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RESULTS

Demographic data for the 67 448 patients

Among the 67 448 patients, 32 062 (47.54%) cases
were recruited from university hospitals, 12 709
(18.84%) from district-based hospital and 22 677
(33.62%) from private clinics (Table 1). More patients
were enrolled in August 2007 (18 103) than in Febru-
ary 2008 (15 467) (Table 1). With regards to the
age distribution, the group aged 71-75 years (6157;
9.13%) was the biggest, followed by groups aged
66-70 (5629; 8.35%), 5660 (5543; 8.22%) and 61-65
(5413; 8.03%) (Table 2). For patients aged under
20 years, the group aged 0-5 years formed the
biggest population (4192; 6.22%). Among the 67 448
patients, there were 30 899 (46.1%) males and
36 125 (563.9%) females; the sex of 424 patients was
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not described. Female patients aged between 16 and
60 years tended to visit dermatology clinics more fre-
quently than their male counterparts (Table 2).

Prevalence of skin disorders

We classified skin diseases into 85 categories, as
listed in Table 3, and determined the prevalence of
each. The 20 most common diseases were miscella-
neous eczema (12 590; 18.67 %) followed, in order, by
atopic dermatitis (6733; 9.98%), tinea pedis (4379;
6.49%), urticaria/angioedema (3369; 4.99%), tinea
unguium (3231; 4.79%), viral warts (3028; 4.49%),
psoriasis (2985; 4.43%), contact dermatitis (2643,
3.92%), acne (2430; 3.6%), seborrheic dermatitis
(2213; 3.28%), hand eczema (2024; 3%), miscella-
neous benign skin tumors (1666; 2.47%), alopecia are-
ata (1653; 2.45%), herpes zoster/zoster-associated

Age distribution of tinea pedis; nn = 4379

Figure 1. Age distribution of atopic dermatitis, tinea pedis, urticaria/angioedema and viral wart.
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pain (1609; 2.39%), skin ulcers (non-diabetic) (1334;
1.98%), prurigo (1229; 1.82%), epidermal cysts (1194;
1.77%), vitiligo vulgaris (1134; 1.68%), seborrheic ker-
atosis (1095; 1.62%) and drug eruption/toxicoderma
(1018; 1.51%). These top 20 categories covered
57 577 (85.34%) of the 67 448 patients (Table 3).

Age distributions of common diseases

The age distribution of atopic dermatitis was biphasic,
peaking at 0-5 and 21-35 years of age (Fig. 1a). Tinea
pedis peaked at 56-75 years of age (Fig. 1b). Tinea
unguium showed a similar pattern (data not shown).
Urticaria/angioedema showed a triphasic distribution
pattern (Fig. 1c), whereas viral warts peaked at
615 years of age (Fig. 1d). Psoriasis peaked at
56-65 years of age (Fig. 2a). The age distribution for
contact dermatitis was somewhat evenly dispersed
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(Fig. 2b). The peak age for acne was 16-25 years
(Fig. 2c), whereas that for seborrheic dermatitis was
71-75 (Fig. 2d). Hand eczema was distributed evenly
in adults (Fig. 3a). The peak age for alopecia areata
was 31-35 years (Fig. 3b). Herpes zoster/zoster-
associated pain and prurigo were prominent in elderly
patients (Fig. 3c,d). Epidermal cysts occurred in adults
of all ages (Fig. 4a). Vitiligo vulgaris and drug erup-
tion/toxicoderma were preponderant in elderly people
(Fig. 4b,c). Notably, the age distribution for burns
peaked in the group aged 0-5 years (Fig. 4d).

In Tables 4 and 5, we list the top five skin disorders
for each age group. Miscellaneous eczema appeared
in every age group, whereas atopic dermatitis was
among the top five diseases for age groups under
50 years. The disease encountered most frequently
in groups aged 6-40 years was atopic dermatitis.

(b) Age distribution of contact dermatitis; n = 2643
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Figure 2. Age distribution of psoriasis, contact dermatitis, acne and seborrheic dermatitis.
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(a) Age distribution of hand eczema; n = 2024
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Age distribution of herpes zoster/zoster-associated pain; 2 = 1609
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(b) Age distribution of alopecia areata; n = 1653
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Figure 3. Age distribution of hand eczema, alopecia areata, herpes zoster/zoster-associated pain and prurigo.

Molluscum and impetigo were common in patients
aged 0-10 years. Viral warts were among the top five
diseases for groups aged 6-45 years. Acne was
common in groups aged 11-35 years. Urticaria/
angioedema was among the top five diseases for a
wide range of age groups from 11-70 years old.
Tinea pedis was common in groups aged above
41 years old. Psoriasis appeared in the top five dis-
eases in middle-aged and older people with ages
ranging 46-80 years old.

Sex differences

Difference in the incidence of skin disorders between
the sexes are shown in Table 6. The prevalence of
diabetic dermatoses, psoriasis, androgenic alopecia,
syphilis and erythroderma in males was more than
twice that in females, whereas the prevalence of
hand eczema, systemic sclerosis, systemic lupus

358

erythematosus, dermatomyositis, reticular/racemous
livedo, pigmented nevus, chloasma/senile freckle,
erythema nodosum and rosacea/rosacea-like der-
matitis was more than twice as high in females than
males (Table 6).

Correlation between patient numbers and

the average low temperature, average high
temperature and average humidity in the
months of clinic visits

Because this study was a nationwide survey for
Japan, a wide variation of climates had to be consid-
ered. We therefore searched for correlations between
patient numbers and average low temperature, aver-
age high temperature and average humidity of the
month in which patients visited clinics. The numbers
of visiting patients diagnosed with urticaria’/angio-
edema (Fig. 5), insect bites (Fig. 5), tinea pedis (Fig. 6)
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(a) Age distribution of epidermal cyst; n = 1194
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(b) Age distribution of vitiligo vulgaris; n = 1134
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Figure 4. Age distribution of epidermal cyst, vitiligo vulgaris, drug eruption/toxicoderma and bum.

or impetigo (Fig. 6) showed a significant correlation
with the average low temperature and with the aver-
age high temperature (data not shown). The numbers
of visiting patients diagnosed with atopic dermatitis,
contact dermatitis or molluscum contagiosum were
also positively correlated with the average low tem-
perature and average high temperature (data not
shown). The numbers of patients diagnosed with
seborrheic dermatitis showed a negative correlation
with the average humidity (Fig. 7). The average
humidity was also significantly and negatively corre-
lated with atopic dermatitis, hand eczema and prurigo
(data not shown).

DISCUSSION

There are a number of limitations and biases in hospi-
tal-based prevalence studies, including institutional

© 2011 Japanese Dermatological Association

specificity (university hospital, pivotal local hospital
or private clinic), differences in localization, climatic
and seasonal differences, and differences in skills in
diagnosis.’*® This study, conducted in fiscal year
2007 by the Japanese Dermatological Association,
recruited 76 university hospitals, 55 district-based
pivotal hospitals and 59 private clinics (190 clinics in
total). We analyzed data for 67 448 patients that were
collected seasonally from 170 clinics. This nationwide
study is first of its kind in Japan, and its nature
appears to eliminate, at least in part, some of the
above-mentioned biases of hospital-based preva-
lence study.

In fiscal year 2007, eczematous and fungal dis-
eases were commonly reported in dermatological
clinics in Japan. The 20 most common categories
of skin disorder were diagnosed in more than 85%
of patients presenting dermatological complaints. A
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Table 4. Top five skin disorders in each age group

0-5 years old (n = 4192) 26-30 years old (n = 3516)
Miscellaneous eczema 1229; 29.32% Atopic dermatits 826; 23.49%
Atopic dermatitis 1078; 25.72% Miscellaneous eczema 451; 12.83%
Molluscum contagiosum 425; 10.14% Acne 365; 10.38%
Impetigo contagiosum 291; 6.94% Urticaria’angioedema 230; 6.54%
Miscellaneous benign skin tumors 226; 5.39% Viral wart 215; 6.11%
6-10 years old (n = 2099) 31-35 years old (n = 4050)
Atopic dermatits 505; 24.06% Atopic dermatits 824; 20.35%
Viral wart 483; 23.01% Miscellaneous eczema 551; 13.6%
Miscellaneous eczema 355; 16.91% Acne 305; 7.53%
Molluscum contagiosum 144; 6.86% Urticaria/angioedema 251;6.2%
Impetigo contagiosum 110; 5.24% Viral wart 228; 5.63%
11-15 years old (n = 1711) 36-40 years old (n = 3807)
Atopic dermatits 396; 23.14% Atopic dermatits 582; 15.29%
Viral wart 294; 17.18% Miscellaneous eczema 503; 13.21%
Acne 224; 13.09% Urticaria/angioedema 270; 7.09%
Miscellaneous eczema 214;12.51% Psoriasis 215; 5.65%
Urticaria/angioedema 85; 4.97% Viral wart 203; 5.33%
16-20 years old (n = 2270) 41-45 years old (n = 3298)
Atopic dermatits 624; 27.49% Miscellaneous eczema 454; 13.77%
Acne 501; 22.07% Atopic dermatits 374; 11.34%
Miscellaneous eczema 269; 11.85% Urticaria’/angioedema 248; 7.52%
Viral wart 150; 6.61% Tinea pedis 190; 5.76%
Urticaria/angioedema 123; 5.42% Viral wart 175; 5.31%
21-25 years old (n = 3219) 46-50 years old (n = 3201)
Atopic dermatits 843; 26.19% Miscellaneous eczema 453; 14.15%
Acne 452; 14.04% Tinea pedis 236; 7.37%
Miscellaneous eczema 407; 12.64% Psoriasis 220; 6.87%
Urticaria/angioedema 206; 6.4% Atopic dermatits 215; 6.72%
Viral wart 179; 5.56% Urticaria/angioedema 209; 6.53%

Table 5. Top five skin disorders in each age group

51-55 years old (n = 4062) 76-80 years old (n = 4778)
Miscellaneous eczema 676; 16.64% Miscellaneous eczema 1304; 27.29%
Tinea pedis 366; 9.01% Tinea pedis 463; 9.69%
Psoriasis 239; 5.88% Tinea unguium 401; 8.39%
Urticaria/angioedema 239; 5.88% Seborrheic dermatitis 231; 4.83%
Tinea unguium 226; 5.56% Psoriasis 207; 4.33%
56-60 years old (n = 5540) 81-85 years old (n = 2636)
Miscellaneous eczema 910; 16.43% Miscellaneous eczema 725; 27.5%
Tinea pedis 534; 9.64% Tinea unguium 233; 8.84%
Psoriasis 409; 7.38% Tinea pedis 230; 8.73%
Tinea unguium 331; 5.97% Herpes zoster/zoster-associated pain 115; 4.36%
Urticaria/angioedema 281; 5.07% Seborrheic dermatitis 93; 3.53%
61-65 years old (n = 5415) 86-90 years old (n = 1099)
Miscellaneous eczema 1016; 18.76% Miscellaneous eczema 307; 27.93%
Tinea pedis 519; 9.58% Tinea unguium 86; 7.83%
Tinea unguium 393; 7.26% Tinea pedis 79; 7.19%
Psoriasis 374; 6.91% Pressure ulcer 65; 5.91%
Urticaria/angioedema 260; 4.8% Skin ulcer (nondiabetic) 63; 5.73%
66-70 years old (n = 5628) 91-100 years old (n = 427)
Miscellaneous eczema 1141; 20.27% Miscellaneous eczema 110; 25.76%
Tinea pedis 539; 9.58% Pressure ulcer 43; 10.07%
Tinea unguium 463; 8.23% Squamous cell carcinoma/Bowen’s disease 35; 8.2%
Psoriasis 336; 5.97% Skin ulcer (non-diabetic) 28; 6.56%
Urticaria/angioedema 250; 4.44% Bullous pemphigoid 22; 5.15%
71-75 years old (n = 6157)
Miscellaneous eczema 1457; 23.66%
Tinea pedis 596; 9.68%
Tinea unguium 566; 9.19%
Psoriasis 327; 5.31%
Seborrheic dermatitis 285; 4.63%
360 © 2011 Japanese Dermatological Association
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Figure 5. Correlation between patient numbers and mean
low temperature in urticaria/angioedema and insect bite.

previous hospital-based study in Turkey® reported
that the five most common disorders were atopic
dermatitis, diaper dermatitis, impetigo, seborrheic
dermatitis and miliaria in children aged 0-2 years;
atopic dermatitis, impetigo, warts, contact dermati-
tis and insect bites in children aged 3-5 years;
contact dermatitis, warts, atopic dermatitis, pruritus
and impetigo in children aged 6-11 years; and
acne, contact dermatitis, warts, seborrheic derma-
titis and pruritus in children aged 12-16 years. For
Dutch children aged 0-17 years old in 2001, the
incidence rates per person-year of skin disorders
were, in descending order, warts 34.3, dermato-
phytosis 25.4, contact dermatitis/other eczema
229, impetigo 20.5, laceration/cuts 20.3, atopic
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Figure 6. Correlation between patient numbers and mean
low temperature in tinea pedis and impetigo contagiosum.
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Figure 7. Negative correlation between patient numbers
and mean humidity in seborrheic dermatitis.
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dermatitis 16.5, moniliasis/candidasis 9.8 and mol-
luscum contagiosum 9.5.2 Although the order of
each disease differed from country to country,
atopic dermatitis, miscellaneous eczematous dis-
eases, impetigo and warts appear to share their
top rankings in pediatric dermatology, and this
was also the case in Japan. Similar observations
were also made in 1105 pediatric outpatients aged
0-15 years who visited the hospital of Aarau in
Switzerland between 1998 and 2001.”

In Turkey, Yalgin et al.® examined records for 4099
geriatric patients over 65 years old who were admit-
ted to the Ankara Numune Educational and Research
Hospital from 1999 through 2003. The five most
frequently diagnosed diseases were as follows: in the
group aged 65-74 years, eczematous dermatitis,
fungal infections, pruritus and bacterial and viral
infections; in the group aged 75-84 years, eczema-
tous dermatitis, pruritus, and fungal, viral and bacte-
rial infections; and in the group aged over 85 years,
pruritus, eczematous dermatitis, precancerous lesions
and skin carcinomas, and viral and fungal infec-
tions.® In the present study, the Japanese geriatric
population was also found to suffer very frequently
from miscellaneous eczema and tinea pedis/ungui-
um. In addition, there was a high incidence of psori-
asis in elderly Japanese patients. As expected, we
found conspicuous differences in the incidence of
collagen diseases between the two sexes. A pre-
ponderance of collagen diseases in females was
also evident in Yalgin’s study.®

It should be emphasized again that this study
was simply a measure of skin disorders in patients
attending ordinary dermatology clinics in Japan.
The study holds various limitations and biases, but
it appears to highlight the current situation regard-

© 2011 Japanese Dermatological Association
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ing patients presenting dermatological problems in
Japan.
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Letter to the Editor

New insight into genotype/phenotype correlations in ABCA12
mutations in harlequin ichthyosis

Harlequin ichthyosis (HI) is a severe and often fatal congenital
ichthyosis with an autosomal recessive inheritance pattern[1]. The
clinical features include thick, plate-like scales with ectropion,
eclabium and flattened ears. ABCA12 mutations underlie HI [2,3]
and it was clarified that Hl is caused by severe functional defects in
the keratinocyte lipid transporter ABCA12 [2]. To date, various
ABCA12 mutations have been reported in HI patients [4]. However,
genotype/phenotype correlations in ABCA12 mutations have been
poorly elucidated. In order to obtain clues to understand genotype/
phenotype correlations in ABCA12 mutations, we report two HI
patients from two independent Japanese families, who were
compound heterozygotes for ABCA12 mutations.

Patient 1 is the second child of healthy, unrelated Japanese
parents. The skin of the baby girl was covered with white, diamond
shaped plaques at birth (Fig. 1a). After therapy with oral retinoids
and local application of white petrolatum, in a humid incubator,
the scales gradually detached and passive and spontaneous
mobility of the joints increased. Now at the age of 1 year and 7
months, her general condition is good, although she still has white
to grey scales on a background of erythematous skin over her
entire body. Patient 2 is the fourth child of healthy, unrelated
Japanese parents. Her older brother had a history of congenital
ichthyosis and died in early infancy. The skin of the newborn
showed serious symptoms with thick, white, diamond shaped
plaques, partly bordered by bleeding fissures (Fig. 1c). Although
she had therapy with oral retinoids and local application of white
petrolatum, in a humid incubator, her clinical symptoms failed to
show any apparent improvement and she died when she was 5
months old.

Skin biopsies showed thick stratum corneum in both patients
(Fig. 1d-g). In Patient 2, parakeratosis was observed in the
epidermis and a sparse inflammatory cell infiltration was seen in
the superficial dermis (Fig. 1e inset). Electron microscopy (Hitachi,
Tokyo, Japan) revealed a large number of abnormal, variously sized
lipid droplets that accumulated in the cornified cells of both
patients’ epidermis.

Mutational analysis of ABCA12 was performed in both patients
and their families. Each genomic DNA sample was subjected to PCR

amplification, followed by direct automated sequencing. Oligonu-
cleotide primers and PCR conditions used for amplification of all
exons 1-53 of ABCA12 were originally derived from the report by
Lefévre et al. [5] and were partially modified for the present study.
The entire coding region including the exon/intron boundaries for
both forward and reverse strands from the patients, their parents
and 50 healthy Japanese controls were also sequenced. Both
patients had the same paternal novel nonsense mutation
p.Arg1515X (Fig. 1h) which leads to truncation of the first ATP-
binding cassette within ABCA12 likely resulting in ABCA12 loss of
function (Fig. 2a). On the other allele, Patient 1 had a maternal
recurrent splice acceptor site mutation c.3295-2A>G (Fig. 1h). This
splice site mutation was reported in an unrelated Japanese family
with HI and was shown to lead to comparable amounts of 2 splice
pattern variants [2]. The first mutant transcript would resultin a3
amino acids deletion (1099_1101delYMK). These 3 amino acids are
located in the first transmembrane domain and are highly
conserved (Fig. 2b). The second mutant transcript lost a 170-bp
sequence from exon 24, which led to a frameshift. Expression of a
small amount of ABCA12 protein, although mutated, was detected
in the granular layer keratinocytes of the patient’s epidermis and
cultured keratinocytes by immunofluorescent staining [2]. Thus, it
is possible that Patient 1 expresses some mutated ABCA12 protein
with a partial function. This might be the reason why Patient 1
survived beyond the perinatal and neonatal period and is still alive
although this might also be in part due to the prompt oral retinoid
treatment.

Patient 2 carried a maternal missense mutation p.Gly1179Arg on
the other locus (Fig. 1h). To confirm the presence of the mutation
p.Gly1179Arg in Patient 2, we performed restriction enzyme
digestion analysis using Bcll (NEW ENGLAND BiolLabs). Restriction
enzyme digestion of PCR products was carried out according to the
manufacture’s protocols. The 255-bp PCR products from wild type
alleles were not digested by Bcll, although the PCR products from the
allele with the mutation p.Gly1179Arg were digested into 173- and
82-bp fragments. The father's PCR product after Bcll digestion
showed a single 255-bp band, which indicated he had only normal
alleles. In contrast, the PCR product after Bcll digestion from the
mother of Patient 2 showed 255-, 173- and 82-bp bands, which
indicated that she was heterozygous for the p.Gly1179Arg missense
mutation (supplementary Fig. S1). This mutation was reported in a
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Patient 1 Patient 2
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WG ARETR QTYRUNGTALRYY

L

Mother

Fig. 1. (a-c)Clinical features of HI patients. Patient 1 showed the typical clinical phenotype of HI during the neonatal period, including the face and trunk (a). Her clinical symptoms
remarkably improved at 7 months of age (b). Patient 2 showed more serious symptoms with thick plate-like scales and skin fissures in the neonatal period (c) and lived until the age
of 5 months, (d-g) Histological features of the skin lesions of HI patients. Skin biopsies showed thick stratum corneum in both patients. Bars, 50 pm (d and e). In Patient 2,
parakeratosis were observed (e, inset). By electron microscopy, abnormal variously sized lipid droplets had accumulated in the cornified cells of both patients’ epidermis. Bars,
200 nm (fand g). (h) Families with Hl and ABCA12 mutations. Patient 1 was a compound heterozygote for two ABCA12 mutations, a novel nonsense mutation p.Arg1515X and a
recurrent splice site mutation c.3295-2A>G, and both her parents were heterozygous carriers. Patient 2 harboured two ABCA12 mutations, p.Arg1515X and p.Gly1179Arg, and
both her parents were heterozygous carriers of these defects.
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c.3295-2A>G
(intron23)

p.Gly11794rg
(exon24)

0y &
A’I?~b§1ding cassette

€.3295-24>G: 1099_1101del YMK

Homo sapiens 1089 YYEKDLRLHE vHKMMGYNSCSHF 1111

Rattus norvegius VYEKDLRUHE ik MMGYNSCSHF

Mus musculus VYEKDLRLHE vk MMGYNSCSHF

Gallus gallus VOEKDLRLYE YRICHIMGYNASSHF

Danrio rerio VHERELRLHE YRIMMGYNP I SHF
p.Gly117%4rg

Homo sapiens 1165 ISYFFNNTNIAAL IGSLIYIIAFFPFIVL1193

Raitus norvegius ISVFFNNTNIAALIGSLIYVIAFFPFIVL

Mus musculus ISVFFNNTNIAAL TGSLIYVIAFFPFIVL

Gallus gallus ISVFFNNTNIAALVGSLYY ILTFFPFIVL

Danio rerio VSSFFDKTNIAGLSOSL IYVISFFPFIVL

Fig. 2. (a) Structure of ABCA12 protein and the three mutations in present HI
families. Dark blue area, cell membrane; bottom of dark-blue area, cytoplasmic
surface. Note the mutation shared between the two patients is a truncation
mutation in the first ATP-binding cassette (p.Arg1515X). The other mutation in
Patient 2 is just a missense mutation in the first cluster of transmembrane domains
(p.Gly1179Arg). (b) ABCA12 amino acid sequence alignment shows the level of
conservation in diverse species of the amino acids, 1099_1101delYMK and
p.Gly1179Arg (red characters).

Laotian family [6]. The glycine 1179 is a highly conserved amino acid
residue (Fig. 2b) located in the first transmembrane ABCA12 domain
(Fig. 2a), and this mutation substitutes an uncharged polar glycine
residue for a positively charged arginine residue. The presence of
these mutations was excluded in 100 alleles of 50 normal unrelated
Japanese individuals.

Determinants of genotype/phenotype correlations resulting
from ABCA12 mutations, typically demonstrate that homozygotes
or compound heterozygotes with truncation ABCA12 mutations
lead to an HI phenotype. Only a few exceptional cases have been
reported such as the present case. The mutation p.Gly1179Arg
might result in major loss of ABCA12 function and/or structure,
leading to the severe phenotype in Patient 2.

Recently, long-term survival of patients with HI has been more
frequently observed and documented [7,8]. The clinical symp-
toms of Patient 1 showed a remarkable improvement during
infancy. In contrast, the symptoms of Patient 2 did not improve,
and she died at the age of 5 months. The marked difference in the
clinical severity of the two patients indicated that the
p.Gly1179Arg has far bigger deleterious functional effects than
€.3295-2A>G. The present study clearly demonstrates that some
missense ABCA12 mutations within highly conserved transmem-
brane regions are able to cause drastic changes in protein
structure and function, leading to severe phenotypes, similar to
truncation mutation patients. Further accumulation of similar
cases is needed to confirm genotype/phenotype correlation in

ABCA12 mutations, especially in studies involving missense
mutations underlying HI.
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Dermoscopic features in a case of dyschromatosis

symmetrica hereditaria

Dear Editor,

Dyschromatosis symmetrica hereditaria (DSH) is an
autosomal dominant pigmentary genodermatosis
caused by a mutation in ADAR1." It is characterized
by the concomitant presence of hyperpigmented and
hypopigmented macules on the dorsal hands and
feet.? The precise pathogenesis is uncertain.? Using
dermoscopy, we found extraordinary features, which
had not been described previously.

A 24-year-old Japanese man presented with a
persistent pigment anomaly. Physical examination
revealed a mixture of oval or round, hyperpigmented
and pigmented spots 1-7 mm in diameter and irregu-
larly shaped hypopigmented macules on the dorsal
hands and feet (Fig. 1a). On the face, he had small,
freckle-like hyperpigmented spots. The consanguini-
ties had no such pigmentations. To verify the diagno-
sis precisely, a genetic study was performed as
described previously.® A novel two-nuclectide dele-
tion mutation (c.1096-1097delAA, p.K366fs) was
identified and reported.*

We applied dermoscopy to the hyper- and hypo-
pigmented macules on the dorsal hands. In the
hyperpigmented macule, round and variously
pigmented spots 0.5-1.5 mm in diameter were con-
nected to each other, producing oval hyperpigment-
ed macules (Fig. 1b). Interestingly, the rounded spots
showed a variety of pigmented appearances, inclu-
ding reticulated hyperpigmented spots, diffuse pig-
mentation with hyperpigmented dots, reticulate
pigmented spots, monotonous pigmented spots,
reticulated hypopigmented spots and monotonous
hypopigmented spots (Fig. 1b). The monotonous
pigmented spots bore a resemblance to the dermo-
scopic appearance of the normal skin (Fig. 1b). In the
hypopigmented lesions, round and pigmented inde-
pendent spots 0.5-1.5 mm in diameter were sparsely
distributed (Fig. 1c). The rounded spots showed

various pigmented appearances, including reticulated
pigmented spots, reticulated and monotonous pig-
mented spots and monotonous hypopigmented
spots (Fig. 1c).

Dermoscopy revealed that the hyperpigmented
macules were constructed of connected pigmented
spots and that the hypopigmented lesions contained
unconnected pigmented spots. The reticular pattern
is commonly observed in junctional nevus or lentigi-
nous nevus.® The reticulated structure in dermoscopy
is known to indicate the presence of rete ridges.®
Therefore, the monotonous pigmentation may reflect
the hyperpigmentation of basal keratinocytes without
the formation of rete ridges. We were unable to take a
biopsy specimen from this patient and could not
evaluate the correlation between the dermoscopic
findings and the histopathological appearances.
However, dermoscopy indicated that the melanocyte
activity and the epidermal-dermal structures may
vary in each spot. On the other hand, dermoscopy of
ephilis shows uniform pigmentation, lentigo simplex
dose a uniform pigmented reticulate network, and
solar lentigo dose a faint pigmented reticulate net-
work or uniform pigmentation.®

The dermoscopic features in DSH are different
from those in Dowling-Degos disease (DDD) of the
external genitalia, showing multiple hyperpigmented
brownish spots with different dimensions character-
ized by a coarse grid of brown lines over a diffuse
light-brown background.® In the future, it should be
studied whether dermoscopy is useful for the differ-
ential diagnoses in related disorders of not only DDD
but also acropigmentation reticularis Kitamura, dys-
chromatosis universalis hereditaria and variants.®'2

The ADAR1 gene encodes adenosine deaminases
acting on RNA 1 (ADAR1) which catalyze the conver-
sion of adenosine into inosine in RNA molecules. It
is an important post-transcriptional mechanism for

Correspondence: Naoki Oiso, M.D., Ph.D., Department of Dermatology, Kinki University Faculty of Medicine, 377-2 Ohno-Higashi, Osaka-Sayama,
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Figure 1. (a) Clinical appearance of oval or round, hyperpigmented and pigmented spots 1-7 mm in diameter and irregularly
shaped hypopigmented macules on the dorsal hands. (b) On the dermoscopic examination of the hyperpigmented macule,
round and variously pigmented spots 0.5-1.5 mm in diameter were connected, producing oval hyperpigmented macules. The
spots were classified as follows: reticulated hyperpigmented spots (red arrow), diffuse pigmentation with hyperpigmented dots
(purple arrow), reticulated pigmented spots (green arrow), monotonous pigmented spots (yellow arrow), reticulated hypo-
pigmented spots (blue arrow) and monotonous hypopigmented spots (black arrow). (c) On the dermoscopic examination of the
hypopigmented lesion, the round and pigmented independent spots 0.5-1.5 mm in diameter were sparsely distributed. The
rounded spots were classified as follows: reticulated pigmented spots (green arrow), reticulated and monotonous pigmented
spots (yellow arrow) and monotonous hypopigmented spots (black arrow).

generating transcript diversity.’®> We suppose that
dysfunction of ADART1 induces such various pigment
appearances due to the dysregulated post-transcrip-
tional system.

Dermoscopy in DSH showed the different charac-
teristic of each pigmented spot, such as the degree
of the pigmentation and the epidermal—dermal
structure. We speculated that the pigmented spots
have varied melanocyte dysfunction, aberrant mela-
nocyte and keratinocyte interaction, and impaired
construction of rete ridges.
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ABSTRACT

A 71-year-old man with no family history of skin diseases presented with a 4 month history of recalcitrant pruritic
papules and nodules on the lower extremities. He had prurigo-like eruptions with tense bullae on the extensor aspect
of his lower extremities with multiple adjacent milia. Toenail dystrophy was observed. Mucous membranes were not
affected. Skin biopsy from the shin showed a subepidermal blister with milium. Electron microscopy from lesional
and perilesional skin of the leg showed scanty, hypoplastic anchoring fibrils. We detected a heterozygous mutation in
the COL7AT1 gene, a G-to-A substitution in exon 87 (c.6859G>A; p.Gly2287Arg). Thus, the clinicopathological and
molecular findings supported a diagnosis of dystrophic epidermolysis bullosa pruriginosa. Assessment of other rela-
tives was not feasible. To the best of our knowledge, this is the oldest clinical onset of this unusual variant of dystro-
phic epidermolysis bullosa reported to date. Why the onset of skin fragility should have occurred so late is not known,
but the case serves as a reminder that this particular mechanobullous disease can have a delayed presentation.

Key words: COL7A1, dystrophic epidermolysis bullosa pruriginosa, elderly onset, glycine substitution, prednisolone.
INTRODUCTION first decade or even in infancy; however, in some
cases they may be delayed until the third decade or
Dystrophic  epidermolysis  bullosa  pruriginosa even until patients are in their 50s.3#

(DEB-Pr) (Online Mendelian Inheritance in Man
604129) is a rare variant of DEB characterized by
prominent pruritus, trauma-induced blistering, nail
dystrophy, and pruritic prurigo-like and/or lichenoid
lesions with milia. McGrath et al. initially reported
eight cases of DEB-Pr and defined the entity.’
Although autosomal dominant, recessive and spo-
radic inheritance patterns have been reported, most
cases are dominant. As for all forms of DEB, the
molecular pathology involves mutations in the type
VIl collagen gene, COL7A71 (NM_000094.3), which
encodes a 2944 amino acid protein, the main compo-
nent of anchoring fibrils.? In many cases, the clinical
manifestations of DEB-Pr will be evident within the

Herein, we report a case of sporadic DEB-Pr of
elderly onset. To the best of our knowledge, our case
is the oldest clinical onset of DEB-Pr reported to
date. Although the reason for the variability in the
clinical onset of this disease has not been elucidated
yet, the emergence of this disease in an elderly sub-
ject has important implications for the differential
diagnosis of subepidermal blistering diseases in such
patients.

CASE REPORT

A 71-year-old man presented with a 4-month his-
tory of pruritic erythematous papules on his lower
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extremities. He was treated with a topical steroid and
oral antihistamines; however, the number of pruritic
papules and nodules gradually increased. He had no
family history of skin disease and his parents were
not consanguineous. Neither his parents, siblings nor
two sons (42 and 49 years old) had skin complaints.
He suffered from mild diabetes mellitus and benign
prostate hyperplasia and had been taking anti-
diabetic and herbal medicine for 1 and 2 years,
respectively. Although the topical steroid and oral
antihistamines provided some symptom relief,
scratching and trauma induced tense bullae and
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pruritic prurigo-like lesions that gradually appeared
mainly on the lower extremities (Fig. 1a). Multiple
milia developed following blister re-epithelialization
(Fig. 1b,c). He had toenail dystrophy on all toes
(Fig. 1d), while his fingernails were intact. Although
he had noticed toenail dystrophy in his early teens, it
did not cause any inconvenience to him and he had
sought no treatment for this. The mucous mem-
branes were not affected. A skin biopsy from the leg
revealed dermal-epidermal blister formation with
mild lymphocyte infiltration and some eosinophil
infiltration in the upper dermis, along with some milia

Figure 1. (a) Pruritic prurigo-like lesions and tense bullae of
the lower extremities. (b,c) Multiple milia formed following
blister re-epithelialization. (d) Toenail dystrophy.

© 2010 Japanese Dermatological Association
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Figure 2. Histopathology of a skin biopsy from the leg. Der-
mal-epidermal blister formation with mild lymphocytes and
partial eosinophil infiltration in the upper dermis and milia
(hematoxylin—eosin, original magnification x100).

(Fig. 2). Direct immunofluorescence (DIF) showed no
immunoglobulin (Ig) or complement deposition at the
basement membrane zone. Blood cell count and liver
and renal function were all within normal limits.
Serum IgE, ferritin and thyroid function were also
within normal limits. Immunoblotting studies showed
that the patient’s serum did not react with any anti-
gen. There were no abnormal findings on chest
X-ray, computed tomography, electrocardiogram or
upper and lower gastrointestinal endoscopy. An
underlying disorder that might cause recalcitrant
pruritus was not detected. To rule out drug-induced
eruption, all of the drugs he was taking were discon-
tinued and replaced with alternative drugs; however,
his symptoms did not improve.

Because the results were not consistent with an
autoimmune blistering disease, we examined the skin
in more detail. Electron microscopy of lesional and
perilesional skin of the leg revealed that anchoring
fibrils were scanty and hypoplastic (Fig. 3). After
informed consent, genomic DNA was extracted from
his peripheral blood samples. Amplified DNA
revealed a heterozygous mutation in the COL7A7
gene, a G-to-A substitution in exon 87 (c.6859G>A,;
p.Gly2287Arg) (Fig. 4). This mutation has been
previously reported by Shimizu et al.> Considering
these findings, we diagnosed the patient with
DEB-Pr. Oral prednisolone (PSL) 10 mg/day and
4,4-diamino-diphenyl-sulfone (DDS) 75 mg/day were
not effective. Subsequently, PSL 30 mg/day was
administrated and the pruritus became markedly

© 2010 Japanese Dermatological Association

Figure 3. Electron microscopic findings from lesional and
perilesional skin of the leg. Anchoring fibrils are scanty and
hypoplastic (arrows) (original magnification x40 000; scale
bar, 0.5 pm).
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Figure 4. Amplified genomic DNA revealed a heterozygous
mutation in the COL7A71 gene, a G-to-A substitution in
exon 87.

less, and no new blisters or prurigo-like lesions were
seen. Nevertheless, as the blisters resolved, multiple
milia ensued. The dose of PSL was tapered gradually
although mild pruritus and a few blisters appeared
on the shin when the PSL dose was reduced to
5 mg/day. Topical application of tacrolimus to the
prurigo-like lesions also decreased his itching and
was considered as effective as oral PSL for symptom
control.

DISCUSSION

Dystrophic epidermolysis bullosa pruriginosa was
first described by McGrath et al." in 1994. It is a rare
clinical variant of DEB, characterized by marked
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pruritus, trauma-induced blistering, especially on the
extensor aspect of the leg, nail dystrophy, prurigo-
like lesions and multiple milia. DEB is caused by
mutations in the COL7AT1 gene encoding type VI
collagen, resulting in a reduced number or dis-
organization of anchoring fibrils. In DEB-Pr, mainly
glycine substitutions have been reported.® The onset
of clinical symptoms of DEB-Pr is typically during
the first decade or even in infancy; however, in
some cases clinical onset may be delayed until later
in life.3* From these unique clinical features, various
differential diagnoses may be considered, such as
prurigo nodularis, lichen planus and dermatitis
artefacta.

Initially, our patient had pruritic papules and nod-
ules mainly on the leg, which were then followed by
tense bullae. Milia formation was seen after the
tense bullae re-epithelialized. Our differential diag-
noses included pemphigoid nodularis, prurigo nodu-
laris, epidermolysis bullosa acquisita, DEB-Pr and a
drug-induced eruption. We ruled out autoimmune
blistering disease due to the results of DIF and
immunoblotting analysis. Prurigo nodularis usually
does not form blisters or milia. Discontinuation of
the patient’'s medication had no clinical impact.
However, the combination of the clinical features,
the decreased anchoring fibrils on electron micros-
copy and the detection of the COL7A7 gene led to
a diagnosis of DEB-Pr. Regrettably, we could not
acquire informed consent for genetic analysis from
his sons; this information would be valuable for
knowing whether they might also be at risk for
expressing the disorder.

A summary of patients with DEB-Pr with onset later
than 20 years of age is shown in Table 1.346° Of
note, there is a female preponderance for all late
onset DEB-Pr cases, aside from our patient; the rea-
son for this is unclear. Although the factors responsi-
ble for the variability in the time of clinical onset of
DEB-Pr have not been elucidated yet, the recognition
of this disease having such a late onset adds to the
differential diagnosis of subepidermal blistering in
elderly subjects.

Dystrophic epidermolysis bullosa pruriginosa has
a wide clinical spectrum. In different pedigrees,
patients with the same glycine substitution mutation
may show clinical heterogeneity.'" With regard to the
pruritus, some DEB-Pr patients have elevated serum

© 2010 Japanese Dermatological Association
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IgE and/or atopy,>® but other possible associations
such as functional gene promoter polymorphisms in
the matrix metalloproteinase-1 (MMP-1), which can
degrade type VIl collagen, and loss-of-function
mutations in filaggrin (FLG)* have not improved
clinicopathological understanding of disease mecha-
nisms in DEB-Pr.

Shimizu et al.® reported a DEB pedigree with the
COL7AT mutation p.Gly2287Arg, the same mutation
as in our case. Their patients showed only nail dystro-
phy restricted to the great toes and did not show any
signs of skin fragility. They determined that this muta-
tion may lead to a very mild phenotype of DEB that
might be overlooked. Our patient noticed toenail
dystrophy in his early teens, but it was approximately
60 years more before the pruritic eruptions and cuta-
neous manifestations emerged. Thus, it is likely that
our patient has had lifelong dominant DEB, which for
most of his life only manifested as nail dystrophy, sim-
ilar to the cases reported by Shimizu et al.®> However,
with the development of pruritus and blistering,
the diagnosis evolved to DEB-Pr. Our observations
therefore have important implications for the accu-
racy of genotype-phenotype correlation in DEB and
also highlight the potential significance of pruritus in
patients with DEB.

The aims of treatment for DEB-Pr are to ease the
pruritus and to suppress the scratching activity that
leads to the formation of blisters and/or prurigo-like
lesions; however, no universally successful treatment
has been established. Recent studies have described
the efficacy of topical tacrolimus (as we also
observed in our patient), systemic cyclosporine and
thalidomide.'®'® McGrath et al.” reported that treat-
ment with a systemic corticosteroid 10-30 mg/day
up to 2 months did not appear to be effective,
whereas in our case, oral PSL 30 mg/day was effec-
tive and improved the patient’s symptoms. We there-
fore advocate use of topical tacrolimus and a higher
dose PSL as potentially useful treatment options for
DEB-Pr.
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