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Introduction

The skin is a complex ecosystem containing bacteria, fungi and viruses, which play a role in
maintaining homeostasis, protecting against pathogens and immune education. A disruption of this
balance that is, skin dysbiosis is increasingly recognised as a significant factor in inflammatory skin
diseases, including atopic dermatitis (AD) and psoriasis [1].

Whilst the clinical manifestations of AD and psoriasis overlap to some extent, their
immunological axes and microbial profiles differ. AD is primarily associated with barrier dysfunction
and a Th2-type inflammation, whereas psoriasis is more commonly associated with the Th17 axis and
keratinocyte hyperproliferation [2].

The aim of this study is to present an IMRAD review of the differences and similarities in
cutaneous dysbiosis in these two dermatoses, with a focus on microbiota composition, pathogenetic
mechanisms and therapeutic prospects [3].

Materials and Method

The review includes 20 sources selected from the studies and reviews published between 2017
and 2026, focusing on the skin microbiome, the mycobiome, the skin—gut axis, and microbiome-
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targeted interventions for atopic dermatitis and psoriasis. Priority was given to systematic reviews,
large-scale comparative studies and papers containing data on mechanisms or therapies.

The analysis was structured around three areas:
1. Characteristics of the skin’s microbial composition in atopic dermatitis and psoriasis;
2. Pathogenetic mechanisms linking dysbiosis to inflammation;

3. Evidence on therapeutic modulation of the microbiome.

Results

In atopic dermatitis, the most consistent finding is a reduction in bacterial diversity,
particularly in the affected areas, and the dominance of Staphylococcus aureus. S. aureus is detected on
the affected skin in more than 90 per cent of patients with AD, and its overabundance correlates with
disease severity and flare-ups. At the same time, the abundance of protective commensals, including
Cutibacterium and coagulase-negative staphylococci, decreases, thereby weakening resistance to
colonization [4],[5].

Psoriasis presents a different picture: the skin microbiome differs in composition from that of
healthy skin, with higher diversity and heterogeneity, as well as reduced community stability, being
more commonly reported. In psoriatic lesions and on unaffected skin of patients, a relative
enrichment of S. aureus and a deficiency of S. epidermidis and Propionibacterium/Cutibacterium acnes
were detected [6]. A large-scale comparative study showed that atopic dermatitis is characterised by
the dominance of a single species, whereas in psoriasis, coexisting microbial communities with
weaker links to the host transcriptome predominate [7],[8].
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Table 1. Comparison of microbial characteristics in atopic dermatitis and psoriasis

A reduction in Malassezia

In AD, the virulence of S. aureus is significant not only in quantitative but also in qualitative
terms. The Agr quorum-sensing system induces the expression of toxins, including o-toxin, which
exacerbates type 2 inflammation and barrier damage [9]. The secretion of toxins and proteases by S.
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aureus further exacerbates the impairment of the epidermal barrier and disrupts the already altered
immune response. It has been shown separately that early-life colonisation by S. aureus strains with a
functional Agr system is associated with a higher risk of subsequent development of AD [10],[11].

Experimental data on psoriasis point to the possible immunological significance of these
microbial shifts. In a mouse model, neonatal colonisation by S. aureus induced marked Th17
polarisation, whereas S. epidermidis did not produce such an effect. This supports the hypothesis that
the loss of immunoregulatory commensals may facilitate pathogen-mediated maintenance of
inflammation via the Th17 axis [12],[13].

The fungal component of AD has been less well studied than the bacterial component, but a
systematic review and a longitudinal study confirm that severe AD is associated with a depletion of
Malassezia and an increase in non-Malassezia fungi, including Candida. A positive correlation between
Candida and Staphylococcus suggests possible intermicrobial interactions that exacerbate inflammation
[14],[15].

Discussion

A comparison of the data shows that dysbiosis in atopic dermatitis and psoriasis differs
qualitatively. Atopic dermatitis is characterised by a low-diversity microbiome dominated by S.
aureus, whereas psoriasis is more commonly associated with a more complex and unstable
reorganisation of the microbial community [16]. This is consistent with the differences between Th2
inflammation in atopic dermatitis and Th17 inflammation in psoriasis.
However, the question of causality remains open. Several reviews explicitly state that it is as yet
unclear whether dysbiosis is the root cause of the disease or a secondary consequence of
inflammation and barrier dysfunction. Nevertheless, animal data and clinical-microbiological
observations make a causal contribution of dysbiosis in AD more likely than in psoriasis [17].
The skin—gut axis is of particular interest. Reviews and systematic data indicate that gut dysbiosis is
also associated with AD and psoriasis, whilst in psoriasis a reduction in Actinobacteria and an
increase in Firmicutes have been described, correlating with inflammatory markers. In AD, a
reduction in beneficial gut bacteria, including Bifidobacterium and Lactobacillus, has been reported,
which is associated with flare-ups and disease severity [18].

Therapeutic prospects

Microbiome-based approaches for AD appear to be the most advanced, but clinical data remain
mixed. Therapies using commensal staphylococci have shown a reduction in S. aureus colonisation
and an improvement in clinical indices in early trials. Commensals such as S. hominis, S. lugdunensis
and S. epidermidis are capable of enhancing innate antimicrobial defence against S. aureus [19].

o Topical bacteriotherapy reduced S. aureus colonisation and improved the EASI in small RCTs.

¢ Indirect methods, including UVB and anti-inflammatory therapy, may also alter the microbiome
and reduce the pathogen load.

e New platforms include prebiotics, probiotics, postbiotics, phage therapy and engineered live
biotherapeutics.

For psoriasis, microbiome-targeted interventions have been studied to a lesser extent. There is
evidence of the potential impact of probiotics and other methods of modulating the microbiota, but
the evidence base is as yet less robust, and clinical effects are difficult to distinguish from the
immunomodulatory effects of concomitant therapy. In a clinical context, personalised treatment
decisions should be made in consultation with a registered doctor; the information provided here
reflects the research literature and does not constitute individual medical advice [20].

Conclusion

Skin dysbiosis in atopic dermatitis and psoriasis is indeed an important part of the
pathogenesis, but manifests differently: in atopic dermatitis, a loss of diversity and the expansion of S.
aureus predominate, whilst in psoriasis, there is a more heterogeneous and less stable community
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restructuring with a probable link to the Th17 axis. The question of which comes first — inflammation
or dysbiosis — remains open; however, the microbiome has already become a promising therapeutic
target for both conditions.
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