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Abstract. Atopic dermatitis is a condition that reduces the quality of life for those
afflicted. This syndrome is often linked to recurrent dermatological infections,
heightened allergic sensitivity, and compromised skin barrier integrity. The
prevalence of atopic dermatitis ranges from 1% to 20%. Research on probiotics has
progressed markedly, showing effectiveness in addressing several conditions,
including atopic dermatitis. A multitude of research investigates their effectiveness
in treating and easing the symptoms of atopic dermatitis.This review will analyse the
importance of probiotics in the management of atopic dermatitis, the possible
mechanisms involved, and recent research on the subject.

Highlights:

1. Immune Modulation. Probiotics help balance Th1/Th2 responses and
promote regulatory T cells to reduce allergic reactions and inflammation.

2. Clinical Evidence. Multiple studies and meta-analyses support probiotics'
efficacy in reducing SCORAD scores and AD severity.

3. Strain-Specific Benefits. Lactobacillus and Bifidobacterium strains show most
effectiveness, especially in mixed formulations over monotherapy.
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Introduction

The word "probiotics" refers to live, non-pathogenic microorganisms and their
beneficial effects on hosts. The title derives from a Greek phrase meaning "for life." A
probiotic is a viable microbe that, when delivered in sufficient numbers, confers a health
advantage to the host, as per the latest definition (1).

Probiotics may be ingested as supplements or incorporated into food or
beverages, irrespective of their dairy or non-dairy nature. Many fermented foods include
live microorganisms that are genetically associated with probiotic strains. Fermented
foods may improve nutritional value and effectiveness by converting substrates into

bioactive and bioavailable compounds.

Probiotic research has advanced considerably; nevertheless, no major

breakthrough in understanding their methods of action has been documented.

Probiotics may benefit human health via many primary pathways, including
enhancing intestinal barrier function, synthesising neurotransmitters, competitively

eliminating pathogens, and modulating host immune responses (Figure 1) (4).

od 5. Systemic signalling via - 2t
- A ™=  nervous system(Serotonin, (& ‘-t-'f
lopamine, GABA R, A 'y
E“.’ {'/ dopamine, (. ) » & {;&:/é
Probiotics e

2.Production ni‘a‘.nti -
microbial substances
(SCFA, bacteriocins,
H:0,) 3. Enhancement of
epithelial barrier
function (mucus,

.

4. Immunomodulation
v

1. Competitive

i defensin, tight
exclusion :

Junctions)

Mucus Tight Junctions
Y

Teells « Dendritic cells

Figure 1. the Mechanisms of action of probiotics (4)

Pathogens have difficulties in surviving inside the gastrointestinal system since
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probiotics compete with them for nutrition and receptor sites (4). Probiotics may function

as antimicrobial agents by producing chemicals including hydrogen peroxide, organic
acids, bacteriocins, and short-chain fatty acids, therefore reducing detrimental flora in
the gastrointestinal system. Moreover, probiotics augment the efficacy of the
gastrointestinal barrier by boosting the production of mucin proteins, facilitating the
development of tight junction proteins occludin and claudin-1, and modulating the gut's
immunological response. Furthermore, probiotics modulate the responses of innate and
adaptive immunity by influencing B and T lymphocytes, macrophages, and dendritic cells.
Furthermore, probiotics recruit macrophages and mononuclear cells, engage with
intestinal epithelial cells, and augment the synthesis of cytokines that suppress
inflammation. Probiotics enlist macrophages and mononuclear cells, interact with
gastrointestinal epithelial cells, and augment the synthesis of cytokines that alleviate
inflammation (7). Moreover, within the gut-brain axis, probiotics may enhance the
synthesis of certain neurotransmitters in the gastrointestinal system. Specific strains of
probiotics may modify concentrations of gamma-aminobutyric acid (GABA), dopamine,
and serotonin, potentially affecting behaviour, mood, gastrointestinal motility, and stress
circuits. (8). Probiotics are harmless microorganisms that, when supplied in sufficient
quantities and at appropriate periods, confer numerous health benefits to the host.
Probiotics may theoretically cause four types of deleterious consequences in susceptible
individuals:  systemic infections, detrimental metabolic activities, excessive
immunological activation, and gene transfer. In actuality, lactobacilli and bifidobacteria,
together with probiotics generated from these organisms, are seldom linked to infections
in people. This low pathogenicity is constant across all age categories and includes

immunocompromised persons as well.

The main difficulty with probiotics in the food sector is their vulnerability to

processing conditions and susceptibility to gastrointestinal (GI) stress (10).

Researchers have developed innovative approaches, including nanoencapsulation
and genetic modification, enabling probiotics to withstand the harsh conditions seen
during processing and inside the gastrointestinal system (11).

Atopic dermatitis:

Atopic dermatitis (AD) is an incurable disease that diminishes the quality of life
for those afflicted by it. Atopic dermatitis (AD) is a persistent inflammatory condition of

the skin, often linked to a familial history of atopy, including allergies and asthma. This
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condition is often associated with recurrent skin infections, allergy sensitivity, and

impaired skin barrier function.(12, 13)

Epidemiological studies indicate that the global prevalence of Alzheimer's Disease
(AD) varies between 1% and 20%.(14). Atopic dermatitis typically initially appears
between three and six months of age, with around 60% of persons experiencing disease
progression during the first year of life, and roughly 90% affected by the age of five
years. Patients with atopic dermatitis presenting to the clinic primarily report recurrent
pruritus, xerosis, and erythema (15, 16). Multiple established treatment modalities for
atopic dermatitis (AD) include allergen avoidance, topical emollient application,
promotion of skin hydration, and administration of corticosteroids or antihistamines
during exacerbations. Although these therapies may mitigate symptoms, their efficacy is

often inadequate, and the recurrence rate remains elevated (17,18).

Significant knowledge remains to be acquired on the principal aetiology of
Alzheimer's disease. The result seems to derive from a complex interaction between
environmental and genetic variables that undermines the integrity of the epidermal
barrier, impairs epidermal differentiation, and disturbs the immune system's balance.
The latter is characterised by an imbalance in T helper cell 1 (Thl) and T helper cell 2
(Th2) cytokines, favouring Th2 cell activation, which subsequently leads to IgE
production, eosinophil activation, and recruitment. The hygiene theory asserts that a
child's susceptibility to atopic illnesses is heightened in the absence of germ exposure
throughout their formative years (19). Moreover, superantigen-secreting Staphylococcus
aureus colonises individuals with atopic dermatitis at significantly elevated rates, which

is associated with the immunosuppressive functions of regulatory T cells. (20).

Role of probiotics in treating atopic dermatitis

Allergy is a hypersensitivity disorder of the immune system characterised by a
reaction after an immunological response to a specific antigen. Allergies affect around
50% of individuals in Europe and North America, with a rising incidence. Allergic
responses may be induced by many environmental chemicals or antigens (21). Asthma,
atopic dermatitis, rhinitis, dermatitis, angioedema, urticaria, hay fever, and
hypersensitivity to food, medications, and insects are among the most common allergic
reactions (22). The gut microbiota may be a therapeutic target for controlling allergy-
related disorders, since it influences immunological and inflammatory responses, hence
affecting the development of sensitisation and allergies.
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Allergic diseases are characterised by an imbalance in lymphocyte-mediated

immunity, resulting in an excessive Th2 cell-dominated response. Activated Th2 cells in
response to allergens produce diverse granular cells, including eosinophils, mast cells,
and basophils, which are recruited to the locus of allergy-induced inflammation by
interleukins such as IL-1, IL-4, and IL-5. Moreover, the interleukins modify the
immunoglobulin isotype of B cells, increasing the concentrations of both total and
particular allergen IgE in the bloodstream.(26) Probiotics are expected to improve
mucosal barrier functions, although the exact mechanism is not fully understood; they
are also thought to strengthen the immune system, reduce antigen translocation across
the mucosa, generate cytokines that alleviate inflammation, and enhance the production
of IgA (which prevents antigen passage from the intestinal mucosa), degrade food

antigens, and increase anti-inflammatory cytokines such as IL-10.27

The suggested mechanism for the anti-allergic effects of probiotics involves the
enhancement of Th1/Th2 immunological equilibrium via the diminution of Th2 and the
amplification of Thl cell responses. Probiotics, according to Ma et al. (28), alter the
function of dendritic cells, facilitating the generation of peripheral Tregs (regulatory T
cells). Tregs regulate Th1 and Th2 cell populations and restrict excessive immunological
responses. Moreover, lactobacilli activate regulatory T cells, essential for maintaining a
balanced immune response via the production of immunosuppressive cytokines and the

regulation of IgA, IgE, and IgG synthesis.As seen in Figure 2.

Allergens
- -

-
= -

qE ‘_I 1 !! ;:_F ':ﬁ'_"f, Epidermis

o/ \a
" —’:ﬂ*“”.—' o

Oral
Probiotics
E—

Figure 2. Proposed mechanism of probiotics in an animal model of AD (30).

According to Gerasimov et al., children with moderate to severe AD showed
significant improvements when treated with Lactobacillus acidophilus DDS-1 and

Bifidobacterium lactis UABLA-12 (Gerasimov et al., 2010) (31).
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In 2012, Y Yesilova, et al. do a combination of Bifidobacterium bifidum,

Lactobacillus casei, Lactobacillus acidophilus, and Lactobacillus salivarius strains were
employed in a double-blind, randomized, placebo-controlled research to treat atopic
dermatitis in children. Probiotics were found to be useful in lowering blood IgE, IL-5, IL-
6, IFN-y, and Scoring Atopic Dermatitis (SCORAD) (32).

Other research, however, reveals a significant finding from a meta-analysis study
that implies the effectiveness of probiotic therapy for primary protection against AD in
both the community population and the high-risk community for AD.
Additional subgroup analysis show the protective effect of prenatal and postnatal

administration of probiotic against the development of AD (33).

The administration of a combination of probiotics as an assisting treatment can
be beneficial in lowering the SCORAD index and, consequently, in lowering the usage of
steroids throughout AD flare-ups, according to the results of a meta-analysis study, When
the groups' baseline SCORAD index reductions were compared, the response rate was

statistically significant. (34)

A meta-analysis done in 2022 by Umborowati et al. examined six randomised
controlled trials (RCTs) and indicated that probiotics were helpful in treating atopic
dermatitis (AD) in elderly individuals, as shown by a drop in SCORAD scores.35 A meta-
analysis conducted by Wang et al. included thirty-seven randomised controlled trials,
with about 3,145 participants in the control group and 2,986 in the interventional group.
Probiotics had superior efficacy compared to a placebo in the prevention of Alzheimer's
disease, as shown by the meta-analysis, which reported a risk ratio (RR) (95% CI) of
0.83 (0.73, 0.94) and an I2 of 65.2%. The subgroup meta-analysis indicated that the
following groups exhibited enhanced clinical effectiveness in preventing AD: women and
children, pre- and post-delivery, Lactobacillus rhamnosus or mixed probiotics, and a
follow-up duration of <2 years. (36) Numerous factors can boost the reaction to the
administration of probiotic administration in AD, treatment period more than 8 weeks
could form the useful effect of probiotic usage (37), being older than one year have a
superior reaction to probiotics (36,38-40) the severity of AD, moderate to severe patient
have a more response,(40) and using a combination of probiotics has useful effects over
the use of probiotic monotherapy, particularly when a mixture of lactobacilli and
bifidobacteria are included (40-42).
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Conclusions

The researches highlight the importance of incorporating probiotics into
healthcare protocols to improve health and prevent diseases. The use of probiotic in AD
undervalued area of study and there are many researches that approve their
effectiveness. More well-designed, large, strain-specific studies are needed this will put
the probiotic in the clinical usage and will decrease the use of corticosteroids in the
management of AD.

Conflict of Interest

The authors declares that there are no conflicts of interest regarding the

publication of this manuscript.

References

[1] S. R. Kang, D. H. Nguyen, S. W. Yoo, et al., “"Bacteria and Bacterial Derivatives as
Delivery Carriers for Immunotherapy,” Advanced Drug Delivery Reviews, vol. 181,
p. 114085, 2022, doi: 10.1016/j.addr.2022.114085.

[2] K. Fenster, B. Freeburg, C. Hollard, et al., “"The Production and Delivery of Probiotics:
A Review of a Practical Approach,” Microorganisms, vol. 7, no. 3, p. 83, 2019, doi:
10.3390/microorganisms7030083.

[3] M. L. Marco, M. E. Sanders, M. Ganzle, et al., “Health Benefits of Fermented Foods:
Microbiota and Beyond,” Current Opinion in Biotechnology, vol. 44, pp. 94-102,
2017, doi: 10.1016/j.copbio.2016.11.010.

[4] J. Plaza-Diaz, F. J. Ruiz-Ojeda, L. M. Vilchez-Padial, et al., “"Mechanisms of Action of
Probiotics,” Advances in Nutrition, vol. 10, Suppl. 1, pp. S49-S66, 2019, doi:
10.1093/advances/nmy063.

[5] Y. H. Chang, S. H. Park, H. J. Jang, et al., “Quality Characteristics of Yogurts
Fermented with Short-Chain Fatty Acid-Producing Probiotics and Their Effects on
Mucin Production and Probiotic Adhesion onto Human Colon Epithelial Cells,” Journal
of Dairy Science, vol. 104, no. 7, pp. 74157425, 2021, doi: 10.3168/jds.2020-
19812.

[6] Y. Bu, L. Zhang, X. Sun, et al., "Screening and Probiotic Potential Evaluation of
Bacteriocin-Producing Lactiplantibacillus plantarum In Vitro,” Foods, vol. 11, no. 11,
p. 1575, 2022, doi: 10.3390/foods11111575.

[7] C. Petruzziello, A. Saviano, V. Ojetti, “Probiotics, the Immune Response and Acute
7


https://doi.org/10.21070/ijhsm.v2i1.188

Indonesian Journal on Health Science and Medicine

Vol 2 No 1 (2025): July
ISSN 3063-8186. Published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC-BY).
https://doi.org/10.21070/ijhsm.v2i1.188
Appendicitis: A Review,” Vaccines, vol. 11, no. 7, p. 1170, 2023, doi:

10.3390/vaccines11071170.
[8] S. Srivastav, M. Fatima, A. C. Mondal, “Probiotics Mixture Increases Butyrate, and

Subsequently Rescues the Nigral Dopaminergic Neurons from MPTP and Rotenone-
Induced Neurotoxicity,” Journal of Nutritional Biochemistry, vol. 69, pp. 73-86,
2019, doi: 10.1016/j.jnutbio.2019.03.013.

[9] P. Marteau, “Safety Aspects of Probiotic Products,” Nutrition Research, vol. 45, no.
1, pp. 22-24, 2001, doi: 10.1016/S0271-5317(01)00271-8.

[10]G. Konuray, Z. Erginkaya, “Potential Use of Bacillus coagulans in the Food Industry,”
Foods, vol. 7, no. 6, p. 92, 2018, doi: 10.3390/foods7060092.

[11]S. Putta, N. S. Yarla, D. B. Lakkappa, et al., “Probiotics: Supplements, Food,
Pharmaceutical Industry,” in Therapeutic, Probiotic, and Unconventional Foods, 1st
ed., Academic Press, 2018, pp. 15-25, doi: 10.1016/B978-0-12-814625-5.00002-4.

[12]M. Boguniewicz, L. Fonacier, E. Guttman-Yassky, et al., “Atopic Dermatitis Yardstick:
Practical Recommendations for an Evolving Therapeutic Landscape,” Annals of
Allergy, Asthma & Immunology, vol. 120, no. 1, pp. 10-22.e2, 2018, doi:
10.1016/j.anai.2017.10.039.

[13]K. Wolff, R. A. Johnson, A. P. Saavedra, Atopic Dermatitis (Atopic Eczema), in
Fitzpatrick’s Dermatology in General Medicine, 8th ed., McGraw-Hill Medical, 2012.

[14]C. Blome, M. A. Radtke, L. Eissing, M. Augustin, “Quality of Life in Patients with
Atopic Dermatitis: Disease Burden, Measurement, and Treatment Benefit,” American
Journal of Clinical Dermatology, vol. 17, no. 2, pp. 163-169, 2016, doi:
10.1007/s40257-015-0176-7.

[15]K. Sihaloho, I. D. Mira, “"Retrospective Study: Atopic Dermatitis in Children,” Berkala
IImu Kesehatan Kulit dan Kelamin, vol. 27, no. 3, pp. 176—-182, 2015.

[16]Y. Widia, M. Hutomo, “Retrospective Study: Oral Medications for Atopic Dermatitis,”
Berkala Ilmu Kesehatan Kulit dan Kelamin, vol. 27, no. 3, pp. 191-196, 2015.

[17]W. D. James, T. G. Berger, D. M. Elston, I. M. Neuhaus, Atopic Dermatitis, Eczema,
and Noninfectious Immunodeficiency Disorders, in Andrews’ Diseases of the Skin:
Clinical Dermatology, 12th ed., Elsevier, 2016.

[18]A. Patrizi, A. Pileri, F. Bellini, et al., “Atopic Dermatitis and the Atopic March: What
Is New?,” Journal of Allergy, vol. 2011, p. 1, 2011.

[19]D. P. Strachan, “Family Size, Infection and Atopy: The First Decade of the ‘Hygiene
Hypothesis’,” Thorax, vol. 55, Suppl. 1, pp. S2-510, 2000.

8


https://doi.org/10.21070/ijhsm.v2i1.188

Indonesian Journal on Health Science and Medicine

Vol 2 No 1 (2025): July
ISSN 3063-8186. Published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC-BY).
https://doi.org/10.21070/ijhsm.v2i1.188
[20]L. S. Ou, E. Goleva, C. Hall, et al., “T Regulatory Cells in Atopic Dermatitis and

Subversion of Their Activity by Superantigens,” Journal of Allergy and Clinical
Immunology, vol. 113, no. 4, pp. 756—763, 2004, doi: 10.1016/j.jaci.2004.01.772.

[21]S. Prakash, C. Tomaro-Duchesneau, S. Saha, et al., “Probiotics for the Prevention
and Treatment of Allergies, with an Emphasis on Mode of Delivery and Mechanism
of Action,” Current Pharmaceutical Design, vol. 20, no. 6, pp. 1025-1037, 2014, doi:
10.2174/138161282006140220145154.

[22]A. Lopez-Santamarina, E. G. Gonzalez, A. Lamas, et al., “Probiotics as a Possible
Strategy for the Prevention and Treatment of Allergies: A Narrative Review,” Foods,
vol. 10, no. 4, p. 701, 2021, doi: 10.3390/foods10040701.

[23]G. Harata, F. He, K. Takahashi, et al., "Human Lactobacillus Strains from the
Intestine Can Suppress IgE-Mediated Degranulation of Rat Basophilic Leukemia
(RBL-2H3) Cells,” Microorganisms, vol. 4, no. 4, p. 40, 2016, doi:
10.3390/microorganisms4040040.

[24]A. Fiocchi, R. Pawankar, C. Cuello-Garcia, et al., “World Allergy Organization—
McMaster University Guidelines for Allergic Disease Prevention (GLAD-P):
Probiotics,” World Allergy Organization Journal, vol. 8, no. 1, p. 4, 2015, doi:
10.1186/s40413-015-0055-2.

[25]M. Di Costanzo, A. Amoroso, R. B. Canani, “Gut Microbiota as a Target for Food
Allergy,” Journal of Pediatric Gastroenterology and Nutrition, vol. 63, Suppl. 1, pp.
S48-S13, 2016.

[26]S. J. Galli, M. Metz, P. Starkl, et al., "“Mast Cells and IgE in Defense Against Lethality
of Venoms: Possible ‘Benefit’ of Allergy,” Allergo Journal International, vol. 29, pp.
46-62, 2020, doi: 10.1007/s40629-020-00118-6.

[27]H. Liang, Y. Zhang, Z. Miao, et al., “Anti-Allergic Effects of Two Potential Probiotic
Strains Isolated from Infant Feces in China,” Journal of Functional Foods, vol. 92, p.
105070, 2022, doi: 10.1016/].jff.2022.105070.

[28]]. Ma, J. Zhang, Q. Li, et al., “Oral Administration of a Mixture of Probiotics Protects
Against Food Allergy via Induction of CD103+ Dendritic Cells and Modulates the
Intestinal Microbiota,” Journal of Functional Foods, vol. 55, pp. 65-75, 2019, doi:
10.1016/5.jff.2019.02.010.

[29]E. E. Owaga, A. Elbakkoush, G. N. Lule, “Antiallergic Effects of Probiotic Lactobacilli
— Cellular and Molecular Mechanisms,” Journal of Microbiology Research, vol. 4, no.
2, pp. 92-97, 2014, doi: 10.5923/j.microbiology.20140402.08.

9


https://doi.org/10.21070/ijhsm.v2i1.188

Indonesian Journal on Health Science and Medicine

Vol 2 No 1 (2025): July
ISSN 3063-8186. Published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC-BY).
https://doi.org/10.21070/ijhsm.v2i1.188
[30]I. A. Rather, V. K. Bajpai, S. Kumar, et al., “Probiotics and Atopic Dermatitis: An

Overview,” Frontiers in Microbiology, vol. 7, p. 507, 2016, doi:
10.3389/fmicb.2016.00507.
[31]S. V. Gerasimov, V. V. Vasjuta, O. O. Myhovych, et al., “Probiotic Supplement

Reduces Atopic Dermatitis in Preschool Children,” American Journal of Clinical
Dermatology, vol. 11, pp. 351-361, 2010.

[32]Y. Yesilova, O. Calka, N. Akdeniz, M. Berktas, “Effect of Probiotics on the Treatment
of Children with Atopic Dermatitis,” Annals of Dermatology, vol. 24, no. 2, p. 189,
2012, doi: 10.5021/ad.2012.24.2.189.

[33]M. Panduru, N. M. Panduru, C. M. Salavastru, G. S. Tiplica, “Probiotics and Primary
Prevention of Atopic Dermatitis: A Meta-Analysis of Randomized Controlled Studies,”
Journal of the European Academy of Dermatology and Venereology, vol. 29, no. 2,
pp. 232-242, 2015.

[34]V. Navarro-Lopez, A. Ramirez-Bosca, D. Ramdn-Vidal, et al., “Effect of Oral
Administration of a Mixture of Probiotic Strains on SCORAD Index and Use of Topical
Steroids in Young Patients with Moderate Atopic Dermatitis: A Randomized Clinical
Trial,” JAMA Dermatology, vol. 154, no. 1, pp. 37-43, 2018.

[35]M. A. Umborowati, D. Damayanti, S. Anggraeni, et al., “The Role of Probiotics in the
Treatment of Adult Atopic Dermatitis: A Meta-Analysis of Randomized Controlled
Trials,” Journal of Health, Population and Nutrition, vol. 41, no. 1, p. 37, 2022.

[36]F. Wang, F. Wu, H. Chen, B. Tang, “The Effect of Probiotics in the Prevention of
Atopic Dermatitis in Children: A Systematic Review and Meta-Analysis,” Translational
Pediatrics, vol. 12, no. 4, pp. 731-748, 2023.

[37]L. Drago, E. Iemoli, V. Rodighiero, et al., “Effects of Lactobacillus salivarius LS01
(DSM 22775) Treatment on Adult Atopic Dermatitis: A Randomized Placebo-
Controlled Study,” International Journal of Immunopathology and Pharmacology,
vol. 24, no. 4, pp. 1037-1048, 2011.

[38]M. Viljanen, E. Savilahti, T. Haahtela, et al., “Probiotics in the Treatment of Atopic
Eczema/Dermatitis Syndrome in Infants: A Double-Blind Placebo-Controlled Trial,”
Allergy, vol. 60, no. 4, pp. 494-500, 2005.

[39]M. L. Brouwer, S. A. Wolt-Plompen, A. E. Dubois, et al., “"No Effects of Probiotics on
Atopic Dermatitis in Infancy: A Randomized Placebo-Controlled Trial,” Clinical and
Experimental Allergy, vol. 36, no. 7, pp. 899-906, 2006.

[40]S. O. Kim, Y. M. Ah, Y. M. Yu, et al., “Effects of Probiotics for the Treatment of Atopic

10


https://doi.org/10.21070/ijhsm.v2i1.188

Indonesian Journal on Health Science and Medicine

Vol 2 No 1 (2025): July
ISSN 3063-8186. Published by Universitas Muhammadiyah Sidoarjo
Copyright © Author(s). This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC-BY).
https://doi.org/10.21070/ijhsm.v2i1.188
Dermatitis: A Meta-Analysis of Randomized Controlled Trials,” Annals of Allergy,

Asthma & Immunology, vol. 113, no. 2, pp. 217-226, 2014.

[41]R. Farid, H. Ahanchian, F. Jabbari, T. Moghiman, “Effect of a New Synbiotic Mixture
on Atopic Dermatitis in Children: A Randomized-Controlled Trial,” Iranian Journal of
Pediatrics, vol. 21, no. 2, pp. 225-230, 2011.

[42]E. Iemoli, D. Trabattoni, S. Parisotto, et al., “Probiotics Reduce Gut Microbial

Translocation and Improve Adult Atopic Dermatitis,” Journal of Clinical

Gastroenterology, vol. 46, Suppl., pp. S33-540, 2012.

11


https://doi.org/10.21070/ijhsm.v2i1.188

