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Seborrheic dermatitis current
information on diagnosis and

treatment: A literature review

Julia Urbanska!’, Danuta Borowska!, Kamil Nieczaj?, Julia
Sztubinska!, Marta Urszula Marciniak?, Marta Tortyna’,
Natalia Sioch?, Julia Krotofil*, Paula Szarek?, Olga Samsel’,
Maciej Trzcinski!

ABSTRACT

Seborrheic dermatitis (SD) is inflammatory disease which is chronic and relapsing.
It primarily affects areas with abundant sebaceous glands. It most often occurs on
the scalp, face, and upper trunk. SD most commonly occurs in infants and adults
aged 30 to 60. Pathogenesis encompasses various aspects. The disease is of
multifactorial etiology, with Malassezia proliferation, immunologic response of the
host, sebaceous gland activity, and environmental factors playing a role. A review
of the current state of knowledge in diagnosis and treatment of SD aimed to
appraise related studies. Clinical evaluation is what the diagnosis depends on, and
occasionally dermatoscopic examination as well as histopathological analysis does
also. Treatment involves topical antifungal medications, corticosteroids, and other
medications. In some cases, phototherapy is used. In cases of resistance to recurrent
symptoms, recent studies indicate the potential usefulness of microbiome-
modulating therapies and systemic pharmacologic interventions. A comprehensive
understanding of the basic mechanisms of the disease about to available treatment

methods is crucial for effective and individualised patient management.

Keywords: seborrheic dermatitis, Malassezia, antifungal therapy, topical

treatments, skin inflammation

1. INTRODUCTION

SD is a chronic inflammatory skin disease characterised by erythematous patches
with oily, yellowish scales, mainly affecting areas rich in sebaceous glands, such as
the scalp, face, and upper body (Plewig et al., 2008). The condition is common,
affecting 4,38% (Polaskey et al., 2024) of the population, and may occur in up to 70%
of infants during the first three months of life. In the adult population, seborrheic
dermatitis most often appears in the third and fourth decades of life (Berk &
Scheinfeld, 2010). The condition is strongly associated with colonisation by
Malassezia yeasts, which play a key role in pathogenic mechanisms (Gaitanis et al.,
2012). Although the exact cause of the condition is not fully understood, its be

associated with a combination of genetic predisposition, environmental influences
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and microbial activity (Tucker & Masood, 2024). Seborrheic dermatitis is clinically meaningful not only because of its chronic and
relapsing course, but also due to the psychosocial burden it may impose. In addition, SD is associated with various systemic diseases,
in particular human immunodeficiency virus (HIV) (Perez et al., 2025), Parkinson’s disease (Tomic et al., 2022), and Down syndrome
(Rork et al., 2020).

Although seborrheic dermatitis is a chronic condition that cannot be cured entirely. Clinical symptoms can usually be effectively
treated with appropriate therapeutic measures. Given association with systemic conditions, thorough clinical work-up is required for
appropriate patient management. Closer attention is called upon to the development of further research that can better explain the

pathogenic mechanisms involved and could lead to more targeted and effective treatment.

2. REVIEW METHODS
We collected this literature survey from the beginning of April 2025 to the end of May 2025. We used the PubMed and Google Scholar

databases. The following keywords were used in the search strategy: seborrheic dermatitis, diagnosis, treatment, Malassezia, topical
therapy, and systemic therapy. Inclusion criteria encompassed: articles published in English; studies published between January 2010
and May 2025; randomized controlled trials, systematic reviews, meta-analyses, and high-quality cohort studies; studies focusing on
adult and/or paediatric population. Exclusion criteria included: non-peer-reviewed publications; case reports and editorials; studies
with incomplete data or lacking full-text access.

The selection process was conducted in accordance with PRISMA guidelines (Figure 1). Initially, 186 articles were selected. After
removing duplicates and reviewing abstracts and full texts, 48 articles were included in the final review. Reasons for exclusion included

irrelevance of the topic, low methodological quality, or duplication of content.

Records identified through database searching (n = 186)

:

Records after duplicates removed
(n =152)

:

Records screened (titles/abstracts)
(n =152)

N

Records excluded Full-text articles assessed for eligibility
(n =76) (n = 76)

/

Full-text articles excluded, with reasons

. Ng;: :e]%e%]ant Studies inc]uded( I']ln_qi%]]itative synthesis
- Poor quality -
- Duplicate data

Figure 1. PRISMA diagram showing the article selection process.

3. RESULTS AND DISCUSSION

The most important features and results of selected studies on SD treatment are summarised in Table 1.
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Table 1. Summary of selected studies included in the review.
Author (Year) Country Study Type Sample Size Main Findings
Ketoconazole effective for facial
Roussel et al., 2023 | Netherlands RCT 90
SD vs placebo
Goldust et al., Sertaconazole 2% comparable
Iran RCT 70 ) ) )
2013 to tacrolimus and pimecrolimus
Sertaconazole 2% =
Azizzadeh et al.,
202 Iran RCT 80 pimecrolimus 1% in reducing
SD symptoms
Tacrolimus 0.1% effective and
Braza et al., 2003 USA Open-label study 20
well-tolerated
Tacrolimus 0.1% vs
Papp et al., 2012 Canada RCT 66 hydrocortisone 1% equally
effective
) ) ) Proactive tacrolimus reduced
Kim et al., 2013 Korea Double-blind trial | 80
SD relapses
Hydrocortisone 1% effective in
Wananukul et al., . .
2012 Thailand RCT 54 infants; comparable to
licochalcone
Emtestam et al., Urea + lactic acid + propylene
Sweden RCT 90 )
2012 glycol effective vs placebo
. Roflumilast foam 0.3% highly
Zirwas et al., 2023 | USA RCT 226 o
effective in SD treatment
Roflumilast offers rapid
Miller et al., 2025 USA Review - symptom relief with low side
effects
1% selenium disulfide
Barbosa et al., 2024 | Brazil RCT 100 comparable to 2% ketoconazole
shampoo
. 5% atorvastatin shampoo more
Miri et al., 2025 Iran RCT 60
effective than placebo
. Oral itraconazole effective in
Kose et al., 2005 Turkey Open-label trial 30
SD management
. Itraconazole effective for
Ghodsi et al., 2015 | Iran RCT 60 .
control and relapse prevention
) ) Fluconazole 150-300 mg/week
Zisova (2006) Bulgaria RCT 40 .
improved moderate-severe SD
de Souza Leao ) o )
. Low-dose isotretinoin effective
Kamamoto et al., Brazil RCT 52
for moderate-severe SD
2017
Demirbas et al., 20 mg isotretinoin had lower
Turkey RCT 70
2025 recurrence than 10 mg
. Topical ruxolitinib effective,
Lax et al., 2024 Global Meta-analysis - . . o
especially in sensitive areas
) ) Oral tofacitinib improved
Sahoo et al., 2025 India Case series 6
severe SD, well tolerated
. Botulinum toxin may reduce
Perez et al., 2025 USA Review -

scalp inflammation in SD
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) . IPL-PDT reduced sebum
Wang et al., 2024 China Split-face RCT 40 .
secretion and erythema
. . . Chitosan shows antifungal and
Liu et al., 2025 China Review - . . o
moisturizing properties in SD

Pathogenesis and Risk Factors

The development of SD is caused by a mix of factors, like genetic susceptibility, immune system involvement, and colonization by
Malassezia yeasts. The interaction between these elements accelerates epidermal renewal and inflammatory reactions, which contribute
to the clinical symptoms observed in people affected by this disease. (Trznadel-Grodzka et al., 2012).

Because they are lipophilic and respond to the body's immune system, and Malassezia species include a large variety of types of
yeast that exist in different environments, they can provide not only infection but also headaches and fever when they become
predominant in one part of a host's flora. The yeast strains themselves also cause or exacerbate inflammation, partly because their
metabolic byproducts are inflammatory agents and partly through direct interaction with the skin barrier. Although Malassezia species
are a natural component of the skin microbiota, they can become pathogenic under certain conditions, contributing to inflammation
and the development of lesions characteristic of seborrheic dermatitis. Malassezia spp. trigger an inflammatory response, which is
central to the pathogenesis of SD (Nakabayashi et al., 2000). Malassezia spp. stimulate both innate and adaptive immune responses. The
strength and type of this response depend on the yeast's virulence and the sensitivity of the host's immune system (Dessinioti and
Katsambas, 2013). Recent studies show that hyphal forms of Malassezia are associated with a greater severity of clinical symptoms of
SD (Li et al., 2022). Malassezia globosa and Malassezia restricta are most frequently isolated from patients with SD, with M. globosa
having a particularly high prevalence (Dawson, 2007). These species tend to colonize sebaceous gland-rich regions, such as the scalp
and facial skin, consistent with the typical distribution of seborrheic dermatitis lesions (Wikramanayake et al., 2019). The therapeutic
efficacy of antifungal agents, in in particular ketoconazole, further confirms the involvement of Malassezia in the disease process, as
clinical improvement is commonly observed after treatment (Zani et al., 2016). However, the just presence of Malassezia isn't enough
cause disease, as because healthy people often have it without any symptoms, which shows that we need to think about other stuff
relates to the host and environment in how the disease happens. Other factors may also influence the development of the disease,

including the composition of lipids on the skin surface and individual characteristics of the immune system (Picardo and Cameli, 2008).

Host immune response and genetic predisposition

Genetic predisposition and host immune response shape the pathogenesis of SD. Recent studies have aimed to explain the
immunogenetic basis of SD using advanced methods of statistical genetics. It was decided to investigate the causal relationship
between different immune cell phenotypes and the risk of developing SD (Xian et al., 2025). The findings identified several immune
traits with either protective or pathogenic associations. Five immune phenotypes were significantly associated with a reduced risk of

SD, indicating a potentially immunomodulatory or protective function:

-CD24 transitional,

- CD28-DN(CD4 - CD8-)%T cell,
- CD45RA - CD28 - CD8br AC,

- Resting Treg%CD4,

- SSC - A on NKT.

Conversely, six immune phenotypes demonstrated a positive association with increased SD risk, suggesting a possible pro-
inflammatory or pathogenic role:
- CD127 - CD8br AC,
- CD20on CD24 + CD27+,
- CD270n IgD - CD38br,
- CD270on unsw mem,
- CD28 + DN(CD4 - CD8-)%T cell,
- HLA DR on CD33br HLA DR + CD14dim.
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The results of this study highlight the immunological complexity underlying SD and draw attention to the key role of different
immune cell subsets in increasing susceptibility to the disease or providing protection against it. These findings may aid future research
into the development of targeted therapeutic strategies based on immunomodulation.

Studies have identified mutations, such as in the ZNF750 gene, that correlate with SD, suggesting a hereditary component to the
disease (Birnbaum et al., 2006). Experimental studies using mouse models with the Mpzl3 gene knocked out have provided valuable
information on the genetic basis of dermatological changes very similar to SD, thus confirming the influence of hereditary factors on
the pathogenesis of the disease (Wikramanayake et al., 2017). At the same time, non-genetic influences such as psychological stress,
temperature fluctuations, and hormonal shifts are also known to aggravate the condition, further supporting its multifactorial etiology
(Dessinioti & Katsambas, 2013).

A diet high in simple carbohydrates (white bread, rice, pasta) was significantly associated with seborrheic dermatitis (SD). Daily
consumption of leafy green vegetables, non-acidic fruits, nuts, and coffee also correlated with a higher prevalence of SD. The use of
butter for frying and the consumption of meat with visible fat increased the likelihood of having SD. Individuals with SD had a higher
intake of vitamin D and a lower intake of iron. Many individuals reported that spicy foods, sweets, fried foods, dairy products, and
citrus fruits worsened their symptoms (Alshaebi et al., 2023).

In a study (Sanders et al., 2019), high fruit consumption was inversely proportional to the risk of SD, while a Western diet rich in
meat, potatoes and alcohol was associated with a higher risk. No significant associations were found at all for diets high in vegetables,
fats, or overall antioxidant capacity (FRAP score). SD is associated with various systemic and metabolic conditions. According to
research (Kulakli et al., 2024), patients with SD are more prone to early osteoarthritis, experience greater knee pain and show increased
thickness of the femoral cartilage. In Parkinson’s disease, seborrheic dermatitis affects 52-59% of patients and is more strongly
associated with the akinetic-rigid phenotype than with the tremor-predominant form (Wilkowski et al., 2025). Although seborrheic
dermatitis patients are also common sufferers of diabetes, hypertension, and obesity, there have been no consistent relationships
demonstrated in studies. There are no significant body composition differences. An exception is the visceral protein level is positively

and height negatively associated with SD severity (Kluglein et al., 2024).

Clinical Presentation and Diagnosis

Seborrheic dermatitis (SD) is a chronic, recurrent inflammatory skin disease that can affect anyone at any age. It is characterized by red,
scaly patches covered with yellowish, oily scales. It most often appears in areas with a high number of sebaceous glands — on the scalp,
face, behind the ears, on the front of the chest, and on the upper back. Symptoms are age-dependent. Babies often suffer from "cradle
cap," presenting with yellow, sticky scales on the scalp. Adolescent and adult patients typically have erythematous, greasy plaques.
Additionally, fine yellow scales and itching may occur.

Skin manifestations of SD are common, and scalp involvement is one of the most frequent. Adults who have scalp involvement are
likely to suffer from what is known as Pityriasis simplex; this condition is called cradle cap in infants. The face is another frequent
location for SD attacks. Lesions around the ears can lead to complications such as otitis. The condition may also extend to the chest and
back. SD can be challenging to differentiate from other skin conditions such as psoriasis, atopic dermatitis, tinea capitis, candidiasis,
contact dermatitis, erythrasma, impetigo, lichen simplex chronicus, nummular dermatitis, pityriasis rosea, rosacea, secondary syphilis,
systemic lupus erythematosus, and tinea corporis (Clark et al., 2015).

Skin diseases may appear different both in appearance and on histopathologic examination. It's important to be able to diagnose
them skillfully. The primary investigation for SD is clinical, with an emphasis on the lesion's morphology and its anatomical location.
Physical examination is the cornerstone of diagnosis since no markers are available and no laboratory tests are performed as routine
that can confirm the diagnosis. A thorough patient history, including past skin diseases such as dermatitis, and also data from family
members that suggest susceptibility to such conditions, provides additional confirmation of diagnosis and enables the clinician to refine
their initial impression. In cases where the diagnosis is unclear, dermatoscopy can be used for diagnosis. This can reveal branching
blood vessels, unusual red vascular structures, structureless areas, and honeycomb-like discoloration (Xu et al., 2014). When non-
invasive methods are inconclusive, histopathological examination can be used. In seborrheic dermatitis, standard features include
spongiosis, inflammatory infiltrates, follicular plugging, shoulder parakeratosis, and prominent lymphocytic exocytosis (Park et al.,
2016).

Although biopsy can be helpful in atypical or refractory cases, most diagnoses can be confidently made based on clinical

presentation alone, avoiding the need for invasive procedures. The Seborrheic Dermatitis Area and Severity Index (SDASI) measures
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the severity of the condition. By utilizing a standardized method, it assesses both the extent and intensity of skin lesions, which can
direct therapy decisions and keep track over time of how diseased tissue is progressing. This index has been frequently used in clinical
trials to objectively assess the severity of the disease and to examine its association with various clinical and psychosocial features
(Comert et al., 2007; Emre et al., 2012). Studies show that a higher SDASI score is associated with higher stress levels, suggesting the
influence of psychological factors on the development and exacerbation of SD (Sarac and Kocatiirk, 2022).

The SDASI scale assesses disease severity in nine common locations: the forehead, scalp, nasolabial folds, eyebrows, behind the
ears, on the auricles, between the breasts, on the upper back, and on the cheeks or chin. For each location, it measures redness, scaling,
and extent of lesions, allowing for a more accurate assessment of the disease. In each region, the three key symptoms of scaling,
erythema, and pruritus are separately evaluated on a scale from none (0) to severe (3). To reflect the clinical relevance of each region,
multiply the total score for each area by a specific weighting factor: forehead (0.1), scalp (0.4), nasolabial folds (0.1), eyebrows (0.1),
postauricular area (0.1), auricles (0.1), intermammary region (0.2), back (0.2), and cheek or chin (0.1). Add the weighted values for the
entire body together, and you can calculate your total SDASI Score. SDASI allows for a more nuanced and easy-to-use manner of
categorizing the extent and severity of disease. It is also helpful for assessing the patient's condition and the effectiveness of treatment

in clinical and research trials (Sarac and Kocattirk, 2022).

Treatment Options — Current Evidence
Seborrheic dermatitis is a chronic, relapsing inflammatory skin condition that requires long-term management. Although seborrheic
dermatitis is a chronic and long-term disease for which there is no effective cure, current therapeutic strategies focus on relieving
symptoms and reducing the frequency and severity of flare-ups. The first line of treatment usually involves the use of topical
antifungal agents, such as ketoconazole or ciclopirox, which combat Malassezia spp. colonisation, together with topical corticosteroids
or calcineurin inhibitors to suppress skin inflammation, especially in anatomically sensitive areas such as the face.

Keratolytic agents, including salicylic acid and selenium sulfide, are often used to reduce excessive keratinisation and improve the
clinical appearance of lesions. In cases characterised by moderate to severe disease or disease resistant to treatment, systemic antifungal
therapy, such as oral itraconazole, may be indicated. Treatment is selected individually, taking into account the severity of the disease,

the location of the lesions, response to previous therapies and other patient-related factors.

Topical Therapies
The main goals of topical therapy include reducing inflammation, limiting the spread of fungi, and alleviating symptoms of itching and

skin peeling. The following sections summarise the main types of local treatment methods used in SD therapy.

Antifungals

Malassezia spp., which plays an important role in the progression of the disease, is not eliminated by topical antifungals at all. In a
randomized, controlled trial, ketoconazole in 2% cream successfully treated mild to moderate facial seborrheic dermatitis. After two
weeks of twice-daily treatments, it changed 50% of subjects' scores for erythema and scaling from high to low —half what had been
achieved by placebo (Roussel et al., 2023). Thus, ketoconazole has become the first-line treatment on these grounds of both safety and
efficacy.

Ciclopirox olamine has been confirmed in a number of clinical trials, that it is effective in treating fungal infections and alleviating
symptoms caused by them. Therefore, it proves to be a reliable therapy as well. Miconazole is another commonly used for moderate
infections. Sertaconazole 2% cream has demonstrated high efficacy and safety in the treatment of facial seborrheic dermatitis.
Randomized clinical trials have shown that sertaconazole cream 2% has comparable efficacy to tacrolimus 0.03% and pimecrolimus 1%
in reducing the main clinical symptoms of SD, including erythema, scaling, and itching, with a favourable safety and tolerability profile
(Goldust et al., 2013). Similarly, in a double-blind study in which the evaluators were unaware of the results, sertaconazole was found
to be as effective as 1% pimecrolimus, and both agents produced statistically significant clinical improvement (Azizzadeh et al., 2022).
These results confirm that sertaconazole can be used not only as an effective topical antifungal agent but also as a compound with anti-
inflammatory properties, producing therapeutic results comparable to those obtained with topical calcineurin inhibitors, especially in

the case of facial skin.
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Corticosteroids

The standard treatment for SD is mild-to-moderate topical corticosteroids (e.g., hydrocortisone 1 percent), which decrease itching and
inflammation. A short course of hydrocortisone 1% reduces redness and scaling quickly, especially during flares; its effectiveness has
been confirmed by clinical studies in adult populations (Goldust et al., 2013; Papp et al., 2012). However, due to potential adverse
effects associated with long-term use of corticosteroids, particularly in delicate areas of the face, alternative agents such as
sertaconazole and tacrolimus may offer more favourable safety and efficacy profile in long term. In infants, researchers found that
hydrocortisone was as effective as a moisturizer containing licochalcone, supporting its use even in paediatric cases. However,

clinicians may opt for milder alternatives when treating sensitive skin (Wananukul et al., 2012).

Calcineurin inhibitors

Topical calcineurin inhibitors, such as pimecrolimus, are effective in managing inflammation and offer a lower risk of side effects
compared to corticosteroids. Tacrolimus 0.1% ointment has proven effective and well-tolerated in treating facial seborrheic dermatitis.
An open-label study (Braza et al., 2003) showed rapid symptom improvement with reasonable safety. A randomized trial (Papp et al.,
2012) found tacrolimus to be effective as hydrocortisone 1%, but without the risk of skin atrophy. A double-masked study
demonstrated that the proactive use of topical treatment twice weekly significantly reduced relapse rates in patients with seborrheic
dermatitis (Kim et al., 2013). Studies confirm that tacrolimus is safe and reduces the need for steroids, both at the beginning of
treatment and later in the course. A 1% pimecrolimus cream has also been shown to be effective and well-tolerated in the treatment of
facial SD - it significantly reduced redness, scaling, and itching, while also being safe (Goldust et al., 2013; Azizzadeh et al.,, 2022).
Because it is non-steroidal and carries a low risk of thinning the skin, it is particularly suitable for long-term use on delicate areas such

as the face.

Salicylic acid and propylene glycol

Salicylic acid reduces desquamation, and propylene glycol helps moisturize the skin; together, they improve treatment outcomes.
Salicylic acid helps exfoliate the skin and facilitates the absorption of corticosteroids. This approach works best at the beginning of
treatment, before moving on to maintenance therapy (Massiot et al., 2023). A topical solution of urea, lactic acid, and propylene glycol
(K301) significantly reduces skin scaling, erythema, and itching compared to placebo (Emtestam et al., 2012). The treatment was well

tolerated and effective, providing keratolytic and moisturizing benefits as a non-steroidal option for symptom relief.

PDE-4 inhibitors

Roflumilast 0.3% foam, a selective phosphodiesterase-4 (PDE-4) inhibitor, represents the first novel therapeutic class approved for the
treatment of seborrheic dermatitis in over two decades (Zirwas et al., 2023; Wang et al., 2025). It offers potent anti-inflammatory effects
in a non-steroidal, alcohol- and fragrance-free, water-based formulation, suitable even for sensitive areas like the eyelids and genital
region. The non-greasy foam formulation exhibits favourable tolerability and is particularly suitable for application on the scalp.
Clinical studies show that roflumilast acts rapidly and maintains its effectiveness over time. Investigator's Global Assessment (IGA)
scores improved in 80% of patients, and itching significantly decreased after just 48 hours. As a drug administered once a day,
roflumilast has few side effects and is well-tolerated. For patients who have not responded well to first-line treatment, it is a safe and

efficacious option (Miller et al., 2025).

Medicinal shampoos

Recent studies have shown that shampoos containing selenium sulphide or ketoconazole are effective in treating scalp dandruff. As
these preparations have antifungal properties and cause peeling of the scalp skin, they then also help the condition of that area to
improve. Shampoos with 1% selenium disulfide and 2% ketoconazole have similar effects, although ketoconazole has a faster onset
(Barbosa et al.,, 2024). A combination of selenium disulfide and salicylic acid was particularly effective in patients with many scaly
scalps (Wang et al., 2025). 5% Atorvastatin shampoo was more superior than a placebo in improving symptoms, probably due to its
anti-inflammatory effects (Miri et al., 2025). While most patients benefit from topical treatment, some have persistent, widespread, or

refractory symptoms and require systemic therapy or other interventions.
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Systemic therapies
Systemic treatment is usually reserved for severe, extensive or resistant forms of SD, and its therapeutic goal is to combat both

inflammatory pathways and excessive growth Malassezia yeasts.

Oral antifungals

Systemic antifungal medications such as itraconazole and fluconazole can effectively treat moderate, severe, or refractory SD. They are
particularly helpful for those patients who do not respond to topical therapy. Treatment regimens are tailored to patients' needs and
require careful monitoring during long-term use because of the risk of liver damage, etc.

In an open-label trial, significant improvement was reported using itraconazole 100 mg twice daily for 1 week, followed by 100 mg
once daily for 1 day per week over the next 2 months (Kose et al., 2005). A randomized, placebo-controlled study confirmed the efficacy
of itraconazole in both symptom control and relapse prevention, using a regimen of 100 mg/day for 2 weeks, followed by 100 mg/day
for two consecutive days each month over a 3-month maintenance period (Ghodsi et al., 2015). Oral fluconazole has shown promise as
a systemic treatment for moderate to severe or treatment-resistant seborrheic dermatitis. Fluconazole at a dose of 300 mg once weekly
for 2-4 weeks brought clinical improvement, emphasizing its dual antifungal and anti-inflammatory effects (Zisova, 2006). A
randomised placebo-controlled study demonstrated the efficacy of fluconazole administered at a dose of 150 mg once a week for two
weeks, resulting in a significant reductions in erythema, skin peeling and pruritus compared to placebo.

These results support the role of fluconazole as a practical, short-term systemic treatment option in selected patients with SD,
particularly in cases refractory to topical therapy. Further studies are essential to determine the optimal dosing regimen and assess

long-term safety and tolerability.

Isotretinoin

Oral isotretinoin has shown much promise in the treatment of moderate to severe acne vulgaris. Moreover, low doses of isotretinoin
were associated with significant clinical improvement in a randomized clinical study (de Souza Ledao Kamamoto et al., 2017). A recent
study tested 10 and 20 mg daily doses for efficacy and safety (Demirbas et al., 2025). Both doses worked well and were well tolerated.

The 20 mg dose reduced the number of relapses, suggesting possibly less or perhaps greater protection against disease recurrence.

Upcoming Therapies and Innovations

Current SD treatment strategies seek to both eliminate the cause of the disease and restore the dermis's ability to support life.

Development of New Topical Therapies

The topical treatment ruxolitinib, a Janus kinase (JAK) inhibitor, is one of the most promising. It dramatically reduces inflammation,
erythema, and itching in SD patients after several weeks (Lax et al., 2024). A recent network meta-analysis placed ruxolitinib at the top
of systemic anti-inflammatory drugs. It also has a good safety profile and is easy to take, making it a viable option for people who may

benefit from nonsteroidal medications in the long run, especially those with sensitive skin or those who request long-term treatment.

Development of New Systemic Therapies

Another JAK inhibitor, oral tofacitinib, was administered to adults with severe and very severe SD in a recent case series (Sahoo et al.,
2025). Patients' erythema, scaling, and itching noticeably improved. The treatment was well tolerated and produced no serious side
effects. These preliminary results suggest that tofacitinib may be a good systemic treatment option for patients with hard-to-treat

disease. But larger, controlled studies are needed to confirm its effectiveness and safety.

Botulinum Toxin

Botulinum toxin is becoming more popular as an adjunct therapy for SD, especially when the scalp is affected. This drug probably
reduces skin inflammation and sebum production. Studies indicate that botulinum toxin injections might suppress the function of the
sebaceous glands, and thereby reduce redness and scaling (Perez et al., 2025). Although evidence is still sketchy, its effect on sebum
production suggests potential application to patients manifesting hard-to-treat symptoms. But further research is needed to establish
the optimal dosage and effectiveness.
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Light-based and Photodynamic Therapy

A clinical study examined the effect of combining intense pulsed light with topical photodynamic therapy (IPL-PDT) on the treatment
of seborrhea (Wang et al., 2024). This treatment significantly lowered sebum output and reduced redness of the skin. Patients tolerated
it well, and no serious side effects were noted. The results suggest that IPL-PDT may be a helpful adjunct therapy, especially for
patients who do not respond to standard treatment.

Microbiome modulation

Chitosan, a biocompatible polysaccharide, shows potential in the treatment of SD due to its anti-inflammatory, antibacterial, and
moisturizing properties. It appears to inhibit the growth of Malassezia spp., a key pathogen responsible for this disease, while
improving skin barrier repair and hydration (Liu et al., 2025). Chitosan is used as an active ingredient in topical medications to help
with inflammation, flaking, and itching. It's very safe to use. However, whether it is actually effective requires more clinical trials to

prove.

Additional Investigational Approaches

Some new treatments for SD, such as cannabinoids and various Vitamin D derivatives, are currently being explored to see if they are
beneficial. Although in severe cases systemic therapy may be life-saving, careful patient selection is essential, especially for therapy;
possible adverse reactions must be carefully monitored. Many patients successfully control their disease just by keeping it local,

underlining the need for an individual path to treatment that takes the disease’s severity into account.

Long-term management and prevention of recurrence

SD is a chronic and recurrent inflammatory skin disease that most often affects areas with a large number of sebaceous glands. Effective
long-term treatment requires not only suppression of clinical symptoms and reduction in the frequency of relapses, but also constant
control of key pathogenic factors, including Malassezia yeast proliferation and skin inflammation. A comprehensive treatment strategy
typically combines pharmacological therapy, lifestyle changes, and ongoing patient education.

Lifestyle factors can play a helpful role in controlling the disease. Changes in eating habits and the use of stress reduction are
associated with improved symptom stability and reduced recurrence rates, highlighting the importance of a holistic and individualised
approach to treatment. Although overall nutritional patterns such as vegetarian, meat-based, or mixed diets did not significantly differ
between patients with seborrheic dermatitis and healthy controls, certain specific eating behaviours were associated with more severe
disease manifestations (Batan et al., 2025). Patients with SD had significantly lower AFHC (Attitude to Healthy Food Choices) scores
compared to healthy individuals, suggesting generally less healthy eating behaviours. Among dietary components, higher bread
consumption was significantly more common in SD patients than in the control group (p = 0.001).

Among people with SD, those with moderate or severe disease were more likely to eat animal fats and margarine, while those with
milder symptoms were more likely to choose vegetable oils (p = 0.008). In addition, a statistically insignificant trend towards higher
consumption of refined sugars was observed in the group of people with moderate to severe disease compared to the group of people
with mild disease (p = 0.050). These results suggest that dietary patterns characterised by high consumption of refined carbohydrates,
saturated fats, margarine, and sugars may be associated with greater disease severity. On the other hand, consumption of unsaturated
fats, such as those found in vegetable oils, may correlate with less severe clinical symptoms.

Although patients with seborrheic dermatitis showed higher mean scores for depression, anxiety, and stress, as well as total scores
on the Depression, Anxiety, and Stress Scales (DASS-21) compared to healthy individuals in the control group, these differences did not
reach statistical significance (Batan et al., 2025). However, among SD patients, those with moderate to severe symptoms had
significantly higher anxiety subscale scores (p = 0.035) and total DASS-21 scores (p = 0.049) than those with mild disease. Although the
results for depression and stress also showed an upward trend in the group of patients with a more severe course of the disease, these
differences were not statistically significant.

The results suggest that higher levels of anxiety may be associated with more severe SD symptoms, meaning that stress, particularly

anxiety, may exacerbate the disease.
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Future directions in pathogenesis and diagnosis

Current scientific research increasingly emphasizes the importance of dividing SD's pathogenesis into different factors. While
Malassezia species have been regarded as the main etiological agents for many years, there is now evidence that other factors —
including host genetic susceptibility, dysregulation of innate and adaptive immune responses, and environmental influences —may
also play a critical role in disease development and progression. A better understanding of the mechanisms that drive SD is helping to
develop more effective and tailored treatments, improving long-term outcomes.

Although Malassezia yeast has long been considered the primary cause of SD, new research shows that it is only one of many
factors. Overactivity of the sebaceous glands and a weakened skin barrier also play a significant role. Growing evidence suggests that
an imbalance of skin bacteria may also play a role in the development of SD (Adalsteinsson et al., 2020). People with SD have been
found to have changes in the composition of their skin microflora, including a significantly higher prevalence of Staphylococcus aureus
colonization compared to healthy individuals (Park et al, 2016). These findings suggest that, in addition to fungal overgrowth,
imbalances in bacterial communities may influence the inflammatory milieu and clinical expression of the disease.

Additionally, Staphylococcus and Propionibacterium, the two dominant but antagonistic bacterial genera on the scalp, appear to
influence the development of SD and dandruff, depending on their relative abundance (Xu et al., 2016). Disruption of the normal skin
microbiota may initiate inflammatory responses that contribute to the development of SD. More clinical trials are needed to assess the
effectiveness of emerging treatments and to optimize current therapeutic protocols. Additionally, genetic research has revealed links
between seborrheic dermatitis and mutations such as those in the ZNF750 gene, suggesting that host immune mechanisms play a
significant role and warrant further genetic investigation into disease susceptibility (Cohen et al., 2012).

Dermatology in artificial intelligence (AI) has appeared as a valuable tool. To distinguish scalp psoriasis from local SD, Yu et al,,
(2022) created a deep learning model based on dermatoscopic images. According to the report, this model achieved high accuracy, with
a sensitivity of 96.1% and a specificity of 88.2%. Its AUC was 0.922; it was better than the dermatoscopist dermatologists trained in

work with.

4. CONCLUSION

Seborrheic dermatitis (SD) has been explained as a common, chronic skin disorder whose diagnosis emerges mainly from clinical
examination. It includes dermatoscopy and, in cases that are indicated, a histopathological study. Topical antifungal agents like azoles,
as well as anti-inflammatory agents such as corticosteroids or calcineurin inhibitors, are the primary focus in treatment. Recently, new
treatments including nonsteroidal antifungals, microbiome-targeted therapies, isotretinoin, botulinum toxin, chitosan, and topical JAK
inhibitors have been introduced. Although these treatments show potential, further evidence based on long-term studies is required to
establish their efficacy and safety. Once we have identified the exact nature of these interactions, treatments can be designed more
effectively and safely to inhibit the growth of Malassezia or to understand how the immune system and sebaceous apparatus operate in
conjunction with Malassezia. Standardized diagnosis and disease staging will be important to develop better patient care and further

research in SD.
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