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Appendix 1. The literature search strategy
PubMed

#1 (e “Probiotics” [Mesh] OR “Probiotics[tiab] OR “probiotic”[tiab] OR “lactobacillus” OR “lactobacillus[tiab] OR
“bifidobacteria[tiab] OR “Synbiotics” [Mesh] OR “Synbiotics”[tiab] OR “Synbiotic”[tiab] OR “Prebiotics” [Mesh] OR “Prebiotics™[tiab]
OR “prebiotic”’[tiab] OR ) OR (Enterococcus faecium)) OR (Streptococcus thermophiles)) OR (Bacillus clausii)) OR (Saccharomyces
cerevisiae)) OR (Saccharomyces boulardii)) OR (Escherichia coli Nissle 1917)) OR (prebiotic)) OR (FOS)) OR (Fruc-tooligosaccharide*))
OR (Fructo-oligosaccharide*)) OR (GOS)) OR (Galactooligosaccharide*)) OR (Galacto-oligosaccharide*)) OR (XOS)) OR
(Xylooligosaccharide*)) OR  (Xylo-oligosaccharide*)) OR (TOS)) OR (Transgalactooligosaccharide*)) OR  (Trans-
galactooligosaccharide*)) OR (Inulin)) OR (Lactitol)) OR (Lactulose)) OR (Lactosucrose)) OR (Soy oligosaccharide*)

A2 ((CCCCCeeeeeeeeccecccccccccceeerreeLcc((oxadative - stress indicators) OR (malondialdehyde)) OR (MDA)) OR (glutathione)) OR
(GSH)) OR (nitric oxide)) OR (NO)) OR (total antioxidant capacity)) OR (TAC)) OR (hs-CRP)) OR (high-sensitivity C-reactive protein))
OR (fasting blood sugar)) OR (FBS)) OR (FBG)) OR (Fasting plasma glucose)) OR (FPG)) OR (glycated hemoglobin)) OR (HbA1C)) OR
(Fasting insulin)) OR (homeostasis model assessment of insulin resistance)) OR (insulin resistance)) OR (glucose tolerance test)) OR (Serum
Sirtuinl)) OR (postprandial plasma glucose)) OR (PPG) OR (quantitative insulin-sensitivity check index)) OR (QUICKI)) OR (Insulin-
sensitivity)) OR (homeostatic model assessment of beta cell function) OR (low-density lipoprotein cholesterol)) OR (LDL-C)) OR (total
cholesterol)) OR (TC)) OR (high-density lipoprotein cholesterol)) OR (HDL-C))OR (triglyceride)) OR (TG))OR (very low density
lipoprotein cholesterol)) OR (VLDL-C)) OR (insulin)) OR (glucose)) OR (C-peptide)) OR (BMI)) OR (body mass)) OR (body weight)) OR
(waist circumference)) OR (WC)) OR (systolic blood pressure)) OR (SBP)) OR (diastolic blood pressure)) OR (DBP)))

#3  ((((((((((controlled trial[Title/Abstract])) OR  (controlled trial[Title/Abstract])) = OR  (random[Title/Abstract])) OR
(randomly[Title/Abstract])) OR (placebo[Title/Abstract])) OR (clinical trial[Title/Abstract])) OR (clinical trial[Title/Abstract])) OR
(randomized clinical trial[ Title/Abstract])) OR (RCT[Title/Abstract])) OR (trials[ Title/Abstract])) OR (trial[ Title/Abstract])

#4 ((((("Pregnancy"[Mesh]) OR (Pregnancies[Title/Abstract])) OR (Gestation[Title/Abstract])) OR (((("Pregnant Women'"[Mesh]) OR
(Pregnant Woman[Title/Abstract])) OR (Woman, Pregnant[Title/Abstract])) OR (Women, Pregnant| Title/Abstract]))) OR ((((((("Diabetes,
Gestational"[Mesh]) OR (Diabetes, Pregnancy-Induced[Title/Abstract])) OR (Diabetes, Pregnancy Induced[Title/Abstract])) OR
(Pregnancy-Induced  Diabetes[Title/Abstract])) =~ OR  (Gestational  Diabetes[Title/Abstract])) @ OR  (Diabetes  Mellitus,
Gestational[Title/Abstract])) OR (Gestational Diabetes Mellitus[ Title/Abstract]))) OR (GDM]|Title/Abstract])

#5 #1 AND #2 AND #3 AND #4
Embase

#1 'probiotics'/exp OR 'probiotics' OR 'probiotic'/exp OR 'probiotic' OR 'lactobacillus'/exp OR 'lactobacillus' OR 'synbiotics'/exp OR
'synbiotics' OR 'synbiotic'/exp OR 'synbiotic' OR 'prebiotics/exp OR 'prebiotics' OR 'prebiotic'/exp OR 'prebiotic' OR 'enterococcus
faecium'/exp OR 'enterococcus faecium' OR 'streptococcus thermophiles'/exp OR 'streptococcus thermophiles' OR 'saccharomyces
cerevisiae'/exp OR 'saccharomyces cerevisiae' OR 'saccharomyces boulardii'/exp OR 'saccharomyces boulardii' OR 'escherichia coli nissle
1917'/exp OR 'escherichia coli nissle 1917' OR 'fos'/exp OR 'fos' OR 'fruc-tooligosaccharide*' OR 'fructo-oligosaccharide*' OR 'gos' OR
'galactooligosaccharide*' OR 'galacto-oligosaccharide*' OR 'xos' OR 'xylooligosaccharide* OR 'xylo-oligosaccharide*' OR 'tos' OR
'transgalactooligosaccharide* OR 'trans-galactooligosaccharide* OR ‘inulin'/exp OR ‘'inulin' OR 'lactitol'/exp OR 'lactitol' OR
'lactulose'/exp OR 'lactulose' OR 'lactosucrose'/exp OR 'lactosucrose' OR 'soy oligosaccharide*'

#2 'pregnancy' OR 'pregnancies' OR 'gestation'/exp OR 'gestation' OR 'pregnant women'/exp OR 'pregnant women' OR 'pregnant woman'/exp
OR 'pregnant woman' OR 'gestational diabetes'/exp OR 'gestational diabetes' OR 'gestational diabetes mellitus' OR 'gdm'

#3 'controlled trial' OR 'randomized' OR 'placebo’ OR 'clinical trial' OR 'trial' OR 'randomized clinical trial' OR 'trials'
#4 'mda'/exp OR 'mda' OR 'glutathione' OR 'tac' OR 'hs-crp' OR 'hscrp' OR 'fasting blood sugar'/exp OR 'fasting blood sugar' OR 'fbs'/exp

OR 'fbs' OR 'fbg' OR 'fasting plasma glucose'/exp OR 'fasting plasma glucose' OR 'fpg' OR 'glycated hemoglobin'/exp OR 'glycated
hemoglobin' OR 'hbalc'/exp OR 'hbalc' OR 'fasting insulin'/exp OR 'fasting insulin' OR 'homeostasis model assessment of insulin resistance’'



OR 'insulin resistance' OR 'glucose tolerance test'/exp OR 'glucose tolerance test' OR 'serum sirtuinl' OR 'quantitative insulin-sensitivity
check index'/exp OR 'quantitative insulin-sensitivity check index' OR 'quicki'/exp OR 'quicki' OR 'insulin-sensitivity'/exp OR 'insulin-
sensitivity' OR 'low-density lipoprotein cholesterol'/exp OR 'low-density lipoprotein cholesterol' OR 'ldl-¢' OR 'total cholesterol'/exp OR
'total cholesterol' OR 'tc' OR 'high-density lipoprotein cholesterol'/exp OR 'high-density lipoprotein cholesterol' OR 'hdl-c' OR 'tg' OR 'very
low density lipoprotein cholesterol/exp OR 'very low density lipoprotein cholesterol' OR 'vldl-c' OR 'insulin/exp OR 'insulin' OR
'glucose'/exp OR 'glucose' OR 'bmi' OR 'body weight' OR 'ogtt'/exp OR 'ogtt' OR '1hbg' OR '2hbg' OR 'homa-b'

#5 #1 AND #2 AND #3 AND #4
Cochrane Library

#1 Probiotics or Probiotics or Probiotic or Lactobacillus or Lactobacillus or Bifidobacteria or Synbiotics or Synbiotics or Synbiotic or
Prebiotics or Prebiotics or Prebiotic or Enterococcus faecium or Streptococcus thermophiles or Bacillus clausii or Saccharomyces cerevisiae
or Saccharomyces boulardii or Escherichia coli Nissle 1917 or Prebiotic or FOS or Fruc-tooligosaccharide* or Fructo-oligosaccharide* or
GOS or Galactooligosaccharide* or Galacto-oligosaccharide* or XOS or Xylooligosaccharide* or Xylo-oligosaccharide* or TOS or
Transgalactooligosaccharide® or Trans-galactooligosaccharide® or Inulin or Lactitol or Lactulose or Lactosucrose or Soy oligosaccharide*

#2 Pregnancy or Pregnancies or Gestation or Pregnant Women or Pregnant Woman or Woman, Pregnant or Women, Pregnant or Gestational
Diabetes or Diabetes Mellitus, Gestational or Gestational Diabetes Mellitus or GDM

#3 controlled trial or Randomized or Random or Randomly or Placebo or clinical trial or Trial or randomized clinical trial or RCT or trials
or trial

#4 Malondialdehyde or MDA or Glutathione or GSH or TAC or total antioxidant capacity or hs-CRP or hsCRP or fasting blood sugar or
FBS or FBG or Fasting plasma glucose or FPG or glycated hemoglobin or HbA1C or Fasting insulin or homeostasis model assessment of
insulin resistance or insulin resistance or glucose tolerance test or Serum Sirtuinl or quantitative insulin-sensitivity check index or QUICKI
or Insulin-sensitivity or low-density lipoprotein cholesterol or LDL-C or total cholesterol or TC or high-density lipoprotein cholesterol or
HDL-C or Triglyceride or TG or very low density lipoprotein cholesterol or VLDL-C or Insulin or Glucose or BMI or OGTT or 1hBG or
2hBG or HOMA-B or NO or nitric oxide or body mass or body weight

#5 #1 AND #2 AND #3 AND #4

Web of science

#1 (((CCCCCeeeerrs=(probiotics)) OR TS=(probiotic)) OR TS=(lactobacillus)) OR TS=(bifidobacteria)) OR TS=(Synbiotics))
OR TS=(Synbiotic)) OR TS=(Prebiotics)) OR TS=(prebiotic)) OR TS=("Enterococcus faeccium")) OR TS=("Streptococcus thermophiles"))
OR TS=("Bacillus clausii")) OR TS=("Saccharomyces cerevisiae")) OR TS=("Saccharomyces boulardii")) OR TS=("Escherichia coli Nissle
1917")) OR TS=(FOS)) OR TS=(Fruc-tooligosaccharide*)) OR TS=(Fructo-oligosaccharide*)) OR TS=(GOS)) OR
TS=(Galactooligosaccharide*)) OR TS=(Galacto-oligosaccharide*)) OR TS=(XOS)) OR TS=(Xylooligosaccharide*)) OR TS=(Xylo-
oligosaccharide*)) OR TS=(TOS)) OR TS=(Transgalactooligosaccharide*)) OR TS=(Trans-galactooligosaccharide*)) OR TS=(Inulin)) OR
TS=(Lactitol)) OR TS=(Lactulose)) OR TS=(Lactosucrose)) OR TS=(Soy oligosaccharide*)

#2 ((((((((TS=(Pregnancy)) OR TS=(Pregnancies)) OR TS=(Gestation)) OR TS=("Pregnant Women")) OR TS=("Pregnant Woman"))
OR TS=("Woman, Pregnant")) OR TS=("Women, Pregnant")) OR TS=("Diabetes, Gestational")) OR TS=("Diabetes, Pregnancy-Induced"))
OR TS=("Diabetes, Pregnancy Induced")) OR TS=("Pregnancy-Induced Diabetes")) OR TS=("Gestational Diabetes")) OR TS=(Diabetes
Mellitus, Gestational)) OR TS=("Gestational Diabetes Mellitus")) OR TS=(GDM)

#3 ((((((((TS=("controlled trial")) OR TS=(randomized)) OR TS=(random )) OR TS=(randomly)) OR TS=(placebo)) OR TS=("clinical
trial")) OR TS=(Trial)) OR TS=("randomized clinical trial")) OR TS=(RCT)) OR TS=( trials )) OR TS=( trial)

A4 (((CCCcccceeeeeeccccceeeeeeccccce(rs=(malondialdehyde)) OR TS=(MDA)) OR TS=(glutathione)) OR TS=(GSH)) OR TS=(NO)) OR
TS=("nitric oxide")) OR TS=(TAC)) OR TS=("total antioxidant capacity")) OR TS=(hs-CRP)) OR TS=(hsCRP)) OR TS=("fasting blood
sugar")) OR TS=(FBS)) OR TS=(FBG)) OR TS=("Fasting plasma glucose")) OR TS=(FPG)) OR TS=("glycated hemoglobin")) OR



TS=(HbA1C)) OR TS=("Fasting insulin")) OR TS=("homeostasis model assessment of insulin resistance")) OR TS=("insulin resistance"))
OR TS=("glucose tolerance test")) OR TS=("Serum Sirtuin1")) OR TS=("quantitative insulin-sensitivity check index")) OR TS=(QUICKI))
OR TS=(Insulin-sensitivity)) OR TS=("low-density lipoprotein cholesterol")) OR TS=(LDL-C)) OR TS=("total cholesterol")) OR TS=(TC))
OR TS=("high-density lipoprotein cholesterol")) OR TS=(HDL-C)) OR TS=(triglyceride)) OR TS=(TG)) OR TS=("very low density
lipoprotein cholesterol")) OR TS=(VLDL-C)) OR TS=(insulin)) AND TS=(glucose)) OR TS=(BMI)) OR TS=("body mass")) OR
TS=("body weight")) OR TS=(OGTT)) OR TS=(1hBG)) OR TS=(2hBG)) OR TS=(HOMA-B)

#5 #1 AND #2 AND #3 AND #4

Additional works that were found during preparation of meta-analysis but were not part of initial or subsequent searches were included.
These works were discovered when attempting to locate full-text versions of other works or as references in other work.



Appendix 2. GRADE assessments

For both direct and indirect comparisons, the starting point for certainty in estimates was “high”. The certainty in indirect estimates was
inferred from the examination of the dominant lowest-order loop. We identified the dominant lowest order loop by per comparison
contribution matrix which could show the contribution percentage of each direct comparison to each indirect comparison. The certainty
rating chosen was the lowest of the direct estimates contributing to the indirect comparison. For example, consider a comparison of A vs. B
that is informed by A vs. C and B vs. C. If A vs. C was rated as high certainty and B vs. C as moderate certainty, the overall indirect certainty
rating was moderate (moderate from the B vs. C comparison).

Down rating the quality rating may be rated down by —1 (serious concern) or —2 (very serious concern) for the following reasons

*Risk of bias: All studies blinded participants. Did not downgrade this item.

+ Inconsistency/heterogeneity: In terms of heterogeneity, one level was downgraded when 50% < P> < 90%, and two levels were
downgraded when P > 90%.

* Indirectness: No significant indirectness was found.

* Imprecision: Among all outcomes, we rated down for imprecision among direct estimates if the credible interval passes through the invalid
line.

* Publication bias: The findings of trim and fill method indicated that all results were reliable despite publication bias, so we have not
downgraded the grade of evidence for publication bias.

GRADE certainty in estimates

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect;

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but
there is a possibility that it is substantially different;

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect;
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the
estimate of effect.

References

Puhan, M. A., Schtnemann, H. J., Murad, M. H., et al. (2014). A GRADE Working Group approach for rating the quality of treatment
effect estimates from network Meta-analysis. BMJ 349, g5630.



Figure.S1. Risk assessment of bias using the Cochrane risk of bias
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Figure.S2. Network plots for other outcome measures

The thickness of the lines represents the number of trials for a specific comparison, and the size of the nodes reflects the number of
pregnant women involving a particular intervention.
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QUICKI, quantitative insulin-sensitivity check index; HOMA-B, homeostasis model assessment of beta cell; HbAlc, glycated hemoglobin Alc. LABB,
Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei,
and Bifidobacterium bifidum; MP1, four probiotics; MP2, six or more probiotics.



Lipid metabolism
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HDLC, high-density lipoprotein cholesterol; TG, triglyceride; VLDLC, very low-density lipoprotein cholesterol; Total/HDLC, total cholesterol/high-density
lipoprotein cholesterol. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and Bifidobacterium; LLB, Lactobacillus
acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics.



Oxidative stress

GSH MDA

LABB

Lactobacilus Lactobacilus

uet \

Placebo Placebo

NO

WPt

GSH, glutathione; MDA, malondialdehyde; NO, nitric oxide. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and
Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics.
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Figure.S3. League tables of secondary outcomes
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in bold and underlined. NR represents this indicator was not reported in this method among the included studies.

QUICKI, quantitative insulin-sensitivity check index. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and

Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics; MP2, six or more probiotics.
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highlighted in bold and underline. NR represents this indicator was not reported in this method among the included studies.

HOMA-B, homeostasis model assessment of beta cell; HbA1C, glycated hemoglobin Alc. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB,

Lacticaseibacillus rhamnosus and Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics;
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HDLC and TG

Lactobacillus

34.44
(-12.43 to 84.23)
-3.14
(-17.9 to 7.38)
41.23
(24.27 to 57.81)
22.81
(6.36 to 36.3)
NR
0.77
(-7.6 to 5.05)

-1.39
(-10.36 to 6.75)

LABB

-37.79
(-87.63 to 9.65)
7.3
(-44.95 to 58.19)
-11.51
(-60.02 to 37.39)
NR
34
(-84.05 to 12.22)

-0.74
(-4.73 t0 2.91)
0.48
(-8.04 to 10.13)

LRB

44.27
(26.24 to 64.32)
26.39
(8.31 to 41.77)
NR
3.77
(-6.87 to 14.73)

HDLC(mg/dI)
0.85 1.88
(-2.33103.89)  (-1.37 t0 5.07)
2.27 3.23
(-6.05t0 11.61)  (-4.97 to 12.82)
1.64 2.62
(-251105.82)  (-1.49 to 6.96)

1.01
LLB (-2.66 to 4.68)
-18.43
(-39.1 to 1.36) MP1
NR NR
-40.62 -22.44
(-56.69 to -25.59) (-34.37 to -7.48)
TG(mgldI)

NR

NR

NR

NR

NR
MP2
NR

-0.35
(-2.32 to 1.54)
1.01
(-6.96 to 10.07)
0.41
(-2.74 to 3.84)
-1.15
(-3.77 to 1.32)
2.22
(-4.83 to 0.36)
NR

Placebo

League table: The values in the upper triangle correspond to the difference in mean (95% CI) in HDLC (mg/dl) between the row and columns. The values in

the lower triangle correspond to the difference in mean (95% CI) in TG (mg/dl) between the column and the row. Significant results are highlighted in bold and

underlined. NR represents this indicator was not reported in this method among the included studies.

HDLC, high-density lipoprotein cholesterol; TG, triglyceride. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and

Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics; MP2, six or more probiotics.
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League table: The values in the upper triangle correspond to the difference in mean (95% CI) in VLDLC (mg/dl) between the row and columns. The values in

the lower triangle correspond to the difference in mean (95% CIl) in Total/HDLC between the column and the row. Significant results are highlighted in bold

and underline. NR represents this indicator was not reported in this method among the included studies.

VLDLC, very low-density lipoprotein cholesterol; Total/HDLC, total cholesterol/high-density lipoprotein cholesterol. LABB, Lactobacillus acidophilus and

Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum;

MP1, four probiotics; MP2, six or more probiotics.
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GSH and MDA
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(-105.47 to 5.5)
-2.69
(-84.05 to 76.73)
NR

Placebo

League table: The values in the upper triangle correspond to the difference in mean (95% CI) in GSH (umol/L) between the row and columns. The values in

the lower triangle correspond to the difference in mean (95% CI) in MDA (umol/L) between the column and the row. Significant results are highlighted in bold

and underline. NR represents this indicator was not reported in this method among the included studies.

GSH, glutathione; MDA, malondialdehyde. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and Bifidobacterium; LLB,

Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics; MP2, six or more probiotics.

League table for NO has not been done, since there were few studies included.
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Figure.S4. League tables for comparisons of means of intervention

Food

-0.36
(-5.79 to 5.08)
-3.74
(-8.75to 1.27)

Food

-3.06
(-7.29to 1.18)
-4.88

(-8.91 to -0.86)

Food

-12.60
(-40.65 to 15.46)
-28.92
(-55.76 to -2.08)

HOMA-IR
0.59
(-0.25 to 1.43)
Fortified
substances
-3.38
(-5.47 to -1.30)
FBS(mg/dl)

QUICKI

-0.01
(-0.03 to 0.02)

Fortified
substances
-1.83
(-3.18 to -0.48)
Insulin(plU/mL)

HbA1c(pmol/L)
-0.19
(-0.60 t0 0.23)
Fortified
substances
-16.32
(-24.49 to -8.16)
HOMA-B

1.03

(0.22 to 1.84)
0.44

(0.21 to 0.68)

Placebo

-0.02
(-0.05 to 0.00)

=0.01
(-0.02 to -0.01)

Placebo

0.01
(-0.34 to 0.36)
0.19
(-0.02 to 0.41)

Placebo

Food

-13.71
(-30.39 to 2.96)
-14.17
(-30.53 to 2.19)

Food

1.76
(-4.10 to 7.62)
2.28
(-3.52 to 8.08)

Food

-0.74
(-8.37 to 6.89)
-7.50
(-14.85 to -0.15)

TC(maldI)
14.65

(-9.50 to 38.80)

Fortified
substances
-0.46
(-3.63 to 2.72)
LDLC(mg/dI)

TG(mg/dl)
21.20

(-17.71 to 60.12)

Fortified
substances
0.52
(-0.31 to 1.35)
HDLC(mg/dl)

Total/HDLC
0.10
(-0.25 to 0.46)
Fortified
substances
-6.76
(-8.83 to -4.69)
VLDLC(mg/dl)

17.83
(-5.37 to 41.03)
3.18
(-3.59 to 9.95)

Placebo

35.72
(-1.36 to 72.80)
14.51
(2.74 to 26.29)

Placebo

0.35

(0.09 to 0.60)
0.25

(-0.00 to 0.49)

Placebo

TAC(mmeol/L)
Food -15.19 -15.30
(-88.76 to 58.39) (-88.87 to 58.28)
0.95 Fortified =0.11
(-1.44 to 3.33) substances (-0.19 to -0.03)
-0.73 -1.68
(-3.01t0 1.56)  (-2.46 to -0.89) lacsbe
hs-CRP(pg/mL)
GSH(pmol/L)
-106.69
Food 153 136561'6020 g4y 181.82to-
(-153.85 10 20.64) 25.57)
-0.65 Fortified -40.09
(-1.50 to 0.20) substances (-66.05 to -14.12)
-1.12 -0.47
(19010 0.34)  (-0.81t0 -0.13) Placebo
MDA(pmol/L)

League tables: The values correspond to the difference in mean (95% CI) between the row and columns. Significant results are highlighted in bold and underline.
Food stands for supplements of probiotics in the form of food. Fortified substances mean that probiotics are supplemented by fortified substances.

FBS, fasting blood sugar; HOMA-IR, the homeostasis model assessment of insulin resistance; QUICKI, quantitative insulin-sensitivity check index; HOMA-B,
homeostasis model assessment of beta cell; HbAlc, glycated hemoglobin Alc; LDLC, low-density lipoprotein cholesterol; TC, total cholesterol; HDLC, high-
density lipoprotein cholesterol; TG, triglyceride; VLDLC, very low-density lipoprotein cholesterol; Total/HDLC, total cholesterol/high-density lipoprotein
cholesterol; TAC, total antioxidant capacity; hs-CRP, high-sensitivity C-reactive protein; GSH, glutathione; MDA, malondialdehyde.

League table for NO has not been done, since few studies were included.
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Figure.S5. Results of subgroup analysis

5.1 Study duration (<12w vs. >12w)

Figure.S5.1.1 Subgroup analysis of FBS on study duration

Treatment Control

Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
<12w
Asemi 2013 37 -21.30 255500 33 -16.30 224000 ———=—— 5.00 [-16.23; 623] 3.0%
Lindsay 2014 63 -162 74900 75 -126 83800 -+ 0.36 [-3.01; 229] 54.7%
Lindsay 2014 52 126 73000 58 -198 438600 - 072 [-165; 3.09] 686%
Taghizadeh 2014 26 -238 233000 26 -2.88 136700 —_— 050 [-9.91,1091] 35%
Lindsay 2015 48 -342 78500 52 -486 9.4900 1 144 [-196; 484] 332%
Dolatkhah 2015 29 1527 18300 27 -7.30 3.0400 - 7.97 [-9.30;-6.64] 2185%
Karamali 2016 30 -920 92000 30 1.10 122000 —=— -10.30 [15.77,-4.83] 12.8%
Shahnaz 2016 35 170 93000 35 1.40 11.4000 — 310 [-7.97; 1.77] 162%
Jafarnejad 2016 37 -230 41000 35 -480 356000 - 250 [ 072 428] 121.3%
Badehnoosh 2018 30 -530 67000 30 0.03 9.0000 = -5.33 [-9.34;-1.32] 23.8%
Nabhani 2018 45 130 118000 45 110 9.6000 — 240 [-6.84; 204] 19.4%
Ebrahimi 2019 42 -310 89800 42 120 128000 —a— -430 [-9.03; 0.43] 17.2%
Jmanawat 2019 28 068 58800 29 462 7.7800 —=— 394 [-751,-0.37] 30.1%
Babadi 2019 24 -3.00 10.2500 24 1.00 7.9500 —— -4.00 [-9.19; 1.19] 14.3%
Jamilian 2019 29 1010 65900 28 -110 7.1700 —— 9.00 [12.58;-5.42] 30.0%
Asgharian 2020 64 -070 73000 64 380 9.8000 —-— 450 [-7.49;-151] 42.9%
Amirani 2022 26 -450 58000 25 -1.20 4.3000 ——| -3.30 [-6.09;-0.51] 49.2%
Random effects model 645 658 - 3.38 [-5.62;-1.13] =
Heterogeneity: I° = 88%, T = 17.4749, p < 0.01
>12w
Jamilian 2016 30 -120 83000 30 -020 4.9000 -1.00 [-4.45; 245] 323%
Pellonper 2019 93 252 61300 90 -306 7.0300 054 [-137; 2.45] 104.9%
Hasain 2022 66 -360 123200 66 1153 236000 —— 1513 [2155,-871] 9.3%
Random effects model 189 186 e 4.41 [11.04; 2.22] =
Heterogeneity: /” = 90%, 1~ = 29.8639, p < 0.01
Heterogenety: 1 = 88%, 7° = 17.5185, p < 0.01

20 10 0 10 20

Figure.S5.1.2 Subgroup analysis of HOMA-IR on study duration
Treatment Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl  Weight
<12w
Asemi 2013 37 -0.20 1.8200 33 070 1.1500 — 0.90 [161,-0.19)  771.6%
Lindsay 2014 63 032 14200 75 -0.01 1.6900 -— 0.33 [0.19; 0.85] 1426.8%
Lindsay 2014 52 0.31 1.2000 58 -0.19 2.2600 T 050 [-0.17; 1.17] 863.9%
Taghizadeh 2014 26 -0.13 1.8600 26 1.13 22700 ———— -1.26 [-2.39;-0.13] 301.9%
Lindsay 2015 48 -0.30 12800 52 -0.42 2.1600 = 012 [057; 081] 807.4%
Dolatkhah 2015 29 -0.40 0.1300 27 0.01 0.1200 89598 4%
Karamali 2016 30 -0.40 0.9000 30 1.10 25000 —=——— 424.9%
Shahnaz 2016 35 -0.40 13000 35 1.10 27000 —=—— 389.8%
Jafarnejad 2016 37 -0.60 1.4000 35 0.50 1.2000 T 1062.5%
Nabhani 2018 45 -0.40 20700 45 0.01 16500 P 642.2%
Jmanawat 2019 28 02503700 29 0.89 0.4600 - 8206.2%
Babadi 2019 24 -0.40 0.5600 24 0.30 0.9500 = 1973.5%
Jamilian 2019 29 -0.60 1.7300 28 0.00 0.7200 = -0.60 [-1.28; 0.08] 821.6%
Amirani 2022 26 -0.40 0.5000 25 -0.10 0.3000 | -0.30 [-0.53;-0.07] 7566.9%
Random effects model 509 522 - -0.49 [-0.69; -0.29] =
Heterogenetty: I° = 70%, ©° = 0.0684, p < 0.01
>12w
Laitinen 2009 76 0.19 35700 81 0.85 1.0600 —— -0.66 [-1.50; 0.18] 550.8%
Jamilian 2016 30 -0.30 0.9000 30 0.30 1.1000 —— -0.60 [-1.11;-0.09] 1485.1%
Pellonper 2019 93 06507800 90 0.74 12600 0.09 [0.39; 0.21] 41353%
Random effects model 199 201 -0.36 [-0.76; 0.04] -
Heterogenety: I° = 47%, ©* = 0.059, p = 0.15
Heterogenetty: I° = 67%, ©° = 0.0604, p <0.01

& o o 4

Figure.S5.1.3 Subgroup analysis of LDLC on study duration
Treatment Control

Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
<12w
Asemi 2012 37 -35.20 55.9200 33 -11.20 38.4700 -24.00 [-46.29;-1.71] 0.8%
Lindsay 2014 63 306 167500 75 4.32 19.4600 -+ .26 [-7.30; 478] 10.5%
Lindsay 2014 52 360 144100 58 342 82900 -+ 018 [-428; 4.64] 19.3%
Taghizadeh 2014 26 -560 456000 26 -5.60 45.6000 0.00 [-24.79;2479] 0.6%
Lindsay 2015 48 144 182000 52 558 18.5600 —= 414 [-1135; 307] 7.4%
Karamali 2016 30 1020 244000 30 0.50 16.5000 [—a— 970 [-0.84,2024] 35%
Shahnaz 2016 35 360 261000 35 120 15.1000 —— 240 [-759,1239] 38%
Nabhani 2018 45 630 314800 45 6.90 32.4900 —— 060 [13.82,1262] 22%
Babadi 2019 24 -390 368700 24 3.10 335100 —_— 7.00 [26.93;12.93] 1.0%
Jamilian 2019 29 180 341500 28 150 351100 e 030 [17.69;18.29] 1.2%
Amirani 2022 26 -20.80 30.8000 25 -0.20 16.8000 —=— 2060 [-34.15;-7.05] 2.1%
Random effects model 415 431 - 210 [-6.37; 217] =
Heterogeneity: /> = 44%, t° = 19.0464, p = 0.06
>12w
Hoppu 2014 76 2036 161100 81 18.02 14.3200 = 234 [-244; 712] 16.8%
Jamilian 2016 30 -390 17.7000 30 0.30 32.9000 —-— 420 [1757; 9171 2.1%
Random effects model 106 11 -« 160 [-2.90; 6.10] Bt
Heterogeneity: I” = 0%, 1" =0,p =0.37
Heterogeneity: I = 40%, T° = 13.2533, p = 0.07

40 20 0 20 40
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Figure.S5.1.4 Subgroup analysis of TC on study duration

Treatment Control
Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
<12w
Asemi 2012 37 -5370 65.0200 33 -21.60 55.5400 -32.10 0.5%
Lindsay 2014 63 1.44 192800 75 3.06 19.8200 e il -1.62 9.0%
Lindsay 2014 52 234 135100 58 198 9.1900 - 0.36 20.1%
Taghizadeh 2014 26 -5.40 47.8000 26 -0.30 47.8000 N -5.10 0.6%
Lindsay 2015 48 486 187400 52 9.01 20.0000 —- -4.15 6.7%
Karamali 2016 30 9.60 27.8000 30 3.50 20.4000 - 6.10 [-6.24; 18.44] 25%
Shahnaz 2016 35 040 280000 35 520 18.7000 oo -480 [-15.95; 6.35] 3.1%
Nabhani 2018 45 12.89 38.1500 45 16.20 37.3300 —— -3.31 [-18.90; 12.28] 1.6%
Babadi 2019 24 -250 40.4400 24 4.00 41.6400 —= -6.50 [-29.72; 16.72] 0.7%
Jamilian 2019 29 050 369100 28 3.20 37.5100 e -2.70 [-22.03; 16.63] 1.0%
Amirani 2022 26 -24.20 29.2000 25 4.50 18.7000 — -28.70 [-42.11,-1529] 21%
Random effects model 415 431 - -5.02 [-10.30; 0.26] -
Heterogeneity: P= 56%, t2= 35.7372,p = 0.01
212w
Hoppu 2014 76 33.15 16.9700 81 20.01 15.6000 = 13.14 [ 8.03; 18.25] 14.7%
Jamilian 2016 30 -8.10 254000 30 7.60 43.4000 — B -15.70 [-33.69; 229] 12%
Random effects model 106 1 e EER——— 0.06 [-28.08; 28.20] -
Heterogeneity: I; = 89%, (i =370.3306, p < 0.01
Heterogeneity: I = 78%, T° = 81.8564, p < 0.01
-60 -40 -20 0 20 40 60
Figure.S5.1.5 Subgroup analysis of hs-CRP on study duration
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
<12w
Asemi 2011 37 -3.00 8.1300 33 196 9.4400 —=—— -4.96 ;-0.81] 223%
Taghizadeh 2014 26 -0.48 15816 26 -1.07 4.1481 —i— 0.59 230] 131.9%
Jafarnejad 2016 37 -0.80 1.0872 35 0.98 1.1212 = -1.77 .26] 1473.6%
Karamali 2018 30 -1.90 42000 30 1.10 3.5000 = -3.00 .04] 100.4%
Badehnoosh 2018 30 -2.20 27000 30 0.50 2.4000 — -2.70 [-3. 41] 229.9%
Hajifaraji 2018 29 -0.70 43800 27 0.83 4.3600 — -153 [-3.82; 0.76] 73.2%
Jamilian 2019 29 -1.00 1.6800 28 0.50 2.2000 -+ -1.50 .48] 370.1%
Nabhani 2022 45 -0.12 6.5800 45 0.73 3.9000 — -0.85 [-3. 1.38] 76.9%
Random effects model 263 254 - -1.71 [-2.44;-0.98] -
Heterogenety: 1* = 50%, ©° = 0.4673, p = 0.05
212w
Jamilian 2016 30 -1.00 26000 30 1.70 4.3000 —— -2.70 [-4.50;-0.90] 118.8%
Houttu 2020 94 -0.31 0.7950 92 -0.30 0.7720 -0.01 [-0.24; 0.22] 7574.7%
Hasain 2022 66 -1.25 29400 66 0.70 2.9200 E 3 -1.95 [-2.95;-0.95] 384.4%
Random effeczts model2 190 188 B o -1.41 [-3.16; 0.34] 2L
Heterogeneity: I” = 91%, T_ = 2.0585, p < 0.01
Heterogeneity: I = 88%, ©° = 1.5125, p < 0.01
5 0 5
Figure.S5.1.6 Subgroup analysis of TAC on study duration
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl  Weight
<12w
Asemi 2012 37 -29.00 1925000 33 -63.80 172.6000 —1— 3480 [-50.73;12033] 0.1%
Taghizadeh 2014 26 -8.30 3050000 26 31.90 218.8000 —_— -40.20 [-184.48; 104.08] 0.0%
Karamali 2018 30 7010 130.9000 30 -19.70 124.6000 — 89.80 [ 25.13;154.47] 0.1%
Badehnoosh 2018 30 6540 103.2000 30 -37.20 143.7000 — 102,60 [ 39.29;165.91] 0.1%
Hajifaraji 2018 29 015 02630 27 -0.01 0.3140 n 016 [ 0.01; 0.31] 16565.0%
Nabhani 2018 45 010 02000 45 001 02600 n 009 [-0.01; 0.19] 41821.6%
Babadi 2019 24 4770 932000 24 -4.00 121.3600 [ 5170 [-9.52;112.92] 0.1%
Jamilian 2019 29 16.00 2254600 28 -18.20 124.5700 —1— 3420 [-59.94;128.34] 0.0%
Random effects model 250 013 [ -0.23; 049] -
Heterogeneity: I = 68%, © = 0.0641, p < 0.01
>12w
Jamilian 2016 30 171.90 187.6000 30 -51.90 208.8000 —l— 223.80 [123.36;324.24] 0.0%
Random effects model 30 30 ~—=me—- 223.80 [ 123.36; 324.24] =
Heterogeneity: not applicable
[ S I T

Heterogeneity: I° = 81%, 7= 0.1401, p < 0.01

-300-200-100 0 100 200 300

Figure.S5.1.7 Subgroup analysis of Insulin on study duration

Treatment
Study Total Mean SD
<12w
Asemi 2013 37 120 7.3000
Lindsay 2014 63 178 5.6900
Lindsay 2014 52 179 5.1700
Taghizadeh 2014 26 -0.26 8.7200
Lindsay 2015 48 -0.84 5.8500
Karamali 2016 30 -0.80 3.1000
Shahnaz 2016 35 -1.50 5.9000
Jafarnejad 2016 37 -250 5.1000
Nabhani 2018 45 -0.10 9.2600
Babadi 2019 24 -150 2.3000
Jamilian 2019 29 -1.40 7.2100
Amirani 2022 26 -1.40 1.7000
Random effects model 452

Heterogenetty: I° = 76%, ©° = 4.1802, p < 0.01

212w
Laitinen 2009 76 1.28 11.9420
Jamilian 2016 30 -1.50 4.8000

93 550 6.3200
199
0 =0.49
3.2798, p < 0.01

Pellonper 2019
Random effects model
Heterogeneity: P= 0%, <
Heterogeneity: P= 71%, 2

Control

Total Mean SD Mean Difference

w g

5.00
0.21
-0.36
6.34
-1.03
450
4.80
3.60
0.90
0.90
-0.20
-0.20

6.3200
7.0400
8.9900
9.8300 ——
8.6500 =t
10.6000 —=—
115000 —=——
5.5000 T
7.3900
3.3150
2.7200
1.1000

bultl

421 48900
130 5.2000
6.40 10.9100

by

o

MD

380 [-6.99;-051]
157 [-0.55; 3.69]
215 [-0.56; 4.86]
-6.60 [-11.65;-1.55]
019 [-2569; 3.07]
5.30 [-9.25;-1.35]
-6.30 [-10.58;-2.02]
610 [-8.55;-3.65]
-1.00 [-4.46; 2.46]
240
-1.20
-1.20
242

{-4.01; 161]
[-1.98
[-3.54;-0.69]

-2.93
-2.80
-0.90
=247

[-5.82;-0.04]
[-5.33;-0.27]
[-3.49; 1.69]
[-3.71;-0.64]

95%-Cl Weight

37.7%
85.1%
52.4%
15.1%
46.5%
24.6%
21.0%
63.8%
32.1%

[-4.01;,-0.79] 147.4%

48.6%

.-0.42] 626.7%

46.0%
59.9%
57.1%
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Figure.S5.1.8 Subgroup analysis of QUICKI on study duration

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
<12w
Taghizadeh 2014 26 0.00 0.0300 26 -0.02 0.0400 —=— 0.02 [0.00;0.04] 1040000.0%
Dolatkhah 2015 29 0.01 0.0030 27 0.00 0.0020 ] 0.01 [0.00;0.01] 218105849.6%
Karamali 2016 30 0.01 0.0100 30 -0.01 0.0200 —=, 0.02 [0.01;0.03] 6000000.0%
Shahnaz 2016 35 0.01 0.0100 35 -0.01 0.0200 —— 0.02 [0.01;0.02] 7000000.0%
Nabhani 2018 45 0.00 0.0780 45 0.00 0.0350 " 0.00 [-0.02;0.02] 615679.3%
Babadi 2019 24 0.01 0.0095 24 0.00 0.0100 <= 0.01 [0.00;0.02] 12614980.3%
Jamilian 2019 29 0.01 0.0436 28 0.00 0.0095 o 0.01 [-0.01;0.03] 1454047.2%
Amirani 2022 26 0.01 00090 25 0.00 0.0060 - 0.01 [0.00;0.01] 21952043.2%
Random effects model 244 240 - 0.01 [0.01;0.01] -
Heterogeneity: I2=53%, 12 =<0.0001, p <0.01
212w
Laitinen 2009 76 -0.01 0.0269 81 -0.04 0.0272 —— 003 [002;0.04] 5360489.9%
Jamilian 2016 30 0.01 0.0500 30 -0.01 0.0200 —®—— 0.02 [0.00;0.04] 1034482.8%
Random effec}s modgl 106 11 ~=i== (.03 [0.02;0.04] =
Heterogeneity: I” =0%, 1" =0,p =0.35
Heterogenetty: I° = 82%, 7° < 0.0001, p < 0.01
-0.04 -0.02 0 0.02 0.04
Figure.S5.1.9 Subgroup analysis of HOMA-B on study duration
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
<12w
Taghizadeh 2014 26 530 49.3100 26 34.22 494300 ——&—— -28.92 [-55.76; 0.5%
Karamali 2016 30 1.10 9.8000 30 18.00 42.5000 —— -16.90 [-32.51 1.6%
Shahnaz 2016 35 -5.10 242000 35 18.90 45.6000 —l— -2400 [-41.10 1.3%
Random effects model 91 91 =g -21.50 [-32.0¢ -
Heterogenetty: /* = 0%, 7° = 0, p = 0.70
212w
Jamilian 2016 30 -7.20 231000 30 5.30 22.6000 — -1250 [-24.06; -0.94] 29%
Random effects model 30 30 =g -12.50 [-24.06; -0.94] -
Heterogeneity: not applicable
Heterogeneity: 12 =0%, :2 =0,p=058
-40 20 0 20 40
Figure.S5.1.10 Subgroup analysis of HbAlc on study duration
Treatment Control
Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
<12w
Jafarnejad 2016 37 -0.16 0.2000 35 0.08 0.2000 - i -0.24 [-0.33;-0.15] 44965.3%
Ebrahimi 2019 42 -0.02 0.0650 42 -0.01 0.1070 -0.01 [-0.04; 0.03] 267959.7%
Random effects model 79 77 e -0.12 [-0.35; 0.11] -
Heterogeneity: P= 95%, ‘= 0.0258, p < 0.01
212w
Laitinen 2009 76 0.18 0.2550 81 0.18 0.2520 - 0.00 [-0.08; 0.08] 60990.8%
Hasain 2022 66 -0.02 0.3530 66 0.36 0.7670 —— -0.38 [-0.58;-0.18] 9258.0%
Random eﬁeczts modelz 142 147 R —— -0.18 [-0.55; 0.19] -
Heterogeneity: I” = 91%, T_= 0.0660, p < 0.01
Heterogeneity: /" = 91%, tz =0.0164,p <0.01
04 02 0 02 04
Figure.S5.1.11 Subgroup analysis of HDLC on study duration
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
<12w
Asemi 2012 37 -9.80 14.1500 33 -8.40 21.2500 -1.40 [-9.96; 7.16] 1.1%
Lindsay 2014 63 -252 84700 75 -252 9.0100 0.00 [-2.92; 2.92] 9.8%
Lindsay 2014 52 -1.98 4.1400 58 -252 3.4200 0.54 [-0.89; 1.97] 41.1%
Taghizadeh 2014 26 0.30 17.5000 26 -5.10 10.7000 ——+— 540 [-2.48;1328] 14%
Lindsay 2015 48 -0.90 6.6700 52 -0.18 6.1300 —-— -0.72 [-3.24; 1.80] 13.3%
Karamali 2016 30 -0.30 7.2000 30 -2.30 7.6000 = 200 [-1.75; 5.75] 6.0%
Shahnaz 2016 35 -0.20 6.1000 35 -210 7.1000 I 1.90 [1.20; 5.00] 8.7%
Nabhani 2018 45 520 10.9000 45 1.30 11.3300 = 390 [-0.69; 8.49] 4.0%
Babadi 2019 24 190 10.4400 24 -250 5.8600 440 [-0.39; 9.19] 37%
Jamilian 2019 29 0.30 11.4900 28 -1.30 13.9100 . I — 1.60 [-5.04; 8.24] 1.9%
Amirani 2022 26 -0.10 7.1000 25 -0.40 3.5000 e T 0.30 [-2.75; 3.35] 9.0%
Fixed effect m?odel 4215 431 [ 0.84 [-0.07; 1.76] 100.0%
Heterogeneity: /" =0%, © =0, p = 0.60
212w
Hoppu 2014 76 072 6.4900 81 126 6.4500 - -0.54 [-2.56; 1.49] 83.3%
Jamilian 2016 30 -1.20 67000 30 -0.20 10.7000 — -1.00 [-6.52; 352] 16.7%
Fixed effect m20del 1206 11 - -0.62 [-2.46; 1.23] 100.0%
Heterogeneity: I~ = 0%, 1_=0,p = 0.86
Heterogeneity: I2 =0%, 1:2 =0,p=058
10 -5 0 5 10
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Figure.S5.1.12 Subgroup analysis of TG on study duration

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
<12w
Asemi 2012 37 -42.80 91.0000 33 -10.00 106.1500 —————— -32.80 [-79.40; 13.80] 0.2%
Lindsay 2014 63 378 111700 75 1.98 117100 ol 1.80 [-203; 5.63] 26.3%
Lindsay 2014 52 378 6.1300 58 252 93700 o 126 [-1.67; 4.19] 447%
Taghizadeh 2014 26 -150 707000 26 36.40 649000 ——— -37.90 [-7479; -1.01] 0.3%
Lindsay 2015 48 7.03 16.2100 52 775 14.3400 -+ -0.72
Karamali 2016 30 -1.60 59.4000 30 27.10 37.9000 = -28.70 .
Shahnaz 2016 35 -14.80 56.5000 35 30.40 37.8000 —*— -45.20 [-67.72;-22.68] 0.8%
Nabhani 2018 45 20.00 65.4600 45 2570 67.4000 T -5.70 [-33.15; 21.75] 0.5%
Babadi 2019 24 -2.80 481900 24 17.10 68.0400 T -19.90 [-53.26; 13.46] 0.3%
Jamilian 2019 29 -7.50 60.5000 28 1470 41.2300 e -22.20 [-49.00; 4.60] 0.5%
Amirani 2022 26 -16.60 44.4000 25 1490 26.4000 —— -31.50 [-51.46;-11.54] 1.0%
Random effects model 415 431 - -10.80 [-17.86; -3.73] £
Heterogeneity: I° = 76%, T = 59.7412, p < 0.01
212w
Hoppu 2014 76 2468 123400 81 20.90 129530 378 [-0.17; 7.74] 245%
Jamilian 2016 0 -14.70 46.5000 30 37.30 742000 —%—— -52.00 [-83.33;-20.67] 0.4%
Random etfeczns modelz 106 1 e ——— -21.85 [-76.34; 32.63] -
Heterogenetty: I” = 92%, T_ = 1425.9801, p < 0.01
Heterogeneity: I” = 78%, T = 54.6143, p < 0.01

-50 0 50
Figure.S5.1.13 Subgroup analysis of VLDLC on study duration

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
<12w
Taghizadeh 2014 26 -0.30 14.1000 26 7.20 12.9000 -7.50 [-14.85;-0.15] 7.1%
Karamali 2016 30 -0.30 11.9000 30 540 7.6000 | 15.0%
Shahnaz 2016 35 -3.00 11.3000 35 6.10 7.6000 —=— 18.9%
Babadi 2019 24 -060 9.6600 24 340 13.6100 — -4.00 [-10.68; 2.68] 8.6%
Jamilian 2019 29 -1.50 121000 28 3.00 8.2200 e -450 [-9.85; 0.85] 13.4%
Amirani 2022 26 -3.40 8.9000 25 3.00 5.3000 = -6.40 [-10.40;-2.40] 24.0%
Random effects model 170 168 - -6.42 [-8.53;-4.32] -
Heterogeneity: P= 0%, = 0,p =077
212w
Jamilian 2016 30 290 93000 30 7.40 14.8000 —— -10.30 [-16.55;-4.05] 9.8%
Random effects model 30 30 ——mm— -10.30 [-16.55; -4.05] -
Heterogeneity: not applicable
Heterogeneity: I2 =0%, ‘(Z= 0,p =070

151056 0 <5 #0 45
Figure.S5.1.14 Subgroup analysis of Total/ HDLC on study duration

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl  Weight
<12w
Asemi 2012 37 -0.30 0.6080 33 0.02 0.5740 —— -0.32 [-0.60;-0.04] 5006.2%
Taghizadeh 2014 26 -0.10 0.9000 26 0.40 14000 ——&—— -0.50 [-1.14; 0.14] 938.6%
Lindsay 2015 48 0.30 09870 52 0.34 1.0000 —N— -0.04 [-0.43; 0.35] 2530.0%
Babadi 2019 24 -020 09200 24 030 09200 —®&— -0.50 [-1.02; 0.02] 1417.8%
Jamilian 2019 29 -0.10 0.8500 28 0.10 1.2000 — T -0.20 [-0.74; 0.34] 1309.9%
Nabhani 2022 45 -0.28 1.7100 45 0.19 12200 —&—— -0.47 [-1.08; 0.14] 1019.8%
Random effects model 209 208 - -0.30 [-0.47;-0.12] -
Heterogeneity: P 0%, ?= 0,p =069
Heterogeneity: P= 0%, rz =0,p =069

-1 -05 0 05 1

Figure.S5.1.15 Subgroup analysis of GSH on study duration

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
<12w
Asemi 2012 37 67.90 152.0000 33 -1.90 204.2000 e 69.80 [-15.36;154.96] 0.1%
Taghizadeh 2014 26 19.70 3937000 26 -281.30 330.7000 —— 301.00 [103.37;498.63] 0.0%
Karamali 2018 30 2870 615000 30 -14.90 85.3000 i 4360 [597 8123 03%
Badehnoosh 2018 30 -460 67.0000 30 -39.70 130.6000 - 3510 [-17.42, 87.62] 0.1%
Babadi 2019 24 -17.70 116.4100 24 -16.60 97.2200 . ol -1.10 [-61.78; 59.58] 0.1%
Jamilian 2019 29 10.60 57.8700 28 -0.40 253.8700 b 11.00 [-85.36;107.36] 0.0%
Random effects model 176 171 [ 41.48 [ 2.92; 80.03] -
Heterogeneity: 1 = 46%, T° = 975.9748, p = 0.10
212w
Jamilian 2016 30 3430 71.6000 30 -36.90 108.3000 = 7120 [2474,11766] 02%
Random effects model 30 30 - 71.20 [24.74;117.66] -
Heterogeneity: not applicable
Heterogeneity: I° = 45%, 1° = 777.0832, p = 0.09

-400 -200 0 200 400
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Figure.S5.1.16 Subgroup analysis of MDA on study duration

Treatment
Study Total Mean SD Total
21
Jamilian 2016 30 -0.60 1.2000 30
Si 2019 113 -1.12 1.3000 113
Random effects model 143 143
Heterogenetty: I = 64%, t° = 0.1236, p = 0.09
<12w
Karamali 2018 30 -0.10 0.6000 30
Badehnoosh 2018 30 -0.10 0.8000 30
Hajifaraji 2018 29 -0.95 20500 27
Babadi 2019 24 -0.40 0.2000 24
Jamilian 2019 29 -0.10 0.5600 28
Nabhani 2022 45 0.07 0.7100 45
Random effects model 187 184

Heterogeneity: /2 = 79%, 1. = 0.1420, p < 0.01
Heterogeneity: /" = 83%, T = 0.1931, p < 0.01

Control

Mean  SD Mean Difference MD 95%-Cl  Weight
-0.10 1.3000 — -0.50 [-1.13; 0.13] 958.5%
0.00 1.4200 E 3 112 [-1.47;-0.77) 3048.8%
= -0.87 [-1.46;-0.27] &
0.30 0.7000 - -0.40 [-0.73;-0.07] 3529.4%
0.50 1.5000 —a— -0.60 [1.21; 0.01] 1038.1%
0.85 14600 —=—— 180 [2.73;-0.87] 446.7%
0.20 0.7500 -- -0.60 [-0.91;-0.29] 3983.4%
0.20 0.9500 —m -0.30 [-0.71; 0.11] 2323.1%
-0.01 0.4600 - 0.08 [0.17; 0.33] 6287.6%
- 0.47 [-0.83;-0.12] &

I T T 1

2> 2 ¢ o9 3

Figure.S5.1.17 Subgroup analysis of NO on study duration

Treatment Control

Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
<12w

Karamali 2018 30 0.20 3.0000 30 -0.80 3.8000 i 1.00 [-0.73;2.73] 128.0%
Badehnoosh 2018 30 -0.50 3.1000 30 -1.50 22.8000 T 1.00 [-7.23;9.23] 57%
Babadi 2019 24 120 43900 24 -060 3.1000 - 1.80 [-0.35;3.95] 83.1%
Jamilian 2019 29 070 50700 28 -0.20 3.9200 T 0.90 [-1.45;3.25] 69.7%
Random effects model 113 112 [l 1.21 [0.05;2.37] -
Heterogeneity: IZ = 0%, (2 =0,p=094

212w
Jamilian 2016 30 6.80 9.3000 30 6.80 9.3000 0.00 [-471;471] 17.3%
Random effects model 30 30 0.00 [4.71;4.71] -
Heterogeneity: not applicable

Heterogeneity: 2= 0%, ?= 0,p=0986

5 0 5
5.2 Study population (GDM vs. pregnant women)
Figure.S5.2.1 Subgroup analysis of FBS on the study population
Treatment Control

Study Total Mean SD Total Mean sD Mean Difference MD 95%-Cl Weight
GDM

Lindsay 2015 48 -342 78500 52 -4.86 9.4900 T 144 [-1.96; 4.84] 33.2%
Dolatkhah 2015 29 1527 1.8300 27 -7.30 3.0400 = -7.97 [-9.30;-6.64] 218.5%
Karamali 2016 30 -920 9.2000 30 1.10 12.2000 e -10.30 [-15.77;-4.83] 12.8%
Shahnaz 2016 35 -1.70 9.3000 35 1.40 11.4000 e -3.10 [-7.97; 1.77] 16.2%
Jamilian 2016 30 -1.20 83000 30 -0.20 4.9000 —a— -1.00 32.3%
Jafarnejad 2016 37 -230 41000 35 -4.80 3.6000 L 250 121.3%
Badehnoosh 2018 30 -530 67000 30 0.03 9.0000 —l= -5.33 23.8%
Nabhani 2018 45 -1.30 11.8000 45 1.10 9.6000 —— -2.40 19.4%
Ebrahimi 2019 42 -310 8.9800 42 1.20 12.8000 — -4.30 S 17.2%
Jmanawat 2019 28 068 58800 29 462 77800 ——| -394 [-7.51,-0.37] 30.1%
Babadi 2019 24 -3.00 10.2500 24 1.00 7.9500 —— -4.00 [-9.19; 1.19] 14.3%
Jamilian 2019 29 -10.10 6.5900 28 -1.10 7.1700 —— -9.00 [-12.58;-5.42] 30.0%
Amirani 2022 26 -450 58000 25 -1.20 4.3000 ] -3.30 [-6.0¢ q 49.2%
Hasain 2022 66 -3.60 12.3200 66 11.53 23.6000 —&— -15.13 [-21.5! § 9.3%
Random eﬁeczts model2 499 498 b 445 [-711;1.79] &
Heterogeneity: I” = 89%, " = 21.5048, p < 0.01

Pregnant women

Asemi 2013 37 -21.30 255500 33 -16.30 22.4000 — -5.00 [-16.23; 6.23] 3.0%
Lindsay 2014 63 -1.62 74900 75 -1.26 8.3800 .29] 54.7%
Lindsay 2014 52 -126 7.3900 58 -1.98 48600 .09] 68.6%
Taghizadeh 2014 26 -2.38 23.3900 26 -2.88 13.6700 1091 35%
Pellonper 2019 93 -252 6.1300 90 -3.06 7.0300 . 2.45] 104.9%
Asgharian 2020 64 -0.70 7.3000 64 3.80 9.8000 s 51] 42.9%
Random eﬂeczts model 335 346 -0.76 [-2.63; 1.12] -
Heterogeneity: I” = 48%, ©_=2.2898, p = 0.09

Heterogeneity: I° = 83%, T° = 17.5185, p < 0.01
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Figure.S5.2.2 Subgroup analysis of HOMA-IR on the study population

Treatment Control
Study Total Mean  SD Total Mean  SD Mean Difference MD 95%-Cl  Weight
GDM
Lindsay 2015 48 -0.30 1.2800 52 -0.42 2.1600 —— 0.12 [-0.57; 0.81] 807.4%
Dolatkhah 2015 29 -0.40 0.1300 27 0.01 0.1200 -] -0.41 [-0.48;-0.34] 89598.4%
Karamali 2016 30 -0.40 0.9000 30 1.10 25000 —=—— -1.50 [-2.4! 424.9%
Shahnaz 2016 35 -0.40 1.3000 35 1.10 2.7000 -1.50 [-2.4¢ 389.8%
Jafamejad 2016 37 -0.60 1.4000 35 0.50 1.2000 —a— -1.10 [1.7 1062.5%
Nabhani 2018 45 -0.40 2.0700 45 0.01 1.6500 e -0.41 11 642.2%
Jmanawat 2019 28 025 03700 29 0.89 0.4600 = -0.64 [-0.8 8206.2%
Babadi 2019 24 -0.40 0.5600 24 0.30 0.9500 ~— 0.70 [1.1 19735%
Jamilian 2019 29 -0.60 1.7300 28 0.00 0.7200 et -0.60 [-1.28; 0.08] 821.6%
Amirani 2022 26 -0.40 0.5000 25 -0.10 0.3000 k -0.30 [-0.53;-0.07) 7566.9%
Random effects model 331 330 - -0.56 [-0.75;-0.37] =
Heterogeneity: I2 =62%, 12 =0.0377,p < 0.01
Pregnant women
Laitinen 2009 76 0.19 35700 81 0.85 1.0600 —a— -0.66 [-1.50; 0.18] 550.8%
Asemi 2013 37 -0.20 18200 33 0.70 1.1500 —— -0.90 [-1.61;-0.19] 771.6%
Lindsay 2014 63 0.32 14200 75 -0.01 1.6900 i 0.33 [-0.19; 0.85] 1426.8%
Lindsay 2014 52 031 1.2000 58 -0.19 2.2600 - 050 [0.17; 1.17]  863.9%
Taghizadeh 2014 26 -0.13 1.8600 26 1.13 22700 ——&%—— 301.9%
Jamilian 2016 30 -0.30 0.9000 30 0.30 1.1000 —— 1485.1%
Pellonper 2019 93 0.65 0.7800 90 0.74 1.2600 -0.09 [-0.39; 0.21] 41353%
Random effects model 377 393 -0.29 [-0.70; 0.11] -
Heterogeneity: 1° = §9%, 7° = 0.1889, p < 0.01
Heterogenetty: I° = 67%, ©° = 0.0604, p < 0.01
2 -1 0 1 2
Figure.S5.2.3 Subgroup analysis of LDLC on the study population
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
GDM
Lindsay 2015 48 144 182000 52 558 185600 414 [1135, 3071 74%
Karamali 2016 30 10.20 244000 30 0.50 16.5000 970 [-0.84;20.24] 35%
Shahnaz 2016 35 360 261000 35 1.20 15.1000 240 [-7.59;1239] 3.8%
Nabhani 2018 45 6.30 314800 45 6.90 32.4900 —— -0.60 [-13.82;12.62] 22%
Babadi 2019 24 -390 36.8700 24 3.10 335100 — -7.00 [-26.93;12.93] 1.0%
Jamilian 2019 29 1.80 341500 28 1.50 35.1100 T 0.30 [-17.69;18.29] 1.2%
Amirani 2022 26 -20.80 30.8000 25 -0.20 16.8000 —@— 2060 [-34.15-7.05] 21%
Random effects model 237 239 - 221 [-9.06; 4.64] =
Heterogenetty: I = 55%, T° = 44.1821, p = 0.04
Prennant women
Asemi 2012 37 -35.20 559200 33 -11.20 38.4700 ——=—— 2400 [46.29;-1.71] 0.8%
Lindsay 2014 63 306 167500 75 432 19.4600 126 [-7.30; 478] 105%
Lindsay 2014 52 3.60 144100 58 342 8.2900 0.18 [-4.28; 4.64] 19.3%
Taghizadeh 2014 26 -5.60 456000 26 -5.60 45.6000 0.00 [-24.79;24.79] 0.6%
Hoppu 2014 76 20.36 16.1100 81 18.02 14.3200 234 [-244;712] 16.8%
Jamilian 2016 30 -390 17.7000 30 0.30 32.9000 —— -420 [1757; 917 2.1%
Random effects model 284 303 < 0.21 [-3.48; 3.06] =
Heterogeneity: I” = 16%, T_=2.6664, p = 0.31
Heterogenetty: I” = 40%, tz =13.2533,p = 0.07
40 20 0 20 40
Figure.S5.2.4 Subgroup analysis of TC on the study population
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
GDM
Lindsay 2015 48 486 187400 52 9.01 20.0000 415 [1174; 344] 67%
Karamali 2016 30 960 27.8000 30 3.50 20.4000 610 [-6.24; 18.44] 25%
Shahnaz 2016 35 040 280000 35 520 18.7000 -480 [1595, 6.35] 31%
Nabhani 2018 45 12.89 38.1500 45 16.20 37.3300 -3.31 [-18.90; 12.28] 1.6%
Babadi 2019 24 -250 40.4400 24 4.00 416400 —a— 6.50 [29.72; 16.72] 0.7%
Jamilian 2019 29 050 36.9100 28 3.20 37.5100 —a— 270 [-22.03; 16.63] 1.0%
Amirani 2022 26 -2420 292000 25 450 187000 —M— 2870 [42.11,-1529] 2.1%
Random effects model 237 239 < 6.22 [14.27; 1.83] =
Heterogenetty: I° = 61%, ©° = 66.4070, p = 0.02
Pregnant women
Asemi 2012 37 5370 65.0200 33 -21.60 55.5400 —#—— 3210 [-60.35; -3.85] 0.5%
Lindsay 2014 63 1.44 192800 75 3.06 19.8200 '= -1.62 [-8.16; 4.92] 9.0%
Lindsay 2014 52 234135100 58 198 9.1900 036 [-4.01; 473] 20.1%
Taghizadeh 2014 26 -5.40 47.8000 26 -0.30 47.8000 il -5.10 [-31.08; 20.88] 0.6%
Hoppu 2014 76 3315 169700 81 20.01 15.5000 - 1314 [8.03; 18.25] 147%
Jamilian 2016 30 -8.10 254000 30 7.60 43.4000 —— -1570 [-33.69; 2.29] 12%
Random effects model 284 303 - 1.80 [10.66; 7.07] £
Heterogenetty: I = 83%, r; =77.5998, p < 0.01

Heterogeneity: 12 =78%, T =81.8564, p < 0.01
-60 -40 20 0 20 40 B0
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Figure.S5.2.5 Subgroup analysis of hs-CRP on the study population

Treatment
Study Total Mean
Pregnant women
Asemi 2011 37 -3.00 8.1300
Taghizadeh 2014 26 -0.48 1.5816
Jamilian 2016 30 -1.00 2.6000
Houttu 2020 94 -0.31 0.7950
Random effects model 187

Heterogenetty: I° = 79%, T° = 2.1366, p < 0.01

GDM

Jafarnejad 2016 37 -0.80 1.0872
Karamali 2018 30 -1.90 4.2000
Badehnoosh 2018 30 -2.20 2.7000
Hajifaraji 2018 29 -0.70 4.3800
Jamilian 2019 29 -1.00 1.6800
Nabhani 2022 45 -0.12 6.5800
Hasain 2022 66 -1.25 2.9400
Random effects model 266

Heterogeneity: I2 =0%, [2 =0,p=062
Heterogeneity: I° = 88%, T = 1.5125, p < 0.01

SD Total Mean

33
26
30
92

Control

SD Mean Difference

1.96 9.4400 —&#—
-1.07 4.1481
1.70 4.3000 —_—
-0.30 0.7720
g
0.98 1.1212 =
1.10 3.5000 ——
0.50 2.4000 —
0.83 4.3600 —
0.50 2.2000 -
0.73 3.9000 s
0.70 2.9200 -
*
1
-5 0 5

MD 95%-Cl  Weight

-4.96

059
-2.70
-0.01
112

[9.11,-081] 223%
(112, 230] 131.9%
[-450;-0.90] 118.8%
[-0.24; 0.22] 7574.7%
[-2.84; 0.60]

-1.77
-3.00
-2.70
-153
-1.50

[-2.28; -1.26] 1473.6%
[-4.96;-1.04] 100.4%
[-3.99;-1.41] 229.9%
[-3.82; 0.76] 732%
[-2.52;-0.48] 370.1%
-0.85 [-3.08; 1.38] 76.9%
-1.95 [-2.95;-0.95] 384.4%
-1.85 [-2.23;-1.47]

Figure.S5.2.6 Subgroup analysis of TAC on the study population

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl  Weight
Pregnant women
Asemi 2012 37 -29.00 1925000 33 -63.80 172.6000 34.80 [-50.73;120.33] 0.1%
Taghizadeh 2014 26 -8.30 305.0000 26 31.90 218.8000 — -40.20 [-184.48; 104.08] 0.0%
Jamilian 2016 30 171.90 187.6000 30 -51.90 208.8000 —l— 223.80 [123.36; 324.24] 0.0%
Random effects model 93 e —— 77.76 [-71.34; 226.86] -
Heterogeneity: I° = 83%, ©° = 14169.3228, p < 0.01
GDM
Karamali 2018 30 70.10 130.9000 30 -19.70 124.6000 =5 89.80 [ 25.13;154.47] 0.1%
Badehnoosh 2018 30 65.40 103.2000 30 -37.20 143.7000 e 102,60 [ 39.29;165.91] 0.1%
Hajifaraji 2018 29 015 02630 27 -0.01 0.3140 = 0.16 [ 0.01; 0.31] 16565.0%
Nabhani 2018 45 010 02000 45 0.01 0.2600 0.09 [-0.01; 0.19] 41821.6%
Babadi 2019 24 4770 932000 24 -4.00 121.3600 o= 5170 [-9.52,112.92] 0.1%
Jamilian 2019 29 16.00 2254600 28 -18.20 124.5700 = 3420 [-59.94;128.34] 0.0%
Random effects model 187 013 [ -0.24; 0.51)] -
Heterogeneity: Ii =76%, 1:; =0.0686, p < 0.01
Heterogeneity: I° = 81%, T = 0.1401, p < 0.01

-300-200-100 0 100 200 300

Figure.S5.2.7 Subgroup analysis of Insulin on the study population

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference
GDM
Lindsay 2015 48 -0.84 58500 52 -1.03 8.6500
Karamali 2016 30 -0.80 3.1000 30 4.50 10.6000 —
Shahnaz 2016 35 -1.50 59000 35 4.80 11.5000 —@——
Jafarnejad 2016 37 -250 51000 35 3.60 5.5000 ——
Nabhani 2018 45 -0.10 9.2600 45 0.90 7.3900
Babadi 2019 24 150 23000 24 090 3.3150 -
Jamilian 2019 29 140 72100 28 -0.20 27200
Amirani 2022 26 -1.40 17000 25 -0.20 1.1000 =
Random effects model 274 274 =
Heterogeneity: I° = 71%, 1 = 2.8912, p < 0.01
Pregnant women
Laitinen 2009 76 1.28 119420 81 421 4.8900 ——
Asemi 2013 37 120 73000 33 500 6.3200 —i—
Lindsay 2014 63 178 5.6900 75 021 7.0400 il
Lindsay 2014 52 179 51700 58 -0.36 8.9900 i
Taghizadeh 2014 26 -0.26 87200 26 6.34 9.8300 —W——
Jamilian 2016 30 -1.50 48000 30 1.30 52000 —i—
Pellonper 2019 93 550 63200 90 6.40 10.9100
Random effects model 377 393
Heterogeneity: I = 73%, T- = 5.4793, p < 0.01
Heterogenetty: 1 = 71%, 7 = 3.2798, p < 0.01

10 5 0 5

MD 95%-Cl Weight

0.19
-5.30
-6.30
-6.10
-1.00
-2.40
-1.20
-1.20
-2.62

[-2.69; 3.07]
[-9.25;-1.35]
[-10.58; -2.02]
[-8.55,-3.65] 63.8%
[-4.46; 2.46] 32.1%
[-4.01;-0.79] 147.4%
[-4.01; 1.61] 486%
[-1.98;-0.42] 626.7%
[-4.14;-1.11]

46.5%
24.6%
21.0%

-2.93
-3.80

[-5.82;-0.04]
[-6.99;-0.61]
157 [-0.55; 3.69]
215 [-0.56; 4.86]
-6.60 [-11.65;-1.55]
280 [-5.33;-0.27]
-0.90 [-3.49; 1.69]
1.54 [-3.60; 0.53]

46.0%
37.7%
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15.1%
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Figure.S5.2.8 Subgroup analysis of QUICKI on the study population

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-CI Weight
Pregnant women
Laitinen 2009 76 -0.01 0.0269 81 -0.04 0.0272 —l— 003 [002,004] 5360489.9%
Taghizadeh 2014 26 0.00 0.0300 26 -0.02 0.0400 —&— 0.02 [0.00;0.04] 1040000.0%
Jamilian 2016 30 0.01 0.0500 30 -0.01 0.0200 —&—— 0.02 [0.00;0.04] 1034482.8%
Random effects model 132 137 === (.03 [0.02;0.03] -
Heterogeneity: (2 = 0%, tz =0,p=054
GDM
Dolatkhah 2015 29 0.01 0.0030 27 0.00 0.0020 0.01 [0.00; 0.01] 218105849.6%
Karamali 2016 30 0.010.0100 30 -0.01 0.0200 —— 0.02 [0.01;0.03] 6000000.0%
Shahnaz 2016 35 0.01 0.0100 35 -0.01 0.0200 —.— 0.02 [0.01;0.02] 7000000.0%
Nabhani 2018 45 0.00 0.0780 45 0.00 0.0350 — 0.00 [-0.02,0.02]  615679.3%
Babadi 2019 24 0.01 00095 24 0.00 0.0100 = 0.01 [0.00;0.02] 12614980.3%
Jamilian 2019 29 0.01 0.0436 28 0.00 0.0095 e e 0.01 [-0.01;0.03] 1454047.2%
Amirani 2022 26 0.01 0.0090 25 0.00 0.0060 - 0.01 [0.00;0.01] 21952043.2%
Random eﬂeczts model? 218 214 - 0.01 [0.01;0.01] =
Heterogeneity: I” = 64%, 1" = < 0.0001, p = 0.01 — T

Heterogenetty: 1 = 82%, T° < 0.0001, p < 0.01
004 -002 0 002 004

Figure.S5.2.9 Subgroup analysis of HOMA-B on the study population

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Pregnant women
Taghizadeh 2014 26 530 49.3100 26 34.22 49.4300 —=——| -28.92 [-55.76,-2.08] 0.5%
Jamilian 2016 30 -7.20 231000 30 5.30 22.6000 — -12.50 [-24.01 94] 29%
Random effects model 56 56 R —adl -16.06 [-29.32; -2.80] -
Heterogeneity: P=18% 1= 23.6559,p =0.27
GDM
Karamali 2016 30 1.10 9.8000 30 18.00 42.5000 —— -16.90 [-3251;-1.29] 1.6%
Shahnaz 2016 35 -5.10 24.2000 35 18.90 45.6000 i -24.00 [-41.10;-6.90] 1.3%
Random effeczts modtzel 65 65 =g -20.13 [-31.65; -8.60]
Heterogeneity: I” = 0%, ©_=0,p = 0.55 — T

Heterogeneity: !2= 0%, [2 =0,p =058
-40 20 0 20 40

Figure.S5.2.10 Subgroup analysis of HbAlc on the study population

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-CI Weight
GDM
Jafarnejad 2016 37 -0.16 0.2000 35 0.08 0.2000 —— -0.24 [-0.33;-0.15] 44965.3%
Ebrahimi 2019 42 -0.02 0.0650 42 -0.01 0.1070 -0.01 [-0.04; 0.03] 267959.7%
Hasain 2022 66 -0.02 0.3530 66 0.36 0.7670 —%—— -0.38 [-0.58;-0.18]  9258.0%
Random effects model 145 143 -0.19 [-0.41; 0.02] =
Heterogeneity: I° = 94%, ° = 0.0315, p < 0.01
Pregnant women
Laitinen 2009 76 0.18 0.2550 81 0.18 0.2520 0.00 [-0.08; 0.08] 60990.8%
Random effects model 76 81 0.00 [-0.08; 0.08] =

Heterogeneity: not applicable
Heterogeneity: l2 =91%, tz =0.0164, p < 0.01
-04 -02 0 02 04

Figure.S5.2.11 Subgroup analysis of HDLC on the study population

Treatment Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
GDM

Lindsay 2015 48 -090 6.6700 52 -0.18 6.1300 -0.72 [-3.24; 1.80] 285%
Karamali 2016 30 -0.30 7.2000 30 -230 7.6000 T 2.00 [-1.75; 575] 12.9%
Shahnaz 2016 35 -0.20 6.1000 35 -210 7.1000 T 1.90 [-1.20; 5.00] 18.8%
Nabhani 2018 45 520 10.9000 45 1.30 11.3300 o 3.90 [-0.69; 8.49] 8.6%
Babadi 2019 24 190 104400 24 -250 5.8600 e 440 [-0.39; 9.19] 7.9%
Jamilian 2019 29 0.30 11.4900 28 -1.30 13.9100 T 1.60 [-5.04; 8.24] 41%
Amirani 2022 26 -0.10 7.1000 25 -0.40 3.5000 —— 0.30 [-2.75; 3.35] 19.3%
Fixed effect model 237 239 e 1.21 [-0.13; 2.56] 100.0%

Heterogeneity: !2 =0%, IZ =0,p=042

Pregnant women

Asemi 2012 37 -9.80 141500 33 -8.40 21.2500 e -1.40 [-9.96; 7.16] 1.5%
Lindsay 2014 63 -252 84700 75 -252 9.0100 —— 0.00 [-2.92; 2.92] 12.6%
Lindsay 2014 52 -1.98 41400 58 -252 3.4200 0.54 [-0.89; 1.97) 52.7%
Taghizadeh 2014 26 030 17.5000 26 -5.10 10.7000 5.40 [-2.48;13.28] 1.7%
Hoppu 2014 76 072 64900 81 126 6.4500 -0.54 [-2.56; 1.49] 26.2%
Jamilian 2016 30 -1.20 6.7000 30 -0.20 10.7000 — -1.00 [-552;, 352] 5.3%
Fixed effect model 284 303 < 0.16 [-0.87; 1.20] 100.0%

Heterogeneity: l2 =0%, |:2 =0,p=073

Heterogeneity: I” = 0%, Iz =0,p =058
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Figure.S5.2.12 Subgroup analysis of TG on the study population

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
GDM ‘
Lindsay 2015 48 7.03 162100 52 775 14.3400 -0.72 [-6.74, 530] 10.6%
Karamali 2016 30 -1.60 59.4000 30 27.10 37.9000 o — -28.70 [-53.91; -3.49] 0.6%
Shahnaz 2016 35-14.80 56.5000 35 30.40 37.8000 —®— -4520 [-67.72;-22.68] 0.8%
Nabhani 2018 45 20.00 654600 45 2570 67.4000 O -5.70 [-33.15; 21.75] 0.5%
Babadi 2019 24 -2.80 481900 24 17.10 68.0400 — T -19.90 [-53.26; 13.46] 0.3%
Jamilian 2019 29 -7.50 60.5000 28 1470 41.2300 o -22.20 [-49.00; 4.60] 05%
Amirani 2022 26 -16.60 444000 25 1490 26.4000 —a— -31.50 [-51.46,-11.54] 1.0%
Random effects model 237 239 g -21.21 [-36.95; -5.47] =
Heterogenetty: I = 77%, T = 311.6220, p < 0.01
Pregnant women
Asemi 2012 37 -42.80 91.0000 33 -10.00 106.1500 —=——71— -32.80 [-79.40; 13.80] 02%
Lindsay 2014 63 378 111700 75 198 11.7100 1.80 [-2.03; 5.63] 26.3%
Lindsay 2014 52 378 61300 58 252 9.3700 126 [-1.67; 4.19] 447%
Taghizadeh 2014 26 -1.50 70.7000 26 36.40 64.9000 -37.90 [-74.79; -1.01] 03%
Hoppu 2014 76 2468 123400 81 20.90 12.9530 378 [-0.17, 7.74] 245%
Jamilian 2016 30 -14.70 46.5000 30 37.30 74.2000 —=—— -52.00 [-83.33;-20.67] 0.4%
Random effects model 284 303 -0.65 [-6.21; 4.91] -
Heterogeneity: Ii =T74%, t; =22.4509, p < 0.01
Heterogeneity: I = 78%, T = 54.6143, p < 0.01

-50 0 50

Figure.S5.2.13 Subgroup analysis of VLDLC on the study population

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Pregnant women
Taghizadeh 2014 26 -0.30 141000 26 7.20 129000 ——— X .85;-0. 71%
Karamali 2016 30 -0.30 11.9000 30 5.40 7.6000 —il— -5.70 [-10.75;-0.65] 15.0%
Jamilian 2016 30 -290 93000 30 7.40 148000 —— -10.30 [-16.55;-4.05] 9.8%
Random effects model 86 86 e onst -7.51 [-10.98; -4.05] -
Heterogeneity: I2 =0%, \ZZ =0,p =053
GDM
Shahnaz 2016 35 -3.00 113000 35 6.10 7.6000 —H— -9.10 [-13.61;-459] 18.9%
Babadi 2019 24 -0.60 9.6600 24 3.40 13.6100 — -4.00 [-10.68; 2.68] 8.6%
Jamilian 2019 29 -150 121000 28 3.00 8.2200 ——— -450 [-9.85; 0.85] 13.4%
Amirani 2022 26 -3.40 89000 25 3.00 53000 —l— -6.40 [-10.40;-2.40] 24.0%
Random effects model 114 112 R -6.47 [-8.91;-4.04] -
Heterogeneity: P= 0%, = 0,p =0.50

E & o I & @& A

Heterogeneity: IZ =0%, tz =0,p

Figure.S5.2.14 Subgroup analysis of Total/  HDLC on the study population

Treatment Control

Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
GDM

Lindsay 2015 48 0.30 09870 52 0.34 1.0000 -0.04 [-0.43; 0.35] 2530.0%
Babadi 2019 24 -0.20 09200 24 0.30 09200 —®&—— 0.50 [-1.02; 0.02] 1417.8%
Jamilian 2019 29 -0.10 0.8500 28 0.10 1.2000 — .34] 1309.9%
Nabhani 2022 45 -0.28 17100 45 0.19 12200 ———=—— .14] 1019.8%
Random effects model 146 149 =g .00] -

Heterogeneity: I2 =0%, tz =0,p=047

Pregnant women

Asemi 2012 37 -0.30 0.6080 33 0.02 0.5740 —— -0.32 [-0.60;-0.04] 5006.2%
Taghizadeh 2014 26 -0.10 0.9000 26 0.40 1.4000 ———®*—— -0.50 [-1.14; 0.14] 938.6%
Random effects model 63 59 e ol -0.35 [-0.60;-0.09] -

Heterogeneity: r= 0%, tz =0,p=0861
Heterogeneity: I2 =0%, t2 =0,p=069

Figure.S5.2.15 Subgroup analysis of GSH on the study population

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Pregnant women
Asemi 2012 37 67.90 152.0000 33 -1.90 204.2000 69.80 [-15.36;154.96] 0.1%
Taghizadeh 2014 26 19.70 393.7000 26 -281.30 330.7000 —=—— 301.00 [103.37;498.63] 0.0%
Jamilian 2016 30 3430 71.6000 30 -36.90 108.3000 = 71.20 [2474,117.66] 0.2%
Random eneczts modelZ 93 89 el 102.17 [18.66;185.67] =
Heterogeneity: I = 60%, 1" = 3083.5284, p = 0.08
GDM
Karamali 2018 30 2870 615000 30 -14.90 85.3000 4360 [597 8123 03%
Badehnoosh 2018 30 -460 67.0000 30 -39.70 130.6000 3510 [-17.42; 87.62] 0.1%
Babadi 2019 24 -17.70 116.4100 24 -16.60 97.2200 -1.10 [-6178; 59.58] 0.1%
Jamilian 2019 29 10.60 57.8700 28 -0.40 253.8700 11.00 [-85.36;107.36] 0.0%
Random effects model 113 112 30.66 [ 4.38; 56.94] -

Heterogeneity: P= 0%, 7= 0,p=064
Heterogeneity: I° = 45%, 1 = 777.0832, p = 0.09
-400 -200 0 200 400

23



Figure.S5.2.16 Subgroup analysis of MDA on the study population

Treatment Control
Study Total Mean  SD Total Mean  SD Mean Difference
GDM
Karamali 2018 30 -0.10 0.6000 30 0.30 0.7000 -
Badehnoosh 2018 30 -0.10 0.8000 30 0.50 1.5000 —%—]
Hajifaraji 2018 29 -0.95 20500 27 085 1.4600 —=—
Si 2019 113 -1.12 1.3000 113 0.00 1.4200 .=
Babadi 2019 24 -0.40 0.2000 24 0.20 0.7500 —.-—
Jamilian 2019 29 -0.10 0.5600 28 0.20 0.9500 T
Nabhani 2022 45 0.07 0.7100 45 -0.01 0.4600 -
Random effects model 300 297
Heterogeneity: I° = 85%, T° = 0.2116, p < 0.01
Pregnanlwomen
Jamilian 2016 30 -0.60 1.2000 30 -0.10 1.3000 —
Random effects model 30 30 <z
Heterogeneity: not applicable
Heterogenetty: I = 83%, 7 = 0.1931, p < 0.01 NEER

MD 95%-Cl  Weight

-0.40 [-0.73;-0.07] 3529.4%
-0.60 [-1.21; 0.01] 1038.1%
-1.80 [273,-0.87] 446.7%
112 [1.47,-0.77] 3048.8%
0,60 [-0.91;-0.29] 3983.4%
2030 [0.71; 0.11] 2323.1%
0.08 [-0.17; 0.33] 6287.6%
-0.60 [-0.98;-0.21]

050 [1.13; 0.13] 958.5%
0.50 [1.13; 0.13]

Figure.S5.2.17 Subgroup analysis of NO on the the study population

Treatment Control
Study Total Mean SD Total Mean SD
GDM
Karamali 2018 30 0.20 3.0000 30 -0.80 3.8000
Badehnoosh 2018 30 -0.50 3.1000 30 -1.50 22.8000
Babadi 2019 24 120 43900 24 -060 3.1000
Jamilian 2019 29 070 5.0700 28 -0.20 3.9200
Random effects model 113 112
Heterogeneity: Iz =0%, (2 =0,p=094
Pregnant women
Jamilian 2016 30 6.80 9.3000 30 6.80 9.3000
Random effects model 30 30

Heterogeneity: not applicable

Heterogeneity: P= 0%, “= 0,p=

0.98

Mean Difference

5.3 Treatment type (synbiotics vs. probiotics)
Figure.S5.3.1 Subgroup analysis of FBS on treatment type

Ha—
e
| o
le—
=

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference
Probiotics
Asemi 2013 37 -21.30 255500 33 -16.30 22.4000 s
Lindsay 2014 63 -162 74900 75 -1.26 8.3800 -
Lindsay 2014 52 -126 73900 58 -1.98 4.8600 -
Lindsay 2015 48 -342 78500 52 -486 9.4900 -
Dolatkhah 2015 29 -1527 1.8300 27 -7.30 3.0400 -
Karamali 2016 30 -920 92000 30 1.10 12.2000 -
Jamilian 2016 30 -1.20 83000 30 -0.20 4.9000 —
Jafarnejad 2016 37 -230 41000 35 -480 3.6000 e
Badehnoosh 2018 30 -530 67000 30 0.03 9.0000 =
Ebrahimi 2019 42 -310 89800 42 1.20 12.8000 —
Jmanawat 2019 28 068 58800 29 462 77800 S
Pellonper 2019 93 -252 61300 90 -3.06 7.0300 -
Babadi 2019 24 -300 102500 24 1.00 7.9500 T
Jamilian 2019 29 -10.10 65900 28 -1.10 7.1700 SR
Asgharian 2020 64 -070 7.3000 64 3.80 9.8000 e
Amirani 2022 26 -450 58000 25 -1.20 4.3000 —==
Hasain 2022 66 -3.60 123200 66 11.53 23.6000 —=—
Random effects model 728 738 -
Heterogeneity: I° = 90%, ©° = 18.8337, p < 0.01
Synbiotics
Taghizadeh 2014 26 -2.38 233900 26 -2.88 13.6700 s
Shahnaz 2016 35 -170 9.3000 35 1.40 11.4000 —-
Nabhani 2018 45 -1.30 11.8000 45 1.10 9.6000 —-
Random effects model 106 106 e
Heterogenetty: /° = 0%, T =0, p = 0.83
Heterogeneity: I° = 88%, T° = 17.5185, p < 0.01

20 -10 0 10 20

MD 95%-Cl Weight

1.00 [-0.73;2.73] 128.0%
100 [7.23;9.23] 57%
180 [-0.35,3.95] 83.1%
090 [-145;3.25] 69.7%
1.21 [0.05;2.37]

0.00 [-471;471] 17.3%
0.00 [-4.71;4.71]

MD 95%-Cl Weight

-5.00 [-16.23; 6.23] 3.0%
-0.36 [-3.01; 229] 54.7%
0.72 [-1.65; 3.09] 68.6%

144 [-196; 4.84] 332%
7.97 [-9.30;-6.64] 218.5%
1030 [-15.77;-4.83] 12.8%
100 [-4.45; 2.45] 323%
250 [0.72; 428] 121.3%
533 [-0.34,-1.32] 23.8%
-430 [-9.03; 0.43] 17.2%
-394 [-751,-037] 30.1%
054 [-1.37; 2.45] 104.9%
-400 [-919; 1.19] 14.3%
-9.00 [-1258; -5.42] 30.0%
450 [-7.49,-151) 42.9%
330 [-6.09;-051] 49.2%
-15.13 [-2155,-871]  9.3%
-3.68 [-5.96;-1.41] -
050 [-9.91,10.91] 35%
310 [-7.97; 1.77] 16.2%
240 [-6.84; 204] 19.4%

-2.43 [-5.56; 0.71]
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Figure.S5.3.2 Subgroup analysis of HOMA-IR on treatment type

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl  Weight
Probiotics
Laitinen 2009 76 0.19 35700 81 0.85 1.0600 e -0.66 550.8%
Asemi 2013 37 -0.20 1.8200 33 0.70 1.1500 T 771.6%
Lindsay 2014 63 0.32 1.4200 75 -0.01 1.6900 “ra— 1426.8%
Lindsay 2014 52 031 1.2000 58 -0.19 2.2600 S 863.9%
Lindsay 2015 48 -0.30 1.2800 52 -0.42 2.1600 — 807.4%
Dolatkhah 2015 29 -0.40 01300 27 0.01 0.1200 89598.4%
Karamali 2016 30 -0.40 0.9000 30 1.10 25000 —=—— 424 9%
Jamilian 2016 30 -0.30 0.9000 30 0.30 1.1000 - 1485.1%
Jafarnejad 2016 37 -0.60 1.4000 35 0.50 1.2000 ——— 1062.5%
Jmanawat 2019 28 0.25 03700 29 0.89 0.4600 - 8206.2%
Pellonper 2019 93 0.65 0.7800 90 0.74 1.2600 —a= -0.09 [-0.39; 0.21] 4135.3%
Babadi 2019 24 -0.40 0.5600 24 0.30 0.9500 il 0.26] 1973.5%
Jamilian 2019 29 -0.60 1.7300 28 0.00 0.7200 —_— 821.6%
Amirani 2022 26 -0.40 0.5000 25 -0.10 0.3000 i 7566.9%
Random effects model 602 617 L d -0.42 [-0.60; -0.24] -
Heterogenetty: I = 69%, 1° = 0.0556, p < 0.01
Synbiotics
Taghizadeh 2014 26 -0.13 1.8600 26 1.13 22700 —@—— -1.26 [-2.39;-0.13] 301.9%
Shahnaz 2016 35 -0.40 1.3000 35 1.10 2.7000 ——— -1.50 [-2.49;-051] 389.8%
Nabhani 2018 45 -0.40 20700 45 0.01 1.6500 —— -0.41 [-1.18; 0.36] 642.2%
Random effects model 106 106 e -0.98 [-1.69; -0.27] -
Heterogeneity: P= 40%, = 0.1579,p = 0.19
Heterogeneity: P= 67%, ?= 0.0604, p < 0.01
-2 -1 0 1
Figure.S5.3.3 Subgroup analysis of LDLC on treatment type
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Probiotics
Asemi 2012 37 -35.20 55.9200 33 -11.20 38.4700 -24.00 [-46.29;-171] 0.8%
Lindsay 2014 63 3.06 16.7500 75 4.32 19.4600 —— -1.26 [-7.30; 4.78] 10.5%
Lindsay 2014 52 3.60 144100 58 342 82900 - 018 [-4.28; 464] 19.3%
Hoppu 2014 76 2036 16.1100 81 18.02 14.3200 - 234 [-244;7.12] 16.8%
Lindsay 2015 48 144 182000 52 558 18.5600 — -4.14 [-1135; 3.07] 7.4%
Karamali 2016 30 10.20 244000 30 0.50 16.5000 - 9.70 [-0.84;20.24] 35%
Jamilian 2016 30 -390 17.7000 30 0.30 32.9000 — -420 [-17.57, 9.17] 2.1%
Babadi 2019 24 -390 36.8700 24 3.10 33.5100 e — -7.00 [-26.93;12.93] 1.0%
Jamilian 2019 29 1.80 341500 28 1.50 35.1100 — 0.30 [-17.69; 18.29] 1.2%
Amirani 2022 26 -20.80 30.8000 25 -0.20 16.8000 e ) -20.60 [-34.15;-7.05] 2.1%
Random effects model 415 436 - -210 [-6.33; 213] -
Heterogenetty: I° = 54%, T° = 20.3469, p = 0.02
Synbiotics
Taghizadeh 2014 26 -5.60 456000 26 -5.60 45.6000 e 0.00 [-24.79;24.79] 0.6%
Shahnaz 2016 35 360 26.1000 35 1.20 15.1000 240 [-7.59;12.39] 3.8%
Nabhani 2018 45 630 314800 45 6.90 32.4900 -0.60 [-13.82;1262] 2.2%
Random effects model 106 106 119 [-6.40; 8.77] -
Heterogeneity: IZ =0%, t22= 0,p=093
Heterogeneity: I” = 40%, T° = 13.2533, p = 0.07
-40 -20 0 20
Figure.S5.3.4 Subgroup analysis of TC on treatment type
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Probiotics
Asemi 2012 37 -53.70 65.0200 33 -21.60 55.5400 -32.10 [-60.35; -3.85] 0.5%
Lindsay 2014 63 144 192800 75 3.06 19.8200 - -1.62 [-8.16; 492] 9.0%
Lindsay 2014 52 234 135100 58 1.98 9.1900 L 3 036 [-4.01; 473] 20.1%
Hoppu 2014 76 33.15 16.9700 81 20.01 15.6000 - 1314 [ 8.03; 18.25] 147%
Lindsay 2015 48 486 187400 52 9.01 20.0000 —- -415 [-11.74; 344] 67%
Karamali 2016 30 9.60 27.8000 30 3.50 20.4000 T 6.10 [-6.24; 18.44] 25%
Jamilian 2016 30 -8.10 254000 30 7.60 43.4000 T -15.70 [-33.69; 229] 1.2%
Babadi 2019 24 -250 40.4400 24 4.00 41.6400 — -6.50 [-29.72; 16.72] 0.7%
Jamilian 2019 29 050 36.9100 28 3.20 37.5100 T -2.70 [-22.03; 16.63] 1.0%
Amirani 2022 26 -24.20 29.2000 25 4.50 18.7000 — -28.70 [-42.1 529] 21%
Random effects model 415 436 g 441 [111.79; 2.97] -
Heterogeneity: I = 83%, 1° = 96.0530, p < 0.01
Synbiotics
Taghizadeh 2014 26 -5.40 47.8000 26 -0.30 47.8000 -5.10 [-31.08; 20.88] 0.6%
Shahnaz 2016 35 040 280000 35 520 18.7000 -4.80 [-15.95; 6.35] 3.1%
Nabhani 2018 45 12.89 38.1500 45 16.20 37.3300 -3.31 [-18.90; 12.28] 1.6%
Random effects model 106 106 -4.38 [-12.95; 4.18] -
Heterogeneity: I; = 0%, t22= 0,p=099
Heterogeneity: I = 78%, T = 81.8564, p < 0.01
-60 -40 20 0 20 40 60
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Figure.S5.3.5 Subgroup analysis of hs-CRP on treatment type

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference
Synbiotics
Taghizadeh 2014 26 -0.48 15816 26 -1.07 4.1481
Karamali 2018 30 -1.90 42000 30 1.10 3.5000 ——
Nabhani 2022 45 -0.12 65800 45 0.73 3.9000
Random effects model 101 101 o
Heterogeneity: I° = 73%, ©° = 2.6613, p = 0.03
Probiotics
Asemi 2011 37 -3.00 81300 33 1.96 9.4400 —=—
Jamilian 2016 30 -1.00 26000 30 1.70 4.3000 ==
Jafarnejad 2016 37 -0.80 1.0872 35 0.98 1.1212 -
Badehnoosh 2018 30 -220 27000 30 0.50 2.4000 ——
Hajifaraji 2018 29 -0.70 43800 27 0.83 4.3600 —
Jamilian 2019 29 -1.00 1.6800 28 0.50 2.2000 -
Houttu 2020 94 -031 07950 92 -0.30 0.7720
Hasain 2022 66 -1.25 29400 66 0.70 2.9200 -
Random eﬁeczts modelZ 352 341 -
Heterogeneity: I” = 81%, ©_= 1.5650, p < 0.01
Heterogenetty: I = 8%, ©° = 1.5125, p < 0.01 : : 2

-3.00
-0.85

-4.96
-2.70

MD 95%-CI

059 [-1.12; 2.30]
[-4.96;-1.04]
[-3.08; 1.38]

.05 [-3.22; 1.11]

-1.77
-2.70 [
-1.53
-1.50 [-2.52;-0.48] 370.1%
-0.01 [-0.24; 0.22] 7574.7%
-1.95 [-2.95;-0.95] 384.4%
-1.81 [-2.82;-0.79]

Figure.S5.3.6 Subgroup analysis of TAC on treatment type

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl  Weight
Synbiotics
Taghizadeh 2014 26 -8.30 305.0000 26 31.90 218.8000 -40.20 [-184.48; 104.08] 0.0%
Karamali 2018 30 70.10 130.9000 30 -19.70 124.6000 —— 89.80 [ 25.13;154.47] 0.1%
Nabhani 2018 45 010 02000 45 0.01 0.2600 009 [-0.01; 0.19] 41821.6%
Random effects model 101 101 - 24.82 [-45.13; 94.76] -
Heterogeneity: 1 = 74%, 1° = 2580.0232, p = 0.02
Probiotics
Asemi 2012 37 -29.00 1925000 33 -63.80 172.6000 — 34.80 [-50.73;120.33] 0.1%
Jamilian 2016 30 171.90 187.6000 30 -51.90 208.8000 ———— 223.80 [123.36;324.24] 0.0%
Badehnoosh 2018 30 6540 1032000 30 -37.20 143.7000 — 10260 [ 39.29;165.91] 0.1%
Hajifaraji 2018 29 015 02630 27 -0.01 03140 n 0.16 [ 0.01; 0.31] 16565.0%
Babadi 2019 24 4770 932000 24 -4.00 121.3600 TR, 5170 [-9.52;112.92] 0.1%
Jamilian 2019 29 16.00 2254600 28 -18.20 124.5700 —_ 34.20 [-59.94;128.34] 0.0%
Ram!ome"ecztsmodel2 179 172 =g 67.54 [ 8.03;127.05] -
Heterogeneity: I° = 85%, T_ = 4206.7471, p < 0.01
Heterogeneity: 1° = 81%, T = 0.1401, p < 0.01
-300-200-100 0 100 200 300
Figure.S5.3.7 Subgroup analysis of Insulin on treatment type
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Probiotics
Laitinen 2009 76 1.28 11.9420 81 421 4.8900 —a -2.93 [-5.82;-0.04] 46.0%
Asemi 2013 37 120 7.3000 33 500 6.3200 — -3.80 5 37.7%
Lindsay 2014 63 178 56900 75 021 7.0400 2 157 [-0.55; 3.69] 85.1%
Lindsay 2014 52 179 51700 58 -0.36 8.9900 T 215 [-0.56; 4.86] 52.4%
Lindsay 2015 48 -0.84 58500 52 -1.03 8.6500 — 0.19 [-2.69; 3.07) 46.5%
Karamali 2016 30 -0.80 3.1000 30 450 10.6000 —=— -5.30 [-9.2 24.6%
Jamilian 2016 30 -1.50 4.8000 30 1.30 52000 ] -2.80 [-5.3: 59.9%
Jafarnejad 2016 37 -250 5.1000 35 3.60 55000 - -6.10 [-8.5! X 63.8%
Pellonper 2019 93 550 63200 90 6.40 10.9100 o1 1= -0.90 [-3.49; 169] 57.1%
Babadi 2019 24 150 23000 24 090 3.3150 . -2.40 [-4.01;-0.79] 147.4%
Jamilian 2019 29 -1.40 72100 28 -0.20 27200 — -1.20 [-4.01; 1.61] 48.6%
Amirani 2022 26 -1.40 17000 25 -0.20 1.1000 L J -1.20 [-1.98;-0.42] 626.7%
Random effects model 545 561 - -1.76 [-2.97;-0.54] -
Heterogenetty: I = 72%, 1 = 2.9732, p < 0.01
Synbiotics
Taghizadeh 2014 26 -0.26 87200 26 6.34 98300 —E— -6.60 [-11.65;-1.55] 15.1%
Shahnaz 2016 35 -1.50 59000 35 4.80 11.5000 —— -6.30 [-10.58;-2.02] 21.0%
Nabhani 2018 45 -0.10 9.2600 45 090 7.3900 -1.00 [-4.46; 2.46] 32.1%
Random effects model 106 106 - -4.35 [-8.20;-0.49] =
Heterogenetty: /° = 60%, 7_ = 6.9465, p = 0.08
Heterogenetty: 1 = 71%, 7° = 3.2798, p < 0.01
-0 -5 0 5 10

Figure.S5.3.8 Subgroup analysis of QUICKI on treatment type

Treatment
Study Total Mean
Synbiotics
Taghizadeh 2014
Shahnaz 2016

26 0.00 0.0300
35 0.01 0.0100
Nabhani 2018 45 0.00 0.0780
Random effects model 106

Heterogeneity: Iz =0%, rz =<0.0001,p =037

Probiotics

Laitinen 2009 76 -0.01 0.0269
Dolatkhah 2015 29 0.01 0.0030
Karamali 2016 30 0.01 0.0100
Jamilian 2016 30 0.01 0.0500
Babadi 2019 24 0.01 0.0095
Jamilian 2019 29 0.01 0.0436
Amirani 2022 26 0.01 0.0090
Random effects model 244

Heterogenetty: I = 85%, ©° = < 0.0001, p < 0.01
Heterogenety: /° = 82%, T° < 0.0001, p < 0.01

SD Total Mean

26
35
45
106

-0.02
-0.01
0.00

-0.04
0.00
-0.01
-0.01
0.00
0.00
0.00

Control
SD Mean Difference MD
0.0400 —8—002
0.0200 - .02
0.0350 — 0.00
- 0.02
0.0272 —=— 003
0.0020 0.01
0.0200 —a— 0.02
0.0200 ———— 0.02
0.0100 - 0.01
0.0095 —_ 0.01
0.0060 - 0.01
- 0.01

)
004 -002 0 002 004

95%-Cl Weight
[0.00;0.04] 1040000.0%
[0.01:0.02] 7000000.0%
[-0.02,0.02]  615679.3%
[0.01;0.02] i
[0.02;0.04] 5360489.9%
[0.00; 0.01] 218105849.6%
[0.01;0.03] 6000000.0%
[0.00;0.04] 1034482.8%
[0.00;0.02] 12614980.3%
[-0.01;0.03] 1454047.2%
[0.00;0.01] 21952043.2%
[0.01;0.02] <

26



Figure.S5.3.9 Subgroup analysis of HOMA-B on treatment type

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Synbiotics
Taghizadeh 2014 26 530 49.3100 26 34.22 49.4300 —@—| -28.92 [-55.76; -2.08] 0.5%
Shahnaz 2016 35 -5.10 24.2000 35 18.90 45.6000 —i— -24.00 [-41.10; -6.90] 1.3%
Random effects model 61 61 =g -25.42 [-39.84;-11.00] -
Heterogeneity: P= 0%, ?= 0,p=076
Probiotics
Karamali 2016 30 1.10 9.8000 30 18.00 42.5000 — i -16.90 [-32.51; -1.29] 1.6%
Jamilian 2016 30 -7.20 23.1000 30 5.30 22.6000 — -12.50 [-24.06; -0.94] 29%
Random eﬂeczls mod(;l 60 60 e -14.06 [-23.35; -4.77] -
Heterogeneity: I’ = 0%, T =0, p = 0.66
Heterogeneity: /" = 0%, T =0, p = 0.58
-40 20 0 20 40
Figure.S5.3.10 Subgroup analysis of HDLC on treatment type
Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Probiotics
Asemi 2012 37 -9.80 141500 33 -8.40 21.2500 -1.40 [-9.96; 7.16] 1.0%
Lindsay 2014 63 -252 84700 75 -252 9.0100 000 [-292; 292] 8.9%
Lindsay 2014 52 -1.98 41400 58 -252 3.4200 0.54 [-0.89; 1.97] 37.2%
Hoppu 2014 76 072 64900 81 126 6.4500 = -0.54 [-2.56; 1.49] 18.5%
Lindsay 2015 48 -090 66700 52 -0.18 6.1300 o -0.72 [-3.24; 1.80] 12.0%
Karamali 2016 30 -0.30 7.2000 30 -2.30 7.6000 o 200 [-1.75; 5.75] 5.4%
Jamilian 2016 30 -1.20 67000 30 -0.20 10.7000 — -1.00 [-6.52; 352] 3.7%
Babadi 2019 24 190 10.4400 24 -250 5.8600 = 440 [-0.39; 9.19] 3.3%
Jamilian 2019 29 0.30 11.4900 28 -1.30 13.9100 | 1.60 [-5.04; 8.24] 17%
Amirani 2022 26 -0.10 7.1000 25 -0.40 3.5000 —p— 030 [-2.75; 3.35] 8.1%
Fixed effect model 415 436 > 0.27 [-0.60; 1.14] 100.0%
Heterogeneity: I2 =0%, t2 =0,p=077
Synbiotics
Taghizadeh 2014 26 030 17.5000 26 -5.10 10.7000 — = 540 [-248,1328] 9.6%
Shahnaz 2016 35 -0.20 6.1000 35 -210 7.1000 i 1.90 [-1.20; 5.00] 62.1%
Nabhani 2018 45 520 10.9000 45 1.30 11.3300 T—— .90 [-0.69; 8.49] 28.3%
Fixed effect mzodel 1206 106 =g 2.80 [0.36; 5.25] 100.0%
Heterogeneity: I = 0%, 1_=0, p = 0.62
Heterogeneity: I = 0%, ‘= 0,p=059
10 5 D 5 10

Figure.S5.3.11 Subgroup analysis of TG on treatment type

Study

Probiotics

Asemi 2012

Lindsay 2014

Lindsay 2014

Hoppu 2014

Lindsay 2015
Karamali 2016
Jamilian 2016

Babadi 2019

Jamilian 2019
Amirani 2022
Random effects model
Heterogeneity: IZ: 75%, rz

Synbiotics

Taghizadeh 2014
Shahnaz 2016
Nabhani 2018
Random effects model
Heterogeneity: I2 =59%, tz

Heterogenety: I = 78%, T

Treatment
Total Mean SD

37 -42.80 91.0000
63 378 11.1700
52 378 6.1300
76 24.68 12.3400
48 7.03 16.2100
30 -1.60 59.4000
30 -14.70 46.5000
24 -2.80 48.1900
29 -7.50 60.5000
26 -16.60 44.4000
415

=33.7615,p < 0.01

26 -1.50 70.7000
35 -14.80 56.5000
45 20.00 65.4600
106
=304.5873, p = 0.09
=546143,p <0.01

Control
Total Mean SD Mean Difference
33-10.00 106.1500 —
75 198 11.7100 .
58 252 93700 -]
81 20.90 12.9530 -
52 775 14.3400 -
30 27.10 37.9000 —
30 37.30 74.2000 ———
24 17.10 68.0400 —_—
28 1470 41.2300 ——
25 14.90 26.4000 —
436 -
26 36.40 64.9000 ——@—]
35 3040 37.8000 —M—
45 2570

MD 95%-Cl Weight

-32.80 [-79.40; 13.80]
1.80 [-2.03; 5.63]
126 [-1.67, 4.19]
378 [-0.17; 7.74]
-0.72 [-6.74; 5.30]
-28.70 [-53.91; -3.49]
-52.00 [-83.33;-20.67]
-19.90 [-53.26; 13.46]
-22.20 [-49.00; 4.60]
-31.50 [-51.46;-11.54]
-4.68 [-10.13; 0.78]

0.2%
26.3%
44.7%
245%
10.6%

0.6%

0.4%

0.3%

0.5%

1.0%

-37.90 [-74.79; -1.01]
-45.20 [-67.72;-22.68]
-5.70 [-33.15; 21.75]
-29.70 [-55.43; -3.98]

0.3%
0.8%
0.5%

Figure.S5.3.12 Subgroup analysis of VLDLC on treatment type

Study

Synbiotics
Taghizadeh 2014
Shahnaz 2016
Random effects model

Treatment
Total Mean SD

26
35
61

-0.30 14.1000
-3.00 11.3000

Heterogeneity: P= 0%, ?= 0,p=072

Probiotics

Karamali 2016
Jamilian 2016

Babadi 2019

Jamilian 2019
Amirani 2022
Random effects model

30
30
24
29
26
139

-0.30 11.9000
-290 9.3000
-0.60 9.6600
-1.50 12.1000
-3.40 8.9000

Heterogeneity: P= 0%, ©=0, p =064
Heterogeneity: P= 0%, 7= 0,0 =070

Control
Total Mean SD Mean Difference
26 7.20 129000 ——@—
35 610 76000 —H—
61 g
30 540 7.6000 —
30 7.40 14.8000 —=—
24 3.40 13.6100 —
28 3.00 8.2200 i
25 3.00 5.3000 ——
137 e
G L a8 & I i
15-10 -5 0 5 10 15

MD 95%-Cl Weight

71%
18.9%

750 [-14.85;-0.15]
-9.10 [-13.61;-4.59]
-8.66 [-12.51; -4.82]

-5.70 [-10.75; -0.65]
-10.30 [-16.55; -4.05]
-4.00 [-10.68; 2.68]
-450 [-9.85; 0.85]
-6.40 [-10.40; -2.40]
614 [-8.47;-3.81]
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Figure.S5.3.13 Subgroup analysis of Total/ HDLC on treatment type

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference
Probiotics
Asemi 2012 37 -0.30 0.6080 33 0.02 0.5740 ——
Lindsay 2015 48 030 09870 52 0.34 1.0000
Babadi 2019 24 -0.20 0.9200 24 030 09200 —®%—
Jamilian 2019 29 -0.10 0.8500 28 0.10 1.2000 T
Random effects model 138 137 e
Heterogeneity: 12 =0%, TZ =0,p=052
Synbiotics
Taghizadeh 2014 26 -0.10 0.9000 26 0.40 1.4000 ———
Nabhani 2022 45 -0.28 1.7100 45 019 12200 ——1
Random effects model 71 7 i
Heterogeneity: /" = 0%, ©_ =0, p = 0.95
Heterogeneity: = 0%, = 0,p =089 . e 5 .

MD 95%-Cl  Weight

0.32 [-0.60;-0.04] 5006.2%
0.04 [-0.43; 0.35] 2530.0%
050 [1.02; 0.02] 1417.8%
020 [-0.74; 0.34] 1309.9%
-0.26 [0.45;-0.07] &

-0.50 [-1.14; 0.14] 938.6%
-0.47 [-1.08; 0.14] 1019.8%
-0.48 [-0.93;-0.04] =

Figure.S5.3.14 Subgroup analysis of GSH on treatment type

Study

Synbiotics

Treatment
Total Mean SD Total Mean SD

Control

Mean Difference

MD 95%-CI Weight

Taghizadeh 2014 26 19.70 393.7000 26 -281.30 330.7000 —=—— 301.00 [103.37;498.63] 0.0%
Karamali 2018 30 2870 61.5000 30 -14.90 85.3000 4360 [597; 8123] 03%
Random effects model 56 56 ——rmEmme——  153.27 [-96.21;402.74] -
Heterogeneity: I° = 84%, 1° = 27859.1863, p = 0.01
Probiotics
Asemi 2012 37 67.90 152.0000 33 -1.90 204.2000 [ 69.80 [-15.36;154.96] 0.1%
Jamilian 2016 30 3430 71.6000 30 -36.90 108.3000 - 7120 [24.74,117.66] 0.2%
Badehnoosh 2018 30 -460 67.0000 30 -39.70 130.6000 il 3510 [-17.42; 87.62] 0.1%
Babadi 2019 24 -17.70 116.4100 24 -16.60 97.2200 - -1.10 [-61.78; 59.58] 0.1%
Jamilian 2019 29 10.60 57.8700 28 -0.40 253.8700 —— 11.00 [-85.36;107.36] 0.0%
Random effects model 150 145 d 41.34 [12.:62; 70.07] -
Heterogeneity Ii = 8%, :‘; 849443 p =036
Heterogeneity: I = 45%, 1" = 777.0832, p = 0.09
-400 200 0 200 400

Figure.S5.3.15 Subgroup analysis of MDA on treatment type

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-CI Weight
Probiotics
Jamilian 2016 30 -0.60 1.2000 30 -0.10 1.3000 -0.50 [-1.13; 0.13] 958.5%
Badehnoosh 2018 30 -0.10 0.8000 30 0.50 1.5000 -0.60 [-1.21; 0.01] 1038.1%
Haijifaraji 2018 29 -0.95 20500 27 0.85 1.4600 —=— -1.80 [-2.73;-0.87] 446.7%
Si 2019 113 -1.12 1.3000 113 0.00 1.4200 —- -1.12 [-1.47;-0.77] 3048.8%
Babadi 2019 24 -0.40 0.2000 24 0.20 0.7500 - -0.60 [-0.91;-0.29] 3983.4%
Jamilian 2019 29 -0.10 0.5600 28 0.20 0.9500 -0.30 [-0.71; 0.11] 2323.1%
Random effects model 255 252 e -0.74 [-1.09; -0.40] =
Heterogeneity: I2 =67%, 12 =0.1149,p < 0.01
Synbiotics
Karamali 2018 30 -0.10 0.6000 30 0.30 0.7000 i -0.40 [-0.73;-0.07] 3529.4%
Nabhani 2022 45 0.07 0.7100 45 -0.01 0.4600 0.08 [-0.17; 0.33] 6287.6%
Random effects model 75 75 -0.15 [-0.62; 0.32]
Heterogenety: /> = 81%, 1- = 0.0931, p = 0.02
Heterogeneity: I” = 83%, T = 0.1931, p < 0.01 A i & 4

Figure.S5.3.16 Subgroup analysis of NO on treatment type

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Synbiotics
Karamali 2018 30 0.20 3.0000 30 -0.80 3.8000 L 1.00 [-0.73;2.73] 128.0%
Random effects model 30 30 - 1.00 [-0.73;2.73] -
Heterogeneity: not applicable
Probiotics
Jamilian 2016 30 6.80 9.3000 30 6.80 9.3000 e —— 0.00 [-4.71;4.71] 17.3%
Badehnoosh 2018 30 -0.50 3.1000 30 -1.50 22.8000 ——— 1.00 [-7.23;9.23] 57%
Babadi 2019 24 1.20 43900 24 -0.60 3.1000 — 1.80 [-0.35;3.95] 83.1%
Jamilian 2019 29 070 50700 28 -0.20 3.9200 il 0.90 [-1.45;3.25] 69.7%
Random eﬁex:?ts modgl 113 112 e 1.24 [-0.24,2.72] -
Heterogeneity: I = 0%, T =0, p = 0.89
Heterogeneity: P= 0%, “= 0,p=096

-5 0
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5.4 Degree of obesity (non-obese vs. overweight/obese)
Figure.S5.4.1 Subgroup analysis of FBS on degree of obesity

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Non-obese
Asemi 2013 37 -21.30 255500 33 -16.30 22.4000 — -5.00 [-16.23; 6.23] 3.0%
Lindsay 2014 63 -162 74900 75 -1.26 8.3800 e o -0.36 [-3.01; 2.29] 54.7%
Taghizadeh 2014 26 -2.38 233900 26 -2.88 13.6700 R 0.50 [-9.91;10.91] 3.5%
Lindsay 2015 48 -342 78500 52 -486 9.4900 1= 144 [-1.96; 484] 332%
Dolatkhah 2015 29 1527 1.8300 27 -7.30 3.0400 o -7.97 [-9.30;-6.64] 218.5%
Karamali 2016 30 -920 9.2000 30 1.10 12.2000 e -10.30 [-15.77;-4.83] 12.8%
Shahnaz 2016 35 -170 9.3000 35 1.40 11.4000 e -3.10 [-7.97; 1.77] 16.2%
Jamilian 2016 30 -120 83000 30 -0.20 4.9000 —o= -1.00 [-4.45; 2.45] 32.3%
Jafarnejad 2016 37 -230 41000 35 -480 3.6000 - 250 [072; 4.28] 121.3%
Badehnoosh 2018 30 -530 67000 30 0.03 9.0000 . -5.33 [-9.34,-1.32] 23.8%
Nabhani 2018 45 -1.30 11.8000 45 1.10 9.6000 —— -240 [-6.84; 2.04] 19.4%
Ebrahimi 2019 42 -310 89800 42 1.20 12.8000 —— -430 [-9.03; 0.43] 17.2%
Jmanawat 2019 28 068 58800 29 462 7.7800 o -3.94 [-7.51,-0.37] 30.1%
Babadi 2019 24 -3.00 102500 24 1.00 7.9500 — -4.00 [-9.19; 1.19] 14.3%
Jamilian 2019 29 -10.10 65900 28 -1.10 7.1700 - -9.00 [-12.58;-5.42] 30.0%
Amirani 2022 26 -450 58000 25 -120 4.3000 —=— -3.30 [-6.09,-0.51] 49.2%
Hasain 2022 66 -3.60 123200 66 11.53 23.6000 —*— -15.13 [-21.55;-8.71] 9.3%
Random effects model 625 632 < 4.02 [-6.42;-1.62] =
Heterogenetty: I = 88%, T = 19.8746, p < 0.01
Overweightiobese
Lindsay 2014 52 -126 7.3900 58 -1.98 4.8600 0.72 [-1.65; 3.09] 68.6%
Pellonper 2019 93 -252 6.1300 90 -3.06 7.0300 0.54 [-1.37; 2.45] 104.9%
Asgharian 2020 64 -070 7.3000 64 3.80 9.8000 - -450 [-7.49,-151] 429%
Random eﬂeczts model 209 212 -0.90 [-3.83; 2.03] -

78%, 12 = 5.1690, p = 0.01
83%, T = 17.5185, p < 0.01

Heterogeneity: /
Heterogeneity: /

Figure.S5.4.2 Subgroup analysis of HOMA-IR on degree of obesity

Treatment Control
Study Total Mean  SD Total Mean  SD Mean Difference MD 95%Cl  Weight
Non-obese
Laitinen 2009 76 019 35700 81 0.85 1.0600 g 0.66 [-150; 0.18] 550.8%
Asemi 2013 37 0.20 18200 33 0.70 1.1500 —_— 0.90 [1.61;-0.19]  771.6%
Lindsay 2014 63 0.32 14200 75 -0.01 1.6900 b o 0.33 [-0.19; 0.85] 1426.8%
Taghizadeh 2014 26 -0.13 18600 26 1.13 22700 ———— 4126 [239;-0.13]  301.9%
Lindsay 2015 48 0.30 12800 52 -0.42 21600 —f— 012 [057; 0.81] 807.4%
Dolatkhah 2015 29 -0.40 0.1300 27 0.01 0.1200 -0.41 [-0.48;-0.34] 89598.4%
Karamali 2016 30 -0.40 0.9000 30 1.10 25000 ——— -1.50 [-2.45;-0.55] 424.9%
Shahnaz 2016 35 -0.40 13000 35 1.10 27000 —=—— -150 [249;-051] 389.8%
Jamilian 2016 30 -0.30 0.9000 30 0.30 1.1000 = 0.60 [1.11;-0.09] 1485.1%
Jafarnejad 2016 37 0.60 14000 35 050 12000 —=— -1.10 [1.70;-0.50] 10625%
Nabhani 2018 45 040 20700 45 0.01 16500 —— 041 [-1.18; 0.36] 6422%
Jmanawat 2019 28 02503700 29 0.89 04600 - -0.64 [0.86;-0.42] 8206.2%
Babadi 2019 24 040 05600 24 0.30 0.9500 —— -0.70 [1.14;-0.26] 19735%
Jamilian 2019 29 0.60 1.7300 28 0.00 0.7200 —— 0.60 [-1.28; 0.08] 8216%
Amirani 2022 26 -0.40 0.5000 25 -0.10 0.3000 | -0.30 [-0.53;-0.07] 7566.9%
Random effects model 563 575 - -0.55 [0.72;-0.37] =
Heterogenetty: I = 61%, T = 0.0486, p <0.01
Overweightiobese
Lindsay 2014 52 03112000 58 -0.19 22600 4 050 [0.17; 1171 863.9%
Pellonper 2019 93 06507800 90 0.74 12600 0.09 [-039; 0.21] 41353%
Random effects model 145 148 0.13 [-0.43; 0.69] i

Heterogeneity: I~ = 60%, v.i =0.1041,p =0.11
Heterogeneity: I” = 67%, T = 0.0604, p < 0.01

Figure.S5.4.3 Subgroup analysis of insulin on degree of obesity

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Non-obese
Laitinen 2009 76 128 119420 81 4.21 4.8900 ——] -2.93 [-5.82;-0.04] 46.0%
Asemi 2013 37 120 7.3000 33 5.00 6.3200 — -3.80 [-6.99;-0.61] 37.7%
Lindsay 2014 63 178 56900 75 021 7.0400 e e 1.57 [-0.55; 3.69] 85.1%
Taghizadeh 2014 26 -026 87200 26 634 98300 ——— -6.60 [-11.65;-1.55] 15.1%
Lindsay 2015 48 -0.84 58500 52 -1.03 8.6500 o et 0.19 [-2.69; 3.07] 46.5%
Karamali 2016 30 -0.80 3.1000 30 450 106000 —=— 35] 246%
Shahnaz 2016 35 -150 5.9000 35 480 115000 ——— .02] 21.0%
Jamilian 2016 30 -1.50 4.8000 30 1.30 5.2000 —a— 27] 59.9%
Jafarnejad 2016 37 -250 51000 35 3.60 5.5000 = 65] 63.8%
Nabhani 2018 45 -0.10 92600 45 0.90 7.3900 s -1.00 [-4.46; 2.46] 32.1%
Babadi 2019 24 150 23000 24 090 3.3150 —— -2.40 [-4.01;-0.79] 147.4%
Jamilian 2019 29 -1.40 72100 28 -0.20 27200 S -1.20 [-4.01; 1.61] 48.6%
Amirani 2022 26 -1.40 17000 25 -0.20 1.1000 L -1.20 [-1.98;-0.42] 626.7%
Random effects model 506 519 <> -2.52 [-3.76;-1.28] -
Heterogeneity: Iz =70%, [2 =3.0857, p <0.01
Overweight/obese
Lindsay 2014 52 179 51700 58 -0.36 8.9900 il 215 [-0.56; 4.86] 52.4%
Pellonper 2019 93 550 6.3200 90 6.40 10.9100 -0.90 [-3.49; 1.69] 57.1%
Random effects model 145 148 0.60 [-2.39; 3.59] -
Heterogenety: I = 61%, ©° = 2.8215, p = 0.11

Heterogenetty: /° = 71%, T° = 3.2798, p < 0.01

29



Figure.S5.4.4 Subgroup analysis of LDLC on degree of obesity

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Non-obese
Asemi 2012 37 -35.20 55.9200 33 -11.20 384700 ———— -24.00 [-46.29;-1.71] 0.8%
Lindsay 2014 63 3.06 16.7500 75 4.32 19.4600 = -126 [-7.30; 478] 10.5%
Taghizadeh 2014 26 -5.60 45.6000 26 -5.60 45.6000 —_—t 0.00 [-24.79;2479] 0.6%
Hoppu 2014 76 20.36 16.1100 81 18.02 14.3200 ol 234 [-244;712] 16.8%
Lindsay 2015 48 144 182000 52 558 18.5600 —ur -414 [-11.35; 3.07] 7.4%
Karamali 2016 30 10.20 244000 30 0.50 16.5000 I 9.70 [-0.84;20.24] 35%
Shahnaz 2016 35 360 26.1000 35 1.20 15.1000 = 240 [-759;12.39] 3.8%
Jamilian 2016 30 -390 17.7000 30 0.30 32.9000 . -420 [-17.57; 9171 21%
Nabhani 2018 45 6.30 314800 45 6.90 32.4900 o -0.60 [-13.82;1262] 22%
Babadi 2019 24 -390 36.8700 24 3.10 33.5100 e -7.00 [-26.93;12.93] 1.0%
Jamilian 2019 29 1.80 341500 28 1.50 35.1100 S T— 0.30 [-17.69; 18.29] 1.2%
Amirani 2022 26 -20.80 30.8000 25 -0.20 16.8000 P -20.60 [-34.15;-7.05] 21%
Random effects model 469 484 < -1.91 [-6.12; 2.30] -
Heterogeneity: I° = 44%, t° = 20.4843, p = 0.05
Overweight/obese

Lindsay 2014 52 360 144100 58 342 82900 0.18 [-4.28; 464] 19.3%
Random effects model 52 58 0.18 [-4.28; 4.64] -
Heterogeneity: not applicable

Heterogeneity: I° = 40%, t° = 13.2533, p = 0.07

Figure.S5.4.5 Subgroup analysis of TC on degree of obesity

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Non-obese
Asemi 2012 37 -53.70 65.0200 33 -21.60 55.5400 -32.10 [-60.35; -3.85] 0.5%
Lindsay 2014 63 144 192800 75 3.06 19.8200 = -1.62 [-8.16; 492] 9.0%
Taghizadeh 2014 26 -5.40 47.8000 26 -0.30 47.8000 P -5.10 [-31.08; 20.88] 0.6%
Hoppu 2014 76 33.15 16.9700 81 20.01 15.6000 - 13.14 [ 8.03; 18.25] 14.7%
Lindsay 2015 48 486 18.7400 52 9.01 20.0000 a1 -415 [-11.74; 3.44] 67%
Karamali 2016 30 9.60 27.8000 30 3.50 20.4000 == 6.10 [-6.24; 18.44] 25%
Shahnaz 2016 35 0.40 28.0000 35 5.20 18.7000 = -480 [-15.95; 6.35] 3.1%
Jamilian 2016 30 -8.10 254000 30 7.60 43.4000 IR -1570 [-33.69; 229] 1.2%
Nabhani 2018 45 12.89 38.1500 45 16.20 37.3300 o -3.31 [-18.90; 12.28] 1.6%
Babadi 2019 24 -250 404400 24 4.00 416400 — -6.50 [-29.72; 16.72] 0.7%
Jamilian 2019 29 0.50 36.9100 28 3.20 37.5100 —t— -2.70 [-22.03; 16.63] 1.0%
Amirani 2022 26 -2420 292000 25 4.50 18.7000 SRS -28.70 [-42.11,-15.29] 21%
Random effects model 469 484 == -5.29 [12.92; 2.35] -
Heterogeneity: I° = 80%, 7° = 122.7635, p < 0.01
Overweightiobese

o

Lindsay 2014 52 234 135100 8 198 9.1900 036 [-4.01; 473] 20.1%
Random effects model 52 58 0.36 [-4.01; 4.73] -
Heterogeneity: not applicable

Heterogeneity: A= 78%, 12 =81.8564, p < 0.01
-60 40 20 0 20 40 60

Figure.S5.4.6 Subgroup analysis of HDLC on degree of obesity

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl Weight
Non-obese
Asemi 2012 37 -9.80 14.1500 33 -8.40 21.2500 —_— -1.40 [-9.96; 7.16] 1.4%
Lindsay 2014 63 -252 84700 75 -252 9.0100 —— 0.00 [-2.92; 292] 11.8%
Taghizadeh 2014 26 0.30 17.5000 26 -5.10 10.7000 ———— 540 [-248;13.28] 16%
Hoppu 2014 76 072 64900 81 126 6.4500 —a— -0.54 [-2.56; 1.49] 24.5%
Lindsay 2015 48 -0.90 66700 52 -0.18 6.1300 —-— -0.72 [-3.24; 1.80] 15.9%
Karamali 2016 30 -0.30 7.2000 30 -2.30 7.6000 e 200 [-1.75, 575] 7.2%
Shahnaz 2016 35 -020 6.1000 35 -2.10 7.1000 S 1.90 [-1.20; 5.00] 10.5%
Jamilian 2016 30 -1.20 6.7000 30 -0.20 10.7000 " -1.00 [552; 352] 4.9%
Nabhani 2018 45 520 10.9000 45 1.30 11.3300 J—= 390 [-0.69; 8.49] 4.8%
Babadi 2019 24 190 104400 24 -250 58600 —— 440 [-0.39; 9.19] 4.4%
Jamilian 2019 29 0.30 11.4900 28 -1.30 13.9100 e 1.60 [-5.04; 8.24] 23%
Amirani 2022 26 -0.10 7.1000 25 -0.40 3.5000 —p— 0.30 [-2.75; 3.35] 10.8%
Fixed effect model 469 484 o 0.56 [-0.44; 1.57] 100.0%
Heterogeneity: P= 0%, = 0,p=051
Overweight/obese
Lindsay 2014 52 -1.98 4.1400 58 -252 34200 0.54 [-0.89; 1.97] 100.0%
Fixed effect model 52 58 0.54 [-0.89; 1.97] 100.0%

Heterogeneity: not applicable
Heterogeneity: lz =0%, ’I:2= 0,p=059
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Figure.S5.4.7 Subgroup analysis of TG on degree of obesity

Treatment
Study Total Mean SD Total Mean
Non-obese
Asemi 2012 37 -42.80 91.0000 33 -10.00
Lindsay 2014 63 378 111700 75 198
Taghizadeh 2014 26 -1.50 70.7000 26 36.40
Hoppu 2014 76 2468 123400 81 20.90
Lindsay 2015 48 7.03 162100 52 7.75
Karamali 2016 30 -1.60 59.4000 30 27.10
Shahnaz 2016 35 -14.80 56.5000 35 30.40
Jamilian 2016 30 -14.70 46.5000 30 37.30
Nabhani 2018 45 20.00 65.4600 45 2570
Babadi 2019 24 -280 48.1900 24 17.10
Jamilian 2019 29 -7.50 60.5000 28 14.70
Amirani 2022 26 -16.60 44.4000 25 14.90
Random effects model 469 484
Heterogenetty: I° = 80%, 1 = 98.8597, p < 0.01
Overweight/obese
Lindsay 2014 52 378 6.1300 58 252
Random effects model 52 58

Heterogeneity: not applicable
Heterogeneity: P= 78%, = 54.6143,p <0.01

Control
SD Mean Difference

106.1500 —
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64.9000 ———
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41.2300 —_—
26.4000 —

<>
9.3700
-50 0 50

MD 95%-Cl

-32.80 [-79.40; 13.80]
180 [-2.03; 563]
-37.90 [-74.79; -1.01]
378 [-017; 7.74]
-0.72 [-6.74, 5.30]
-28.70 [-53.91; -3.4
-45.20 [-67.72;-22.68]
-52.00 [-83.33;-20.67]
-5.70 [-33.15; 21.75)
-19.90 [-53.26; 13.46]
-22.20 [-49.00; 4.60]
-31.50 [-51.46;-11.54]
-14.55 [-22.71; -6.39]

6 [-167; 4.19]
6 [-1.67; 4.19]

Figure.S5.4.8 Subgroup analysis of hs-CRP on degree of obesity

MD 95%-ClI

Weight

0.2%
26.3%
0.3%
245%
10.6%
0.6%
0.8%
0.4%
0.5%
0.3%
0.5%
1.0%

Weight

-4.96

0.59
-2.70
-1.77

[9.11,-081] 223%
[1.12; 230] 131.9%
[4.50;-0.90] 118.8%
[-2.28; -1.26] 1473.6%

Treatment Control
Study Total Mean SD Total Mean SD Mean Difference
Non-obese
Asemi 2011 37 -3.00 81300 33 196 9.4400 ——
Taghizadeh 2014 26 -0.48 15816 26 -1.07 4.1481 b
Jamilian 2016 30 -1.00 26000 30 1.70 4.3000 b=
Jafarnejad 2016 37 -0.80 1.0872 35 0.98 1.1212 .
Karamali 2018 30 -1.90 42000 30 1.10 3.5000 ——
Badehnoosh 2018 30 -2.20 27000 30 0.50 2.4000 o)
Hajifaraji 2018 29 -0.70 43800 27 0.83 4.3600 ——
Jamilian 2019 29 -1.00 1.6800 28 0.50 2.2000 S
Nabhani 2022 45 -0.12 6.5800 45 0.73 3.9000 ——
Hasain 2022 66 -1.25 29400 66 0.70 2.9200 -
Random effects model 359 350 hod
Heterogeneity: 1> = 41%, ©° = 0.2927, p = 0.09
Overweight/obese
Houttu 2020 94 -0.31 07950 92 -0.30 0.7720
Random effects model 94 92
Heterogeneity: not applicable
Heterogenetty: I° = 88%, T’ = 1.5125, p < 0.01 : X L

-3.00
-2.70

[4.96;-1.04]
[-3.99;-1.41]
153 [-3.82; 0.76]
150 [-2.52;-0.48]
-0.85 [3.08; 1.38]
-1.95 [-2.95;-0.95]
1.82 [-2.39;1.25]

-0.01

-0.01 [-0.24; 0.22]

100.4%
229.9%
73.2%

76.9%
384.4%

[-0.24; 0.22] 7574.7%
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Figure.S6. Results of sensitivity analysis

FBS

Lindsay (2015)
Lindsay (2014)
Lindsay (2014)
Taghizadeh (2014)
Ebrahimi (2019)
Asgharian (2020)
Jmanawat (2019)
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LDLC

Lindsay (2015)
Lindsay (2014)
Lindsay (2014)
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TAC

Taghizadeh (2014)
Karamali (2018)
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Jamilian (2016)
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Nabhani (2018)
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QUICKI
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HOMA-B

Meta—analysis estimates, given named study is omitted

Lower CI Limit O Estimate Upper CI Limit
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TG

Meta—analysis estimates, given named study is omitted
Lower CI Limit O Estimate Upper CI Limit
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Taghizadeh (2014)

Hoppu (2014) |reemsseeees

Karamali (2016)

Shahnaz (2016)

Jamilian (2016)

Nabhani (2018) &

Babadi (2019)

Amirani (2022)

Jamilian (2019)

—0.41 —0.31 —-0.18 —0.05 0.00

VLDLC

Meta—analysis estimates, given named study is omitted
Lower CI Limit O Estimate Upper CI Limit

Taghizadeh (2014) ® |

Karamali (2016) @

Shahnaz (2016)

Jamilian (2016)

Babadi (2019)

Amirani (2022) o

Jamilian (2019)

-0.92  -0.86 —0.66 -0.45 —0.38

Total/HDLC
Meta—analysis estimates, given named study is omitted
Lower CI Limit O Estimate Upper CI Limit
Lindsay (2015) e
Taghizadeh (2014)
Nabhani (2022) &
Babadi (2019)
Jamilian (2019)
—0.61 -0.47 —0.26 —-0.05  0.01

36



GSH
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Figure.S7. Publication bias: funnel plot

Outcome: FBS
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Qutcome: LDLC
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Outcome: hs-CRP
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Outcome: QUICKI
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Qutcome: TG
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Figure.S8. Certainty of evidence for direct and indirect estimates

FBS

Comparison Number of Risk of bias  Publication bias Indirectness Imprecision Inconsistency Confidence rating

Lactobacillus: Placebo 4 no no no serious no moderate

comt:;;eri(;tons LABB: Placebo 4 no no no serious no moderate

LRB: Placebo 1 no no no serious no moderate

LLB: Placebo 4 no no no no serious moderate

MP1: Placebo 5 no no no no serious moderate

MP2; Placebo 2 no no no serious very serious very low

LABB: Lactobacillus 0 moderate

LRB: Lactobacillus 0 moderate

Indirect LLB: Lactobacillus 0 moderate

comparisons MP1: Lactobacillus 0 moderate

MP2: Lactobagillus 0 very low

LRB: LABB 0 moderate

LLB: LABB 0 moderate

MP1: LABB 0 moderate

MP2: LABB 0 very low

LLB: LRB 0 moderate

MP1: LRB 0 moderate

MP2: LRB 0 very low

MP1: LLB 0 moderate

MP2: LLB 0 very low

MP1:MP2 0 very low

FBS, fasting blood sugar. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and Bifidobacterium; LLB, Lactobacillus
acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics; MP2, six or more probiotics

HOMA-IR
Comparison Number of Risk of bias  Publication bias Indirectness Imprecision Inconsistency Confidence rating
Lactobacillus: Placebo 4 no no no serious serious low
LABB: Placebo 2 no no no no no high
Direct LRB: Placebo 2 no no no serious no moderate
comparisons LLB: Placebo 3 no no no no serious moderate
MP1: Placebo 5 no no no no no high
MP2: Placebo 1 no no no no no high
LABB: Lactobacillus 0 low
LRB: Lactobacillus 0 low
Indirect LLB: Lactobacillus 0 low
comparisons MP1: Lactobacillus 0 low
MP2: Lactobacillus 0 low
LRB: LABB 0 moderate
LLB: LABB 0 moderate
MP1: LABB 0 high
MP2: LABB 0 high
LLB: LRB 0 moderate
MP1: LRB 0 moderate
MP2: LRB 0 moderate
MP1: LLB 0 moderate
MP2: LLB 0 moderate
MP1:MP2 0 high

HOMA-IR, the homeostasis model assessment of insulin resistance. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus
rhamnosus and Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics; MP2, six or more
probiotics.
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LDLC

Comparison Number of Risk of bias  Publication bias Indirectness Imprecision Inconsistency Confidence rating
Lactobacillus: Placebo 4 no no no serious no moderate
i LABB: Placebo 1 no no no no no high
com[i;;eri(;tons LRB: Placebo 1 no no no serious no moderate
LLB: Placebo 3 no no no serious no moderate
MP1: Placebo 4 no no no serious no moderate
LABB: Lactobacillus 0 moderate
LRB: Lactobacillus 0 moderate
Indirect LLB: Lactobacillus 0 moderate
comparisons MP1: Lactobacillus 0 moderate
LRB: LABB 0 moderate
LLB: LABB 0 moderate
MP1: LABB 0 moderate
LLB: LRB 0 moderate
MP1: LRB 0 moderate
MP1: LLB 0 moderate

LDLC, low-density lipoprotein cholesterol. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and Bifidobacterium;
LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics

TC
Comparison Number of Risk of bias  Publication bias Indirectness Imprecision Inconsistency Confidence rating
Lactobacillus: Placebo 4 no no no serious no moderate
| LABB: Placebo 1 no no no serious no moderate
com[i;:i(;tons LRB: Placebo 1 no no no serious n.o moderate
LLB: Placebo 3 no no no serious serious low
MP1: Placebo 4 no no no no serious moderate
LABB: Lactobacillus 0 moderate
LRB: Lactobacillus 0 moderate
Indirect LLB: Lactobacillus 0 low
comparisons MP1: Lactobacillus 0 moderate
LRB: LABB 0 moderate
LLB: LABB 0 low
MP1: LABB 0 moderate
LLB: LRB 0 low
MP1: LRB 0 moderate
MP1: LLB 0 low

TC, total cholesterol.LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and Bifidobacterium; LLB, Lactobacillus
acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics
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hs-CRP

Comparison Number of Risk of bias  Publication bias Indirectness Imprecision Inconsistency Confidence rating
Lactobacillus: Placebo 1 no no no serious no moderate
LABB: Placebo 1 no no no no no high
Direct LRB: Placebo 1 no no no serious no moderate
comparisons LLB: Placebo 3 no no no no no high
MP1: Placebo 3 no no no no no high
MP2: Placeho 2 no no no no no high
LABB: Lactobacillus 0 moderate
LRB: Lactobacillus 0 moderate
Indirect LLB: Lactobacillus 0 moderate
comparisons MP1: Lactobacillus 0 moderate
MP2: Lactobagillus 0 moderate
LRB: LABB 0 moderate
LLB: LABB 0 high
MP1: LABB 0 high
MP2: LABB 0 high
LLB: LRB 0 moderate
MP1: LRB 0 moderate
MP2: LRB 0 moderate
MP1: LLB 0 high
MP2: LLB 0 high
MP1:MP2 0 high

hs-CRP, high-sensitivity C-reactive protein. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and Bifidobacterium;
LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics; MP2, six or more probiotics

TAC
Comparison Number of Risk of bias  Publication bias Indirectness Imprecision Inconsistency Confidence rating
Lactobacillus: Placebo 1 no no no serious no moderate
Direct LABB: Placebo 1 no no no serious no moderate
comparisons LLB: Placebo 3 no no no no serious moderate
MP1: Placebo 4 no no no serious serious low
LABB: Lactobacillus 0 moderate
LLB: Lactobacillus 0 moderate
Indirect MP1: Lactobacillus 0 low
comparisons LLB: LABB 0 moderate
MP1: LABB 0 low
MP1: LLB 0 low

TAC, total antioxidant capacity. LABB, Lactobacillus acidophilus and Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and
Bifidobacterium bifidum; MP1, four probiotics
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Table S1. Description of outcomes

Outcomes

Description

Glycemic indices

Fasting blood sugar

The abbreviation was "FBS ".
The unit was standardized as "mg/dI".

The homeostasis model assessment of
insulin resistance

The abbreviation was "HOMA-IR ".

Insulin The unit was standardized as "ulU/mL".
Quantitative insulin-sensitivity check The abbreviation was "QUICKI ",
index
Homeostasis model assessment of The abbreviation was "HOMA-B ".
beta cell

Glycated hemoglobin Alc

The abbreviation was "HbAlc ".
The unit was standardized as "pmol/L".

Lipid parameters

Low-density lipoprotein cholesterol

The abbreviation was "LDLC ".
The unit was standardized as "mg/dI".

Total cholesterol

The abbreviation was "TC ".
The unit was standardized as "mg/dI".

High-density lipoprotein cholesterol

The abbreviation was "HDLC ".
The unit was standardized as "mg/dl".

Triglyceride

The abbreviation was "TG ".
The unit was standardized as "mg/dl".

Very low-density lipoprotein cholesterol

The abbreviation was "VLDLC ".
The unit was standardized as "mg/dl".

Total cholesterol/high-density
lipoprotein cholesterol

The abbreviation was "Total/HDLC".

Inflammation and oxidative stress
indices

Glutathione

The abbreviation was "GSH ".
The unit was standardized as "umol/L".

High-sensitivity C-reactive protein

The abbreviation was "hs-CRP "
The unit was standardized as "pug/mL".

Total antioxidant capacity

The abbreviation was "TAC ".
The unit was standardized as "mmol/L".

Malondialdehyde The abbreviation was "MDA ".
The unit was standardized as "umol/L".
Nitric oxide The abbreviation was "NO ".

The unit was standardized as "pymol/L".
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Table S2. Definition of treatments

Treatment Detailed definition Abbreviation Number
of studies
Lactobacillus A genus of Lactobacillus was used alone. Lactobacillus 6
Lactobacillus acidophilus Lactobacillus acidophilus and Bifidobacterium were used
- f LABB 7
and Bifidobacterium together.
Lacticaseibacillus Lacticaseibacillus rhamnosus and Bifidobacterium were
rhamnosus and LRB 4
o ; used together.
Bifidobacterium
Lactobacillus acidophilus,
Lacticaseibacillus casei, Lactobacillus acidophilus, Lacticaseibacillus casei, and LLB 5
and Bifidobacterium Bifidobacterium bifidum were used.
bifidum
Four probiotics Four kinds of probiotics were used. MP1 8
Six or more probiotics Six or more kinds of probiotics were used. MP2 2
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Table S3. The individual assessment of risk of bias

Blinding of
Allocation participants
concealment and
(selection personnel
bias) (performan
ce bias

Random
sequence

study generation
(selection
bias)

Blinding of Incomplete
outcome outcome
assessment data
(detection (attrition
bias) bias)

Selective

reporting  Other Over
(reporting bias all
bias)

Lindsay
et al 2015
Lindsay
et al 2014
Lindsay
etal 2014
Taghizadeh
etal 2014
Taghizadeh
etal 2014
Si et al.
2019
Ebrahimi
et al 2019
Asgharian
et al 2020
Asemi
etal 2012
Asemi
etal 2013
Asemi
etal 2011
Asemi

et al 2012
Jmanawat
et al 2019
Pellonper
etal 2019
Houttu

et al 2020
Laitinen
et al 2009
Hoppu
etal 2014
Karamali
et al 2018
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Table S3. The individual assessment of risk of bias (Continued)

Blinding of
Allocation participants
concealment and

Random
sequence
study generation

Blinding of Incomplete
outcome outcome
assessment data

Selective
reporting  Other Over

(selection E)s_election personnel (detection (attrition (r_eporting bias all
bias) ias) (perf_orman bias) bias) bias)
ce bias)

Karamali
et al 2016
Shahnaz
et al 2016
Badehnoosh
et al 2018
Jamilian
et al 2016
Hajifaraji
et al 2018
Dolatkhah
et al 2015
Hajifaraji
et al 2017
Nabhani
et al 2022
Nabhani
et al 2018
Babadi
et al 2019
Amirani
et al 2022
Jamilian
et al 2019
Hasain
et al 2022
Jafarnejad
et al 2016
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Table S4. The SUCRAs of secondary outcomes

Glycemic indices

Glycemic indices

Treatment
Insulin (%) QUICKI (%) HOMA-B (%) HbAlc (%)

Lactobacillus 8.2 69.4 85.1 NR
LABB 69.7 NR NR 38.3
LRB 45.7 93.3 NR 35.7
LLB 77.4 59.1 62.5 NR
MP1 41.7 27.6 NR NR
MP2 92.6 NR NR 93.2
Placebo 14.7 0.6 3.4 32.9

The strategies ranking first are marked in bold. NR represents this indicator was not reported in this method among the included studies.
SUCRA, surface under the cumulative ranking probabilities analysis. QUICKI, quantitative insulin-sensitivity check index; HOMA-B, homeostasis model
assessment of beta cell; HbAlc, glycated hemoglobin Alc. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and
Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four probiotics; MP2, six or more probiotics.

Lipid parameters

Lipid parameters

Treatment
HDLC (%) TG (%) VLDLC (%) Total/HDLC (%)

Lactobacillus 47.6 25.1 67.8 47.8
LABB 33.3 77.8 NR 65.0
LRB 29.4 8.5 NR NR
LLB 69.6 91.5 81.0 NR
MP1 83.9 66.4 48.9 76.6
MP2 NR NR NR NR
Placebo 36.2 30.7 2.3 10.6

The strategies ranking first are marked in bold. NR represents this indicator was not reported in this method among the included studies.

SUCRA, surface under the cumulative ranking probabilities analysis. HDLC, high-density lipoprotein cholesterol; TG, triglyceride; VLDLC, very low-
density lipoprotein cholesterol; Total/HDLC, total cholesterol/high-density lipoprotein cholesterol. LABB, Lactobacillus acidophilus and Bifidobacterium; LRB,
Lacticaseibacillus rhamnosus and Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus casei, and Bifidobacterium bifidum; MP1, four
probiotics; MP2, six or more probiotics.

Oxidative stress indices

Oxidative stress indices

Treatment
GSH (%) MDA (%) NO (%)

Lactobacillus 99.0 86.8 NR
LABB 60.7 NR NR
LRB NR NR NR
LLB 55.3 52.3 18.2
MP1 20.8 55.4 54.8
MP2 NR NR NR
Placebo 15.2 6.6 77.0

The strategies ranking first are marked in bold. NR represents this indicator was not reported in this method among the included studies.
SUCRA, the surface under the cumulative ranking probabilities analysis. GSH, glutathione; MDA, malondialdehyde; NO, nitric oxide. LABB,
Lactobacillus acidophilus and Bifidobacterium; LRB, Lacticaseibacillus rhamnosus and Bifidobacterium; LLB, Lactobacillus acidophilus, Lacticaseibacillus
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casei, and Bifidobacterium bifidum; MP1, four probiotics; MP2, six or more probiotics.
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Table.S5. The SUCRAs for comparison of means of intervention

Treatment
Indices
Food (%) Fortified substances (%) Placebo (%)

FBS 74.7 71.6 3.6
HOMA-IR 96.2 53.7 0.1
Insulin 95.9 53.5 0.6
QUICKI 86.2 62.3 1.5
HOMA-B 88.4 60.7 0.9
HbA1c 34.0 90.0 26.0
LDLC 95.4 33.0 21.6
TC 90.3 48.3 11.4
HDLC 74.0 59.5 16.5
TG 90.4 57.4 2.2
VLDLC 78.1 70.4 1.5
Total/HDLC 86.1 62.7 1.2
hs-CRP 45.6 90.2 15.2
TAC 65.5 67.6 17.9
GSH 96.5 53.2 0.2
MDA 95.7 53.9 0.4

The strategies ranking first are marked in bold. Food stands for supplements of probiotics in the form of food. Fortified substances mean that
probiotics are supplemented by fortified substances.

SUCRA, surface under the cumulative ranking probabilities analysis. FBS, fasting blood sugar; HOMA-IR, the homeostasis model assessment of
insulin resistance; QUICKI, quantitative insulin-sensitivity check index; HOMA-B, homeostasis model assessment of beta cell; HbAlc, glycated hemoglobin
Alc; LDLC, low-density lipoprotein cholesterol; TC, total cholesterol; HDLC, high-density lipoprotein cholesterol; TG, triglyceride; VLDLC, very low-density
lipoprotein cholesterol; Total/HDLC, total cholesterol/high-density lipoprotein cholesterol; TAC, total antioxidant capacity; hs-CRP, high-sensitivity C-reactive

protein; GSH, glutathione; MDA, malondialdehyde.
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