaAsLin2 results identify differentially abundant bacterial genera between

participants on and off PN as well as between originating studies in this systematic review and meta-

analysis

Feature | Variable value coef stderr N N.not.0 pval qval
g Lactobacillus2 PN ONPN 0.002 0.001 91 20 0.074 0.192
g Dorea4 PN ONPN -0.007 0.002 91 19 0.000 0.002
g .Ruminococcus._torques_group4 PN ONPN -0.014 0.005 91 20 0.013 0.046
g Escherichia.Shigella5 PN ONPN -0.040 0.020 91 20 0.055 0.154
g Blautia3 PN ONPN -0.067 0.019 91 20 0.001 0.004
g Escherichia.Shigella3 Study Phyo 0.558 0.085 91 35 0.000 0.000
g Escherichia.Shigella2 Study Zeichner 0.430 0.132 91 17 0.002 0.010
g Streptococcus2 Study Zeichner 0.183 0.103 91 19 0.081 0.206
g Kilebsiella2 Study Phyo 0.107 0.063 91 23 0.093 0.222
g Staphylococcus3 Study Phyo 0.055 0.022 91 26 0.019 0.059
g Bifidobacterium3 Study Phyo 0.047 0.019 91 31 0.021 0.063
g Proteus3 Study Phyo 0.035 0.013 91 20 0.014 0.049
g _Yersinia3 Study Phyo 0.025 0.014 91 14 0.083 0.206
g Salinicoccus2 Study Phyo 0.021 0.009 91 17 0.027 0.078
g Bacillus3 Study Phyo 0.003 0.001 91 27 0.001 0.007
g Haemophilus3 Study Phyo 0.002 0.001 91 24 0.007 0.029

Engstrand
g Lactobacillus2 Study -Lilja -0.003 0.001 91 20 0.012 0.043
g lLactobacillus2 Study Zeichner -0.004 0.001 91 20 0.000 0.002
g Lactobacillus2 Study Phyo -0.005 0.001 91 20 0.000 0.000
g Lactobacillus2 Study Neelis -0.005 0.002 91 20 0.003 0.014
g Megasphaera4 Study Phyo -0.007 0.002 91 20 0.001 0.005
g Megasphaera4 Study Neelis -0.007 0.003 91 20 0.011 0.041
g Megasphaera4 Study Zeichner -0.008 0.002 91 20 0.000 0.001

Engstrand
g Megasphaera4d Study -Lilja -0.008 0.002 91 20 0.001 0.007
g Dorea4 Study Phyo -0.008 0.002 91 19 0.001 0.007
g Dorea4 Study Neelis -0.008 0.003 91 19 0.015 0.051

Engstrand
g Prevotella5 Study -Lilja -0.009 0.003 91 20 0.005 0.022
g Prevotellab Study Zeichner -0.010 0.002 91 20 0.000 0.003
g Prevotella5 Study Phyo -0.011 0.003 91 20 0.000 0.001
g Prevotellab Study Neelis -0.011 0.003 91 20 0.002 0.009
g Dorea4 Study Zeichner -0.012 0.002 91 19 0.000 0.000

Engstrand
g Dorea4 Study -Lilja -0.013 0.003 91 19 0.000 0.000
g .Ruminococcus._torques_group4 Study Phyo -0.016 0.006 91 20 0.019 0.059
g .Ruminococcus._torques_group4 Study Neelis -0.016 0.009 91 20 0.084 0.206
g Bacteroides5 Study Zeichner -0.016 0.008 91 20 0.061 0.165
g _.Ruminococcus._gnavus_group5 Study Zeichner -0.017 0.009 91 20 0.063 0.169
g Bacteroides5 Study Phyo -0.022 0.008 91 20 0.011 0.041
g Bacteroides5 Study Neelis -0.022 0.013 91 20 0.096 0.225
g .Ruminococcus._gnavus_group5 Study Phyo -0.022 0.009 91 20 0.026 0.078
g _.Ruminococcus._gnavus_group5 Study Neelis -0.022 0.014 91 20 0.107 0.248
g .Ruminococcus._torques_group4 Study Zeichner -0.023 0.006 91 20 0.000 0.003
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g .Ruminococcus._torques_group4

g Akkermansia5

g Blautia3

g Blautia3

g Akkermansia5

g Akkermansia5

g Akkermansia5

g Escherichia.Shigella5
g Escherichia.Shigella5
g Escherichia.Shigella5
g Blautia3

g Escherichia.Shigella5
g Blautia3

g Streptococcus5
g Streptococcus5
g Veillonella3
g Veillonella3
g Streptococcus5
g Streptococcus5
g Veillonella3

g Veillonella3

g Bifidobacterium5
g Bifidobacterium5
g Bifidobacterium5

g Bifidobacterium5

Coef = coefficient of variation; stderr = standard error; N = number of observations; N.not.0 = number of
observations > 0 (taxon is present); pval = Probability value; qval = Adjusted P value (multiple hypothesis

testing); PN = Parenteral Nutrition

Study

Study
Study
Study
Study
Study
Study
Study
Study
Study
Study

Study
Study

Study
Study
Study
Study
Study
Study
Study

Study

Study
Study
Study
Study

Engstrand
-Lilja
Engstrand
-Lilja
Phyo
Neelis
Zeichner
Phyo
Neelis
Phyo
Neelis

Zeichner

Zeichner
Engstrand
-Lilja
Engstrand
-Lilja
Engstrand
-Lilja
Zeichner
Phyo
Neelis
Phyo
Neelis
Zeichner
Engstrand
-Lilja
Engstrand
-Lilja
Zeichner
Phyo

Neelis

-0.026

-0.058
-0.058
-0.058
-0.059
-0.063
-0.063
-0.073
-0.073
-0.094
-0.095

-0.103

-0.109

-0.163
-0.176
-0.212
-0.212
-0.213
-0.213
-0.222

-0.226

-0.268
-0.269
-0.272
-0.272

0.008

0.034
0.020
0.032
0.025
0.025
0.039
0.022
0.034
0.022
0.020

0.030

0.028

0.072
0.058
0.045
0.064
0.062
0.079
0.043

0.057

0.053
0.041
0.043
0.059

91

91
91
91
91
91
91
91
91
91
91

91

91

91
91
91
91
91
91
91

91

91
91
91
91

20

20
20
20
20
20
20
20
20
20
20

20

20

20
20
20
20
20
20
20

20

20
20
20
20

0.002

0.092
0.006
0.070
0.019
0.014
0.109
0.002
0.037
0.000
0.000

0.001

0.000

0.027
0.004
0.000
0.001
0.001
0.009
0.000

0.000

0.000
0.000
0.000
0.000

0.009

0.222
0.024
0.184
0.059
0.049
0.248
0.010
0.103
0.001
0.000

0.007
0.002

0.078
0.017
0.000
0.007
0.007
0.036
0.000

0.002

0.000
0.000
0.000
0.000
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