Supplementary Table 1. Search strategy

Database Search strategy Filters / Limits applied

("Helicobacter pylori"[Mesh] OR "Helicobacter pylori

infection"[Mesh] OR "Helicobacter pylori"[tw] OR "H.

pylori"[tw]) AND ("Probiotics"[Mesh] OR probiotic*[tw] OR  Filters: Humans;

"Lactobacillus"[Mesh] OR lactobacill*[tw] OR "probiotic Languages: English OR
PubMed / mixture"[tw] OR "probiotic therapy"[tw]) AND Italian; Age: Child:
MEDLINE ("Eradication"[Mesh] OR eradication[tw] OR eradicate*[tw] birth—18 years;

OR "Treatment"[Mesh] OR treatment[tw] OR therap*[tw] OR (optional) Article type:

"Anti-Bacterial Agents"[Mesh]) AND ("Child"[Mesh] OR Clinical Trial

"Infant"[Mesh] OR "Adolescent"[Mesh] OR child*[tw] OR

pediatric*[tw] OR infant*[tw] OR adolescen*[tw])

('helicobacter pylori'/exp OR 'helicobacter pylori':ti,ab OR 'h.
pylori':ti,ab) AND ('probiotic agent'/exp OR probiotic*:ti,ab
OR 'lactobacillus'/exp OR lactobacill*:ti,ab OR 'probiotic
mixture':ti,ab OR 'probiotic therapy':ti,ab) AND
(‘'eradication'/exp OR eradication:ti,ab OR eradicate*:ti,ab OR

Limits: Humans; Age

EMBASE group: Child,

(Ovid) 'treatment'/exp OR treatment:ti,ab OR therap*:ti,ab) AND é:golliiicg;titﬁigiuage.
(‘child'/exp OR 'adolescent'/exp OR child*:ti,ab OR
pediatric*:ti,ab OR infant*:ti,ab OR adolescen*:ti,ab) AND
[humans]/lim
TITLE-ABS-KEY(("Helicobacter pylori" OR "H. pylori") AND Filters: Document type
Scopus (probiotic* OR "Lactobacillus" OR "probiotic mixture" OR (Article, Review, Clinical
(Elsevier) "probiotic therapy") AND (eradication OR eradicate* OR Trial); Language (English
treatment OR therap*) AND (child* OR pediatric* OR infant* OR Italian); Subject area
OR adolescen*)) (Medicine)

Supplementary Figure 1. Risk of bias summary of the included studies according to the

Cochrane RoB 2 tool.
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Supplementary Figure 2. Graphical representation of the risk of bias assessment.
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Supplementary Figure 3. Forest plot comparing Lactobacillus supplementation as an

adjunct to H. pylori eradication therapy in Chinese versus non-Chinese studies.



Lactobacillus Control Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

2.1.1 Chinese studies

LiM. et al. (2014) 70 82 52 B2 7.6% 1.35[1.12, 1.62] —_—
Meng X. et al. (2016) 34 35 28 a5 B.2% 1.21[1.02, 1.45] i
Pan T. et al. (2010) ar 38 26 41 5.6% 1.54 [1.21, 1.95]

Sun B. et al. (2015) 47 48 38 48 9.5% 1.24 [1.06, 1.44] —_—
Wang H. et al. (2014) 50 52 42 52 10.0% 1.19[1.03, 1.37] —_—
Wang Q. et al. (2022) 43 48 25 48 4.3% 1.72[1.29, 2.29] —
Wang X. et al. (2019) 40 42 29 42 6.5% 138 [1.11,1.71] —
Zhu X.L._ et al. (2017) 101 109 86 102 13.0% 1.10[1.00, 1.21] —=—

Zhu X.L. et al. (2017)° 96 105 81 100 12.1% 1.13[1.01, 1.26] ——
Subtotal (Walda) 559 550 76.8% 1.26 [1.15, 1.37] ‘
Total events: 518 407

Test for overall effect: Z = 5.30 (P < 0.00001)
Heterogeneity: Tau? (DLP) = 0.01; Ghi? = 19.31, df = 8 (P = 0.01); I =59%

2.1.2 Studies from other Countries

Lionetti E. et al. (2006) 17 20 16 20 4.3% 1.06 [0.80, 1.41] _—
Plewinska E. et al. (2006) 30 30 23 30 6.9% 1.30 [1.06 , 1.59] ————
Shahraki T. et al. (2017) 22 25 19 25 49% 1.16 [0.89, 1.51] B

Sykora J. et al. (2005) 33 39 27 47 4.5% 147[1.11, 1.95]

Szajewska H. et al. (2009) 23 44 22 39 26% 0.93[0.62, 1.38) e
Subtotal (Wald?) 158 161 23.2% 1.21[1.05, 1.38] e
Total events: 125 107

Test for overall effect: Z = 2.69 (P = 0.007)
Heterogeneity: Tau? (DLP) = 0.01; Chi* = 5.06, df =4 (P = 0.28); I = 21%

Total (Walda) 77 711 100.0% 1.24 [1.16, 1.33] ‘

Total events: 643 514

Test for overall effect: Z = 6.15 (P < 0.00001) 05 o7 ] 15 2

Test for subgroup differences: Chi* = 0.24, di = 1 (P = 0.63), = 0% Favours control group Favours Lactobacillus group

Heterogeneity: Tau? (DLP) = 0.01; Chi® = 23.61, df = 13 (P = 0.03); I = 45%
Footnotes

aCl calculated by Wald-type method.
bTau? calculated by DerSimonian and Laird method.

Supplementary Figure 4. Effects of Lactobacillus supplementation on H. pylori eradication

rates in triple and sequential therapy.



Lactobacilius Control Risk ratio Risk ratio
Study or Subgroup Events Total Ewvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

3.1.1 Triple therapy

Li M. et al. (2014) 70 82 52 82 10.2% 1.35[1.12, 1.62) e
Pan T. et al. (2010) 37 38 26 41 T76% 1.54[1.21, 1.95] e
Plewinska E. et al. (2006) 30 30 23 30 9.3% 1.30[1.06, 1.59] —_—
Shahraki T. et al. (2017) 22 25 19 25  6.6% 1.16[0.89, 1.51] P

Sun B. et al. (2015) 47 48 38 48  12.8% 1.24[1.06, 1.44] e

Sykora J. et al. (2005) 33 39 27 47 6.0% 1.47[1.11, 1.95] e
Szajewska H. et al. (2009) 23 44 22 39 35% 0.93[0.62, 1.38] —

Wang H. et al. (2014) 50 52 42 52 13.4% 1.19[1.03, 1.37] ——

Wang Q. et al. (2022) 43 48 25 48  58% 1.72[1.29, 2.29] —_—
Wang X. et al. (2019) 40 42 29 42 B8% 1.38[1.11, 1.71] —_—
Zhu X.L. et al. (2017)° 9% 105 81 100 16.1% 1.13[1.01, 1.26] -

Subtotal (HKSJ3) 553 554 100.0% 1.28 [1.17 , 1.40] 4

Total events: 491 384

Test for overall effect: T = 5.95, df = 10 (P = 0.0001)
Heterogeneity: Tau® (DLD) = 0.01; Chi® = 17.24, df = 10 (P = 0.07); I = 42%

3.1.2 Sequential therapy

Lionetti E. et al. (2006) 17 20 16 20 10.7% 1.06[0.80, 1.41]
Zhu X.L. et al. (2017) 101 109 86 102 89.3% 1.10[1.00, 1.21] -
Subtotal (HKSJ?) 129 122 100.0% 1.10 [0.96 , 1.25] E
Total events: 118 102
Test for overall effect: T=8.70, df = 1 (P =0.07)
Heterogeneity: Tau® (DLD) = 0.00; Chi® = 0.05, df = 1 (P = 0.83); I* = 0%
05 07 1 15 2
Favours Control group Favours Lactobacillus group

Footnotes
aG| calculated by Hartung-Knapp-Sidik-Jonkman method.
bTau? calculated by DerSimonian and Laird method.

Supplementary Figure 5. Effects of Lactobacillus supplementation on H. pylori eradication

rates in the duration of antibiotic therapy.



Lactobacilius Control Risk ratio Risk ratio
Study or Subgroup Events Total Ewvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.1.1 14-day regimen
LiM. et al. (2014) 70 82 52 82 20.9% 1.35[1.12, 1.62] —
Pan T. et al. (2010) 37 38 26 41 16.1% 1.54 [1.21, 1.95] —_—
Shahraki T. et al. (2017) 22 25 19 25 14.2% 1.16 [0.89 , 1.51] ——
Wang X. et al. (2019) 40 42 29 42  18.3% 1.38[1.11,1.71] —_——
Zhu X.L. et al. (2017)° 96 105 81 100 30.5% 1.13[1.01, 1.26] ——
Subtotal (HKSJa) 292 290 100.0% 1.28 [1.09, 1.50] ‘
Total events: 265 207

Test for overall effect: T = 4.32, df =4 (P =0.01)
Heterogeneity: Tau® (DLD) = 0.01; Chi® = 8.14, df = 4 (P = 0.08); I = 51%

4.1.2 10-day regimen

Lionetti E. et al. (2006) 70 82 92 82 19.6% 1.35[1.12, 1.62]
Plewinska E. et al. (2006) 30 30 23 30 18.3% 1.30[1.06, 1.59]
Sun B. et al. (2015) a7 48 38 48 22.5% 1.24[1.06, 1.44]
Wang Q. et al. (2022) 43 48 25 48 13.1% 1.72[1.29, 2.29]
Zhu X.L. et al. (2017) 101 109 86 102 26.6% 1.10[1.00, 1.21]
Subtotal (HKSJ3) 7 310 100.0% 1.28 [1.06, 1.55]
Total events: 291 224

Test for overall effect: T = 3.68, df = 4 (P = 0.02)
Heterogeneity: Tau? (DLP) = 0.02; Chi® = 12.84, df = 4 (P = 0.01); I = 69%

4.1.3 7-day regimen

Sykora J. et al. (2005) 33 39 27 47  29.6% 147 [1.11, 1.95]
Szajewska H. et al. (2009) 23 44 22 39 18.9% 0.93 [0.62, 1.38]
Wang H. et al. (2014) 50 52 42 52 51.6% 1.19[1.03, 1.37]
Subtotal (HKSJ2) 135 138 100.0% 1.21 [0.75, 1.96]
Total events: 106 a1

Test for overall effect: T = 1.70, df = 2 (P = 0.23)
Heterogeneity: Tau? (DLb) = 0.01; Ghi? = 3.72, df = 2 (P = 0.16); I* = 46%

Favours Control group

Footnotes
aC| calculated by Hartung-Knapp-Sidik-Jonkman method.
bTau? calculated by DerSimonian and Laird method.
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Supplementary Figure 6. Effects of Lactobacillus supplementation on H. pylori eradication

rates in subgroup analysis based on different symptoms.



Lactpbacilius Control Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
5.1.1 Abdominal pain
Lionetti E. et al. (2006) 1 20 3 20 22.1% 0.33 [0.04 , 2.94]
Plewinska E. et al. (20086) 1 30 7 30 24.0% 0.14 [0.02, 1.09] .
Shahraki T. et al. (2017) 6 25 4 25 39.7% 1.50 [0.48 , 4.68] im
Szajewska H. et al. (2009) 0 44 0 39 Not estimable
Wang Q. et al. (2022) 0 48 2 48  14.2% 0.20[0.01,4.06] +———=—"F——
Subtotal (HKSJ2) 167 162 100.0% 0.46 [0.07 , 2.89] P
Total events: 8 16
Test for overall effect: T = 1.35, df = 3 (P = 0.27)
Heterogeneity: Tau? (DLb) = 0.80; Ghi? = 5.45, df = 3 (P = 0.14); I = 45%
5.1.2 Abdominal distension and flatulance
Lionetti E. et al. (2006) 1 20 1 20 46% 1.00[0.07 , 14.90]
Shahraki T. et al. (2017) 2 25 1 25  6.1% 2.00[0.19 , 20.67] _—
Szajewska H. et al. (2009) 3 44 1 39 6.8% 2.66[0.29 , 24.53] —_—————
Wang H. et al. (2014) 8 52 17 52 59.8% 0.47[0.22 , 0.99] —
Zhu X.L. et al. (2017) 1 109 5 102 7.4% 0.19[0.02, 1.57] —_—
Zhu X.L. et al. (2017)° 3 105 4 100 15.4% 0.71[0.16 , 3.11] —
Subtotal (HKSJ2) 355 338 100.0% 0.60 [0.29 , 1.22] e
Total events: 18 29
Test for overall effect: T= 1.85, df = 5 (P = 0.12)
Heterogeneity: Tau? (DLb) = 0.00; Ghi® = 4.49, df =5 (P = 0.48); I = 0%
5.1.3 Loss of appetite
Li M. et al. (2014) 1 82 2 82 14.4% 0.50 [0.05 , 5.41] ————
Lionetti E. et al. (2006) 1 20 4 20 18.4% 0.25[0.03 , 2.05] —_—
Pan T. et al. (2010) 1 38 3 41 16.5% 0.36 [0.04 , 3.31] — -
Szajewska H. et al. (2009) 3 44 1 39 16.5% 2.66[0.29 , 24.53] —_—
Wang Q. et al. (2022) 0 48 2 48 9.0% 0.20[0.01,4.06] +———"tF—
Zhu X.L. et al. (2017) 0 109 1 102 8.0% 0.31[0.01, 7.58]
Zhu X.L. et al. (2017)° 1 105 4 100 17.2% 0.24 [0.03 , 2.09] —
Subtotal (HKSJ2) 446 432 100.0% 0.43 [0.18, 1.01] -
Total events: 7 17
Test for overall effect: T = 2.43, df = 6 (P = 0.05)
Heterogeneity: Tau? (DLb) = 0.00; Chi? = 3.45, df = 6 (P = 0.75); 2 = 0%
5.1.4 Constipation
Pan T. etal. (2010) 0 38 2 41 94% 0.22[0.01,4.35) ———F+—
Sun B. et al. (2015) 1 48 2 48 15.1% 0.50 [0.05 , 5.33] _—
Szajewska H. et al. (2009) 2 44 2 39 23.1% 0.89[0.13 , 6.00] .
Wang H. et al. (2014) 3 52 8 52 52.4% 0.38[0.11, 1.34] . e
Subtotal (HKSJ2) 182 180 100.0% 0.45 [0.21, 0.98] S
Total events: 6 14
Test for overall effect: T = 3.26, df = 3 (P = 0.05)
Heterogeneity: Tau? (DLb) = 0.00; Chi? = 0.80, df = 3 (P = 0.85); I = 0%
5.1.5 Halitosis
Lionetti E. et al. (2006) 1 20 7 20 47.4% 0.14 [0.02 , 1.06] o=
Shahraki T. et al. (2017) 4 25 2 25 526% 2.00[0.40 , 9.95] R
Subtotal (HKSJ2) 45 45 100.0% 0.57[0.00, 10695110.25] .
Total events: 5 9
Test for overall effect: T=0.42, df = 1 (P = 0.74)
Heterogeneity: Tau? (DLb) = 2.76; Chiz = 4.22, df = 1 (P = 0.04); I = 76%
0.01 0.1 1 10 100

Footnotes

aG| calculated by Hartung-Knapp-Sidik-Jonkman method.

bTau? calculated by DerSimonian and Laird meth

od.

Favours Lactobacillus group

Favours control group



Supplementary Figure 7. Funnel plot assessing publication bias for total eradication rates.
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Supplementary Figure 8. Funnel plot assessing publication bias for total side effects.
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Supplementary Figure 9. Summary of GRADE evidence assessment for the eradication

rates.



Lactobacillus compared to Control for health problem or population

Patient or population: health problem or population
Setting:

Intervention: Lactobacillus

Comparison: Control

Anticipated absolute effects

Mz of Certainty of

Relative

particlpants the affact Risk
(studies) evidence 953 CI Risk with difference
Follow-up  (GRADE) (95% C1) Control with
Lactobacillus
Total Eradication Rates 1428 RRST24 724 per 1000 A ::Dr: i
{14 RCTs) High (1.16 to 1.34) (116 more to
i i 246 more)
iEL RR 1.36 234 Iore per
- a2 2 4
Eradication in high-dose group {2 RCTs) High R 649 per 1000 (240 fewer to
: 3 1240 more)
83 more per
RR 1.12
: 173 (Lol 1000
Eradication in low-dose group (3 RCTs) High - 690 per 1000 (7 fewer to 186
2 : mare)
219 more per
RR 1.33
. . 325 PEEE 1000
Eradication in leng-term group (5 HOTs) High i 665 per 1000 {40 more to 459
i ; maore)
148 more per
RR 1.20
g 1033 D& 1000
Eradication in short-term group (8 BCTS) High TP 738 per 1000 (81 more to 221
N ’ mare)

*The risk in the intervention group (and its 95% confidence Interval) is based on the assumed risk in the comparison group and the relative
effect of the intervention (and its 95% CI).

Cl: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence

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 cartainty: 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.

Supplementary Figure 10. Summary of GRADE evidence assessment for the side effects.



Lactobacillus compared to Control for health problem or population

Patient or population: health problem or population
Setting:

Intervention: Lactobacillus

Comparison: Control

Anticipated absolute effects

Nz of Certainty of

Relative Risk
(studies)  evidence effect Risk with difference

Follow-up  (GRADE) (95% cI) Control with
Lactobacillus

particlpants the

RR 0.49 168 fewer per
Total side effects 1258 e 330 per 1000 1oo0
{12 RCTs) High? (0.27 to 0.87) (241 fewer to 43
! ’ fewer)
52 fewer per
RR 0.47
: 329 e 1000
Abdominal pain {5 RCTS) High P 99 per 1000 (92 fewer to 195
i 2 more)
34 fewer per
RR 0.60
A 693 caed
Abdominal distension and flatulance (6 RCTs) High T 86 per 1000 (61 fewer to 19
' 3 maore)
44 fewer per
RR 0.51
' 832 PRER 1000
i (6-RETs) High {0.24 to 1.08) it (59 Tewer 1o
: ;i more)
28 fewer per
RR 0.66
. 1258 PPRER 1000
Nausea and vomiting (12 BCTs) High o iR B2 per 1000 (45 fawer to 4
’ ’ fewer)
22 fewer per
RR 0.43
Loss of appetite 878 ee® 39 per 1000 1000
{7 RCTs) High (0,18 to 1.01) {32 fewer to 0
i i fewer)
43 fewer per
RR 0.45
362 eed 1000
Constipation (4 BCTs) High AT 78 per 1000 (61 fewer to 2
¥ : fewer)
74 fewer per
RR 0.41
L 451 PDED 1000
Taste disturbance (5 RCTs) High A 126 per 1000 (102 fewer to 14
2 ‘ fewer)
86 fewer per
RR 0.57
—_— 50 [xlaTanTan] 1000
Halitosis (2 BCTs) High (0.04 to 7.58) 200 per 1000 (192 fewer to
A . 1318 more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative
effect of the intervention (and its 95% ClI).

Cl: confidence Interval; RR: risk ratio

GRADE Working Group grades of evidence

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.

Explanations

#heteogeneity



