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Efficacy and safety of probiotics in the treatment of nonalcoholic fatty liver disease: a meta-analysis
LU Fenping'*, XING Guangyan'’,HU Shiping' (1. Shenzhen Hospital, Beijing University of Chinese Medicine,
Guangdong Shenzhen 518172, China;2. Beijing University of Chinese Medicine, Beijing 100029, China)

ABSTRACT OBJECTIVE To systematically evaluate the efficacy and safety of probiotics in the treatment of nonalcoholic fatty
liver disease (NAFLD). METHODS Retrieved from CNKI, Wanfang data, VIP, SinoMed, PubMed, Embase, Web of Science,
Cochrane library databases, the published randomized controlled trials (RCTs) about probiotics (treatment group) versus placebo or
healthy lifestyle(control group) in the treatment of NAFLD were collected from the inception to Oct. 10th, 2023. The quality of the
included literature was evaluated and rated by Cochrane system evaluator manual 5.1.0 and GRADE tools. Meta-analysis and
Egger’s test were carried out by using RevMan 5.4 and Stata 17.0 software. RESULTS Overall 24 RCTs were included in this
study, involving 1 391 patients with NAFLD. Meta-analysis showed that compared with control group, the levels of alanine
aminotransferase [MD=—6.29, 95%CI (—9.35, —3.22), P<<0.000 1], aspartate aminotransferase [MD=—4.89, 95%CI ( —7.55,
—2.23), P=0.000 3] and 7y -glutamyl transferase [MD=—4.87, 95%CI ( —6.54, —3.20), P<<0.000 01], the liver stiffness
measurement [MD=—0.36, 95%CI (—0.48, —0.24), P<<0.000 01], the levels of triglycerides [MD=—0.22, 95%CI (—0.27,
—0.16), P<<0.000 017, total cholesterol [MD=—0.34, 95%CI (—0.44, —0.25), P<<0.000 01] and insulin resistance assessed by
homeostasis model [MD=—0.38, 95%CI ( —0.63, —0.13), P=0.003] were all significantly decreased in the treatment group.

However, there was no statistically significant difference of

AESTE [HK MR 4 T 5 H (No.81973733) ; IR T probiotics therapy in the levels of tumor necrosis factor- a
T i DXRFEE QBT R B 4755 H (No.LGKCYLWS2022006) 5 I 7 e 14 [MD=—0.41, 95%CI (—1.29, 0.48), P=0.37], interleukin-
Eéé?%%%ﬂr&?i%%ﬁ’ﬁﬁxﬁﬁ(No.LGKCYLWSQOZlooomfi) 6 [MD=0.39, 95%CI ( —0.10, 0.88) , P=0.12], high-
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4 BIEIEE FATEEIN , H02 T S0, Wi WEST i v E 0.25) , P=0.28], high-density lipoprotein cholesterol [MD=
BRI . E-mail:213992030190@163.com 0.03, 95%CI ( —0.01, 0.06) , P=0.10] and low-density

sensitivity C-reactive protein [MD=—0.30, 95%CI ( —0.85,
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lipoprotein cholesterol [MD=—0.10, 95%CI ( —0.27, 0.07) , P=0.23] and body mass index [MD=0.07, 95%CI ( —0.26,

0.40), P=0.68]. Subgroup analysis based on different intervention measures showed that the levels of y-glutamyl transferase, liver

stiffness measurement, and homeostatic model assessment of insulin resistance in the synbiotic group were not significantly improved

compared to the control group, with consistent results for the remaining outcomes. Egger’s test results showed no publication bias.

CONCLUSIONS The probiotic therapy can regulate liver function indexes, liver stiffness measurement and insulin resistance levels

in patients with NAFLD well.

KEYWORDS probiotics; nonalcoholic fatty liver disease; safety; efficacy; meta-analysis
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Scorlett 2020 34 168 45 408 24 44 48%  -6.80(15.42,182 T
Subtotal (95% C1) 155 149 267%  -6.42[-10.19,-265] >
Heterogeneity: Tau"= 7.04; Chi*= 6.46, if= 4 (P = 0.17); F= 38%

Testfor overall effect Z= 334 (P = 0.0008)

Total (95% CI) 502 507 100.0%  -4.89[7.55,-2.23] <>

Heterogeneity. Tau?= 19.06; Chi*= 99.36, df= 17 (P < 0.00001); = 83%
Testfor overall effect Z= 3.60 (P = 0.0003)

ETE 10 2
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B. AST KT

Experimental Control Mean Difference ‘Mean Difference
Study or Subgroup _Mean D_Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
1.3 2N
Aller2011 107.7 608 14 836 653 14 0.1% 2410[-22.64,70.84] —
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Heterogeneity: Chi*= 5.94, df= 7 (P = 0.55), F= 0%
Test for overall effect Z= 5.61 (P < 0.00001)
132 H%5%
Abhari2020 2875 16.41 23 3473 1974 22 25% -5.98 [-16.61, 4.65) T
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Heterogeneity: Chi*= 0.1, df=1 (P = 0.74); = 0%
Testfor overall effect Z=1.07 (P = 0.29)
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Heterogeneity: Chi*= 6.06, df=9 (P = 0.73), F= 0% a0 35 30

Testfor overall effect Z=5.71 (P < 0.00001)
Testfor subaroun differences: Chi*= 0.00. df= 1 (P = 0.95). = 0%
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2 25
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Experimental Control i i
Study or Subgroup _Mean _ SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

141 @R

Ann2019 617 25 30 618 288 35 08% -0.01(132,1.30) e
Kobyliak 2018 676 022 28 7.4 026 30 927% -038[0.50,-0.26] |
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Heterogeneity: Chi*= 0.86, df=3 (P = 0.83), F= 0%

Test for overall effect Z=5.98 (P < 0.00001)

14.2 5256

Kobyliak 2018 68 075 26 694 18 24 21% -0.14[095067)
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9 WA 5 (f 5 834 559 44 ) iRi T HDL-C . LDL-C
O A & 10) DR O/ & - 5 g 11 Y- e e
S (P=0.69,1°=0) , >R HI 18 2 2500 5 8 54T Meta
IrbTe ZEFR BN, 55X AU H , JAYT 4L HDL-C /K F-J6
M % B 3% [MD=0.03, 95%CI( —0.01, 0.06) , P=0.10].
LDL-C 7K *F- 4% B 5% [A] #7 7€ 5 o2 1k (P<<0.000 01, [*=
79%) , K R MLV A AL ET T Meta 7347 o 455 R, 5
X BB 2 AH LY, VA 9T 40 LDL-C /K F 6 B & 2k 3% [MD =
—0.10,95%CI(—0.27,0.07) ,P=0.23],

i HE T P i A R 207 5040 20, 485 51 Sl , 5 0
WAL L, 254 R AL A A2 04l TG L TC /K -1 18 35
{i% ,{H HDL-C .LDL-C 7KFJC W i k3%

2.3.4 HOMA-IR /K-

L0 TAF 5T (AL 7% 3 370 44 ) iiH T 8% HOMA-IR
RO 0 A IS (B ARG 2R S (P=
0.003,7°=64%) , & FIBENLAA N BRI HEA T Meta 5387 . 45
RER, 5XF IR L, 7777 4 HOMA-IR /K- R AIK
[MD=—0.38,95%CI(—0.63, —0.13),P=0.003].

Fig HE T4 A R 2730 21 20 B, 45 SR o, S5 )
WA AR 1L , 2525 TR 2H HOMA-IR /K- 58 B A L (H A48
20 HOMA-IR 7KF-JC B (. 40385 .

2.3.5  SAEHFHEIR

6 W55 (4 7 f 34 259 4% ) iRl 1 /3 RAEN 1
TNF-q /KT 1050209 L B g AR ARG 24 S i (P=
0.02,1°=73%) , K FIBENLAUM ALY HE T Meta 5347 , 25 51
Eﬂ?,féﬁéﬂ*ﬂﬁﬁﬁéﬂ He%s, TNF-a /K F-22 7 LG 12
B Y [MD=—0.41,95%CI(—1.29,0.48),P=0.37].,

ATFIY (AL 75 FR S 166 24 )4l T /K RAEH 7 IL-
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I'=0) , 2K & E RO AL HEA T Meta 2307 25 R o,
Y7 RN B A AL TL-6 K - 22 R RS2 X
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T IR 5 (A F fR A 415 44 ) Hi3E T R H hs-CRP
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0.000 3,1°=74%) , & AP0 A HEAT Meta 737 o
SR IRTT ARG B2 L3, hs-CRP /K- 24 5 648
25 X [MD=—0.30,95%CI( —0.85,0.25) , P=0.28].
M T FHE AN [R1 A T 28, S5 2R s, S0 REZH AR
Lt , 25 AR A A A2 T4 AT hs-CRP /K22 53 0411
2 5 X [MD=-0.26, 95%CI ( —0.62, 0.09) , P=0.14;
MD=—0.30,95%CI(—0.85,0.25),P=0.28],,
2.3.6 BMI

14 WAk sE (L& BE 7284 )i T EH
BM! e i g pe ) S /N (P=0.06,
I'=41%) , F JI1E & BN A AT Meta 534 25 2R b
TN IRIT A S B AR L, J 3 BMIL 22 S o4t i 5
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TN R AT 2 0 A, 48 2R s, S RATAR L, 45 4
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ERTGFE L
2.3.7  JFRRMIARME
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2.3.8 etk
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Meta-analysis estimates, given named study is omitted
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Aller2011 | | o |
Asgharian2016 o |
Ayob2023 || o |
Behrouz2020 o I
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Chong 2021 | |
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o
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Scorletti 2020 | o |

#1882020 I o |
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1
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