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Pediatric Dermatitis Seborrhoica - A Clinical and Therapeutic Review

Abstract

Pediatric dermatitis seborrhoica (DS) is a common inflammatory disorder of infancy and adolescence
distinct from atopic dermatitis. We performed a narrative review on clinical and therapeutic aspects
of the disease. The prevalence varies geographically and can reach up to 10%. There is a slight
male predominance. Although etiopathology is not well known, both endogenous and exogenous
factors contribute. Skin microbiome and its interaction with sebaceous gland function is crucial. The
inflammatory pathways include innate immune function and skin barrier disturbances. Malassezia
spp. and certain bacteria are increased in lesional skin. DS develops in different clinical subtypes,
from localized cephalic to disseminated disease with a risk of erythroderma and eczema herpeticatum.
Treatment consists of skin care and topical and rarely systemic medical therapy. Cornerstones of
treatment are antifungals and mild corticosteroids. Targeted treatment is on the horizon. Pediatric
DS is a common disorder important in the differential diagnosis of skin problems in infants and and
children. Due to better understanding of its pathogenesis, new treatment options are developed.
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Introduction

Dermatitis seborrhoica  (DS)  (syn.
seborrheic dermatitis, seborrheic eczema)
is an inflammatory dermatosis of the
erythemato-squamous type, which occurs
in infants and adults. The term was coined
by Paul Gerson Unna in 1897, who
differentiated DS (also known as Morbus
Unna) from other eczematous skin diseases.
He also provided a detailed description
of the histopathology.! Even though DS
belongs to the top 10 skin disorders of
infancy and adolescence, research is sparse
compared to atopic dermatitis or psoriasis.

Regions with the highest prevalence of SD
are Sub-Saharan Africa and North America,
while Central Asia and Eastern Europe
show the lowest prevalence. There is a
slight male predominance.”? In contrast to
atopic dermatitis, pruritus in DS is not a
major symptom. This review will focus on
pediatric DS only.

Pediatric  seborrheic dermatitis —
clinical symptoms, epidemiology, and
complications

Children present with lesions located on the
scalp, face, and folds (“seborrheic” areas). In
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the pediatric population, two clinical forms
of DS have been described: infantile DS and
adolescent DS (overlapping the adult form).
Infantile DS has been frequently reported
in the 1960s and 1970s, with an important
decrease in cases after the year 2000,
possibly due to hygienic measures that reduce
the colonization with Malassezia (Malassezia
globosa  and  Malassezia  restricta),
predominating the forms of manifestation at
the level of the scalp (“milk crusts”) and the
eyebrow region.’! The prevalence of DS in
children is reported to vary between 4.6% and
10%.%37 In contrast, immunocompromised
patients in general have an incidence of DS
of up to 33%, while the incidence increases
to 40%—80% in HIV-positive individuals.®”

The combination of recalcitrant diarrhea,
malabsorption, wasting, and recurrent
infections with severe DS is called
erythroderma desquamativum, or Leiner-
Moussous disease. This is a pediatric
emergency, and patients need to be
hospitalized.®®! A rare complication of DS is
eczema herpeticum.”’

Pathogenesis of seborrheic dermatitis

The pathogenesis of DS is unknown, but
changes in the skin microbiome seem to
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be crucial. In contrast to atopic dermatitis, lesional DS
skin samples show a significantly increased bacterial
load and diversity. Enhydrobacter, Micromonospora, and
Leptotrichia load is increased in DS.'” In a study on
facial DS, Staphylococcus spp. was significantly more
abundant (35.9%) than in controls (8.4%, P < 0.001).
Furthermore, there is an increased relative abundance of
Cutibacterium spp. and a decreased relative abundance of
Streptococcus spp.'! Corynebacterium spp. may also be
involved.!'?

Skin microbiome can be influenced by clothing habits and
protective masks (e.g. during the COVID-19 pandemic).['314]

An important intrinsic factor for DS is the maturation of
seborrheic glands. This explains why DS typically develops
after puberty (adolescent form). In infantile DS, seborrheic
glands are stimulated by maternal sex hormones. Sebum
amount and composition are critical factors.!]

Malassezia spp. — commensal lipophilic yeasts — are
the most abundant fungi on human skin, especially
in sebum-rich areas.'” Seventeen different species
have been isolated from human and animal skin so
far. Hydrolysis of sebum by Malassezia results in skin
irritants, which are activating the inflammasome and
innate skin immune system.['Y) These yeasts are capable
of inducing inflammasome activation and subsequent
interleukin (IL)-1B secretion in human keratinocytes.
In particular, 1L-4, IL-8, and IL-17 are upregulated in
response.l'” Through toll-like receptor (TLR)-2 stimulation,
IL-8 production is increased. Inflammasome activation
causes an influx of neutrophils and lymphocytes. That
stimulates the release of Th2-cytokines such as IL-4, IL-5,
IL-6, IL-9, IL-13, and IL-25.08

Transcriptomic analysis of dandruff in adults suffering
from DS demonstrated an upregulation of genes coding
interleukin-1 receptor antagonist gene (IL-1Ra), IL-8, and
S100A 8, 9, and 11.1"

DS leads to an impaired skin barrier function as measured
by increased transepidermal water loss (TEWL) and skin
roughness.?” Seasonal climate variations can aggravate DS.
Dupilumab used in atopic dermatitis is another exogenous
aggravating factor for DS.[?!!

A recent study evaluated micro-ribonucleic acids
(miRNAs) in the DS of elderly males. The expression of
hsa-miR-6831-5p and hsa-miR-7107-5p was downregulated.
Upregulation was noted for hsa-miR-20a-5p,
hsa-miR-191-5p,  hsa-miR-127-3p,  hsa-miR-106b-5p,
hsa-miR-342-3p, and hsa-miR-6824-5p. The targets of
these miRNAs are pathways involved in cell proliferation,
cell cycle, apoptosis, and immune regulation.?”’ Data for
pediatric DS is not available yet.

There is no clear genetic predisposition for the disease,
and in particular no specific findings. However, certain

human leucocyte antigen (HLA) alleles, such as A * 32,
DQBI1 * 05, and DRB1 * 01 may be associated with an
increased risk for DS.I'®

Histopathology and dermoscopy of seborrheic
dermatitis

In clinical practice, a skin biopsy is rarely necessary
for diagnosis. Histopathologic findings are nonspecific
and include epidermal spongiosis (in the acute phase),
hyperplasia, and hyperkeratosis. There is a mild superficial
perivascular and perifollicular inflammatory infiltrate,
consisting of lymphocytes and histiocytes.?! These
findings are probably a result of increased proteolytic
activities in the epidermis due to activated cathepsin S
and serine protease and diminished kallikrein-related
peptidase (KLK) 5.2

Dermoscopy of the lesional skin shows yellowish scaling,
branching and atypical thin arborizing vessels, and distinct
unstructured white areas interrupted by honeycombed
pigmentary networks.?>2¢

Clinical subtypes of pediatric seborrheic dermatitis

DS develops in infants, usually about 2 to 3 weeks after
birth and lasts up to 6 months.

Clinically, four subtypes are described, differentiated
by the appearance and location of the lesions. Most
often the lesions are observed on the scalp and genital
region (so-called DS with bipolar appearance).

Infantile DS on the scalp (cephalic DS, cradle head,
pityriasis capitis, “milk crusts”) is diagnosed in the
age group 3 weeks—4 months, with a peak incidence at
3 months of life.’! It is characterized by the presence
of thick, yellow scales with a “greasy” appearance,
adhering to the scalp in the fronto-parietal region, often
associated with similar lesions in the eyebrow region,
on the ciliary margin, nasolabial grooves, cheeks,
retro-auricular, or even distant lesions (navel, diaper
area, or folds). In the cephalic area, the erythema
is discrete, in the other areas the erythema is more
intense [Figures 1 and 2].2"

Very rarely, this type of DS can progress to erythroderma
and requires further investigation for possible immune
deficiency. Pruritus is absent, being a clinical element
differentiating it from atopic dermatitis.”® It may be
associated with pityriasis (tinea) amiantacea, a variety of
inflammatory scalp reaction pattern also seen in atopic
dermatitis or scalp psoriasis.*”

Pediatric facial DS is defined by the presence of lesions
only on the face; it is rare in monopolar form, and most
often associated with scalp lesions. The differential
diagnosis of this form must be made with atopic dermatitis,
difficult at the age of 2—6 months when the two conditions
can follow each other; DS regresses and atopic dermatitis
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evolves [Figure 3].2% Recent studies have noted,
statistically, that the presence of DS, especially of the
cephalic type, is more frequent in children who come from
families with a history of atopic dermatitis or asthma.’3"

Infantile DS of the intertriginous type is characterized by
lesions with an erythematous appearance, with fine scales,
very well demarcated, with a homogeneous appearance,
located in the armpits, navel, neck region, popliteal space,
and the crook of the arm [Figure 4].

Genital infantile DS (“diaper type”) has a particular
appearance, discretely scaly, predominantly erythematous,
and skin maceration-type damage.

The disseminated type is less common than the other
subtypes [Figure 5].

The evolution of infantile DS is favorable, with complete
resolution in 5-6 months, even in the absence of treatment;

Figure 1: Infantile cephalic DS (a) Milder type with greasy, yellowish scales
(b) more severe type with thicker scales and erythema

) ‘

']

Figure 3: Facial DS in an adolescent girl with symmetrical facial involvement

chronic evolution beyond the age of 2-3 years has rarely
been described.B!

Comorbidities of DS in adolescence are acne, obesity,
metabolic syndrome, insulin resistance, and diabetes
mellitus.?? In infants, there is no association to
comorbidities known, although DS and atopic dermatitis
may develop in the same individual.

Differential diagnoses of pediatric seborrheic
dermatitis

Differential diagnoses in infants are napkin dermatitis, atopic
dermatitis, psoriasis, Darier’s disease, keratosis lichenoides
chronica, Langerhans cell histiocytosis, etc., [Table 1].333
In adolescents, in addition to face and neck dermatitis, lupus
erythematosus, rosacea, contact dermatitis, and hidradenitis
suppurativa (inverse acne) need consideration.¢3”!

Treatment of pediatric seborrheic dermatitis

There is no consensus on treatment recommendations for
infantile DS.B” The evolution of DS is favorable in most
cases, sometimes residual hypopigmented macules may
persist for several weeks. In colored ethnic skin, hypo- and
hyperpigmentation can develop as a consequence of tissue
inflammation. Infantile DS does not necessarily predispose
to adolescent or adult DS. The relationship between
psoriasis and atopic dermatitis is controversial.l*®!

There is recent progress in topical and systemic
treatment options in DS, but unfortunately almost all

Figure 2: Infantile DS (a) Lid margin involved (b) External ear and
preauricular area involved

/ nf

Figure 4: Intertriginous infantile DS (a) On the neck folds (b) In the napkin
area
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Table 1: Differential diagnosis of pediatric DS

Diagnosis Hallmarks
Langerhans cell May present with extracutaneous symptoms such as involvement of liver, spleen, and bone marrow. SD has no
histiocytosis extracutaneous manifestations.

Darier’s disease

Keratosis
lichenoides chronica
Atopic

dermatitis (AD)

Psoriasis

Napkin dermatitis

Biotinidase
deficiency (BD)

Riboflavin
deficiency (RD)

Diagnosis needs confirmation by histology. The inflammatory infiltrate contains various proportions of
Langerhans cells with “coffee-bean” cleaved nuclei and eosinophilic cytoplasm. Positive immunostaining for
CDla and CD207 (langerin) are essential for a definitive diagnosis.

Caused by germline mutation with variable inheritance (X-linked, autosomal dominant, autosomal recessive).

The characteristic mucocutaneous triad consists of dysplastic nails, oral leukoplakia, and filigree, reticular skin
pigmentation. The triad and bone marrow failure are the major symptoms of Darier’s disease in children.

In children, multiple extracutaneous symptoms may be present before mucocutaneous manifestations. These
include pulmonary arteriovenous malformations, pulmonary fibrosis, liver disease, stenosis of the urethra,
esophagus, or lacrimal ducts, avascular necrosis of the hips and/or shoulders, malignancies among others.

Total lymphocyte flow fluorescent in situ hybridization (FISH) telomere lengths less than the first percentile for
age have a sensitivity and specificity of 97% and 91% for differentiating patients from unaffected relatives. Other
molecular biological techniques are Southern blot and real-time polymerase chain reaction (PCR).

The typical clinical symptoms of this rare dermatosis are DS-like facial eruptions, along with violaceous, papular,
and nodular lesions on trunk and extremities and trunk that are arranged in a linear and reticulate pattern.

AD is a common inflammatory disorder. The leading symptom is pruritus. Clinical features are age-dependent.
Infants present with acute, poorly defined itchy lesions consisting of papules and vesicles, often associated with
serous exudate and crusts. Involved are face, trunk, the extensor surfaces of the limb, and sometimes the napkin
region. In childhood, dry skin and lichenified papules and plaques affecting flexor surfaces is more common.
Facial involvement becomes less frequent and is concentrated in the perioral and periorbital area. The diagnosis is
made clinically and by medical history including family history of atopic disorders.

Psoriasis is another important inflammatory skin disease. It is less frequent among infants and children compared
to AD. Facial involvement and affection of the napkin area are a feature of infants and younger children. Napkin
psoriasis can become macerated. Itch is not as intense as with AD. The diagnosis is made primarily clinically.
Histology is rarely necessary.

The disease is seen frequently among infants. Irritant contact to urine and feces, and colonization by candida
yeasts are the major pathogenetic factors. Secondary colonization by bacteria or mixed microbiology develops
when the disease is diagnosed with delay and appropriate hygienic and medical approaches have been neglected.
Diagnosis is made clinically.

BD is a rare autosomal recessive disease caused by mutations in the B7D gen. Infants develop DS but more
important are variable neurological manifestations (seizure, sensorineural hearing loss, ataxia, spastic paresis,
visual impairment), apnea or stridor, infections, acidosis, and alopecia.

Diagnosis is based upon clinical presentation and enzyme activity in serum or plasma. Diagnosis can be
confirmed by genetic testing.

RD, also known as ariboflavinosis, is seen in case of insufficient dietary intake of riboflavin. Vegan diet of the
mother can cause RD in infants. Drugs and alcohol misuse are factors contributing to RD in adolescents and
adults. Gastrointestinal and liver disorders and anorexia nervosa are other possible underlying diseases.

The typical clinical manifestations are DS in association with cheilosis, angular stomatitis, glossitis, and severe
anemia with erythroid hypoplasia. The diagnosis can be confirmed by laboratory investigations. Erythrocyte
glutathione reductase which is dependent on the riboflavin cofactor FAD is considered the gold standard for
assessment of riboflavin long-term status.

randomized controlled trials have been conducted in adults
only [Table 2].5°-2

Topical treatment is the gold standard in the pediatric
population.  Shampoos containing zinc  pyrithione
or selenium disulfide are used for scalp DS and
dandruff.5*  Topical ketoconazole 1% in various
pharmaceutical preparations can be recommended for
10-15 days. No significant systemic absorption has been
demonstrated in neonates, but higher concentrations should
be avoided.’¥) Alternative treatment options include topical
1% ciclopirox or topical 2% miconazole. Sertoconazole
2% 1is more irritating and not recommended for infants.

386

Class 1 or 2 topical steroids such as hydrocortisone
1% monotherapy or in combination with ketoconazole,
especially for DS within skin folds may be a good choice
to defeat erythema.l>34

Emollients are important for the reconstitution of the
disturbed epidermal barrier function. Daily application
of baby shampoo combined with an emollient applied
thereafter is ideal for long-term treatment.

Urea-based keratolytics of up to 10% are used for scalp
lesions in adolescents. Salicylic acid 10% can be a temporary
option in adolescents, but is contraindicated in infants due

Indian Dermatology Online Journal | Volume 15 | Issue 3 | May-June 2024
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Table 2: Randomized controlled trials (RCT) for seborrheic dermatitis (2010-2023)

Ref Trial type n Drugs Outcome Age
Topical
treatment
[39] IIa, DB, 226 Topical roflumilast foam 0.3% vs. IGA clear or almost clear or 2 grade improvement >18 yrs
multicenter vehicle foam 1x/d from baseline at week 8: 73.8% (verum) vs.
40.9% (vehicle); mean reduction of WI-NRS at week
8:59.9% (verum vs. 36.6% (vehicle)
[40] RCT, DB, 48 1% Selenium disulphide (SeS2)- Relapse occurred in 16.7% in the SeS2 and in 54.2% >18 yrs
maintenance shampoo after 2 weeks topical in the vehicle group at week 8; absence of pruritus at
therapy, corticosteroids + salicylic acid1x/d vs. week 10: 76.2% with SeS2 and 57.1% with vehicl
single- center vehicle
[41] RCT, DB 60 Topical pimecrolimus 1% cream or Pimecrolimus caused better improvement on day >18 yrs,
sertaconazole 2% cream twice daily 14 and 28; relapse rate was significantly lower with facial SD
for 4 weeks pimecrolimus 4 weeks after cessation of treatment
[42] Multicenter RCT, 114 Topical tacrolimus 0.1% or Disease-free duration significantly longer with >18 yrs,
DB, maintenance ciclopiroxolamine 1% cream 2 times  tacrolimus; relapse rate within 24 weeks: 22.2% with ~ facial SD
therapy a week tacrolimus after a median delay of 91.5 days vs. 40.4%
with ciclopiroxolamine after a median delay of 27 days
[43] RCT, 30 Topical pimecrolimus 1% cream either After 4 weeks significantly better improvement with >18 yrs,
single- center twice daily for 2 weeks followed by ~ pimecrolimus twice daily facial SD
2 weeks of pimecrolimus for 4 weeks
moisturizer OR pimecrolimus 2 weeks
twice daily followed by pimecrolimus
1x/d for 2 weeks OR pimecrolimus
twice daily for 4 weeks
[44] RCT, 48 Topical nicotinamide (NCT) cream 4% Erythema, scaling, and infiltration were reduced by >18 yrs
single- center 1x/d, vs. placebo for 3 months 75%with NCT vs. 35% with placebo after 3 months
[45] RCT, DB, 274 2% miconazole nitrate shampoo vs. Equipotent improvement of CGls, SSSD, and PGIs by >18 yrs
multi-center 2% ketoconazole shampoo twice a day both shampoos
for 4 weeks
[46] RCT, DB, 60 Topical sertaconazole 2% cream vs.  Patient satisfaction after 4 weeks: 90% sertaconazole ~ >18 yrs
single- center pimecrolimus 1% cream twice daily  vs. 80% pimecrolimus
for 4 weeks
[47] RCT, DB, 138 Topical sertaconazole 2% cream vs. ~ Patient satisfaction after 4 weeks: 85.1% sertaconazole >18 yrs
single- center hydrocortisone 1% cream twice daily ~ vs. 76.9% hydrocortisone
for 4 weeks
[48] RCT, DB, 156 Topical sertaconazole 2% cream vs. Patient satisfaction after 4 weeks: 87.1% sertaconazole >18 yrs
single- center metronidazole 1% gel twice daily for  VS- 56.4% metronidazole
4 weeks
[49] RCT, DB, 128 Topical sertaconazole 2% cream vs.  Patient satisfaction after 4 weeks: 87.6% sertaconazole >18 yrs
single-center clotrimazole 1% cream twice daily for vs. 50% clotrimazole
4 weeks
[50] RCT, DB, 75 Topical 0.1% tacrolimus once a week, Topical pimecrolimus twice a week had the lowest >18 yrs
multi- center, twice a week, or vehicle twice a week, relapse rate
proactive for 10 weeks
[51] RCT, SB, 30 Topical tacrolimus 0.1% vs. Topical pimecrolimus was significantly less often >18 yrs
single- center hydrocortisone 1% ointment twice applied due to lack of symptoms compared to facial SD
daily for 4 weeks hydrocorticone
[52] RCT, DB, 75 Topical moisturizer containing 0.025% The cure rate of the moisturizer containing 0.025% 2 weeks
single- center, licochalcone or 1% hydrocortisone licochalcone and 1% hydrocortisone group was 90%  to 1 year
split-side twice daily for 2 weeks and 92% after 2 weeks
[54] RCT, 326 Treatment phase (4 weeks): either Combined treatment with CP + KC reduced erythema  >18 yrs
single-center clobetasol propionate shampoo (85-4% and 86-5%) significantly better than KC
0-05% (CP) combined with (66-3%), reduced scaling (86.6% and 80.5%) than
Ketoconazole (KC) twice weekly OR  KC (63.8%), and reduced pruritus significantly more
CP twice weekly alternating with KC  (86.6% and 89%) than KC (76.3%) after 4 weeks.
twice weekly
Contd...
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Table 2: Contd...

Ref Trial type n Drugs Outcome Age
OR CP 4 times weekly alternating KC maintenance therapy was more effective after
with KC twice weekly. Maintenance ~ KC or CP (twice weekly) in contrast to CP 4 times
phase (4 weeks) KC once weekly. a week+KC twice a week. There was no significant
Follow-up phase: only mild shampoo rebound at week 12 irrespective of previous treatment
Oral
treatment
[55] RCT, 45 Isotretinoin 10 mg q.0.d. vs. Sebum reduction after 3 and 6 months significantly >18 yrs
single- center anti- seborrhoical topical treatment for greater with isotretinoin; skin and lip dryness were a
6 months common adverse event with isotretinoin
[56] RCT, 68 Itraconazole 200 mg/daily or placebo SDASI improvement after 4 months: >18 yrs

single- center
of every month for the following 3
months

for 1 week and then for the first 2 days 93.1% (itraconazole) vs. 53.6% in the placebo group;

relapse rate significantly

lower in the itraconazole group

Legend: CGls, Clinical Global Impressions; DB, double-blind; IGA, investigator global assessment; q.0.d., every other day; PGIs, Patient
Global Impressions; SB, single-blinded; SD, seborrheic dermatitis; SDASI, Seborrheic Dermatitis Area Severity. Index; SSSD, Symptom
Scale of Seborrhoeic Dermatitis; WI-NRS - Worst Itch Numeric Rating Scale; KC: Ketoconazole?

Figure 5: Disseminated infantile DS, a differential diagnosis to pityriasis
rosea

to possible systemic toxicity. In infants, a combination of
dicaprylyl carbonate, polydimethylsiloxane, and silicones
in fluid (Loyon; G. Pohl-Boskamp GmbH and Co. KG,
Hohenlockstedt, Germany) is a safe option for cradle cap.F®

In a systematic review of oral medications for DS, Gupta
et al. (2014) have identified randomized controlled trials
in adult patients only for ketoconazole, fluconazole,
and terbinafine.’”7 Oral medication with antifungals
is rarely necessary in pediatric DS. The dosage in
adolescents >40 kg is 250 mg of terbinafine/d, 5 mg/
kg/d of itraconazole, and 5-6 mg/kg/d of fluconazole. The
average duration of treatment is 4—6 weeks.®!

The following approaches are no longer recommended

based on the principles of evidence-based medicine:

+ oral biotin (lack of efficacy)

» topical olive oil (favors Malassezia spp.)

» topical flumethasone (risk of skin atrophy and systemic
absorption)

o topical ketoconazole 2% for infants

absorption).*”!

(systemic

There are some new drugs on the horizon with a potential
for use in DS. A possible new topical treatment option for
severe facial DS in adolescents consists of tapinarof 1%
ointment. Tapinarof is a first-in-class, topical small molecule
aryl hydrocarbon receptor (AhR) agonist.®”! Another drug
in the therapeutic pipeline for facial DS in adolescents is
1.5% ruxolitinib cream. Ruxolitinib is a Janus kinase (JAK)
inhibitor ~ selectively targeting JAK1 and JAK2.%"
Apremilast, an oral selective phosphodiesterase-4 (PDE-4)
inhibitor, was used successfully in a case of adult
recalcitrant DS.I! The topical PDE-4 inhibitor roflumilast
has been investigated for adult seborrheic dermatitis in a
randomized controlled trial with success (see [Table 2])B"

A summary of established treatment options for pediatric
cases are given in Table 3.[45-495¢]

Conclusions

DS is a common inflammatory dermatosis of infants and
adolescents. Clinical presentation, differential diagnosis,
comorbidities, and treatment differ from adult DS. In
infants, a bipolar appearance is commonly seen. Pruritus
is absent. Recent investigations have demonstrated peculiar
changes in the skin microbiome. This could open new
directions for treatment and prevention in the future.
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Table 3: Treatment options in pediatric DS

Age group Indications Severity Treatment(s) References
Infants Scalp Mild Selenium sulfide 2.5% shampoo; zinc pyrithione 1%-2% shampoo [61,62]
Dicaprylyl carbonate/ [56]
polydimethylsiloxane/silicones fluid [61,62]
ciclopirox 1% shampoo, 0.77% gel; ketoconazole 1%
Moderate/severe Hydrocortisone 1% liniment or 0.1% lotion [61,62]
Non-scalp Mild Ciclopirox 1% cream; ketoconazole 1% cream [62]
Moderate/severe Hydrocortisone 1% liniment or cream [61,62]
Adolescents Scalp Mild Salicylic acid 3% shampoo; tar 1-2% shampoo; selenium sulfide [61,62]
2.5% shampoo; zinc pyrithione 1%-2% shampoo; ketoconazole
1-2% shampoo, 2% foaming gel, or 20 mg/g hydrogel
Moderate/severe Alcomethasone 0.05% ointment; desonide 0.05% cream [61,61]
Non-Scalp Mild Ketoconazole 2% foaming gel, or 20 mg/g hydrogel [61,62]
miconazole 2% cream, clotrimazole 1% cream [61,63]
sertoconazole 2% cream, lithium succinate/gluconate 8% ointment [41,61]
Moderate Alcomethasone 0.05% ointment; desonide 0.05% cream; [61,62]
Severe Itraconazole 100 mg caps; terbinafine 250 mg caps; fluconazole [61,62]
50 mg caps isotretinoin 10 mg caps/d [52,64]

Financial support and sponsorship
Nil.
Conflicts of interest

There are no conflicts of interest.

References

1. Unna PG. Histologischer Atlas zur Pathologie der Haut.
Hamburg and Leipzig, Verlag von Leopold Voss 1897.

2. Buja A, Miatton A, Cozzolino C, Monasta L, Grada A,
Karimkhani CA, et al. The global, regional, and national burden of
seborrheic dermatitis: Results and insights from the Global Burden
of Disease 2019 Study. Arch Dermatol Res 2023;315:1143-9.

3. Zhang H, Ran Y, Xie Z, Zhang R. Identification of Malassezia
species in patients with seborrheic dermatitis in China.
Mycopathologia 2013;175:83-9.

4. Schachner L, Ling NS, Press S. A statistical analysis of a
pediatric dermatology clinic. Pediatr Dermatol 1983;1:157-64.

5. Foley P, Zuo Y, Plunkett A, Merlin K, Marks R. The frequency
of common skin conditions in preschool-aged children in
Australia: Seborrheic dermatitis and pityriasis capitis (cradle
cap). Arch Dermatol 2003;139:318-22.

6. Tragiannidis A, Bisping G, Koehler G, Groll AH. Minireview:
Malassezia infections in immunocompromised patients. Mycoses
2010;53:187-95.

7.  Mameri ACA, Carneiro S, Mameri LMA, Telles da Cunha JM,
Ramos-E-Silva M. History of seborrheic dermatitis: Conceptual
and clinico-pathologic evolution. Skinmed 2017;15:187-94.

8. Sanghvi SY, Schwartz RA. Leiner’s disease (erythroderma
desquamativum): A review and approach to therapy. Dermatol
Ther 2021;34:¢14510.

9. Karpierz K, Kuchar EP. An infant with seborrhoeic dermatitis
and eczema herpeticum complicated by a generalized infection.
Cureus 2021;13:e16818.

10. Kayiran MA, Sahin E, Kogoglu E, Sezerman OU, Giirel MS,
Karadag AS. Is cutaneous microbiota a player in disease
pathogenesis? Comparison of cutaneous microbiota in psoriasis

12.

13.

15.

16.

17.

19.

20.

21.

Indian Dermatology Online Journal | Volume 15 | Issue 3 | May-June 2024

and seborrheic dermatitis with scalp involvement. Indian J
Dermatol Venereol Leprol 2022;88:738-48.

Tao R, Li R, Wang R. Comparative analysis of the facial
microbiome between rosacea and seborrheic dermatitis.
Indian J Dermatol Venereol Leprol 2023:1-3. doi: 10.25259/
1JDVL 215 2022.

Schoch JJ, Monir RL, Satcher KG, Harris J, Triplett E, Neu J.
The infantile cutaneous microbiome: A review. Pediatr Dermatol
2019;36:574-80.

Widaty S, Surachmiati L, Legiawati L, Sirait SP, Krisanti 1A,
Budianti WK, et al. Scalp microbiome of healthy women wearing
hijab compared to those not wearing hijab: A cross-sectional
study. Sci Rep 2023;13:11797.

Veraldi S, Angileri L, Barbareschi M. Seborrheic dermatitis and
anti-COVID-19 masks. J Cosmet Dermatol 2020;19:2464-65.
Tollesson A, Frithz A, Stenlund K. Malassezia furfur in infantile
seborrheic dermatitis. Pediatr Dermatol 1997;14:423-5.
Wikramanayake TC, Borda LJ, Miteva M,
Seborrheic  dermatitis—looking beyond Malassezia.
Dermatol 2019;28:991-1001.

Park HR, Oh JH, Lee YJ, Park SH, Lee YW, Lee S, et al.
Inflammasome-mediated Inflammation by Malassezia in human
keratinocytes: A comparative analysis with different strains.
Mycoses 2021;64:292-9.

Paus R.
Exp.

. Adalsteinsson JA, Kaushik S, Muzumdar S, Guttman-Yassky E,

Ungar J. An update on the microbiology, immunology and
genetics of seborrheic dermatitis. Exp Dermatol 2020;29:481-9.
Mills KJ, Hu P, Henry J, Tamura M, Tiesman JP, Xu J. Dandruff/
seborrhoeic dermatitis is characterized by an inflammatory
genomic  signature and possible immune dysfunction:
Transcriptional analysis of the condition and treatment effects of
zinc pyrithione. Br J Dermatol 2012;166 Suppl 2:33-40.
Suchonwanit P, Triyangkulsri K, Ploydaeng M, Leerunyakul K.
Assessing biophysical and physiological profiles of scalp
seborrheic dermatitis in the Thai population. Biomed Res Int
2019;2019:5128376.

Jackson JM, Alexis A, Zirwas M, Taylor S. Unmet needs for
patients with seborrheic dermatitis. J] Am Acad Dermatol 2022:
S0190-9622 (22) 03307-2. doi: 10.1016/j.jaad. 2022.12.017.

389



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

390

Chiriac and Wollina: Seborrheic dermatitis

Kim H, Yun JW, Baek G, Kim S, Jue MS. Differential microRNA
profiles in elderly males with seborrheic dermatitis. Sci Rep
2022;12:21241.

Borda LJ, Wikramanayake TC. Seborrheic dermatitis and
dandruff: A comprehensive review. J Clin Investig Dermatol
2015;3: 10.13188/2373-1044.1000019.

Zingkou E, Pampalakis G, Sotiropoulou G. Keratinocyte
differentiation and proteolytic pathways in skin (patho)
physiology. Int J Dev Biol 2022;66:269-75.

Yu Z, Kaizhi S, Jianwen H, Guanyu Y, Yonggang W. A deep
learning-based approach toward differentiating scalp psoriasis
and seborrheic dermatitis from dermoscopic images. Front
Med (Lausanne) 2022;9:965423.

Golinska J, Sar-Pomian M, Rudnicka L. Diagnostic accuracy of
trichoscopy in inflammatory scalp diseases: A systematic review.
Dermatology 2022;238:412-21.

Elish D, Silverberg NB. Infantile seborrheic dermatitis. Cutis
2006;77:297-300.

Wallach D. Dermite séborrhéique
néonatale. Paris: Maloine: 2009; 168-71.
Abdel-Hamid 1A, Agha SA, Moustafa YM, El-Labban AM.
Pityriasis amiantacea: A clinical and etiopathologic study of
85 patients. Int J Dermatol 2003;42:260-4.

Johansson C, Tengvall Linder M, Aalberse RC, Scheynius A.
Elevated levels of IgG and IgG4 to Malassezia allergens in
atopic eczema patients with IgE reactivity to Malassezia. Int
Arch Allergy Immunol 2004;135:93-100.

T S R, Waikhom S, K SK, Reddy ME. A clinicoepidemiological
study of cutaneous and systemic comorbidities of seborrheic
dermatitis in adolescent and adult females. Cureus
2023;15:¢40972.

Ozgul A, Altunisik N, Turkmen D, Sener S. The relationship
between seborrheic dermatitis and body composition parameters.
North Clin Istanb 2023;10:271-6.

Lebsing S, Chaiyarit J, Techasatian L. Diaper rashes can indicate
systemic conditions other than diaper dermatitis. BMC Dermatol
2020;20:7.

Pistoni F, Peroni A, Colato C, Schena D, Girolomoni G.
Keratosis lichenoides chronica: Case-based review of treatment
options. J Dermatolog Treat 2016;27:383-8.

St Claire K, Bunney R, Ashack KA, Bain M, Braniecki M,
Tsoukas MM. Langerhans cell histiocytosis: A great imitator.
Clin Dermatol 2020;38:223-34.

Jaros J, Hendricks AJ, Shi VY, Lio PA. A practical approach
to recalcitrant face and neck dermatitis in atopic dermatitis.
Dermatitis 2020;31:169-77.

Zander N, Sommer R, Schifer I, Reinert R, Kirsten N,
Zyriax BC, et al. Epidemiology and dermatological comorbidity
of seborrhoeic dermatitis: Population-based study in 161 269
employees. Br J Dermatol 2019;181:743-8.

Alexopoulos A, Kakourou T, Orfanou I, Xaidara A, Chrousos G.
Retrospective analysis of the relationship between infantile
seborrheic dermatitis and atopic dermatitis. Pediatr Dermatol
2014;31:125-30.

Zirwas MJ, Draelos ZD, DuBois J, Kircik LH, Moore AY,
Stein Gold L, et al. Efficacy of roflumilast foam, 0.3%,
in patients with seborrheic dermatitis: A  double-blind,
vehicle-controlled phase 2a randomized clinical trial. JAMA
Dermatol 2023;159:613-20.

Massiot P, Reygagne P, Chagnoleau C, Kanoun-Copy L,
Pouradier F, Loussouarn G, et al. Maintenance effect of a
once-weekly regimen of a Selenium Disulfide-based shampoo
in moderate-to-severe scalp seborrheic dermatitis after initial

infantile. Dermatologie

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

treatment with topical
Dermatol 2023;33:13-8.
Azizzadeh M, Pahlevan D, Bagheri B. The efficacy and safety
of pimecrolimus 1% cream vs. sertaconazole 2% cream in
the treatment of patients with facial seborrhoeic dermatitis:
A randomized blinded trial. Clin Exp Dermatol 2022;47:926-31.
Joly P, Tejedor I, Tetart F, Cailleux HC, Barrel A, De Preville PA,
et al. Tacrolimus 0.1% versus ciclopiroxolamine 1% for
maintenance therapy in patients with severe facial seborrheic
dermatitis: A multicenter, double-blind, randomized controlled
study. J Am Acad Dermatol 2021;84:1278-84.

Zhao J, Sun W, Zhang C, Wu J, Le Y, Huang C, et al.
Comparison of different regimens of pimecrolimus 1% cream in
the treatment of facial seborrheic dermatitis. J Cosmet Dermatol
2018;17:90-4.

Fabbrocini G, Cantelli M, Monfrecola G. Topical nicotinamide
for seborrheic dermatitis: An open randomized study.
J Dermatolog Treat 2014;25:241-5.

Goldust M, Rezaee E, Raghifar R. Treatment of seborrheic
dermatitis: Comparison of sertaconazole 2% cream versus
pimecrolimus 1% cream. Ir J Med Sci 2013;182:703-6.

Goldust M, Rezaee E, Masoudnia S, Raghifar R. Clinical
study of sertaconazole 2% cream vs. hydrocortisone 1%
cream in the treatment of seborrheic dermatitis. Ann Parasitol
2013;59:119-23.

Goldust M, Rezaee E, Raghifar R. A double blind study of
the effectiveness of sertaconazole 2% cream vs. metronidazole
1% gel in the treatment of seborrheic dermatitis. Ann Parasitol
2013;59:173-7.

Kim TW, Mun JH, Jwa SW, Song M, Kim HS, Ko HC, et al.
Proactive treatment of adult facial seborrhoeic dermatitis
with 0.1% tacrolimus ointment: Randomized, double-blind,
vehicle-controlled, multi-centre trial. Acta Derm Venereol
2013;93:557-61.

Wananukul S, Chatproedprai S, Charutragulchai W. Randomized,
double-blind, split-side comparison study of moisturizer
containing licochalcone vs. 1% hydrocortisone in the treatment
of infantile seborrhoeic dermatitis. J Eur Acad Dermatol Venereol
2012;26:894-7.

Ortonne JP, Nikkels AF, Reich K, Ponce Olivera RM, Lee JH,
Kerrouche N, er al. Efficacious and safe management of
moderate to severe scalp seborrhoeic dermatitis using clobetasol
propionate shampoo 0-05% combined with ketoconazole
shampoo 2%: A randomized, controlled study. Br J Dermatol
2011;165:171-6.

de Souza Leao Kamamoto C, Sanudo A, Hassun KM, Bagatin E.
Low-dose oral isotretinoin for moderate to severe seborrhea
and seborrheic dermatitis: A randomized comparative trial. Int J
Dermatol 2017;56:80-5.

Ghodsi SZ, Abbas Z, Abedeni R. Efficacy of oral itraconazole
in the treatment and relapse prevention of moderate to severe
seborrheic dermatitis: A randomized, placebo-controlled trial.
Am J Clin Dermatol 2015;16:431-7.

Hasanbeyzade S. The effects of zinc pyrithione and selenium
disulfide shampoos on the lesion-free period after treatment in
patients with seborrheic dermatitis. J Clin Aesthet Dermatol
2023;16:40-2.

Victoire A, Magin P, Coughlan J, van Driel ML. Interventions for
infantile seborrhoeic dermatitis (including cradle cap). Cochrane
Database Syst Rev 2019;3:CD011380.

Brodell RT, Patel S, Venglarcik JS, Moses D, Gemmel D.
The safety of ketoconazole shampoo for infantile seborrheic
dermatitis. Pediatr Dermatol 1998;15:406-7.

corticosteroid/salicylic acid. Eur J

Indian Dermatology Online Journal | Volume 15 | Issue 3 | May-June 2024



56.

57.

58.

59.

60.

Indian Dermatology Online Journal | Volume 15 | Issue 3 | May-June 2024

Chiriac and Wollina: Seborrheic dermatitis

Hengge UR. Topical, Non-Medicated LOYON(®) in facilitating
the removal of scaling in infants and children with cradle
cap: A proof-of-concept pilot study. Dermatol Ther (Heidelb)
2014;4:221-32.

Gupta AK, Richardson M, Paquet M. Systematic review of
oral treatments for seborrheic dermatitis. J Eur Acad Dermatol
Venereol 2014;28:16-26.

Tucker D, Masood S. Seborrheic Dermatitis. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2023.

Issa NT, Kaiser M. First use of tapinarof monotherapy for
seborrhoeic dermatitis: A case report. Acta Derm Venereol
2023;103:adv12343.

Cohen SR, Gordon SC, Lam AH, Rosmarin D. Recalcitrant
seborrheic dermatitis successfully treated with apremilast.
J Cutan Med Surg 2020;24:90-1.

61.

62.

63.

64.

Dall’Oglio F, Nasca MR, Gerbino C, Micali G. An overview
of the diagnosis and management of seborrheic dermatitis. Clin
Cosmet Investig Dermatol 2022;15:1537-48.

Cheong WK, Yeung CK, Torsekar RG, Suh DH,
Ungpakorn R, Widaty S, et al. Treatment of seborrheic
dermatitis in Asia: A consensus guide. Skin Appendage Disord
2016;1:187-96.

Faergemann J. Seborrhoeic dermatitis and pityrosporum
orbiculare: Treatment of seborrhoeic dermatitis of the scalp
with miconazole-hydrocortisone (Daktacort), miconazole and
hydrocortisone. Br J Dermatol 1986;114:695-700.

Yanfei Z, Xiaoying N, Dingwei Z, Wei W, Jianwen R. Efficacy
and safety of oral isotretinoin in the treatment of moderate
to severe seborrheic dermatitis: A retrospective study. Int J
Dermatol 2023;62:759-63.

391



