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Abstract

Background: Functionalabdominalpain disorders (FAPD) are prevalentin the paediatric population,
however, there is currently no consensus regarding best practices for treatment. The use of probiotics
is becoming popular to treat FAPD. The goal of this rapid review is to synthesize the best evidence on
the use of probiotics in children with FAPD.

Methods: Searches were conducted on five main databases. Randomized controlled trials (RCTs)
of probiotic use in children (0 to 18 years) with FAPD were searched. Populations of interest were
patients with functional abdominal pain (FAP), irritable bowel syndrome (IBS), and functional
dyspepsia (FD), recruited based on Rome criteria. Outcomes of interest were changes in abdominal
pain severity, frequency, and duration.

Findings: Eleven RCTs with 829 participants with the diagnosis of FAP (n=400), IBS (n=329), FD
(n=45), and mixed population (n=55) were included. Of six studies of children with FAP, two (n=103)
used Lactobacillus rhamnosus GG (LGG) and reported no significant effects on pain, and four (n=281)
used Lactobacillus (L) reuteri DSM 17938, of which three (n=229) reported significant positive effects on
either severity or frequency of pain. Of six trials of children with IBS, four (n=219) used LGG, of which
three (n=168) reported a positive effect. One (n=48) used bifidobacteria and one used VSL #3 (n=59), both
demonstrating positive effects with probiotics. Two studies of FD reported no benefit. No adverse events
were attributed to probiotics.

Conclusions: There is preliminary evidence for use of probiotics, particularly LGG, in reducing
abdominal pain in children with IBS. There are inconsistent positive effects of other probiotics,
including L. reuteri DSM 17938, in reducing pain in patients with FAP, IBS, or FD. More RCTs with
rigorous methodology using single or combination probiotics are warranted.
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BACKGROUND health care utilization (1-3). Functional gastrointestinal dis-
Functional gastrointestinal disorders are common in the pae- orders are recurring chronic conditions that are not explained

diatric population and are associated with lower self-reported by underlying physiological, structural or biomedical etiologies

quality of life scores, greater school absenteeism, and greater (45). The international standard for diagnosis of functional
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gastrointestinal disorders, Rome IV, classifies childhood func-
tional gastrointestinal disorders into three categories: 1) func-
tional nausea and vomiting disorders, 2) functional abdominal
pain disorders (FAPD), and 3) functional defecation disorders
(6). FAPD can be further divided into four groups: functional
dyspepsia (FD), irritable bowel syndrome (IBS), abdominal
migraines, and functional abdominal pain (FAP)—not other-
wise specified (6). ‘Functional abdominal pain—not otherwise
specified’ is a new category under the Rome IV, previously sep-
arated into FAP and functional abdominal pain syndrome (6).

The prevalence of FAPD ranges from 0.3 to 19% (7). IBS is
the most common subtype (8.8%), followed by FD (4.5%),
FAP (3.5%), abdominal migraine (1.5%), and functional
abdominal pain disorder (0.9%) (8). FAPD is 1.5 times more
prevalent in females compared with males.

The etiology and pathophysiology of FAPD is likely multi-
factorial, based on complex interactions between psychosocial
factors and gut physiology that lead to an altered brain—gut
axis. The symptomology of FAPD is a result of a multitude of
factors including visceral hypersensitivity, altered gut motility,
microbial dysbiosis, altered mucosal immune function, and
central nervous system dysregulation of gut function (6,9).
Current pharmacologic therapies for FAPD, such as antispas-
modic, antidepressant, antireflux, antihistaminic, and laxative
agents, have not been supported by high-quality evidence (10).
Nonpharmacological therapies, including dietary restriction,
cognitive behavioural therapy, hypnotherapy, and fibre supple-
mentation, have been studied, with some evidence for efficacy
for cognitive behavioural therapy and hypnotherapy (11).

There have been an increasing number of studies on the
effect of probiotics for functional gastrointestinal disorders.
Probiotics, defined as “live microorganisms which, when
administered in adequate amounts, confer a health benefit on
the host” (12), have demonstrated beneficial effects in various
gastrointestinal conditions (13). Preliminary data also suggest
that they may have a role in neurodevelopment and mood in
children and adults, representing a ‘microbiome-gut-brain axis’
(14-16). Probiotics are thought to act by promoting protec-
tive conditions in the host that affect immune and metabolic
activities, bacterial colonization, and gut motility (17,18). Our
objective was to synthesize the best evidence on the effects
of probiotics in the management of FAPD in the paediatric
population.

METHODS

A comprehensive search of MEDLINE, EMBASE, CINAHL,
Cochrane Central Register of Controlled Trials, and Google
Scholar was conducted for studies published from 1990
through November 2017 (Appendix I). We selected studies if
they 1) were English language publications, 2) studied children
0 to 18 years old, 3) were randomized controlled trials (RCTs),

4) recruited patients with FAPD using Rome criteria, S) used
one or more probiotics as intervention, 6) measured frequency,
duration, severity of, and/or functional impact of abdominal
pain, as rated by the patient or caregiver. The control group
could be placebo, usual care, and/or medical interventions.
Full text articles were used for final selection of eligible RCTs.
A structured data extraction form was used for collecting rele-
vant information from the selected studies. Data were extracted
by one (LD) and verified by the second reviewer (MK).

General findings

Inclusion criteria were met for 11 RCTs (n=829) including chil-
dren with FAP (n=400), IBS (n=329), FD (n=45), or mixed
FAPD (n=55) (19-29). See PRISMA flow diagram for inclu-
sion and exclusion of studies in Appendix II (30). The RCTs
by Gawronska et al., Francavilla et al,, and Gianetti et al. pre-
sented subgroup analysis for different FAPD populations and
subgroup results for FAP, IBS, and/or FD was used for this
review. There were no published RCTs on abdominal migraine.
Included RCTs had sample sizes of 20 to 141, were published
from 2005 to 2017, conducted in eight countries (Croatia,
Greece, India, Iran, Israel, Italy, Poland, and USA), and were
four to eight weeks in duration. The age range was 4 to 18 years,
with no significant age or sex differences between intervention
and control groups (Table 1).

Probiotics for functional abdominal pain
Six placebo-controlled RCTs (n=400 children) assessed the
effectiveness of probiotics for paediatric FAP(Table 2). The
most commonly studied probiotic for FAP was Lactobacillus
reuteri DSM 17938(four RCTS, n=295) (21-23,25). Three out
of the four studies (n=241) demonstrated a positive effect for
probiotic use on reducing pain severity and frequency. Two of
the four studies (n=181) found a significant difference in pain
frequency (22,23) and two (22,25) indicated a significant dif-
ference in pain severity in favour of probiotics (n=161). The
fourth trial (21) found no differences between the probiotic and
placebo groups. Two trials (n=105) (26,28) used Lactobacillus
(L) rhamnosus (LGG) for 4 to 8 weeks and did not report a sig-
nificant difference in pain severity compared to placebo. Three
studies looked at the impact of probiotics on daily function and
found no difference in school absenteeism, parental work absen-
teeism, or use of other medications (21,22,28). Interpretation of
the results is complicated by the lack of a sample size calculation
(23,25) or being underpowered (21,28). In particular, analysis
of functional impact was complicated by small samples and wide
confidence intervals. Two studies did not exclude children with
probiotics or antibiotics prior to the study period (25,28).

In summary, three out of six RCTs (n=241) found probi-
otic significantly reduced abdominal pain treatment response,
severity, or frequency. All three studies used L reuteri. There is

no difference on functional impacts.



385

Paediatrics & Child Health, 2019, Vol. 24, No. 6

"J00 pasoxdur (8171 33e)
¢3unjeorq eurwopqe (DIVDS) 3o 351M) SJADES erpuy
‘qv Jo fouanbaxy -91J0 JUIUISSISSE 74(T1—+ 33e) (39yoes /e11308q /A1 “(0107)
pue £3119495 pasearda( [eqo[3 s323(qog 9JUO Jaydes T 0993¢¥[d 0T X 0S¥) €4 TSA 9 (sdr) 11 2woy (81-¥) 65 rurepueny
"SAT YIM USIpIyd Ut
ured jo £j110a9s pue (£n12809s /£>U90b (0o (avd A3 “(0107)
£>uanbaiy paonpay -215) v ut a8uey) DIMT, 0qa28[J 01 X €) DOTeIO 8 ‘Sq1) 11 2Wwoyg #1-S) 41 e[[IABDURL]
dv jo fouanbayy jou dvd jo £a1s (NAD 0T X T) (ava) A1 ‘(¥107)
nq 4ysuajur paonpay -U2)UI Ur uopINpIY DIMT, 0qa2®[J 8E6LT MagnaL T [eIQ 8 111 swoy (91-9) 09 ouewoy
dvjoe
£)11949s 1) UT SUOT) urnut yum (0D (sdrn) uer] (S107)
-Onparur pajnsar HHT dV jo Lurandg DIMT, urnuy 00T X T) DDTEIO ¥ IIT dwoy (81-¥) TS Tejruery]
jusw
‘dvq ur -Jea13 03 asuodsax
oqooe[d 0 1o1radns pue Kouanbaxy ‘NaD 50T (avia) uel] {(ST07)
JOU 3T9M SITJ0IqOI] ured Kyrsusjur ureq 2uQp 0qa2®[J X T 8€6LT Magnas T ¥ 111 swoy (91-%) 08 ey
AV Jo Ay1suaur pue dv jo £y1suo) NAD 50T (ava) [o®18] /(910T)
£ouanbaig paonpay -ut pue £>uanbarg ERlife) 0qa2®[J X T 8E€6LT Manat T ¥ I dwoy (S1-9) 10T UBWIZIAN
s39[qe}
‘dv4 ut ogadefd oy Ayisuayur T'501 8€6LT (avda) 929319 (L107)
1otradns Jou $51301q01J pue A>uanbaiy ureg 2uQp 0qa2®[J NS Mainas T ¥ 111 swoy (91-9) #S nyepnoySerepy
‘sq[ pue porrad
JVvA ur ured ynoym Apms atpy Suninp 8€6L1 eN)eOID)
sep arour ‘ured jo a8uerp ured pue NS Hagnas (avd ‘sd1) ‘(L107)
Ayisuajur 2onpar e ured Jnoyym sfeg EXife) 0qa2e[J ‘(1) smpvqopr T 4l I dwoy (L1-5) SS urgarpe[
aa24q g
uoriq 1 sy
*(I UT pAWLIuod J0U -upfur g uorqq |
nq Sg[ uI T pue “wnguo) () winii (a4 ‘sdrn) Ao “(L107)
Jv ur yusurdaoxduy uonn[OsaAI Jy ouo 0qa2®[J -230pqopifig uor[Iq € 9 111 swoy (81-8) €L IoUUeID)
(sy9m) (ssouSerp) (98ue1 a%e)
[e113 Jo BLIDILID syuedonred £nunod ‘(1eaf)
UOISN[OUOD SIOYINY awodyno Arewni g Lep /asoq [onuo) UOTJUSAIIIU] qSua Sunmasy JO IoquInN IoIne JsILy

Advd smerpaed ur sonorqord Surdpnis s7,)Y JO SONSLISIOLIEYD [BISUSD) [ J[qEL



386 Paediatrics & Child Health, 2019, Vol. 24, No. 6
S o . . E g g Probiotics for irritable bowel syndrome
g é é % 2 % é’) g 0 2 Six placebo-controlled RCTs (n=329 children) evaluated the ef-
E g2 g % g 2 % ) 8 Lq) fectiveness of probiotics on IBS specifically. Positive benefits of
§ g é) E; é % g '§ .§ j‘ :é:) probiotic were found in five studies. The most commonly studied
g E § % é g é* § é S é probiotic was LGG (four RCTs, n=222), with a study Perlod of
‘f’s’ £ 8% = E AT E : 4 to 8 weeks (24,26,28,29). Two studies demonstrated improve-
= £ a < :: ment in treatment success postintervention, one out of three
E g showed benefit for pain severity, and two out of two for pain fre-
" " E —_ % = quency. Only the earliest study using LGG found no effect on
g g % 'é z © ;é § pain severity or number of responders with probiotic use (29).
§ é % E é § é’ :é The fifth study (19) used a combination of three Bzﬁc?obactertu?fn
g E o E §0 *3 g § species for 6 weeks and found probiotics more effective for pain
£ S5 2% R resolution (defined as no episodes of pain during the treatment
a - N 2 §9 period). The sixth trial (31) used VSL #3, a proprietary combi-
E f nation of seven probiotic bacteria, for 6 weeks and demonstrated
_*“-'2 § that the probiotic group had greater improvemen.t in p.ain se-
BN g : verity (Table 3). Four studies e\‘faluated‘ the funcj.t?onal impact
% g g go g of probiotic use, with three studies finding a positive resullt for
é é é g f§ probiotic usage. However, a heterogeneous group of pr?blOtICS
S § and functional indices were used. Sample size calculation was
= § completed for only one study (26).
E= % § In summary, five of six RCTS (n=279) demonstrated a beneficial
3 2 E 5 L; § effect of probiotic, however, the specific pain parameter. aﬁ'ecFed
E g g g &3 was heterogeneous among the studies. Three out of four trials using
© = = & :1 LGG demonstrated an improvement in pain severity or frequency
E; § in the probiotic group. One trial using a bifidobacteria combination
2 = £ 2 H§ product and one using VSL #3, each showed some benefits for pain
E E E § 2\ resolution and pain severity. Three out of four studies using LGG,
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§ éx g) One RCTa of children with various FAPD (n=55) was identified.
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Table 2. The effectiveness of probiotics for treatment of functional abdominal pain
First author Number of Probiotics Outcome and Results in intervention(I)/  Statistical test
(Year) participants measurement unit control group (C) results
Maragkoudaki 54 Lactobacillus (L).  Pain severity by I: 4.3 (SD=8.5) (P=0.72)
(2017) reuteri 17938 WB-FACE C: 4.0 (SD=5.6)
Pain frequency 1: 2.9 (SD=4.5) (P=0.68)
C:3.1(SD=4.1)
Weizman (2016) 101 L. reuteri 17938 Pain severity by HFPS ~ 14.3 (SD=2.7) (P<0.01)*
C:7.2 (SD=3.1)
Pain frequency I: 1.9 (SD=0.8) (P<0.02)*
C:3.6(SD=1.7)
Eftekhari (2015) 80 L. reuteri 17938 Pain resolution (%) by  I: 50% NS
WB-FACE* C: 65%
Pain frequency 1:2.53 (SD=1.43) (P=0001)*
C: 2.08 (SD=1.56)
Romano 60 L. reuteri 17938 Pain severity by NR (P<0.05)*
(2014) WB-FACE
Pain frequency (epi- NR (NS)
sodes/ day)
Francavilla 58 LGG Pain severity by VAS 1: 2.5 (SD=1.6) (P=0.1)
(2010) C:3.1(SD=1.4)
Pain severity treat- I: 50% (P=0.4)
ment success (%) C: 60%
Pain frequency I: 1.9 (SD=0.7) (P=0.7)
C: 1.7 (SD=1.5)
Pain frequency treat- I: 48% (P=0.6)
ment success (%) C: 44%
Gawroniska 47 LGG Treatment success (n)*  1: 25% (n=6) C:9.1% RB 2.9 (95%
(2007) (n=2) CI: 0.7-11.7,
P=0.25)
Pain severity by I: 2.6 (SD=2.0) C: 3.0 (P=0.57)
self-report (SD=1.5)
Pain frequency 1: 2.3 (SD=1.8) C:2.4 (P=0.93)

(SD=1.4)

All pain frequency measured as number of episodes/week

CI Confidence interval; FOS Fructo-oligosaccharide; HFPS Hicks faces pain scale; LGG = Lactobacillus rhamnosus GG; MD Mean difference; NR Not
reported; NS Not significant; RB Relative benefit; VAS Visual analogue scale; WB-FACE Wong-Baker FACES pain rating scale.

a = at least two point reduction in WB-FACE or ‘no pain’ after probiotic.

*Statistically significant.
At least S0% decrease in number of episodes and intensity of pain
*No pain (a relaxed face, score of 0, on the Faces Pain Scale)

1). Three studies did not report allocation concealment
(21,24,30). Nine studies were sponsored by a pharmaceutical
company (19-22,25-29). The other two studies (23,24), did
not comment on any pharmaceutical company support.

Safety
All 11 RCTs in this rapid review reported that probiotics were well

tolerated and there were no adverse events attributed to probiotics.

A recent systematic review of all available information on the safety
of probiotics in humans and animals showed that serious adverse
events related to probiotics are exceedingly rare (32). However,
selected populations such as critically ill, postoperative/hospital-
ized, and immunocompromised patients were deemed to be at
high risk of invasive infections (32). Consistent with these findings,
a population-based evaluation found that increased consumption

of Lactobacillus in Finland did not increase serious harms (33).
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Table 3. The effectiveness of probiotics for treatment of irritable bowel syndrome

First author Number of Probiotics Outcome and measure- Results in intervention Statistical test
(year) participants ment unit (I)/control group (C) results
Giannetti (2017) 48 Bifidobacteria  Pain resolution %* 1: 42% C: 14% (P=0.003)*
Functional improvement 1: 46% C: 16% (P=0.002)
% by FDI
Kianifar (2015) 52 LGG Pain severity by LSS 1: 0.8 (SD=0.9) C: 1.5 (P=0.00)*
(SD=0.8)
Functional scale by LS3 I: 2.4 (SD=0.5) C: 1.9 (P=0.00)*
(SD=0.4)
Francavilla 83 LGG Pain severity by VAS 1: 2.5 (SD=1.2) C: 3.6 (P=0.1)
(2010) (SD=2.2)
Pain severity treatment 1: 55% C: 30% (P=0.01)*
success % #
Pain frequency I: 1.6 (SD=0.8) C: 3.2 (P=0.001)*
(SD=1.9)
Pain frequency treatment ~ 1: 79% C: 45% (P=0.01)*
success %°
Guandalini 59 VSL#3¥ Change in pain severity by ~ I: 1.0 (SD=0.2) C: (P<0.05)*
(2010) 5 point scale -0.5 (SD=0.2)
Family life disruptionsby ~ 1: —0.9 (SD=0.2) C: (P<0.01)*
caregiver’s report -0.51 (SD=0.3)
Gawrorniska 37 LGG Treatment success % (n)* 1: 33.3% (n=6) C: RB 6.3 (95%
(2007) 5.3% (n=1) CI: 1.2-38,
P=0.04)*
Pain severity by self-report ~ 1: 2.2 (SD=2.1) C: 3.2 (P=0.10)
(SD=L.5)
Pain frequency 1: 1.8 (SD=1.7) C: 3.1 (P=0.02)*
(SD=1.1)
Use of medications (n) 1:4C:3 RR 1.4 (95%
CI0.4-5.1,
P=0.69)
School absenteeism (n) I:1C:0 (P=0.49)
Bauserman 50 LGG Change in pain severity I: -1.7 (SD=0.6) C: (P=0.175)
(2003) by LS4 ~1.3(SD=0.3)
Number of responders™* I:10C: 11 (P=0.774)

All pain frequency measured as number of episodes/week.

CI Confidence interval; CFU Colony forming units; FDI Functional disability inventory; FPS Faces pain scale; LGG = Lactobacillus (L) rhamnosus GG
LS3 Three-point Likert scale; LSS Five-point Likert scale; MD Mean difference; RB Relative benefit; VAS Visual analogue scale.

*Statistically significant.

*No episodes of pain during the treatment period.

*At least 50% reduction in number of episodes and intensity of pain.

STreatment success as no pain (a relaxed face, score of 0, on the Faces Pain Scale).

**Decrease in abdominal pain severity of one point or more on four-point Likert scale.

Bifidobacteria = 3 billion CFU Bifidobacterium (B). longum BBS36, 1 billion CFU B. infantis M-63, 1 billion B. breve M-16V.

¥ - VSL #3:B. breve, B. longum, B. infantis, L. acidophilus, L. planatarum, L. casei, L. bulgaris, Streptococcus thermophiles; 450 billion CFU per sachet.

DISCUSSION

This rapid review looked at the evidence on the use of probi-
otics for abdominal pain in children with FAP, IBS, and FD.

The effect of probiotic use on FAP was mixed, with all positive

results coming from studies using L. reuteri. The only negative
study with use of L. reuteri had an inadequate sample size. This
effect may be strain-specific as both trials using LGG for FAP
showed no significant benefit ebo. Inconsistency between the
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Table 4. The effectiveness of probiotics for treatment of functional dyspepsia

First author Number of participants Probiotics

Outcome and

Results in intervention(I)/ Statistical

(Year) measurement unit control group (C) test results
(P-value)
Giannetti 25 Bifidobacteria Pain resolution %* 1:21% C: 32% (P=0.5)
(2017) Functional improve- 1: 28% C: 24% (P=0.1)
ment % by FDI
Gawronska 20 LGG Treatment success (n)"  1: 10% (n=1) C: RB 0.5 (95%
(2007) 20% (n=2) CL: 0.07 to
33,P=1)
Pain severity by 1: 2.9 (SD=1.5) C: (P=0.14)
self-report 1.9 (SD=1.3)
Pain frequency I: 2.7 (SD=1.3) (P=0.26)
C:2.0 (SD=1.6)
Use of medications (n) 1:3C:2 RR 1.5 (95%
C10.4-6.5,
P=1)
School absenteeism (n) 1:3C: 0 (P=0.21)

Bifidobacteria = 3 billion CFU Bifidobacterium (B). longum BB536, 1 billion CFU B. infantis M-63, 1 billion B. breve M-16V; FDI Functional disa-
bility inventory; LGG Lactobacillus rhamnosus GG; RB Relative benefit; RR Relative risk.

*No episodes of pain during the treatment period.

*Treatment success as no pain (a relaxed face, score of 0, on the Faces Pain Scale).

Table 5. The effectiveness of probiotics for treatment of mixed FAPD

First author Number of participants ~ Probiotics Outcome and Results in intervention(I)/ Statistical
(year) measurement unit control group (C) test results
(P-value)

Jadresin SS Lactobacillus ~ Number of days I: 89.5 (Range=5-108) C: S1  0.029*
(2017) reuteri 17938  without pain (n) (Range=0-107)

Change in pain I: 0.42 (Range=-0.31-2.9) 0.481

severity by WBES C:0.23 (Range=-1.2-2.2)

Changes in pain I: 6.3 (Range=—40-170) C: 0.143

duration (minutes) 23 (Range=-32-395)

Complete I: 61.5% (n=16) C: 55.2% 0.633

resolution of pain (n)  (n=16)

Changes in pain 1: 19.310 C: 1.800 0.012*

duration (minutes)

WBES Wong-Baker faces scale.
*Statistically significant.

selected populations limits the generalizability of the results as
two of the studies did not exclude children with medication use
prior to the initiation of the trial. Previous studies have shown
that even a short term antibiotic course may shift gut micro-
biota and affect response to probiotics (34).

Overall, the findings suggest a positive effect on pain reduc-
tion with use of probiotics in IBS. LGG is the most studied,

with limited evidence for VSL #3 and a product containing
bifidobacteria on abdominal pain severity and resolution,
respectively.
The number of studies on FD was extremely limited and there
is currently no evidence to support use of probiotics in FD.
There have been six systematic reviews (SR) and meta-analy-
ses that included probiotics for paediatric FAP published since
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Other bias

-~

Bauserman 2005

@ | Allocation concealment (selection bias)

-~
-~

Eftekhari 2015

Francavilla 2010

Gawronska 2007

Giannetti 2017

Guandalini 2010

Jadresin 2017

® e e e o
. . . . . . . ' . . . Blinding of participants and personnel (performance bias)

Kianifar 2015

Maragkoudaki 2017

Romano 2014

. . . . . . . . . . . Random sequence generation (selection bias)
N)
. ‘ . . . . ' ‘ . . . Blinding of outcome assessment (detection bias)
. . . . . . . . . . . Incomplete outcome data (attrition bias)
. ' ‘ ‘ ‘ . . ' . ‘ . Selective reporting (reporting bias)
-~

Weizman 2016

Figure 1. Assessment of risk of bias in the studies of probiotics in
functional abdominal pain disorder*. *Adopted RevMan software by

Cochrane Collaboration (http ://community.cochrane.org/tools/

review-production-tools/revman-S5)

2001 (35-40). The most recent meta-analysis by the Cochrane
collaboration assessed dietary interventions for recurrent ab-
dominal pain in children (38). Consistent with this rapid
review, the Cochrane meta-analysis demonstrated that probi-
otic use decreased pain frequency and intensity significantly,
especially among IBS patients. However, the evidence was of
moderate to low quality due to risk of bias and heterogeneity
in probiotic used and measurement (38). In the Cochrane
systematic review, meta-analyses of specific probiotics were
not performed separately. Our review added two new trials
(20,21), both published in 2017, to the ones included in the
Cochrane SR. A recent systematic review by Wegh et al. (40)
on the effect of probiotic on FAPD and functional constipation

also supports the efficacy of LGG in reducing abdominal
pain frequency and intensity in children with IBS. Our study
includes one additional study (25) as well as specific subgroup
analyses for IBS, FAP, and FD, in comparison to the study by
Wegh et al.

Strength and limitations

This rapid review used rigorous methods for the accuracy of
data extraction and quality assessment whereby two review-
ers verified the accuracy of extracted data. Another strength
was focusing only on RCTs that used standard criteria to re-
cruit FADP patients. This review also has some limitations. As
a rapid review, restrictions regarding time period and language
may have omitted some relevant clinical trials.

There are also some limitations pertaining to the included
RCTs. The studies were heterogeneous with regards to the
probiotic regime, the placebo regime, duration of study, and
measurement tool used. This heterogeneity makes it difficult to
recommend a single probiotic regime despite some evidence to
support its use. Many studies either did not report a sample size
calculation or were underpowered, which may have led to some
of the negative studies. These limitations would necessitate a

cautious interpretation of results.

CONCLUSIONS

Overall, the effect of probiotics on FAP is mixed and there is
insufficient evidence to recommend probiotics for alleviation of
abdominal pain in FAP. This review shows some evidence for
the use of probiotics for reducing abdominal pain in children
with IBS, with most studies using LGG. More studies with rig-
orous methodology are needed to determine the role of probi-
otics in the management of FAPD in children before they can

be recommended.

CLINICAL IMPLICATIONS

o There is insufficient evidence to recommend probiotics
for children with FAP. More studies, particularly on
L. reuteri are needed to discern effect of the probiotic.

« There is some evidence to suggest probiotics can reduce
severity of abdominal pain and/or frequency in children
with IBS, of which LGG is the most widely studied.

o If clinicians and families are considering a therapeutic
trial for IBS, LGG 1 x 10" CFU twice/day for 4 to 8
weeks have been studied with no adverse eftects and is
available over-the-counter in Canada.

« There is no evidence to support use of probiotics in FD

« Due to the mixed results of included studies and finan-
cial costs, probiotics should be discontinued if there is no
clinical improvement in 4 to 6 weeks.


http://community.cochrane.org/tools/review-production-tools/revman-5
http://community.cochrane.org/tools/review-production-tools/revman-5
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APPENDIXI: Search Strategy for Finding Relevant Rcts of Probiotic use in Paediatric Functional
Abdominal Pain Disorder

1. Abdominal Pain/

2. Periumbilical Pain.ti,ab.

3. functional abdominal pain.mp.
4. Dyspepsia/

S. Irritable Bowel Syndrome/

6. exp Probiotics/

7. Lactobacillus/

8. Bifidobacterium/

9. Saccharomyces boulardii.ti,ab.
10. Streptococcus thermophilus/
11.0r/6-10

12. randomized controlled trial.pt.
13. controlled clinical trial.pt.

14. randomized.ab.

185. placebo.ab.

16. drug therapy.fs.

17. randomly.ab.

18. trial.ab.

19. groups.ab.

21.0r/12-19

22. exp animals/ not humans.sh.
23.20 not 21

24.0r/1-5

25.11and 22 and 23

26. limit 24 to English language
26. limit 25 to ‘all child (0-18 years)’
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APPENDIXII: PRISMA Diagram of Probiotics In Pediatric Functional Abdominal Pain Disorder*

)

Eligibility Screening Identification

Included

Records identified through database searching (n=135)

Identified through Duplicates (n=32)
other sources (n=7)

Screened title and abstracts (n=110)

91 not relevant for:

Not a primary study (n=28)
Not pediatric (n=34)

Not probiotics (n=7)

Not FAPD (n=22)

Full text review (n=19)

Not met inclusion criteria (n=8)

RCT included (n=11)

Functional abdominal pain (n=4)

% Irritable bowel syndrome (n=3) ‘

FAP+IBS (n=1) ‘

| 1BS +FD (n=1) |

FAP+IBS + FD (n=1) ‘

—>
—>
o

Mix diagnosis (n=1)
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APPENDIXIII: Rome Ii &lii Criteria For Diagnosis Of Functional Abdominal Pain And Irritable Bowel Syndrome

Rome II (1999-2006)*

Rome ITI (2006-2016)

IBS

FAP

FD

In children old enough to provide an accurate pain history, at
least 12 weeks, which need not be consecutive, in the preced-
ing 12 months of;

(1) Abdominal discomfort or pain that has

two out of three features: (a) Relieved with defecation; and/or
(b) Onset associated with a change in frequency of stool; and/or
(c) Onset associated with a change in form (appearance) of stool;
and

(2) There are no structural or metabolic abnormalities to

explain the symptoms.

At least 12 weeks of:

(1) Continuous or nearly continuous abdominal pain in a
school-aged child or adolescent; and

(2) No or only occasional relation of pain
with physiological events (e.g,, eating, menses, or
defecation); and

(3) Some loss of daily functioning; and

(4) The pain is not feigned (e.g., malingering);and

(5) The patient has insufficient criteria for other functional
gastrointestinal disorders that would explain the

abdominal pain.
In children old enough to provide an accurate pain history, at
least 12 weeks, which need not be consecutive, in the
preceding 12 months of;

(1) Persistent or recurrent pain or discomfort centered in the
upper abdomen (above the umbilicus)

(2) No evidence of organic disease (including at upper
endoscopy) that is likely to explain the symptoms; and

(3) No evidence that dyspepsia is exclusively relieved by
defecation or associated with onset of a change ins tool

frequency or stool form (i.e., not irritable bowel)

Must include all of the following:

1. Abdominal discomfort (an uncomfortable
sensation not described as pain) or pain associated
with 2 or more of the following at least 25% of

the time: a. Improved with defecation b. Onset
associated with a change in frequency of stool c. Onset
associated with a change in form (appearance) of stool
2. No evidence of an inflammatory, anatomic,
metabolic, or neoplastic process that explains

the subject’s symptoms

*Criteria fulfilled at least once per week for at least
2 months before diagnosis

Must include all of the following:

1. Episodic or continuous abdominal pain

2. Insufficient criteria for other FGIDs

3. No evidence of an inflammatory, anatomic,
metabolic, or neoplastic process that explains

the subject’s symptoms

*Criteria fulfilled at least once per week for at least

2 months before diagnosis

Must include all of the following:

1. Persistent or recurrent pain or discomfort cen-
tered in the upper abdomen (above the umbilicus)
2. Not relieved by defecation or associated with the
onset of a change in stool frequency or stool form
(i.e., not irritable bowel syndrome)

3. No evidence of an inflammatory, anatomic,
metabolic or neoplastic process that explains the
subject’s symptoms

*Criteria fulfilled at least once per week for at least
2 months prior to diagnosis

*Rome IV has been adopted since 2016 (6). No included studies reported Rome IV results.



