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A B S T R A C T

Background

Infantile seborrhoeic dermatitis (ISD) is a chronic, inflammatory, scaling skin condition, which causes redness and a greasy scaling rash
in infants and young children. It can last from weeks to months, but rarely years. When it occurs on the scalp, it is referred to as 'cradle
cap'. While benign and self-limiting, irrelevant of its location on the body, it can distress parents. The eFectiveness of commonly promoted
treatments is unclear.

Objectives

To assess the eFects of interventions for infantile seborrhoeic dermatitis in children from birth to 24 months of age.

Search methods

We searched the following databases up to 22 May 2018: Cochrane Skin Group Specialised Register, CENTRAL, MEDLINE, Embase, and
LILACS. We searched trials registers and checked reference lists of included studies for further references to randomised controlled trials
(RCTs). We searched for unpublished RCTs and grey literature via web search engines, and wrote to authors and pharmaceutical companies.

Selection criteria

We included RCTs of interventions for ISD in children from birth up to 24 months who were clinically diagnosed by a healthcare practitioner
with ISD or cradle cap. We allowed comparison of any treatment to no treatment or placebo, and the comparison of two or more treatments
or a combination of treatments.

Data collection and analysis

We used standard methodological procedures expected by Cochrane. The primary outcome measures were 'Change in severity score
from baseline to end of study' and 'Percentage of infants treated who develop adverse eFects or intolerance to treatment'. The secondary
outcome was 'Improvement in quality of life (QoL) as reported by parents'.

Main results

We included six RCTs (one with a cross-over design) randomising 310 children and reporting outcomes for 297 children. Most participants
were aged under seven months with only two participants aged over one year (seven and 12 years old); where specified, 60% were boys.
In two studies, condition severity was mild to moderate; one study included two participants with severe ISD; the other studies did not
describe baseline severity or described it as body surface area aFected.
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The study setting was not always clear but likely a paediatric outpatient clinic in the following countries: Thailand, Israel, USA, France,
and Australia.

Two studies compared oral biotin (a B group vitamin) against placebo, two studies compared proprietary products against placebo cream
or a control shampoo, and two studies compared topical corticosteroids against other products. The studies were generally short-term,
between 10 and 42 days' duration; only one study followed the participants until resolution of the rash or eight months of age.

We assessed the risk of bias as unclear for most aspects due to lack of reporting, but two of the studies were at high risk of performance
and detection bias due to the appearance of the intervention, the trial design (open-label), or use of overlabelled tubes. Two trials had a
high risk of attrition bias.

All the results given below were based on very low-quality evidence. Treatment duration ranged from one week to three weeks.

For the two trials comparing biotin versus placebo (n = 35), one did not report a measure of change in severity (only change in duration of
rash) while the other did not report raw data (only 'no statistically significant diFerence'), measured at three weeks. Neither trial reported
on adverse events.

Two trials compared proprietary products against placebo (n = 160). One trial assessed change in severity via percentage success (96%
of participants in non-steroidal cream Promiseb versus 92% in placebo), and reported no adverse events (both assessed at day 14). The
other trial assessed change in severity via reduction in lesional score (surface area covered), finding better results for lactamide MEA gel (a
moisturising agent) plus shampoo (81.4%) compared with shampoo only (70.2%; P = 0.0092). No adverse events were described, but signs
of discomfort were similar in both groups (both assessed at day 21).

In the comparison of topical steroids versus another product, change in severity was measured through evaluation of cure and body surface
(n = 102).

In one trial comparing hydrocortisone 1% lotion with licochalcone 0.025% lotion, there was no significant diFerence in participants cured
(95.8% with hydrocortisone compared to 97.1% with licochalcone). One person in the licochalcone group developed more erythema, but
there were no other adverse events (both outcomes assessed at day 14). In the trial comparing flumethasone pivalate 0.02% ointment
versus eosin 2% aqueous solution, a reduction in body surface area aFected was seen in both groups at day 10 (9% with corticosteroid
versus 7% with aqueous solution), with all infants showing less than 10% involvement. There were no adverse events (both outcomes
assessed at day 10).

No studies measured QoL.

We found no trials testing commonly used treatments such as mineral oils, salicylic acid, or antifungals.

Authors' conclusions

Our review identified only a limited number of studies investigating the eFects of interventions for ISD in infants and young children. Unlike
the reviews investigating the eFects of treatments in adults, our results showed that there is uncertainty regarding the eFectiveness and
safety of studied treatments due to the very low-certainty evidence for all comparisons and outcomes.

We assessed most bias domains as at unclear risk, but there was a high risk of bias for (mainly) performance, attrition, and detection bias.
Evidence was limited further by imprecision (small studies, low number of events), indirectness (mainly with the outcomes assessed), and
poor trial reporting. In most studies, the prognosis for the condition was favourable regardless of intervention but interpretation is limited
by the very low-certainty evidence.

Further research is needed with large, well-conducted, and well-reported intervention trials, particularly of interventions commonly
recommended or used, such as emollients or shampoos and brushing, antifungals, or steroids. All studies should report standardised and
validated relevant outcome measures, including adverse events, severity, and QoL, and they should be conducted in primary care settings
where the majority of ISD is managed. Future trials should compare against placebo, no treatment, or standard care.

P L A I N   L A N G U A G E   S U M M A R Y

Treatments for infantile seborrhoeic dermatitis (including cradle cap), an inflammatory, scaly skin condition

Review question

How eFective (in terms of cure and improving quality of life) and safe are treatments for infantile seborrhoeic dermatitis (ISD) in children
from birth up to 24 months of age, when compared with each other, no treatment, or placebo (an identical in appearance but inactive
treatment)?

Background
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ISD is an inflammatory scaly skin condition that can appear soon aOer birth, and generally lasts weeks to months. When it aFects the scalp,
it is commonly called 'cradle cap'. The condition aFects infants of all ethnic backgrounds and climate zones, with up to 71% of infants
aFected within the first three months of life.

While the cause of cradle cap is unclear, factors that play a role include yeast growth on the skin, naturally occurring oils on the skin, and
presence of maternal hormones in the child's body aOer birth. ISD is usually mild and does not cause distress to the child. However, it can
concern parents.

Treatments promoted for children aFected by ISD include soOening agents, followed by mechanical scale removal (shampooing and
combing), as well as the treatments used for adult seborrhoeic dermatitis such as antifungals and corticosteroids. Unlike seborrhoeic
dermatitis in adults, there are uncertainties regarding safety and eFectiveness of ISD treatments.

Study characteristics

We included six studies which were small with 310 infants, of whom 297 were included for analysis. The studies were short (10 to 42 days),
and generally poor quality. Studies were in diFerent countries, and, where stated, in paediatric clinics. Where stated in three studies, 60%
were boys (144 boys among 241 infants). Most infants were aged under seven months; two were aged seven and 12 years. ISD severity
where described was mild to moderate; one study included two participants with severe ISD.

The treatments tested included: oral biotin (a B group vitamin) compared to placebo; trademarked creams or gels compared to placebo
(or a control group); and steroid lotion or ointment compared to licochalcone (Chinese liquorice) cream and eosin (a red staining agent).

Four studies had support from pharmaceutical companies: in three studies, a company supplied the intervention product; a company
assisted with statistical analysis in one study; one employed a study author; and one had authors who were consultants to the
pharmaceutical company.

The evidence is current to 22 May 2018.

Key results

Two trials assessed oral biotin versus placebo. One study only assessed duration of rash, and the other only reported that there was no
diFerences between groups. Thus, it was unclear which treatment was more eFective.

In the two trials assessing trademarked skin products versus placebo, there was similar improvement in severity between Promiseb cream
(96%) and placebo (92%). One trial assessed lactamide MEA gel plus shampoo versus shampoo only. Reduction of surface area covered
and severity of rash was slightly higher in the gel group (81.4%) compared with shampoo only (70.2%).

When comparing hydrocortisone 1% lotion with licochalcone 0.025% lotion in one study, cure rates, as a sign of severity, were also
similar (95.8% with hydrocortisone versus 97.1% with licochalcone). Reduction in body surface area aFected was similar when comparing
flumethasone pivalate 0.02% ointment (9%) versus eosin 2% aqueous solution (7%).

Only two trials reported side eFects, including one case of increased skin redness with licochalcone, while in the study comparing lactamide
MEA gel plus shampoo versus shampoo only there were no specific side eFects reported.

No studies measured improvement in quality of life.

Quality of the evidence

The quality of the evidence was downgraded to very low for all outcome measures in this review due to serious concerns with how the
studies were conducted (risk of bias), how the outcomes were measured and reported, diFerences between the assessed treatments, and
the small number of participants included. Thus, we cannot be certain of their accuracy.
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Summary of findings for the main comparison.   Biotin compared to placebo for infantile seborrhoeic dermatitis (including cradle cap)

Biotin compared to placebo for infantile seborrhoeic dermatitis (including cradle cap)

Patient or population: infantile seborrhoeic dermatitis (including cradle cap)
Setting: paediatric department in Israel (Erlichman 1981) and Australia (Keipert 1976)
Intervention: biotin
Comparison: placebo

Anticipated absolute effects*
(95% CI)

Outcomes

Risk with
placebo

Risk with bi-
otin

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Change in
severity

See comment See comment — 39 (2 RCTs) ran-
domised but
only 35 includ-
ed in analysis

⊕⊝⊝⊝

Very lowa

Change in severity assessed using different scales and
metrics.

Erlichman 1981 reported duration of rash 1.3 (SD 0.9)
months in the placebo group and 1.4 (SD 0.8) months in
the biotin group, but the study did not report an explicit
measure of change in severity.

Keipert 1976 did not report raw data for changes in
severity but reported no statistical difference between
biotin and placebo. There was "a strongly significant
difference in the quantitative measure for whatever
was used first" (likely due to effectiveness of the topical
steroid).

Adverse events See comment See comment — 39 (2 RCTs) — Not reported.

Quality of life — — — — — Not measured.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; RCT: randomised controlled trial; SD: standard deviation.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
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Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aEvidence downgraded by three levels to very low because of serious risk of bias (incomplete outcome reporting in Erlichman 1981 and in Keipert 1976 the manufacturer analysed
the data), serious imprecision (small numbers and wide confidence intervals) and serious indirectness (in Keipert 1976 study infants were also treated with topical betamethasone
cream).
 
 

Summary of findings 2.   Proprietary products compared to placebo for infantile seborrhoeic dermatitis (including cradle cap)

Proprietary products compared to placebo for infantile seborrhoeic dermatitis (including cradle cap)

Patient or population: infantile seborrhoeic dermatitis (including cradle cap)
Setting: paediatric hospitals and practices
Intervention: proprietary products
Comparison: placebo

Anticipated absolute effects*
(95% CI)

Outcomes

Risk with
placebo

Risk with Pro-
prietary prod-
ucts

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Change in
severity

See comment See comment — 166 randomised
(2 RCTs); 160 in-
cluded in analy-
sis

⊕⊝⊝⊝

Very lowa

Change in severity assessed using different scales and
metrics.

David 2013: success on IGA (day 14): 96% (95% CI 80%
to 99%) with Promiseb vs 92% (95% CI 65% to 99%) with
placebo; absolute risk reduction 4% (95% CI -13% to
32%).

Ribet 2007: lesional score reduction (reduction of sur-
face area covered) (day 21): 81.4% with lactamide MEA
gel + shampoo vs 70.2% with shampoo alone.

Adverse events See comment See comment — 166 (2 RCTs) ⊕⊝⊝⊝

Very lowa

David 2013: no adverse events reported.

Ribet 2007: tolerance of the intervention and compara-
tor was described as very good or good in "almost all2 in
both groups, but no numerical data reported or obtain-
able. Specific adverse events not described but signs of
discomfort similar in both groups.

Quality of life — — — — — Not measured.
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; IGA: investigator global assessment; MEA gel: a moisturising agent; RCT: randomised controlled trial.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded by three levels to very low because of serious risk of bias (Ribet 2007 was an open-label study and the study was conducted within the laboratories of the
manufacturer), indirectness (diFerent proprietary treatments used), and serious imprecision (small studies).
 
 

Summary of findings 3.   Topical steroids compared to comparator for infantile seborrhoeic dermatitis (including cradle cap)

Topical steroids compared to comparator for infantile seborrhoeic dermatitis (including cradle cap)

Patient or population: infantile seborrhoeic dermatitis (including cradle cap)
Setting: paediatric departments in Thailand (Wananukul 2012) and Israel (Shohat 1987)
Intervention: topical steroids
Comparison: comparator (licochalcone 0.025% lotion; eosin 2% aqueous solution)

Anticipated absolute effects*
(95% CI)

Outcomes

Risk with com-
parator

Risk with topi-
cal steroids

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Change in
severity

See comment See comment — 105 (2 RCTs)
randomised;
102 included in
analysis

⊕⊝⊝⊝

Very lowa

Change in severity assessed using different scales and
metrics.

Wananukul 2012: cleared by day 14: 97% (95% CI 91%
to 99%) with licochalcone 0.025% lotion vs 96% (95% CI
89% to 99%) with hydrocortisone 1% lotion; absolute
risk reduction 1.3% (95% CI –6% to 9%) (no difference
between groups on day 14).

Shohat 1987: < 10% of body surface in both groups on
day 10 (flumethasone pivalate 0.02% ointment vs eosin
2% aqueous solution)
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Adverse events See comment See comment — 105 (2 RCTs) ⊕⊝⊝⊝

Very lowa

1 participant in the licochalcone group developed an
adverse effect. No other adverse events observed.

Quality of life — — — — — Not measured.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: confidence interval; RCT: randomised controlled trial.

GRADE Working Group grades of evidence
High quality/certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate quality/certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different.
Low quality/certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low quality/certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded three levels to very low because of serious risk of bias (Shohat 1987 used staining agent that precludes blinding and Wananukul 2012 split-body design has high
risk of contamination), indirectness (diFerent products used as comparator) and imprecision (small studies).
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B A C K G R O U N D

Description of the condition

Infantile seborrhoeic dermatitis (ISD) is a chronic, inflammatory
scaling skin condition, which typically causes redness and a patchy,
greasy scaling rash in babies and young children. It occurs on hair-
bearing and intertriginous areas (where skin rubs together) where
there are more numerous sebaceous glands (glands that secrete
oils onto the hair follicles to lubricate the skin) (Schwartz 2006).
It frequently involves the scalp, where it is commonly referred to
as cradle cap, because the hard scaly patches on a red inflamed
base can become thickened and confluent, resembling a cap (Elish
2006). The scalp scale can be white or yellow. ISD can also aFect
the eyebrows, skin behind the ears, diaper or nappy area, and skin
creases of the neck and under the arms. The appearance in the skin
creases may be a moist red rash rather than the yellowish scaly rash
seen on the scalp (eTG Complete 2016; Janniger 1993). The rash is
not itchy or painful, and usually, babies are oblivious to it, though it
may cause distress to parents. It is generally self-limiting, clearing
by four to six months of age in most cases (Elish 2006; Gelmetti
2011). Diagnosis is clinical, based on the presence of the typical
distribution involving the frontal and vertex areas of the scalp, the
presence of yellowish adherent scale, with or without rash in the
skin creases and with a (presumed) absence of itch (Gelmetti 2011).

The condition occurs worldwide and aFects all ethnic groups
(Palamaras 2012). It is very common, with the highest point
prevalence – as reported in one large community-based study
– observed in the first three months of life (71.7%) and a high
prevalence in children under one year old (44.5%), reducing to 7.5%
for the age range 12 months to 23 months (Foley 2003). Most of
these cases are mild. Prevalence subsequently drops to less than
1% in children aged three years old (Foley 2003). One community-
based cohort study in Germany documented the prevalence of
cradle cap as at 58.4% in the first year of life (Weisse 2012). However,
this study only reported doctor diagnosis of the condition, so
may have under-reported the true prevalence. One Indian study
retrospectively reviewed outpatient paediatric dermatology clinic
records and reported that 52.4% of children presenting under ones
year of age had ISD (Sardana 2009).

Given the considerable prevalence of the condition at one year
of age but low prevalence in children aged over two years, for
the purposes of this review, we use the term 'infantile' loosely
to refer to children aged 0 to 24 months. There is some debate
about the degree to which ISD is the same entity as adult or
adolescent seborrhoeic dermatitis, with some authors defining
them as separate conditions bearing no relationship (eTG Complete
2016). Other authors claim that it is the same disease (Schwartz
2006), or at least similar enough to be able to extrapolate adult
treatment data for the paediatric population (Cohen 2004). One
study (with only 46% of participants followed up) cautiously
suggested a possible link between ISD and later seborrhoeic
dermatitis (Mimouni 1995), although this conflicted with the results
of another smaller retrospective cohort study (Menni 1989). Much of
the literature on ISD cites research in adults when discussing both
causes and treatments of the condition. There is similar debate
about whether ISD is part of a spectrum leading to atopic dermatitis
or psoriasis, a clinical syndrome presentation for several diseases,
or a separate condition (Alexopoulos 2014; Elish 2006; Gelmetti
2011; Moises-Alfaro 2002; Neville 1975; Williams 2005). ISD has been
proposed as an umbrella term encompassing several unrelated

diseases, such as atopic dermatitis, psoriasis, Langerhans' cell
histiocytosis, and erythroderma (reddening due to inflammatory
skin disease) (Gelmetti 2011). More traditionally, ISD is seen as a
separate condition, with these other disorders considered in the
diFerential diagnosis (i.e. ISD may share signs or symptoms with
these other conditions, although it is generally accepted that it
can be diFicult to distinguish ISD, atopic dermatitis, and psoriasis
in very young infants; Gelmetti 2011; Mimouni 1995). Other
diFerential diagnoses include intertrigo (rash in the folds of the
body); contact dermatitis; and multiple carboxylase deficiency (a
rare metabolic disorder causing failure to thrive and developmental
delay in early infancy), including biotinidase deficiency (a specific
deficiency of the enzyme that allows the vitamin biotin to be used)
(Gelmetti 2011).

The cause of ISD is not well understood, but several factors
are thought to play a role, involving an interplay between
sebaceous gland secretions, microflora metabolism, and individual
susceptibility (Ro 2005). One suggestion is that overactive
sebaceous glands on the skin of newborn babies, under the
influence of circulating maternal hormones, may secrete a greasy
product that causes old skin cells to stay adherent to the scalp
instead of falling oF (New Zealand Dermatological Society 2014).
It has also been suggested that the presence of increased fatty
acids causes excess turnover of scalp cells leading to the flakes of
ISD (Ro 2005). The bimodal occurrence of seborrhoeic dermatitis
in infancy under the influence of maternal hormones then again
in adolescence when androgen production increases with puberty
supports a hormonal aetiology (Ro 2005; Schwartz 2006).

There is an established association between seborrhoeic dermatitis
and the yeast Malassezia (formerly Pityrosporum) (Gupta 2004;
Zhang 2013). The yeast degrades sebum to release fatty acids,
consuming saturated fatty acids as a food source and leaving
the unsaturated fatty acids (Ro 2005). Studies have identified 10
species of Malassezia that can be present on the human head,
the most common being M restricta and M globosa (Ro 2005).
Malassezia globosa and M restricta were identified in over 80%
of people of all ages with seborrhoeic dermatitis attending an
outpatient dermatology clinic (Zhang 2013). Malassezia furfur has
been cultured in significantly higher frequency from children with
ISD than children without ISD (Broberg 1995; Ruiz-Maldonado
1989). The response of ISD to antifungals provides supportive
evidence of the yeast playing a causative role (Taieb 1990). In
one small study, Ruiz-Maldonado cultured Malassezia from 73%
of infants with seborrhoeic dermatitis and 53% of controls (Ruiz-
Maldonado 1989). This high prevalence even in controls suggests
that the condition is not due simply to presence of the yeast, but
that individual susceptibility plays a role. In adults, as seborrhoeic
dermatitis has been noted to occur even in the presence of
normal numbers of yeast, some authors argue that an altered host
response to Malassezia leads to the inflammatory skin condition,
rather than an overgrowth of the yeast itself (Bergbrant 1989; Gupta
2004).

Severe generalised seborrhoeic dermatitis in children can be a
presentation of more serious underlying disorders. For example,
desquamative erythroderma, previously known as Leiner's disease
(Prigent 2002), is a rare condition involving severe ISD, which
progresses to neonatal erythroderma. It can present with
associated immunodeficiency, failure to thrive, and diarrhoea,
and is now thought to be a cutaneous expression of numerous
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underlying immunodeficiency disorders, rather than a disease in
itself (Gelmetti 2011). Children with human T-cell leukaemia virus
type 1 (HTLV-1) and HIV infection have a higher incidence of
seborrhoeic dermatitis (Maloney 2004).

Historically, there has been some interest in the role of essential
fatty acids in ISD as the skin lesions seen in essential fatty
acid deficiency states are similar in appearance to ISD. However,
research findings have not supported this. Fatty acid deficiency
was not present in infants with ISD in one study (Erlichman 1981).
Tollesson and colleagues have described an altered pattern of
serum essential fatty acids in children with ISD, which resolves
in parallel with clinical resolution of the condition at any age
(Tollesson 1993). This could in fact be related to Malassezia
metabolism of fatty acids (Ro 2005).

Description of the intervention

While ISD is generally considered a benign and self-limiting
condition, for which no treatment may be required (Arora 2007),
many treatments have been proposed and are commercially
available for it. Several treatments have been studied for
adult seborrhoeic dermatitis (Kastarinen 2014). These include
anti-inflammatory agents (e.g. topical steroids and calcineurin
inhibitors); keratolytics (peeling agents) to soOen and remove
scales (e.g. salicylic acid, tar, zinc); antifungals to reduce yeast
(e.g. ketoconazole, selenium sulphide); and alternative therapies,
which may have multiple mechanisms of action (e.g. tea tree oil
shampoo) (Schwartz 2006). Several studies of adult seborrhoeic
dermatitis have noted topical steroids and topical antifungals
(particularly ketoconazole) have both been eFective, but they
suggested that ketoconazole was better at preventing recurrences
(Cohen 2004). It is unclear whether evidence for adult seborrhoeic
dermatitis can indeed be applied to ISD. Treatments for adults with
seborrhoeic dermatitis are the subjects of two Cochrane Reviews:
a protocol 'Interventions for seborrhoeic dermatitis' (Okokon 2009)
led to two systematic reviews, 'Topical antifungals for seborrhoeic
dermatitis' (Okonon 2015) and 'Topical anti-inflammatory agents
for seborrhoeic dermatitis of the face or scalp' (Kastarinen 2014).

The role of treatments specifically for ISD is less clear. Topical
ketoconazole (an antifungal) is safe in infants, with minimal
systemic absorption detected (Brodell 1998; Taieb 1990). In
rare cases, it can cause hepatotoxicity and for this reason the
oral formulation (which has a higher systemic availability than
topical) is not available in many countries (AMH 2018). Several
authors recommend application of emollient creams or mineral
or vegetable oils (e.g. olive oil, borage oil) to soOen scale, with
or without frequent washing with baby shampoo or medicated
shampoo to liO scale, followed by brushing to mechanically
remove scale (Clark 2015; Elish 2006; Gelmetti 2011; Smoker
2007). Anti-inflammatories, such as topical hydrocortisone cream,
have also been recommended for ISD, though concerns have
been raised about adverse eFects (Arora 2007; Wannanukul 2004).
In young children, absorption in the skin is higher due to the
higher skin–body ratio and therefore limiting time of use is
advised (AMH 2018). Historically, the B group vitamin biotin (or
also referred to as vitamin B7) has also been postulated as a

treatment, because similar scalp lesions to ISD are seen as part of
biotinidase-deficiency conditions which are treated with oral biotin
supplementation (Erlichman 1981; Gelmetti 2011; Keipert 1976).
Additionally, complementary and alternative medicines are also
used to treat ISD. Licochalcone (Chinese liquorice, extracted from

Glycyrrheiza inflata and used in traditional Chinese medicine) has
been studied as a treatment for ISD (Wananukul 2012).

Concerns have been raised about the use of olive oil to soOen and
liO scale, as it promotes a favourable environment for the yeast
Malassezia furfur to proliferate and may theoretically worsen the
condition (Siegfried 2012; Smoker 2007). There are also concerns
about the potential for food oils applied topically to increase
the risk of sensitisation and allergy as has been observed with
peanut oil (Lack 2003). Young children are more susceptible
to systemic adverse eFects of topical corticosteroids through
enhanced skin absorption (Dhar 2014). One systematic review of
treatments commonly used in atopic dermatitis concluded that
systemic complications can occur with (long-term) use of topical
corticosteroids (Callen 2007). Concerns have also been raised about
keratolytics, such as salicylic acid, which though recommended
by some (eTG Complete 2016; Smoker 2007), carry risks of
systemic absorption (Morra 1996), reportedly the cause of salicylate
toxicity in infants aOer topical application for other conditions in
published case reports (Abdel-Magid 1994; Oualha 2012). Similarly,
selenium sulphide, which is used to treat other conditions (Chen
2010), has been reported to cause scalp discolouration (Fitzgerald
1997; Gilbertson 2012), and concerns have been raised about the
dangers of systemic absorption (Gelmetti 2011). Additionally, some
proposed treatments may have low acceptability for some cultural
groups. For example, in people of African-American or African
ethnicity with tightly curled hair that requires styling aOer washing,
frequent hair-washing may be recommended despite indications
that low hair-washing frequency is not associated with seborrhoeic
dermatitis in African-American girls (Rucker Wright 2010).

How the intervention might work

Proposed treatments for ISD include topical antifungals aimed at
reducing the yeast thought to be involved in the pathogenesis of the
condition and known to be eFective in treating adult seborrhoeic
dermatitis. Ketoconazole belongs to a group of compounds known
as azoles, which interfere with the synthesis of ergosterol, a
crucial component in the fungal cell membrane that results in its
breakdown (AMH 2018).

Some other treatments, such as topical steroids, have anti-
inflammatory, immunosuppressive, and antimitotic (blocking cell
development, by stopping cell division) eFects on fibroblasts (skin
cells that produce connective tissue and facilitate wound healing)
and epidermal cells (the outer layer of the skin) (AMH 2018). Other
treatments rely on a mechanical eFect, aiming to soOen then
liO away scale. These treatments include application of oils or
keratolytics, followed by washing and brushing, or simply frequent
washing with baby shampoos, followed by brushing. Keratolytics
act by reducing the cohesion of cells in the upper layer of the skin,
which causes shedding. In scaly skin conditions such as ISD, this
results in removal of the scale (Schwartz 2006).

Biotin is a part of the enzymes involved in the fat and carbohydrate
metabolism, influencing cell growth (including skin cells), and
protein synthesis (US National Institutes of Health 2017). It is
also referred to as vitamin B7 or 'vitamin H' and can be sourced
from a wide range of foods in a healthy diet (such as meat, eggs,
vegetables, and fish). A scaly dermatitis is a symptom of biotin
deficiency, hence its suggestion as a treatment for this condition,
but the exact mechanism of action is not fully known (Erlichman
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1981). Biotin is oOen used in skin products, but the evidence for a
beneficial eFect is weak.

Licochalcone is derived from liquorice root and is thought to help
reduce oil production in the skin. It also has antibacterial and anti-
inflammatory properties and has been shown to reduce erythema
and itching in children with atopic dermatitis (Wananukul 2012).

Why it is important to do this review

While the condition is generally self-limiting and benign, causing
no discomfort to the infant, it can cause considerable distress for
parents. The myriad of commercially available and home remedies
used by parents is evidence for the importance placed on ISD.
Importantly, some of the currently used therapies may be harmful,
as outlined above, so this review is needed to prevent harm to
infants treated needlessly with those agents. Additionally, there
has been no previous systematic review that we are aware of
that specifically addresses seborrhoeic dermatitis in infants and
children.

The plans for this review were published as a protocol
'Interventions for infantile seborrhoeic dermatitis (including cradle
cap)' (Victoire 2014).

O B J E C T I V E S

To assess the eFects of interventions for infantile seborrhoeic
dermatitis in children from birth to 24 months of age.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) of interventions
for ISD.

Types of participants

We included children from birth to 24 months diagnosed with ISD or
cradle cap, based on clinical diagnosis by a healthcare practitioner.
Where a study included a small minority of participants older than
24 months, we attempted to contact the authors to obtain data for
the group under 24 months of age, and if unable to obtain this,
we included the study on the basis that a small number of older
participants would not influence the overall results.

Types of interventions

All interventions were included, whether behavioural or
pharmacological (including complementary and alternative
medicines). We compared the following:

• any treatment versus no treatment or placebo; or

• two or more treatments or combinations of treatments.

We grouped analyses where possible into types of treatment.

Types of outcome measures

We included trials in the review even if they do not report relevant
outcomes, but we did not plan to include these trials in a meta-
analysis. We would have provided reasons for exclusion from
analysis had a meta-analysis been done.

Primary outcomes

• Change in severity score from baseline to end of study
(described by measures of surface area, redness, crust, or scale)
(continuous outcome).

• Percentage of infants who developed adverse eFects or
intolerance to treatment (dichotomous outcome).

Secondary outcomes

• Improvement in quality of life (QoL) as reported by parents:
either continuous (score on QoL scale) or dichotomous
(improved or not).

The included studies used diFerent scales of severity or QoL, such
that we were we unable to standardise these scales (so that they
could be combined in a meta-analysis), and instead describe the
outcomes narratively.

Search methods for identification of studies

We aimed to identify all relevant RCTs regardless of language
or publication status (published, unpublished, in press, or in
progress).

Electronic searches

We searched the following databases up to 22 May 2018:

• the Cochrane Skin Group Specialised Register using the search
strategy in Appendix 1;

• the Cochrane Central Register of Controlled Trials (CENTRAL)
2017, Issue 5, in the Cochrane Library using the strategy in
Appendix 2;

• MEDLINE via Ovid (from 1946) using the strategy in Appendix 3;

• Embase via Ovid (from 1974) using the strategy in Appendix 4;
and

• LILACS (Latin American and Caribbean Health Science
Information database, from 1982) using the strategy in Appendix
5.

Trials registers

We searched the following trials registers up to 17 June 2017:

• the ISRCTN registry (www.isrctn.com);

• ClinicalTrials.gov (www.clinicaltrials.gov);

• the Australian New Zealand Clinical Trials Registry
(www.anzctr.org.au);

• the World Health Organization International Clinical Trials
Registry Platform (ICTRP) (apps.who.int/trialsearch/); and

• the EU Clinical Trials Register (www.clinicaltrialsregister.eu).

We used the following keywords for this search: 'seborrhoeic
dermatitis', 'cradle cap', 'seborrheic dermatitis'.

Searching other resources

References from included studies

We checked the bibliographies of included studies for further
references to relevant trials.
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Unpublished literature

We searched for unpublished RCTs and grey literature via web
search engines and attempted correspondence with authors and
pharmaceutical companies.

Adverse e�ects

We did not perform a separate search for adverse eFects of
interventions used for the treatment of ISD. We considered adverse
eFects described in included studies only.

Data collection and analysis

Some parts of the methods section of this review used text that
was originally published in a Cochrane protocol on seborrhoeic
dermatitis occurring in adolescents and adults (Okokon 2009).
A revised protocol which formed the basis of this review was
published in 2014 (Victoire 2014).

We included 'Summary of findings' tables in our review
summarising the primary outcomes for all comparisons in this
review.

Selection of studies

Two authors independently screened titles and abstracts to identify
RCTs on ISD and assessed if the studies met the inclusion criteria,
which we set out in an eligibility checklist. We retrieved the full
text of these studies and references that could not be assessed
based on title or abstract alone. Two authors (AV and PJM)
independently carried out selection of studies for inclusion and
resolved disagreement through discussion and consensus and,
if necessary, further discussion with a third author (MVD). We
obtained translations of studies published in languages we were
unable to read. We highlighted excluded studies and stated why we
excluded these studies. If we found multiple reports of the same
study, we collated these so that the study, not the report, was the
unit of analysis (Chandler 2013).

Data extraction and management

We adapted the Cochrane Skin Group data extraction form
for our review. Two authors (PJM and AV) independently
performed data extraction and made entries onto the form. A
third author (MVD) resolved any disagreements. We prepared a
Characteristics of included studies table that included details
of participant demographics, the type of intervention and
comparators, outcomes reported, and the study design.

One author (AV) checked the data and entered it into Review
Manager 5 (Review Manager 2014). We used data as presented in
the available publications, and attempted to contact study authors
where possible to obtain further data. We compared direction and
magnitude of eFects reported by studies with how they appear in
the review (Chandler 2013).

Assessment of risk of bias in included studies

Two authors (AV and PJM) independently entered characteristics
of studies and 'risk of bias' assessments into the Characteristics
of included studies table, with any disagreement resolved by
consensus and, if necessary, discussion with a third author (MVD).

We assessed the risk of bias in the following domains as outlined
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011):

• method of random sequence generation: we considered this
adequate if generated centrally by means other than the
immediate investigator;

• method of allocation concealment: we considered this adequate
if investigators or participants could not foresee assignment;

• blinding of participants or carers, health professionals, or
outcome assessors and whether the measurement of the
outcome was likely to be aFected if outcome assessors were not
blinded;

• attrition bias: loss to follow-up and whether intention-to-treat
analysis was used;

• selective reporting; and

• other bias: for example, systemic contamination or carry-over
eFects with split-lesion studies, baseline imbalance.

We assessed each item at low risk, high risk, or unclear risk of
bias if insuFicient information was available to adequately assess
the risk and summarised the results in a 'Risk of bias' table (see
Characteristics of included studies table).

Measures of treatment e;ect

For dichotomous outcomes, where possible we calculated absolute
risk reduction with a 95% confidence interval (CI).

For continuous outcomes, we presented median severity scores
and ranges for each group.

We were unable to pool studies for further analysis.

Unit of analysis issues

In the case of the single included cross-over trial (Keipert 1976), we
were unable to assess the risk of contamination due to carry over
eFects and we were unable to make any other assessment due to
lack of reporting of results.

We analysed studies involving diFerent interventions for diFerent
body parts on the same infant by considering each body part as the
unit of analysis (Higgins 2011).

We evaluated studies involving diFerent interventions for diFerent
parts of the same lesion for potential contamination eFects.

Dealing with missing data

We attempted to contact authors of studies with missing data to
obtain suFicient data for analysis and pooling, including David
2013, Ribet 2007, and Silva 1995, but were unable to obtain further
data to enable the planned analyses.

If insuFicient information was available to enable 'Risk of bias'
assessment, we classified these studies as having high risk (if it
was likely that the missing information actually referred to absence
of an appropriate study process) or unclear risk (if the absence of
information could have been a reporting issue). We justified how we
came to our decision in the 'Risk of bias' table (see Characteristics
of included studies table).
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Several of our planned methodologies were not undertaken as no
meta-analysis was able to be done (refer to DiFerences between
protocol and review section).

Assessment of heterogeneity

We assessed clinical heterogeneity of studies by examining
participants, interventions, and outcomes in each study. We
planned to assess statistical heterogeneity using the I2 statistic and
the following approximate guide to interpretation (Higgins 2011):

• 0% to 40% might not be important;

• 30% to 60% may represent moderate heterogeneity;

• 50% to 90% may represent substantial heterogeneity; and

• 75% to 100% may represent considerable heterogeneity.

We planned to take into account magnitude and direction of eFects
and strength of evidence for heterogeneity, but we did recognise
that these thresholds can be misleading. However, studies were too
heterogeneous to pool so we couldn't calculate the I2 statistic.

Assessment of reporting biases

We found an insuFicient number of RCTs to enable use of funnel
plots to assess risk of publication bias.

Data synthesis

There was an insuFicient number of studies to enable pooled
analyses. Where it was not possible to perform a meta-analysis, we
summarised data from individual studies. We regarded a P value
of 0.05 or less as statistically significant. We interpreted a higher P
value as a finding of uncertainty, which is not the same as a lack of
eFect.

We used the GRADE system to assess the certainty of the evidence
for each outcome (Guyatt 2011).

As none of the included studies could be pooled in a meta-
analysis, we described the results of each study individually. We
grouped outcomes that measured a similar construct (such as
change in severity of the lesions) and presented the results as
reported in each of the relevant studies separately. We created
'Summary of findings' tables for each comparison and included all
of our outcomes (Summary of findings for the main comparison;
Summary of findings 2; Summary of findings 3). We did not attempt
to standardise outcome measures as the scales used were either
too heterogeneous or there were insuFicient data.

Subgroup analysis and investigation of heterogeneity

We were unable to undertake any subgroup analyses due to the low
number of included studies and inability to pool them.

Sensitivity analysis

We obtained suFicient data to conduct sensitivity analyses.

R E S U L T S

Description of studies

Results of the search

Electronic searches up to 22 May 2018 retrieved 179 records, 178
aOer removal of duplicates. There were no additional studies from
searching the grey literature or the reference lists of included
studies. We excluded 153 records based on titles and abstracts.
We examined the remaining 25 records in full text. We excluded
18 studies in 19 reports (see Characteristics of excluded studies
table). We included six studies in this review (see Characteristics
of included studies table). We were unable to combine studies
in a quantitative meta-analysis. For a further description of our
screening process, see the study flow diagram (Figure 1).
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)

 
Included studies

See Characteristics of included studies table.

Study design and methods

All included studies were RCTs. One was a cross-over design
(Keipert 1976), and the other studies used a parallel-group design.
There was one split-body parallel design study (Wananukul 2012).
Due to early publication date of some of the studies, reporting
on study design was inadequate for two studies (Erlichman 1981;
Keipert 1976).

Study participants

Generally, studies were small ranging from 16 participants
(Erlichman 1981) to 124 participants (Ribet 2007) completing the
study. There were 310 participants randomised in all included
studies, and 297 participants were included for analysis (4% total
loss to follow-up). Two studies did not specify the number of
infants randomised, only reporting the number completing the
study (Keipert 1976; Ribet 2007), so we have taken the number
randomised to be the same in the absence of further information.
Three studies did not report the sex of participants (Erlichman 1981;
Keipert 1976; Shohat 1987). Of the remaining studies reporting the
sex of the participants, 144/241 participants randomised were boys.
One study included two participants outside our target age, aged
seven and 12 years, out of a total of 36 participants completing the
study (David 2013). We were unable to obtain unpublished data
from this study with these two participants excluded, so results
include those two older participants.

Two studies included 166 participants with 'cradle cap' or ISD of
the scalp and did not comment on whether there was seborrhoeic
dermatitis elsewhere on the body (David 2013; Ribet 2007). Four
studies included 144 participants with ISD in other body sites
(Erlichman 1981; Keipert 1976; Shohat 1987; Wananukul 2012).

None of the studies specified severity of the condition. David
2013 presented information on severity in a graph only (no
numbers), suggesting the children had mild-to-moderate lesions at
baseline. Similarly, Wananukul 2012 scored most children as mild to
moderate (68% mild, 29% moderate, 3% severe (two participants)).
Ribet 2007 reported that at baseline the minimum severity of the
score was to be 12 or greater but it was unclear how this related
to severity. Shohat 1987 did not describe the severity but reported
that both groups were the same. Erlichman 1981 and Keipert 1976
did not report severity.

Most participants were aged under seven months (only two
participants were aged over 12 months (specifically, aged seven
and 12 years in David 2013)).

Setting

Most studies did not clearly describe study setting, but from
the author locations, we can infer that most were probably in
secondary care paediatric or dermatology clinics rather than
primary care settings. Wananukul 2012 was conducted in a Thai
hospital paediatric department, but it was unclear whether this was

an inpatient or outpatient setting. One Israeli study took place in an
day-stay paediatric clinic (Shohat 1987). Four studies did not report
the study setting (David 2013; Erlichman 1981; Keipert 1976; Ribet
2007). The studies were conducted in the USA (David 2013), France
(Ribet 2007), Australia (Keipert 1976), Thailand (Wananukul 2012),
and Israel (Erlichman 1981; Shohat 1987).

Interventions

Two studies compared oral biotin versus placebo (Erlichman 1981;
Keipert 1976). Erlichman 1981 gave one 5 mg dose of biotin or a
placebo (glucose) orally daily for two weeks. Parents were asked to
stop all topical treatment during the trial. Keipert 1976 gave biotin 2
mg twice a day with the powder base as a placebo control for three
weeks. Children in both groups also used topical betamethasone
valerate cream diluted to 0.02%.

Two studies compared proprietary products. David 2013 compared
Promiseb non-steroidal cream twice a day for up to 14 days versus
placebo cream. Both groups used second daily shampoo and
brushing prior to application of the product. Ribet 2007 used a
lactamide MEA gel (a moisturising agent derived from lactic acid)
and shampoo daily for the first week and then shampoo two or
three times a week and measure outcomes at day 42, compared to
a control group that used shampoo only.

Two studies compared topical corticosteroids versus other
products. Shohat 1987 used flumethasone pivalate 0.02% ointment
versus eosin 2% aqueous solution for 10 days (frequency
not specified). Wananukul 2012 gave all participants 1%
hydrocortisone lotion for one side of the body and a licochalcone
0.025% lotion (Eucerin soothing lotion 12% base) for the other side
to be applied twice a day for two weeks.

Outcome measures

Prespecified primary outcomes

Change in severity

Measures of severity were not consistent across the included
studies. Three studies measured severity using a composite score
of a combination of some or all of surface area, scale, crusting,
and redness (Ribet 2007; Shohat 1987; Wananukul 2012). One
study used a composite score (0 to 9) of clinical presentation of
erythema, scales, and crusts (each scored 0 to 3) (Wananukul 2012).
Shohat 1987 measured percentage body surface area aFected
and at baseline only, used a severity score evaluating erythema,
lichenification (thickening), scabbing, or crusting, though did
not report details of this severity score. Ribet 2007 assessed
severity with a standardised global score measuring surface area
involvement and intensity of scaling in four 'zones of the scalp', but
did not report further details of how this is measured and we were
unable to obtain unpublished data.

One study assessed change in severity using a global assessment
score of severity, which was then dichotomised into success and
failure based on the score, with a percentage success or failure
reported as the primary outcome (David 2013). This study also
assessed redness, crusting, scaling, and oiliness with an 'intensity
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score', but did not report these scores and we were unable to obtain
any unpublished data (David 2013).

Keipert 1976 did not report on the components of the overall
composite score of qualitative changes, but measured change
in area of skin involvement alone as a percentage increase or
decrease.

One study did not measure severity of the rash, but reported the
age in months of the infant at disappearance of the rash, and time
to resolution of the rash from commencing the intervention or
placebo (Erlichman 1981).

None of the studies used a validated score of general skin disease
severity or disease-specific severity.

Adverse e;ects

The two older studies did not report adverse eFects (Erlichman
1981; Keipert 1976).

Ribet 2007 assessed tolerance of treatment in both intervention
groups, but did not describe specific adverse eFects.

One study assessed adverse eFects using a safety score that
measured signs and symptoms of intolerance of treatment (David
2013).

One study did not describe how they assessed adverse eFects but
reported that there were none (Shohat 1987).

One study described a single adverse eFect (Wananukul 2012).

Secondary outcomes

None of the studies reported QoL measures.

Outcomes were measured at end of treatment or until resolution.

Funding sources

Four studies had support from pharmaceutical companies:
supplying the intervention product (David 2013; Erlichman 1981;
Keipert 1976); assistance with statistical analysis (Keipert 1976); or
study authors were employees of the pharmaceutical manufacturer
(Ribet 2007), or consultants to the pharmaceutical company (David
2013). Shohat 1987 did not specify a funding source and the
university funded Wananukul 2012.

Excluded studies

We assessed and excluded 18 studies (19 reports. Three studies
were not RCTs (Almeyda 1974; Carboni 1982; Wannanukul 2004).
Ten studies included a majority of participants outside the age
range of 0 months to 24 months (Beghin 1974; Danby 1993; Dunic
2004; Goldust 2013; Harris 1972; Kozlowska 2007; Kusiba-Charaziak
2005; Ratnavel 2007; Silva 1995; Squire 2002). Five studies included
participants who did not have ISD or only few participants had the
condition (Cullen 1973; Desmons 1977; Fredriksson 1972; Hall 1968;
Shimelis 2012).

We excluded Wannanukul 2004 due to lack of randomisation,
but we felt the study provided useful information including
the observation that all lesions resolved within two weeks
regardless of which treatment applied (ketoconazole 2% versus 1%
hydrocortisone).

Risk of bias in included studies

Risk of bias was unclear or high for most items on each study.
See the included risk of bias graphs which present our judgements
about each risk of bias item presented as percentages across all
included studies (Figure 2), and our risk of bias summary which
details our judgements about each risk of bias item for each
included study (Figure 3), with further details provided in the 'Risk
of bias' table for each study under the Characteristics of included
studies table.

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

None of the included studies specified the method of random
sequence generation, therefore, this was at unclear risk of bias for
all included studies.

One study provided suFicient information about the allocation
process to enable assessment as low risk (Wananukul 2012). The
other studies did not report on allocation methods and were at
unclear risk.

Blinding

Only one study was at low risk of performance bias due to
adequate detailing of the procedure for identical packaging of the
intervention and comparison to enable blinding of participants
and personnel (Wananukul 2012). Two studies were at high risk of
performance bias due to lack of blinding of participants, personnel,
and outcome assessors (Ribet 2007; Shohat 1987). The two studies
did not report in suFicient detail to enable assessment of risk of
performance bias, and were at unclear risk (Erlichman 1981; Keipert
1976). David 2013 was at unclear risk of performance bias because
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the labels on overlabelled tubes of product to obscure commercial
labels could possibly be removed by participants and personnel.

Shohat 1987 was at high risk of performance and detection bias
due to the nature of the staining intervention (eosin) used topically
making blinding impossible for participants, personnel, or outcome
assessors. Ribet 2007 was at high risk of performance bias and
detection bias due to being an open-label study design.

The four other included studies were at unclear risk of detection
bias due to lack of reporting of the blinding process for outcome
assessment (David 2013; Erlichman 1981; Keipert 1976; Wananukul
2012).

Incomplete outcome data

For most studies, there was inadequate reporting on incomplete
outcome data. However, two studies were at low risk (Shohat
1987; Wananukul 2012). Wananukul 2012 had 3/75 participants
lost to follow-up, and Shohat 1987 reported that all participants
completed the study. Two studies were at high risk (David 2013;
Erlichman 1981). One study had much greater loss to follow-up
in the placebo group than the treatment group (26.7% in placebo
group versus 7.4% in treatment group) (David 2013). Erlichman
1981 only had one participant lost to follow-up, but they excluded
three participants from the analysis based on an outcome measure
(time to resolution). The other two studies were at unclear risk of
bias due to insuFicient information being provided (Keipert 1976;
Ribet 2007).

Selective reporting

David 2013 referred to a study protocol and reported on each study
outcome referred to in the methods section of the paper. As this
protocol was not published and not available to us, this was at
unclear risk of bias. The other studies did not provide a separate
protocol, so were at unclear risk of reporting bias.

Other potential sources of bias

We specifically assessed the risk of bias from a split-body design
in one study, with the possibility of two halves of the same scalp
being treated with the two interventions (Wananukul 2012). We
considered that there was a risk of cross-contamination of the
products aFecting the other half of the scalp, and also a theoretical
risk of systemic absorption potentially aFecting the contralateral
body side; therefore, confounding the eFect of the comparison
intervention.

We also assessed the risk of other bias based on reporting
of funding sources and authors' potential conflicts of interests.
Keipert 1976 was at high risk as the pharmaceutical company that
manufactured the active product was involved in analysing the
data. Ribet 2007 was at high risk as the study was conducted in
a commercial pharmaceutical laboratory that manufactures the
product being tested. David 2013 was at unclear risk as one of the
authors was a consultant for Promius Pharma, the company that
manufactures the studied cream and provided financial support for
the study; involvement of the sponsor in study conduct and analysis
was not reported. Erlichman 1981 was at unclear risk as the product
(biotin) was provided by the manufacturer but involvement in study
conduct and analysis was not reported. Shohat 1987 was at low risk;
however, there was no information provided regarding funding of
this trial or conflicts of interest of the authors. Wananukul 2012 was

at high risk as they did not report funding sources or conflicts of
interest.

E;ects of interventions

See: Summary of findings for the main comparison Biotin
compared to placebo for infantile seborrhoeic dermatitis (including
cradle cap); Summary of findings 2 Proprietary products
compared to placebo for infantile seborrhoeic dermatitis (including
cradle cap); Summary of findings 3 Topical steroids compared to
comparator for infantile seborrhoeic dermatitis (including cradle
cap)

All studies reported improvement in the overall severity if not
complete resolution of the rash, regardless of intervention. There
was little diFerence in eFectiveness between the intervention and
comparator in all studies.

All treatments studied were well tolerated. Two studies reported
either no or minimal adverse eFects (Ribet 2007; Shohat 1987).
Wananukul 2012 reported redness in one participant one day aOer
treatment.

We grouped studies into the following comparisons:

• comparison 1: biotin versus placebo;

• comparison 2: proprietary products versus placebo;

• comparison 3: topical steroids (anti-inflammatory products)
versus other treatments.

We were unable to pool studies for meta-analysis due to
considerable clinical heterogeneity.

We were unable to perform any subgroup analysis due to lack of
data, with a small number of included studies, small study sizes,
and few numerical data from these studies.

We assessed the following prespecified outcomes:

• change in severity score from baseline to end of study (described
by measures of surface area, redness, crust or scale) (continuous
outcome);

• percentage of infants who developed adverse eFects or
intolerance to treatment (dichotomous outcome).

No studies assessed our secondary outcome of QoL.

Comparison 1: biotin versus placebo

Two studies compared biotin to placebo (Erlichman 1981; Keipert
1976). We could not pool the studies for analysis as one study
also used topical steroid (which is an active treatment) in both
the intervention and placebo groups (Keipert 1976). Therefore, we
described the eFects of each study in this comparison separately.

1.1. Biotin versus placebo

One study compared oral biotin to placebo given daily for two
weeks (Erlichman 1981).

Change in severity

Erlichman 1981 used no explicit measure of change. The only
outcomes measured were age at disappearance of rash and
duration of illness (from first onset and from commencement of
treatment).
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The duration of rash from starting biotin was 1.3 (standard
deviation (SD) 0.9) months and from starting placebo was 1.4 (SD
0.8) months.

Adverse e;ects

Erlichman 1981 reported no adverse eFects.

1.2. Biotin plus steroid versus placebo plus steroid

One study compared oral biotin to placebo but with topical steroids
used by both groups in a cross-over study (Keipert 1976).

Change in severity

Keipert 1976 measured change in severity quantitatively
(percentage increase or decrease in area of skin change) and
qualitatively (score out of 50), but did not report scores and
percentages. Keipert 1976 reported that there was no statistical
diFerence between biotin and placebo, but that there was "a
strongly significant diFerence in the quantitative aspect for
whatever was used first", which is probably due to the eFectiveness
of the topical steroid.

Adverse e;ects

Keipert 1976 did not report adverse eFects.

GRADE assessment

Overall, the certainty of evidence for the two selected outcomes
in both studies in this comparison was very low. We downgraded
the evidence three levels due to serious study limitations (risk
of attrition bias), serious imprecision (small studies) and serious
indirectness (treated with a co-intervention).

Comparison 2: proprietary products versus placebo

Two studies investigated the eFect of proprietary products versus
placebo (David 2013; Ribet 2007). These two studies could not be
pooled as the treatments and comparators were diFerent.

2.1. Promiseb versus placebo cream

Promiseb is a proprietary product described as a non-steroidal-
containing emollient with antifungal and anti-inflammatory
properties (David 2013). The study employed a standardised
shampoo and brushing regimen before applying either Promiseb or
a placebo emollient cream.

Change in severity

Severity was measured at days 0, 7, and 14 using the Investigator's
Global Assessment (IGA), an overall measure of severity of cradle
cap (David 2013). The severity score was then dichotomised as
success (score showing clear or almost clear of rash) or failure, and
reported as a proportion of participants with success, rather than as
a continuous outcome. IGA success was 96% (95% CI 80% to 99%)
in the Promiseb group and 92% (95% CI 65% to 99%) in the placebo
group at day 14, with an absolute risk reduction of 4.3% (95% CI –
13% to 32%).

The study reported measuring intensity scores for scaling, crusting,
erythema, and oiliness, but did not give these scores numerically,
but presented them graphically with both Promiseb and placebo
showing significant reduction in scores by the end of treatment
(David 2013). We attempted to obtain actual scores for IGA,
erythema, crusting, scaling, and oiliness from the authors, but

were unsuccessful in obtaining these unpublished data. Mean
percentage reduction in score of signs of cradle cap, inferred from
graphical data, for the non-steroidal cream versus placebo were:
88% versus 66% for erythema, 90% versus 58% for scaling, 78%
versus 82% for crusting, and 90% versus 88% for oiliness.

Adverse e;ects

David 2013 reported safety scores of zero (excellent) in all
participants.

2.2. Lactamide MEA gel plus shampoo versus shampoo

One study compared a regimen of cradle cap gel containing
lactamide MEA and daily shampoo against daily shampoo alone
(Ribet 2007).

Change in severity

The study assessed change in severity using a standardised global
score of area and scale on four zones of the scalp (Ribet 2007).
Decrease in lesional score was better with the cradle cap gel
at every assessment, but this was reported only in terms of
relative reduction in score not in absolute scores, making absolute
diFerence in eFect with the cradle cap gel diFicult to assess. Day
seven lesional score was reduced by 55.5% with gel plus shampoo
versus 41.8% with shampoo alone (P = 0.0019), day 21 was reduced
by 81.4% with gel plus shampoo versus 70.2% with shampoo alone
(P = 0.0092), and day 42 improved by 95.9% with gel plus shampoo
versus 86% with shampoo alone (P = 0.0144).

At the end of the study, 73.2% infants treated with gel plus shampoo
had a lesional score of 0 compared with 50% in the shampoo only
group (P = 0.0122).

The study also assessed erythema and signs of discomfort, which
were described as being improved from baseline to the end of the
study in both groups.

Adverse e;ects

Tolerance of the intervention and comparator was very good or
good in 'almost all' in both groups, but no numerical data were
reported or obtainable. Specific adverse eFects were not described
in this abstract.

GRADE assessment

Overall, the certainty of evidence for all outcomes in this
comparison was very low. The certainty was downgraded three
levels due to serious risk of bias (Ribet 2007 was an open-label
study and conducted within the laboratories of the manufacturer),
indirectness (diFerent treatments used), and imprecision (small
studies).

Comparison 3: topical steroids versus other treatments

Two studies employed topical steroids as comparators, comparing
them with another product (Shohat 1987; Wananukul 2012). We
were unable to pool these two studies as the study designs were
diFerent. The intervention used in Shohat 1987 causes a visible
stain which precludes blinding.
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3.1. Hydrocortisone 1% lotion versus licochalcone 0.025% lotion

One study compared hydrocortisone against licochalcone lotion,
an extract from Glycyrrheiza inflata with anti-inflammatory and
antimicrobial eFects (Wananukul 2012).

Change in severity

The study assessed severity of the condition using a severity
score which was "a composite score (range, 0 to 9) of the clinical
presentation of erythema, scales and crusts", each of which was
evaluated on a score of 0 to 3 (0 = no lesion, 1 = mild, 2 = moderate,
3 = severe), and the total categorised as mild (cumulative score 1 to
3), moderate (4 to 6), or severe (7 to 9). Severity was evaluated on
days 0, 3 or 4, 6 or 7, and 14 (Wananukul 2012).

There was a 36.1% clearance of the rash in the hydrocortisone lotion
group versus 44.4% clearance in the licochalcone lotion group
at days three to four (P = 0.031), and no statistical diFerence in
clearance on days six to seven or day 14. Percentage clearance by
day 14 was 97% in the licochalcone lotion group (95% CI 91% to
99%) versus 96% in the hydrocortisone group (95% CI 89% to 99%),
with absolute risk reduction of 1.3% (95% CI –6% to 9%).

The study did not state who did the scoring.

Median scores for severity were 0 (range 0 to 2) by day six or seven
for both interventions.

In the hydrocortisone group, baseline median total severity score
was 3 (range 1 and 7), reduced to 0 (range 0 to 2) at day six or seven,
and 0 (range 0 to 4) at day 14. In the licochalcone group, baseline
median total severity score was 3 (range 1 to 7), reduced to 0 (range
0 to 2) at day six or seven, and 0 (range 0 to 2) at day 14.

Adverse e;ects

One participant developed adverse eFects, "a day aOer application,
on the side that decoded as moisturiser containing 0.025%
licochalcone, there was more erythema than before treatment".

Adverse eFects were assessed by parent or clinician report, or both.

3.2. Flumethasone pivalate 0.02% ointment versus eosin 2%
aqueous solution

One study compared the eFicacy of topical flumethasone against
the staining solution eosin (Shohat 1987).

Change in severity

The percentage body surface area involved changed from 39% to
30% in the corticosteroid group and from 38% to 31% in the eosin
group.

At 10 days, all infants showed almost complete resolution of the
skin condition, with less than 10% involvement. There was "no
statistically significant diFerence in the rate of healing" between
the two groups (Shohat 1987).

Notably, the study described that a severity score of erythema,
lichenification (thickening of aFected skin), scabbing, and crusting
was used at baseline and was similar in the two groups, but this was
not used as a measure of outcome.

Adverse e;ects

It was not stated how adverse eFects were assessed but it was
reported that there were none.

GRADE assessment

Overall, the certainty of evidence for all outcomes in this
comparison was very low. The certainty was downgraded three
levels due to high risk of bias (Shohat 1987 used staining
agent, eosin, which precludes blinding, and Wananukul 2012 used
the split-body design, which has a high risk of contamination),
indirectness (diFerent comparators used), and imprecision (small
studies).

D I S C U S S I O N

Summary of main results

We included six studies with 310 participants randomised.
Outcomes were reported for 297 participants. Three separate
comparisons were studied. None of the studies could be pooled.
Some of the included studies reported two of the three outcomes
required in our protocol (the primary outcomes 'Change in severity'
and 'Adverse eFects'). None of the studies reported QoL. The
certainty of evidence for all reported outcomes was very low
showing we are very uncertain about these results.

Biotin versus placebo

Two studies with 35 analysed participants compared biotin versus
placebo (Summary of findings for the main comparison).

Only one of the studies explicitly reported on change in severity,
stating no significant diFerence between the treatment groups. The
other study measured change in duration of rash, finding that the
rash had a similar duration in both groups. The two studies did not
report adverse eFects.

Proprietary products versus placebo

Two studies with 160 analysed participants compared proprietary
products versus placebo (Summary of findings 2).

In one study, Promiseb proprietary cream and placebo were both
equally eFective in reducing severity. Both lactamide MEA gel plus
shampoo and shampoo alone were eFective in reducing severity
scores (surface area covered), with a statistically significant relative
decrease in the lactamide MEA gel scores.

Neither study reported adverse eFects. For lactamide MEA gel and
placebo, signs of discomfort were similar in both groups (and were
described as being improved from baseline to the end of the study
in both groups).

Topical steroids versus other treatments

Two studies with 102 analysed participants compared topical
steroids versus other treatments (Summary of findings 3).

Both hydrocortisone 1% lotion and licochalcone 0.025% lotion
were similarly eFective in reducing severity. Flumethasone pivalate
0.02% ointment and eosin 2% aqueous solution both reduced
the aFected surface area with all infants showing less than 10%
involvement by 10 days. There was one reported adverse eFect of
erythema the day aOer applying licochalcone; no adverse eFects
were reported for hydrocortisone, flumethasone, or eosin.
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Overall completeness and applicability of evidence

Despite ISD being a common presentation in primary care, we
found no evidence for a number of treatments promoted in
medical and lay literature (such as mineral or vegetable oils,
shampoos, emollients, brushing, azoles, salicylic acid) (Elish 2006;
eTG Complete 2016; New Zealand Dermatological Society 2014;
Smoker 2007).

We found no studies evaluating the use of salicylic acid in
ISD. The most commonly used Australian therapeutic guidelines
recommend using salicylic acid to remove scale in ISD (eTG
Complete 2016).

While one study referred to the use of a shampoo in both study
groups (Ribet 2007), we found no studies evaluating the commonly
used method of mineral or vegetable oils to soOen scale followed by
mechanical removal (e.g. by brushing) to manage ISD (Elish 2006;
Gelmetti 2011; Smoker 2007). Therefore, the concerns of vegetable
oils promoting the Malassezia yeast (Siegfried 2012; Smoker 2007),
or leading to sensitisation and allergy (Lack 2003), could not be
addressed by this review.

Of interest, was the absence of any study of azoles in ISD, despite
many studies in adult seborrhoeic dermatitis on this intervention
(Kastarinen 2014; Okonon 2015).

Most participants in the included studies were between 0 and 24
months of age. This reflects the epidemiology of the condition,
which has the highest prevalence in the 0- to 24-month age group.
The gender of the participants was not always described, but where
it was specified, it was relatively evenly split in most studies, with
only one study having twice as many boys as girls (Wananukul
2012).

The studies were conducted in five diFerent countries across
multiple continents, supporting generalisability of the findings.
However, the setting of the studies was either not reported
or, if reported (or inferred), took place in a secondary care
setting, whereas anecdotally most ISD would be managed in the
community or a primary care setting. Thus, the generalisability of
our review findings in this respect is uncertain.

No studies measured QoL. One of our three comparisons, biotin
compared to placebo, did not measure adverse events, but the rest
of the studies in this review did. One study did not describe specific
adverse eFects, and the other studies used unknown means of
assessment. In particular, the studies did not monitor the adverse
eFects of steroids, such as adrenal suppression. Reporting of harm
is important, also in a self-limiting condition such as ISD, to assess if
the potential benefits of the treatment weigh up to the potential for
harm. Five of the six studies reported our other primary outcome
'Change in severity', using varying methods of measurement.

One Cochrane Review on adult seborrhoeic dermatitis noted a
lack of research on long-term outcomes (Kastarinen 2014). In ISD,
we found no studies reporting medium- or long-term follow-up
postintervention. As ISD is generally understood to be a self-
limiting skin condition, this is of less significance than for adults
with seborrhoeic dermatitis. However, information about long-
term eFects is important for treatments such as corticosteroids that
can interfere with, for example, bone and glucose metabolism, and
response to infections.

Overall, the studies identified in this review included the relevant
population, that is, children under the age of two years. Studies
reported eFectiveness on our primary outcome of clinical severity,
but not consistently on adverse events, and did not report our
secondary outcome of QoL. The available trials covered only a few
of the treatments commonly used in clinical practice, leaving many
questions about eFectiveness of these treatments unanswered.

Quality of the evidence

We were unable to pool any of the studies in each of the three
comparisons in this review due to clear clinical heterogeneity
(diFerent interventions), lack of reporting of outcome data,
or diFerent study designs. Therefore, we described the results
narratively. The certainty of evidence was very low for all
comparisons for the two outcomes that the included studies
reported (change in severity and adverse events). The evidence
was downgraded due to high risk of bias (oOen also due to
lack of blinding), indirectness (diFerences between studies in
terms of products tested and outcomes assessed), and imprecision
(generally all were small to very small studies). Studies did not
use validated scores of severity, therefore all severity scores
were potentially subjective in nature and we were unable to
draw comparisons across the diFerent studies. No outcomes
were downgraded for inconsistency or publication bias. The older
studies tended to have poorer reporting of methods and outcomes,
and did not meet contemporary standards for reporting. This made
assessment of risk of bias diFicult, for example, when assessing
concealment. It also restricted potential for comparison across
studies.

One study comparing hydrocortisone 1% lotion versus licochalcone
0.025% lotion used a split-body design (Wananukul 2012), which
meant that one half of the scalp was treated with one product
and the other half with the comparator. Therefore, we considered
that there was a risk of cross-contamination of the products
aFecting the other half of the scalp, and also a theoretical
risk of systemic absorption potentially aFecting the contralateral
body side, therefore confounding the eFect of the comparison
intervention. This study was at high risk of bias.

Two studies were at high risk of other bias based on reporting
of funding sources and authors' potential conflicts of interests.
Keipert 1976 reported that the manufacturer of the active product
was involved in analysing the data. Ribet 2007 reported that the
study was conducted in a commercial pharmaceutical laboratory
that manufactures the product being tested.

Potential biases in the review process

A significant limitation of this review was that we were unable to
obtain further information from study authors, partly due to the
oOen significant time elapsed since their publication.

Our judgement was to include participants up to two years of age in
our inclusion criteria. While mindful of controversy about the upper
age limit of ISD and whether older children may in fact have another
skin condition, in fact most participants in the studies included in
our review were aged below 12 months, despite varying upper age
limits of inclusion criteria in those studies.

We assumed that inclusion of one study that included two children
over our predefined age inclusion criteria (5% of the total study
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participants) would not have substantially biased the results of this
review (David 2013).

Agreements and disagreements with other studies or
reviews

Compared to Cochrane Reviews of adult seborrhoeic dermatitis,
there was a dearth of evidence, particularly high-quality evidence,
for ISD. A wider range of interventions have been tested for adults,
including, for example, calcineurin inhibitors, azole therapies,
lithium, and calcipotriol (Kastarinen 2014; Okonon 2015). Unlike for
adult seborrhoeic dermatitis, we were unable to draw conclusions
about the best interventions for ISD due to the uncertainty of the
evidence found.

One important study that was not included in this review as it was
not randomised compared topical ketoconazole 2% versus topical
hydrocortisone 1%, and found no statistically significant diFerence
in eFectiveness at two to three days and four to seven days, and
complete resolution of lesions by two weeks in both groups, again
supporting the theory that ISD will generally improve ISD regardless
of treatment used (Wannanukul 2004).

The National Institute for Health and Care Excellence Clinical
Knowledge Summary on seborrhoeic dermatitis recommends
approaches to soOening scalp ISD and gentle removal of scales,
and use of a topical imidazole cream for persistent ISD. Topical
corticosteroids are not advised (NICE 2013).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The natural history of infantile seborrhoeic dermatitis, as
demonstrated in the placebo groups of the included placebo-
controlled studies, is for resolution of the condition within weeks to
months. As the condition is benign and likely to get better no matter
what treatment is used, there is an argument for not treating the
condition at all. However, parents may still seek active intervention.
It is important that any such intervention is eFective, but especially
that any intervention is safe. Overall, the certainty of evidence for
treatments for included studies was very low, so we are unable to
make conclusions regarding the treatment comparisons assessed
in this review (i.e. oral biotin, Promiseb, lactamide MEA gel plus
shampoo, licochalcone 0.025% lotion, hydrocortisone 1% lotion,
flumethasone pivalate 0.02% ointment, and eosin 2% aqueous
solution).

Implications for research

More research is needed into the eFectiveness of interventions for
infantile seborrhoeic dermatitis.

Interventions to be studied should include commonly used or
guideline-recommended treatments such as mineral or vegetable
oils, emollients, shampooing and brushing to remove scale,
antifungal agents (e.g. azoles), steroids, or salicylic acid topical
treatments (we note there are published case reports of salicylate

toxicity in infants aOer topical use (Abdel-Magid 1994; Oualha
2012), highlighting the need for further studies evaluating the
eFectiveness and safety of this treatment) (Arora 2007; Clark
2015; Elish 2006; eTG Complete 2016; Gelmetti 2011; New Zealand
Dermatological Society 2014; NICE 2013; Smoker 2007). These
should be compared against no treatment, placebo, or standard
care as the comparator.

Future studies should provide a clearer description of the
study participants, especially information about coexistence or
development of other skin conditions such as atopic dermatitis.

Further studies should use standardised dosing regimens to
enable cross-study comparisons and have clearly defined, relevant,
and validated outcomes, including severity scores and QoL
scores (including parental QoL). They should also measure and
report in detail adverse eFects and short- and long-term safety.
Particularly, questions regarding salicylate toxicity with use of
salicylic acid, and olive oil potentially facilitating growth of
Malassezia need to be answered with studies designed to assess
adverse eFects as well as eFicacy. Given that the condition is
common with anecdotally reported widespread use of proprietary
non-prescription treatments by parents, inclusion of economic
analyses in future trials would also be of value. Standardised
outcome measures will facilitate future meta-analysis; for example,
a validated standardised score for severity would facilitate
comparison between studies.

Studies should involve sample sizes determined by appropriate
power calculations to be adequate to detect meaningful diFerence
in outcomes. They should, where practical, be double blinded
to reduce performance and detection bias, and be funded
independently. Randomisation using the participant as the unit
of randomisation rather than split-body or split-lesion designs is
needed especially in evaluation of adverse eFects and quality of
life. It is also essential that research is conducted in primary care
settings so that findings are generalisable to the setting in which
most infantile seborrhoeic dermatitis is managed.

The reporting of future research should enable clinicians to fully
evaluate them and be confident of their findings by following the
CONSORT guideline providing recommendations for clinical trials
(Schulz 2010). Future studies should provide suFicient information
about study design to enable assessment and pooling. This should
include publication of protocols in a trials registration database,
reporting of methods of allocation concealment, and reporting of
results numerically as well as graphically.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods Multicentre (4 centres), double-blind, placebo-controlled, parallel-group pilot study, conducted over 14
days, with infants randomised to either treatment or placebo and assessment at baseline, day 7, and
day 14.

Blinding by "overlabelling the tubes of study product to obscure the commercial labels".

Analysis by 'modified' intention-to-treat analysis, "day 7 data were carried forward for the day 14 visit".

Participants Inclusion criteria: aged ≥ 30 days, clinical diagnosis of cradle cap (seborrhoeic dermatitis), and other-
wise in good health.

Exclusion criteria: any known food-associated, topical product, or medicinal allergies; past treatment
of cradle cap with corticosteroids, antifungals, or keratolytics; weight < 7 pounds (3.2 kg), or any signifi-
cant medical condition.

Note inclusion of 2 participants aged > 12 months, who were 7 and 12 years old, "who may have had a
condition that was not similar to the infants".

Number of participants randomised: total 42; Promiseb group 27; placebo group 15

Number of dropouts: 6 (14.3%) lost to follow-up

Sex: 51% boys.

Mean age (years): 1.0 (SD 2.3); median age 0.3 years; range 0.1–12.2 years

Location: not stated where or the type of centre but authors in USA; setting inferred to be in USA.

Interventions Treatment (n = 27)

Non-steroidal cream (Promiseb Topical Cream)

Comparator (n = 15)

Placebo cream (Eucerin cream)

12 hourly for up to 14 days

If cradle cap was resolved at day 7, "as determined by the investigator", study treatment stopped.

Adequate instructions given to parent/carer on how and when to apply products. "Standardized sham-
poo and brushing regimen (shampoo the subject once every other day and gently brush the entire head
following each shampoo)", study-specific shampoo and brush.

Outcomes Primary outcome measures

• Severity

• IGA: a static evaluation of qualitative overall cradle cap severity (scored 0 to 4), with scoring done
at baseline and at days 7 and day 14. Primary efficacy outcome was "proportion of subjects with
success for IGA at end of treatment (day 7 and 14)." 'Success' was an IGA score of 0 or 1.

• Other severity variables measured were intensity scores for signs of cradle cap (scaling, crusting,
erythema, and oiliness) scored on 5-point scale of 0 = none, 1 = slight, 2 = mild, 3 = moderate, and
4 = severe. The investigator performed these evaluations at each visit. Scores for these were not
reported numerically but presented graphically.

• Safety score

David 2013 
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Primary safety variable: overall safety score, assessed at days 7 and 14 by investigator on scale 0 to 3;
0 = excellent (no signs of irritation during the study), 1 = good (slight signs of irritation during the study
that resolved by the end of the study), 2 = fair (signs of irritation throughout the study), and 3 = poor (in-
dividual discontinued because of irritation). Irritation defined as any sign or symptom of intolerance.
Vital signs measured at each visit and physical examination performed at baseline and day 14 or end of
study.

Adverse events collected (as another measure of safety) by spontaneous reports from parents/carers
and physical examination, and recorded by parents/carer using study diary.

No explicit quality of life variables assessed.

Participants evaluated at days 7 and 14 at the investigative site.

Notes Attempted to obtain further details of scores for more detailed analysis, but these were not available.
Pharmaceutical company making the product provided financial support for the study, and 1 of the au-
thors was a consultant for the company.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation procedure not described.

Allocation concealment
(selection bias)

Unclear risk Not described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote: "blinded by overlabelling the tubes of study product to obscure the
commercial labels".

Comment: no further details provided but it may have been possible for par-
ents and personnel to remove labels to identify the product.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Quote: "The investigator performed IGA scoring".

Comment: stated double blinded, but not described how assessor blinding
done. Unclear if they could be blinded, no independent assessor.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 26.7% loss to follow-up in placebo group (4 participants) vs 7.4% loss in treat-
ment group (2 participants).

Selective reporting (re-
porting bias)

Unclear risk Referred to study protocol but this was not available to the review authors.

Other bias Unclear risk 1 of the authors was a consultant for Promius Pharma, the company that man-
ufactures the studied cream. The company provided financial support for the
study.

David 2013  (Continued)

 
 

Methods Double-blind, randomised, placebo-controlled, parallel-group trial.

No intention-to-treat analysis.

Participants Inclusion criteria

Erlichman 1981 
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• Infants with seborrhoeic dermatitis, onset before 3 months of age

• Involvement of the flexures, skin creases including behind the ears, but not the cheeks

• No pruritis

• Spontaneous disappearance by age 8 months (retrospective criteria, see notes below).

Exclusion criteria: if rash persisted to 8 months, diagnosis changed to infantile eczema and that partici-
pant retrospectively excluded from study.

Number of participants randomised: total 20, outcome reported for 16 (7 in treatment group and 9 in
comparator group)

Number of dropouts: 1 lost to follow-up, 3 excluded as diagnosis revised to infantile eczema when rash
persisted to 8 months

Sex: not reported

Location: Jerusalem, paediatric department

No topical therapy given during the trial.

Age range: not reported; mean age (months): 2.1 (SD 1.3) in biotin group and 2.6 (SD 1.1) in placebo
group

Total 20 infants included

Interventions Treatment (n = 10)

Oral biotin 5 mg given daily for 2 weeks.

Comparator (n = 10)

Placebo (oral glucose) given daily for 2 weeks.

Clinical outcomes reported for n = 7 in biotin group and n = 9 in placebo group.

Outcomes Primary outcome measures

• Age at disappearance of rash

• Total duration of illness

• Duration of illness after entry into trial

Adverse effects not reported.

No quality of life outcomes reported.

Outcomes assessed 2 weekly until resolution of rash or 8 months of age.

Notes Biotin supplied freely by pharmaceutical laboratory, funding from Michael and Adelaide Kennedy-Leigh
Foundation.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Unclear risk Not reported

Erlichman 1981  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 1/20 participants lost to follow-up. 3/20 participants excluded from analysis on
basis of outcome, but outcome separately reported (i.e. non-resolution of rash
at age 8 months).

Selective reporting (re-
porting bias)

Unclear risk No study protocol.

Other bias Unclear risk Insufficient information given in Methods section.

Biotin supplied by pharmaceutical company.

Erlichman 1981  (Continued)

 
 

Methods Double-blind, cross-over randomised controlled trial, 3 weeks then cross-over to other intervention.

Intention-to-treat analysis not reported

Participants 19 participants completed.

Inclusion criteria: infants with typical clinical changes of seborrhoeic dermatitis of infancy, rash in nap-
py area, and other typical sites

Exclusion criteria: not stated

Number of participants randomised: not stated; 19 completed trial; 7 completed 1 extra 3-week course

Number of dropouts: not stated

Sex: not stated

Mean age: not stated; range: 6 weeks to 6 months

Location: Australia, probably secondary care

Interventions Treatment (n not reported, possibly 10)

Oral biotin powder 2mg twice daily for 3 weeks, and topical therapy of betamethasone 12-valerate
cream 0.02%

Comparator (n not reported, possibly 10)

Placebo powder twice daily for 3 weeks, and topical therapy of betamethasone 12-valerate cream
0.02%

Outcomes Primary outcome measures

• Quantitative change in area of skin involvement measured according to % increase or decrease.

• Qualitative changes scored using 5 grades of 0–10 points, giving a score out of 50. Not reported what
the qualitative criteria measured were.

Actual scores and percentages not reported

Keipert 1976 
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Assessment performed at end of each 3-week period, with no reported washout time.

No reporting of adverse effects.

No reporting of quality of life outcomes.

Notes Note: 7 participants reported to have completed 3 courses of treatment, creating a total of 45 courses
of treatment.

Study design flawed given that the condition was likely to improve rapidly over time especially given
that both groups received a topical steroid that was likely to improve the rash.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "independently allotted at random".

Comment: did not specify method of random sequence generation.

Allocation concealment
(selection bias)

Unclear risk Quote: "independently allotted at random".

Comment: no further details given.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No description of presentation of the 2 interventions.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Quote: "Changes were blindly assessed at the end of each three-week period".

Comment: no further details given.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Not reported how many participants were recruited.

Selective reporting (re-
porting bias)

Unclear risk No study protocol.

Other bias High risk No statistical methods reported. Pharmaceutical company provided the prod-
ucts and provided help with literature and statistical analysis.

Keipert 1976  (Continued)

 
 

Methods Open-label, randomised controlled parallel-group trial across multiple centres.

Intention-to-treat analysis not stated

Participants Inclusion criteria: infants with mild-to-moderate scalp seborrhoeic dermatitis, minimum severity score
≥ 12 (mean score in included infants = 21.8)

Exclusion criteria: severity score < 12

Number of participants randomised: total not reported; "124 included infants"; intervention group 63;
comparison group 61.

Number of dropouts: not reported

Ribet 2007 
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Sex: 72 boys; 52 girls

Mean age: 4.2 months; range: not reported

Location: France

Interventions Treatment (n = 63)

Parents applied gel containing lactamide MEA (a lactic acid ingredient commonly found in hair condi-
tioners) followed by a shampoo, once daily for 1 week, then 2–3 times a week.

Comparator (n = 61)

Daily shampoo only

Outcomes Primary outcome measures

• Standardised global score of area and scale on 4 zones of scalp.

Secondary outcome measures

• Ratings of erythema

• Report of signs of discomfort

• Tolerance of the gel

Assessment of outcomes performed at baseline, and on days 7, 21, and 42.

No difference in measured baseline characteristics.

No specific adverse effects noted.

No reporting of quality of life outcomes.

No mention of loss to follow-up.

Notes Details based on reading of the abstract only.

Attempts to contact the authors unsuccessful.

Most study authors were employees of a pharmaceutical laboratory that produces cradle cap products.

No commercial support identified in the published abstract.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No information on randomisation.

Allocation concealment
(selection bias)

Unclear risk Not stated how allocation was performed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Open-label study.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Open-label study.

Ribet 2007  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Insufficient information (no full paper available).

Selective reporting (re-
porting bias)

Unclear risk Insufficient information (no full paper available).

Other bias High risk Research conducted in a commercial pharmaceutical laboratory that manu-
factured the product being tested (Pierre Fabre Research Institute).

Attempts made to contact the authors to obtain further information unsuc-
cessful.

Ribet 2007  (Continued)

 
 

Methods Randomised comparative open-label parallel-group trial.

Randomisation method not described.

No intention-to-treat analysis.

Participants Inclusion criteria: infants with seborrhoeic dermatitis based on "typical clinical features", no restriction
based on severity of condition or body site, good general health, no active systemic disease

Exclusion criteria: previous treatment with systemic or topical corticosteroids

Number of participants randomised: 30

Number of dropouts: 0

Sex: not reported

Mean age: 3.3 (SD 1.6) months; range: steroid group 1.5–6 months; eosin group 2–7 months.

Location: secondary care setting "paediatric day care unit" (? outpatient) in Israel.

Similar severity in each group (mean % body surface involvement): steroid group 39% (SD 15%): eosin
group 38% (SD 10%).

Interventions Treatment (n = 15)

Topical corticosteroid flumethasone pivalate 0.02% ointment, unclear frequency applied topically for
10 days.

Comparator (n = 15)

Aqueous solution eosin 2%, unclear frequency applied topically for 10 days.

Clear instructions given to parents.

Outcomes Primary outcome measures

• Percentage body surface area estimated using burns guidelines (note severity score calculated ac-
cording to erythema, lichenification, scabbing, and crusting at baseline but not used to assess out-
come).

• Adverse effects: not stated how adverse effects were assessed but were reported narratively.

No quality of life measures.

Outcome assessment at days 2 and 10.

Shohat 1987 
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Notes Not intention-to-treat analysis but as no loss to follow-up, no resultant bias.

No financial disclosures or conflicts of interest declared.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "two groups selected at random".

Comment: method of randomisation not described.

Allocation concealment
(selection bias)

Unclear risk Method of allocation not described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk 1 intervention was a staining solution and the other was an ointment; there-
fore, blinding of participants or personnel was unlikely (difficult to blind a topi-
cal staining therapy)

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk 1 intervention was a staining solution and the other was an ointment; there-
fore, blinding of assessors was impossible.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No loss to follow-up, all completed the study.

Selective reporting (re-
porting bias)

Unclear risk Severity score of erythema, lichenification, scabbing, or crusting stated to
have been determined at baseline, but not reported in outcomes at days 2 and
10. However, "almost complete disappearance of the seborrhoeic lesions" af-
ter 10 days.

Other bias Low risk Statistical tests not fully described. Use of 1-tailed test for significance was not
appropriate, but in this instance with a null result it was unlikely to affect the
interpretation of results.

No information regarding funding of this trial or conflicts of interest.

Shohat 1987  (Continued)

 
 

Methods Split-body randomised comparative trial.

Duration: 2 weeks

Assessment at days 0, 3–4, 6–7, and 14

Unit of randomisation: leO or right half of body

Unit of analysis: right/leO side of body

Participants Inclusion criteria: clinical diagnosis of ISD, bilaterally symmetrical distribution of lesions, any severity,
and various body sites

Exclusion criteria: any treatment within 2 weeks

Number of participants randomised: 75 (mild 51, moderate 22, severe 2)

Number of dropouts: 3, including 1 adverse event

Wananukul 2012 
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Sex: 50 boys, 25 girls

Mean age: not reported; age range: 2–48 weeks

Location: Thailand, not stated if inpatient or outpatient setting (paediatric department of hospital)

Interventions Treatment (n = 75)

Hydrocortisone 1% lotion

Comparator (n = 75)

Licochalcone 0.025% lotion in ceramide and linoleic acid lipid base formulation (Eucerin soothing lo-
tion 12%)

Applied twice daily for 14 days

No details regarding instructions given to participants' parents/carers

3/75 did not complete the study

Outcomes Primary outcome measure

• Severity score: composite score (range: 0–9) of clinical presentation of erythema, scales, and crusts,
each evaluated on a score of 0–3 (0 = no lesion, 1 = mild, 2 = moderate, 3 = severe). Categorised as mild
(cumulative score 1–3), moderate (4–6), and severe (7–9).

• Clearing rate at days 3–4, 6–7, and 14 and total number with complete clearance at end of study.

Evaluated at days 0, 3–4, 6–7, and 14.

Not stated who did the scoring.

Secondary outcome measures

• Percentage of infants who develop adverse effects or intolerance to treatment

Assessed by parent or clinician report (or both).

No quality of life measures reported.

Notes We assessed the risk of bias due to the split-body design. We assessed the risk of cross-contamination
from the products being applied using an overlapping method particularly on the scalp as high risk. We
assessed the risk of systemic absorption of the product affecting the lesions on the contralateral side
as moderate.

Funded by a research fund of the university.

No conflicts of interest declared.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "block randomisation".

Comment: did not fully describe method of randomisation.

Allocation concealment
(selection bias)

Low risk Quote: "sequentially numbered bottles from block randomisation before the
study was started".

Comment: allocation likely concealed.

Wananukul 2012  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "repacked in bottles which were identical".

Comment: there was blinding of participants and personnel.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not explicitly stated who assessed the outcome

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 3/75 did not complete the study.

Selective reporting (re-
porting bias)

Unclear risk No study protocol.

Other bias High risk No apparent conflicts of interest or financial interests.

High risk due to split-body design, risk of cross-contamination of the products
affecting the other half of the scalp, and a theoretical risk of systemic absorp-
tion potentially affecting the contralateral body side.

Wananukul 2012  (Continued)

IGA: Investigator's Global Assessment; n: number of participants; SD: standard deviation.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Almeyda 1974 Not a randomised controlled trial.

Beghin 1974 Age of participants 5–14 years, not infantile seborrhoeic dermatitis.

Carboni 1982 Not a randomised controlled trial.

Cullen 1973 Age of participants not specified, but as there were only 20 participants with seborrhoeic dermati-
tis included, it was unlikely that there would be a majority of infants, and given the age of the pa-
per, further details unlikely to be obtainable from the authors.

Danby 1993 Excluded as participant age range 5–78 years, outside our range of 0–24 months of age.

Desmons 1977 Excluded as only 1 participant had infantile seborrhoeic dermatitis.

Dunic 2004 Age of participants 9–67 years.

Fredriksson 1972 Not infants with seborrhoeic dermatitis.

Goldust 2013 Age of participants 8–64 years.

Hall 1968 Not infants with seborrhoeic dermatitis.

Harris 1972 Age of participants 2–99 years.

Kozlowska 2007 Adults outside our range of 0–24 months of age.

Kusiba-Charaziak 2005 Adults outside our range of 0–24 months of age.
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Study Reason for exclusion

Ratnavel 2007 Age of participants outside our range of 0–24 months of age.

Shimelis 2012 Not infant with seborrhoeic dermatitis.

Silva 1995 Participants up to age 13, unpublished data sought on exact ages of children, but not able to be ob-
tained.

Squire 2002 Participants aged 12–70 years.

Wannanukul 2004 Excluded as not a randomised trial.

 

 

A P P E N D I C E S

Appendix 1. Cochrane Skin Group Specialised Register/CRS search strategy

("cradle cap" or "crusta lactea" or "milk crust" or "honeycomb disease") or (("pityriasis capitis" or seborrhea or "seborrh* dermatitis" or
"scalp dermatos*" or "scalp dermatitis" or "scalp eczema" or "seborrh* eczema") and (neonat* or infant* or child*))

Appendix 2. CENTRAL (the Cochrane Library) search strategy

#1 (pityriasis capitis or seborrhea or "seborrh* next dermatitis" or "scalp next dermatos*" or scalp dermatitis or scalp eczema or "seborrh*
next eczema"):ti,ab,kw
#2 MeSH descriptor: [Dermatitis, Seborrheic] explode all trees
#3 MeSH descriptor: [Scalp Dermatoses] explode all trees
#4 {or #1-#3}
#5 (cradle cap or crusta lactea or milk crust or honeycomb disease):ti,ab,kw
#6 (neonat* or infant* or child*):ti,ab,kw
#7 MeSH descriptor: [Infant] explode all trees
#8 MeSH descriptor: [Child, Preschool] explode all trees
#9 {or #6-#8}
#10 #4 and #9
#11 #5 or #10

Appendix 3. MEDLINE (Ovid) search strategy

1. cradle cap.ti,ab.
2. crusta lactea.ti,ab.
3. milk crust.ti,ab.
4. honeycomb disease.ti,ab.
5. or/1-4
6. pityriasis capitis.ti,ab.
7. seborrhea.ti,ab.
8. Dermatitis, Seborrheic/
9. seborrh$ dermatitis.ti,ab.
10. scalp dermatos$.ti,ab.
11. Scalp Dermatoses/
12. scalp dermatitis.ti,ab.
13. scalp eczema.ti,ab.
14. seborrh$ eczema.ti,ab.
15. or/6-14
16. neonat$.mp.
17. child$.ti,ab.
18. infant$.mp.
19. exp Infant/
20. Child, Preschool/
21. 16 or 17 or 18 or 19 or 20
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22. 15 and 21
23. 5 or 22
24. randomized controlled trial.pt.
25. controlled clinical trial.pt.
26. randomized.ab.
27. placebo.ab.
28. clinical trials as topic.sh.
29. randomly.ab.
30. trial.ti.
31. 24 or 25 or 26 or 27 or 28 or 29 or 30
32. exp animals/ not humans.sh.
33. 31 not 32
34. 23 and 33

[Lines 24-33: Cochrane Highly Sensitive Search Strategy for identifying randomized trials in MEDLINE: sensitivity- and precision-maximizing
version (2008 revision)]

Appendix 4. Embase (Ovid) search strategy

1. cradle cap.ti,ab.
2. crusta lactea.ti,ab.
3. milk crust.ti,ab.
4. honeycomb disease.ti,ab.
5. or/1-4
6. pityriasis capitis.ti,ab.
7. seborrhea.ti,ab.
8. seborrheic dermatitis/
9. seborrh$ dermatitis.ti,ab.
10. scalp dermatos$.ti,ab.
11. scalp dermatitis.ti,ab.
12. scalp eczema.ti,ab.
13. seborrh$ eczema.ti,ab.
14. or/6-13
15. neonat$.mp.
16. child$.ti,ab.
17. infant$.mp.
18. infant/
19. preschool child/
20. 15 or 16 or 17 or 18 or 19
21. 14 and 20
22. 5 or 21
23. crossover procedure.sh.
24. double-blind procedure.sh.
25. single-blind procedure.sh.
26. (crossover$ or cross over$).tw.
27. placebo$.tw.
28. (doubl$ adj blind$).tw.
29. allocat$.tw.
30. trial.ti.
31. randomized controlled trial.sh.
32. random$.tw.
33. or/23-32
34. exp animal/ or exp invertebrate/ or animal experiment/ or animal model/ or animal tissue/ or animal cell/ or nonhuman/
35. human/ or normal human/
36. 34 and 35
37. 34 not 36
38. 33 not 37
39. 22 and 38

Appendix 5. LILACS search strategy

(cradle cap) or (costra lactea)
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We combined the terms above with the Controlled clinical trials topic-specific query filter.

H I S T O R Y

Protocol first published: Issue 11, 2014
Review first published: Issue 3, 2019

 

Date Event Description

1 December 2014 Amended Personal email address removed

 

C O N T R I B U T I O N S   O F   A U T H O R S

AV was the contact person with the editorial base.
AV co-ordinated contributions from the coauthors and wrote the final draO of the review.
AV, PJM, and MVD screened papers against eligibility criteria.
AV, PJM, and MVD obtained data on ongoing and unpublished studies.
AV, PJM, and MVD appraised the quality of papers.
AV and PJM extracted data for the review and sought additional information about papers.
AV entered data into Review Manager 5 (Review Manager 2014).
AV, MVD, and PJM analysed and interpreted data.
AV, MVD, and PJM worked on the methods sections.
AV draOed the clinical sections of the background.
AV, PJM, and MVD responded to the responded to the clinical, methodology and statistics comments of the referees.
JC was the consumer coauthor and checked the review for readability and clarity, as well as ensuring outcomes are relevant to consumers.
AV is the guarantor of the update.

Disclaimer

This project was supported by the National Institute for Health Research (NIHR), via Cochrane Infrastructure funding to the Cochrane Skin
Group. The views and opinions expressed therein are those of the authors and do not necessarily reflect those of the Systematic Reviews
Programme, NIHR, National Health System, or the Department of Health.

D E C L A R A T I O N S   O F   I N T E R E S T

AV: nothing to declare.
PM: nothing to declare.
JC: nothing to declare.
MLD: nothing to declare.

Maeve Kelleher (external content referee): "I have received honoraria for lecturing from Allergy UK and Nutricia. I do not have any
relationship to the authors of this review."

S O U R C E S   O F   S U P P O R T

Internal sources

• Australasian Cochrane Centre, Australia.

Training workshop on writing Cochrane protocols and reviews

External sources

• The National Institute for Health Research (NIHR), UK.

The NIHR, UK, is the largest single funder of the Cochrane Skin Group.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We changed the primary outcome of 'Percentage of persons treated who develop adverse eFects or intolerance to treatment' to 'Percentage
of infants who develop adverse eFects or intolerance to treatment' so that the population of interest was evident.
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We included 'Summary of findings' tables for all comparisons in this review and amended the protocol accordingly.

We included a study with two participants older than the 24 months age specified in the protocol (David 2013). We contacted the authors
of this study to request the raw data to exclude the older children from our analysis, but these data were not obtainable. We then decided
that the inclusion of two older children was unlikely to influence the results, and included the results from this study.

We were unable to pool studies and undertake meta-analyses as planned in our protocol; therefore could not do the planned sensitivity
and subgroup analyses or produce funnel plots.

The planned assessment of heterogeneity was limited to assessment of clinical heterogeneity due to obvious face value heterogeneity.

For cross-over trials, we planned to use the first comparison only, as in a parallel-group design, unless we could assess the risk of
contamination as low. In fact we were unable to assess risk of contamination or complete the planned analysis of the results of the first
comparison due to the lack of detailed reporting of results in the one included cross-over trial.

There was insuFicient information to perform the planned intention to treat analysis of outcome data with missing information.

Measures of treatment eFect: we calculated absolute risk reduction with a 95% confidence interval (CI) for dichotomous outcomes from
single studies due to lack of data and being unable to pool any studies in a meta-analysis. We were unable to present mean diFerences or
standardised mean diFerences as such data were not available in these trials.

Unit of analysis issues: we were not required to use any methods to deal with unit of analysis issues because we were unable to enter the
limited amount of data into a meta-analysis.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Amides  [therapeutic use];  Biotin  [*therapeutic use];  Dermatitis, Seborrheic  [*therapy];  Emollients  [*therapeutic use];  Hair
Preparations  [*therapeutic use];  Quality of Life;  Randomized Controlled Trials as Topic;  Scalp Dermatoses  [*therapy];  Vitamin B
Complex  [*therapeutic use]

MeSH check words

Child; Female; Humans; Infant; Infant, Newborn; Male
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