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Gastrointestinal outcomes

Characteristics of the included trials
Sixty-two RCTs were available for GI outcomes. For primary outcomes, 38 RCTs were analyzed for the
risk of composite GI outcomes. Twenty-one RCTs involved children, 15 involved adults, and two
included both children and adults. Eleven RCTs had intervention durations of three months or longer, 20
had durations of less than three months, and seven had unfixed durations, such as the length of
hospitalization. In 25 RCTs, the daily dose of LGG was >10'° colony-forming units (CFU), while in 13
RCTs, it was <10'® CFU (10 used a daily dose of 10° CFU, and three used 10® CFU). Eighteen RCTs
enrolled 120 or more participants, while the others enrolled fewer than 120. Twenty-three RCTs were
conducted in Europe, 10 in North America, and the rest in Asia, Oceania, South America, or across
multiple regions. Eight RCTs focused on antibiotic-associated outcomes, and four on nosocomial
outcomes, while the remaining RCTs did not specify outcome subtypes and could not be categorized.
Regarding individual GI outcomes, diarrhea was reported in 24 RCTs, vomiting in 13, nausea in nine,
abdominal pain in 12, bloating and constipation in eight trials, loss of appetite and taste disturbances in
five trials, and stomach rumbling in three.

For the secondary outcomes, 33 RCTs were analyzed regarding the duration of GI symptoms.
The majority of these trials enrolled children, with only three involving adult participants. Nine RCTs
reported intervention durations of one week or longer, 13 had durations of less than one week, and 11
applied an unfixed duration (e.g., until the cessation of diarrhea). The daily dose of LGG was >10'° CFU
in 22 RCTs, <10'° CFU in 10 RCTs (with eight administering 10° CFU and two administering 10% CFU)
and not reported in one RCT. Seventeen RCTs enrolled 120 or more participants, while the remainder
included fewer than 120 participants. Seventeen RCTs were conducted in Europe, seven in Asia, four in
North America and South America, and one in Oceania. The outcomes can be categorized into three main
subtypes: diarrhea duration, vomiting duration, and the duration of any GI symptoms. Diarrhea duration
was the most frequently reported, analyzed in 29 RCTs, followed by vomiting duration in six RCTs, and
composite GI symptom duration in four RCTs. Among the RCTs on diarrhea duration, the pre-trial
duration of diarrhea was two weeks or longer in three trials, approximately one week in nine trials, five
days or shorter in seven trials, and not reported in nine trials; one trial reported participants as being
diarrhea-free before the study. Diarrhea etiology was generally not specified, although a few RCTs
identified rotavirus, Clostridioides difficile, or antibiotics as the cause of diarrhea.
Risk of bias
For GI outcomes, 37 of 62 RCTs adequately reported random sequence generation. More than half (54
of 62) appropriately blinded participants and personnel. Nearly half adequately addressed allocation
concealment (28 of 62) and outcome assessor blinding (30 of 62). Incomplete outcome data were
considered low risk in almost all trials (60 of 62), with attrition rates below 20% after randomization.
Reporting bias was deemed low in 13 trials with available protocols and unclear in 49 trials without
accessible protocols. The risk of other biases was classified as unclear in all trials, as additional biases
could not be definitively ruled out.

Respiratory outcomes

Characteristics of the included trials

A total of 26 randomized controlled trials (RCTs) were included in the analysis of respiratory outcomes.
For primary outcomes, 23 RCTs assessed the risk of composite respiratory outcomes. Fifteen trials
focused on children, while the remainder involved adults. Intervention durations varied, with 10 RCTs
extending for three months or more, eight lasting less than three months, and five having unfixed
durations, such as the length of hospitalization. In 11 trials, the daily dose of LGG was >10'° CFU, while
12 trials administered daily doses below 10!° CFU (seven used 10° CFU, and five used 10% CFU per day



or lower). Thirteen trials enrolled 120 or more participants, while the others included fewer than 120.
Fourteen trials were conducted in Europe, six in North America, and the remainder in Asia, Oceania, or
across multiple regions. The outcomes were categorized into two main types: respiratory infections and
respiratory symptoms. The majority of trials focused on respiratory infections, while only seven assessed
respiratory symptoms. Among those investigating infections, outcomes were further classified by
infection site. Specifically, nine trials reported data on upper respiratory tract infections, seven on lower
respiratory tract infections, and eight on infections at any site.

For the secondary outcomes, six RCTs were included in the analysis of respiratory symptom
duration. Five of these trials enrolled children, while one focused on adults. All trials were conducted in
Europe, with intervention durations spanning from 3 to 7 months. Half of the trials administered a daily
dose of LGG at levels of >10'° CFU, while the remaining trials used doses below 10'° CFU. Only two
trials included 120 or more participants, with the others enrolling fewer than 120 participants.

Risk of bias

Among the RCTs on respiratory outcomes, more than half have adequately disclosed information on
random sequence generation (18 of 26) and allocation concealment (14 of 26) and blinded the outcome
assessors (18 of 26), and nearly all have adequately blinded participants and personnel (25 of 26). For
incomplete outcome data, % attrition rates of 20% were used as a cut-off point—the attrition rates after
the randomization were <20% (low risk) in all RCTs. The risk of reporting bias was low in 14 RCTs with
an accessible trial protocol and unclear in 12 RCTs with an inaccessible trial protocol. The risk of other
bias was judged as unclear in all RCTs, as it remains unknown if other potential biases exist, and their
existence could not be fully ruled out.



Supplementary tables and figures
Supplementary Table 1 Full details of the search strategy.

Database

Step

Search Syntax

Total retrieves

PubMed

1

Search (Igg OR lactobacillus rhamnosus GG OR lactobacillus GG
OR lactobacillus rhamnosus OR "lacticaseibacillus
rhamnosus"[MeSH Terms])

7,872

Search ("infections" OR symptoms OR respiratory OR "respiratory
tract diseases"[MeSH Terms] OR "respiratory tract infections"
[MeSH Terms] OR "pneumonia"[MeSH Terms] OR
"bronchitis"[MeSH Terms] OR "signs and symptoms,
respiratory"[MeSH Terms] OR "cough"[MeSH Terms] OR
"rhinorrhea"[MeSH Terms] OR "sneezing"[MeSH Terms] OR
"rhinitis"[MeSH Terms] OR "pharyngitis"[MeSH Terms] OR
"otitis"[MeSH Terms] OR "sinusitis"[MeSH Terms] OR
gastrointestinal OR digestive OR "gastrointestinal diseases"[MeSH
Terms] OR "signs and symptoms, digestive"[MeSH Terms] OR
"diarrhea"[MeSH Terms] OR "abdominal pain"[MeSH Terms] OR
"vomiting"[MeSH Terms] OR "abdominal pain"[MeSH Terms] OR
"flatulence"[MeSH Terms] OR "constipation"[MeSH Terms])

15,425,802

Search (randomly OR randomized)

1,774,309

Search (#1 AND #2 AND #3)

897

‘Web of
Science

(lgg OR lactobacillus rhamnosus GG OR lactobacillus GG OR
lactobacillus thamnosus OR lacticaseibacillus rhamnosus) AND
(infections OR symptoms OR respiratory OR respiratory tract
diseases OR respiratory tract infections OR pneumonia OR
bronchitis OR respiratory symptoms OR cough OR rhinorrhea OR
sneezing OR rhinitis OR pharyngitis OR otitis OR sinusitis OR
gastrointestinal OR digestive OR gastrointestinal infections OR
gastrointestinal symptoms OR diarrhea OR abdominal pain OR
vomiting OR abdominal pain OR flatulence OR constipation) AND
(randomly OR randomized)

1,449

Cochrane
Library

(Igg OR lactobacillus rhamnosus GG OR lactobacillus GG OR
lactobacillus rhamnosus OR lacticaseibacillus rhamnosus) AND
(infections OR symptoms OR respiratory OR respiratory tract
diseases OR respiratory tract infections OR pneumonia OR
bronchitis OR respiratory symptoms OR cough OR rhinorrhea OR
sneezing OR rhinitis OR pharyngitis OR otitis OR sinusitis OR
gastrointestinal OR digestive OR gastrointestinal infections OR
gastrointestinal symptoms OR diarrhea OR abdominal pain OR
vomiting OR abdominal pain OR flatulence OR constipation) AND
(randomly OR randomized)

846

tAll databases were last searched on May 31, 2024. No restrictions and filters were applied to the
searches. In addition to the database searches, the references cited by the retrieved articles were screened
for additional RCTs that were missed during the searches. No attempt was made to contact the authors
of the retrieved publications for additional information or data, as this approach rarely succeeds.




3.192 publications identified during initial database searches:
- PubMed database (N = 897)

- Web of Science database (N = 1.449)

- Cochrane Library (N = 846)

el Duplicate removed (n = 450) I

| 2,742 publications |

%| Excluded by abstracts/titles (n = 2,592) I

| Articles selected for full-text evaluation (n = 150)

81 articles were excluded:

- Outcomes were not investigated (n = 73)

- Numerical values were not reported (n = 4)

> - Follow-up study (n=1)

- Data could not be converted to the preferred format (n=1)
- Non-randomized (n=1)

- LGG control (n=1)

69 articles were included in the present meta-analysis

Supplementary Figure 1 Flow-chart of the study selection process.



Supplementary Table 2 Characteristics of the included trials on gastrointestinal outcomes.

reduction

Reference Country Age Participant Intervention Control (N) Intervention Total daily Outcome(s) Results Key
description N) duration dose, CFU considerations
Oksanen et al., | Finland >10yr Travelers LGG powder Placebo 1-2 wk 2x10° Traveler's Not Large sample
1990 (mean: (373) containing ethyl diarrhea events | significant size; potential
43.8 yr) cellulose (331 cases) variability due to
powder (383) the inclusion of
both children and
adults
Razaetal., Pakistan | 1-24 Children with LGG powder Placebo 2d 1x1010-11 Diarrhea 58% risk Small sample size
1994 months acute diarrhea mixed in oral containing events on 2" reduction
(mean: rehydration microcrystalline day (17 cases) for diarrhea
1.1 yr) solution (16) cellulose
powder mixed
in oral
rehydration
solution (16)
Arvola et al., Finland 2 wk to Children with LGG powder in | Placebo 7-10d 4x10'°(2x10'° | Antibiotic- Not Broad age range
1999 12.8 yr respiratory capsules + capsules b.i.d) associated significant (spanning across
(mean: infections antibiotics (61) | containing diarrhea events multiple
4.8 yr) receiving microcrystalline (1.6% developmental
antibiotics cellulose C.Difficile and stages)
powder + 2.5% Norwalk-
antibiotics (58) like calicivirus;
12 cases) and
diarrhea
duration
Vanderhoof et | United 6 mo to Children with LGG powder in | Placebo Until 1x10'° (<12 Antibiotic- 61% risk Potential
al., 1999 States 10 yr acute infectious capsules capsules antibiotic kg)-2x10'° associated reduction variability due to
(mean: disorders (1x10'7) for containing courses were (>12 kg) diarrhea events | for broad age range
3.9yr) receiving those weighing | inulin powder + | completed (32 cases) and diarrhea; (spanning across
antibiotics <l2kgor2 antibiotics (95) or diarrhea diarrhea 1.2-day multiple
LGG capsules ceased duration shorter developmental
(2x10') for duration for | stages) and
those weighing diarrhea weight-based
>12 kg + dosing
antibiotics (93)
Armuzzi etal., | Italy Mean: H. Pylori- LGG powder + | Triple therapy 2wk 1.2x1010 Antibiotic- 70% risk Not using placebo
2001 37 yr positive patients | triple therapy with (6x10%b.1.d) associated GI reduction
undergoing with pantoprazole, symptom for
eradication pantoprazole, clarithromycin, events (73 composite
therapy clarithromycin, | and tinidazole cases) GI
and tinidazole (60) outcomes;
(60) 70% risk
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for
diarrhea;
70% risk
reduction
for taste
disturbance;
60% risk
reduction
for bloating
Hatakka et al., | Finland 1-6 yr Children Milk Regular milk 7 mo 1-2x10% (from | GI symptom Not Large sample
2001 (mean: attending day supplemented (261) 200 mL of events (386 significant size; long
4.5 yr) care centers with LGG milk cases) and GI duration
(252) containing 5- duration
10x10°
CFU/mL)
Szajewska et Poland 1-36 mo | Children LGG powder Placebo powder | For the 1.2x10'0 Nosocomial 80% risk Children
al., 2001 (mean: hospitalized (45) (36) duration of the | (6x10°b.i.d) diarrhea events | reduction confirmed
10.7 for reasons other hospitalization (23% for diarrhea | diarrhea-free at
mo) than diarrhea rotavirus; 15 baseline,
events) and minimizing
diarrhea reverse causation
duration
Thomas et al., | United >18 yr Hospitalized LGG powder in | Placebo 2 wk 2x10'° (1x10' | Antibiotic- Not Large sample
2001 States (mean: patients capsules + capsules b.i.d) associated significant size; broad age
59 yr) receiving antibiotics containing diarrhea events range (spanning
antibiotics (133) inulin powder + (79 cases) across different
antibiotics (134) life stages)
Cremonini et Italy 18-61 yr | H. pylori LGG powder + | Placebo powder | 7d 1.2x10'° Antibiotic- 86% risk Broad adult age
al., 2002 positive, triple therapy + pantoprazole, (6x10°b.1.d) associated GI reduction range (spanning
asymptomatic with clarithromycin, symptom for loss of across different
patients pantoprazole, and tinidazole events (12 appetite; life stages); low
undergoing clarithromycin, | (60) cases) 85% risk events
eradication and tinidazole reduction
therapy (60) for taste
disturbance
Mastretta et Italy 1-18 mo | Children LGG powder in | Placebo For the 1x101° Nosocomial GI | Not Large sample size
al., 2002 (mean: hospitalized for capsules (114) capsules duration of the infections (51) | significant
10 mo) common containing inert | hospitalization
diseases oligosaccharides
powder (106)
Kirjavainen et | Finland Mean: Infants with Hydrolyzed Hydrolyzed 1.6 mo 1x10° per GI symptom Not Small sample; no
al., 2003 5.5 mo atopic diseases whey formula whey formula gram of events (0 significant events observed;
with LGG (14) | (8) formula; ~3 x cases) same
10" CFU/kg developmental
body weight stage; atopic

condition limits

11



generalizability;
unclear dosing

Banaszkiewicz | Poland 2-16 yr Children with LGG powder in | Placebo powder | 3 mo 2x107 (1x10° Abdominal Not Wide age range;
et al., 2005 constipation capsules + in capsules + b.i.d) pain or significant low events
Lactulose (43) Lactulose (41) vomiting
events (9
cases)
Bousvaros et United Mean: Children with LGG powder in | Placebo For2 yearsor | 2x10'°(1x10 | Vomiting, Not Broad age range
al., 2005 States 14.8 Crohn's disease capsules (39) capsules until a clinical | b.i.d) nausea, or significant (spanning across
containing relapse was abdominal pain multiple
inulin powder documented events (5 developmental
(36) cases) stages); atopic
condition limits
generalizability
Folster-Holst Germany | 1-55mo | Infants with LGG powder in | Placebo 2 mo 1x10'°(5x10° Diarrhea, Not Broad age range
et al., 2006 (1.6 yr) moderate to capsules (26) capsules b.i.d) vomiting, or significant (spanning across
severe atopic containing nausea multiple
dermatitis microcrystalline events(15 developmental
cellulose cases) stages); atopic
powder (27) condition limits
generalizability
Griiber et al., Germany | 3-12mo | Infants with LGG, Placebo capsule | 3 mo 1x10'°(5x10° GI symptom Not Same
2007 (mean: mild to moderate | cellulose, containing b.i.d) events (28 significant developmental
7.3 mo) | atopic saccharose, and | cellulose, cases) stage; atopic
dermatitis magnesium saccharose, and condition limits
stearate powder | magnesium generalizability
in capsules (54) | stearate powder
(48)
Kekkonen et Finland Mean: Marathon Milk-based Milk-based fruit | 3 mo Capsules: Diarrhea, Not Participants were
al., 2007 40 yr runners fruit drinks drinks or 1x10'° (5x10° vomiting, or significant athletes, limiting
containing placebo b.i.d) abdominal pain generalizability;
LGG or LGG capsules (71) Drinks: 4x10'° | events (40 dosing variation
powder in (2x10'%b.i.d) cases) by delivery
capsules (70) methods
(capsules vs.
drinks) may
introduce
variability
Osterlund et Finland Median: | Colorectal LGG powder in | Adjuvant 8 mo 1-2x10'° Chemotherapy- | 42% risk Long duration;
al., 2007 60 yr cancer patients capsules + chemotherapy associated reduction high events;
undergoing adjuvant (51) diarrhea events | for diarrthea | cancer limits
chemotherapy chemotherapy (119 cases) generalizability;
97) imbalance in the

number of
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participants in
both group

Szajewska et Poland 5-17 yr H. pylori- LGG powder + | Placebo- 1 wk 2x107 (1x10° Antibiotic- Not Broad age range
al., 2009 positive children | triple therapy containing b.i.d) associated significant (spanning across
undergoing with maltodextrin diarrhea, multiple
eradication amoxicillin, powder + triple vomiting, developmental
therapy clarithromycin, | therapy with nausea, stages); low
and amoxicillin, abdominal events
omeprazole clarithromycin, pain,
(35) and omeprazole constipation,
(31) taste
disturbance, or
loss of appetite
events (8
cases)
Hojsak et al., Croatia Mean: Hospitalized Fermented Fermented milk | For the 1x10° Nosocomial GI | 76% risk Large sample
2010 10 yr children free milk (366) duration of the infection reduction size; age was not
from GI and supplemented hospitalization events (63 for diarrhea | well-defined;
respiratory with LGG cases) children
infections (376) confirmed to be
infection-free at
baseline,
minimizing
reverse causation
Hojsak et al., Croatia >1yr; Children Fermented Fermented milk | 3 mo 1x10° GI infection Not Large sample
2010 Mean: attending day milk (142) events (52 significant size; age was not
44yr care centers supplemented cases) and GI well-defined
with LGG symptom
(139) duration
Morrow et al., | United Mean: Patients LGG powder in | Placebo Until 4x10° 2x10° C. Difficile Not Critical illness
2010 States 53.5yr requiring capsules capsules extubation, b.i.d) and non-C. significant limits
mechanical (overall: 68; C. | containing tracheostomy Difficile generalizability;
ventilation difficile: 4) inulin powder placement, or diarrhea events age was not well-
(overall: 70; C. death (103 cases) and defined
difficile: 13) C. Difficile
diarrhea
duration
Nermes et al., Finland Mean: Infants with Hydrolyzed Hydrolyzed 3 mo 3.4x10° (from GI infection Not Small sample
2010 6.7 mo atopic dermatitis | casein formula | casein formula a formula events (2 significant size; low events;
with LGG (19) | (20) containing cases) same
5.0x107 developmental
CFU/g) stage; atopic
condition limits
generalizability
Davidson et United 18-49 yr | Adults receiving | LGG powder in | Placebo 1 mo 2x10' (1x10' | Diarrhea, Not Low sample size;
al., 2011 States (mean: influenza capsules (19) capsules b.i.d) abdominal significant high events;
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33.3yr) | vaccine containing pain, nausea, broad adult age
inulin powder bloating, range (spanning
(20) constipation, across different
loss appetite, life stages)
rumbling, or
flatulence
events (36
cases)
Kumpu et al., Finland 2-6 yr Children Milk Milk (250) 7 mo 1x108 GI symptom Not Large sample
2012 (mean: 4 | attending supplemented events (423 significant size; high events;
yr) daycare centers with LGG cases) long duration
(251)
Kumpu et al., Finland 18-30 yr | Patients LGG powder in | Placebo 3 wk 4x101 GI symptom Not Small sample
2013 (mean: requiring capsules (13) capsules events (3 significant sizes
24.1yr) | tonsillectomy containing cases)
hemicellulose
powder (15)
Ruiz et al., Cuba Mean: H. pylori- LGG + triple Placebo + triple | 2 wk 1.2x1010 Antibiotic- Not Age was not
2013 56.6 yr positive children | therapy with therapy with (6x10°b.1.d) associated GI significant well-defined
undergoing amoxicillin, amoxicillin, symptom
eradication clarithromycin, | clarithromycin, events (11
therapy and and omeprazole cases)
omeprazole (30)
29)
Bajaj et al., United 18-65 yr | Patients with LGG (18) Placebo (19) 1 mo 5.1-6.1x10'%g | Diarrhea, Not Atopic condition
2014 States (mean: cirrhosis abdominal significant limits
57.3 yr) pain, or generalizability;
bloating (10 unclear dosing
cases) reference (the
study reports the
dose in
CFU/gram, but it
is unclear
whether this
refers to a gram
of powder, food,
liquid, or another
vehicle)
Sindhu et al., India 0.5-5yr | Children With LGG powder in | Placebo 1 mo 1x10'° Diarrhea Not Broad children
2014 (median: | Rotavirus and capsules (64) capsules events during significant age range
1 yr) Cryptosporidium containing follow-up and (spanning across
gastroenteritis microcrystalline vomiting different
cellulose events (88 developmental
powder (59) cases) and stages)
diarrhea

duration
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Doron et al., United >18 yr Adults positive LGG powder in | Placebo 2 wk 2x10'"°(1x10'° | Diarrhea, Not Broad age range
2015 States (mean: for vancomycin- | capsules (6) capsules b.i.d) abdominal significant (spanning across
70 yr) resistant containing pain, nausea, different life
enterococci microcrystalline bloating, or stages); small
cellulose constipation sample size
powder (5) events (9
cases)
Bruzzese et Italy 0.5-5yr | Hospitalized Drink Placebo drink 2 wk 6x10° (3x10° Nosocomial GI | 82% risk Broad age range
al., 2016 (mean: children containing (45) b.i.d) infection reduction (spanning across
2.8 yr) LGG, vitamin events (13 for multiple
B, vitamin C, cases) Nosocomial | developmental
and zinc (45) GI stages)
infections
Jensen et al., Denmark | 18-65yr | Chronic low LGG capsules Placebo 3.3 mo 1.2x10'0 GI symptom Not Broad age range
2018 (mean: back pain (44) capsules (45) (6x10°b.i.d) events (8 significant (spanning across
46.2 yr) | patients with cases) different life
type 1 or mixed stages); low
Modic changes events
Wang et al., Canada >65yr Nursing home LGG capsules Placebo 6 mo 2x10'"°(1x10'° | Diarrhea, Not Long duration;
2018 (mean: residents (100) capsules b.i.d) vomiting, or significant geriatric
85.5 yr) containing nausea events population
calcium (59 cases)
carbonate (96)
Schnadower et | United 3 mo-4 Children with LGG powder in | Placebo 5d 2x10'°(1x10'° | Diarrhea Not Large sample
al., 2019 States yr gastroenteritis capsules (472) capsules (479) b.i.d) (45.6% viruses | significant size; broad age
(median: and 15.2% range (spanning
1.4 yr) bacteria (incl. across multiple
14% developmental
rotavirus); <7 stages)
d), nausea,
bloating,
constipation,
loss appetite,
rumbling, or
flatulence
events (122
cases) and
diarrhea and
vomiting
duration
Basturk et al., Turkey 0-12mo | Infants with LGG drops Placebo drops 1 mo 1x10° Diarrhea, 83% risk Same
2020 (mean: cow's milk (48) (52) vomiting, reduction developmental
4.4 mo) | protein allergy abdominal for diarrhea | stages; atopic

pain, bloating,
or constipation
events (26

condition limits
generalizability
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cases)
Dziechciarz et | Poland 1 mo-5 Children LGG powder + | Placebo powder | 1-1.5 mo 2x108 (1x108 GI infection Not Broad age range
al., 2020 yr(11.5 gastroesophageal | proton pump + proton pump b.i.d) events (18 significant (spanning across
mo) reflux disease inhibitors (30) inhibitors (29) cases) multiple
developmental
stages); low-dose
LGG
Johnstone et United >18 yr Critically ill LGG capsules Placebo Fora 2x1010 Diarrhea Not Large,
al., 2021 States, (mean: patients (1,318) capsules maximum 2 events (1,716); | significant multicenter trial;
Canada, | 59.8yr) | requiring containing months or antibiotic- wide age range;
and mechanical microcrystalline | until associated critical illness
Saudi ventilation cellulose discharge diarrhea events limits
Arabia (1,332) from the ICU (1,572 cases) generalizability
or until
Lactobacillus
species were
isolated from
a sterile site or
cultured
Loke et al., Australia | 1-10 yr Children with LGG + oral Placebo + oral 18 mo 2x10'° Diarrhea, Not Broad age range
2022 (5.9 yr) peanut allergy immunotherapy | immunotherapy vomiting, or significant (spanning across
receiving oral (79) (83) abdominal pain multiple
immunotherapy events (36 developmental
cases) stages); atopic
condition limits
generalizability
Wischmeyer United >1yr Individuals LGG powder in | Placebo 1 mo Age <5: Diarrhea, Not Potential
et al., 2024 States exposed to capsules (91) capsules 1x10'%; age abdominal significant variability due to
someone with containing >5:2x1010 pain, nausea, the inclusion of
confirmed microcrystalline (1x10'" b.i.d) bloating, both children and
COVID-19 cellulose constipation, or adults; COVID-
diagnosed within powder (91) taste 19 limits
<7d disturbance generalizability;
events (23 dosing varied by
cases) age
Isolauri et al., Finland 4-45mo | Children with Fermented Pasteurized 5d 2x1010-11 Diarrhea 1-day Broad age range
1991 acute diarrhea milk yogurt (24) (1x10'0-1 duration shorter (spanning across
(82% rotavirus; supplemented b.i.d) duration for | multiple
<1 wk) with LGG (24) diarrhea developmental
stages); small
sample size
Kaila et al., Finland 7-37 mo | Children with Fermented Pasteurized 5d 2x1010-11 Diarrhea 1.4-day Broad age range
1992 (1.3 yr) acute rotavirus milk yogurt (17) (1x1010-11 duration shorter (spanning across
diarrhea (<1 wk) | supplemented b.i.d) duration for | multiple
with LGG (22) diarrhea developmental

stages); small
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sample size;
pathogen was

specified
(rotavirus)
Isolauri et al., Finland 5-28 mo | Children with LGG powder No LGG (21) 5d 2x10'"°(1x10'° | Diarrhea 0.8-day Small sample
1994 (mean: acute rotavirus 20 b.i.d) duration shorter size; pathogen
1.2 yr) diarrhea (<1 wk) duration for | was specified
diarrhea (rotavirus)
Majaama et Finland 4-35mo | Children with LGG powder Lactophilus 5d 2x10°(1x10° Diarrhea 1-day Broad age range
al., 1995 (mean: acute rotavirus (16) powder (14) b.i.d) duration shorter (spanning across
1.4 yr) gastroenteritis duration for | multiple
(<1 wk) diarrhea developmental
stages); small
sample size;
pathogen was
specified
(rotavirus)
Pant et al., Thailand | 1-24 mo | Children with LGG powder Placebo powder | 2d Ix10%0-11 Diarrhea 1.4-day Small sample size
1996 (mean: 8 | acute diarrhea (14) containing duration shorter
mo) (<2 wk) microcrystalline duration for
cellulose (12) diarrhea
Guarino et al., | Italy 3-36 mo | Children with Milk or Oral rehydration | 5d 6x10°(3x10° Diarrhea 1.6-day Broad age range
1997 (mean: mild diarrhea formula solution (48) b.i.d) duration shorter (spanning across
1.6 yr) (61% rotavirus; supplemented duration for | multiple
<2d) with LGG diarrhea developmental
powder (52) stages); no
placebo
Shornikova et | Russia 1-36 mo | Children with LGG powder Placebo powder | 5d 1x10'0(5x10° Diarrhea 1.1-day Broad age range
al., 1997 (mean: acute diarrhea (59) containing b.i.d) duration shorter (spanning across
1.06 yr) (27% rotavirus cellulose (64) duration for | multiple
and 21% diarrhea developmental
bacteria; <5 d) stages)
Oberhelman et | Peru 6-24 mo | Undernourished LGG powder in | Placebo 15 mo 3.7x10'° Diarrhea Not Long duration;
al., 1999 (mean: children capsules (99) capsules duration significant undernourishment
1.2y) containing limits
microcrystalline generalizability
cellulose
powder (105)
Guandalini et Italy 1-36 mo | Children with LGG + oral Placebo + oral Until diarrhea | 1x10'° Diarrhea 0.57-day Large sample;
al., 2000 acute diarrhea rehydration rehydration ceased duration shorter broad age range
(35% rotavirus solution (147) solution (140) duration for | (spanning across
and 15% diarrhea multiple
invasive developmental
pathogens ) stages)
Jasinski etal., | Uruguay | 1-36 mo | Children with LGG + oral Placebo + oral 5d 1x1010 Diarrhea 3-day age range
2002 acute diarrhea rehydration rehydration duration shorter (spanning across
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(40% rotavirus) solution (45) solution (52) duration for | multiple
diarrhea developmental
stages)
Costa-Ribeiro | Brazil 1-24 mo | Children with LGG powder in | Placebo Until diarrhea | 1x10'° Diarrhea Not Included only
et al., 2003 (10 mo) | acute, capsules + oral | capsules ceased duration significant males
moderately rehydration containing
dehydrating solution (61) inulin powder +
diarrhea (50% oral rehydration
rotavirus; 3 d) solution (63)
Salazar-Lindo | Uruguay | 3-36 mo | Children with Milk formula Milk formula Until diarrhea | 1 % 10" per Diarrhea Not Broad age range
et al., 2004 (1.2 yr) acute diarrhea supplemented (52) ceased or a serving of duration significant (spanning across
(32% rotavirus; with LGG (51) maximum of 5 | milk; 150 multiple
<2d) d mL/kg/day developmental
(max 1000 stages); dosing
mL/day) varied by weight
Salminen et Finland Mean: HIV patients on | Juice-milk Juice-milk drink | 2 wk 1-5x101° Diarrhea Not Low sample size;
al., 2004 44.5 yr antiretroviral drink (17) duration significant HIV limits
therapy supplemented generalizability;
with LGG (17) age was not well-
defined
Basu et al., India Mean: Children with LGG powder + | Placebo powder | Minimum 1.2x10%(6x107 | Diarrhea and 0.5-day Large sample;
2007 1.9 yr acute diarrhea oral + oral 7 d or until b.i.d) vomiting longer low dose; age
(75.8% rehydration rehydration diarrhea duration duration for | was not well-
rotavirus) solution (323) solution (323) ceased combined defined
diarrhea
and
vomiting
Basu et al., India Mean: Children with LGG powder + | Placebo powder | Minimum 1.2x10%(6x107 | Diarrhea and 3.9-day Large sample;
2007 4.1yr persistent oral + oral 7 days or b.i.d) vomiting shorter low dose; age
diarrhea (E. coli rehydration rehydration until diarrhea duration duration for | was not well-
(9%), Shigella solution (117) solution (118) ceased diarrhea; defined
spp. (7%), 1.9-day
Clostridium shorter
difficile (6%), E. duration for
histolytica (7%), combined
G. lamblia (5%), diarrhea
and mixed and
infections (4%); vomiting
>14d)
Canani et al., Italy 3-36 mo | Children with LGG solution Oral rehydration | 5d 1.2x10'°(6x10° | Diarrhea and 1.2-day Broad age range
2007 acute diarrhea (100) solution (92) b.i.d) vomiting shorter (spanning across
(<24d) duration duration for | multiple
diarrhea; developmental
0.6-day stages)
shorter

duration for
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combined
diarrhea
and
vomiting
Rautanen et Finland 6-36 mo | Children with LGG powder + | Placebo powder | For the 1x10'° (5x10° Diarrhea Not Low sample size;
al., 2008 (1.4 yr) acute diarrhea hypotonic oral + hypotonic oral | duration of the | b.i.d.) duration significant broad age range
(<1 wk) rehydration rehydration hospitalization (spanning across
solution (28) solution (31) multiple
developmental
stages)
Basu et al., India Mean: Children with LGG powder + | Placebo powder | Minimum 2x10'2(1x10'? | Diarrhea and 1-day Large sample
2007 1.6 yr acute diarrhea oral + oral 7 day or until | b.i.d.) vomiting shorter size; dose-
(57% rotavirus) rehydration rehydration diarrhea duration duration for | response trial
solution (186) solution (185) ceased diarrhea; 1- | (10"2CFU vs 10'°
day shorter | CFU; the highest
duration for | dose was selected
combined for meta-analysis)
diarrhea
and
vomiting
Czerwionka- Poland 2-36 mo | Children with LGG + oral Oral rehydration | For the 5x10° in 200 Diarrhea 1-day Broad age range
Szaflarska et acute diarrhea rehydration solution (50) duration of the | mL solution; duration shorter (spanning across
al., 2009 (55% rotavirus) solution (50) hospitalization | administered duration for | multiple
at 50 mL/kg diarrhea developmental
body weight stages); no
placebo
Misra et al., India Mean: Children with LGG powder in | Placebo 10d 1x10° Diarrhea Not Large sample;
2009 1.1yr diarrhea (27% capsules (105) capsules duration significant age was not well-
rotavirus) containing defined
microcrystalline
cellulose
powder (105)
Ritchie et al., Australia | 4-24 mo | Children with LGG capsules Placebo 3d 1.5x10'° Diarrhea Not Large sample size
2010 (mean: acute diarrhea (100) capsules (100) (5x10° t.i.d.) duration significant
89mo) | (<7d)
Nixon et al., United 6-72 mo | Children with LGG powder in | Placebo 5d Not reported Diarrhea and Not Broad age range
2012 States (2.1yr) acute diarrhea capsules (63) capsules vomiting significant (spanning across
(<74d) containing duration multiple
inulin powder developmental
(66) stages); unclear
dosing
Aggarwal et India 6-60 mo | Children with LGG powder in | Oral rehydration | 5d 1x10'° Diarrhea 0.7-day Broad age range
al., 2014 acute diarrhea capsules + oral | solution (100) duration shorter (spanning across
(<74d) rehydration duration for | multiple
solution (100) diarrhea developmental

stages); no
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placebo

Swanjlung et Finland 1-5yr Children LGG powder in | Placebo 3 wk 8-9x10° Diarrhea, Not Low sample size;
al., 2015 referred to capsules (17) capsules vomiting, or significant broad age range
adenotomy containing abdominal pain (spanning across
crystalline duration multiple
cellulose developmental
powder (15) stages)

Supplementary Table 3 The methodological quality of the included trials on gastrointestinal outcomes.
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Study (year) Selection bias Performance bias Detection bias Attrition bias Reporting | Other
bias bias
Random sequence Allocation Blinding of Blinding of outcome Incomplete Selective
generation concealment participants and assessment outcome data reporting
personnel

Oksanen et al.,, 1990 | Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Raza et al,, 1994 Low risk Unclear Low risk Low risk Low risk Unclear Unclear
Arvola et al., 1999 Low risk Unclear Low risk Unclear High risk Unclear Unclear
Y;g;d erhoof et al., I Low risk Low risk Low risk RS Unclear Unclear
Armuzzi et al., 2001 | Unclear Low risk High risk High risk Low risk Unclear Unclear
Hatakka et al., 2001 | Low risk Unclear Low risk Low risk Low risk Unclear Unclear
%3]16 wska et al., Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Thomas et al., 2001 | Unclear Unclear Low risk Low risk Low risk Unclear Unclear
gégglomm etal, Low risk Low risk Low risk Low risk Low risk Unclear Unclear
Mastretta et al., 2002 | Unclear Low risk Low risk Low risk Low risk Unclear Unclear
Kirjavainen et al., Unclear ) Low risk

2003 Unclear Low risk Unclear Unclear Unclear
1238 (I)l;lSZkleWICZ etal,, | Low risk Low risk Low risk Low risk Low risk Unclear Unclear
2B(§)(;1 SS varos et al., Low risk Unclear Low risk Unclear Low risk Unclear Unclear
§8(1)s6ter—Holst etal, Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Griiber et al., 2007 Unclear Unclear Low risk Unclear Low risk Unclear Unclear
2Kgé<;< onen et al., Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Sgg;ﬂund ctal, Low risk High risk High risk High risk Low risk Unclear | Unclear
SzajeWSka et al" Low risk Low risk Low risk Low risk Low risk IInclear IInclear
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2009

Hojsak et al., 2010 Unclear Low risk Low risk Low risk Low risk Unclear Unclear
Hojsak et al., 2010 Unclear Low risk Low risk Low risk Low risk Unclear Unclear
Morrow et al., 2010 | Low risk Unclear Low risk Low risk Low risk Unclear Unclear
Nermes et al., 2010 Unclear Unclear Low risk Unclear Low risk Low risk Unclear
Davidson et al., Low risk . Low risk Low risk Low risk .

2011 Low risk Low risk Unclear
Kumpu et al., 2012 Low risk Unclear Low risk Unclear Low risk Low risk Unclear
Kumpu et al., 2013 Low risk Low risk Low risk Low risk Low risk Unclear Unclear
Ruiz et al., 2013 Unclear Unclear Unclear Unclear Low risk Unclear Unclear
Bajaj et al., 2014 Low risk Unclear Unclear Unclear Low risk Unclear Unclear
Sindhu et al., 2014 Low risk Unclear Low risk Unclear Low risk Low risk Unclear
Doron et al., 2015 Low risk Unclear Low risk Unclear Low risk Unclear Unclear
Bruzzese et al., 2016 | Low risk Low risk Low risk Low risk Low risk Low risk Unclear
Jensen et al., 2018 Low risk Low risk Low risk Unclear Low risk Low risk Unclear
Wang et al., 2018 Low risk Low risk Low risk Low risk Low risk Unclear Unclear
Schnadower et al., Low risk . Low risk Low risk Low risk .

2019 Low risk Low risk Unclear
Basturk et al., 2020 Unclear Low risk Low risk Unclear Low risk Unclear Unclear
2Dozzlf(:)chmarz etal., Low risk Low risk Low risk Low risk Low risk Low risk Unclear
; %l;ristone etal., Low risk Low risk Low risk Low risk Low risk Low risk Unclear
Loke et al., 2022 Low risk Low risk Low risk Low risk Low risk Low risk Unclear
;Ké;s‘(‘:hmeyer etal., Low risk Low risk Low risk Low risk Low risk Low risk Unclear
Isolauri et al., 1991 Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Kaila et al., 1992 Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Isolauri et al., 1994 | Unclear Unclear High risk High risk Low risk Unclear Unclear
Majaama et al., 1995 | Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Pant et al., 1996 Low risk Unclear Low risk Low risk Low risk Unclear Unclear
Guarino et al., 1997 | Low risk Unclear High risk High risk Low risk Unclear Unclear
Shornikova et al., Unclear Unclear Low risk Unclear Low risk Unclear Unclear

1997
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Oberhelman et al.,

Low risk

Low risk

1999 Unclear Low risk Unclear Unclear Unclear
S(;l(?(;l dalini et al, Unclear Unclear Low risk Low risk Low risk Unclear Unclear
Jasinski et al., 2002 Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Costa-Ribeiro et al., | Unclear . Low risk

2003 Unclear Low risk Unclear Unclear Unclear
Salazar-Lindo et al., | Low risk Low risk Low risk Low risk

2004 Unclear Unclear Unclear
Salminen et al., 2004 | Low risk Unclear Low risk Unclear Low risk Unclear Unclear
Basu et al., 2007 Low risk Low risk Low risk Low risk Low risk Unclear Unclear
Basu et al., 2007 Low risk Low risk Low risk Low risk Low risk Unclear Unclear
Canani et al., 2007 Low risk Low risk High risk Low risk Low risk Low risk Unclear
Rautanen et al., 2008 | Unclear Low risk Low risk Low risk Low risk Unclear Unclear
Basu et al., 2007 Low risk Low risk Low risk Low risk Low risk Unclear Unclear
Czerwionka- Unclear Unclear High risk High risk Unclear Unclear Unclear
Szaflarska et al.,

2009

Misra et al., 2009 Low risk Unclear Low risk Low risk Low risk Unclear Unclear
Ritchie et al., 2010 Low risk Low risk Low risk Low risk Low risk Unclear Unclear
Nixon et al., 2012 Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Aggarwal et al., Low risk Low risk Low risk Unclear Low risk Low risk Unclear
2014

Swanjlung et al., Low risk Low risk Low risk Low risk Low risk Low risk Unclear

2015
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%
Reference Age group Duration  Dose B8 (@5% C1) Weight
Vomiting

Armuzzi (2001) [28] Aduls 2wk 1.2x10M0 — e 050 (0.10, 2.60) 200
Cremonini (2002) [32] Children 1wk 1.2x10M0 & 033001, 7.74) 052
Banaszkiewicz (2005) [35] Children 3 mo 2x10%9 - 280 (0.12,68.00) 057
Bousvarus (2005) [36] Children ~ Unfixed ~ 2x10M0 * 277 (0:12.66.00) 058
Folster-Holst (2006) [37] Children 2 mo 1x10M0 — e 0.78(0.19,3.15) 27
Szajewska (2009) [41] Children ~ Unfixed ~ 2x10%9 & 180020, 14.00) 128
Hojsak (2010) [42] Children  Unfixed  1x10°9 —— 0,50 (0.30, 0.90) 1315
Hojsak (2010) [43] Children 3 mo 1x10%9 —— 060 (029, 1.29) 872
Sindhu (2014) [51] Children 1 mo 1x10M0 - 114091, 1.43) .10
Bruzzese (2016) [53] Children 2.1 wk 6x109 ——— 111048, 2.20) 810
Schnadower (2019) [56] Children  5d 2x10M0 —— 079043, 1.45) 1142
Basturk (2020) [57] Children 4 wk 1x10%9 —— 0.45(0.20,0.98) 756
Loke (2022) [60] Children ~ Unfixed ~ 2x10M0 —— 091 (052 1.56) 1315
Overall (l-squared = 22.0%, p = 0.221) < 082 (085, 1.05) 10000
Nausea

Armuzzi (2001) [28] Adults 2wk 1.2x10M0 ———— 110 (060, 2.10) 3659
Cremonini (2002) [32] Children 1wk 1.2x10M0 L 067 (012,350) 497
Bousvarus (2005) [36] Children ~ Unfixed ~ 2x10M0 <> 092 (006, 1420) 192
Folster-Holst (2006) [37] Children 2 mo 1x10M0 —— 0.78 (019, 3.15) 728
Szajewska (2009) [41] Children ~ Unfixed ~ 2x10%9 —_— 120030, 4.60) 770
Davidson (2011) [46] Adutts  1mo 2x10M0 — s 316 (0.72,1380) 658
Doron (2015) [52] Adults 2wk 2x10M0 - 021003, 131) 408
Schnadower (2019) [56] Children  5d 2x10M0 — e 081038, 1.71) 2538
Wischmeyer (2024) [61] Both 1mo 1x10M0 — e 040 (0.08, 2.00) 554
Overall (I-squared = 0.0%, p = 0.556) 092 (063, 1.35) 100.00
Abdominal pain

Armuzzi (2001) [28] Aduls 2wk 1.2x10M0 070 (020, 2.20) 348
Cremonini (2002) [32] Children 1wk 1.2x10M0 —_— 100 (023, 4.40) 230
Banaszkiewicz (2005) [35] Children 3 mo 2x10%9 ———— 0.57 (0.15, 2.24) 274
Bousvarus (2005) [36] Children ~ Unfixed ~ 2x10M0 & 0.46 (0,04, 4.87) 087
Szajewska (2009) [41] Children  Unfixed ~ 2x10%9 —— 130 (080, 2:20) 1054
Davidson (2011) [46] Adults  1mo 2x10M0 105007, 15.60) 068
Ruiz (2013) [49] Adults 2wk 6x10%9 — e 069(0.22,2.19) am
Bajaj (2014) [50] Adults 1mo 5.1-6.1x100 — e 1.06 (0.31, 3.60) 333
Doron (2015) [52] Adults 2wk 2x10M0 e 0,83(0.07, 1020) 081
Basturk (2020) [57] Children 1 mo 1x10%9 L 072(0.13,4.14) 167
Loke (2022) [60] Children ~ Unfixed ~ 2x10M0 —— 108079, 1.46) 5301
Wischmeyer (2024) [61] Both 1mo 1x10M0 —e 053024, 1.19) 780
Overall (I-squared = 0.0%, p = 0.895) L1 099079, 1.29) 10000
Bloating |

Armuzzi (2001) [28] Adults 2wk 1.2x10M0 ———— 040 (020, 0.80) 248
Cremonini (2002) [32] Children 1wk 1.2x10M0 — e 100 (029,3.48) 027
Davidson (2011) [46] Adutts 1 mo 2x10M0 > 0,53 (0.05,5.34) 283
Ruiz (2013) [49] Adults 2wk 6x10%9 — e 062(0.16,2.38) 808
Bajaj (2014) [50] Adutts  1mo 5.1-6.1x10M0 ——— e 176 (049, 631) 854
Doron (2015) [52] Aduls 2wk 2x10%0 ——— 083028, 2.44) 1er
Schnadower (2019) [56] Children  5d 2x10M0 —— 152(069,3.35) 1885
Wischmeyer (2024) [61] Both 1mo 1x10M0 —— 0.57(025,1.29) 17.87
Overall (I-squared = 20.2%, p = 0.269) - 077 (051,1.17) 100.00
Constipation

Armuzzi (2001) [28] Adults 2wk 1.2x10M0 ———— s 150 (0.40,5.00) 1025
Cremonini (2002) [32] Children 1wk 1.2x10M0 ——— 100 (029, 3.48) 1059
Szajewska (2009) [41] Children ~ Unfixed  2x10%9 — e 080 (020, 5.00) 631
Davidson (2011) [46] Adults 1 mo 2x10M0 . 105 (007, 15.60) 224
Doron (2015) [52] Adults 2wk 2x10M0 —— 140 (062,3.09) 2534
Schnadower (2019) [56] Children  5d 2x10M0 e — 1.01(0.49, 2.10) 3087
Basturk (2020) [57] Children 4wk 1x10%9 - 072(0.13,4.14) 546
Wischmeyer (2024) [61] Both 1mo 1x10M0 — . 050 (0.13,1.94) 895

Overall (I-squared = 0.0%, p = 0.948) ? 105 (070, 157) 10000

Stomach rumbling

Davidson (2011) [46] Adutts  1mo 2x10M0 <> 070(0.13,3.74) 843
Doron (2015) [52] Aduls 2wk 2x10%M0 —— 141(045,2.77) 2881
Schnadower (2019) [56] Children  5d 1x10M0 —— 087 (047, 1.61) 6276
Overall (I-squared = 0.0%, p = 0.862) L 0.92 (056, 1.49) 100.00
Loss of appetite

Armuzzi (2001) [28] Adults 2wk 1.2x10M0 —_—— 0,60 (0.30, 1.50) 3368
Cremonini (2002) [32] Children 1wk 12610M0 e 0.14(001,0.26) 1805
Szajewska (2009) [41] Children ~ Unfixed ~ 2x10%9 5 2.70(0.40, 19.00) 1448
Davidson (2011) [46] Adutts 1 mo 2x10M0 - L 0,09 (001, 1.62) 959

Dziechciarz (2020) [58] Children  1-15mo  1x10% — 0.41(012,1.45) u2
Overall (I-squared = 45.2%, p = 0.121) 3 044018, 105) 100.00

Taste disturbance

Armuzzi (2001) [28] Adus 2wk 1.2x10M0 —_— 030(0.10,0.70) 25
Cremonini (2002) [32] Children 1wk 1.2x10M0 —_—— 0.15(0.05,046) 2118
Szajewska (2009) [41] Children ~ Unfixed ~ 2x10%9 —_—— 070(020,2:30) 1833
Ruiz (2013) [49] Aduts 2wk 6x10"9 —_— 069(022.2.19) 2011
Wischmeyer (2024) [61] Both 1mo 1x10M0 —_—— 060 (0.15, 2.44) 1484
Overall (-squared = 24.9%, p = 0.256) L ——— 040 (0.22,0.72) 100.00

NOTE: Weights are from random effects analysis

.01 1 20 40 60

Supplementary Figure 2 The effect of Lacticaseibacillus rhamnosus GG supplementation on the risks of
vomiting, nausea, abdominal pain, bloating, constipation, stomach rumbling, loss of appetite, and taste
disturbance.
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Supplementary Figure 3 Funnel plots of the effect of effects of Lacticaseibacillus rhamnosus GG
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Supplementary Table 4 Sensitivity analyses of the effect of Lacticaseibacillus rhamnosus GG supplementation on the risks of composite gastrointestinal

outcomes and diarrhea.

Composite gastrointestinal outcomes Diarrhea
Trials RR (95% CI) (%) P* Trials RR (95% CI) (%) P*
(participants/cases) (participants/cases)
Children (<18 yr)!
Overall 18 (3,717/948) 0.73 (0.59, 0.91) 58.1 — 9 (2,502/292) 0.52 (0.36, 0.76) 563 —
Intervention
duration?
Longer 7 (1,269/576) 0.80 (0.54, 1.20) 68.9 4 (606/135) 0.57 (0.34, 0.94) 22.5
Shorter 7 (1,330/228) 0.72 (0.52, 1.01) 333 0.63F 3 (1,073/107) 0.74 (0.48, 1.14) 289  —i
Unfixed 4 (1,118/144) 0.60 (0.37,0.99) 443 0.41% 2 (823/50) 0.23 (0.12, 0.44) 0 —i
Daily dose
>1x10'° CFU 9 (1,799/342) 0.81 (0.60, 1.09) 493 0.33 5(1,289/170) 0.60 (0.39, 0.93) 449 =i
<1x10'° CFU 9 (1,918/606) 0.61 (0.41, 0.92) 66.7 4(1,213/122) 0.43 (0.21, 0.89) 69.7
Dose frequency
Single dose 10 (2,222/723) 0.68 (0.52, 0.91) 65.3 0.54 5(1,278/159) 0.43 (0.27, 0.68) 512 —
Multiple doses 8 (1,495/225) 0.77 (0.49, 1.19) 52 4(1,224/133) 0.71 (0.39, 1.26) 49.9
Sample size
>120 7 (2,980/800) 0.80 (0.63, 1.01) 64.8 0.38 4 (2,097/187) 0.59 (0.38, 0.92) 594 =i
<120 11 (737/148) 0.61 (0.39, 0.95) 46.2 5 (405/105) 0.45 (0.22, 0.89) 59.9
Region
Europe 13 (2,374/725) 0.69 (0.51, 0.93) 64.3 6 (1,396/165) 0.43 (0.24, 0.79) 63.2
Asia 2 (155/60) 0.57 (0.38, 0.87) 0 0.47% 2 (155/60) 0.57 (0.38, 0.87) 0 —i
North America 2 (1,026/127) 0.96 (0.69, 1.34) 0 0.55% 1(951/67) Not pooled — —i
Oceania 1 (162/36) Not pooled — - — Not applicable - —
Outcome subtypes
Nosocomial 4 (1,133/152) 0.49 (0.26, 0.91) 64.1 0.20 3 (913/73) 0.37 (0.14, 1.03) 75.8 =i
Unspecified or 14 (2,584/796) 0.80 (0.64, 0.99) 50.4 6 (1,589/219) 0.61 (0.43, 0.87) 38.5
other
Adults (=18 yr)"
Overall 11 (3,990/2,489) 0.98 (0.92, 1.04) 0 — 6 (3,023/1,956) 0.89 (0.70, 1.12) 535 =i
Intervention

duration?
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Longer 6 (1,124/622) 0.99 (0.91, 1.07) 0 3 (224/130) 0.95(0.22, 4.04) 61.8

Shorter 3 (78/48) 0.88(0.48, 1.59) 13.1 0.95% 1(11/7) Not pooled —

Unfixed 2(2,788/1,819) 0.93(0.77, 1.13) 66.9  0.687 2 (2,788/1,819) 0.93(0.77,1.13) 66.9
Daily dose

>1x10'° CFU 9 (3,339/2,000) 0.99 (0.92, 1.08) 0 0.58 5(2,885/1,853) 0.91 (0.58, 1.42) 51

<1x10' CFU 2 (651/489) 0.93(0.78, 1.11) 62.3 1 (138/103) Not pooled —
Dose frequency

Single dose 5(3,376/2,234) 0.99 (0.93, 1.06) 0 0.35 3(2,835/1,842) 0.94 (0.51, 1.75) 72.3

Multiple doses 6 (614/255) 0.91 (0.79, 1.06) 0 3 (188/114) 0.84 (0.69, 1.01) 0
Sample size

>120 5(3,786/2,423) 0.98 (0.92, 1.04) 0 0.80 3(2,936/1,938) 0.87 (0.69, 1.09) 69.5

<120 5 (204/66) 1.02 (0.75, 1.40) 0 3 (87/18) 1.32(0.36, 4.83) 47.2
Region

Europe 5(919/556) 0.98 (0.90. 1.06) 0 0.99 2 (159/126) 0.72 (0.40, 1.31) 31.7

North America® 6 (3,071/1,933) 0.98 (0.90, 1.07) 0 4 (2,864/1,830) 0.94 (0.74, 1.20) 57.7

Bold numbers indicate statistically significant P <0.05
TAll analyses performed by excluding trials on antibiotic-associated events and trials in adults (>18 yr)

ATl analyses performed by excluding trials on antibiotic-associated events and trials in children (< 18 yr)
*P value for heterogeneity of intervention effect between subgroups according to meta-regression analysis

aLonger duration corresponds to >3 months for composite gastrointestinal outcomes and >1 month for diarrhea. Shorter duration corresponds to <3 months for

composite gastrointestinal outcomes and <1 month for diarrhea.

®Although the trial by Johnstone et al. enrolled participants from the United States, Canada, and Saudi Arabia, it was classified as North American due to the
majority of participants being from the United States and Canada.

tTrials with longer duration as a reference group
{Trials conducted in Europe as a reference group
§Trials on unspecified or other outcome as a reference group

-|-Trials on diarrhea as a reference group
iMeta-regression analyses were not performed due to limited number of trials (i.e., n <10)
CI confidence interval; RR relative risk



Supplementary Table 5 The certainty of the evidence for the effect of LGG supplementation on each outcome.

0.42) days

Effect size (95% | No. studies (total Risk of bias Imprecision | Inconsistency Directness Publication bias Quality of
CDh participants evidence
/events) for risk;
No. studies
(sample size)
Composite GI outcome risk RR: 0.88 (0.81, 38(9,507/4,084) Not serious Not serious | Serious Not serious | Serious Low
0.96)
Diarrhea risk RR: 0.64 (0.52, 24 (7,325/2,717) Not serious Not serious | Not serious Not serious | Serious Moderate
0.77)
Vomiting risk RR: 0.82 (0.65, 13 (2,939/307) Not serious Serious Not serious Not serious | Not serious Moderate
1.05)
Nausea risk RR:0.92 (0.63, 9 (1,589/91) Not serious Serious Not serious Not serious | Serious Low
1.35)
Abdominal pain risk RR:0.99 (0.79, 12 (978/178) Not serious Serious Not serious Not serious | Not serious Moderate
1.24)
Bloating risk RR:0.77 (0.51, 8 (1,441/120) Not serious Serious Not serious Not serious | Serious Low
1.17)
Constipation risk RR: 1.05 (0.70, 8 (1,512/74) Not serious Serious Not serious Not serious | Serious Low
1.57)
Stomach rumbling risk RR: 0.92 (0.56, 3(1,001/51) Not serious Serious Not serious Not serious | Serious Low
1.49)
Loss of appetite risk RR: 0.44 (0.18, 5(327/40) Not serious Serious Not serious Not serious | Serious Low
1.05)
Taste disturbance risk RR: 0.40 (0.22, 5 (470/57) Serious Serious Not serious Not serious | Serious Low
0.72)
GI symptom duration -0.62 (-0.81, - 33 (5,880) Not serious Not serious | Serious Not serious | Serious Low
0.44) days
Diarrhea duration -0.83 (-1.06, - 29 (4,935) Not serious Not serious | Not serious Not serious | Serious Moderate
0.59) days
Vomiting duration -0.08 (-0.16, 6(2,587) Not serious Serious Not serious Not serious | Serious Low
0.01)
Composite respiratory outcome | RR:0.86 (0.78, 23 (7,119/2,660) Not serious Not serious | Serious Not serious | Serious Low
risk 0.94)
Respiratory infection risk RR: 0.87 (0.79, 18 (5,864/2,338) Not serious Not serious | Serious Not serious | Serious Low
0.97)
Respiratory symptom risk RR: 0.90 (0.80, 7 (1,952/561) Not serious Serious Not serious Not serious | Serious Low
1.01)
Respiratory symptom duration RR:-0.92 (-2.27, | 6(1,103) Not serious Serious Serious Not serious | Serious Low

28
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Supplementary Figure 4 Funnel plots of the effects of Lacticaseibacillus rhamnosus GG supplementation
on the duration of gastrointestinal symptoms (A) and diarrhea (B)



Supplementary Table 6 Sensitivity analyses of the effect of Lacticaseibacillus rhamnosus GG supplementation on the duration of gastrointestinal symptoms

and diarrheal.

Gastrointestinal symptoms Diarrhea
Trials WMD (95% CI), (%) P* Trials WMD (95% CI), (%) P*
(participants) days (participants) days

Overall 28 (5,403) -0.62 (-0.81, -0.43) 939 — 25 (4,577) -0.84 (-1.09, -0.60) 979 —
Intervention duration

>1 week 6 (1,364) -0.13 (-0.33, 0.07) 21.6 3(538) -0.09 (-0.29, 0.11) 24.1

<1 week 13 (2,033) -0.97 (-1.32, -0.63) 95.1 0.06F 13 (2,033) -1.06 (-1.43, -0.69) 97.5 0.04+

Unfixed 9 (2,006) -0.47 (-0.90, -0.04) 96.9 0.59% 9 (2,006) -0.86 (-1.46, -0.26) 98.5 0.34%
Daily dose

>1x10'° CFU 18 (3,127) -0.53 (-0.72, -0.34) 92.9 18 (3,127) -0.72 (-1.00, -0.44) 98.2

<1x10' CFU 9(2,147) -0.80 (-1.38, -0.22) 95 0.59 6 (1,321) -1.24 (-2.00, -0.48) 96.7 0.31

Not reported 1(129) Not pooled - - 1(129) Not pooled - -
Dose frequency

Single dose 12 (2,198) -0.59 (-0.90, -0.29) 95.9 9(1,372) -0.64 (-0.98, -0.30) 98.4

Multiple doses 15 (3,076) -0.67 (-1.03, -0.32) 92.9 0.96 15 (3,076) -0.96 (-1.53, -0.38) 974  0.61

Not reported 1(129) Not pooled - - 1(129) Not pooled - -
Sample size

>120 13 (4,582) -0.95 (-1.32, -0.58) 83.3 0.07 12 (3,788) -0.95 (-1.33,-0.58) 84.7 0.69

<120 15 (821) -0.35 (-0.81, -0.43) 933 13 (789) -0.76 (-1.10, -0.42) 98.8
Region

Europe 14 (1,927) -0.85 (-1.07, -0.63) 63.8 11 (1,101) -0.98 (-1.19, -0.77) 60.8

Asia 7 (1,812) -0.53 (-0.96, -0.10) 94.7 0.24% 7(1,812) -1.12 (-1.73, -0.50) 98.1 0.71%

North America 2 (1,072) -0.01 (-0.06, 0.05) 0 0.03% 2 (1,072) 0.04 (-0.03, 0.11) 0 0.01%

South America 4 (528) -0.59 (-1.45,0.27) 94 0.49% 4 (528) -0.59 (-1.45,0.27) 94 0.40%

Oceania 1 (64) Not pooled — - 1 (64) Not pooled - —
Outcome subtypes

Diarrhea 25 (4,577) -0.84 (-1.09, -0.60) 97.9 — See overall — -

Vomiting 6 (2,587) -0.08 (-0.16, 0.01) 12.3 0.04—|— - Not applicable - —

Any 2(313) -1.14 (-2.24, -0.03) 0 0.80—|— - Not applicable - —



Pre-trial diarrhea
duration
>14 days
<7 days
<5 days

Not reported
Free from diarrhea
Etiology
Rotavirus
Any or unknown
pathogens or
unspecified
etiology
Rotavirus positive
proportion
100%

>50% to <100%

<50%
None or not
reported

Not applicable
Not applicable
Not applicable

Not applicable
Not applicable

Not applicable
Not applicable

Not applicable
Not applicable

Not applicable
Not applicable

2(261)
9 (1,554)
7 (1,026)

6 (1,635)
1(81)

7 (374)
22 (4,466)

7 (374)
10 (1,976)

8 (1,870)
4 (620)

2.72 (-5.17, -0.28)
-0.67 (-1.10, -0.25)
-0.98 (-1.62, -0.34)

-0.55 (-1.23,0.12)
Not pooled

-0.98 (-1.47, -0.48)
-0.82 (-1.08, -0.55)

-0.98 (-1.47, -0.48)
-0.69 (-1.04, -0.34)

-0.65 (-1.12, -0.17)
-1.63 (-3.58, 0.32)

90.8
98.1
96.3

97.9

94.5
98.1

94.5
98.6

91.1
95.2
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<0.01§
0.11§

0.05§

0.73+

0.421

0.511
0.391

Bold numbers indicate statistically significant P <0.05

IThe analyses were performed by omitting the trials in adults (>18 yr) and the trials on antibiotic-associated events

*P value for heterogeneity of intervention effect between subgroups according to meta-regression analysis

+Trials with intervention duration of >1 week as a reference group

iTrials conducted in Europe as a reference group

-I-Trials on diarrhea as a reference group

§Pre-trials diarrhea duration of >14 days as a reference group
+Rotavirus as a reference group

1100% as a reference group

CI confidence interval; WMD weighted mean difference
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Reference Country Age Participant description Intervention Control (N) Intervention Daily Outcome Results Key
N) duration CFU dose considerations
of LGG
Hatakka et Finland 1-6 yr Children attending day Milk Regular milk 7 mo 1-2x108 URTI and LRTI Not significant Large sample
al., 2001 (mean: care centers supplemented (261) (from 200 | events (220 size; high events;
4.5 yr) with LGG mL of cases) and long duration
(252) milk respiratory
containing | symptom (fever,
5-10x10° runny nose, sore
CFU/mL) | throat, cough
wheezing, or
earache)
duration
Bousvaros United Mean: Children with Crohn's LGG powder in | Placebo For 2 yearsor | 2x10' Sore throat and Not significant Broad age range
et al., 2005 States 14.8 disease capsules (39) capsules until a clinical | (1x10'° headache events (spanning across
containing relapse was b.i.d) (2 cases) multiple
inulin powder documented developmental
(36) stages); low
events; atopic
condition limits
generalizability
Griiber et Germany | 3-12mo | Infants with mild to LGG, Placebo 3 mo 1x101° URTI and LRTI Not significant Same
al., 2007 (mean: moderate atopic cellulose, capsules (5x10° events (65 cases) developmental
7.3 mo) | dermatitis saccharose, and | containing b.i.d) stage; high
magnesium cellulose, events; atopic
stearate powder | saccharose, and condition limits
in capsules (54) | magnesium generalizability
stearate powder
(48)
Honeycutt United 0->24 Children admitted to the | LGG powder in | Placebo For the 1x10'° Nosocomial Not significant Low events;
et al., 2007 States mo intensive care unit capsules (31) capsules duration of the pneunomia and critical illness
containing hospitalization tracheobronchitis limits
inulin powder events (7 cases) generalizability
(30)
Kekkonen Finland Mean: Marathon runners Milk-based Milk-based 3 mo Capsules: | URTI events (58 | Not significant Participants were
et al., 2007 40 yr fruit drink fruit drink (71) 1x10'° cases) athletes, limiting
containing (5x10° generalizability;
LGG (70) b.i.d) dosing variation
Drinks: by delivery
4x1010 methods
(2x1010 (capsules vs.
b.i.d) drinks)
Scalabrin et | United 38-42 Healthy term infant Hydrolyzed Hydrolyzed 4.5 mo (from 1x10%/g of | URTI events (33 | Not significant Same
al., 2009 States wk casein formula | casein formula age 14 d to formula cases) developmental
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supplemented (70) 150 d) stages; unclear
with LGG (63) dosing (formula
intake amount
not reported)
Hojsak et Croatia Mean: Hospitalized children Fermented Fermented milk | For the 1x10° Nosocomial 62% risk Large sample
al., 2010 10 yr free from GI and milk (366) duration of the URTI and LRTI reduction for size; age was not
respiratory infections supplemented hospitalization events (28 cases) | respiratory well-defined;
with LGG infections children
(376) confirmed to be
infection-free at
baseline,
minimizing
reverse causation
Hojsak et Croatia Mean: Children attending day Fermented Fermented milk | 3 mo 1x10° URTI and LRTI | 27% risk Large sample
al., 2010 44yr care centers milk (142) events (156 reduction for size; large
supplemented cases) and respiratory events; age was
with LGG respiratory infections not well-defined
(139) symptom (fever.
rhinitis, sore
throat, cough,
wheezing, or
earache)
duration
Morrow et United Mean: Patients requiring LGG powder in | Placebo Until 4x10° Ventilator- 52% risk Critical illness
al., 2010 States 53.5yr mechanical ventilation capsules capsules extubation, 2x10° associated reduction for limits
(overall: 68; C. | containing tracheostomy b.i.d) pneumonia pneumonia generalizability;
difficile: 4) inulin powder placement, or events (41 cases) age was not well-
(overall: 70; C. death defined
difficile: 13)
Nermes et Finland Mean: Infants with atopic Hydrolyzed Hydrolyzed 3 mo 3.4x10° URTI and LRTI Not significant Small sample
al., 2010 6.7 mo dermatitis casein formula | casein formula (from a events (15 cases) size; low events;
with LGG (19) (20) formula same
containing developmental
5.0x107 stage; atopic
CFU/g) condition limits
generalizability
Davidson et | United 18-49 yr | Adults receiving LGG powder in | Placebo 1 mo 2x10'° Runny nose, 20% risk Low sample size;
al., 2011 States (mean: influenza vaccine capsules (19) capsules (1x10% cough, sore reduction for high events;
333 yr) containing b.i.d) throat, fever, respiratory broad age range
inulin powder chills, headache, | symptoms (spanning across
(20) or myalgia (35 (combined runny | different life
cases) nose, cough, sore | stages)
throat, fever,
chills, headache,
and myalgia)
Kumpu et Finland 2-6 yr Children attending day Milk Milk (250) 7 mo 1x108 Respiratory Not significant Large sample
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al., 2012 (mean: 4 | care centers supplemented symptom and size; large
yr) with LGG infection events events; long
(251) (479 cases) duration
Kumpu et Finland 18-30 yr | Patients requiring LGG powder in | Placebo 3 wk 4x1010 Respiratory Not significant Small sample
al., 2013 (mean: tonsillectomy capsules (13) capsules symptom events size
24.1 yr) containing (3 cases)
hemicellulose
powder (15)
Sindhu et India 0.5-5yr | Children With LGG powder in | Placebo 1 mo 1x101° URTI events Not significant Broad children
al., 2014 (median: | Rotavirus and capsules (64) capsules (104 cases) age range
1 yr) Cryptosporidium containing (spanning across
gastroenteritis microcrystalline different
cellulose developmental
powder (59) stages)
Kumpu et Finland 18-65 yr | Subjects an intranasal Fruit juice Fruit juice (20) 1.4 mo 1x10° Cold events (32 Not significant Low sample size;
al., 2015 inoculation with supplemented cases) high events;
experimental rhinovirus | with LGG (19) broad age range
(spanning across
different life
stages)
Bruzzese et | Italy 0.5-5yr | Hospitalized children Drink Placebo drink 2 wk 6x10° Nosocomial Not significant Broad age range
al., 2016 (mean: containing (45) URTI events (6 (spanning across
2.8 yr) LGG, vitamin cases) multiple
B, vitamin C, developmental
and zinc (45) stages)
Wang et al., | Canada >65yr Nursing home residents | LGG capsules Placebo 6 mo 2x10'° Respiratory 34% risk Long duration;
2018 (mean: (100) capsules (1x10'0 symptom and reduction for geriatric
85.5 yr) containing b.i.d) infection events combined population
calcium (125 cases) respiratory
carbonate (96) symptoms and
infections; 35%
risk reduction for
respiratory
infections
Schnadower | United 3 mo- Children with LGG powder in | Placebo 5d 2x1010 Runny nose, Not significant Large sample
etal., 2019 States 4yr gastroenteritis capsules (472) capsules (479) (1x10" cough, sore size; broad age
(median: b.i.d) throat, fever, range (spanning
1.4 yr) headache, or across multiple
myalgia events developmental
(146 cases) stages)
Dziechciarz | Poland <Syr Children LGG powder + | Placebo powder | 1-1.5 mo 2x108 URTI and LRTI | Not significant Broad age range
et al., 2020 (mean: gastroesophageal reflux | proton pump + proton pump (1x108 events (47 cases) (spanning across
11.5 disease inhibitors (30) inhibitors (29) b.i.d) multiple
mo) developmental

stages); low-dose
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LGG
Folwarski Poland > 18 yr Patients undergoing LGG powder in | Perioperative 1 mo 1.2x107 URTI and LRTI | 99% risk Low sample size;
etal., 2021 (mean: pylorus-preserving capsules + nutritional (6x10° events (8 cases) reduction for low cases;
61.9yr) | pancreatoduodenectomy | perioperative treatment (20) b.i.d.) pneumonia broad adult age
nutritional range (spanning
treatment (20) across different
life stages);
low-dose LGG
Johnstone United >18 yr Critically ill patients LGG capsules Placebo 2 mo 2x1010 Pneumonia (607 | Not significant Large,
et al., 2021 States, (mean: requiring mechanical (1,318) capsules cases) multicenter trial;
Canada, 59.8 yr) | ventilation containing wide age range;
and microcrystalline critical illness
Saudi cellulose limits
Arabia (1,332) generalizability
Dambolt et Denmark | 2-6 yr Healthy children LGG powder Placebo powder | 4 mo 1x10° URTI events Not significant Broad age range
al., 2022 (309) (308) (400 cases) (spanning across
multiple
developmental
stages); high
events;
Loke et al., Australia | 1-10 yr Children with peanut LGG + oral Placebo + oral 18 mo 2x101° Diarrhea, Not significant Broad age range
2022 (5.9 yr) allergy receiving oral immunotherapy | immunotherapy vomiting, or (spanning across
immunotherapy (79) (83) abdominal pain multiple
events (36 cases) developmental
stages); atopic
condition limits
generalizability
Rose et al., Germany | 6-24 mo | Children with a history LGG powder in | Placebo 6 mo 2x10'° Wheezing Not significant Atopic condition
2010 (1.3 yr) of atopic diseases capsules (56) capsules (46) (1x10" duration limits
b.i.d) generalizability
Rose et al., Germany | 6-24 mo | Children with a history LGG powder in | Placebo 6 mo 2x10'° Cough duration Not significant Atopic condition
2010 (1.3 yr) of atopic diseases capsules (39) capsules (17) (1x10" limits
b.i.d) generalizability
Swanjlung Finland 1-5yr Children referred to LGG powder in | Placebo 3wk 8-9x10° Fever, rhinitis, Not significant Low sample size;
etal., 2015 adenotomy capsules (17) capsules sore throat, or broad age range
containing cough duration (spanning across
crystalline multiple
cellulose developmental
powder (15) stages)




Supplementary Table 8 The methodological quality of the included trials on respiratory outcomes.
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Study (year) Selection bias Performance bias Detection bias Attrition bias Reporting Other
bias bias
Random sequence Allocation Blinding of Blinding of outcome Incomplete Selective
generation concealment participants and assessment outcome data reporting
personnel

Hatakka et al., 2001 Low risk Unclear Low risk Low risk Low risk Unclear Unclear
Bousvaros et al., 2005 | Low risk Unclear Low risk Unclear Low risk Unclear Unclear
Griiber et al., 2007 Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Honeycutt et al., 2007 | Low risk Unclear Low risk Low risk Low risk Unclear Unclear
Kekkonen et al., 2007 | Unclear Unclear Low risk Unclear Low risk Unclear Unclear
Scalabrin et al., 2009 | Low risk Low risk Low risk Unclear Low risk Unclear Unclear
Hojsak et al., 2010 Unclear Low risk Low risk Low risk Low risk Unclear Unclear
Hojsak et al., 2010 Unclear Low risk Low risk Low risk Low risk Unclear Unclear
Morrow et al., 2010 Low risk Unclear Low risk Low risk Low risk Unclear Unclear
Nermes et al., 2010 Unclear Unclear Low risk Unclear Low risk Low risk Unclear
Davidson et al., 2011 | Low risk Low risk Low risk Low risk Low risk Low risk Unclear
Kumpu et al., 2012 Low risk Unclear Low risk Unclear Low risk Low risk Unclear
K 1., 201 L isk . . . i

umpu et al., 2013 ow s Low risk Low risk Low risk Low risk Unclear Unclear
Sindhu et al., 2014 Low risk . Unclear Low risk Low risk Unclear

Unclear Low risk
Kumpu et al., 2015 Unclear Unclear Low risk Unclear Low risk Low risk Unclear
Bruzzese et al., 2016 | Low risk Low risk Low risk Low risk Low risk Low risk Unclear
Wang et al., 2018 Low risk Low risk Low risk Low risk Low risk Unclear Unclear
Schnadower et al., Low risk . Low risk Low risk Low risk .
Low risk Low risk Unclear

2019
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Dziechciarz et al.,

Low risk

Low risk

Low risk

Low risk

2020 Low risk Low risk Unclear
Folwarski et al., 2021 | Low risk Low risk Unclear Low risk Low risk Unclear Unclear
Johnstone et al., 2021 | Low risk Low risk Low risk Low risk Low risk Low risk Unclear
Dambholt et al., 2022 Low risk Low risk Low risk Low risk Low risk Low risk Unclear
Loke et al., 2022 Low risk Low risk Low risk Low risk Low risk Low risk Unclear
Rose et al., 2010 Unclear Unclear Low risk Low risk Low risk Low risk Unclear
Rose et al., 2010 Unclear Unclear Low risk Low risk Low risk Low risk Unclear
Swanjlung et al., Low risk . Low risk Low risk Low risk .

Low risk Low risk Unclear

2015
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Supplementary Figure 5 Funnel plot of the effects of Lacticaseibacillus rhamnosus GG supplementation
on the risks of composite respiratory outcome (A) and respiratory infection (B)
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Supplementary Table 9 Sensitivity analyses on the effect of Lacticaseibacillus rhamnosus GG supplementation on the risks of composite respiratory outcomes
and respiratory infections.

Composite respiratory outcomes

Respiratory infections

Trials RR (95% CI) P p* Trials RR (95% CI) P pP*
(participants/cases) (%) (participants/cases) (%)
Children!
Overall 15 (4,449/1,747) 0.88 (0.79, 0.98) 60.6 — 12 (3,261/1,557) 0.87 (0.78, 0.98) 66.2 —
Intervention duration
>3 months 8(2,348/1,406) 0.87 (0.76, 0.99) 71 7 (2,186/1,164) 0.86 (0.75, 0.99) 73.5
<3 months 4 (1,223/304) 0.98 (0.87, 1.10) 0 0.49% 3 (272/158) 0.97 (0.81, 1.16) 247 0.50%
Unfixed 3 (878/37) 0.58 (0.12, 2.89) 447  0.12% 2 (803/35) 1.04 (0.08, 13.9) 69.5  0.21%
Daily dose
>10'° CFU 6 (1,474/363) 0.99 (0.88, 1.12) 0 0.29 3 (286/177) 0.99 (0.80, 1.22) 303 0.30
<10'° CFU 9(2,975/1,384) 0.83 (0.71, 0.97) 74.3 9(2,975/1,380) 0.83 (0.71, 0.96) 72.8
Dose frequency
Single dose 10 (3,172/1,481) 0.88(0.77,1.01) 71.1 0.86 9 (3,010/1,439) 0.88 (0.76, 1.00) 732  0.84
Multiple doses 5(1,277/266) 0.87 (0.74, 1.02) 0 3 (251/118) 0.85(0.70, 1.03) 0
Sample size
>120 9 (4,023/1,605) 0.89 (0.79, 1.01) 72 0.60 7(2,910/1,417) 0.88 (0.77, 1.01) 779  0.75
<120 6 (426/142) 0.84 (0.70, 1.00) 0 5 (351/140) 0.84 (0.70, 1.01) 0
Region
Europe 10 (3,077/1,449) 0.84 (0.73, 0.96) 71.8 10 (3,077/1,445) 0.84 (0.73, 0.96) 70.1
North America 3 (1,087/155) 0.96 (0.31, 3.02) 277  0.64 1(61/7) Not pooled - —
Asia 1 (123/105) Not pooled - - 1 (123/105) Not pooled - —
Oceania 1 (162/38) Not pooled — - - Not applicable — -
Outcome subtypes
Respiratory 12 (3,261/1,557) 0.87 (0.78, 0.98) 66.2  0.54 — See overall — -
infections
Respiratory 4 (1,689/429) 0.96 (0.83, 1.12) 0 - Not applicable — -

symptoms
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Infection site
Upper tract
Lower tract
Any site

Adults"

Overall

Intervention duration

>3 months
<3 months
Unfixed
Daily dose
>10' CFU
<10'° CFU
Dose frequency
Single dose
Multiple doses
Sample size
>120
<120
Region
Europe
North America?
Outcome subtypes

Respiratory
infections

Respiratory
symptoms

8(2,670/913)

2 (337/183)
4 (146/32)
2 (2,187/648)

5(2,445/832)
3(225/81)

3 (2,108/646)
5(562/267)

4 (2,524/831)
4 (146/82)

4 (248/105)
4 (2,422/808)

6 (2,603/781)

3 (263/132)

Not applicable
Not applicable
Not applicable

0.80 (0.64, 1.01)

0.88(0.48, 1.62)
0.76 (0.54, 1.08)
0.74 (0.35, 1.57)

0.89 (0.70, 1.13)
0.50 (0.23, 1.10)

0.99 (0.86, 1.14)
0.72 (0.51, 1.01)

0.83 (0.58, 1.17)
0.76 (0.54, 1.08)

0.83 (0.47, 1.46)
0.76 (0.58, 1.01)

0.81(0.58,1.11)

0.81 (0.67, 0.98)

71.5

86

47.6

84.8

71.6

74.6

73.8

83.2
47.6

66.1
80.4

70.2

7 (1,859/918)
4 (957/98)
8 (2,327/1,006)

6 (2,603/781)

2(337/93)
2 (79/40)
2 (2,187/648)

3 (2,378/700)
3(225/81)

2 (2,080/639)
4 (523/142)

4 (2,524/741)
2 (79/40)

3 (220/98)
3 (2,383/683)

0.85 (0.72, 0.99)
1.01 (0.69, 1.47)
0.80 (0.66, 0.97)

0.81(0.58, 1.11)

0.96 (0.52, 1.76)
0.74 (0.35, 1.57)
0.74 (0.35, 1.57)

1.04 (0.85, 1.27)
0.50 (0.23, 1,10)

0.96 (0.77, 1.20)
0.59 (0.28, 1.25)

0.86 (0.60, 1.24)
0.26 (0.02, 3.82)

0.80 (0.41, 1.56)
0.73 (0.43, 1.25)

See overall

Not applicable

61.5

78.8

70.2

57.9
84.8
84.8

16
74.6

443
71.9

67
82.4

77.4
74.5

0.471
0.741




Bold numbers indicate statistically significant P <0.05

TAll analyses performed by excluding trials in adults

ATl analyses performed by excluding trials in children

*P value for heterogeneity of intervention effect between subgroups according to meta-regression analysis

. Although the trial by Johnstone et al. enrolled participants from the United States, Canada, and Saudi Arabia, it was classified as North American due to the
majority of participants being from the United States and Canada.

+Trials with intervention duration of >3 months as a reference group

IUpper tract as a reference group

iMeta-regression analyses were not performed due to limited number of trials (i.e., n <10)

CI confidence interval; RR relative risk
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%
Reference Agegroup  Duration  Dose Outcome WHD (95% CI) Weight
‘l
|
Hatakia (2001) [29] Chidren 7m0 1:2x10%  Fever, runny nose, sore throat, cough, wheezing, or earache —_— 1,00 (550, 350) 1965
l
Kekkonen (2007)[39]  Aduits 3mo 1-4x10M0  Fever, hinis, sore throat, cough, wheezing, or earache. — 1,60 (050, 3.70) 3205
|
Hojsak (2010) [43] Chiden  3mo =109 Fever, hinits, sore thvoat, cough, wheezing, or earache — 340 (539, -1.41) 3263
1
|
Rose (2010) [91] Chidren  6mo 1X10M0 Wheezing —_————— 1.00 (10,67, 1267) 513
1
|
1
|
Rose (2011)[92] Chidren  6mo 1%10M0 Gough : 2,00 (24.43, 28.43) 112
|
I
|
‘Swanjlung (2015) [85] Children 3wk 8941009 Fever, rhinitis, sore throat, or cough —_—l— 1.60 (-6.45, 9.65) 9.41
|
1
|
Overall (1-squared = 58.5%, p = 0.034) l 057 (341,227) 100.00
!
1
|
I
1
1
|
)
40 20 0 20 a0
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Supplementary Figure 6 The effect of Lacticaseibacillus rhamnosus GG supplementation on respiratory

symptom duration.



