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Meta-analysis of the therapeutic effect of probiotic supplements on improving abnormal behavior problems in patients
with autism Cheng Yichao, Liu Annan, Gong Chao . et al. Rehabilitation Medical College of Jiamusi Universi-
ty, Jiamusi 154003, China

[Abstract] Objective: To explore the therapeutic effect of probiotic supplements on improving abnormal behavior
problems in autistic patients by Meta-analysis. Methods: CNKI, Wanfang Medical Network, CBM, PubMed, Co-
chrane Library, Web of Science, Embase and other databases were searched by a computer. The publication time of
the retrieved literature was from the establishment of the database to April 15, 2023. The quality of the included lit-
erature was evaluated by the Cochrane risk bias assessment scale. The outcome indicators of the study included the
Autism Behavior Scale (ABC), the Autism Behavior Checklist-Taiwan version (ABC-T), the Social Response Scale
(SRS), the Autism Treatment Assessment Scale (ATEC) , and the Autism Diagnostic Observation Schedule Second
Edition (ADOS-2). RevMan 5. 4 software was used to analyze the included literature data. Results: A total of 11 ar-
ticles were included in the meta-analysis, including 1 Chinese article and 10 foreign articles. The sample size was 469
cases. The results of Meta-analysis showed that the abnormal behavior problem related assessment scale score in the
(SMD = —0.32, 95 %

CI—0.48——0.16, P<C0.0001 ), and the difference between the observation group and the control group was sta-

observation group was better than that in the control group after treatment

tistically significant. Conclusion: According to the results of meta-analysis, it can be seen that probiotics supple-
ments have a certain therapeutic effect in improving the abnormal behavior problems of autistic patients. It is feasible
to treat the abnormal behavior problems of autistic patients with probiotics supplements.
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2.3.1 #HAHANALA N ASD FH 474 A K EH
10 5 SCHk I8 T 5 ASD S5 % 17 o n) B0 AH OC 25 &) 48
PR EAF 43T o Kong 48R Lin %50 [ B

R 1 GIASTHRAY S AR

N o N AR KA (i) pUE=Sik Xof fR 4 hig B
N EF4 WFFEm HEIN: _————— ESE L
(%) W] XIE F iR it T ot i [O:D)
Schmitt LM16] 2023 % RCT ASD 20 7 8 FLERFT G 1 ABC
Santocchi EL1712020 BARH RCT ASD 4 32 31 FURRAT B + RUBL FF B 6 ADOS—2
Simmons S[187 2022 B NRCTORE) ASD FH 4 41 FLIRFF 18 + XU FF A E3ssil 3 ABC,ATEC
Li YQI1972021 th RCT ASD 4 21 20 BB FT B + ABA R+ ABA 3 ATEC
Wang Y[2012020 BRI RCT ASD 4 7 4 FLERFFE -+ BUS AT B+ FOS B3l 3 ATEC
Sanctuary MR[2112019 2E[H NRCTCWE) ASD 7 8 8 WU AT 1+ BCP )+ BCP 1 ABC,ATEC
Liu YWI2212019 [ 4 RCT ASD 10 36 35 FLERAT I B 1 ABC-T.SRS
Arnold LE2312018 Eq| NRCTGRUE) ASD 9 10 10 FLIHT T 4 XU AT 1 AL 2 ABC.SRS
Kong XJ[2412021 | RCT ASD 10 18 17 AL B ssil 4 ABC,SRS
Shaaban SY[2512018 2314 NRCTC ) ASD 7 30 N FLIAFT I + XU T N 3 ATEC
EH 2612021 v RCT ASD 3 50 50 FLBRAT B -+ AU FF 5 A 3 ATEC

W ABA R AT N4 8T, Applied Behavior Analysis; FOS K5 % . Fructooligosaccharides; BCP Jy 4= ¥ FL#¥5 , bovine colostrum powder,
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Kong XJ#2021 meEbLE R 3 & e # % A
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Simmons S1812022 2 2 2 2 2 2 2 0 2 2 2 2 14
Sanctuary MR2172019 2 2 2 2 2 2 2 0 2 2 2 2 22
Arnold LE™*12018 2 2 2 2 2 2 2 0 2 2 2 2 22
Shaaban SY2/2018 2 2 2 2 2 2 2 0 2 2 2 2 22
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B3 MALBRR et &4 A

Pk S Std. Mean Difference Std. Mean Difference

Study or Subgrouy Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Arnold LE 2018 -47 626 10 17 519 10  4.0% -0.50 [-1.39,0.39) _
Kong XJ 2021 1231 2221 18 2200 2371 17 71% -0.42[-1.08,0.25) ——

Liuyw 2019 1467 897 36 16.21 10.11 35 147% -0.16 [-0.63,0.31) N

Liva 2021 57 23 2 70 25 20 82% -0.53[-1.16,0.09] ==

Sanctuary MR 2019 -6.75 16.24 8 -215 1556 8  29% 0.88(-0.16,1.92) T
Santocchi E 2020 619 156 32 7 18 31 127% -0.48(-0.98,0.03) /]

Shaaban SY 2017 80.8 1054 30 934 128 30 108% -1.06 [-1.60,-0.52) =

Simmons 8§ 2022 -1212 2091 41 -11.43 2031 41 17.0% -0.03[-0.47,0.40) s

Wang Y 2020 59.33 17.25 7 60 522 4 21% -0.04[1.27,1.19) R E—
FH 2021 75.54 76 50 7826 6.77 50 204% -0.38(-0.77,0.02) ™

Total (95% Cl) 253 246 100.0% -0.35[-0.53,-0.17] *
Heterogeneity: Chi*=15.59, df= 9 (P = 0.08), F= 42% ii i

2 2
Test for overall effect: Z= 3.83 (P = 0.0001) Favours [ #:41] Favours [% 1]
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i ABC-T 45845, Schmitt"™ & # i
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X Meta 3 #r 55 Jou M 46 30 45 2R 187
& 5T 18] A7 78 v 45 S5 P (yf
15.59,P=0.08,1*=42%) . i Fj [
FE R AR Sy HT . AR AE 4 7 26
ARAAR TG &K ASD 7
HAT A ) AH DG 45 Ry 16 A 1Y 4543 B
SAL TR .2 HAE A B
Z5A 51t % B L (SMD=—0. 35,
95%CI—0.53~—0.17, P=0.0001),
UL 4,

2.3.2 #ARAAMNF ASD £ R
Rl & B fatrey i & oL 3 e SCk
i T WA A 5 X RA RIS
SRS 4317774, 3 G SCHRHiE T 0
M 5 X AWK YT e ABC 15
Gy N5 RS SCHRRIE T AR 4
5 X B4 G 97 J5 ATEC
GpHISTRe sl ] R SRR IR T AR
H5 X BABIT E ADOS-2 15
GRHT SR R 06 45 R W oR 4% B
FEIRAFAE 2 5 Bk (yf = 16. 38,
P=0.13,1"=33%) , 5% F [& & % i
BRI YEAT Meta 2087, SRS 414 #7
SR WoR L 2H N & B9 IA) G S B T
(y*=0.82,P=0.66,1"=0%)., MW
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SIS T X R4 . 2 2 SRS 1873 2 7 K4 it 2
SMD=—0. 26, 95% CI—0.61 ~ 0.09, P =
14 . ABC Al or i 45 R 8R4 A7 7E 45 7 5 1
v =3.81,P=0.15,1"=48%) , WLEL L 1543 s f)t T XF
W4, 2 2 ABC 1§ 4 2 &% L 4% it 2 & X
(SMD=—0.08,95% CI —0.44 ~0.28, P =0.66),
ATEC A M85 R om A NAETE R T i (y =

tm N O
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8.95.P=0.06,1"=55%) . W E 4 15 5 B & 4 F % B
4H.2 4 ATEC 1343 2 5 A geit 7 & L (SMD=—0. 41,
95%CI —0. 65~0. 18, P=0.66), ADOS-2 4 /4% 5 &
TR B AS A WA T X BB AL 2 24 ADOS-2 184 2 5
it 2 5 L (SMD= —0. 48,95% CI —0. 98 ~0.03, P=
0.06), LI 5,
2.3.3 #HAWANLA T ASD £ ATEC 53643 5 % 4
WOl 4G SCHERRGE T ATEC 43005645

Std. Mean Difference
IV, Fixed, 95% CI

IR S Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI
2.2.1SRS
Amold LE 2018 -47 626 10 1.7 519 10  33% -0.50-1.39,0.39)
Kong XJ 2021 1231 2221 18 2209 2371 17 58% -0.42[-1.09,0.25)
LiuYw 2019 13277 229 36 13579 2579 35 121% -0.12[-0.59,0.34)
Subtotal (95% CI) 64 62 21.2% -0.26 [-0.61, 0.09]
Heterogeneity: Chi*= 0.82, df= 2 (P = 0.66); F= 0%
Test for overall effect: Z=1.46 (P=0.14)
2.2.2 ABC
Kong XJ 2021 6.67 26 18 15 26.75 17 59% -0.31-0.98, 0.36)
LiuYW 2019 1467 897 36 1621 10.11 35 121% -0.16 [-0.63,0.31)
Sanctuary MR 2019 -6.75 16.24 8 -215 1556 8  24% 0.88[-0.16,1.92]
Subtotal (95% CI) 62 60 20.4% -0.08 [-0.44,0.28]
Heterogeneity: Chi*= 3.81, df=2 (P=0.15); F= 48%
Test for overall effect: Z= 0.43 (P = 0.66)
223 ATEC
LiYa 2021 57 23 2 70 25 20 6.7% -0.53[-1.16,0.09]
Shaaban SY 2017 80.8 1054 30 934 128 30 89% -1.06 [-1.60,-0.52)
Simmons § 2022 -1212 2091 41 -11.43 2031 41 14.0% -0.03[-0.47,0.40)
Wang Y 2020 59.33 17.25 7 60 522 4 1.7% -0.04[1.27,1.19)
FHF 2021 75.54 7.6 50 7826 6.77 50 16.7% -0.38-0.77,0.02)
Subtotal (95% CI) 149 145 48.1% -0.41[-0.65, -0.18]
Heterogeneity: Chi*= 8.95, df= 4 (P = 0.06); F= 55%
Testfor overall effect: Z= 3.46 (P = 0.0005)
2.2.4 ADOS-2
Santocchi E 2020 619 156 32 7018 31 104% -0.48(-0.98,0.03)
Subtotal (95% CI) 32 31 104% -0.48[-0.98, 0.03]
Heterogeneity: Not applicable
Test for overall effect: Z= 1.86 (P = 0.06)
Total (95% Cl) 307 298 100.0% -0.32[-0.48, -0.16]

Gyt Bl Meta 4y #1500 P K 56
T S5 0 7R A WF 5 18] 47 A6 B8R S+
. (y=33.21,P=0.004,1" =55%) , {if

FHBE B R0 A% Y R 47 7 A, 25 R B
C /e ATEC B9 4 A>3 5 b L L %€

* AT A T AL A5 4, Bk 2
s HA g1 B L (SMD=—0. 39,

= 95% CI—0. 61~ —0.18, P=10.0004),
T:'— TERIK /1 5 6 30 5 16 W %58 4 438 1

g BB R R AL, AR o 1 2= R
HA % it 2% & X (SMD=—0. 34,
95%CI—0.62~—0.06, P = 0,02);
TEFESERE /7 (—0. 24,95 %CI—0. 52~
¢ . 0.33,P =0.08), J&H/I\ I fiE 1

-

Heterogeneity: Chi*= 16.38, df=11 (P=0.13); F=33%
Test for overall effect: Z= 3.87 (P = 0.0001)
Test for subaroun differences: Chi*= 2.80. df=3 (P=0.42). F=0%

-4

A5 &4 HAMAMNSFASDAER F 4 B AR A S LAY A A

I S Std. Mean Difference
Study or Subgroup _Mean _ SD_Total Mean SD Total Weight IV, Random, 95% Cl

-2 2
Favours [ #:41] Favours (¥} fii4)

Std. Mean Difference

IV, Random, 95% CI

2.6.1 Fk/iT E A

Livya 2021 9 § 21 12 L] 20 6.2% -0.59-1.22,0.04)
Shaaban 8Y 2017 183 459 30 186 461 30 7.6% -0.06 [-0.57,0.44)
Wang Y 2020 10.78 283 7 14 1.82 4 21% -1.16[-2.53,0.21)
FH 2021 19.72 2.29 50 2048 2.24 50 9.0% -0.33-0.73, 0.06)
Subtotal (95% Cl) 108 104  25.0% -0.34[-0.62, -0.06]
Heterogeneity: Tau®= 0.00; Chi*=3.12, df= 3 (P=0.37); F= 4%

Test for overall effect: Z= 2.35 (P = 0.02)

2.6.2 #2fiEH

Liya 2021 15 5 21 18 6 20 63% -0.53[1.16,0.09)
Shaaban SY 2017 1573 428 30 175 475 30 7.5% -0.39[-0.90,0.12]
Wang Y 2020 16.33 4.76 7 1625 412 4 25% -0.18[-1.42,1.0§)
FH 2021 2014 361 50 203 253 50  9.0% -0.05-0.44,0.34)
Subtotal (95% Cl) 108 104 25.4% -0.24[-0.52, 0.03]
Heterogeneity: Tau®= 0.00; Chi*= 2.07, df= 3 (P = 0.56), F= 0%

Test for overall effect: Z=1.76 (P = 0.08)

2.6.3 BRuNSfES

Liya 2021 12 5 2 15 6 20 6.3% -0.53[1.16,0.09)
Shaaban SY 2017 19.67 417 30 2047 4.26 30 7.6% -0.19[-0.69,0.32)
Wang Y 2020 17 5.98 7 1675 34 4 25% 0.04 -1.19,1.27)
FHT 2021 2188 383 50 21.76 319 50 9.0% 0.03[-0.36, 0.43]
Subtotal (95% Cl) 108 104  25.4% -0.14[-0.41,0.14]

Heterogeneity: Tau® = 0.00; Chi*= 2.40, df= 3 (P = 0.49), F=0%
Test for overall effect: Z= 0.98 (P = 0.33)

2.6.4 (RRIETUT R

LiYa 2021 20 7 24 9 20 63% -0.49[1.11,0.13)
Shaaban SY 2017 271 583 30 3883 832 30 67% -1.61[-2.20,-1.02]
Wang Y 2020 1733 77 7 13 082 4 24% 0.63 [-0.64,1.90]
FH 2021 138 259 50 1572 3.04 50 8.9% -0.67 [1.08,-0.27)
Subtotal (95% CI) 108 104 24.2% -0.68 [-1.35, -0.00]

Heterogeneity: Tau®= 0.35; Chi*= 13.51, df= 3 (P = 0.004), F=78%
Test for overall effect. Z=1.97 (P = 0.05)

Total (95% Cl) 432 416 100.0% -0.39[-0.61,-0.18]

1]

*

4 (SMD = —0.14., 95% CI —0.41 ~
0.14, P = 0.33) . fdt /4 #/17 N
(SMD = —0.68, 95% CI —1.35 ~
0.00,P=0.05)3 4~ J7 T & 7~ WL 42 4
135y AT WA 15 5 5 X AL 15 5

s ZERIGI R, WE 6.

Py 2.3.4 HABAALAN ASD £

ABC oM 3 F 2 R EH N 5

— HRIRIE T ABC 431 56 45 430 22,

i 5 P o 4 5 5 R 1 4 A o
L

SRS FME (yf =27.54,P=0.009,1* =
310D o {1 2 N B R 4B . IR YT
J& LB AT 3 W AR TR B, 2 ZH AR
— ABC i W) 22 % L4 it % & X
(SMD=—0.12, 95% CI —0.29 ~
0.06, P = 0.19), 7E 5
(SMD=—0.12, 95% CI —0.55 ~
0.31, P = 0.59 ), I [
(SMD=—0.01, 95% CI —0.34 ~

Heterogeneity. Tau*= 0.10; Chi*= 33.21, df= 15 (P = 0.004); F= 55% 52
Test for overall effect: Z= 3.52 (P = 0.0004)
Test for subaroun differences: Chi*= 2.58. df= 3 (P = 0.46). F= 0%

B6 #AWAAMNNATECK EH AAKRE

Favours [W#%41] Favours [¥] 4]

0.32, P = 0.95), Zl # 17 N
(SMD=—0.31, 95% CI —0.76 ~
0.14, P = 0.18) fl A 4 F it Jy M
(SMD=—0. 24,95 %CI —0. 57~0. 10,

t + 1
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Rzl e ity Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
251 5%
Arnold LE 2018 148 924 10 156 11.04 10 38% -0.07 [-0.94,0.81] T
Kong XJ 2021 -0.92 6.2 18 345 6.67 17 6.3% -0.66 [-1.35,0.02] e
Sanctuary MR 2019 -213 776 8 -6.38 4 8 2.9% 0.65 [-0.36, 1.686) ]
Schmitt LM 2023 313 288 7 24 256 8 28% 0.25[-0.77,1.27) —
Subtotal (95% CI) 43 43 15.9% 10.12[-0.55, 0.31] -
Heterogeneity: Chi*= 519, df= 3 (P=0.16); F= 42%
Test for overall effect: Z= 0.53 (P = 0.59)
2.5.2 Wi
Arnold LE 2018 15.7 13.08 10 17.3 12869 10 3.8% -0.12[-1.00,0.76] N
Kong XJ 2021 35 636 18 1.82 83 17 B.7% 0.22 [-0.44, 0.89] I —
LiuYw 2019 315 1.98 36 352 245 35 13.6% -0.16 [-0.63, 0.30) =
Schmitt LM 2023 74 513 7 667 5M 2 2.8% 0.32[-0.70,1.34] I S
Subtotal (95% CI) 7 70 26.9% -0.01[-0.34, 0.32] >
Heterogeneity: Chi*=1.36, df=3 (P=0.72); F= 0%
Testfor overall effect: Z= 0.07 (P = 0.95)
253 AT H
Arnold LE 2018 7 678 10 71 877 10 3.8% -0.01 [-0.89, 0.86] I
Konga 3J 2021 117 664 18 318 438 17 6.6% -0.35[1.02,0.32) D
Sanctuary MR 2019 -8.8 164 8 -3 22 8 1.3% -2.83[4.32,-1.33) &
Schmitt LM 2023 327 22 7 193 218 8 27% 0.58 [-0.47,1.62) =S
Subtotal (95% CI) 43 14.5% -0.31[-0.76, 0.14] B
Heterogeneity: Chi*=14.12, df= 3 (P = 0.003), F=79%
Testfor overall effect: Z=1.35 (P = 0.18)
254 £3)
Arnold LE 2018 221 1014 10 196 11.62 10 38% 0.22[-0.66,1.10] =
Kong XJ 2021 233 891 18 584 831 ¥ 6.6% -0.38-1.04,0.29] - 1
Sanctuary MR 2019 -25 501 8 -625 474 8 28% 0.73[-0.30,1.75] -
Schmitt LM 2023 767 407 7 607 43 8  28% 0.36 [0.67,1.38] -
Subtotal (95% CI) 43 43 16.0% 0.09 [-0.34, 0.52] -
Heterogeneity: Chi*= 3.69, df= 3 (P = 0.30); F=19%
Testfor overall effect: Z= 0.41 (P = 0.68)
255 A4 ER
Arnold LE 2018 5.4 341 10 6.1 31 10 3.8% -0.22 [-1.10, 0.66] [
Kong XJ 2021 058 1.78 18 091 212 17 67% -0.17 [-0.83, 0.50]
Liu YW 2019 216 1.89 36 281 184 35 134% -0.35[-0.82,0.12]
Schmitt LM 2023 253 18 T 233 19 8 2.9% 010[-091,1.12)
Subtotal (95% CI) 71 70 26.8% -0.24[-0.57, 0.10]
Heterogeneity: Chi*= 0.70, df= 3 (P = 0.87); F= 0%
Test for overall effect Z=1.40(P=0.16)
Total (95% Cl) 271 269 100.0% .0.12 [-0.29, 0.06] q
Heterogeneity: Chi*= 27.54, df=19 (P = 0.09); F=31% 5 o

Testfor overall eflect: Z=1.32 (P=0.19)
Test for subaroun differences: Chi*= 249 df= 4 (P =065 F=0%

B7 &% WAt AN SFABCE EH LAKAE

Favours [W%:41] Favours [¥]1&4]

WMIEA piopieed: § Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
211 YU @A
LiYa 2021 57 23 pal 70 25 20 8.2% -0.53[-1.16,0.09] B
Sanctuary MR 2019 -6.75 16.24 8 -21.5 1556 8 2.9% 0.88[-0.16,1.92] —
Subtotal (95% Cl) 29 28 11.1% -0.16 [-0.69, 0.38] -
Heterogeneity: Chi*= 517, df=1 (P=0.02), F=81%
Test for overall effect: Z= 0.58 (P = 0.56)
212 HEHTRA
Kong XJ 2021 1231 221 18 2209 23.71 17 71% -0.42 [-1.09, 0.25] - 1
LiuYw 2019 1467 897 36 1621 10.11 35 147% -0.16 [-0.63, 0.31] a
Subtotal (95% CI) 54 52 21.8% -0.24[0.63,0.14] -
Heterogeneity: Chi*= 038, df=1 (P=054), F= 0%
Testfor overall effect. Z=1.24 (P=0.21)
213 MR SHBERAA
Amold LE 2018 -47 6.26 10 1.7 519 10 4.0% -0.501.39,0.39] _
Santocchi E 2020 618 156 32 7 18 31 127% -0.48[-0.98,0.03] =
Shaaban SY 2017 80.8 1054 30 934 128 30 10.8% -1.06 [-1.60,-0.52] I
Simmons S 2022 -1212 2091 41 -11.43 2031 41 17.0% -0.03 [-0.47,0.40] o
Wang Y 2020 5933 17.25 7 60 522 4 21% -0.04 [1.27,1.19]
FH/ 2021 75.54 786 50 7826 6.77 50 20.4% -0.38 [0.77,0.02) ==
Subtotal (95% CI) 170 166 67.1% -0.41 [-0.63, -0.20] <>
Heterogeneity: Chi*=8.91, df=5 (P=0.11); F= 44%
Test for overall effect: Z= 3.73 (P = 0.0002)
Total (95% CI) 253 246 100.0% 0.35[-0.53, -0.17] L 2
Heterogeneity: Chi*= 15.59, df= 9 (P = 0.08); F= 42% t +

Test for overall effect: Z= 3.83 (P = 0.0001)
Testfor subaroun differences: Chi*=1.13.df=2 (P=0.57). F=0%

£3
SD_Total Mean SD_Total Weight

F8 e JE Ak £ A oG 48 H5AF

Std. Mean Difference
IV, Fixed, 95% CI

R3824H

2 =
Favours DAZE4A] Favours R4834A]

Std. Mean Difference
IV, Fix 95% CI

MEA
Study or Subgrou Mean
23.134%
LivaQ 2021 57 23
Santocchi E 2020 619 156
Wang Y 2020 59.33 17.25
EHT 2021 7554 76

Subtotal (95% CI)

21
32
7
50
110

70 25 20 12.0%

7 18 31 186%

60 522 4 31%
78.26 6.77 50 29.9%
105 63.6%

-0.53[-1.16,0.089]
-0.48 [-0.98,0.03)
-0.04 [1.27,1.19]
-0.38 [-0.77,0.02)
-0.42 [-0.69, -0.15]

Heterogeneity: Chi*= 0.58, df= 3 (P = 0.90); F=0%
Test for overall effect: Z= 3.02 (P = 0.003)

2327%
Sanctuary MR 2019 -6.75 16.24
Shaaban SY 2017 80.8 10.54

Subtotal (95% CI)

8
30
38

-215 1556 8  43%
934 128 30 159%
38 20.2%

0.88-0.16,1.92)
-1.06 [-1.60,-0.52]
-0.65 [1.13,-0.16]

Heterogeneity: Chi*=10.47, df=1 (P = 0.001); F= 90%
Test for overall effect: Z= 2.63 (P = 0.008)

23.3910%

Amold LE 2018 -47  6.26
Kong XJ 2021 1231 221
Liu YW 2019 1467 8.97

Subtotal (95% CI)

10
18
36
28

Heterogeneity: Chi*= 0.02, df=1 (P = 0.88);
Test for overall effect: Z=1.63 (P = 0.10)

Total (95% CI)

-1.7 519 10 59%
2209 2371 17 104%
16.21 1011 35  0.0%

27 16.2%

-0.50 [1.38, 0.39]
-0.42 [-1.08, 0.25]
-0.16 [-0.63,0.31)
-0.45 [0.98, 0.09]

F=0%

170 100.0% -0.47 [-0.68, -0.25]

Heterogeneity. Chi*=11.74, df=7 (P=0.11), F= 40%
Test for overall effect. Z= 4.25 (P < 0.0001)
Test for subaroun differences: Chi*= 0.67. df=2 (P=0.72). F=0%
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Favours [Z%A] Favours RB34H]
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P=0.19)4 A4 5 v, W 8¢ 4 45 43
Hymg 5 xr RE2 9 20 15 \ﬁﬁi&ﬁ:
giit e L. TEZshJrm. X 4T

YW T LEE AL W 47 \ﬁﬁiéﬁ
i B X (SMD = 0.09, 95%
CI—0.34~0.52,P=0.68), WK 7.
2.3.5 A ¥ A WA
XF ASD S A7 Ay ) ek 35 1% Ol 4% IR
PRIAR 2R U E 47 30 41 43 BT - 2 0 SCHR Y
fit TXM;‘&H%“HN » 2 J SCHRAN A
T RLERAF R, 6 F SOk [
L = 0 S S IV R
PR 1O R0 s Bl R [ A AN A
LI T B ST A SN (O 5 S
(SMD=—0.16, 95% CI —0.69 ~
0.38, P = 0.56) fl ¥ M2 #F & 4
(SMD=—0. 24, 95% CI —0.63 ~
0.14,P=0.2D) By ML 41 5 % B 4 £

EFTEIEE L. X}U&Hlﬁ%ﬂ"t
AT P TR A 21 1 O 22 40 5 X B 4 A5 4y
ZRAGI ¥ E X (SMD= —0.41,
95% CI —0.63 ~ —0.20, P =
0.0002), ULIE 8. ¥ 25 A4 B #b 72
XF ASD S A7 Ay ) ek 35 1% 00 4 BR
ASD SF AR SR AT 4 5 #r . 4 5 S
Bk ASD S AR S 3 ~ 4
BT TRl o R SCHk i ASD P
PR Sy 7 B3 RS SOk i E

ASD FHAEIE Jp 9~10 B2 R
FH I 5 2%y A 1 oy Br 45 R R 3~ 4
% 4 (SMD = —0.42, 95%
CI—0.69~—0.15, P = 0.003) 1 7
% % (SMD = —0.65., 95%
CI—1.33~—0.16,P =10.008) fit W
AR or YW WAL TN B ZH L A4S

NESASHITFE L, 9~10 Z 4
(SMD = —0.45, 95% CI —0.98 ~
0.09,P=0.010) ) W £ 20 15 43 W& 11
TR, 2 AR 2R ERiTFE
X WK 9, ¥ gk B WA FE R ASD

BT Ry ) e S 1 00 e BT AR

W20 53 Hr - 8 s SCHR YT 1~3
AL e el 2 R SCHR A T R
Joa~6 A A 1 ~3 A A4
(SMD=—0.32. 9% CI—0.52~—0.12,
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P=0.002) Al 4 ~ 6 4~ H 4 (SMD=—0.45, 95%
CI—0. 86~—0. 05, P=0. 003) Ay W EL 20 155312 BH AR T X 1L
4.2 Wi ERAGIHFE L. WA 10,

2.3.6 HAMSN W E SR, WL BG4
BHE 8 bR 0 R AT UM S AT . B —AIBR IR K
B, 55 B8 A e A Dy MR S 7E S BR Sanctuary 2
MOHsE G, S R e 45 R i o 5 M (=
15.59,P=0. 08, " =42%0) 48 R B /N i ok (" =
10.10, P = 0.26, I* = 21%). % W # H
(SMD=—0.35,95%CI—0.53~—0.17,P=0.0001)
A5 R (SMD = —0.39,95% CI —0.57 ~ —0.20, P<<
0.0001) , PEBHIZIAIT ¢ Ay S B PR Y £ 2RI . DL 11,

2.3.7 K EAmMr o MR4E S AR AN ERIXT ASD &
HAT Ry 0] AR S I O I 10 5 R DG STHR P B i e <) &
HEAT 43 Mt oA 2 0 SR AE TE B OK R R
fapt # . 43#1 & B, Shaaban 452 () AfF 58 28 AN i J5
Xof FEGA G o LAt 3 55 4 Sy il AL XoF I3 6 sk 58 SR R 3t
¥ . Sanctuary 57 I SE % WS 2H A6 R 20 HR A
T BCP #4751l W5 hiF 2 ASD 8 & £ 16X FL
il it o AR 1 O L R A Al BCP mT LA i HC i
g A2 DR AR A DT 52 0 SI2 36 25 SR A At vk . DL 12,

3 itie
ASD B i AR BN S 28 208 B T DL AL

MEEA wd824 Std. Mean Difference

Std. Mean Difference
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B 12 MANBZAEBHALA T ASD F %474 P A &K EH 0
Sk 6 i - B
32 WA A i 2 K Z M AT A A BORLTE AR S L 34 AT R A
AR [ RE B ) 45 R I L B AR R A AR EIR T . B g
DI RE R 2 ASD B E H UL IF & E . 5 IE# LW
Jin 38 S A= Wy BEAR EL  ASD L EE A9 i T8 Bl A 0 B 22 R 1
BEAIR o A S0 2 BB T TR SR BE B 1 & i R I
o 8 Tl A AR 2 3 e A 2 N W R T A R B
A B4 RGN R AT R S B
#OASD BE S EAT S . H A, E X R A A
FE s ASD BB SR AT R In) B BT 5% 8/ i [ A
FFIE T3 M G R 5E » HLAF S 7 3B % & W T7 3L,
— SRR 5T R I 45 A T AE IR YT ASD BB E TR A A TR S
O FBR 35 J5 T A W S T L X

Study or Subgrou Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

2411348 N N S AN =R
Amold LE 2018 -47 6.26 10 1.7 619 10 4.0% -0.50-1.39,0.39) — ﬂ: :/H\: {D ﬁ ’ﬁi“ JEH *IL ﬂ:}u ’ 35 E 1& u JE fil. EE
Liu' YW 2019 1467 897 36 16.21 10.11 35 147% -0.16 [-0.63,0.31] = SO ™ N N N

LiYQ 2021 57 23 21 70 25 20 82%  -053(1.16,0.09 —] Al 22 055 M AT i}
Sanctuary MR 2019 -6.75 16.24 8 -215 1556 8  29% 0.88[-0.16,1.92) T [ﬂ Hhﬁ]z =~ m g *EF Tqﬁ - {ﬁ ri ,ft ET% ’ ﬁ
Shaaban SY 2017 80.8 10.54 30 934 128 30 10.8% -1.06 [-1.60,-0.52] I = 2 =3 >

Simmons S 2022 -1212 2091 41 -11.43 2031 41 17.0% -0.03[-0.47, 0.40] s ’Y*%% T & ;H] [ﬂl {ﬁ ? * ﬁ ﬁzﬁ E& % T
Wang Y 2020 59.33 17.26 7 60 522 4 21% -0.04 [1.27,1.19] — 1 ASD ,% N E'ﬁ[‘%l— ﬁ
FH 2021 75.54 76 50 7826 6.77 50 20.4% -0.38[-0.77,0.02 === 5} e

Subtotal (95% CI) 203 198  80.2% -0.32[-0.52,-0.12] L 2 %Y % E/‘J Pan r% 4T j‘:’ Iil = o ﬂ:t I\ >
Heterogeneity: Chi*= 15.24, df=7 (P = 0.03); F=54% . . Fepe[32 TS . SN
Test for overall effect: Z=3.17 (P = 0.002) angmln #Eo ] ﬁﬂ: % k f)ln.» ’ k Xﬂl& ﬂ [EI
2424648 A e N e [ RN
Kong XJ 2021 1231 2221 18 2209 23.71 17 71% -0.42[-1.09,0.25] -1 CCFMl 07 7 _J‘ ﬁ %4 1};‘[ B Hm Ij\] D? H,H\ @& >
Santocchi E 2020 619 156 32 7 18 31 127% -0.48-0.98, 0.03] 1 — — <7
Subtotal (95% CI) 50 48 19.8%  -0.45[-0.86,-0.05] -> ﬁ /§L E’E ﬂ:‘ﬂ Glu / \/*% % T E’E 7J( SIZ , ézé ﬁzf]:
Heterogeneity: Chi*= 0.02, df=1 (P = 0.89); F= 0%

Test for overall effect: Z= 2.22 (P = 0.03) /J\ HE/J\ E’;C ):fﬁ: Qlﬂ H@ {ﬁ 'I@ , }J\ ﬁﬁ ﬁ 5& —Lﬁ %
Total (95% CI) 253 246 100.0% -0.35[-0.53,-0.17] * S — a1 Q ~
Heterogeneity: Chi*= 15.58, df= 8 (P = 0.08); F= 42% ’2 ’1 1 3 jE—;i T%L'//TT i\j I‘EJ Eﬁ ° Yilin %ESO] Eﬂ: ?‘E k I}l_[l
Test for overall effect: Z= 3.83 (P = 0.0001) Favours [ZZ4] Favours 824

Test for subaroun differences: Chi*= 0.33. df=1 (P=0.57). F= 0%

10 #RBAFEG AN

Pk =22 | ot | Std. Mean Difference

Study or Subgroup __Mean __SD_Total Mean _ SD Total Weight IV, Fixed, 95% Cl

Std. Mean Difference
IV, Fixed, 95% CI

ASD /N AEE Y A5 ST-II(L .
plantarum ST - IID T /)5 . 7] GEEH Ky
B T 25 AARMHE L T R (bu-

Arnold LE 2018 -47 626 10 17 519 10 41% -0.50 [-1.39,0.39)
Kong XJ 2021 1231 2221 18 2208 2371 17 7.3% -0.42[-1.08,0.25)
Liu' YW 2019 1467 897 36 16.21 10.11 35 151% -0.16 -0.63,0.31)
Liva 2021 57 23 2 70 25 20 84% -0.53[-1.16,0.09)
Sanctuary MR 2019 -6.75 16.24 8 -215 1556 8  00% 0.88(-0.16,1.92)
Santocchi E 2020 619 156 32 7 18 31 131% -0.48(-0.98,0.03)
Shaaban SY 2017 80.8 1054 30 934 128 30 11.2% -1.06 [-1.60,-0.52)
Simmons 8 2022 -1212 2091 41 -11.43 2031 41 17.5% -0.03[-0.47,0.40)
Wang Y 2020 59.33 17.25 7 60 522 4 22% -0.04[1.27,1.19)
FH 2021 75.54 76 50 7826 677 50 21.0% -0.38(-0.77,0.02)
Total (95% CI) 245 238 100.0% -0.39 [-0.57, -0.20]

. i'%'l n

B tanoate ) Fll 4 2 Wt i (glutamine) £§
- Wy R A B AT S ASD B 1T
[ 7,

— ABEFEAA 1T J A SRR L AR
AME AT LLE L AR RCT K5

Heterogeneity: Chi*=10.10, df=8 (P = 0.26); F=21%

;
Testfor overall effect Z= 4.17 (P < 0.0001) .

E11 Btk Sanctuary MRF AT 705 35 4 B4k A A STASDF-F 474 P A& L6 Ak B

¥ 5 NRCT R 7E L0 45 9 b ORFETE
BRI 7 1811 22 53, TR O A BIF 98 65 4
A RCT i85 NRCT {1 4 3 it
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ATEC J7 i » W 8% 20 55 %) A AE 5% 47 o 1) 387 T A
AF S 0% 5 (07 At 45 JR) 48 B 1T 1 5 R T AR B
B, H 25 0400258 3, X nl RS2 o A K H b 2 R
TP SCIRAN A 2300 . 7F ATEC IRB/IEF
T4 38 43I0 3 1) A 1 0 B I AR T R A 43 D 5 L U B 25
AT AN R TTRE R S s T ASD B g A R AT
3 3o G i Tl i AR Y B TOASD R E A R E RS
)R X Dy fig . 5 B0 ASD BRI H Rk 5@ ey
P

e 825 It 5 (0 FH TR P 208 2RO [R) E A7 30 4 43 A1 &
IR (7 P U AT BT 5 7L R T BT T A5 b 7 50 A B £
UG AT B ol LR AT B X Bl ASD BB 35 W S 5 47 Sk 1)
WA E R EMITA., BT AT B4 P Sanctuary
L0 (R B 9 A R W S R e 1 A S L B BR %
W9 5 S B0 5 BUBL R B 4 04 97 28008 T 3L R T 51 4 1 97
ARSI BR S5 BB AT B AU — R SCik 2 5 W4 4y
BT BIF 52 B0 i PR AR S /0, TR A B A 7 U H R, #F
[l o e W N I R s e N o =
ASD SE A7 R )8 TH A B & YT . 2 LRk,
i FH AU A R 7L R AT A TR B b FE AR Ll Bl (A
— TR PR b T R AR B ASD R AT Sk ] 8y 1
AHAFROCR . RS9 A R ASD 3 4E IR
[ A7 . 2H 43 B S B 76 42 52 4 A oAb e 50 s
3~4 G T % HAE SR AT Ny In) T s P
T 9~10 Z 4l BBk Sanctuary % HF5E IS .7 %
R UCERH R BT 3~4 S A HRRG.7 24
A — 5 SOk 2 5 WA 5 BT BF 98 50 P RR AR i/
R AREA J1IE 7 S 4Ll 3~4 % k% ASD
HAT R ) I A T AL H G e 2R o T 4
SR DL B R NVE RS B ASD BB B A T IRAR I RY
ASD #5123 25 15 B AN FE RIR T IR TE 58 AT R e
PO T A W RIRTRCR . R AR BT R
21 B2 | 4= 0 o - O € 2 e e = N 1 R e L =8
4~6 NMHAMUEYRH BT 1~3 4 HAH. E5
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