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L E T T E R

Neonatal skin dysbiosis to infantile atopic dermatitis: 
Mitigating effects of skin care

To the Editor,
Patients with atopic dermatitis (AD) harbor Staphylococcus au-
reus in lesional skin, causing dysbiosis, linked to disease flares and 
progression.1 The onset of dysbiosis- related AD during infancy 
remains unclear. To clarify this, we performed a longitudinal mi-
crobiome analysis in an interventional cohort study. In total, 177 
infants, all of whom received skin care, were included in this study 
(Figure S1A,B and Table S1). We considered the total amount of 
moisturizer (TAM) used as an indicator of skincare diligence. At 
1 year of age, 13 infants (7.3%) developed AD. Three infants with 
food allergy (FA) (1.7%) were diagnosed with egg white (EW) al-
lergy, and one of these was also diagnosed with AD. Additionally, 
61 infants (34.5%) who neither had AD nor FA were sensitized to 
EW (EW- AS) (Figure S1B and Table S2). Compared with the healthy 
group, the EW- AS group received a significantly higher TAM and 
serum total IgE levels at 1 year of age. In contrast, the infants in 
the AD group received a relatively lower TAM than the healthy 
infant group (Table S2). The prevalence rates of vaginal delivery, 
exclusive breastfeeding, parental allergy history, FLG mutations, 
birth season, and transepidermal water loss (TEWL) levels were 
similar across groups, potentially due to skincare effects minimiz-
ing transepidermal water egress (Table S2).

Concerning skin microbiome, the Shannon diversity and b- 
diversity indices between healthy and AD groups were similar at all 
time points (Figure 1A,B and Figure S2). Different from our previous 
non- intervention cohort study,2 S. aureus abundance at 6 months of 
age was significantly decreased compared to 1 month regardless of 
AD development, and the antibiotic use during the perinatal period 
or the mode of delivery did not affect the bacterial counts (Figure S3). 
The increased abundance of Streptococcus and Prevotella OTUs and 
the decreased abundance of Cutibacterium OTU (Cutibacterium 

acnes) at Day 3 after birth were associated with AD development 
at 1 year of age (Figure 1B,C). Spearman's rank coefficient analysis 
revealed a negative correlation between the TAM used (TAM 4M, 
TAM 6M) and the abundance of Streptococcus OTU in newborn skin 
(Figure 1C). In contrast, the abundance of C. acnes in newborn skin 
was positively correlated with TAM (TAM 1yr) and negatively cor-
related with TEWL levels at 1 year of age (Figure 1C). The correlation 
between C. acnes and the amount of moisturizer used suggests that 
this bacterium may proliferate by utilizing the essential lipids (cho-
lesterol and ceramides) in the moisturizer as nutrients. These results 
also imply that skin dysbiosis in newborns increases the risk of AD by 
1 year of age, which may be mitigated by skincare.

We also analyzed the microbial composition of healthy and EW- 
AS groups. We found that infants with EW- AS without AD at 1 year 
of age had significantly decreased skin microbiome Shannon diver-
sity from 1 to 6 months of age (Figure 2A,B). In Day 3 infant skin, 
three OTUs (e.g., Pasteurellaceae, Neisseria, and Enhydrobacter) and 
four genera (e.g., Corynebacterium, Pasteurellaceae, Neiserria, and 
Enhydrobacter) showed relatively higher abundance in the EW- AS 
group compared with healthy group by LDA (Figure 2C). However, 
different from AD, the bacteria related to the development of EW- 
AS were not associated with TAM at any age (Figure 2C).

According to our previous Japanese infant cohort studies, the 
incidence rates of AD and FA around 1 year of age were between 
15.3%–24.6% and 10.9%–12.1%, respectively, and food AS was ob-
served in approximately 40% of the infants.3,4 However, interest-
ingly, in this skin care intervention study, the incidence rates of AD 
and FA were much lower, although the incidence rate of food AS was 
comparable.

In conclusion, we found infants developed AD at the age of 1 year 
exhibited skin dysbiosis as early as the third day of life. While the 

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2024 The Authors. Allergy published by European Academy of Allergy and Clinical Immunology and John Wiley & Sons Ltd.

www.wileyonlinelibrary.com/journal/all
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fall.16095&domain=pdf&date_stamp=2024-03-09


2  |    LETTER

results of our study suggest a potential preventive effect of mois-
turizer against AD and FA during infancy, a significant limitation that 
requires further attention is that all patients received intervention 

in this study and there was no blinding involved. Future randomized 
trials are warranted to validate the efficacy of moisturizer- based in-
terventions in AD and FA prevention.

F I G U R E  1  Comparison of bacterial diversity, composition, and Spearman's rank coefficient between healthy subjects and infants 
with AD. (A) Shannon diversity index was compared among HS and AD groups at each infants' age. (B) Relative abundance of major skin 
microbiota at the OTU level. The label numbers for each OTU were otu00001_Streptococcus, otu00002_Pseudomonas, otu00003_
Staphylococcus, otu00004_Gemella, and otu00005_Pasteurellaceae. (C) Bacterial taxa with significant differences between HS and AD 
groups, as determined by Lefse analysis with absolute value of LDA score (log10) >2, were identified and displayed at OTU and genus 
levels (p < .05). The label numbers for each OTU were otu00001_Streptococcus, otu00013_Neisseria, otu00016_Prevotella, otu00048_
Acinetobacter, and otu00049_Cutibacterium. Bacterial abundance of otu00001_Streptococcus was displayed linearly, while abundance of 
other bacteria was displayed on a log10 scale due to their lower abundance. Comparison of bacterial abundance between HS and AD groups 
was assessed using the Mann–Whitney U test. Correlations between bacterial taxa observed at each infants' age and clinical parameters 
(TEWL and TAM) were assessed using Spearman's rank correlation analysis. *p < .05 and **p < .01. HS, healthy subjects; TAM, total amount of 
moisturizer used; TEWL, transepidermal water loss.
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F I G U R E  2  Comparison of bacterial diversity, composition, and Spearman's rank coefficient between healthy subjects and infants with 
EW- AS. (A) Shannon diversity index was compared among HS and EW- AS groups at each infants' age. (B) Relative abundance of major 
skin microbiota at the OTU level. The label numbers for each OTU were otu00001_Streptococcus, otu00002_Pseudomonas, otu00003_
Staphylococcus, otu00004_Gemella, and otu00005_Pasteurellaceae. (C) Bacterial taxa with significant differences between HS and EW- AS 
groups, as determined by Lefse analysis with absolute value of LDA score (log10) >2 and max abundance >25%, were identified and displayed 
at OTU and genus levels (p < .05). The label numbers for each OTU were otu00005_Pasteurellaceae, otu00013_Neisseria, otu00017_
Enhydrobacter, and otu00006_Streptococcus. Bacterial abundance was displayed on a log10 scale. Comparison of bacterial abundance 
between HS and EW- AS groups was assessed using the Mann–Whitney U test. Correlations between bacterial taxa observed at each 
infants' age and clinical parameters (TEWL and TAM) were assessed using Spearman's rank correlation analysis. EW- AS, Antigen- specific 
sensitization to egg white. *p < .05 and **p < .01.
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