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ABSTRACT

Androgenetic alopecia (AGA) and seborrheic dermatitis (SD) are two common scalp disorders that frequently impair the quality of
life and may coexist in a subset of patients across all genders. SD presents in 40%-50% of all patients diagnosed with AGA. Although
these conditions are traditionally discussed separately, increasing evidence suggests that they may share overlapping pathogenic
factors, including androgen-driven sebum hypersecretion, imbalance of the scalp microecology, barrier dysfunction, and in-
flammatory signaling. We propose an integrated framework for understanding SD-AGA coexistence, emphasizing the interplay

among endocrine influences, sebum alterations, microbial imbalance, and inflammatory activation. Therefore, the management of

patients with coexisting AGA and SD should move beyond single-target approaches and emphasize the restoration of scalp

homeostasis, control of inflammatory cascades, and integration of antiandrogen therapy through comprehensive, individualized

treatment strategies. This review may offer a new perspective for the combined management of these dual scalp disorders.

1 | Introduction

Seborrheic dermatitis (SD) is a common, recurrent, chronic
inflammatory skin disease that predominantly affects sebaceous
gland-rich areas, particularly the scalp, and is characterized by
yellow-red patches covered with greasy, yellowish scales or crusts
and varying degrees of pruritus. Androgenetic alopecia (AGA),
formerly known as seborrheic alopecia, is a progressive
androgen-dependent disorder characterized by hair follicle
miniaturization with a typical patterned distribution. Although
SD and AGA are distinct conditions, both exhibit high prevalence
and incidence rates, with a predilection for young adults and
older men [1, 2]. Both conditions significantly impair patients’
quality of life and mental health. The coexistence of AGA and SD
is frequently observed in clinical practice and has attracted
growing attention. However, coexistence does not necessarily

establish a direct causal relationship, and the mechanistic basis
remains incompletely understood.

In this review, we aim to systematically summarize the clinical
characteristics and pathogenesis of both diseases across all
genders, evaluate the available scientific evidence, and propose
an integrated mechanism for their coexistence. This could po-
tentially be beneficial in selecting a more appropriate systemic
treatment plan from the comprehensive perspective of the scalp.

2 | Clinical and Epidemiological Overlap Between
SD and AGA

Both SD and AGA have a chronic course and require long-term
maintenance management. Under dermoscopy, AGA shows hair
shaft diameter variability, increased vellus hairs, and a higher
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proportion of single hair follicular units. In scalp SD, scales are
particularly prominent around hair follicles, accompanied by
thin arborizing vessels [3]. Although AGA has traditionally been
considered a noninflammatory disease, increasing evidence
suggests the presence of inflammatory responses within the
pilosebaceous unit [4]. Skin biopsy findings in both conditions
demonstrate infiltration of inflammatory cells, particularly
lymphocytes [5, 6].

In a study by Jang et al. involving 1218 patients with AGA, SD
was the most common concomitant disease in both sexes, with
a prevalence of 51.2% in men and 45.7% in women [7]. Similarly,
SD has been identified as the most frequent associated condition
in adolescents with AGA [8]. Another study reported an SD
prevalence of 42.1% among patients with AGA, with both
prevalence and severity scores increasing in parallel with AGA
severity [9]. Although alopecia is not a typical manifestation of
SD, accumulating evidence suggests that chronic inflammation
in SD may be associated with an increased risk of telogen ef-
fluvium [10-12]. While SD may not directly cause hair loss, it can
contribute indirectly through persistent scaling and mechanical
damage from pruritus-related scratching [13]. In some cases, hair
loss may reflect poorly controlled SD [13]. However, data on the
prevalence and severity of AGA in patients with SD remain
limited, and the temporal relationship between the onset of SD
and AGA requires further investigation. This will be more
conducive to proving bidirectional causation.

Both SD and AGA show a higher prevalence in males than in
females, with prevalence increasing markedly after puberty,
except for infantile SD [14-17]. No significant ethnic differences
in SD prevalence have been observed [18]. However, the prev-
alence of dandruff varies and, similar to AGA, is higher in White
populations than in Asian populations [16, 17]. Shared risk
factors such as obesity, high-fat and oil-rich diets, excessive al-
cohol intake, smoking, and psychological stress can aggravate
both conditions [19-25]. Accumulating epidemiological and
clinical evidence suggests a correlation between SD and AGA,
with overlapping affected populations, suggesting a shared
pathogenic background.

3 | Mechanism of Association Between SD and
AGA

3.1 | Dual Pathological Effects of Sebaceous Gland
Hyperactivity and Lipid Composition Changes

The peak prevalence of SD coincides with the period of maximal
sebaceous gland activity, and lesions predominantly occur in
sebaceous gland-rich areas [26]. Patients with SD exhibit in-
creased skin surface lipid levels compared with healthy controls,
along with altered lipid composition [27, 28]. Similarly, studies in
AGA mouse models have demonstrated hair follicle miniaturi-
zation accompanied by sebaceous gland hyperplasia. In in-
dividuals with alopecia, sebaceous lobules in the frontal scalp are
enlarged relative to those in the normal frontal scalp, and the
follicular canal is narrowed [29]. These findings suggest a po-
tential association of both SD and AGA with sebaceous gland
hyperactivity and altered sebum dynamics. In patients with
AGA, the co-occurrence of SD may be related to narrowing of the
follicular canal and altered sebum drainage, which could favor
sebum retention and create conditions conducive to microbial

overgrowth and inflammation [30]. Therefore, sebaceous gland
hyperplasia may contribute strongly to alopecia progression.

3.2 | Microecological Imbalance: Synergy Between
Malassezia and Major Pathogenic Bacteria

Human skin harbors more than 1000 species of microorganisms,
forming a complex and dynamic skin microecological system.
Among them, Malassezia yeasts commonly colonize healthy skin
and preferentially inhabit hair follicles and sebaceous gland-rich
areas. Malassezia is currently considered the primary microbial
factor involved in the pathogenesis of SD. Under favorable
conditions, Malassezia secretes lipases that generate free fatty
acids (FFAs), such as oleic acid and arachidonic acid, as well as
lipid peroxides (LPOs) [31, 32]. Sebum provides lipid substrates
for microbial growth, whereas microbial metabolites may alter
local lipid composition, activate keratinocytes and immune cells,
and thereby could contribute to inflammation and skin barrier
dysfunction. Microbiome studies have shown that SD lesions are
characterized by increased abundance of Acinetobacter, Staph-
ylococcus, and Streptococcus, overgrowth of Candida and As-
pergillus, and reduced levels of Cutibacterium species. Effective
treatment is associated with a decrease in Malassezia, indicating
that these microbial alterations are unfavorable for maintaining
skin microbial homeostasis [33-37]. Antifungal agents, anti-
bacterial agents, glucocorticoids, and calcineurin inhibitors are
commonly used in the treatment of SD, with antifungal agents
regarded as first-line therapy [36], further supporting the pivotal
role of the scalp microbial environment in SD pathogenesis.

The involvement of microorganisms in AGA has also attracted
increasing attention. Alterations involving Cutibacterium acnes,
Staphylococcus, Corynebacterium, and Malassezia have been
reported in AGA [38-40]. Consistent with the observations for
SD, the abundance of Cutibacterium acnes decreases while the
abundance of the other three genera increases, indicating that
the microbial signature of AGA partially overlaps with that of SD.
As hair loss progresses, an increased presence of nonresident
bacteria has been observed [41]. As a key component of skin
microecology, microbial communities play an essential role in
maintaining scalp and hair follicle health, and their imbalance
may contribute to the development and progression of SD and
may also influence the scalp microenvironment in AGA. In
addition, Toll-like receptors of the host recognize the membrane
components on the surface of microorganisms, thereby initiating
downstream signal transduction cascades that lead to the acti-
vation of NF-kB, interferon regulatory factors, and subsequent
upregulation of proinflammatory cytokines and immune medi-
ators [42]. Therefore, alterations in the abundance or composi-
tion of even a single microbial species could exert effects on the
overall microbiota equilibrium and local inflammatory milieu of
the scalp and hair follicles.

3.3 | Common Endocrine Basis: Regulation of the
Androgen Metabolic Pathway

The important role of androgens in AGA was demonstrated by
Hamilton in 1941 [43]. Individuals castrated before puberty or
with hypogonadism do not develop AGA, whereas hair loss can
occur following androgen administration [43, 44]. Testosterone,
the principal circulating androgen, is converted into dihy-
drotestosterone (DHT) by 5a reductase within the pilosebaceous
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unit. DHT subsequently binds to the androgen receptor (AR) in
hair follicle cells and is thought to promote shortening of the hair
cycle and a premature transition from the anagen phase to the
catagen phase [45]. Elevated serum DHT levels have also been
detected in female patients with AGA, further supporting the role
of androgens in AGA pathogenesis [46, 47].

Androgens are also thought to contribute to SD, primarily by
regulating sebaceous gland activity and sebum secretion [48].
DHT binds to AR in sebaceous gland cells, activating down-
stream signaling pathways that promote sebocyte proliferation
and differentiation and enhance sebum synthesis and secretion
[49]. Sebum lipids may provide a favorable environment for the
proliferation of microorganisms such as Malassezia and the
generation of proinflammatory mediators, thereby potentially
contributing to SD. The Wnt/p-catenin signaling pathway is a key
regulator of hair follicle cell development during hair morpho-
genesis and regeneration [50]. DHT has been shown to inhibit
this pathway by upregulating glycogen synthase kinase-3 f,
leading to p-catenin ubiquitination and degradation; this
mechanism may contribute to the pathogenesis of AGA [51].
Reduced activity of the Wnt/p-catenin signaling pathway further
exacerbates inflammatory responses [52]. The onset of SD during
adolescence and its higher prevalence in males further suggest
androgen involvement in the regulation of sebaceous glands
within hair follicles [31, 49]. However, data on circulating an-
drogen and DHT levels in the sebaceous glands of patients with
SD are still lacking. SD may involve overlapping endocrine in-
fluences although direct endocrine evidence remains limited.

3.4 | From “Microinflammation” to Chronic
Inflammation: The Influence of the Immune
Cascade Reaction on the Hair Follicle Cycle

The inflammatory response in AGA is characterized by a slow,
subtle process known as microinflammation, which is closely
associated with progressive hair follicle miniaturization [53].
Histopathological studies have demonstrated lymphocyte in-
filtration, activated T cells, and mast cell degranulation in the
hair follicle infundibulum of patients with AGA [54]. These
inflammatory changes may directly or indirectly impair the
cyclic regenerative capacity of hair follicle stem cells. By releasing
various cytokines, they participate in follicular miniaturization
[5]. SD is a chronic inflammatory skin disorder strongly asso-
ciated with Malassezia. Under favorable conditions, Malassezia
secretes lipases that generate fatty acids such as oleic acid and
arachidonic acid, as well as LPOs. These metabolites have been
reported to promote dendritic cell maturation and activate Th2
and Thil7cells, thereby potentially triggering inflammatory
signaling pathways and the release of multiple proinflammatory
cytokines, including IL-17, IL-2, and IFN-y, leading to sustained
inflammation and skin barrier disruption [31, 31, 55]. This
chronic low-grade inflammatory state, in combination with
DHT, may accelerate hair follicle miniaturization and help
sustain a self-perpetuating interaction between hair loss and
scalp barrier dysfunction.

3.5 | The Potential Association Between Genetic
Susceptibility and Genetic Polymorphisms

AGA is a polygenic disorder with strong familial aggregation.
Evidence from the UK Biobank and twin studies has confirmed

that the heritability of AGA in males is estimated at 62%-80%
[56, 57]. Biobank-scale genome-wide association study has
identified multiple susceptibility loci for AGA, pinpointing 71
independent risk loci that collectively account for approximately
38% of the phenotypic variance [58]. Leading risk signals include
the AR, EDA2R, alongside genes involved in the WNT signaling
pathway [58]. These loci participate in androgen metabolism, the
regulation of hair follicle development, and dermal intercellular
communication. Genetic factors are thought to influence indi-
vidual hair follicle sensitivity to androgens and resistance to
miniaturization, thereby influencing the age of onset, progres-
sion rate, and final severity of hair loss in patients with AGA and
accounting for interindividual variability [59].

SD is also associated with genetic factors. To date, more than 10
gene mutations or protein deficiencies have been identified that
can induce SD or SD-like eruptions [60]. For example, mutations
in TRAF3IP2 (ACT1) can impair skin immune responses by
disrupting IL-17 signaling, leading to SD like inflammatory re-
actions against cutaneous fungi [61]. Although familial aggre-
gation has been observed in SD, its genetic predisposition
remains unclear. Nevertheless, a preliminary genome-wide as-
sociation study identified two genome-level susceptibility loci
associated with SD, suggesting a potential role of genetic sus-
ceptibility in its pathogenesis [62]. At present, there is no con-
vincing evidence for shared risk locus, genetic correlation, or
Mendelian random-derived causal links between SD and AGA.
Future genetic analyses testing these relationships would provide
a feasible approach to validate the central hypothesis linking the
two conditions.

4 | Integrated Mechanism of SD-AGA Coexistence

Based on the aforementioned information, we have summarized
the coexistence mechanism between SD and AGA. Sebaceous
dysregulation, microbial imbalance, androgen-related signaling,
inflammation, and genetic susceptibility appear to represent
overlapping biological domains between SD and AGA. At the
pathophysiological level, SD and AGA exhibit notable in-
teractions, and androgen responsiveness is more plausibly
considered primary drivers, particularly for AGA and possibly for
part of the SD-prone scalp phenotype. Circulating testosterone is
converted to DHT by 5a-reductase, which simultaneously pro-
motes hair follicle miniaturization, sebaceous gland hyperplasia,
and inflammatory responses through multiple pathways [45, 48].

At intermediate levels, increased lipid secretion leads to
Malassezia reproduction and altered lipid composition, microbial
metabolites, and epidermal barrier disruption may activate in-
nate immune pathways, including downstream cytokine net-
works [30-32]. These events may amplify local inflammation and
further disrupt scalp barrier.

At the downstream level, persistent perifollicular micro-
inflammation may aggravate SD symptoms while also contrib-
uting to a follicular microenvironment unfavorable for normal
hair cycling, thereby potentially accelerating AGA progression
(see Figure 1). However, current evidence primarily supports
association rather than direct causation, and these proposed links
require validation in well-designed human mechanistic and
longitudinal studies. Current data more strongly support the
notion that dysregulation in endocrine, sebaceous, microbial,
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Coexistence between seborrheic dermatitis (SD) and androgenetic alopecia (AGA). Androgens are converted to dihydrotestosterone

(DHT), which induces hair follicle miniaturization, sebaceous gland hyperplasia, and pilosebaceous inflammation. Excess sebum promotes Malassezia

growth, leading to the production of inflammatory mediators that disrupt the scalp barrier. Chronic inflammation synergizes with DHT signaling,
accelerating follicular fibrosis and hair loss and forming a self-reinforcing pathological cycle (FAAs, free fatty acids; LPO, lipid hydroperoxide).

epidermal barrier, and inflammatory pathways—mediated by
their dynamic interplay—synergistically elevates the risk of
coexistence.

5 | Comprehensive Treatment Strategies Based
on Target Synergy and Prospects

At present, no formal guideline specifically addresses the
treatment of patients with concurrent SD and AGA. As a result,
current combination approaches in clinical practice are ex-
trapolated from interventions established for SD or AGA in-
dividually rather than from trials conducted in the coexisting
population.

According to international guidelines [63], current treatment for
AGA primarily focuses on inhibiting 5a-reductase activity or
blocking the AR. Finasteride is a selective inhibitor of type 2 5a-
reductase and is widely recognized as the first-line oral phar-
macotherapy for male AGA. It exerts its therapeutic effect pri-
marily through sustained reduction of serum DHT levels, thereby
attenuating progressive hair follicle miniaturization. Dutas-
teride, another Sa-reductase inhibitor, inhibits both type 1 and
type 2 5a-reductase isoenzymes and can serve as an alternative to
finasteride. Systemic 5Sa-reductase inhibitors are not routinely
recommended for the management of female AGA. Oral anti-
androgens, including spironolactone and cyproterone acetate,
are evidence-informed alternatives. Topical minoxidil is another
cornerstone first-line therapy, while low-level laser therapy, stem

cell-based products, platelet-rich plasma, and hair trans-
plantation may be considered in selected patients. Combination
therapy with microneedling can improve percutaneous pene-
tration, thereby enhancing the efficacy of topical minoxidil for
AGA [64]. Novel therapies such as oral minoxidil, topical
finasteride, topical spironolactone, botulinum toxin, stem cell
therapy, exosomes, nutritional supplement, PGE2 analogs,
adenosine, and caffeine offer alternatives to standard of care
therapies for patients [65-67].

In contrast, the management of SD emphasizes anti-inflammatory,
antifungal, and skin barrier-regulation strategies [68]. Commonly
used topical agents include azole antifungals, glucocorticoids, and
salicylic acid. Expanded topical treatment options include anti-
fungal and keratolytic topical agents (piroctone olamine, coal tar,
selenium sulfide, and sodium sulfacetamide) and soothing and
barrier-supporting topical preparations (bisabolol, glycerin, tel-
mesteine, lithium gluconate/succinate, glycerin, and aloe vera),
while mud therapy and phototherapy serve as complementary
physical interventions [69, 70]. New treatments, including PDE4
inhibitors (roflumilast, crisaborole, and apramilast), topical and
oral JAK inhibitors, probiotics, and microbiota-targeted therapy,
provide new hope for severe and refractory SD [71].

Although the primary therapeutic targets of AGA and SD differ,
combined regulation of the scalp microenvironment may en-
hance treatment outcomes in patients with coexisting AGA and
SD. Antifungal therapy not only relieves pruritus and
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desquamation associated with SD but also indirectly reduces
perifollicular inflammation by decreasing Malassezia. Both an-
imal studies and clinical observations have shown that topical
ketoconazole increases the area of hair regrowth, enlarges hair
shaft diameter, and improves the hair follicle index compared
with controls, suggesting its potential as an adjunct or alternative
treatment for AGA [72]. In addition, antidandruff shampoos may
help reduce hair loss. One study reported that daily use of a 1%
zinc pyrithione shampoo for 26 weeks resulted in moderate and
sustained improvement in hair growth [73]. Drugs with both
anti-inflammatory and microbiota-regulating effects, such as
topical traditional Chinese herbal formulations, can help treat SD
and relieve alopecia [74]. Local antiandrogen therapy, including
topical antiandrogens and 5-alpha reductase inhibitors, can
suppress sebaceous gland activity and reduce sebum production
[75]. This reduction in sebum output represents a mechanistic
link between AGA and SD, as excess sebum provides a favorable
microenvironment for Malassezia overgrowth and scalp in-
flammation. Nevertheless, robust clinical evidence supporting
the direct therapeutic benefit of these agents for SD remains
limited.

In patients with coexisting disease, particularly in patients with
chronic inflammation and excessive sebum production, con-
current targeting both inflammatory and androgen pathways
concurrently may provide synergistic therapeutic benefits. The
following treatment-sequencing considerations represent
author-derived clinical inference, given the absence of dedicated
clinical trials in this comorbid population. In individuals with
mild AGA and severe SD, priority should be given to SD-directed
control. First-line SD-targeted measures include azole antifun-
gals and short-course topical glucocorticoids. Once scalp in-
flammation and desquamation are well controlled, minoxidil-
based AGA therapy can be initiated, and propylene-glycol-free
minoxidil foam should be preferred to minimize irritant risk. For
patients with severe AGA and mild SD, AGA-directed therapy
can be started upfront. First-line options include oral finasteride
(male patients) together with topical minoxidil. For female pa-
tients, spironolactone combined with minoxidil is a reasonable
alternative. These androgen-modulating therapies that reduce
sebum production may lead to improvement or even remission of
SD. Other therapies, including low-energy laser irradiation, scalp
salicylic acid scraping, topical herbal extracts (such as bisabolol),
platelet-rich plasma, stem cell-based products, and JAK in-
hibitors, targeting both inflammation and hair follicles, also
show promise for dual regulation.

There is currently no clear treatment hierarchy for SD-AGA
coexistence, and high-quality randomized controlled trials spe-
cifically evaluating coexisting patients are lacking. Many ther-
apies may offer future advantages for SD-AGA coexistence by
targeting shared pathogenic pathways rather than managing
each disorder in isolation. Although most of these approaches
remain investigational, they are of increasing interest because
they address the scalp ecosystem more comprehensively.

In conclusion, although AGA and SD present with distinct
clinical manifestations, substantial interactions exist between the
two conditions regarding affected populations and underlying
pathogenic mechanisms. Future studies should further explore
immune-endocrine interactions in the context of AGA and SD
coexistence, the dynamic balance among androgens, sebaceous

glands, the cutaneous microbial flora, and the regulatory effects
of inflammatory signaling pathways on the hair follicle cycle. For
patients affected by both disorders, a multifaceted, staged, and
individualized treatment strategy should be advocated, aiming to
achieve improved therapeutic outcomes through a comprehen-
sive approach of anti-inflammation, oil control, regulation of
microbiota, and androgen inhibition.

Author Contributions

Mengyan Zhu performed conception and design of research, analyzed
data, prepared figures and tables, and drafted the manuscript. Lifang Hu
edited and revised the manuscript and approved the final version of the
manuscript.

Acknowledgments

This study was supported by grants from the Chinese Medicine Research
Program of Zhejiang Province (grant number 2024ZL728), Hangzhou
bio-medicine and health industry development support science and
technology project (2024WJC139), and the Construction Fund of Key
Medical Disciplines of Hangzhou (2025HZGF07).

Funding

This study was funded by the Chinese Medicine Research Program of
Zhejiang Province, 2024ZL728; Hangzhou bio-medicine and health in-
dustry development support science and technology project,
2024WJC139; and the Construction Fund of Key Medical Disciplines of
Hangzhou, 2025HZGF07.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Data sharing is not applicable to this article as no datasets were generated
or analyzed during the current study.

References

1. N. Zander, R. Sommer, I. Schifer, et al., “Epidemiology and Der-
matological Comorbidity of Seborrhoeic Dermatitis: Population-Based
Study in 161 269 Employees,” British Journal of Dermatology 181, no. 4
(2019): 743-748, https://doi.org/10.1111/bjd.17826.

2. F. Lolli, F. Pallotti, A. Rossi, et al., “Androgenetic Alopecia: A Review,”
Endocrine 57, no. 1 (2017): 9-17, https://doi.org/10.1007/s12020-017-
1280-y.

3. B. Bhoyrul, “A Simple Technique to Distinguish Fibrosing Alopecia in
a Pattern Distribution From Androgenetic Alopecia and Concomitant
Seborrheic Dermatitis,” Journal of the American Academy of Dermatology
86, no. 1 (2022): 163-165, https://doi.org/10.1016/j.jaad.2020.12.077.

4. N. S. Sadick, V. D. Callender, L. H. Kircik, and S. Kogan, “New Insight
Into the Pathophysiology of Hair Loss Trigger a Paradigm Shift in the
Treatment Approach,” Journal of Drugs in Dermatology 16, no. 11 (2017):
$135-s140.

5. R. Cuevas-Diaz Duran, E. Martinez-Ledesma, M. Garcia-Garcia, et al.,
“The Biology and Genomics of Human Hair Follicles: A Focus on An-
drogenetic Alopecia,” International Journal of Molecular Sciences 25,
no. 5 (2024): 2542, https://doi.org/10.3390/ijms25052542.

6. A. Mameri, S. Carneiro, L. Mameri, J. M. Telles da Cunha, and
M. Ramos-E-Silva, “History of Seborrheic Dermatitis: Conceptual and
Clinico-Pathologic Evolution,” Skinmed 15, no. 3 (2017): 187-194.

7. W. S.Jang, I. P. Son, I. K. Yeo, et al., “The Annual Changes of Clinical
Manifestation of Androgenetic Alopecia Clinic in Korean Males and

Dermatology Research and Practice, 2026

50f8


http://doi.org/10.1111/bjd.17826
http://doi.org/10.1007/s12020-017-1280-y
http://doi.org/10.1007/s12020-017-1280-y
http://doi.org/10.1016/j.jaad.2020.12.077
http://doi.org/10.3390/ijms25052542

Females: A Outpatient-Based Study,” Annals of Dermatology 25, no. 2
(2013): 181-188, https://doi.org/10.5021/ad.2013.25.2.181.

8. B.J. Kim, J. Y. Kim, H. C. Eun, O. S. Kwon, M. N. Kim, and B. I. Ro,
“Androgenetic Alopecia in Adolescents: A Report of 43 Cases,” Journal of
Dermatology 33, no. 10 (2006): 696-699, https://doi.org/10.1111/j.1346-
8138.2006.00161.x.

9. D. Mentesoglu, G. I. Kurmus, and S. P. Kartal, “The Possible Bi-
directional Relationship Between Disease Severity in Androgenetic Al-
opecia and Seborrheic Dermatitis: A Cross-Sectional Study in a Tertiary
Care Hospital,” Indian Dermatology Online Journal 16, no. 4 (2025):
571-575, https://doi.org/10.4103/idoj.idoj_730_24.

10. C. Piérard-Franchimont, V. Goffin, F. Henry, I. Uhoda, C. Braham,
and G. E. Piérard, “Nudging Hair Shedding by Antidandruff Shampoos. A
Comparison of 1% Ketoconazole, 1% Piroctone Olamine and 1% Zinc
Pyrithione Formulations,” International Journal of Cosmetic Science 24,
no. 5 (2002): 249-256, https://doi.org/10.1046/j.1467-2494.2002.00145 x.

11. C. Piérard-Franchimont, E. Xhauflaire-Uhoda, and G. E. Piérard,
“Revisiting Dandruff,” International Journal of Cosmetic Science 28, no. 5
(2006): 311-318, https://doi.org/10.1111/j.1467-2494.2006.00326.x.

12. T. Burns, S. Breathnach, N. Cox, et al., Rook’s Textbook of Derma-
tology, 8th ed. (Oxford: Blackwell, 2010), 2329-2330.

13. S. C. Taylor, V. Barbosa, C. Burgess, et al., “Hair and Scalp Disorders
in Adult and Pediatric Patients With Skin of Color,” Cutis 100, no. 1
(2017): 31-35.

14. S. Varothai and W. F. Bergfeld, “Androgenetic Alopecia: An
Evidence-Based Treatment Update,” American Journal of Clinical Der-
matology 15, no. 3 (2014): 217-230, https://doi.org/10.1007/s40257-014-
0077-5.

15. B. M. Piraccini and A. Alessandrini, “Androgenetic Alopecia,”
Giornale Italiano di Dermatologia e Venereologia 149, no. 1 (2014): 15-24.

16. D. C. Gan and R. D. Sinclair, “Prevalence of Male and Female Pattern
Hair Loss in Maryborough,” Journal of Investigative Dermatolo-
gy-Symposium Proceedings 10, no. 3 (2005): 184-189, https://doi.org/
10.1111/j.1087-0024.2005.10102.x.

17. L. J. Borda and T. C. Wikramanayake, “Seborrheic Dermatitis and
Dandruff: A Comprehensive Review,” Journal of Clinical and In-
vestigative Dermatology 3, no. 2 (2015).

18. A. L. Sampaio, A. C. Mameri, T. J. Vargas, M. Ramos-e-Silva,
A. P. Nunes, and S. C. Carneiro, “Seborrheic Dermatitis,” Anais Brasi-
leiros de Dermatologia 86, no. 6 (2011).

19. S. Y. Park, H. H. Kwon, S. Min, J. Y. Yoon, and D. H. Suh, “Clinical
Manifestation and Associated Factors of Seborrheic Dermatitis in Korea,”
European Journal of Dermatology 26, no. 2 (2016): 173-176, https://
doi.org/10.1684/ejd.2015.2706.

20. R. Lancar, P. Missy, A. Dupuy, et al., “Risk Factors for Seborrhoeic
Dermatitis Flares: Case-Control and Case-Crossover Study,” Acta Der-
mato-Venereologica 100, no. 17 (2020): adv00292, https://doi.org/
10.2340/00015555-3661.

21. M. Sanders, L. M. Pardo, R. S. Ginger, J. C. Kiefte-de Jong, and
T. Nijsten, “Association Between Diet and Seborrheic Dermatitis: A
Cross-Sectional Study,” Journal of Investigative Dermatology 139, no. 1
(2019): 108-114, https://doi.org/10.1016/j.jid.2018.07.027.

22. E. Woolhiser, N. Keime, A. Patel, I. Weber, M. Adelman, and
R. P. Dellavalle, “Nutrition, Obesity, and Seborrheic Dermatitis: Sys-
tematic Review,” JMIR Dermatol 7 (2024): e50143, https://doi.org/
10.2196/50143.

23. L. P. Liu, M. A. Wariboko, X. Hu, Z. H. Wang, Q. Wu, and Y. M. Li,
“Factors Associated With Early-Onset Androgenetic Alopecia: A Scoping
Review,” PLoS One 19, no. 3 (2024): 0299212, https://doi.org/10.1371/
journal.pone.0299212.

24. C. Fortes, S. Mastroeni, T. J. Mannooranparampil, and M. Ribuffo,
“The Combination of Overweight and Smoking Increases the Severity of
Androgenetic Alopecia,” International Journal of Dermatology 56, no. 8
(2017): 862-867, https://doi.org/10.1111/ijd.13652.

25. S. O. Oiwoh, A. O. Enitan, O. T. Adegbosin, A. O. Akinboro, and
E. O. Onayemi, “Androgenetic Alopecia: A Review,” Nigerian Post-
graduate Medical Journal 31, no. 2 (2024): 85-92, https://doi.org/10.4103/
npmj.npmj_47_24.

26. C. Dessinioti and A. Katsambas, “Seborrheic Dermatitis: Etiology,
Risk Factors, and Treatments: Facts and Controversies,” Clinics in
Dermatology 31, no. 4 (2013): 343-351, https://doi.org/10.1016/
j-clindermatol.2013.01.001.

27. P.  Suchonwanit, K. Triyangkulsri, M. Ploydaeng, and
K. Leerunyakul, “Assessing Biophysical and Physiological Profiles of
Scalp Seborrheic Dermatitis in the Thai Population,” Biomed Research
International 2019 (2019): 5128376-6, https://doi.org/10.1155/2019/
5128376.

28. L. S. Ostlere, C. R. Taylor, D. W. Harris, M. H. Rustin, S. Wright, and
M. Johnson, “Skin Surface Lipids in HIV-Positive Patients With and Without
Seborrheic Dermatitis,” International Journal of Dermatology 35, no. 4 (1996):
276-279, https://doi.org/10.1111/j.1365-4362.1996.tb03001.x.

29. L. A. Garza, Y. Liu, Z. Yang, et al., “Prostaglandin D2 Inhibits Hair
Growth and is Elevated in Bald Scalp of Men With Androgenetic Alo-
pecia,” Science Translational Medicine 4, no. 126 (2012): 126ra34, https://
doi.org/10.1126/scitranslmed.3003122.

30. J. N. Kim, J. Y. Lee, K. J. Shin, Y. C. Gil, K. S. Koh, and W. C. Song,
“Morphological and Morphometric Study of the Androgenetic Alopecic
Scalp Using Two- and Three-Dimensional Analysis Comparing Regional
Differences,” British Journal of Dermatology 170, no. 6 (2014): 1313-1318,
https://doi.org/10.1111/bjd.12842.

31. J. A. Adalsteinsson, S. Kaushik, S. Muzumdar, E. Guttman-Yassky,
and J. Ungar, “An Update on the Microbiology, Immunology and Ge-
netics of Seborrheic Dermatitis,” Experimental Dermatology 29, no. 5
(2020): 481-489, https://doi.org/10.1111/exd.14091.

32. J. M. Jackson, A. Alexis, M. Zirwas, and S. Taylor, “Unmet Needs for
Patients With Seborrheic Dermatitis,” Journal of the American Academy
of Dermatology 90, no. 3 (2024): 597-604, https://doi.org/10.1016/
jjaad.2022.12.017.

33. R. Tao, R. Li, and R. Wang, “Skin Microbiome Alterations in
Seborrheic Dermatitis and Dandruff: A Systematic Review,” Experi-
mental Dermatology 30, no. 10 (2021): 1546-1553, https://doi.org/
10.1111/exd.14450.

34. S. R. Georgescu, C. I. Mitran, M. I. Mitran, A. Amuzescu, C. Matei,
and M. Tampa, “A Meta-Analysis on the Effectiveness of Sertaconazole
2% Cream Compared With Other Topical Therapies for Seborrheic
Dermatitis,” Journal of Personalized Medicine 12, no. 9 (2022): 1540,
https://doi.org/10.3390/jpm12091540.

35. A. Tanaka, O. Cho, C. Saito, M. Saito, R. Tsuboi, and T. Sugita,
“Comprehensive Pyrosequencing Analysis of the Bacterial Microbiota of
the Skin of Patients With Seborrheic Dermatitis,” Microbiology and
Immunology 60, no. 8 (2016): 521-526, https://doi.org/10.1111/1348-
0421.12398.

36. L. C. Paulino, “New Perspectives on Dandruff and Seborrheic Der-
matitis: Lessons we Learned From Bacterial and Fungal Skin Micro-
biota,” European Journal of Dermatology 27, no. S1 (2017): 4-7, https://
doi.org/10.1684/ejd.2017.3038.

37. R. C. Soares, P. H. Camargo-Penna, V. C. de Moraes, et al., “Dysbiotic
Bacterial and Fungal Communities Not Restricted to Clinically Affected
Skin Sites in Dandruff,” Frontiers in Cellular and Infection Microbiology 6
(2016): 157, https://doi.org/10.3389/fcimb.2016.00157.

38. J. Huang, Y. Ran, S. Pradhan, W. Yan, and Y. Dai, “Investigation on
Microecology of Hair Root Fungi in Androgenetic Alopecia Patients,”

6 of 8

Dermatology Research and Practice, 2026


http://doi.org/10.5021/ad.2013.25.2.181
http://doi.org/10.1111/j.1346-8138.2006.00161.x
http://doi.org/10.1111/j.1346-8138.2006.00161.x
http://doi.org/10.4103/idoj.idoj_730_24
http://doi.org/10.1046/j.1467-2494.2002.00145.x
http://doi.org/10.1111/j.1467-2494.2006.00326.x
http://doi.org/10.1007/s40257-014-0077-5
http://doi.org/10.1007/s40257-014-0077-5
http://doi.org/10.1111/j.1087-0024.2005.10102.x
http://doi.org/10.1111/j.1087-0024.2005.10102.x
http://doi.org/10.1684/ejd.2015.2706
http://doi.org/10.1684/ejd.2015.2706
http://doi.org/10.2340/00015555-3661
http://doi.org/10.2340/00015555-3661
http://doi.org/10.1016/j.jid.2018.07.027
http://doi.org/10.2196/50143
http://doi.org/10.2196/50143
http://doi.org/10.1371/journal.pone.0299212
http://doi.org/10.1371/journal.pone.0299212
http://doi.org/10.1111/ijd.13652
http://doi.org/10.4103/npmj.npmj_47_24
http://doi.org/10.4103/npmj.npmj_47_24
http://doi.org/10.1016/j.clindermatol.2013.01.001
http://doi.org/10.1016/j.clindermatol.2013.01.001
http://doi.org/10.1155/2019/5128376
http://doi.org/10.1155/2019/5128376
http://doi.org/10.1111/j.1365-4362.1996.tb03001.x
http://doi.org/10.1126/scitranslmed.3003122
http://doi.org/10.1126/scitranslmed.3003122
http://doi.org/10.1111/bjd.12842
http://doi.org/10.1111/exd.14091
http://doi.org/10.1016/j.jaad.2022.12.017
http://doi.org/10.1016/j.jaad.2022.12.017
http://doi.org/10.1111/exd.14450
http://doi.org/10.1111/exd.14450
http://doi.org/10.3390/jpm12091540
http://doi.org/10.1111/1348-0421.12398
http://doi.org/10.1111/1348-0421.12398
http://doi.org/10.1684/ejd.2017.3038
http://doi.org/10.1684/ejd.2017.3038
http://doi.org/10.3389/fcimb.2016.00157

Mpycopathologia 184, no. 4 (2019): 505-515, https://doi.org/10.1007/
$11046-019-00345-8.

39. Z. Xu, Z. Wang, C. Yuan, et al., “Dandruff is Associated With the
Conjoined Interactions Between Host and Microorganisms,” Scientific
Reports 6, no. 1 (2016): 24877, https://doi.org/10.1038/srep24877.

40. K. Suzuki, M. Inoue, O. Cho, et al., “Scalp Microbiome and Sebum
Composition in Japanese Male Individuals With and Without Andro-
genetic Alopecia,” Microorganisms 9, no. 10 (2021): 2132, https://doi.org/
10.3390/microorganisms9102132.

41. D. R. Jung, H. Y. Yoo, M. J. Kim, et al., “Comparative Analysis of
Scalp and Gut Microbiome in Androgenetic Alopecia: A Korean Cross-
Sectional Study,” Frontiers in Microbiology 13 (2022): 1076242, https://
doi.org/10.3389/fmicb.2022.1076242.

42. K. Takumi and K. Taro, “Toll-Like Receptor Signaling Pathways,”
Frontiers in Immunology 5 (2014): 461.

43. J. B. Hamilton, “Male Hormone Stimulation is Prerequiste and an
Incitant in Common Baldness,” American Journal of Anatomy 71, no. 3
(1942): 451-480, https://doi.org/10.1002/aja.1000710306.

44.J. B. Hamilton, “Patterned Loss of Hair in Man; Types and In-
cidence,” Annals of the New York Academy of Sciences 53, no. 3 (1951):
708-728, https://doi.org/10.1111/j.1749-6632.1951.tb31971.x.

45. J. I. Lai, P. Chang, K. P. Lai, L. Chen, and C. Chang, “The Role of
Androgen and Androgen Receptor in Skin-Related Disorders,” Archives
of Dermatological Research 304, no. 7 (2012): 499-510, https://doi.org/
10.1007/s00403-012-1265-X.

46. C.Xiao, G. H. Zhang, H. Q. Li, P. P. Yang, H. B. Zhang, and Y. X. Mu,
“Meta-Analysis of Efficacy of Platelet-Rich Plasma Combined With
Minoxidil for Androgenetic Alopecia,” Aesthetic Plastic Surgery 48, no. 21
(2024): 4554-4566, https://doi.org/10.1007/s00266-024-04054-6.

47. L. Kovale, S. Lee, M. Song, et al., “Gynostemma pentaphyllum
Hydrodistillate and Its Major Component Damulin B Promote Hair
Growth-Inducing Properties in Vivo and in Vitro via the Wnt/p-Catenin
Pathway in Dermal Papilla Cells,” Nutrients 16, no. 7 (2024): 985, https://
doi.org/10.3390/nul16070985.

48. J. Q. Del Rosso and L. Kircik, “The Cutaneous Effects of Androgens
and Androgen-Mediated Sebum Production and Their Pathophysiologic
and Therapeutic Importance in Acne Vulgaris,” Journal of Dermato-
logical Treatment 35, no. 1 (2024): 2298878, https://doi.org/10.1080/
09546634.2023.2298878.

49. A. Azmahani, Y. Nakamura, K. M. McNamara, and H. Sasano, “The
Role of Androgen Under Normal and Pathological Conditions in Seba-
ceous Glands: The Possibility of Target Therapy,” Current Molecular
Pharmacology 9, no. 4 (2016): 311-319, https://doi.org/10.2174/
1874467208666150710120217.

50. D. W. Shin, “The Molecular Mechanism of Natural Products Acti-
vating Wnt/f-Catenin Signaling Pathway for Improving Hair Loss,” Life
(Basel) 12, no. 11 (2022): 1856, https://doi.org/10.3390/life12111856.

51. G.J. Leirés, A. I. Attorresi, and M. E. Balafia, “Hair Follicle Stem Cell
Differentiation is Inhibited Through Cross-Talk Between Wnt/p-Catenin
and Androgen Signalling in Dermal Papilla Cells From Patients With
Androgenetic Alopecia,” British Journal of Dermatology 166, no. 5 (2012):
1035-1042, https://doi.org/10.1111/j.1365-2133.2012.10856.x.

52. Ma. Bin and O. Michael, “Hottiger. Crosstalk Between Wnt/p-
Catenin and NF-«B Signaling Pathway During Inflammation,” Frontiers
in Immunology 7 (2016): 378.

53. S. Chen, L. Li, W. Ding, Y. Zhu, and N. Zhou, “Androgenetic Alo-
pecia: An Update on Pathogenesis and Pharmacological Treatment,”
Drug Design, Development and Therapy 19 (2025): 7349-7363, https://
doi.org/10.2147/dddt.s542000.

54. B. S. Ho, E. Ho, C. W. Chu, et al., “Microbiome in the Hair Follicle of
Androgenetic Alopecia Patients,” PLoS One 14, no. 5 (2019): €0216330,
https://doi.org/10.1371/journal.pone.0216330.

55. L. Turchin, L. Albrecht, S. Hanna, et al., “Current Understanding of
Seborrheic Dermatitis: Epidemiology, Burden of Disease, and Patho-
physiology,” Journal of Cutaneous Medicine and Surgery 29, no. 4_suppl
(2025): 5S-158, https://doi.org/10.1177/12034754251368840.

56. C.X.Yap,J. Sidorenko, Y. Wu, et al., “Dissection of Genetic Variation
and Evidence for Pleiotropy in Male Pattern Baldness,” Nature Com-
munications 9, no. 1 (2018): 5407, https://doi.org/10.1038/s41467-018-
07862-y.

57. D. R. Nyholt, N. A. Gillespie, A. C. Heath, and N. G. Martin, “Genetic
Basis of Male Pattern Baldness,” Journal of Investigative Dermatology 121,
no. 6 (2003): 1561-1564, https://doi.org/10.1111/j.1523-1747.2003.12615.x.

58. N. Pirastu, P. K. Joshi, P. S. de Vries, et al., “"GWAS for Male-Pattern
Baldness Identifies 71 Susceptibility Loci Explaining 38% of the Risk,”
Nature Communications 8, no. 1 (2017): 1584, https://doi.org/10.1038/
$41467-017-01490-8.

59. S. Chen, D. Zheng, and H. Wang, “Research Progress on the Path-
ogenesis of Androgenetic Alopecia,” European Journal of Dermatology
35, no. 1 (2025): 3-8, https://doi.org/10.1684/ejd.2025.4815.

60. M. A. Karakadze, P. A. Hirt, and T. C. Wikramanayake, “The Genetic
Basis of Seborrhoeic Dermatitis: A Review,” Journal of the European
Academy of Dermatology and Venereology 32, no. 4 (2018): 529-536,
https://doi.org/10.1111/jdv.14704.

61. B. Boisson, C. Wang, V. Pedergnana, et al.,, “An ACT1 Mutation
Selectively Abolishes Interleukin-17 Responses in Humans With Chronic
Mucocutaneous Candidiasis,” Immunity 39, no. 4 (2013): 676-686,
https://doi.org/10.1016/j.immuni.2013.09.002.

62. M. Sanders, L. M. Pardo, A. G. Uitterlinden, A. M. Smith, R. S. Ginger,
and T. Nijsten, “The Genetics of Seborrheic Dermatitis: A Candidate
Gene Approach and Pilot Genome-Wide Association Study,” Journal of
Investigative Dermatology 138, no. 4 (2018): 991-993, https://doi.org/
10.1016/4.jid.2017.11.020.

63. V. Kanti, A. Messenger, G. Dobos, et al., “Evidence-Based (S3)
Guideline for the Treatment of Androgenetic Alopecia in Women and in
Men-Short Version,” Journal of the European Academy of Dermatology
and Venereology 32, no. 1 (2018): 11-22, https://doi.org/10.1111/
jdv.14624.

64. K. M. A. Ahmed, Y. A. Kozaa, M. T. Abuawwad, et al., “Evaluating
the Efficacy and Safety of Combined Microneedling Therapy Versus
Topical Minoxidil in Androgenetic Alopecia: A Systematic Review and
Meta-Analysis,” Archives of Dermatological Research 317, no. 1 (2025):
528, https://doi.org/10.1007/s00403-025-04032-1.

65. W. Yuhan, C. Zhiru, D. Yu, et al., “Research Progress on the Syn-
ergistic Role of Gut Microbiota and Exosomal miRNAs in the Treatment
of Androgenetic Alopecia,” Current Topics in Medicinal Chemistry (2026).

66. M. Kaiser, R. Abdin, S. I. Gaumond, N. T. Issa, and J. J. Jimenez,
“Treatment of Androgenetic Alopecia: Current Guidance and Unmet
Needs,” Clinical, Cosmetic and Investigational Dermatology 16 (2023):
1387-1406, https://doi.org/10.2147/ccid.s385861.

67. S. Chen, L. Li, W. Ding, Y. Zhu, and N. Zhou, “Androgenetic Alo-
pecia: An Update on Pathogenesis and Pharmacological Treatment. Drug
Design,” Development & Therapy 19 (2025): 7349-7363, https://doi.org/
10.2147/dddt.s542000.

68. W. K. Cheong, C. K. Yeung, R. G. Torsekar, et al., “Treatment of
Seborrhoeic Dermatitis in Asia: A Consensus Guide,” Skin Appendage
Disorders 1, no. 4 (2016): 187-196, https://doi.org/10.1159/000444682.

69. F. Dall’Oglio, M. R. Nasca, C. Gerbino, and G. Micali, “An Overview
of the Diagnosis and Management of Seborrheic Dermatitis,” Clinical,
Cosmetic and Investigational Dermatology 15 (2022): 1537-1548.

70. L. J. Borda, M. Perper, and J. E. Keri, “Treatment of Seborrheic
Dermatitis: A Comprehensive Review,” Journal of Dermatological
Treatment 30, no. 2 (2018): 1-47, https://doi.org/10.1080/
09546634.2018.1473554.

Dermatology Research and Practice, 2026

7 of 8


http://doi.org/10.1007/s11046-019-00345-8
http://doi.org/10.1007/s11046-019-00345-8
http://doi.org/10.1038/srep24877
http://doi.org/10.3390/microorganisms9102132
http://doi.org/10.3390/microorganisms9102132
http://doi.org/10.3389/fmicb.2022.1076242
http://doi.org/10.3389/fmicb.2022.1076242
http://doi.org/10.1002/aja.1000710306
http://doi.org/10.1111/j.1749-6632.1951.tb31971.x
http://doi.org/10.1007/s00403-012-1265-x
http://doi.org/10.1007/s00403-012-1265-x
http://doi.org/10.1007/s00266-024-04054-6
http://doi.org/10.3390/nu16070985
http://doi.org/10.3390/nu16070985
http://doi.org/10.1080/09546634.2023.2298878
http://doi.org/10.1080/09546634.2023.2298878
http://doi.org/10.2174/1874467208666150710120217
http://doi.org/10.2174/1874467208666150710120217
http://doi.org/10.3390/life12111856
http://doi.org/10.1111/j.1365-2133.2012.10856.x
http://doi.org/10.2147/dddt.s542000
http://doi.org/10.2147/dddt.s542000
http://doi.org/10.1371/journal.pone.0216330
http://doi.org/10.1177/12034754251368840
http://doi.org/10.1038/s41467-018-07862-y
http://doi.org/10.1038/s41467-018-07862-y
http://doi.org/10.1111/j.1523-1747.2003.12615.x
http://doi.org/10.1038/s41467-017-01490-8
http://doi.org/10.1038/s41467-017-01490-8
http://doi.org/10.1684/ejd.2025.4815
http://doi.org/10.1111/jdv.14704
http://doi.org/10.1016/j.immuni.2013.09.002
http://doi.org/10.1016/j.jid.2017.11.020
http://doi.org/10.1016/j.jid.2017.11.020
http://doi.org/10.1111/jdv.14624
http://doi.org/10.1111/jdv.14624
http://doi.org/10.1007/s00403-025-04032-1
http://doi.org/10.2147/ccid.s385861
http://doi.org/10.2147/dddt.s542000
http://doi.org/10.2147/dddt.s542000
http://doi.org/10.1159/000444682
http://doi.org/10.1080/09546634.2018.1473554
http://doi.org/10.1080/09546634.2018.1473554

71. T. Navarro, F. José, J. P. Velasco Amador, and I. Rivera Ruiz,
“Seborrheic Dermatitis Revisited: Pathophysiology, Diagnosis, and
Emerging Therapies—A Narrative Review,” Biomedicines 13, no. 10
(2025).

72.J. R. Fields, P. M. Vonu, R. L. Monir, and J. J. Schoch, “Topical
Ketoconazole for the Treatment of Androgenetic Alopecia: A Systematic
Review,” Dermatologic Therapy 33, no. 1 (2020): e13202, https://doi.org/
10.1111/dth.13202.

73. R. S. Berger, J. L. Fu, K. A. Smiles, et al., “The Effects of Minoxidil, 1%
Pyrithione Zinc and a Combination of Both on Hair Density: A Ran-
domized Controlled Trial,” British Journal of Dermatology 149, no. 2
(2003): 354-362, https://doi.org/10.1046/j.1365-2133.2003.05435.x.

74. K. Priyanka, K. Ashwini, and Dixit, “A Comprehensive Analysis of
Herbal Remedies for Alopecia: Trends and Mechanistic Insights,”
Journal of Ethnopharmacology 355 (2025): 120693.

75. F. Ye, K. Imamura, N. Imanishi, L. Rhodes, and H. Uno, “Effects of
Topical Antiandrogen and 5-Alpha-Reductase Inhibitors on Sebaceous
Glands in Male Fuzzy Rats,” Skin Pharmacology 10, no. 5-6 (1997):
288-297, https://doi.org/10.1159/000211517.

8 of 8

Dermatology Research and Practice, 2026


http://doi.org/10.1111/dth.13202
http://doi.org/10.1111/dth.13202
http://doi.org/10.1046/j.1365-2133.2003.05435.x
http://doi.org/10.1159/000211517

	Double Challenges for Scalp Health: A Review of the Pathogenesis and Treatment Strategies of Coexistence of Seborrheic Dermatitis and Androgenetic Alopecia
	1. Introduction
	2. Clinical and Epidemiological Overlap Between SD and AGA
	3. Mechanism of Association Between SD and AGA
	3.1. Dual Pathological Effects of Sebaceous Gland Hyperactivity and Lipid Composition Changes
	3.2. Microecological Imbalance: Synergy Between Malassezia and Major Pathogenic Bacteria
	3.3. Common Endocrine Basis: Regulation of the Androgen Metabolic Pathway
	3.4. From “Microinflammation” to Chronic Inflammation: The Influence of the Immune Cascade Reaction on the Hair Follicle Cycle
	3.5. The Potential Association Between Genetic Susceptibility and Genetic Polymorphisms

	4. Integrated Mechanism of SD–AGA Coexistence
	5. Comprehensive Treatment Strategies Based on Target Synergy and Prospects
	Author Contributions
	Acknowledgments
	Funding
	Conflicts of Interest
	Data Availability Statement




