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IMPORTANCE Atopic dermatitis (AD) is a highly prevalent condition that may be associated Supplemental content at
with an altered gastrointestinal microbiota that promotes an immune environment more jamapediatrics.com
susceptible to allergic disease. Synbiotics, a mixture of prebiotics and probiotics, have been
used for the prevention and treatment of AD.

OBJECTIVE To investigate the efficacy of synbiotics for primary prevention and treatment of AD.

DATA SOURCES PubMed/MEDLINE, EMBASE, the Cochrane Central Register of Controlled
Trials, and the CAB Abstracts Archive searchable database were searched from the inception
of all databases to October 15, 2015, with no language restrictions.

STUDY SELECTION We included all published randomized clinical trials of synbiotics for
prevention and/or treatment of AD. To be included, a publication needed to clearly define the
intervention as oral administration of synbiotics (combination of probiotics and prebiotics)
and must have included an assessment of AD disease severity, such as the Severity Scoring of
Atopic Dermatitis (SCORAD) index, or the incidence of AD as an outcome measure. Only 8 of
257 initially identified studies (3%) met selection criteria.

DATA EXTRACTION AND SYNTHESIS Data extraction was independently done by multiple
observers and cross-checked to avoid errors. The quality of the selected studies was critically
examined following the Cochrane guidelines. Data were pooled using a random-effects
model.

MAIN OUTCOMES AND MEASURES The primary outcomes were the SCORAD index (treatment
studies) and the relative risk of AD (prevention studies). The hypothesis was formulated
before data collection.

RESULTS A total of 257 abstracts were screened to identify 6 treatment studies (369 children I
Author Affiliations: Department of

enrolled; aged O months to 14 years) and 2 prevention studies (1320 children enrolled; up to Pediatrics, Taipei City Hospital Renai
age 6 months in one study and term neonates aged <3 days in the other). From the 6 Branch and National Yang-Ming
treatment studies included for random-effects meta-analysis, the overall pooled change in University, Taipei, Taiwan (Chang);
SCORAD index in those treated with synbiotics at 8 weeks of treatment was -6.56 (95% Cl Massachusetts General Hospital for
y_ e i Ok Children, Boston (Trivedi); Channing
-11.43 to -1.68; P = .008). Heterogeneity was significant (> = 77.1%; P = .001). Subgroup Division of Network Science, Brigham
analysis showed that the beneficial effect was significant only when using mixed strains of and Women's Hospital, Boston,
bacteria (weighted mean difference, -7.32; 95% Cl, -13.98 to -0.66; P = .03) and when used :\(Aaa:;\zj\fhhau-scitsilgfgr??ﬁaIth
in children aged 1year or older (weighted mean difference, -7.37; 95% Cl, -14.66 to -0.07; Department, Charleston, West
P =.048). From the 2 prevention studies included, the pooled relative risk ratio of AD in those Virginia (Jha); Department of
treated with synbiotics compared with placebo was 0.44 (95% Cl, 0.11t0 1.83; P = .26). Epidemiology. Harvard T. H. Chan
School of Public Health, Boston,
. . . Massachusetts (Lin, Dimaano);
CONCLUSIONS AND RELEVANCE This meta-analysis shows evidence that supports the use of Department of Dermatology,
synbiotics for the treatment of AD, particularly synbiotics with mixed strains of bacteria and National Institute of Pediatrics,
for children aged 1year or older. Further studies are needed to evaluate the effectiveness of Mexico City, Mexico (Garcia-Romero).
synbiotics for primary prevention of AD. Corresponding Author: Maria T.
Garcia-Romero, MD, MPH,
Department of Dermatology,
National Institute of Pediatrics,
Insurgentes Sur 3700C,
Colonia Insurgentes Cuicuilco,
JAMA Pediatr. 2016;170(3):236-242. doi:10.1001/jamapediatrics.2015.3943 Mexico City, DF 04530, Mexico
Published online January 25, 2016. Corrected on March 7, 2016. (teregarro@gmail.com).
236 jamapediatrics.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ on 03/05/2022


http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2015.3943&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3943
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2015.4406&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3943
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2015.3943&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3943
http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3943
mailto:teregarro@gmail.com
http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3943

Synbiotics for Prevention and Treatment of Pediatric Atopic Dermatitis

he prevalence of infant and childhood allergic disease

is on the rise, with the recent estimated prevalence of

atopic dermatitis (AD) at 15% to 20%.! One possible ex-
planation for this increased prevalence is an alteration in gas-
trointestinal microbiota that promotes an immune environ-
ment more susceptible to allergic disease. It has been found
that the gut microbiota may be different in infants with AD and
that this difference may precede the development of eczema.
Specifically, 2 studies found that infants with eczema had de-
creased bifidobacteria species in their stool.? Given this, pre-
biotic and probiotic supplements, which can modulate intes-
tinal microbiota, have been tested as prevention and treatment
methods for AD.

Probiotics contain cultures of living microorganisms that,
when ingested in adequate amounts, can modulate gut microbiota
and provide health benefits beyond nutrition.*® They have been
used for several diseases including inflammatory bowel disease,
asthma, allergies, and AD under the hypothesis that microbiota
has a global allergy-protective effect.*® Children with genetic risk
for AD who are given probiotic supplements early in life will be
exposed to antigenic competition, immune regulation, and stimu-
lation of innate immunity, all of which might decrease suscepti-
bility to certain disorders.” The results of isolated trials using pro-
biotics to prevent or treat AD have been inconsistent, and the large
variability in bacterial strains and quantity ingested in these stud-
ies makes interpretation challenging. Two meta-analyses have
demonstrated that probiotics might reduce the incidence of AD
in infants, with the pooled relative risk ratio ranging from 0.69
t0 0.79.%° A recent meta-analysis also concluded that treatment
with probiotics significantly decreased the Severity Scoring Atopic
Dermatitis (SCORAD) index in children with AD®; however, other
meta-analyses showed inconsistent results. !

Prebiotics contain nonliving indigestible fibers that may give
certain bacterial strains a selective advantage to live and grow.'?
They stimulate the growth of healthy bacteria in the colon. A
meta-analysis showed that prebiotics alone significantly reduced
the development of AD in infants (relative risk ratio = 0.68; 95%
CI, 0.48-0.97).12 Few studies have investigated the efficacy of pre-
biotics for the treatment of AD, but a beneficial effect has also
been reported.'® Because probiotics feed off of prebiotics, the two
are sometimes combined in a supplement to act synergistically
to promote healthy gastrointestinal bacteria. Called synbiotics,
the combination has a potentially stronger effect on gut micro-
biota than either probiotics or prebiotics alone. Synbiotics have
also been used for either prevention or treatment of AD, but the
results are inconsistent and have not been extensively reviewed.
Our objective was to conduct a systematic literature review and
meta-analysis of randomized clinical trials investigating the ef-
ficacy of oral synbiotics in the prevention and treatment of AD
in children.

Methods

The conduct and reporting of the current systematic review
and meta-analysis conform to the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA)
guidelines.!*1>
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At aGlance

« Atopic dermatitis is a highly prevalent condition that may be
associated with an altered gastrointestinal microbiota;
synbiotics, a mixture of prebiotics and probiotics, have been
used for the prevention and treatment of atopic dermatitis.

- To investigate the efficacy of synbiotics for prevention and
treatment of atopic dermatitis, we performed a meta-analysis
including all published randomized clinical trials of synbiotics for
prevention and/or treatment of atopic dermatitis.

 We found evidence that supports the use of synbiotics for the
treatment of atopic dermatitis, particularly mixed strains of
bacteria (mean change in Severity Scoring of Atopic Dermatitis
index, -7.32; 95% Cl, -13.98 to -0.66) and for children aged
1year or older (mean change, -7.37; 95% Cl, -14.66 to -0.07).
Further studies are needed to evaluate the effectiveness of
synbiotics for primary prevention of atopic dermatitis.

Search Strategy

Comprehensive literature searches were undertaken in
PubMed/MEDLINE, EMBASE, the Cochrane Central Register
of Controlled Trials, and the CAB Abstracts Archive (a search-
able database by the Centre for Agriculture and Biosciences In-
ternational), from the inception of all databases to October 15,
2015. Thorough manual search was conducted for existing re-
views, and relevant articles were retrieved from references. The
entire search strategy was evaluated by an independent librar-
ian and is provided in the eAppendix in the Supplement. Three
independently working groups (M.T.G.-R. and M.K.T.; A.J. and
Y.-S.C.; Y.-F.L. and L.D.) evaluated all retrieved articles using
theinclusion criteria as described later. All differences in opin-
ion were resolved through consensus.

Study Selection

We included all published randomized clinical trials evaluating
the effect of synbiotics on AD, either for the treatment or preven-
tion of the disease. No language restrictions were imposed on
study selection; both English and non-English articles were re-
viewed. To be included, a publication needed to clearly define
the intervention as oral administration of synbiotics (combina-
tion of probiotics and prebiotics) and must have included an as-
sessment of AD disease severity, such as the SCORAD index, or
the incidence of AD as an outcome measure.

Data Extraction

The data extraction for each study was independently done
by 2 authors and cross-checked to avoid errors. Details of study
methods included aims and objectives, study population, in-
clusion and exclusion criteria, period of enrollment, type of
study, blinding (yes or no) and type (single or double), ran-
dom sequence generation, allocation concealment, type of
analysis, specific intervention (synbiotic combination used,
dose, and route of administration), specific placebo or any al-
ternative intervention used in the control arm (dose and route
of administration), number of participants screened and num-
ber randomized (total and in each arm), primary outcome mea-
sure, secondary outcome measures, and duration of fol-
low-up after intervention. The numbers of participants in each
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Table 1. Characteristics of Studies Included in the Meta-Analysis

Treatment/
Source Control Participant  Synbiotics Used,
(Country) Participants, No. Age Probiotic + Prebiotic
Treatment studies
Passeron 17/22 2-12y Lactobacillus
etal,'® 2006 rhamnosus + skimmed
(France) milk powder, potato
starch, and lactose
Gerasimov 43/47 12-36 mo Lactobacillus acidophilus
etal,’” 2010 DDS-1, Bifidobacterium
(Ukraine) lactis UABLA-12 +
fructo-oligosaccharide
van der Aa 42/43 0-7 mo Bifidobacterium
etal,’®2010 breve + mixture of 90%
(Netherlands) scGOS and 10% LcFOS
Shafiei et al,*° 18/18 1-36 mo 7 Strains of probiotics +
2011 (Iran) fructo-oligosaccharide
Farid et al,2° 19/21 3moto6y Lactobacillus casei,
2011 (Iran) L rhamnosus,
Streptococcus
thermophilus, B breve,
L acidophilus,
Bifidobacterium infantis,
Lactobacillus
bulgaricus +
fructo-oligosaccharide
Wu et al,?! 27/27 2-14y Lactobacillus
2012 (Taiwan) salivarius +
fructo-oligosaccharide
Prevention studies
Kukkonen 459/463 Pregnant L rhamnosus GG (ATCC
etal,222007 women 2-4  53103) and LC705
(Finland) wk before (DSM 7061), B breve
delivery + Bb99 (DSM 13692),
their infants  Propionibacterium
(for 6 mo) freudenreichii subsp
shermanii JS (DSM
7076) +
galacto-oligosaccharides
Rozé et al,?3 39/45 Term L rhamnosus LCS-742,
2012 (France) neonates Bifidobacterium longum
<3d subsp infantis

M63 + 96%
galacto-oligosaccharides
and 4% scFOS

Control Used Dose Duration Main Results
Prebiotic (skimmed 1.2 x 10° CFU; 12 wk Mean total SCORAD index
milk powder, potato 3 times daily significantly decreased in
starch, and lactose) both groups, but at end of
treatment, no statistically
significant difference
between the 2 groups
was found
Placebo (rice 1 x 1010 CFU; 8wk  Children receiving
maltodextrin) daily synbiotics showed greater
decrease in mean SCORAD
index than did children
from placebo group at
wk 8
Placebo 1.3 x 10° CFU; 12 wk No difference in SCORAD
on demand index improvement
between synbiotic and
placebo groups; synbiotic
group did have significantly
higher percentage of
specific fecal bacteria
Placebo (sucrose) 1 x 10° CFU; 8 wk Mean total SCORAD index
once daily decreased by 56% in all
patients, but no difference
between placebo and
synbiotic groups
Placebo 1 x 10° CFU; 8 wk Significantly greater
twice daily reduction in SCORAD index
of synbiotic group
compared with placebo
group
Prebiotic 2 x 10° CFU; 10 wk At 10 wk, SCORAD index
(fructo- twice daily was significantly lower in
oligosaccharide, treatment group compared
corn starch) with control group (>50%
change)
Placebo ATCC 53103, 6 mo Synbiotic treatment
(microcrystalline 5 x 10° CFU; reduced eczema
cellulose and sugar  DSM 7061, (OR =0.74;95% Cl,
syrup without 5 x 10° CFU; 0.55-0.98; P = .04)
galacto- DSM 13692,
oligosaccharides) 2 x 108 CFU;
DSM 7076,
2 x 10° CFU
Control infant 1.4 x 108 6 mo Synbiotic treatment
formula CFU/100 mL reduced AD (OR = 0.11;
of formula 95% Cl, 0.01-0.94;

P <.05)

Abbreviations: CFU, colony-forming units; IcFOS, long-chain fructo-oligosaccharides; OR, odds ratio; scFOS, short-chain fructo-oligosaccharides; scGOS, short-chain

galacto-oligosaccharides; SCORAD, Severity Scoring of Atopic Dermatitis.

arm who were included in analysis, noncompliant, and lost to
follow-up in each arm were also recorded.

The primary outcome for the treatment studies was mea-
sured by the mean and standard deviation of change in the SCO-
RAD index from baseline to the primary end point, con-
trasted between the intervention and control arms. Secondary
outcomes considered by the studies included pruritus and sleep
disturbance subscores within the SCORAD, changes in topi-
cal medication use and frequency, total serum IgE level and
specificIgE levels to allergens, total eosinophil count, skin prick
test results, stool frequency and consistency, changes in fecal

JAMA Pediatrics March 2016 Volume 170, Number 3

microbiota composition, and adverse effects. For the preven-
tion studies, the primary outcome was the incidence of AD, and
secondary outcomes included total serum IgE level and specific
IgE levels to allergens, total eosinophil count, skin prick test
results, stool frequency and consistency, and changes in fe-
cal microbiota composition. A summary of the study charac-
teristics is included in Table 1.

Statistical Analysis
The statistical analysis was performed using Stata version 12.0

statistical software (StataCorp LP). For treatment studies, the
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primary outcomes were reported as mean change in SCORAD
index from baseline, in the intervention and placebo groups.
In studies where the mean change was not reported, stan-
dard statistical techniques were followed to calculate this in-
formation from the reported data.?* For prevention studies,
the primary outcomes were reported as incidence of AD. Pooled
weighted mean differences (WMDs) or relative risk ratios and
the 95% confidence intervals were estimated using a random-
effects model based on the DerSimonian-Laird method. For-
est plots were depicted for visual interpretation of the indi-
vidual study-specificand pooled estimates with respective 95%
confidence intervals. The X2 test of homogeneity (Cochran Q
statistic, P < .05) and I? statistic (>75%) were defined to as-
sess statistical significance and degree of heterogeneity.?*

Risk of Bias

The quality of the selected studies and the risk of bias were criti-
cally examined following the Cochrane guidelines.?* The qual-
ity parameters included the type of analysis, random sequence
generation, allocation concealment, blinding of participants and
personnel, and blinding of outcome assessment.

Exploration of Heterogeneity and Further Analysis

We made an a priori decision to conduct analyses of the pri-
mary outcome based on different durations of treatment (4
weeks, 8 weeks, and end of study) and use the result from the
longest common treatment duration as the main outcome ef-
fect. We also decided to conduct subgroup analysis based on
control used (placebo or prebiotics), probiotic strain compo-
nent (single strain or mixed), and participant age (whether in-
cluding infants aged <1 year).

Publication bias was evaluated by constructing a funnel
plot for the visual assessment of asymmetry, along with sta-
tistical estimates from the Egger test. Influence analysis was
performed to examine the effect of individual studies on the
pooled mean difference.

. |
Results

Study Characteristics

Atotal of 261 articles (abstracts) were retrieved through the da-
tabase searches, and an additional 15 were retrieved through
the manual reference search. However, after excluding dupli-
cates, 257 articles were considered for the first stage of screen-
ing. We excluded 249 articles at this stage, the principle rea-
sons being studies unrelated to our research question, wrong
intervention, and not being a randomized clinical trial
(Figure 1). For the final meta-analysis, 6 treatment studies (369
children enrolled)'®?! and 2 prevention studies (1320 chil-
dren enrolled)?*?3 were included. The study characteristics of
these 8 selected trials are summarized in Table 1. The se-
lected studies were all double-blind, randomized clinical trials.
Quality assessment of the studies is summarized in the eTable
in the Supplement. No evidence of publication bias was found
by the funnel plot and the Egger linear regression test (inter-
cept, -1.94; 95% CI, -9.85 to 5.97; P = .53) (eFigure 1 in the
Supplement).
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Figure 1. Flowchart of the Stepwise Procedure for Study Selection

261 Articles retrieved
through database
searching (titles
and abstracts)

15 Additional records
identified through
manual search

i 248 Full-text articles excluded

128 Unrelated to question
257 Abstracts screened after
duplicates removed

24 Not human studies
37 Not clinical trials
48 Wrong intervention
11 Wrong outcome

9 Full-text articles
assessed for —>
eligibility

1 Study excluded from
qualitative synthesis
(follow-up study of
another included study)

8 Studies included in
qualitative synthesis

l }

6 Treatment studies included
in final quantitative synthesis
(meta-analysis)

2 Prevention studies included
in final quantitative synthesis
(meta-analysis)

Synbiotics for the Treatment of AD

Overall Clinical Effects

There was variety in the treatment duration for each of the 6
studies, ranging from 8 to 12 weeks. In our main analysis, we
determined weighted pooled estimates for the change in SCO-
RADindex at 8 weeks because this is the longest treatment pe-
riod at which results were reported for all of the included stud-
ies. Arandom-effects model meta-analysis of all 6 trials showed
asignificant decrease in the WMD of SCORAD values in the syn-
biotics group compared with the control group (WMD, -6.56;
95% CI, —-11.43 to -1.68; P = .008) (Figure 2). However, signifi-
cant heterogeneity among studies was observed (I? = 77.1%;
P =.001).

Clinical Effect by Treatment Duration

We explored the effects at different measurement times. From
the 5 studies that reported the SCORAD index at 4 weeks
(n = 308),1618:20:21 there was a trend of improvement in the SCO-
RAD index at 4 weeks for the synbiotic vs control groups, but it
did not reach statistical significance (WMD, -5.53; 95% CI, -11.23
to 0.17; P = .06). At the end of study, which ranged from 8 to 12
weeks, there was a significant decrease in the WMD of SCORAD
values in the synbiotics group compared with the control group
(WMD, -5.86; 95% CI, -10.94 to -0.79; P = .02). Subgroup analy-
sis by treatment duration showed that treatment for more than
8 weeks did not confer additional benefit (Table 2).

Clinical Effect by Type of Probiotic Bacterial Species

Three studies used single-strain bacterial species in the pro-
biotic content of the synbiotics (n = 178),'6:18:2! while 3 stud-
ies used mixed-strain bacterial species (n = 166).171%:2° Mixed-
strain bacterial species had a significant effect on improving
the SCORAD index (WMD, -7.32; 95% CI, -13.98 to -0.66;
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Figure 2. Forest Plot for Weighted Mean Difference (WMD) in Change in Severity Scoring of Atopic Dermatitis

(SCORAD) Index at 8 Weeks of Treatment With Synbiotics

Source
(treatment vs control)

van der Aa et al,18 2010
(Bifidobacterium breve + mixture of 90% scGOS and 10% LcFOS vs placebo)

Shafiei et al,19 2011
(7 strains of probiotics + fructo-oligosaccharide vs placebo)

WMD (95% Cl)
-1.90(-6.33t0 2.53)

-2.00 (-7.54t0 3.54)

Farid et al,20 2011 —a— -19.10 (-30.60 to -7.60)
(7 strains of probiotics + fructo-oligosaccharide vs placebo)
Wu et al,21 2012 —— -14.90 (-20.68 t0 -9.12)

(Lactobacillus salivarius + fructo-oligosaccharide vs prebiotic)

Passeron et al,16 2006
(Lactobacillus rhamnosus + skimmed milk powder, potato starch,
and lactose vs prebiotic)

Gerasimov et al,17 2010
(Lactobacillus acidophilus DDS-1, Bifidobacterium lactis UABLA-12
+ fructo-oligosaccharide vs placebo)

Overall (I2=77.1%, P=.001)

—M— 0.00(-7.53t07.53)

-6.40 (-10.09 to -2.71)

-6.56 (-11.43to -1.68)

¢

-80
WMD (95% CI)

‘ Weights are from random-effects
05 analysis. IcFOS indicates long-chain
fructo-oligosaccharides; scGOS,
short-chain galacto-oligosaccharides.

Table 2. Subgroup Analysis of Randomized Clinical Trials of Synbiotics for Treatment of Atopic Dermatitis

Treatment/
Studies,  Control

Factor No. Participants, No. WMD (95% CI) P Value 2, %
Treatment duration, wk

<8 3 80/86 -7.32 (-13.98 to -0.66) .03 71.6

>8 3 86/92 -4.46 (-13.64 t0 4.72) .34 83.5
Participant age

Only 21y 3 87/96 -7.37 (-14.66 to -0.07) .048 80.8

Includes infants <1y 3 79/82 -5.74 (-13.16 to 1.67) 13 74.5
Type of probiotics

Single strain 3 86/92 -5.69 (-14.79 to 3.41) .22 86.4

Mixed strains 3 80/86 -7.32 (-13.98 to -0.66) .03 71.6
Control used

Placebo 4 122/129 -5.46 (-10.24 to -0.67) .03 67.7

Prebiotics 2 44/49 -7.65 (~22.25 t0 6.94) 30 89.4 Abbreviation: WMD, weighted mean

240

difference.

P = .03), while single-strain bacterial species did not improve
the SCORAD index significantly (P = .22) (Table 2).

Clinical Effect by Participant Age

Three studies enrolled only participants aged 1 year or
older'®1”:2! and 3 studies also enrolled infants younger than 1
year.'®20 Synbiotics significantly improved the SCORAD in-
dex for children aged 1 year or older with AD (WMD, -7.37; 95%
CI, -14.66 to -0.07; P = .048) but did not have a significant ef-
fectin the studies that also included infants younger than 1 year
(P = .13) (Table 2).

Effect of Synbiotics vs Prebiotics

Four studies compared the effect of synbiotics vs placebo,”2°
while 2 studies used prebiotics for the control group rather than
placebo.!®2! Synbiotics improved the SCORAD index signifi-
cantly compared with placebo (WMD, -5.46; 95% CI, -10.24

JAMA Pediatrics March 2016 Volume 170, Number 3

to —-0.67; P = .03); however, compared with prebiotics, synbi-
otics did not have a significant effect (P = .30) (Table 2).

Synbiotics for the Prevention of AD

Only 2 prevention studies met our criteria for inclusion in the
meta-analysis. The pooled relative risk ratio of AD in those
treated with synbiotics compared with those treated with pla-
cebo was 0.44 (95% CI, 0.11-1.83; P = .26). Heterogeneity was
moderate (I? = 56.7%; P = .13) (eFigure 2 in the Supplement).

|
Discussion

In this meta-analysis, we found a significant effect of synbi-
otics compared with placebo for the treatment of AD in chil-
dren, especially when using a mixed-strain probiotic compo-
nent and for children aged 1 year or older. However, we did not
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find strong evidence to suggest the use of synbiotics for the
prevention of AD.

The roles of probiotics, prebiotics, and synbiotics in AD
have been a popular area of study. Previous meta-analyses
evaluating the effect of probiotics on the treatment of AD had
inconsistent results.® ! Of these meta-analyses, the most re-
cent one concluded that probiotics significantly improved the
SCORAD index in patients aged 1 year or older with AD (mean
difference, -4.51; 95% CI, -6.78 to —2.24),® but the clinical sig-
nificance of these findings has been questioned and there-
fore the role of probiotics in the treatment of AD has not been
established. Prebiotics alone have been found to be able to
lower the SCORAD index in children with AD in a small ran-
domized clinical trial (RCT),'® and in the meta-analysis by Kim
et al,® a post hoc comparative analysis showed that the stud-
ies using a nonprebiotic placebo showed greater mean differ-
ences in SCORAD value changes than those using a prebiotic
placebo (nonprebiotic placebo: WMD, -5.58; 95% CI, —9.42 to
-1.74; prebiotic placebo: WMD, -3.81; 95% CI, -6.82 to -0.80),
suggesting a beneficial effect of prebiotics for AD. Synbiotics
exert both probiotic and prebiotic effects and theoretically work
better than either alone.?® A recent meta-analysis found that
synbiotics have a more pronounced effect than probiotics in
reducing the incidence of postoperative sepsis in the elective
general surgery setting. In our pooled analysis, synbiotics sig-
nificantly reduced the SCORAD index by a WMD of -6.56 af-
ter 8 weeks of treatment. The beneficial effect of synbiotics
seems greater than the pooled effect of probiotics in the pre-
vious meta-analysis.® However, there were no studies per-
forming head-to-head comparison between synbiotics and pro-
biotics, and the clinical significance of the benefit could still
be questionable.

There were several interesting findings from our sub-
group analyses. First, the studies that used mixed-strain bac-
terial species had a significant effect on improving the SCORAD
index (WMD, -7.32), while those that used single-strain bac-
terial species did not. Previous meta-analyses on the effect of
probiotics also found that mixed strains improved the SCO-
RAD index better than single strains for either the treatment
or prevention of AD.®® There could be a possible synergistic
effect of mixed strains of bacteria in regulating the gut micro-
biota and thus the immune system, and further research is
needed. The effect of synbiotics with a mixed-strain probi-
otic component found in our study also seems more pro-
nounced than the effect of mixed-strain probiotics alone found
in the meta-analysis by Kim et al® (mean difference,-7.32 vs
-6.60, respectively). Again, head-to-head comparison stud-
ies are needed for clarification.

We also found that synbiotics significantly improved the
SCORAD index for children aged 1 year or older with AD but
did not have a significant effect when infants were also in-
cluded. This is consistent with previous findings of probiot-
ics by Kim et al,® suggesting that benefit from probiotics or pre-
biotics is limited in infants younger than 1 year. However, not
all of the studies that included infants presented separate re-
sults for children younger than 1 year and those aged 1 year or
older. Therefore, we were unable to directly compare the ef-
fect of synbiotics for these 2 age groups.
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We found that synbiotics improved the SCORAD index
significantly compared with placebo but did not have a sig-
nificant effect compared with prebiotics. However, only 2
studies with small sample sizes used prebiotics as the con-
trol, and it has been shown that prebiotics might by them-
selves have a possible beneficial effect for the treatment of
AD.'® Therefore, these findings should be interpreted with
caution as we might not have had enough power to detect a
difference.

Another finding was that treatment duration longer than
8 weeks with synbiotics did not confer additional benefit. This
isinconsistent with prior studies in which longer probiotic ad-
ministration was beneficial for both the treatment and pre-
vention of AD.”-#:2¢ This inconsistency may be due to the sig-
nificant heterogeneity between studies.

Because one of the included studies®® had such a large ef-
fect size but did not provide important details of the study de-
sign such as baseline SCORAD index, we decided to exclude it
from the analysis and obtain results without it as a sensitivity
analysis. The result remained significant (WMD, -5.162; 95%
CI, -9.8451t0-0.478; P = .03), which supports the evidence that
synbiotics provide a benefit for treating AD.

Regarding primary prevention of AD, a recent meta-
analysis of 14 studies found that probiotics reduced the inci-
dence of AD in infants younger than 2 years (pooled relative
risk ratio, 0.69; 95% CI, 0.62-0.78).12 In our study, the
pooled relative risk ratio of AD in those treated with synbi-
otics compared with those treated with placebo was 0.441
but was not significant owing to a wide 95% confidence
interval. Only 2 prevention studies were included in our
analysis,?2:23 and there was moderate heterogeneity
between them. In one study, pregnant mothers were treated
2 to 4 weeks before delivery and then their infants were
treated for 6 months.?? In the other study, treatment was
started less than 3 days after birth and continued for 6
months.?* The bacterial strains, prebiotic components, and
dose were also different between these 2 studies. Therefore,
although both of the individual studies showed that synbi-
otic treatment significantly reduced the incidence of AD,
the pooled relative risk ratio was insignificant. This under-
scores the necessity of more RCTs assessing the role of syn-
biotics for the prevention of AD.

To our knowledge, this is the first meta-analysis of RCTs
of synbiotics for the treatment and prevention of AD. We did
not find evidence of publication bias, and according to our qual-
ity assessment there were not many opportunities for other
kinds of biases. Some of the limitations of our meta-analysis
are the small number of RCTs that were available for analysis
as well as the small sample sizes of each study. Another limi-
tation is the large heterogeneity between studies. The probi-
otics and prebiotics as well as the placebo components and dose
used varied between the studies. Important heterogeneity
might also stem from diverse factors such as variable popula-
tions, different ages of the study participants, and different lev-
els of strict study execution. All the treatment studies al-
lowed for concomitant steroid use for AD but did not control
amounts or frequency; this could also be an important source
of heterogeneity.
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Conclusions

Currently, the evidence supports the use of synbiotics for the
treatment of AD, particularly in children aged 1 year or older

ARTICLE INFORMATION
Accepted for Publication: October 27, 2015.

Correction: This article was corrected on March 7,
2016, to add the Additional Contributions section.

Published Online: January 25, 2016.
doi:10.1001/jamapediatrics.2015.3943.

Author Contributions: Drs Chang and
Garcia-Romero contributed equally to this work.
Drs Chang and Garcia-Romero had full access to all
of the data in the study and take responsibility for
the integrity of the data and the accuracy of the
data analysis.

Study concept and design: All authors.
Acquisition, analysis, or interpretation of data: All
authors.

Drafting of the manuscript: All authors.

Critical revision of the manuscript for important
intellectual content: All authors.

Statistical analysis: All authors.

Administrative, technical, or material support:
Chang, Jha.

Study supervision: Chang, Jha.

Conflict of Interest Disclosures: None reported.

Additional Contributions: Julie Goodman, PhD,
and Chung-Cheng Hsieh, DSc, Department of
Epidemiology, Harvard T. H. Chan School of Public
Health, Boston, Massachusetts, contributed to the
development of methods and the supervision of
statistical analysis; they received no compensation.

REFERENCES

1. Halken S. Prevention of allergic disease in
childhood: clinical and epidemiological aspects of
primary and secondary allergy prevention. Pediatr
Allergy Immunol. 2004;15(suppl 16):4-5, 9-32.

2. Bjorkstén B, Sepp E, Julge K, Voor T,
Mikelsaar M. Allergy development and the
intestinal microflora during the first year of life.
J Allergy Clin Immunol. 2001;108(4):516-520.

3. Murray CS, Tannock GW, Simon MA, et al. Fecal
microbiota in sensitized wheezy and non-sensitized
non-wheezy children: a nested case-control study.
Clin Exp Allergy. 2005;35(6):741-745.

4. PelucchiC, Chatenoud L, TuratiF, et al.
Probiotics supplementation during pregnancy or
infancy for the prevention of atopic dermatitis:

a meta-analysis. Epidemiology. 2012;23(3):402-414.

5. Kuitunen M. Probiotics and prebiotics in
preventing food allergy and eczema. Curr Opin
Allergy Clin Immunol. 2013;13(3):280-286.

with synbiotics composed of mixed strains of bacteria. More

studies are needed to specify the strains of probiotics and type
of prebiotics that are more effective. Also, further larger stud-

6. Dang D, Zhou W, Lun ZJ, Mu X, Wang DX, Wu H.
Meta-analysis of probiotics and/or prebiotics for the
prevention of eczema. J Int Med Res. 2013;41(5):
1426-1436.

7. Eigenmann PA. Evidence of preventive effect of
probiotics and prebiotics for infantile eczema. Curr
Opin Allergy Clin Immunol. 2013;13(4):426-431.

8. Kim SO, Ah YM, Yu YM, Choi KH, Shin WG,
Lee JY. Effects of probiotics for the treatment of
atopic dermatitis: a meta-analysis of randomized
controlled trials. Ann Allergy Asthma Immunol.
2014;113(2):217-226.

9. Boyle RJ, Bath-Hextall FJ, Leonardi-Bee J,
Murrell DF, Tang ML. Probiotics for treating eczema.
Cochrane Database Syst Rev. 2008;(4):CDO06135.

10. Lee J, Seto D, Bielory L. Meta-analysis of clinical
trials of probiotics for prevention and treatment of
pediatric atopic dermatitis. J Allergy Clin Immunol.
2008;121(1):116-121, e111.

11. Michail SK, Stolfi A, Johnson T, Onady GM.
Efficacy of probiotics in the treatment of pediatric
atopic dermatitis: a meta-analysis of randomized
controlled trials. Ann Allergy Asthma Immunol.
2008:;101(5):508-516.

12. Osborn DA, Sinn JK. Prebiotics in infants for
prevention of allergy. Cochrane Database Syst Rev.
2013;3:CD006474.

13. Shibata R, Kimura M, Takahashi H, et al. Clinical
effects of kestose, a prebiotic oligosaccharide, on
the treatment of atopic dermatitis in infants. Clin
Exp Allergy. 2009;39(9):1397-1403.

14. Liberati A, Altman DG, Tetzlaff J, et al.

The PRISMA statement for reporting systematic
reviews and meta-analyses of studies that evaluate
healthcare interventions: explanation and
elaboration. BMJ. 2009;339:b2700.

15. Moher D, Liberati A, Tetzlaff J, Altman DG;
PRISMA Group. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA
statement. BMJ. 2009;339:b2535.

16. Passeron T, Lacour JP, Fontas E, Ortonne JP.
Prebiotics and synbiotics: two promising
approaches for the treatment of atopic dermatitis
in children above 2 years. Allergy. 2006;61(4):
431-437.

17. Gerasimov SV, Vasjuta VV, Myhovych OO,
Bondarchuk LI. Probiotic supplement reduces
atopic dermatitis in preschool children:
arandomized, double-blind, placebo-controlled,
clinical trial. Am J Clin Dermatol. 2010;11(5):351-361.

JAMA Pediatrics March 2016 Volume 170, Number 3

ies are needed to address the efficacy of synbiotics for the pre-
vention of this common pediatric disease.

18. van der Aa LB, Heymans HS, van Aalderen WM,
et al; Synbad Study Group. Effect of a new synbiotic
mixture on atopic dermatitis in infants:

a randomized-controlled trial. Clin Exp Allergy.
2010;40(5):795-804.

19. Shafiei A, Moin M, Pourpak Z, et al. Synbiotics
could not reduce the scoring of childhood atopic
dermatitis (SCORAD): a randomized double blind
placebo-controlled trial. Iran J Allergy Asthma
Immunol. 2011;10(1):21-28.

20. Farid R, Ahanchian H, Jabbari F, Moghiman T.
Effect of a new synbiotic mixture on atopic
dermatitis in children: a randomized-controlled
trial. Iran J Pediatr. 2011;21(2):225-230.

21. WuKG, Li TH, Peng HJ. Lactobacillus salivarius
plus fructo-oligosaccharide is superior to
fructo-oligosaccharide alone for treating children
with moderate to severe atopic dermatitis:

a double-blind, randomized, clinical trial of efficacy
and safety. Br J Dermatol. 2012;166(1):129-136.

22. Kukkonen K, Savilahti E, Haahtela T, et al.
Probiotics and prebiotic galacto-oligosaccharides in
the prevention of allergic diseases: a randomized,
double-blind, placebo-controlled trial. J Allergy Clin
Immunol. 2007;119(1):192-198.

23. Rozé JC, Barbarot S, Butel MJ, et al.

An a-lactalbumin-enriched and
symbiotic-supplemented v. a standard infant
formula: a multicentre, double-blind, randomised
trial. BrJ Nutr. 2012;107(11):1616-1622.

24. Higgins JPT, Green S, eds; Cochrane
Collaboration. Cochrane Handbook for Systematic
Reviews of Interventions, Version 5.1.0 [updated
March 2011]. http://www.cochrane-handbook.org.
Accessed May 1, 2014.

25. Guarner F, Khan AG, Garisch J, et al; World
Gastroenterology Organization. World
Gastroenterology Organisation Global Guidelines:
probiotics and prebiotics October 2011. J Clin
Gastroenterol. 2012;46(6):468-481.

26. Elazab N, Mendy A, Gasana J, Vieira ER,
Quizon A, Forno E. Probiotic administration in early
life, atopy, and asthma: a meta-analysis of clinical
trials. Pediatrics. 2013;132(3):e666-e676.

jamapediatrics.com

Copyright 2016 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ on 03/05/2022


http://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2015.3943&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3943
http://www.ncbi.nlm.nih.gov/pubmed/15125698
http://www.ncbi.nlm.nih.gov/pubmed/15125698
http://www.ncbi.nlm.nih.gov/pubmed/11590374
http://www.ncbi.nlm.nih.gov/pubmed/15969664
http://www.ncbi.nlm.nih.gov/pubmed/22441545
http://www.ncbi.nlm.nih.gov/pubmed/23594506
http://www.ncbi.nlm.nih.gov/pubmed/23594506
http://www.ncbi.nlm.nih.gov/pubmed/23908398
http://www.ncbi.nlm.nih.gov/pubmed/23908398
http://www.ncbi.nlm.nih.gov/pubmed/23799337
http://www.ncbi.nlm.nih.gov/pubmed/23799337
http://www.ncbi.nlm.nih.gov/pubmed/24954372
http://www.ncbi.nlm.nih.gov/pubmed/24954372
http://www.ncbi.nlm.nih.gov/pubmed/18843705
http://www.ncbi.nlm.nih.gov/pubmed/18206506
http://www.ncbi.nlm.nih.gov/pubmed/18206506
http://www.ncbi.nlm.nih.gov/pubmed/19055205
http://www.ncbi.nlm.nih.gov/pubmed/19055205
http://www.ncbi.nlm.nih.gov/pubmed/23543544
http://www.ncbi.nlm.nih.gov/pubmed/23543544
http://www.ncbi.nlm.nih.gov/pubmed/19508323
http://www.ncbi.nlm.nih.gov/pubmed/19508323
http://www.ncbi.nlm.nih.gov/pubmed/19622552
http://www.ncbi.nlm.nih.gov/pubmed/19622551
http://www.ncbi.nlm.nih.gov/pubmed/16512804
http://www.ncbi.nlm.nih.gov/pubmed/16512804
http://www.ncbi.nlm.nih.gov/pubmed/20642296
http://www.ncbi.nlm.nih.gov/pubmed/20184604
http://www.ncbi.nlm.nih.gov/pubmed/20184604
http://www.ncbi.nlm.nih.gov/pubmed/21358011
http://www.ncbi.nlm.nih.gov/pubmed/21358011
http://www.ncbi.nlm.nih.gov/pubmed/23056792
http://www.ncbi.nlm.nih.gov/pubmed/21895621
http://www.ncbi.nlm.nih.gov/pubmed/17208601
http://www.ncbi.nlm.nih.gov/pubmed/17208601
http://www.ncbi.nlm.nih.gov/pubmed/22079177
http://www.cochrane-handbook.org
http://www.ncbi.nlm.nih.gov/pubmed/22688142
http://www.ncbi.nlm.nih.gov/pubmed/22688142
http://www.ncbi.nlm.nih.gov/pubmed/23958764
http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2015.3943

