Supplementary materials

Supplementary Table 1 Search strategy

PubMed

1

”Gastrointestinal Microbiomes”[Title/ Abstract]) OR 91604

“Microbiome, Gastrointestinal”[Title/ Abstract] OR “Gut
Microbiome”[Title/ Abstract] OR “Gut
Microbiomes” [Title/ Abstract] OR “Microbiome,
Gut”[Title/ Abstract] OR “Gut Microflora”[Title/ Abstract]
OR  “Microflora, Gut”[Title/ Abstract] OR  “Gut

Microbiota”[Title/ Abstract] OR “Gut
Microbiotas”[Title/ Abstract]OR “Microbiota,
Gut”[Title/ Abstract] OR “Gastrointestinal
Flora”[Title/ Abstract] OR “Flora,
Gastrointestinal”[Title/ Abstract] OR “Gut

Flora”[Title/ Abstract] OR “Flora, Gut”[Title/ Abstract] OR

“Gastrointestinal Microbiota”[Title/ Abstract] OR
“Gastrointestinal Microbiotas”[Title/ Abstract] OR
“Microbiota, Gastrointestinal”[Title/ Abstract] OR

“Gastrointestinal Microbial Community”[Title/ Abstract] OR
“Gastrointestinal Microbial Communities”[Title/ Abstract]
OR “Microbial Community,

Gastrointestinal”[Title/ Abstract] OR  “Gastrointestinal

Microflora”[Title/ Abstract] OR “Microflora,
Gastrointestinal”[Title/ Abstract] OR “Gastric
Microbiome”[Title/ Abstract] OR “Gastric
Microbiomes” [Title/ Abstract] OR “Microbiome,
Gastric”[Title/ Abstract] OR “Intestinal
Microbiome”[Title/ Abstract] OR “Intestinal

Microbiomes” [Title/ Abstract] OR “Microbiome,



Gastric”[Title/ Abstract] OR “Intestinal

Microbiome”[Title/ Abstract] OR “Intestinal
Microbiomes” [Title/ Abstract] OR “Microbiome,
Intestinal”[Title/ Abstract] OR “Intestinal
Microbiota”[Title/ Abstract] OR “Intestinal
Microbiotas”[Title/ Abstract] OR “Microbiota,
Intestinal”[Title/ Abstract] OR “Intestinal
Microflora” [Title/ Abstract] OR “Microflora,
Intestinal” [Title/ Abstract] OR “Intestinal

Flora”[Title/ Abstract] OR “Flora, Intestinal”[Title/ Abstract]
OR “Enteric Bacteria”[Title/ Abstract] OR “Bacteria,
Enteric”[Title/ Abstract]

"hepatic encephalopathy"[Title/ Abstract] OR
"encephalopathies hepatic"[Title/ Abstract] OR "hepatic
encephalopathies"[Title/ Abstract] OR "portal systemic
encephalopathy"[Title/ Abstract] OR '"portal systemic
encephalopathy"[Title/ Abstract] OR "encephalopathy portal
systemic"[Title/ Abstract] OR (("brain diseases"[MeSH
Terms] OR ("brain"[All Fields] AND "diseases"[All Fields])
OR '"brain diseases"[All Fields] OR "Encephalopathies"[All
Fields] @ OR  "Encephalopathy"[All  Fields]) @ AND
"Portal-Systemic"[Title/ Abstract]) =~ OR  "encephalopathy
portal systemic"[Title/ Abstract] OR "portal systemic
encephalopathies"[Title/ Abstract] OR  '"encephalopathy
portosystemic"[Title/ Abstract] OR "hepatocerebral
encephalopathy"[Title/ Abstract] OR "portosystemic
encephalopathy"[Title/ Abstract] OR (("brain
diseases"[MeSH Terms] OR ("brain"[All Fields] AND
"diseases"[All Fields]) OR "brain diseases"[All Fields] OR
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"Encephalopathies"[All Fields] OR "Encephalopathy"[All
Fields]) AND "Portosystemic"[Title/ Abstract]) OR
"portosystemic encephalopathies"[Title/ Abstract] OR
"encephalopathy hepatocerebral"[Title/ Abstract] OR (("brain
diseases"[MeSH Terms] OR ("brain"[All Fields] AND
"diseases"[All Fields]) OR "brain diseases"[All Fields] OR
"Encephalopathies"[All Fields] OR "Encephalopathy"[All
Fields]) @ AND  "Hepatocerebral"[Title/ Abstract]) = OR
("Hepatocerebral"[All Fields] AND
"Encephalopathies"[Title/ Abstract]) OR "hepatic
coma"[Title/ Abstract] OR "coma hepatic"[Title/ Abstract] OR
("Coma"[MeSH Terms] OR "Coma"[All Fields] OR
"Comas"[All Fields]) AND "Hepatic"[Title/ Abstract]) OR
"hepatic comas"[Title/ Abstract] OR "hepatic
stupor"[Title/ Abstract] OR (("Hepatic"[All Fields] OR
"hepatophyta"[MeSH Terms] OR "hepatophyta"[All Fields]
OR 'hepatics"[All Fields]) AND "Stupors"[Title/ Abstract])
OR (("Stupor"[MeSH Terms] OR "Stupor"[All Fields] OR
"stuporous"[All Fields] OR 'lethargy"[MeSH Terms] OR
"lethargy"[All Fields]) AND "Hepatic"[Title/ Abstract]) OR
("Stupors"[All Fields] AND "Hepatic"[Title/ Abstract]) OR
(("liver failure, acute"'[MeSH Terms] OR ("liver"[All Fields]
AND "failure"[All Fields] AND "acute"[All Fields]) OR "acute
liver failure"[All Fields] OR ("fulminant"[All Fields] AND
"Hepatic"[All Fields] AND ‘"failure"[All Fields]) OR
"fulminant hepatic failure"[All Fields]) AND ‘"cerebral
edema"[Title/ Abstract])

1and 2

265




Embase

1 microbiomes:ti,ab,kw OR 'gastrointestinal 136499
microbiomes':ti,ab,kw OR 'microbiome,
gastrointestinaltiabkw OR 'gut microbiome'"tiabkw
OR 'gut microbiomes':ti,ab,kw OR 'microbiome, gut"ti,ab,kw
OR 'gut microflora':tiabkw OR 'microflora, gut'ti,ab,kw
OR 'gut microbiota':ti,abkw OR 'gut microbiotas"ti,ab,kw
OR  'microbiota, gut"tiabkw OR 'gastrointestinal
flora':ti,abkw OR 'flora, gastrointestinal'ti,abkw OR 'gut
flora"ti,abkw OR 'flora, gut"ti,abkw OR 'gastrointestinal
microbiota':ti,ab, kw OR 'gastrointestinal
microbiotas':ti,ab,kw OR 'microbiota,

gastrointestinal:tiab,kw OR 'gastrointestinal microbial

community':ti,ab,kw OR 'gastrointestinal microbial
communities':ti,ab,kw OR 'microbial community,
gastrointestinal':ti,ab,kw OR 'gastrointestinal

microflora':ti,ab,kw OR 'microflora, gastrointestinal'ti,ab,kw
OR 'gastric microbiome':ti,ab, kw OR 'gastric
microbiomes':tiabkw OR 'microbiome, gastric"ti,abkw
OR 'intestinal microbiome'"ti,abkw  OR 'intestinal
microbiomes':ti,ab,kw OR 'microbiome, intestinal':iti,ab,kw
OR 'intestinal microbiota':ti,ab,kw OR 'intestinal
microbiotas':ti,abkw OR 'microbiota, intestinal':iti,ab,kw
OR 'intestinal = microflora"ti,abkw OR  'microflora,
intestinal':ti,ab,kw OR 'intestinal flora':ti,ab,kw OR 'flora,
intestinal':ti,ab,kw OR enterobacteriaceae:ti,ab,kw

OR 'bacteria, enteric':ti,ab,kw

2 'hepatic encephalopathy'ti,abkw OR 'encephalopathies, 21203

hepatic":ti,abkw OR ‘'hepatic encephalopathies"ti,ab,kw




OR'encephalopathy, hepatic':tiabkw OR 'portal-systemic
encephalopathy':ti,ab,kw OR "portal
systemicencephalopathy"ti,abkw  OR 'encephalopathy,
portal-systemic':ti,ab,kw OR 'encephalopathies,
portal-systemic':tiabkw  OR 'encephalopathy, portal
systemic':ti,ab,kw OR "portal-systemic
encephalopathies':ti,ab,kw OR

'encephalopathy,portosystemic':ti,abkw OR'hepatocerebral

encephalopathy':ti,ab,kw OR 'portosystemic
encephalopathy':ti,ab,kw OR'encephalopathies,
portosystemic':ti,ab,kw OR '‘portosystemic
encephalopathies':ti,ab,kw OR

“encephalopathy,hepatocerebral:ti,ab,kw

OR'encephalopathies, hepatocerebral':ti,ab,kw OR
'hepatocerebral ~ encephalopathies"ti,abkw  OR'hepatic
coma"tiabkw OR 'coma, hepatic:tiabjkw OR 'comas,
hepatic":ti,abkw OR ‘'hepatic comas"ti,abkw OR'hepatic
stupor"ti,abkw OR 'hepatic stupors':tiabkw OR 'stupor,
hepatic"ti,ab,kw OR 'stupors, hepatic'ti,ab,kw OR'fulminant

hepatic failure with cerebral edema':ti,ab,kw

3 1and?2 452

Cochrane

1 microbiomes:ti,ab,kw OR 'gastrointestinal 11840
microbiomes':ti,ab, kw OR 'microbiome,

gastrointestinal':tiab,kw OR 'gut microbiome"ti,abkw OR
'gut microbiomes':ti,ab,kw OR 'microbiome, gut'ti,ab,kw OR
'gut microflora':ti,ab,kw OR 'microflora, gut"ti,ab,kw OR 'gut

microbiota"ti,abkw OR 'gut microbiotas':itiabkw OR



'microbiota, gut':tiabkw OR 'gastrointestinal flora':ti,ab,kw
OR 'flora, gastrointestinal':ti,ab,kw OR 'gut flora':ti,ab,kw OR
'flora, gut"ti,abkw OR 'gastrointestinal microbiota':ti,ab,kw
OR 'gastrointestinal microbiotas"ti,abkw OR 'microbiota,

gastrointestinal:tiab,kw OR 'gastrointestinal microbial

community':ti,ab,kw OR 'gastrointestinal microbial
communities':ti,ab,kw OR 'microbial community,
gastrointestinal':ti,ab,kw OR 'gastrointestinal

microflora':ti,ab,kw OR 'microflora, gastrointestinal'ti,ab,kw
OR 'gastric microbiome':ti, ab, kw OR 'gastric
microbiomes':ti,ab,kw OR 'microbiome, gastric"ti,abkw OR
'intestinal microbiome':ti, ab, kw OR 'intestinal
microbiomes':ti,ab,kw OR 'microbiome, intestinal':iti,ab,kw
OR 'intestinal microbiota':ti,ab,kw OR 'intestinal
microbiotas':ti,ab,kw OR 'microbiota, intestinal':ti,ab,kw OR
'intestinal microflora':ti,ab, kw OR 'microflora,
intestinal':ti,ab,kw OR 'intestinal flora':ti,ab,kw OR 'flora,
intestinal":ti,abkw OR enterobacteriaceae:ti,ab,kw OR
'bacteria, enteric':ti,ab,kw

'hepatic encephalopathy':ti,abkw OR 'encephalopathies,
hepatic":ti,abkw OR ‘'hepatic encephalopathies'ti,ab,kw
OR'encephalopathy, hepatic"ti,abjkw OR ‘'portal-systemic
encephalopathy':ti,ab,kw OR 'portal
systemicencephalopathy"tiabkw  OR 'encephalopathy,
portal-systemic':ti,ab,kw OR 'encephalopathies,
portal-systemic':tiabkw  OR  'encephalopathy, portal
systemic":ti,ab,kw OR 'portal-systemic
encephalopathies':ti,ab,kw OR

'encephalopathy,portosystemic':ti,abkw OR'hepatocerebral
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encephalopathy':ti,ab,kw OR 'portosystemic

encephalopathy':ti,ab,kw OR'encephalopathies,
portosystemic':ti,ab, kw OR '‘portosystemic
encephalopathies':ti,ab,kw OR

“encephalopathy,hepatocerebral:ti,ab,kw

OR'encephalopathies, hepatocerebral':ti,ab,kw OR
'hepatocerebral ~ encephalopathies'ti,abkw  OR'hepatic
coma"tiabkw OR 'coma, hepatic:tiabjkw OR 'comas,
hepatic":ti,abkw OR ‘'hepatic comas"ti,abkw OR'hepatic
stupor"ti,abkw OR 'hepatic stupors':ti,abkw OR 'stupor,
hepatic":ti,ab,kw OR 'stupors, hepatic'ti,ab,kw OR'fulminant

hepatic failure with cerebral edema':ti,ab,kw

3 1and?2 149
Web of science
1 (CCCCCCCCCCCCccccceeeeeeecccccAB=(microbiomes)) OR 198458

AB=(gastrointestinal microbiomes )) OR AB=(microbiome,
gastrointestinal )) OR AB=(gut microbiome )) OR AB=(gut
microbiomes )) OR AB=(microbiome)) OR AB=(gut
microflora )) OR AB=(microflora)) OR AB=( gut microbiota))
OR AB=(gut microbiotas )) OR AB=(microbiota, gut )) OR
AB=(gastrointestinal flora )) OR AB=(flora, gastrointestinal ))
OR AB=(gut flora )) OR AB=( flora, gut )) OR
AB=(gastrointestinal microbiota )) OR AB=( gastrointestinal

microbiotas )) OR AB=(microbiota, gastrointestinal )) OR

AB=(gastrointestinal =~ microbial community )) OR
AB=(gastrointestinal =~ microbial communities )) OR
AB=(microbial community, gastrointestinal )) OR
AB=(gastrointestinal microflora )) OR AB=( microflora,



gastrointestinal )) OR AB=(gastric microbiome )) OR
AB=(gastric microbiomes)) OR AB=(microbiome, gastric ))
OR AB=(intestinal microbiome)) OR AB=(intestinal
microbiomes )) OR AB=(microbiome, intestinal)) OR
AB=( intestinal microbiota )) OR AB=( intestinal
microbiotas )) OR AB=(microbiota, intestinal )) OR
AB=( intestinal microflora )) OR AB=(microflora, intestinal ))
OR AB=(intestinal flora )) OR AB=(flora, intestinal )) OR
AB=(enterobacteriaceae )) OR AB=(bacteria, enteric)

((((CCCCCCC(((((AB=(Hepatic  Encephalopathy)) ~ OR
AB=(Encephalopathies, = Hepatic)) @~ OR  AB=(Hepatic
Encephalopathies)) OR AB=(Encephalopathy, Hepatic)) OR
AB=(Portal-Systemic Encephalopathy)) OR AB=(Portal
Systemic  Encephalopathy)) OR AB=(Encephalopathy,
Portal-Systemic)) OR AB=(Encephalopathies,
Portal-Systemic)) OR AB=(Encephalopathy, Portal Systemic))
OR AB=(Portal-Systemic Encephalopathies)) OR

AB=

AB=(Encephalopathy, Portosystemic)) OR

AB=(Hepatocerebral Encephalopathy)) OR

AB=(Portosystemic Encephalopathy)) OR

AB=(Encephalopathies, Portosystemic)) OR

AB=(Portosystemic Encephalopathies)) OR

AB=(Encephalopathy, Hepatocerebral)) OR
(Encephalopathies, Hepatocerebral)) OR
(

AB=(Hepatocerebral Encephalopathies)) OR AB=(Hepatic
Coma)) OR AB=(Coma, Hepatic)) OR AB=(Comas, Hepatic))
OR AB=(Hepatic Comas)) OR AB=(Hepatic Stupor)) OR
AB=(Hepatic Stupors)) OR AB=(Stupor, Hepatic)) OR
AB=(Stupors, Hepatic)) OR AB=(Fulminant Hepatic Failure
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with Cerebral Edema)

3 1and 2 380

Cirrhosis with HE

Mean Difference
IV, Random, 95% CI

Cirrhosis without HE Mean Difference
IV, Random. 95% CI

-6.68 [-11.40,-1.96]

Sung, C. M. 2021 47 264 33 1088 946 16 0.0%

Wang, Q. 2023 078 049 30 081 018 30 67.8%  -0.03[0.12, 0.06

Yu, X 2021 0rt 015 § 082 007 16 322%  -011[0.25,003 =

Total (95% CI) 35 46 100.0%  -0.06[-0.13,0.02] <>

Heterogeneity: Tau®= 0.00; Chi*= 0.80, df= 1 (P = 0.34); F= 0% T T

Testforoverall effect: 2= 142 (F = 0.16) Favours [experimental] Favours [control]

Supplementary Figure 1 Alpha diversity index (Simpson) of liver cirrhosis

with and without hepatic encephalopathy.

Cirrhosis with HE Cirrhosis without HE Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI

Li, M. 2022 22139 3936 33 24424 5072 73 35.8% -22.85[-41.87,-3.83] e

Sung, C. M. 2019 146.83 47.35 B2 19453 5293 15 21.7% -47.70[-76.96,-18.44] R IS

Wang, Q. 2023 231.26 BE.41 30 21116 5634 30 0.0% 2010[-11.07,51.27]

Yu, ¥, 2021 4842 17.78 5 6814 2005 16 36.9% -19.72[38.14,-1.30] —a—

Zhang, Z. 2013 276 104 28 250 139 25 55% 26.00[-41.58 83.59]

Total (95% CI) 126 129 100.0% -24.41 [.40.94, 7.88] .

Heterogeneity: Tau®= 104.35; Chi*= 4.84, df= 3 (P = 0.18); F= 38% I-mn sn 510 mnl

Testfor overall effect 2= 2.89 (P = 0.004) Favours [experimental] Favours [control]

Supplementary Figure 2 Alpha diversity index (Chao 1) of liver cirrhosis

with and without hepatic encephalopathy.



