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Abstract

Received:

Novel strategies are currently under investigation for the prevention and treatment
of atopic dermatitis (AD). The supplementation of the diet with probiotics, prebiotics and
postbiotics is probably one of the most promising approaches. Hereby, we summarize
the current available evidence regarding the use of probiotics, prebiotics and postbiotics
in AD. Biotic products seem to have a beneficial effect on AD, especially concerning its
prevention. However, the evidence to support the supplementation of the diet with
biotics for the management of AD is still not enough to make clear recommendations.
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Introduction
‘Atopic dermatitis (AD) is one of the most common chronic inflammatory disease of the skin. It affects about 15%-30% of children and 5-10% of adults. Although it most often starts in infancy,
it may also develop during adolescence or adult life [1]. AD is characterized by dry skin, pruritus and eczematous skin lesions, that
typically show age-related morphology and distribution [1,2]. Clinicians rely on clinical measures to assess the severity of disease
and the outcomes of therapy. The most commonly used assessment
tools include the SCORing Atopic Dermatitis (SCORAD) and Eczema
Area and Severity Index (EASI) that have been validated to be used
in both clinical settings and clinical trials [3]. AD has a profound
impact on the quality of life of the patients and their families because of the burden of its complex signs and symptoms (itch, pain,
sleep disturbance...) that affect social functioning and psychological
well-being [4-6]. For these reasons, patients-reported symptoms
and quality of life are also increasingly important in clinical practice [7,8].
Actually, common therapeutic strategies for AD include
hydration with emollients, avoidance of individual trigger
factors, anti-inflammatory therapy with topical corticosteroids
or calcineurin inhibitor and treatment of secondary infections [9-
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11]. Increasing evidence shows that patients affected by AD have
a modified composition of the gut microbiome and lack microbial
diversity compared to healthy controls [12,13]. This bacterial
dysbiosis may be considered a possible target for the treatment
and prevention of AD. Therefore, the supplementation of the diet
with probiotics, prebiotics and postbiotics may have a role in the
management of AD because of their capacity of modulation of the
microbiota.
The accepted definitions of probiotics, prebiotics and
postbiotics are:

A. Probiotics: probiotics are defined as live microorganisms
that, when administered in adequate amounts, confer a health
benefit on the host [14];

B. Prebiotics: a prebiotic is a selectively fermented
ingredient that allows specific changes, both in the composition
and/or activity in the gastrointestinal microflora that confers
benefits upon host wellbeing and health [15];
C.
Postbiotics: postbiotics are bioactive compounds
produced by food-grade microorganisms during a fermentation
process. Postbiotics include microbial cells, cell constituents and
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metabolites [16]. In this short review we summarize the currently
available evidence on the role of probiotics, prebiotics and
postbiotics in the prevention and treatment of AD.

Probiotics in AD

Probiotics are the most studied -biotic products for the
prevention and treatment of AD. Most of the studies that evaluate the
effectiveness of probiotics in the prevention of AD involve the intake
of probiotics by the mother during pregnancy and the subsequent
effect on infants and children. Concerning the prevention of AD,
the meta-analysis by Doege et al. [17], which included seven
randomized, double-blind, placebo controlled clinical trials,
assessed the impact of probiotics intake during pregnancy and
lactation on the development of AD in children (2,843 total
subjects included). The results showed that the administration of
Lactobacilli during pregnancy could prevent AD in children aged
2-7 years, with a risk reduction of developing eczema of 10.6%
(p=0.022). However, a mixture of various bacterial strains (with or
without Lactobacilli) did not affect the development of AD [17]. The
effect of probiotics supplementation on the prevention of AD was
evaluated in another meta-analysis which included 14 studies.

The studies tested a variety of probiotic strains, the most
commonly used was Lactobacillus rhamnosus GG, which was
included in 6 of the 14 trials. The results of the meta-analysis
indicated a 20% reduction in the incidence of AD in infants and
young children following probiotic use, with a relative risk of atopic
dermatitis of 0.79 (95% confidence interval= 0.71 to 0.88). The
effect on AD was similar according to the period of probiotic use
(after delivery only or also during pregnancy) and the subjects
receiving probiotics (mother, child, or both) [18]. A most recent
meta-analysis which included 28 intervention trials (6,705 total
participants) evaluated the effects of probiotic supplements on
the development of atopic eczema in children. The probiotics were
given either as single or multiple organisms in capsules, powder, or
part of a drink or infant formula milk. This meta-analysis showed
a reduction of atopic eczema at age ≤ 4 years associated with the
administration of probiotics (risk ratio=0.78, 95% confidence
interval= 0.65 to 0.92).
The risk of eczema was reduced even more if the probiotics
supplementation was administered to mothers during the postnatal
period (risk ratio=0.64, 95% confidence interval= 0.51 to 0.80) and
not just to infants (risk ratio=0.93, 95% confidence interval= 0.81 to
1.06) [19]. Lee et al. [20] conducted a meta-analysis which reviewed
19 randomized double-blind clinical trials assessing the prevention
or treatment of AD in infants and children aged 0-13 years (1,898
total subjects included). The results of the analysis favored the use
of probiotics for prevention but not for treatment of AD. There was
a significant risk reduction by as much as 61% associated with the
use of prenatal and/or postnatal probiotics for the prevention of
pediatric AD. Regarding the effect of probiotics supplementation on
the treatment of AD, the actual evidence is contrasting.
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A recent meta-analysis, including 39 randomized-controlled
trials (2,599 randomized participants), showed that currently
available probiotic strains probably make little or no difference in
improving patient-rated eczema symptoms (the symptom severity,
on a scale from 0 to 20, was 0.44 points lower after probiotic
treatment), the quality of life for people with eczema and the
investigator-rated eczema severity score (on a scale of 0 to 103 of the
SCORAD index, the decrease was 3.91 points lower after probiotic
treatment than after no probiotic treatment, while the minimum
clinically important difference for SCORAD had been estimated to be
8.7 points). The probiotics used in the studies were bacteria of the
Lactobacillus and Bifidobacterium species, either alone or combined
with other probiotics, and were given with or without prebiotics
[21]. Conversely, another meta-analysis included 7 double-blind
randomized clinical trials (609 total subjects) evaluating the effect
of probiotics on AD treatment in infants ≤ 36 months.

Six studies used Lactobacillus containing preparations, while
three used Bifidobacterium containing preparations. The metaanalysis indicated a beneficial effect of probiotics supplementation.
The overall change in SCORAD index in infants was -5.71 (95%
confidence interval=-8.37 to -3.04, p value <0.01). The effect was
especially protective in moderate-to-severe patients (overall
change in SCORAD index=-8.32) and with preparations containing
Lactobacillus (overall change in SCORAD index=-5.76) [22]. Huang
et al. [23] included 13 randomized controlled studies (1,070
total subjects) in a recent meta-analysis. The data suggested an
overall benefit of probiotics supplementation in children with
AD, indicated by a reduction of the SCORAD values of −4.50 (95%
confidence interval=−7.45 to −1.54, p value < 0.001) in children
aged 1–18 years. The beneficial effect was especially evident
for Lactobacillus fermentum (mean difference=−11.42, 95%
confidence interval=−13.81 to −9.04), Lactobacillus salivarius
(mean difference=−7.21, 95% confidence interval=−9.63 to −4.78)
and a mixture of different strains (mean difference=−3.52, 95%
confidence interval=−5.61 to −1.44).

Prebiotics in AD

The effect of prebiotics supplementation on the prevention
and treatment of AD has been less studied than the effect of
probiotics supplementation. One meta-analysis evaluated the
effect of prebiotics supplementation on the prevention of allergy.
The studies included in the meta-analysis assessed the effect of
adding prebiotics (most commonly fructo-oligosaccharide, galactooligosaccharide and acidic oligosaccharides) to human milk or
infant formula on the development of AD in children in the first six
months of life. Four studies (1,428 total subjects) were included
in the meta-analysis. The results indicated a significant reduction
in eczema associated with the prebiotics supplementation (risk
ratio=0.68, 95% confidence interval=0.48 to 0.97), suggesting that
a prebiotic supplement added to infant foods may help to prevent
the development of AD [24].
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The meta-analysis by Garcia et al. [19] which included 10
intervention trials (4,242 total subjects) evaluating the effect of
adding prebiotics (always a galacto-oligosaccharide, either alone
or combined with other prebiotics or with probiotics) to the
infant formula milk, did not show clear evidence that prebiotic
supplementation reduces eczema at age ≤ 4 years. Prebiotics and
probiotics have also been combined in some studies in order to
evaluate the benefit of the supplementation of this combination,
defined as synbiotics, on the prevention and treatment of AD.
The effects of synbiotics supplementation has been evaluated in
a meta-analysis which included 6 treatment studies (369 total
subjects) and 2 prevention studies (1,320 total subjects). The
authors found a significant effect of synbiotics for the treatment
of AD in children (weighted mean difference in SCORAD index of
the synbiotics group compared with the control group=−6.56, 95%
confidence interval=−11.43 to −1.68, p value= 0.008), especially
when using mixed-strain probiotic components (−7.32, 95%
confidence interval=−13.98 to −0.66, p value=0.03) and especially
for children aged ≥ 1 year (−7.37, 95% confidence interval=−14.66
to −0.07, p value=0.048). The evidence for the use of synbiotics for
the prevention of AD is not strong [25].

Postbiotics in AD

The evidence on the use of postbiotics for the prevention and/
or treatment of AD is still not consistent because this strategy has
been proposed just in recent years. A pilot study investigating
the clinical effects on AD of a supplementary diet prepared from
rice flour fermented by Lactobacillus paracasei CBA L74 showed
improvement in all patients. The SCORAD index of all the patients
decreased after the supplementation (at week 12, all patients
had a SCORAD index lower than 35), moreover all the patients
reduced or suspended the application of topical steroids [26].
Another study evaluated the effect of supplementation of whey
formula with viable or heat-inactivated Lactobacillus rhamnosus
strain GG on the SCORAD scores in infants with AD. In this study,
adverse gastrointestinal side effects were associated with the
supplementation with heat-inactivated bacteria and not with the
viable ones.

Atopic eczema and subjective symptoms improved significantly
in both treatment groups, indeed the SCORAD index decreased from
15 (range=0–29) to 7 (range=0–26) units in the heat-inactivated
LGG group [27]. The authors of another study investigated the
clinical effect of a supplementary diet containing heat-killed
Lactobacillus paracasei K71 on adult patients with AD. The skin
severity scores significantly decreased in the group of patients
taking postbiotics (27.1% decrease at week 12, p value< 0.01) but
not in the placebo group. The supplementation with heat-killed
Lactobacillus paracasei K71 did not show evidence of influence on
the itch scores or quality of life of the patients. The consumption of
topical therapeutics decreased in the patients taking the postbiotics
supplementation [28].
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Conclusion
The supplementation of the diet with probiotics seems to have
a beneficial role in AD, especially regarding its prevention. Strong
evidence is still lacking to recommend the use of probiotics in the
treatment of AD, mostly due to the high heterogeneity of studies and
strains used. In general, -biotic products seem to have a beneficial
effect on AD. However, the evidence in favor of supplementing the
diet with -biotics for the management of AD is still not enough to
make clear recommendations.
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