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Congenital hemidysplasia with ichthyosiform erythro-
derma and limb defects (CHILD syndrome, OMIM: 
#308050) is an X-linked dominant disorder caused by 
variants in NAD[P]H steroid dehydrogenase-like pro-
tein (NSDHL), resulting in the inhibition of cholesterol 
synthesis (1). There are no established therapies for the 
skin lesions. We report an adult CHILD syndrome patient 
who, to our knowledge, was the first to be treated with to-
pical ketoconazole without recurrence during follow-up.

CASE PRESENTATION
The patient was a 29-year-old Japanese woman. She exhibited 
scaly, well-demarcated erythema with itching on the left inguinal 
region and had a history of hair loss on the left parietal area since 

birth (Fig. 1A). The scaly erythema had recently appeared on 
her left axilla and left nasal wing (Fig. 1B). Prior to her visit to 
our hospital, she had undergone excimer light therapy, and had 
used topical steroids, which had alleviated the itching but had 
not reduced the affected area or the erythema. She was treated 
with a topical spray of calcipotriol hydrate and betamethasone 
dipropionate. This treatment caused pain and worsened the erup-
tion. Her medical history included left face hypoplasia, left hip 
subluxation, shortening of the left lower extremity, left flatfoot, 
and aortic stenosis. No significant family history was noted. 

Microscopic examinations for fungal infection in the scratched 
scales of the inguinal region and the left axilla were negative. A 
skin biopsy from the left inguinal region showed acanthotic epi-
dermis with parakeratosis, hyperkeratosis, and mild perivascular 
inflammatory infiltrates throughout the dermis (Fig. 1C). The skin 
specimen of the left inguinal region was stained with ruthenium 
for transmission electron microscopy (JEM-1400PLUS, JEOL). 
This revealed many small, abnormal cytoplasmic vacuoles con-

Fig. 1. Clinical course of the skin lesions and 
the histopathological and ultrastructural 
features of the present case. (A, B) 
Clinical photos before treatment with topical 
ketoconazole show scaly, well-demarcated 
erythema on the (A) left groin and (B) 
left axilla. (C) The histopathology of the 
erythematous lesion on the left groin shows 
hyperkeratosis and parakeratosis, as well as 
mild perivascular inflammatory infiltrates in 
the dermis (haematoxylin–eosin stain, scale 
bar=100 μm). (D) Ultrastructural features of the 
stratum granulosum (SG) and stratum corneum 
(SC) before treatment (bar=5.0 µm). (E) A 
higher-magnification view of the SC (bar=5.0 
µm). A large number of abnormal small vacuoles 
containing dense materials (arrows) are seen in 
the cytoplasm of cornified cells. Numerous lipid 
droplets and vacuoles of various sizes (asterisk) 
occupy the dilated intercellular spaces, and 
normal lipid lamellar structures are not observed 
in the stratum corneum. (F, G) Clinical photos 
of the skin lesions taken at 7 days of topical 
ketoconazole therapy. (H, I) Clinical photos at 
40 days of therapy show striking improvement 
of the skin lesions.
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taining dense materials in the cornified cells. In the intercellular 
spaces of the stratum corneum, a large number of lipid droplets 
and vacuoles of various sizes were seen, but normal lipid lamellar 
structures were absent (Fig. 1D, E).

All research was conducted in accordance with the principles of 
the Declaration of Helsinki after ethical approval was received and 
written informed consent from the patient was obtained. Whole-
exome sequencing of DNA extracted from the peripheral blood 
showed the patient to have the mono-allelic mutation c.727G > A, 
p.(Val243Met) in exon 8 of NSDHL. Sanger sequencing confir-
med the variant in the patient, but not in either parent. No other 
pathogenic sequence variants were found in NSDHL. According 
to standards and guidelines of the American College of Medical 
Genetics and Genomics (ACMG), the variant was assessed as 
“likely pathogenic”, satisfying PS2, PM2, and PP4 (2).

Institutional approval was obtained for the off-label use of 2% 
ketoconazole cream. The pre-treatment Dermatology Life Quality 
Index (DLQI) score was 3 out of 30. The cream was topically app-
lied twice daily to the left axilla, left inguinal area, and left nasal 
wing. The itching improved after 2 days of treatment. At 7 days 
after the start of the treatment, the area of erythema was unchanged, 
but the desquamation had generally disappeared and the redness 
of the erythema had improved (Fig. 1F, G). 

At 40 days of treatment, the skin lesions had significantly im-
proved, with only minimal pigmentation. The itching at the site of 
the skin lesions had completely disappeared (Fig. 1H, I). On day 
40, the DLQI score was 1. After the remission of symptoms, the 
patient was treated topically at the affected area twice daily to once 
every few days with no recurrence of skin symptoms. We followed 
the patient for a total of 2½ months with no apparent side effects.

DISCUSSION

The phenotypic changes seen in CHILD syndrome are 
thought to result from the accumulation of toxic meta-
bolites and/or cholesterol deficiency (1). The topical 
application of lovastatin-cholesterol was reported to 
resolve the skin symptoms of CHILD syndrome (1). The 
treatment is a reasonable pathogenesis-based treatment, 
as statins inhibit HCGMR and cholesterol is a pathway 
end product of the cholesterol synthesis pathway. There 
are also 2 reported paediatric cases of CHILD syndrome 
that were treated with topical 2% ketoconazole, which 
inhibits CYP51 (3, 4). In the case reported by Liu et al. 
(3), there was no recurrence after 3 months of topical 
maintenance treatment and the application was dis-
continued. Over the next 4 years, signs of recurrence 
appeared about twice a year in the form of small lesions 
that cleared within 2 to 4 weeks of topical ketoconazole 
application (3). Maceda et al. (4) treated their patient 
with the intermittent application of ketoconazole cream 
once a day, which resulted in a reduction in waxy scaling, 
but the symptom recurred after about 5 days. The cases 
reported by Liu et al. (3) and Maceda et al. (4) were both 
paediatric. We do not consider the disease nature or pat-
hogenesis to differ between adult patients and paediatric 
patients. However, it is noteworthy that the chronic skin 
lesions of the present adult case, which had resulted from 
the accumulation of toxic metabolites and/or cholesterol 
deficiency for a long time until adulthood, had signifi-
cantly improved with only minimal pigmentation. Given 

the step at which CYP51 acts in the cholesterol synthesis 
pathway, it is assumed that, unlike statins, ketoconazole 
does not inhibit the formation of squalene. As squalene 
is known to have some benefits for the skin as an emol-
lient, antioxidant, and moisturizer, ketoconazole may 
be more beneficial for the skin than statin ointment (5).

Kallis et al. (6) reported a case of CHILD syndrome 
with the same NSDHL variant – p.(Val243Met) – as that 
in the present case, supporting the idea that this missense 
variant is pathogenic (6). In a 10-month-old girl reported 
by Kallis et al., a scaly, well-defined, reddish-pink plaque 
on the right side of the body was improved by topical 
petroleum-based simvastatin (5%) applied twice daily. 
Kallis et al. also reported a 50% to 60% improvement 
in the skin symptoms of the patient after only 5 days 
of topical simvastatin treatment, showing a therapeutic 
effect similar to that of the topical ketoconazole cream 
in our case (6). In addition, Bajawi et al. (7) also repor-
ted topical simvastatin monotherapy to be effective for 
CHILD syndrome.

Thus, our present case suggests that topical ketocona-
zole cream has comparable efficacy even in longstanding 
and fully developed skin lesions in an adult patient.

Ketoconazole is commonly used to treat dermato-
mycoses. As of May 2020, ketoconazole was approved 
for topical and vaginal use in 117 countries worldwide 
(information from Janssen Pharmaceutical K.K., data 
not shown). In countries where topical statins are not 
available, ketoconazole cream could be an off-label 
treatment option for CHILD syndrome. 

In conclusion, to the best of our knowledge, the present 
case is the first adult case of CHILD syndrome in which 
the skin lesions showed improvement with ketocona-
zole cream. Ketoconazole is a widely accessible, easy-
to-handle, safe topical medication that holds promise 
as a potential treatment for skin symptoms in CHILD 
syndrome. This case suggests that ketoconazole may be 
effective not only in paediatric patients, as previously 
reported, but also in adults with longstanding and fully 
developed skin lesions. Given the limited number of re-
ports on this treatment approach, further studies including 
randomized, double-blind, placebo-controlled clinical 
studies and detailed investigations into the underlying 
pharmacological mechanisms are warranted.
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