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Abstract:  Objective  To evaluate the therapeutic effect of probiotics on core symptoms in patients with autism
spectrum disorder (ASD), in order to provide theoretical basis for the treatment and intervention of ASD.  Method
Articles published from January 2000 to May 2023 on the effect of probiotics on core symptoms in ASD children were
retrieved from 7 databases, including Chinese Biomedical Literature Service System (SinoMed), Wanfang Data Knowledge
Service Platform, VIP Citation Database, and China National Knowledge Infrastructure (CNKI), PubMed, Embase, and
Web of Science. Meta-analysis was performed using RevMan 5. 4. Effect size, combine heterogeneity test sensitivity analysis
and subgroup analysis were calculated. Result Totally 10 studies with 343 patients were included in this Meta-
analysis. Meta-analysis showed that there was statistically significant difference in ASD core symptom score between the
intervention group and the control group (SMD= —0.34, 95%CI. —0.55- —0.12, P<C0.05). Subgroup analysis showed
that the efficacy of the trial conducted in Asian populations was not significant (SMD= —0.32, 95%CI. —0.63 - 0. 00,
P=0.05). In Caucasian populations, the therapeutic effect was significant (SMD= —0. 35, 95%CI: —0. 65 - —0. 06, P<T
0. 05). Grouped by age, it was found that the efficacy was not significant in trials involving adults (SMD= —0.12, 95%CI:
— 0.57-0.33, P=0.61), but significant in trials involving only minors (SMD= —0. 40, 95%CI: —0. 65 - —0. 16, P<<
0.05). According to the treatment course grouping, the intervention for less than 3 months (SMD= —0.35, 95%CI;
—0.66 - —0.03, P<C0.05) and more than 3 months (SMD= —0.33, 95%CI: —0.62 - —0.03, P<(0.05) showed

significant therapeutic efficacy. Grouped by bacterial strains, the efficacy of a single microbial community was not significant
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(SMD=—0.16, 95%CI; —0.46 - 0. 15, P>>0. 05), while the efficacy of a composite microbial community was significant

(SMD=—0.51, 95%CI. —0.81 - —0. 21, P<C0.05).

Conclusions Probiotic therapy is effective in improving the core

symptoms of ASD patients, but is influenced by factors such as race, age and probiotic strain. Composite microbiota has

better efficacy in Caucasian and underage populations.
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Tab. 1 Literature retrieval strategy in PubMed
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Fig. 1 Flowchart of the literature screening
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Tab. 2 Basic characteristics of included studies

2% : &t b fe

=2 B9 % 2 K LTI TES S e
Billecit21) 2023 =R RCT Vivomixx® 18~72 H 45 6 1~ H ADOS-CCS
Schmittt!2) 2023 FH RCT SB-121 15~45 % 15 4 J7 ABC
Sherman?2] 2022 FH RCT PS128 3~20 % 25 16 J& ABC-2,SRS
Kong!?3) 2021 3| RCT PS128 3~20 % 60 16 J& ABC,SRS
2= F ey 2021 Gl RCT BB HF B = BRI T B (B IERE®) 3~6 % 41 3MA ATEC
Santocchit!] 2020 =RH RCT Vivomixx® 18~72 A 63 6 ™~ ADOS.SCQ.RBS-R
Wang!!3] 2020 LS| RCT BI-26+FOS 2~8 % 11 108 H ATEC
Arnold(?s] 2019 #E Crossover controlled trail Vivomixx® 3~12 % 20 8 JH ADOS,ABC,SRS
Sanctuary 26’ 2019 FEH RCT Bifidobacterium infantis 2~11 % 15 3 1A ABC
Liul27] 2019 EREs| RCT PS128 7~15 % 71 4 J8 ABC-T.SRS

¥ : ADOS: The Autism Diagnostic Observation Schedule; SCQ: Social Communication Questionnaire; ABC: Autism Behavior Checklist;
ABC-T: ATEC: Autism Behavior Checklist-Taiwan; Autism Treatment Evaluation Checklist; FOS: fructooligosaccharide; RBS-R: Repetitive

Behavior Scale-Revised; SRS: Social Reticence Seale.



TR JLE PR e G 2024 4F 3 4 32 B4R 3 )

Chin J Child Health Care,Mar. 2024, Vol. 32,No. 3

+ 325 -

2.2 LWREBFRMH AT A 10 G5 SCHR . 3C
KA B AN — . BEZR I n] R k. 9 BT 5T A
S (2 oty L W TR 0 e o AP R o =
Hovh pr A W oE 48 L B AL AR B0 Herp 8 e i it
ML A LR B PR vk 25 07 S AT T B
BULAR S TE .2 330 2 R 51 B LA SR Ao iy SR AT
BEALAL . A B BIF 58 2 32 S 1 0 THE R 5 5. 4 0

405 A BEAT L 6 TSR R 5 B AR Ok
P A SCHR ¥R KOE R R, 7 S B XE . 3
TR R AR RCR U TR I . 7EA8 A 10
WEFE b 1 W05 W] T e b B 50 S5 R B R R . 8
WRAT BAAR S L1 WU e R . B AT A
SCHR I 32 B 90 48 b 4 S8 B AR TE  BoA A Bk R A
R 3 B 0 R HC Al B S i AR B0 U . LI 2

18 3 AR AT AT BB 5% B GE T R 5 WSS 2 s A

Random sequence generation (selection bias) —I

Allocation concealment(selection bias) _ |

Blinding of participants and personnel(performance bias) _:l
Blinding of outcome assessment (detection bias) - -
Incomplete outcome data (attrtion bias) _

Selective reporting (reporting bias) _

L 1 1 1 1
0% 25% 50% 75%  100%

B 1o risk of bias [CJunctea risk of bias [l High risk of bias
RS, W -

‘? E l§ ‘§ § § S \E

) 2 = 4 | -

0 ~>200 ~> e @® | @ | Random sequence generation (selection bias)
S (@] 2|~ | @[ @] | @] |Allocation concealment(selection bias)

® S S S @~ |®|~|@®|~ |Blindingof participants and personnel (performance bias)
5 [ (@] ||~ | @™ |= | |Blindingof outcome assessment (detection bias)
‘ ‘ o o . e . . ‘ . Incomplete outcome data (attrtion bias)

® 0O O O O O @ ®|®|scicivereporting (reporting bias)

® O OODD O O ® @ otherbis

B 2 AW Iy ik o BRI

Fig. 2 Methodological quality assessment of the included studies
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Tab. 3 Subgroup analysis of different factors on the efficacy of probiotic intervention in core symptoms of ASD patients
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Fig. 3 Funnel plot of the impact of probiotic intervention

on core symptoms in ASD patients
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