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We thank Dr. Francisco Urbina [1] for his thoughtful commentary on our review,
How Hormonal Balance Changes Lives in Women with Psoriasis [2]. His observation on
the earlier onset of psoriasis in girls adds an important epidemiologic dimension that we
addressed only indirectly, and we welcome the opportunity to situate his insights within a
broader mechanistic and clinical framework.

We agree that the recurring signal across cohorts—earlier onset and, in some stud-
ies, higher prevalence or greater severity in female adolescents—cannot be dismissed as
incidental variation [3,4]. Even where heterogeneity in methodology, diagnostic criteria,
and sampling exists, the pattern is sufficiently consistent to demand biological explana-
tion rather than being relegated to “noise.” In our original review, we highlighted the
context-dependent immunologic effects of estrogens and the clinical correlates of these
effects across reproductive stages, including pregnancy, postpartum, and menopause [5–7].
Puberty, however, represents a particularly complex endocrine landscape: estradiol levels
change rapidly, ERα/ERβ/GPER signaling is dynamic and tissue specific, and neuroen-
docrine axes are still maturing [8,9]. Under such conditions, hormonal influences on
immunity are likely nonlinear, oscillatory, and exquisitely sensitive to environmental and
genetic background, rather than following the more predictable patterns seen in pregnancy
or menopause.

In this sense, we find Dr. Urbina’s emphasis on the integration of estrogen biology
with other regulatory axes especially compelling. His commentary aligns well with a
multidimensional model in which hormones, stress physiology, adiposity, and genetic
architecture converge to shape the probability and timing of clinical disease onset.

First, the neuroendocrine stress axis is particularly relevant during puberty. This pe-
riod is characterized by heightened emotional reactivity, evolving stress-coping strategies,
and, in many adolescents, chronic psychosocial stress related to school, family dynamics, so-
cial media exposure, and body image. These experiences can alter cortisol rhythms, increase
evening cortisol, fragment sleep, and elevate prolactin levels [10,11]. From an immunologic
standpoint, such changes are not neutral: they can promote Th17/IL-23-driven inflamma-
tion and impair regulatory T cell function, potentially counterbalancing or even overriding
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the immunoregulatory effects that estrogens may exert in other contexts. Thus, when we
consider the earlier onset of psoriasis in girls, it may be misleading to isolate estrogens as
“protective” or “pathogenic.” Rather, estradiol acts within a stress-sensitive network involv-
ing corticotropin-releasing hormone, ACTH, cortisol, prolactin, and sympathetic activation.

Second, Dr. Urbina’s focus on the metabolic milieu is equally important. Puberty is ac-
companied by physiological increases in adiposity and transient insulin resistance, phenom-
ena that are more pronounced in some girls due to lifestyle, diet, and socio-environmental
influences. Adipose tissue is immunologically active, secreting adipokines such as leptin
and resistin, as well as pro-inflammatory cytokines like TNF-α and IL-6. These mediators
can potentiate Th17 polarization and enhance keratinocyte activation, thereby facilitating
psoriatic inflammation [12]. Epidemiologic data suggest that higher adolescent BMI may
precede the development of psoriasis in girls, and pediatric psoriasis has increasingly
been associated with features of metabolic dysregulation [13,14]. In this context, estrogens
interact with adipose tissue not only through classical reproductive pathways but also
through modulation of adipogenesis, insulin sensitivity, and inflammatory signaling. The
clinical expression of psoriasis during adolescence may therefore emerge where hormonal
shifts intersect with pre-existing or evolving metabolic stress.

Third, the genetic predisposition to psoriasis remains a central pillar in this integrative
model. Early-onset psoriasis is enriched for variants in HLA-C*06:02 and key components of
the IL-23/Th17 pathway [14]. These genetic factors shape threshold sensitivity of immune
circuits. It is plausible that sex-specific differences in receptor expression, hormonal receptor
crosstalk, and epigenetic regulation confer distinct “windows of vulnerability” in girls
versus boys. For instance, estrogen receptor signaling in immune cells and keratinocytes
may modulate transcriptional responses downstream of IL-23 or IL-17, thereby altering the
threshold at which environmental or psychological triggers manifest as clinically evident
plaques. In girls carrying high-risk alleles, the convergence of pubertal hormonal flux,
psychosocial stress, and increasing adiposity may be sufficient to tip the balance from
subclinical inflammation to overt disease.

Within this integrative framework, estrogens are neither incidental background factors
nor sole causal agents. Instead, they act as modulators within a web of endocrine, metabolic,
and genetic influences. Their effects must be understood in relation to prolactin–cortisol
crosstalk, adipose-derived signaling, and inherited susceptibility. This perspective helps
reconcile the epidemiologic heterogeneity that Dr. Urbina highlights: differences across
cohorts in stress burden, nutritional profile, genetic admixture, and age distribution may
account for varying magnitudes and directions of sex differences in adolescent psoriasis.
Importantly, it also suggests that simple linear models—where “more estrogen” is assumed
to be uniformly protective or harmful—are unlikely to capture the true biology.

We fully endorse the call for refined research strategies, and we see Dr. Urbina’s
commentary as a valuable blueprint for such work. Future pediatric and adolescent studies
could be strengthened by:

Narrow age-at-onset strata and pubertal staging, using standardized clinical or hor-
monal criteria rather than broad chronological categories. This would help disentangle
prepubertal, early-, mid-, and late-pubertal risk patterns.

Serial measurements of estradiol, progesterone, prolactin, and diurnal cortisol, ideally
with high temporal resolution. Longitudinal sampling at key pubertal milestones could
reveal critical transitions where hormonal shifts precede or coincide with flare onset.

Anthropometric and metabolic profiling, including BMI, waist circumference, insulin
sensitivity markers, lipid profiles, and adipokine levels. This would allow formal testing of
whether metabolic changes mediate or moderate the relationship between hormones and
psoriasis risk.
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Genetic and, where feasible, epigenetic stratification, focusing on HLA-C*06:02 status and
IL-23/Th17 pathway variants, and exploring sex-specific or puberty-dependent penetrance.

Tissue-level analyses, such as receptor-signaling or cytokine profiling in lesional
and non-lesional skin, are needed to define how estrogen, glucocorticoid, and prolactin
receptors are expressed and activated at the local level during puberty.

Such designs would not only refine our mechanistic understanding but also enable
formal mediation and interaction analyses, clarifying which pathways are most relevant to
early female onset and which may be amenable to intervention.

Clinically, a synergistic model has several implications. It argues for anticipatory,
personalized guidance in high-risk girls—those with a strong family history of psoriasis,
rising BMI, pronounced psychosocial stress, or early metabolic abnormalities. For these
adolescents, education about skin care, stress management, sleep hygiene, and weight
trajectories may be particularly impactful. It also highlights the need for clinicians to recog-
nize puberty as a critical window where early dermatologic evaluation and intervention
could alter disease trajectory, potentially reducing long-term burden and comorbidities.

Furthermore, mechanistic research that dissects receptor-specific estrogen signaling
in psoriatic skin, including ERα, ERβ, and GPER pathways, may ultimately inform more
tailored therapeutic strategies. For example, selective modulation of estrogen signaling or
crosstalk with glucocorticoid or prolactin pathways might one day complement existing
biologic therapies, especially in younger female patients.

In summary, we are grateful to Dr. Urbina for stimulating this expansion of perspective.
His focus on the timing and determinants of earlier onset in girls integrates well with the
conceptual framework proposed in our original review, reinforcing the view that hormonal
balance must be understood within a broader network of neuroendocrine, metabolic, and
genetic factors. We hope that this exchange will encourage future age-specific studies that
can follow patients from childhood through reproductive age and into menopause. This
could help translate evidence into timely and life-stage-specific management of women
with psoriasis [2].

Conflicts of Interest: The authors declare no conflict of interest.
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Maluchnik, M.; Chłoń-Domińczak, A.; et al. Epidemiology of Psoriasis in Poland: Prevalence, Incidence, and Mortality Rates.
Int. J. Dermatol. 2025, 64, 1599–1606. [CrossRef] [PubMed]

5. Danesh, M.; Murase, J.E. The immunologic effects of estrogen on psoriasis: A comprehensive review. Int. J. Womens Dermatol.
2015, 1, 104–107. [CrossRef] [PubMed]

6. Adachi, A.; Honda, T. Regulatory Roles of Estrogens in Psoriasis. J. Clin. Med. 2022, 11, 4890. [CrossRef] [PubMed]
7. Cassalia, F.; Fortina, A.B. Psoriasis in women with psoriatic arthritis: Hormonal effects, fertility, and considerations for manage-

ment at different stages of life. Reumatismo 2024, 76, 196–204. [CrossRef] [PubMed]
8. Fuentes, N.; Silveyra, P. Estrogen receptor signaling mechanisms. Adv. Protein Chem. Struct. Biol. 2019, 116, 135–170. [PubMed]
9. Chen, P.; Li, B.; Ou-Yang, L. Role of estrogen receptors in health and disease. Front. Endocrinol. 2022, 13, 839005. [CrossRef]

[PubMed]

https://doi.org/10.3390/jcm15010085

https://doi.org/10.3390/jcm15010084
https://doi.org/10.3390/jcm14020582
https://doi.org/10.1001/jamadermatol.2023.1400
https://www.ncbi.nlm.nih.gov/pubmed/37285130
https://doi.org/10.1111/ijd.17848
https://www.ncbi.nlm.nih.gov/pubmed/40390157
https://doi.org/10.1016/j.ijwd.2015.03.001
https://www.ncbi.nlm.nih.gov/pubmed/28491968
https://doi.org/10.3390/jcm11164890
https://www.ncbi.nlm.nih.gov/pubmed/36013129
https://doi.org/10.4081/reumatismo.2024.1775
https://www.ncbi.nlm.nih.gov/pubmed/39282777
https://www.ncbi.nlm.nih.gov/pubmed/31036290
https://doi.org/10.3389/fendo.2022.839005
https://www.ncbi.nlm.nih.gov/pubmed/36060947
https://doi.org/10.3390/jcm15010085


J. Clin. Med. 2026, 15, 85 4 of 4

10. Repousi, N.; Fotiadou, S.; Chaireti, E.; Makris, G.; Chouliaras, G.; Mantzou, A.; Vavouli, C.; Chrousos, G.P.; Stratigos, A.;
Pervanidou, P. Circadian cortisol profiles and hair cortisol concentration in patients with psoriasis: Associations with anxiety,
depressive symptomatology and disease severity. Eur. J. Dermatol. 2022, 32, 357–367. [CrossRef] [PubMed]

11. Lee, Y.H.; Song, G.G. Association between circulating prolactin levels and psoriasis and its correlation with disease
severity: A meta-analysis. Clin. Exp. Dermatol. 2018, 43, 27–35. [CrossRef] [PubMed]

12. Bryld, L.E.; Sørensen, T.I.; Andersen, K.K.; Jemec, G.B.; Baker, J.L. High body mass index in adolescent girls precedes psoriasis
hospitalization. Acta Derm. Venereol. 2010, 90, 488–493. [CrossRef] [PubMed]
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