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Abstract

Antibiotics are among the most prescribed medicines in children globally. Antibiotic-associated diarrhoea (AAD)
and associated abdominal pain are common side effects, caused by alterations to the intestinal microbiota
composition. Most research on probiotic interventions involves prophylactic use of Saccharomyces, lactobacilli or
bifidobacteria. Less is known about spore-forming strains administered after AAD onset. Bacillus subtilis HU58™
was found to improve AAD symptoms in adults. This randomised, double-blind, placebo-controlled trial in India
investigated the effects of a dietary supplement containing B. subtilis HU58 (2 × 109 cfu/day) versus placebo for
seven days on diarrhoea duration (Bristol Stool Scale, BSS), abdominal pain intensity (Visual Analogue Scale, VAS),
and overall gastrointestinalwellbeing (adapted Gastrointestinal RestorationQuestionnaire, GIRQ; Physician Global
Assessment, PGA) in 68 children (1-12 years) with AAD. Between-group comparison of data from each timepoint
was conducted for the intention to treat population (Chi-squared test of independence for distribution of BSS types,
Wilcoxon rank sum test formean BSS types, mixed model for repeated measures for VAS, GIRQ and PGA scores). By
day 3, 93.5% of the probiotic group had normal BSS types, versus 22.6% in the placebo group (P < 0.001). Almost
all subjects in both groups had normal stool types by day 7. Significantly greater decreases in abdominal pain VAS
scoreswere observed among those receiving the probiotic versus placebo at day 3 (−7.4 [SE 0.5] versus −1.9 [SE 0.3],
P < 0.001) and day 7 (−9.1 [SE 0.3] versus −8.5 [SE 0.2], P < 0.001). Greater improvements for both adapted GIRQ
and PGA scores assessing GI wellbeing were observed in the probiotic group compared to the placebo group at days
3 and 7 (all P < 0.001). Spore-forming B. subtilis HU58 administered to children after onset of AAD may lead to
faster resolution of diarrhoea and associated abdominal pain. Further research with daily clinical assessment and
faecalmicrobiome analysis iswarranted.
The trial is registered at https://ctri.nic.in/Clinicaltrials (CTRI/2022/02/040138).
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1 Introduction

The burden of infectious disease is high, particularly
in developing countries such as India, and studies have
shown antibiotics to be among the most prescribed
drug classes for paediatric populations in this region
(Karande et al., 2005; Kumar et al., 2008). Whilst nec-
essary for the treatment of bacterial infections in some
cases, antibiotics have several known side effects (Singh
et al., 2014), with antibiotic-associated diarrhoea (AAD)
recognised as one of the most common. AAD may
affect up to 40% of children receiving broad-spectrum
antibiotic treatment globally (Guo et al., 2019), with the
highest prevalence reported for antibiotics which tar-
get anaerobes, such as aminopenicillins, cephalosporins
and clindamycin (McFarland, 2008; Wiström et al.,
2001). Left untreated, severe AAD may lead to elec-
trolyte and fluid imbalances, pseudomembranous col-
itis, and life-threatening complications in rare cases
(McFarland, 2008).

AAD is caused by the unintended disruption of the
normal intestinal microbiota by antibiotic use, leading
to opportunistic overgrowth of pathogens (commonly
Clostridium difficile) and osmotic shiftswithin the bowel
(Binder, 2010; Francino, 2015). AAD is characterized by
the onset of loose stools at least three times per day,
occurring a few hours up to a few weeks after antibi-
otic administration (McFarland, 2008), with concurrent
abdominal pain or discomfort commonly reported (Guo
et al., 2019).

The presence of AAD may reduce compliance rates
to prescribed antibiotic therapy (Baù et al., 2020), with
implications for the efficacy of treatment for the indi-
vidual, and antimicrobial resistance more generally
(World Health Organization (WHO), 2001). As such,
effective management of side effects such as AAD and
abdominal pain may be an important consideration for
antimicrobial sustainability.

The use of probiotics to address the underlying gut
microbiota disturbances for the prevention or manage-
ment of AAD is well established. Several studies have
demonstrated the safety and efficacy of probiotics in
paediatric populations with AAD (Guo et al., 2019).
To date, most clinical research in this area has inves-
tigated the effects of the prophylactic use of Saccha-
romyces, Lactobacillus or Bifidobacterium species for the

prevention of AAD (Guo et al., 2019). Fewer studies have
investigated the effects of other species administered
therapeutically following the onset of AAD, particularly
spore-forming bacterial strains which may offer addi-
tional benefits.

Spore-forming probiotic strains are of increasing
interest for their human health applications, due to
their ability to survive harsh conditions such as acidic
environments and extreme temperatures. Compared
to non-spore-formers, their stability may render them
more viable during gut transit, manufacturing, and stor-
age, particularly in warmer climates, thus enabling the
versatility of various supplement formats to suit the
diverse needs of different target populations (Soares et
al., 2023).

The Bacillus subtilis HU58™ strain was first isolated
from a healthy human gut (Hong et al., 2009). Its safety
profile has been confirmed by genome sequencing, clin-
ical trials (Dhongade, 2022;Mehta, 2020a,b), withQual-
ified Presumption of Safety (QPS) and Generally Rec-
ognized as Safe (GRAS) certification (Dound, 2017).
Previous clinical findings have demonstrated that this
spore-forming probiotic improves stool consistency and
frequency in adults with AAD (Mehta, 2020b). When
administered in combination with Bacillus coagulans
SC208®, B. subtilisHU58was found to improve stool con-
sistency and reduce duration of diarrhoea in adultswith
AAD (Mehta, 2020a) and children with both infectious
diarrhoea and AAD (Dhongade, 2022). However, less is
known about the effects of this spore-forming probiotic
strain alone on the gastrointestinal symptoms of chil-
drenwith AAD.

This double-blind, randomised, placebo-controlled
trialwas conducted in India to investigate the effect of a
dietary supplement containing B. subtilis HU58, on the
duration of diarrhoea, the intensity of abdominal pain,
and overall GI wellbeing, in childrenwith AAD.

2 Materials andmethods

Study subjects
Children who presented to the Dr Pramod Jog Chil-
dren’s Clinic or Mankar Hospital in India with AAD
were screened for study recruitment. Children were eli-
gible for inclusion if they were aged one to 12 years,
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with an onset of AAD (defined as passage of three
or more liquid or watery stools in a 24-hour period)
within two to three days of initiating antibiotic ther-
apy (any type, for any indication), with willingness of
both the parent/guardian and the child to participate
in the study and to provide informed consent (and
assent from the child, where possible). Exclusion crite-
ria were: (i) history of pre-existing diarrhoea within the
previous four weeks, functional diarrhoea/constipation,
inflammatory bowel disease, malabsorption syndrome
or other GI disorder, bowel carcinoma, symptoms or
suspicion of organic lesion of the digestive tract, undi-
agnosed abdominal pain or rectal bleeding, gastroin-
testinal surgery, severe chronic systemic disease, crit-
ical/life-threatening illness or immunodeficiency dis-
eases, bloody and/or purulent stools, severe dehydra-
tion requiring intravenous rehydration, lactose intol-
erance, known hypersensitivity to any ingredients of
the study product or placebo, or any other condition
deemed by the investigator to contraindicate participa-
tion; (ii) use of proton-pump inhibitors, laxatives, anti-
diarrhoeal drugs or probiotics within 14 days prior to
and/or during the study; (iii) children requiring hos-
pitalisation; and (iv) participation in another clinical
study within 30 days prior to and/or during this clinical
study.

Ethical considerations
Participation in the study was voluntary. Written in-
formed consent was obtained for all subjects by their
parent/guardian, who was informed that they could
withdraw their child from the study at any time. The
study protocolwas approved by the Independent Ethics
Committee of Dhanashree Hospital, Pune, India (Per-
mission No. IECDH/2022/02 dated 7th July 2022).

The trial was conducted in accordance with relevant
health-related research guidelines of the Indian Min-
istry of Health and FamilyWelfare and the Indian Coun-
cil of Medical Research, the International Conference
for Harmonisation’s guideline for Good Clinical Prac-
tice, and the Declaration of Helsinki.

The trial was prospectively registered in the Clinical
Trial Registry of India (CTRI/2022/02/040138). Consoli-
dated Standards of Reporting Trials (CONSORT) guide-
lineswere followed for reporting trial results.

Studymaterials
Eligible subjects were recruited into the study and ran-
domly allocated to one of two subgroups to receive
either a probiotic syrup (B. subtilisHU58 [2 × 109 colony-
forming units (CFU) per vial], sugar, water, dispersing

agent [INS 1520], color [INS 129], mixed fruit flavor,
preservatives [INS 129, 217]) or a placebo syrup with-
out the probiotic, manufactured by Synergia Life Sci-
ences (formerly known as Riata Life Sciences) Pvt Ltd,
Vadodara, India. The probiotic and placebo syrups had
a similar appearance, taste, and smell and were packed
in identical single-dose 5 ml vials.

Randomisation and blinding
The randomisation list was generated by a person not
directly involved in the study. Randomisation to the two
groups was performed in a 1:1 ratio in blocks of eight.
Study products were labelled according to the randomi-
sation lists and only identifiable by the randomisation
number. Allocation was performed by the investigator
in consecutive order by assigning each eligible subject
the first available randomisation number for the rel-
evant group. Subjects, parents/guardians, investigators,
and clinical staff involved in the study were blinded
until the final databasewas locked.

Study protocol
Subjects consumed one vial of the probiotic or placebo
syrup three hours after administration of their antibi-
otic, once a day for seven days. Clinical evaluation was
performed during three in-person study visits. Visit 1
was a screening/baseline visit on day 0 followed by
study visits on day 3 (visit 2) and 7 (visit 3), where out-
come measurements were assessed by the investigator.
Subject compliance to the study products was assessed
by study site personnel, who measured the amount of
study products returned at the end of the study versus
the amount dispensed to each subject.

Outcomemeasures
The primary outcome was stool consistency, assessed
using the Bristol Stool Scale (BSS) (Lewis and Heaton,
1997). The BSS classifies stool into seven categories:
types 1-2 (constipated), types 3-5 (normal), and types 6-
7 (loose stool-diarrhoea). Secondary outcomes included
abdominal pain intensity, general GI wellbeing, and
safety. Abdominal pain intensity was assessed using a
10 cm Visual Analogue Scale (VAS) adapted to ask par-
ents/participants to indicate their pain intensity from 0
(least pain) to 10 (most pain) (Gallagher et al., 2002).
Simple language was used to support understanding of
the scale and communication of the child’s pain inten-
sity. For younger children, parents assessed pain inten-
sity by observing the child’s behaviour, body language,
movements and facial expressions. General gastroin-
testinal health was assessed with an adapted Gastroin-
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testinal Restoration Questionnaire (GIRQ) (Porter et al.,
2020) and a physician global assessment (PGA).

The adapted questionnaire included 30 questions
from the GIRQ (scored from 0 [almost never] to 3 [most
of the time/severe]) relating to various aspects of GI
health such as abdominal pain, bloating, fullness, belch-
ing, appetite, bowel habits, flatulence, nausea/vomit-
ing and food sensitivities, omitting questions from the
original tool relating to other holistic aspects such as
micronutrient status, headaches, skin rashes, etc. Scores
were then accumulated into a composite score, with
a maximum of 70 points indicating greatest symptom
severity. Additionally, the PGA used a 10-point scale (1
very poor to 10 excellent) to assess perception of the
subject’s gastrointestinal health overall.

Safety was assessed by occurrence of adverse events
(AEs) throughout the study.

Sample size calculation
Based on previously published data on the effects of this
B. subtilis HU58 in adults with AAD (Mehta, 2020b), in
the present study, the mean BSS score on Day 7 was
expected to be four and seven in the probiotic and
placebo groups, respectively. Considering the common
standard deviation as two, two-sided level of signifi-
cance as 5%, randomisation ratio as 1:1 and power as
99%, it was determined that the study would need at
least 52 evaluable subjects (completed cases) with 26
subjects in each arm, requiring recruitment of 69 sub-
jects to allow for a 25% drop-out rate.

Statistical analysis
Data are presented as mean (standard deviation, SD)
and proportion (n, %) of subjects, unless otherwise
stated. Statistical analysis was performed using SPSS
version 22.0 (IBM, Armonk, USA) on all available data
from the intention to treat (ITT) population (those who
consumed at least one vial of the allocated study prod-
uct) with omission of missing data. Between-group dif-
ferences in the distribution of BSS stool types at each
time point were analysed with the Chi-squared test of
independence, comparing the proportion of subjects
with each BSS subtype in each group. A non-parametric
Wilcoxon rank sum test was applied to compare the
mean BSS stool types between the groups at each visit,
due to abnormal distribution of this data. Between-
group differences in VAS, GIRQ and PGA scores at
each timepoint were analysed using a mixed model for
repeated measures. A P value of <0.05 was considered
statistically significant.

3 Results

Subjects
In total, 73 childrenwere screened and 69 were enrolled
into the study, following two screen failures and two
subjects’ parents/guardianswithdrawing consent before
randomisation. During the intervention phase, 69 sub-
jects were randomised to receive the probiotic (n = 35)
or placebo (n = 34). One subject in the probiotic group
withdrew from the study before administration of the
study product, leaving 34 in each group at baseline.
Seven subjects were lost to follow up (n = 3 probiotic
group; n = 4 placebo group) (Figure 1).

Baseline characteristics
At baseline, subjects were prescribed standard pae-
diatric dosages of a range of antibiotics, namely β-
lactam antibiotics including penicillins (amoxicillin
with or without a β-Lactamase inhibitor, 35.3%) and
cephalosporins (cefixime, 30.9%; cefpodoxime with
or without a β-Lactamase inhibitor, 13.2%; cefalexin,
2.9%); macrolides (azithromycin, 14.7%); fluoroquino-
lone (ofloxacin 1.5%); and a combination of fluoro-
quinolone and nitroimidazole (ofloxacin and metron-
idazole, 1.5%), with no significant differences between
groups (P = 0.13). Antibiotics had been prescribed for
a variety of underlying conditions such as suspected or
confirmed respiratory tract infection, bacterial throat
infection, amoebiasis, sinusitis, ear infection and vomit-
ing, with fever in some cases. There were no significant
differences in baseline demographics or anthropomet-
rics between the study groups (Table 1).

Response to probiotic
Bristol Stool Scale (BSS)
At baseline, stool consistency was categorized as diar-
rhoea (type 6 or 7) for all but one subject (type 5; n =
1 in probiotic group), with no significant differences
between groups (P = 0.72). By day 3, there were statis-
tically significant differences in the distribution of stool
types between groups (Figure 2), with 93.6% (n = 29) of
the probiotic group reporting normal stool (types 3-5)
versus 22.6% (n = 7) of the placebo group (P < 0.001).
Conversely, 6.5% (n = 2) of the probiotic group still had
diarrhoea at day 3, compared to 77.4% (n = 24) of the
placebo group. By Day 7, 98.4% (n = 60) of all subjects
had normal stool types with no significant differences
between groups (P = 0.82).

Similar trends were observed in the mean BSS scores
at each timepoint, with similar scores between groups at
baseline (probiotic group 6.79 [SD 0.48]; placebo group
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Figure 1 CONSORT flow diagram of study.

Table 1 Summary of subject demographic characteristics at baseline

Probiotic group (n = 34) Placebo group (n = 34) P value
Age (years), mean (SD) 4.50 (2.46) 5.10 (2.51) 0.32
Males, n (%) 22 (64.7%) 19 (55.9%) 0.46
Females, n (%) 12 (35.3%) 15 (44.1%)
Height (cm), mean (SD) 104.1 (20.8) 105.5 (17.51) 0.77
Weight (kg), mean (SD) 16.3 (5.73) 16.6 (5.20) 0.80
BMI (kg/m2), mean (SD) 15.0 (2.40) 14.9 (2.22) 0.81

SD: standard deviation.

Figure 2 Percentage of subjectswith each Bristol Stool Scale (BSS) type in probiotic versus placebo groups at each timepoint. Differences
in the distribution of stool types between groups was statistically significant at day 3 (P < 0.001).
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Figure 3 Mean (SD) Visual Analogue Scale (VAS) score for
abdominal pain intensity in probiotic versus placebo
groups at each timepoint. *** P < 0.001. SD: Standard
deviation. Baseline n = 34 probiotic, n = 34 placebo;
day 3 n = 31 probiotic, n = 31 placebo; day 7 n = 31
probiotic, n = 30 placebo.

6.88 [SD 0.33], P = 0.48). At day 3, subjects receiving the
probiotic had a significantly lower mean BSS score (4.19
[SD 0.60]) compared with those receiving placebo (5.65
[SD 0.71]) (P < 0.0001). Scores were similar between
groups at day 7 (3.90 [SD 0.40] and 3.93 [SD 0.25],
respectively, P = 1.00).

Visual Analogue Scale (VAS)
At baseline, there was no statistically significant differ-
ence in VAS score for abdominal pain intensity between
groups (P = 0.94). Mean VAS scores decreased by 7.4
(standard error [SE] 0.5) versus 1.9 (SE 0.3) points by day
3 (P < 0.001) and 9.1 (SE 0.3) versus 8.5 (SE 0.2) points
by day 7 (P < 0.001) in the probiotic and placebo groups,
respectively, with significantly lower mean scores in the
probiotic group compared to placebo at these time-
points (P < 0.001) (Figure 3).

Gastrointestinal Restoration Questionnaire (GIRQ)
Mean composite GIRQ scores for general GI wellbeing
were similar at baseline, with no significant differences
between groups. During the study period, the decrease
in mean composite GIRQ score was significantly greater
in the probiotic group (Table 2).

Physician Global Assessment (PGA)
There was no statistically significant difference in PGA
scores for general GI wellbeing between the probiotic
and placebo groups at baseline (1.5 [SD 1.2] versus 1.8
[SD 1.8], respectively, P = 0.94). By day 3, there was a
significantly greater increase in PGA scores in the pro-
biotic group (+7.3 [SE 0.5]) compared to the placebo
group (+1.6 [SE 0.2]) (P < 0.001). By day 7, PGA scores

Table 2 Mean composite Gastrointestinal Restoration
Questionnaire (GIRQ) score for abdominal wellbeing
in probiotic versus placebo groups at each timepoint

Timepoint Probiotic
group

Placebo
group

P value

Baseline 60.1
(23.1)

59.9
(24.3)

0.85
Probiotic n = 34
Placebo n = 34
Day 3 13.2

(13.5)
49.9
(22.6)

<0.001
Probiotic n = 31
Placebo n = 31
Day 7 2.5 (3.0) 5.4 (3.2) <0.001
Probiotic n = 31
Placebo n = 30

SD: standard deviation.

between these groupswere similar (10.0 [SE 0.2] and 9.9
[SE 0.3], respectively, P = 0.35).

Safety (adverse events)
During the study, two AEs (excessive vomiting) were
recorded (n = 1 probiotic group; n = 1 placebo group).
These were both categorized as moderate severity and
unlikely to be related to use of the study products.

Study product compliance
During the intervention period, mean compliance with
the study product was high and similar between groups
(97.1% of dispensed product consumed in the probiotic
group versus 98.1% in the placebo group).

4 Discussion

The results of this randomised, double-blind, placebo-
controlled trial showed that a dietary supplement con-
taining B. subtilis HU58 was safe and well tolerated,
with excellent rates of compliance, leading to a signif-
icantly faster resolution of diarrhoea, greater reduction
in abdominal pain intensity, and significant improve-
ments in general GI wellbeing compared to placebo, in
childrenwith AAD.

Antibiotic usage is increasing globally, and India has
the second highest overall antibiotic consumption in
the world, with a 47% increase from 2010 to 2020
(Mehta et al., 2022). A survey of parents of young chil-
dren in India found that 16% of children had been pre-
scribed four or more courses of antibiotics within the
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last year (Agarwal et al., 2015). The excessive use and
misuse of antibiotics give rise to concerns about antimi-
crobial resistance, which directly causes over 300,000
deaths in India alone each year (Nogrady, 2023). In addi-
tion to overuse, nonadherence to prescribed treatment
courses may further contribute to antimicrobial resis-
tance (Kotwani et al., 2021; World Health Organization
(WHO), 2001). With discomfort cited as a key reason
for nonadherence (Baù et al., 2020; Endashaw Hareru et
al., 2022), effectivemanagement of common side effects
including AAD and associated abdominal pain may be
of clinical importance.

In contrast tomost studieswhich investigate the inci-
dence of AAD following prophylactic use of probiotics
(Yang et al., 2023), the present study demonstrated effi-
cacy of B. subtilis HU58 administered within two to
three days following the onset of AAD, indicating a clin-
ical role for probiotics beyond the immediate timeframe
of antibiotic initiation. Whilst diarrhoeawas resolved in
all subjects within seven days, the administration of B.
subtilis HU58 resulted in a faster resolution, with signif-
icantly more subjects experiencing normal stool types
by day 3, compared to the placebo group. As outcomes
were not measured daily, it was not possible to deter-
mine how soon the diarrhoea was resolved within this
three-day period. Findings of recent systematic reviews
have demonstrated that the use of probiotics led to a
reduction of 0.6-1.95 days in the duration of AAD in
children (Yang et al., 2023), with a significantly greater
efficacy rate for the treatment of AAD at day 2, com-
pared to placebo (Huang et al., 2021).

The observed improvement in diarrhoea in the pres-
ent study was accompanied by significant reductions in
abdominal pain and overall GI wellbeing, which were
evident from day 3 to the end of the study period. These
findings offer a broader insight into the efficacy of pro-
biotics beyond the normalisation of stool consistency,
and the overall patient experience of the management
of paediatric AAD. However, to date, the reporting of
the effects of probiotics on abdominal pain and related
GI wellbeing outcomes in children with AAD is limited
and has been recommended as a specific focus for future
research (Huang et al., 2021).

The clinical improvements observed in the present
study following the administration of B. subtilis HU58
may have been mediated, in part, by the immunoreg-
ulatory properties of this probiotic strain. It has been
demonstrated that the HU58 strain interacts with toll-
like receptors, stimulates the proliferation of cellswithin
the gut-associated lymphoid tissue, and activates potent
innate immune responses in a murine model (Huang

et al., 2008). In addition, in vitro studies have indicated
that spore forming Bacillus strainsmay enhance produc-
tion of short-chain fatty acids such as butyrate, acetate,
and propionate (Duysburgh et al., 2019), whichmay sup-
port intestinal epithelial barrier integrity by contribut-
ing to tight junction assembly, increasing mucin expres-
sion, and reducing intestinal inflammation (Priyadarshi-
ni et al., 2018). Indeed, daily administration of B. subtilis
HU58 at a dose of 2 × 109 cfu over an 8-week period
was shown to significantly decrease levels of proinflam-
matory cytokines, interleukin-6 and tumour necrosis
factor-α, in healthy people (Dound, 2017).

The properties and effects of probiotics are strain
specific, with some showing no clinical benefit in this
area (Huang et al., 2021; Yang et al., 2023). The viability
of B. subtilis HU58 as a spore-forming strain may sup-
port its potential to exert positive health effects upon
the host (Soares et al., 2023). In addition, the stability
of spores facilitates manufacturing, transportation and
storage, particularly in diverse climates and challenging
environmental conditions, enabling supplement avail-
ability in formats more suitable for certain populations,
such as syrups or gummies for children, whichmay sup-
port compliance, but which may not be feasible with
non-spore-forming strains requiring cold-chain produc-
tion.

As probiotic microorganisms may not permanently
colonize the gastrointestinal tract, consistent intake
in adequate amounts is required for clinical efficacy
(Goodman et al., 2021). In the present study, compli-
ance to the probiotic regimenwas found to be very high,
at over 97%. Furthermore, the tolerability of B. subtilis
HU58 was confirmed by the absence of AEs related to
the study product, whichwas consistentwith previously
published findings (Dhongade, 2022; Mehta, 2020a,b).
Typically, the incidence of adverse reactions to probi-
otics has been found to be low among children with
AAD, indicating the general safety of their use in this
population (Yang et al., 2023).

The present study has limitations that should be con-
sidered for future investigations. Daily clinical assess-
ment of outcomes, including the frequency of bowel
movements, using tools validated in the study pop-
ulation and an extended follow-up period, may have
enabled more specific conclusions about the timescale
of symptom resolution following probiotic administra-
tion. Analysis of faecal samples may have supported
our understanding of the ability of this spore-forming
bacterium to restore gutmicrobiota composition follow-
ing antibiotic use, and would have offered insights into
several mechanisms ascribed to the B. subtilis species
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(Rhayat et al., 2019) and possibly AAD in general. Whilst
variation in the type, duration and clinical indication
of antibiotic prescriptions introduced heterogeneity
among the study cohort, this may offer some indica-
tion of the spectrum of effectiveness of this strain in
real-world populations. Future studies comparing the
effects of B. subtilis HU58 with other probiotic strains
commonly used in the management of AAD would also
be warranted. Despite its limitations, this is the first
study to demonstrate the clinical efficacy of dietary sup-
plementation with the spore-forming probiotic strain B.
subtilisHU58 in a paediatric populationwith AAD.

5 Conclusion

The findings of this randomised, double-blind, placebo-
controlled trial suggest that B. subtilis HU58 is safe,
well-tolerated, and effective at reducing the duration
of diarrhoea and associated abdominal pain, and sup-
porting general GI wellbeing, in children with AAD.
Future studies should include daily clinical assess-
ment of primary outcomes, validated assessment of
abdominal pain and related outcomes, metagenomic
and metabolomic assessment of faecal samples and
comparison with other probiotics to better understand
potential mechanisms underpinning the activity of this
specific probiotic strain in AAD.
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