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Abstract: Seborrheic dermatitis (SD) is a common chronic inflammatory skin disorder that mostly affects young adults in areas rich 
in sebaceous glands (scalp, face, and trunk). In adolescents and adults, SD clinical presentation may range from mild patches to diffuse 
scalp scaling. In infants, it mainly occurs on the scalp as yellowish, scaly patches (“cradle cap”). In adults, several environmental 
triggers are likely to promote SD development, along with fungal colonization by Malassezia spp., sebaceous gland activity, as well as 
immunosuppression, endocrine, neurogenic and iatrogenic factors. In children, early occurrence in the first trimester suggests the role 
of excessive sebaceous gland activity from maternal hormones, along with cutaneous microbiome alterations. The diagnosis of SD is 
usually clinical, and specific laboratory and/or instrumental investigations are seldom required. Treatment is aimed at modulating 
sebum production, reducing skin colonization by Malassezia spp., and controlling inflammation. In adults, mild-to-moderate scalp SD 
forms can be managed with topical antifungals (ketoconazole, ciclopirox, miconazole) or antiinflammatory (mild-to-moderate potency 
corticosteroids) or keratolytic/humectant (propylene glycol) agents. Recommended topical therapeutic options for mild-to-moderate 
facial or body areas SD include topical ketoconazole, ciclopirox, clotrimazole, mild-to-moderate potency corticosteroids, lithium 
succinate/gluconate, and topical calcineurin inihibitors (off-label use). In severe and/or resistant cases, the use of systemic antifungal 
drugs (terbinafine, itraconazole), as well as UVB phototherapy, may be considered. In children, scant scientific evidence supports the 
effectiveness and safety of topical drugs, and “cradle cap” is usually successfully managed with baby shampoos enriched with 
emollient agents and vegetable oils. Alternatively, similarly to adult scalp SD, medical device shampoos with antiinflammatory and 
antifungal properties, containing piroctone olamine, bisabolol, alyglicera, telmesteine, may be used. Beyond pharmacological treat
ments, an appropriate cosmetic approach, if correctly prescribed, may improve therapeutic outcomes. 
Keywords: seborrheic dermatitis, diagnosis, therapy, topical, systemic, cosmetics

Introduction
Seborrheic dermatitis (SD) is a common chronic inflammatory skin disorder that most commonly affects young adults, 
and less often children. In adolescents and adults, SD clinical presentation may range from a mild scalp scaling to diffuse 
white, yellowish patches in regions rich in sebaceous glands such as scalp, face and trunk.1,2 In infants, SD mainly occurs 
on the scalp as yellowish, scaly patches, with varying degrees of inflammation, configuring the so-called “cradle cap”.2,3

SD pathogenesis is multifactorial and still poorly delineated. Although some environmental triggers (eg, low 
temperature and humidity in winter) are likely to promote its development, several other factors, including fungal 
colonization by Malassezia spp. (formerly called Pityrosporum ovale), sebaceous gland activity, as well as immunosup
pression, endocrine, neurogenic and iatrogenic factors, have been postulated.3–6 In children, common early occurrence in 
the first trimester suggests the role of excessive sebaceous gland activity from maternal hormones, along with cutaneous 
microbiome alterations, including Malassezia spp., Staphylococcus spp., Streptococcus spp., and Corynebacterium spp.7

The diagnosis of SD is usually easy and based on clinical observation, and specific investigations are rarely required.
Treatment of SD is aimed at modulating sebum production, reducing skin colonization by Malassezia spp., and 

controlling inflammation. In mild-to-moderate SD forms, topical treatments represent the primary therapeutic approach; 
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in severe and/or resistant cases the off-label use of some topical and systemic drugs, as well as physical treatment with 
UVB phototherapy, may be considered.

The aim of our study is to provide an updated review on diagnostic investigations and therapeutic management of SD 
in immunocompetent subjects (adults or children) and in some conditions in which a high prevalence of SD is observed, 
such as HIV/AIDS, neurologic disorders, Parkinson’s disease, facial paralysis and Down’s syndrome. In addition, some 
drugs considered as possible contributing SD-like dermatitis factors are also considered.

Materials and Methods
We performed a revision of the literature on PubMed database in the timeframe “January 2017-April 2022” using the 
following matched key words: “seborrheic dermatitis” OR “diagnosis” OR “therapy” AND “adult” OR “pediatric” AND 
“HIV” “neurological disorder” “Parkinson’s disease” “facial paralysis “Down syndrome”, “drug”.

All articles and reviews published in English were included, while publication from non-English literature were not 
considered. Additional publications retrieved by the reference list of included articles were also considered.

Diagnosis
Blood Tests
Traditionally, extensive, severe and refractory SD forms have been considered as a possible dermatological marker of 
acquired immunodeficiency syndrome (AIDS), at every stage of HIV infection, in both adults and children.3,8 The 
incidence of SD among seropositive subjects is up to 40%, while in HIV patients, it ranges from 30% to 83% (vs 3% of 
the seronegative population).3,8 In these patients, a CD4 cell count drop to 450–550 cells/μL is generally observed at SD 
onset, with further reduction during disease worsening and increase at clinical improvement, respectively.9 Severe and 
recalcitrant SD forms may also be found in association with inherited (acrodermatitis enteropathica) or acquired neonatal/ 
adult forms of zinc deficiency, as well as with alcohol addiction, alcoholic chronic pancreatitis, hepatitis C virus 
infection, and nutritional deficiencies (eg, riboflavin, pyridoxine, niacin, and essential fatty acids)2

Dermatoscopy
Dermatoscopy, also called “dermoscopy” or “incident light microscopy”, is a noninvasive technique that allows rapid and 
magnified in vivo observation of the skin, allowing detection of morphologic features that are invisible to the naked eye. 
It may be performed with manual devices (magnifications up to ×10) or with digital systems, requiring a video camera 
equipped with optic fibers and lenses (magnifications up to x1000) (videodermatoscopy). The images obtained may be 
visualized on a monitor and stored on a personal computer in order to check for any possible change over time.10–12 In 
clinical practice, dermoscopy may turn out to be crucial to differentiate between scalp SD and other common scaling 
disorders, such as psoriasis or tinea capitis, based on specific dermoscopy hallmarks.13 In particular, in psoriasis 
dermoscopy findings include the presence (100% of the cases) of bushy capillaries with twisted loops, whereas in 
tinea capitis “comma” hair (C-shaped hair shaft with a sharp, slanting end, and homogenous thickness), “corkscrew” hair 
(twisted or coiled, short, broken hair fragments), “zigzag” hair (hair shaft bent at multiple points) and “morse code” hair 
(presence of multiple transverse bands or gaps throughout the hair shaft) may be observed.14 Unlike psoriasis and tinea 
capitis, in SD dotted vessels in a patchy distribution and fine white yellowish scales, along with follicular plugs, orange- 
yellowish areas, whitish structureless areas and linear branching vessels may be detected.13–15 Finally, in both adults and 
children, some clinical trials highlight the advantages of dermoscopy as a tool for a more accurate SD severity grading as 
well as for its therapeutic monitoring and follow-up.16,17

Histological Examination
Histopathologic findings of SD are nonspecific, and different in acute and chronic stages. In the former, spongiosis and 
psoriasiform hyperplasia are often seen in the epidermis, as well as the classic finding of “shoulder parakeratosis” around 
follicular openings; superficial perivascular and perifollicular inflammatory infiltrates, mainly consisting of lymphocytes 
and histiocytes, are also evident in the dermis. On the other hand, chronic SD is characterized by marked psoriasiform 
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epidermal hyperplasia and parakeratosis, with dilation of superficial dermal venules.3 In HIV-related SD, additional 
findings may characteristically be observed, such as diffuse parakeratosis and keratinocyte necrosis.

Instrumental and/or Laboratory Evaluations
In general, sebutape/sebometry investigations, stratum corneum hydration/skin surface pH measurements, along with 
microscopic/culture identifications, have no clinical implications, but can provide useful information to define some 
epidemiological and etiopathogenetic SD aspects. Several experimental in vitro and in vivo investigations have shown 
excessive sebum excretion (ie, hyperseborrhea) and/or altered barrier function, with a consequent increase in transepi
dermal water loss (TEWL) and/or skin dysbiosis in SD-affected areas.18–20

Treatment
The available topical, systemic agents and physical treatments for scalp and non-scalp SD (facial and/or body hairy 
areas) have been classified according to Evidence-Based Medicine (EBM) criteria from level A (strong evidence for 
efficacy) to E (least evidence of efficacy), based on the quality and relevance of available scientific studies supporting 
their use.21,22

SD of the Scalp in Adults: Topical Treatment
In adults, the use of topical agents with antifungal (ketoconazole, ciclopirox, miconazole), antiinflammatory (betamethasone 
valerate, clobetasol propionate) or keratolytic/humectant (propylene glycol) properties is strongly recommended (Table 1).21–24

Ketoconazole (KTZ) was introduced in 1979 as the first systemic imidazole compound with activity against a wide 
spectrum of pathogenic fungi. Its mechanism of action is related to the inhibition of lanosterol C-14-demethylase and 
consequent blocking of the synthesis of ergosterol, which is an important structural component of fungal cell membranes. 
In addition, it exerts antiinflammatory activity by inhibiting leukotriene release.25,26 Some microscopy investigations 

Table 1 Recommended Pharmacological Topical Agents for Scalp Seborrheic Dermatitis in Adults

Agent Dose/Formulation Schedule Comments

Ketoconazole 1–2% shampoo Twice weekly for 4 weeks Ketoconazole 2% shampoo once weekly for 6 months has been 

shown to be effective in preventing relapse31

2% foam Twice daily for 4 weeks Twice daily continuative use (for up to 12 months) has 

demonstrated high safety profile29

2% gel Twice weekly for 4 weeks Fast efficacy and low rate of recurrences after discontinuation30

2% foaming gel Twice weekly for 1 month 
→ once weekly for 3 

months

Significant reduction of erythema and P. orbiculare count by 
microbiological evaluation vs 0.005% betamethasone 

dipropionate lotion31

Ciclopirox 1–1.5% shampoo 3 times a week for 4 

weeks

No statistically significant difference in clinical response for 

higher vs lower concentrations28

0.77% gel Twice daily for 4 weeks

Miconazole 2% solution Once daily for 3 weeks Miconazole 2% solution + 1% hydrocortisone solution more 
effective than 2% miconazole as monotherapy35

Betamethasone 
valerate

0.12% foam Twice daily for 4 weeks Prolonged use not recommended, due to possible side effects24

Clobetasol propionate 0.05% shampoo Twice weekly for up to 2 
weeks

It can be used alone or in combination with antifungal agents; 
prolonged use should be avoided to prevent side effects36

Propylene glycol 15% solution Once daily for 3 weeks Significant reduction of P. orbiculare count by microbiological 
evaluation38
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have confirmed the fungicidal activity of KTZ when used topically by a direct necrotizing effect on internal organelles of 
Malassezia spp. (phenomenon known as “mummifying” effect of azoles).27 Topical KTZ (Level A) is Food and Drug 
Administration (FDA) approved since 1990 as 2% prescription shampoo for the treatment of moderate-to-severe scalp 
SD in patients 12 years and older and since 1997 as 1% over-the-counter (OTC) shampoo for scalp “dandruff”.25 In 2006 
and 2007, a prescription 2% KTZ gel and foam, respectively, were approved for topical use in SD on multiple body 
regions including scalp in patients aged ≥12 years.25 A recent systematic review has demonstrated that 2% KTZ shampoo 
vs 1% KTZ shampoo vs 2.5% selenium sulfide shampoo was statistically superior in reducing mean erythema, scaling, 
and itch.25 The recommended frequency of use of 2% KTZ shampoo is twice weekly over 4 weeks.28 Its intermittent use 
(such as once weekly for 6 months), has been shown to be effective vs vehicle (19% vs 47%) in preventing SD relapse.28 

Continuative use (twice daily for up to 12 months) of 2% KTZ foam has shown a high safety profile.29 A dated double- 
blind, controlled trial showed a fast efficacy of 2% KTZ scalp gel (twice weekly for 4 weeks) and a low rate of 
recurrence after its discontinuation (mean 2 weeks).30 The efficacy of 2% KTZ scalp foaming gel vs vehicle vs 0.05% 
betamethasone dipropionate lotion in reducing the mean score of erythema and scaling has been evaluated in a three- 
phase study.31

Ciclopirox (Level A) (also called ciclopirox olamine) is a synthetic, hydroxypyridone-derivative with broad anti
fungal spectrum, FDA approved for scalp adult SD as prescription 0.77% gel and 1% shampoo in 1997 and 2003, 
respectively.32 Stronger concentrations of ciclopirox (1.5%) are also available in other countries (ie, Canada, Ireland, 
Europe) as prescriptions or OTC products.32 Its mechanism of action is mainly related to the inhibition of fungal metal- 
dependent enzymes, with consequent alteration and damage to mitochondria and cell membranes.33,34 In addition, 
ciclopirox has anti-inflammatory properties related to the inhibition of prostaglandins and leukotrienes release and 
activity against Gram-positive and Gram-negative microorganisms.34 The clinical efficacy of ciclopirox 0.77% gel/ 
1-1.5% shampoo vs vehicle in moderate-to-severe scalp SD has been evaluated in several double-blind, randomized, 
controlled trials, showing no statistically significant difference in clinical response for higher vs lower concentration.23,33 

Twice-weekly use for 4 weeks appears to be an optimal treatment schedule.28 Miconazole (Level A) is an imidazole 
antifungal agent able to inhibit the biosynthesis of ergosterol, a major component of fungal cell membranes. A dated 
double-blind, controlled trial showed greater efficacy of a combination based on 2% miconazole/1% hydrocortisone 
solution, either when applied once daily for 3 weeks vs 2% miconazole or 1% hydrocortisone alone or when used twice 
monthly as prophylactic agent vs 1% hydrocortisone alone.35 The use of topical potent (betamethasone valerate) to super 
potent (clobetasol propionate) corticosteroids (Level A) (class III–IV according to Anatomical Therapeutic Chemical 
[ATC] classification) with anti-inflammatory, immunosuppressive and antiproliferative actions allows to achieve quick 
control of erythema, scaling and pruritus.24,36 However, prolonged use is not recommended, due to their possible side 
effects, such as atrophy and telangiectasias.24 Propylene glycol (PG) (Level A) is an aliphatic organic compound used for 
dermatological topical products due to its keratolytic and humectant properties, along with its antimicrobial action.37 

A topical solution formulated for scalp use based on 15% PG + 50% ethanol + 35% water solution has been 
demonstrated to be an effective alternative option in the treatment of scalp SD when compared to vehicle (50% ethanol 
+ 50% water).38 Although effective, PG is well known for its potential local irritative and allergenic effects, especially 
when it is used at high concentrations.39

Miscellaneous
Limited clinical evidence supports the use of the following products: 2.5% selenium sulfide (Level C) shampoo,40 1% 
bifonazole shampoo/lotion (used as monotherapy for 3 times/week for 6 weeks or in combination with 40% urea in case 
of severe dandruff),6,23,41 2% fluconazole shampoo (twice weekly for 4 weeks),42 1% naftifine hydrochloride gel (twice 
weekly for 4 weeks),43 0.5% piroctone olamine + 0.45% climbazole shampoo (three times a week for 4 weeks),44 0.1% 
lipohydroxy acid + 1.3% salicylic acid (every 2 days for 4 weeks),45 and urea + lipohydroxy acid + propylene glycol 
scalp solution (once daily for 4 weeks).46

In moderate-to-severe SD scalp forms, especially if itchy, there has recently been a growing interest in some FDA- 
approved shampoos as medical devices. These products contain non-steroidal anti-inflammatory (glycyrrhetinic acid, 
bisabolol) and antifungal (1% piroctone olamine, lactoferrin) (AIAF) agents able to manage and relieve scalp SD 
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symptoms, as reported in the Cochrane Database Review and in some clinical trials.17,24 In particular, a randomized, 
investigator single-blind trial using clinical and trichoscopic evaluation has demonstrated a similar significant efficacy of 
AIAF shampoo vs 1% KTZ shampoo in reducing mean score of erythema and scaling of scalp SD at 4 and 8 weeks of 
treatment compared to baseline, and a significant reduction of pruritus only for AIAF shampoo at 4 weeks.17 The 
suggested use of AIAF products is once or twice weekly for both acute and maintenance therapy.17

SD of the Scalp in Children: Topical Treatment
In pediatric age (from birth up to 24 months), scant scientific evidence supports the effectiveness and safety of topical 
antifungals (1% ciclopirox shampoo, 1% KTZ cream/shampoo, 2.5% SS shampoo), anti-inflammatory (1% hydrocorti
sone cream/lotion) or keratolytic agents (3% salicylic acid in combination with 1.5% ciclopirox shampoo, lactamide 
monoethanolamine shampoo).47,48 Generally, the mainstay treatments of “cradle cap” include the use of baby shampoos 
enriched with emollient agents (ie, shea butter, glycerin) and vegetable oils (ie, olive oil, borage oil, almond oil), 
followed by gentle mechanical removal of loosen scales. Similar to adult scalp SD, AIAF medical device shampoos, as 
confirmed by Cochrane Review and by some clinical trials, may be used.16,47–49

Non-Scalp Seborrheic Dermatitis
The use of topical antifungal (KTZ, ciclopirox, clotrimazole) and antiinflammatory (desonide, hydrocortisone, lithium 
succinate/gluconate, topical pimecrolimus/tacrolimus) agents is strongly recommended for mild-to-moderate SD on face 
and/or body areas (Table 2).28,50–52

SD of the Non-Scalp Area in Adults: Topical Treatment
Recommended topical therapeutic options for mild-to-moderate facial and/or body areas SD include 2% KTZ (Level A), 
FDA approved in patients aged 12 years or older as cream or gel in 2002 and 2006, respectively.25 In a double-blind, 
randomized comparative study, the efficacy and tolerability of 2% KTZ cream vs 1% hydrocortisone cream, applied once 
daily for 4 weeks, showed no significant statistical differences in both groups (80.5% vs 94.4%)51,53 Other topical 
formulations include 2% foam or gel, the latter being superior vs vehicle vs 0.05% betamethasone dipropionate lotion in 

Table 2 Recommended Pharmacological Topical Agents for Facial Seborrheic Dermatitis in Adults

Agent Dose/Formulation Schedule Comments

Ketoconazole 1–2% cream/foam/gel Twice daily for 4 weeks (cream) 

once daily for 2 weeks or twice 

daily for 4 weeks (foam/gel)

Significant reduction of Malassezia count by PCR 

evaluation (KTZ 2% cream)55

Ciclopirox 1% cream Twice daily for 4 weeks Limited data support the efficacy of ciclopirox vs 

other topical antifungal agents9

Clotrimazole 1% cream Once daily for 3 weeks Limited data support the short-term efficacy of 

clotrimazole vs corticosteroids23

Desonide 0.05% cream Twice daily for 8 weeks Similar efficacy vs non-steroidal AIAF product24

Hydrocortisone 1% cream Once daily for 4 weeks Limited data support the efficacy23

Lithium succinate/ 
gluconate

8% ointment Twice daily for 8 weeks Limited data support the efficacy vs KTZ 2% 
cream24

Pimecrolimus/ 
Tacrolimus

1% cream 0.03%-0.1% 
ointment

Once or twice daily for 4–8 weeks 
(acute phase), then once weekly for 

12 weeks (maintenance therapy)

Better side effects profile vs topical 
corticosteroids41

Abbreviations: AIAF, anti-inflammatory and antifungal; KTZ, ketoconazole.
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reducing mean erythema and scaling scores in a three-phase study.51,54 Recently, an in vivo and in vitro study has shown 
significant reduction of Malassezia count by KTZ using Polymerase Chain Reaction (PCR)-based investigations.55

Ciclopirox 1% cream (Level A) showed significantly higher clinical efficacy vs vehicle when applied twice daily for 
29 days and no significant difference vs 2% KTZ foaming gel when applied twice daily for 28 days followed by once- 
daily for another 28 days (maintenance phase).56,57 The antiinflammatory properties in facial SD of 1% clotrimazole 
cream (Level A) vs corticosteroids vs Emu oil (a natural antiinflammatory/antioxidant agent) has been evaluated in 
a randomized intra-patient controlled study, showing a significant improvement of scaling in both groups.23,58 As regards 
to the use of mild (hydrocortisone) to moderate potency (desonide) corticosteroids (class I–II according to ATC 
classification), the superior clinical efficacy of 1% hydrocortisone cream (Level A) vs 2% KTZ cream, once daily for 
4 weeks, has been demonstrated in a double-blind clinical trial (94.4% vs 80.5%) that has also shown a low incidence of 
side effects in both groups.24,53 Although effective, especially in acute stage SD or in secondary SD due to immuno
suppression (eg, association with HIV infection),59 the prolonged use of topical corticosteroids is not recommended, 
because of their possible local side effects that may occur with long-term use50 Lithium succinate/gluconate (Level A) 
ointment has anti-inflammatory and antifungal effects by inhibiting the production of arachidonic acid, the release of the 
all-free fatty acids and the Toll-like receptor expression.60 Two randomized, multicenter studies on 8% lithium gluconate 
ointment showed its higher efficacy vs vehicle (90.9% vs 54.7%) vs 2% KTZ emulsion (52% vs 30.1%) when applied 
twice daily for 8 weeks.61,62 The off-label use of topical calcineurin inhibitors (TCIs) (1% pimecrolimus cream and 
0.003% cream/0.1% tacrolimus ointment) (Level A), FDA-approved macrolide lactones for the treatment of atopic 
dermatitis in patients over 2 years of age, may represent a possible alternative to 0.1% methylprednisolone aceponate 
cream or 2% KTZ cream, having demonstrated, beyond anti-inflammatory properties, fungicidal activity against 
M. furfur.63–65 Their recommended frequency of use is twice daily over 4–8 weeks in SD acute phase or once-weekly 
for 12 weeks as maintenance therapy.51

Miscellaneous
Alternative topical options include 0.75% metronidazole gel (Level B) (antiinflammatory action through inhibition of 
release of inflammatory mediators and of lymphocyte chemotaxis, along with antioxidant activity by reducing the 
production of reactive oxygen species), applied twice daily for 8 weeks.66,67 One percent terbinafine cream (Level C) 
(antifungal agent against dermatophytes, molds, dimorphic fungi, and M. furfur, with antioxidant and anti-inflammatory 
properties).68 Similar to scalp SD, AIAF cream containing 1% piroctone olamine, 1.2% bisabolol, 1% alglycera, and 
0.01% telmesteine may be used in adult non-scalp SD, both in acute phase and maintenance therapy, as well as in case of 
no improvement with conventional topical agents.1,24 The efficacy of AIAF cream has been evaluated in an open-label, 
prospective, unblinded, intra-patient, controlled, clinical trial that showed in the target area a significant reduction in 
erythema score since day 7 compared to baseline.69

SD of the Non-Scalp Area in Infants: Topical Treatment
In infants and young children with mild-to-moderate facial/body SD, limited evidence supports the use of a topical 
pharmacological approach, due to scarce data and to the possibility of systemic drug absorption in newborns.47,48 The use 
of natural antiinflammatory/antioxidants (eg, stearyl glycyrrhetinate, Aloe vera, vitamin E, Echinacea purpurea, lacto
ferrin) and/or emollient agents (eg, hyaluronic acid) as gel or cream, as well as AIAFp products, may be considered.47

SD in Adults: Systemic Treatment
Systemic antifungals (terbinafine, itraconazole) are mainly indicated in acute and/or severe and/or resistant adult SD 
forms, as well as in selected and difficult-to-treat conditions.21 In these cases, the goal of systemic approach is the prompt 
reduction of symptoms and the possibility to use topical agents as a maintenance therapy.

Terbinafine (Level A), is a lipophilic molecule able to create a cutaneous reservoir of effective drug concentrations 
even after its withdrawal.70 Its action is mainly related to its antimycotic properties against dermatophytes, molds, 
dimorphic fungi, as well as pathogenic yeasts, including some Malassezia furfur strains.71 When used orally, it is 
administered at a dosage of 250 mg/day for 4–6 weeks or 250 mg/day for the first 12 days of the month for 3 consecutive 
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months (pulse regimen). It has shown superior efficacy vs moisturizing ointment vs placebo and a safe pharmacological 
profile with low incidence of side effects.72–74 Itraconazole (Level B) is a highly keratinophilic and lipophilic triazole 
agent secreted with sebum at the stratum corneum level where Malassezia colonies are generally present.75 It also has an 
anti-inflammatory effect related to inhibition of 5-hypoxygenase metabolites’ synthesis, which are involved in several 
inflammatory diseases, including SD.76,77 Its lipophilicity allows for a prolonged drug persistence in the skin and its 
appendages even after treatment discontinuation.78 A study conducted on 29 SD patients demonstrated a marked 
reduction in inflammation as well as an improvement in SD symptoms after 200 mg/day itraconazole for a week 
followed by drug administration at a resuming dosage of 200 mg/day for the first 2 days of the month for the following 2 
months.79 Moreover, SD patients treated with 150–200 mg/day itraconazole once a week for a period of 2 or 3 months 
showed complete clearing/marked improvement at the end of the treatment in 67% of the cases.2,80

SD in Children: Systemic Treatment
In children, limited and conflicting data support the benefit of oral biotin supplementation (4 mg/day for 4 weeks) vs 
placebo as shown in a dated double-blind, crossover trial.47,48,81

SD in Adult: Physical Treatment
SD patients often experience improvement during the summer. An antiinflammatory and/or inhibiting effect on 
Malassezia yeasts cultured from the skin as a result of UVA and UVB light exposure has been demonstrated by some 
in vitro studies.82,83 However, limited clinical evidence supports the advantages of UVB phototherapy (Level C) in 
diffuse and resistant SD forms.82 There is only one prospective, open-label clinical study showing narrow-band UVB 
phototherapy, three times weekly up to a maximum of 8 weeks, to be effective in improving severe SD, with complete 
clearance in 6 patients and marked improvement in 12.83

Miscellaneous
Conditions associated with a higher incidence and/or a more refractory course of SD include HIV-infection, neurological 
diseases, and Down’s syndrome. Additionally, in case of SD-like dermatitis, the causative role of some systemic drugs 
should be ruled out. In HIV-infected patients, SD is generally not only more prevalent but also more severe than usual, 
and frequently associated to a relapsing course (Figure 1).59,84 Several factors are likely to promote its development, 
including immune system failure causing an overgrowth of Malassezia yeast. Mild SD forms, in either children or adults, 
may be treated with topical 2% ketoconazole, two to three times per week for 4 weeks, with a once weekly maintenance 
treatment as needed. In case of moderate-to-severe SD, the therapy may be challenging, as these forms generally show 
poor response to topical and systemic antifungals and/or to mid- to high-potency corticosteroids.84 In these cases, the 
control of CD4+ values with antiretroviral drugs may be helpful to achieve SD improvement. The high prevalence of SD 
in patients with neurological disorders, such as Parkinson’s disease, pyramidal syndromes, depression, as well as 

Figure 1 HIV-related seborrheic dermatitis.
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traumatic spinal cord injury, cerebrovascular accidents, epilepsy, and facial nerve paralysis, has been widely acknowl
edged. In particular, unilateral facial SD has frequently been observed in longstanding Parkinson’s disease (“masked 
facies” or “hypomimia”) as well as in subjects with paralysis occurring after cerebrovascular accidents. The mechanisms 
underlying sebum changes in bilateral seborrhea in unilateral Parkinsonism could be regulated endocrinologically rather 
than neurologically.3 The increased sebum production rate, coupled with reduced mimic facial movements, may provide 
permissive conditions for Malassezia proliferation.85 The mainstay of SD treatment in Parkinson’s disease patients 
consists of topical antifungals, such as ketoconazole, and antiinflammatory agents, including corticosteroids and topical 
calcineurin inhibitors. Systemic antifungals, although effective, should be avoided for the risk of neurological side effects 
(eg, paresthesia, dysesthesia).86 Since poor hygiene has also been considered among SD predisposing factors in 
Parkinson subjects, daily cleaning of the affected areas with oil-free detergents is recommended. Severe facial and/or 
scalp SD forms are commonly observed in Down’s syndrome. In this case, the pathogenesis is still poorly delineated, 
although a role of immune dysregulation in promoting Malassezia proliferation seems likely.87 Mild-to-moderate SD 
forms can be managed with topical antifungals or antiinflammatory agents (mild-to-moderate potency corticosteroids). In 
severe and/or resistant cases, the use of systemic antifungals may be considered. Finally, beyond Malassezia, several 
drugs (such as buspirone, chlorpromazine, cimetidine, ethionamide, 5-fluorouracil, gold salts, griseofulvin, haloperidol, 
hydrochloride, interferon-α, interleukin-2, lithium salts, methyldopa, psoralen, stanazole, testosterone) are known to 
occasionally induce an SD-like dermatitis, although their precise mechanism of action still remains unknown.2 Their 
treatment is similar to that of SD unrelated to drug use, and discontinuation of the offending drug is recommended.

Discussion
Diagnosis of SD is usually easily made based on past history and typical clinical features. However, in selected cases, 
especially in more severe and/or recurrent forms, blood tests to rule out HIV infection, nutritional deficiencies, as well as 
dermatoscopy, useful to identify other dermatoses (eg, psoriasis or tinea capitis), are recommended. Nevertheless, the 
presence of concomitant precipitating and/or aggravating factors, including neurological/psychiatric disorders or iatro
genic factors, must always be considered. Because of its chronic relapsing course, treatment of SD should be effective, 
but not aggressive. The therapeutic approach should be selected according to the extension, severity, and location of the 
disease. In order to achieve the best clinical outcome, it is also important to consider patient’s age, immune status and 
response to previous therapies, taking into account any concurrent disorders.

The most commonly used drugs for SD include topical azole agents, as monotherapy or in association with 
corticosteroids when a fast control of inflammation is advisable. The clinical efficacy of the above agents is widely 
demonstrated, although their prolonged use may sometimes be related to some local adverse effects, such as irritant 
contact dermatitis from the use of antifungals. In addition, the use of topical corticosteroids should be discouraged, due to 
the risk of consistent skin atrophy, striae, telangiectasias, folliculitis, hypopigmentation, and tachyphylaxis. Nonetheless, 
there is a wide range of topical agents worth considering, with the exception of zinc pyrithione that has recently been 
withheld and classified as carcinogenic, mutagenic or toxic for reproduction by EU commission regulation law 2021/ 
1902.88 The off-label use of systemic antifungals is burdened by several limitations, including the risk of some systemic 
side effects, eg, abnormal liver function or blood tests, interactions with other concomitant systemic drug. Therefore, they 
are recommended in selected cases only. Finally, although the mainstay treatment of SD is a pharmacologic one, the use 
of appropriate cosmetic products may improve both treatment outcome and patients compliance. The majority of such 
products contain a mix of botanic ingredients, including Sabal serrulata (sebum controlling), Tea tree oil (anti-microbial) 
,18-β-glycyrrhetinic acid (anti-inflammatory), Aloe vera (soothing), telmesteine and shea butter (moisturizers), that are 
supposed to act synergistically. Although widely used, as of today, limited clinical evidence supports the use of 
emollients, able to improve barrier function, in SD (Level D).21,50,51 Another category of non-pharmacologic treatments 
includes the so-called “cosmeceuticals”, ie, cosmetic products formulated with active ingredients at lower concentrations 
than those used in OTC or prescription drugs based on specific regulatory directions, variable according to the different 
countries. They may contain nicotinamide (water-soluble amide with anti-inflammatory and sebum-controlling proper
ties), vitamin E (antioxidant agent), and hyaluronic acid (non-sulfate anionic glycosaminoglycans with moisturizer 
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effect). In order to optimize SD management, their choice should take into consideration the age of patients, the vehicle, 
the area to be treated and ongoing pharmacological therapy.2

Conclusion
SD patients should be advised that SD is a chronic disease and therefore a complete resolution after topical or systemic 
therapy is a difficult goal to achieve. Therefore, due to SD relapsing course, maintenance treatment will often be 
necessary.22 Also, SD subjects should be warned about the various precipitating conditions described above, including 
intake of some drugs, nutritional deficiency, and concurrent immunosuppression and/or comorbidities. Finally, the role 
of environmental factors (cold, low humidity, excessive sun exposure), physical/psychological stress, unhealthy 
lifestyle (alcohol consumption), wrong or inadequate cosmetic use, that may contribute to worsen SD, should also 
be considered.3 On this last regard, it is important not to let patients freely choose the cosmetic product they prefer, 
because of the high risk of compromising treatment outcome. For instance, the use of oil/comedogenic products may 
cause SD worsening, whereas aggressive overtreatment may induce xerosis, and/or irritant/allergic contact dermatitis.
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