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The Clinical Manifestation of p.Asp50Asn Heterozygous
Mutation of GJB2 Gene in 3 Members of a Family Is Similar
to That of Clouston Syndrome
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Keratitis-ichthyosis-deafness (KID) syndrome has genetic heterogeneity, and the clinical
manifestations of some patients may overlap with Clouston syndrome. A 34-year-old female
patient came to our department with a complain of “sparse hair, rough skin, photophobia
and deafness for more than 30 years.” We found that the proband and two other family
members (57-year-old mother and 4-year-old daughter) had similar clinical manifestations:
systemic hair loss, generalized skin hyperkeratosis, especially in the metacarpophalan-
geal area. Subungual hyperkeratosis, finger/toenail dystrophy, as well as photophobia and
epiphora. According to the investigation, one of the family members also had similar clinical
manifestations (grandfather of the proband) and he’s died. The other three members of the
family had no hearing impairment, and all patients had typical nail dystrophy, hair loss and
palmoplantar hyperkeratosis, similar like as seen in Clouston syndrome, so we suspected to
diagnose the case as Clouston syndrome. However, after genetic testing, it was found that the
proband, his mother and daughter all had p.Asp50Asn heterozygous mutations in the G/B2
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INTRODUCTION

At present, the diagnosis of keratitis-ichthyosis-deafness (KID)
syndrome is still a challenge. KID syndrome and Clouston syn-
drome have many overlapping phenotypes, and their prognosis
and disease management are very different, when we face pa-
tients with phenotype similar to Clouston syndrome, we need
to screen several connexin genes with known skin phenotype
for definite diagnosis. Early diagnosis and active treatment
of KID syndrome is essential, prenatal diagnosis should be
carried out if necessary. The reported p.Asp50Asn mutations
mainly occur in sporadic cases, and our findings are of great
significance to the practice of medical genetics. Among the 4
patients in this family, the hair, nail and skin lesions are very
similar to Clouston syndrome. Our report can provide clinical

data for clinicians to correctly diagnose the two diseases.

gene, and no mutation was detected in GJB6. The modified diagnosis was KID syndrome.
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CASE REPORT

The proband, a 34-year-old female, went to see a doctor be-
cause of “sparse hair, rough skin, photophobia and deafness
for more than 30 years.” The mother of the proband com-
plained that at birth, the patient had only a small amount of
fine hair covering the scalp, no eyebrows and eyelashes, rough
skin, dark color and dark skin lines, and the patient was born
in well lighted room, so she closed her eyes and burst into
tears. In infancy, parents found that the patient’s ears did not
respond to sound, and his throat could make a sound, but
could not speak. With the increase of age, the roughness of
the skin all over the body gradually aggravated, the fingernail
gradually thickened, the yellow substance accumulated under
the nail, and the deck was gradually damaged. The amount of

hair did not increase in the past 30 years, and axillary hair and
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pubic hair did not grow. Ophthalmic examination revealed
vascular keratitis (Fig. 1). The patient had no history of head
trauma from childhood, no history of special medication, nor-
mal mental development, normal teeth and sweating. Parents
are not consanguineous. Four in four generations of the fam-
ily have the disease (Fig. 2).

Specialist physical examination (Fig. 3, 4): the hair of the
scalp is sparse, thin and short, and flaky pigmentation and

needle-tip-sized granular keratins can be seen on the top

Fig. 1. Eyes of a patient with keratitis-ichthyosis-deafness (KID)
syndrome. Eyes exhibit palpebral hyperkeratotic lesions, no eye-
lashes, and absence of meibomian glands. New blood vessels
can be seen in both eyes.
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Fig. 2. Family tree: there are four affected by keratitis-ichthyosis-
deafness (KID) syndrome in four generation.

of the scalp. Milky papules of 1 to 2 mm size are scattered
around the eyes. The protruding side of the tongue is scat-
tered with circular leukoplakia of the size of 1 to 4 cm?, with
white ridges at the edges, and fissures of different lengths of
0.5~2 cm can be seen during this period. The skin all over the
body is dark and dark brown patches can be seen on the back,
especially on the waist and back. Hands and feet are rough in
touch, thickened nails with subungual hyperkeratosis of both
hand and toe nails, partial deck damage; short and thick first
finger and toe segments.

DNA test: After obtaining the consent of the patients
and their families, the peripheral blood of the proband, the

Fig. 3. The patient has thin hair, no eyebrows or eyelashes.

Fig. 4. Hands and feet are rough in touch, thickened nails with
subungual hyperkeratosis of both hand and toe nails, partial deck
damage; short and thick first finger and toe segments.
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proband’s parents and their daughters were extracted and
sequenced. A heterozygous mutation of ¢.G148A (nucleotide
mutation at position 148 in the coding region from G to A)
was detected in the proband GJB2 gene. First-generation se-
quencing tests showed that both the mother and daughter of
the proband were heterozygous at this locus (Supplementary
Fig. 1).

Combined with medical history, signs and related auxiliary
tests, the proband, the mother and daughter of the proband
were diagnosed as KID syndrome.

We received the patient’s consent form about publishing all

photographic materials.

DISCUSSION

KID syndrome is a very rare congenital syndrome. At present,
most cases reported worldwide are sporadic, with less than
20 familial cases'. It is mainly caused by the GJB2 mutation
that encodes the connexin 26. Sweating ectodermal dysplasia
(HED) or Clouston syndrome is also a rare autosomal domi-
nant disease, which is mainly caused by a mutation in the
GJB6 gene encoding connexin 30°. Cx26 and Cx30 share 76%
homology and have the typical structure of connexin: four
transmembrane hydrophobic domains, two highly conserved
extracellular hydrophilic rings and three relatively variable cy-
toplasmic domains’. KID syndrome” is characterized by skin,
auditory and ophthalmic abnormalities. The most common
clinical features are sensorineural deafness (90%), erythema-
tous keratosis (89%), vascular keratitis (79%), hair loss (79%),
and palmar reticular keratosis (41%). Clouston’ is character-
ized by nail dystrophy, systemic hair loss and palmoplantar
hyperkeratosis. Sparse hair and nail dystrophy begin to appear
1 month after birth, and progressive alopecia may lead to com-
plete hair loss during puberty. Nail dystrophy and palmoplan-
tar hyperkeratosis usually occur in childhood and aggravate
with age. However, the clinical manifestations of each patient
are different, even in the same family members, the clinical
characteristics are not the same. KID syndrome and Clous-
ton syndrome are caused by mutations in different connexin
genes, but their symptoms may overlap (nail dystrophy, hair
loss and palmoplantar hyperkeratosis), which may be due to
the formation of isomers (consisting of more than one type of
connexin) in their function and structure®. Some studies have

shown that KID syndrome has genetic heterogeneity and can
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lead to different phenotypes. A dystrophy with hair loss usu-
ally indicates Clouston syndrome, but deafness is usually not
part of the phenotype of Clouston syndrome. The proband is
characterized by nail dystrophy, hair loss and palmoplantar
keratoderma, which is a typical manifestation of Clouston
syndrome. But, hair loss and reticulated palmoplantar hyper-
keratosis are also included in the major diagnostic criteria of
KID syndrome, but nails are predominantly affected Clouston
syndrome, and the other three family members of the proband
do not have hearing impairment, so they are suspected to be
diagnosed with Clouston syndrome. Different from the skin
manifestation, the eye and hearing impairment of KID syn-
drome is not consistent. The history of photophobia and tears
in the eyes of the proband in this pedigree is later than that of
the skin. More than 90% of patients can have varying degrees
of hearing loss, which often affects the language function of
patients. What is interesting is that in this family, only the
proband has hearing impairment, and the other three patients
are not affected, We think that the hearing loss phenotype has
not yet come out in the three family members other than the
proband. We will trace the family members. Compared with
Clouston syndrome, KID syndrome can be associated with
keratitis, hearing impairment, skin secondary infection, skin
tumors and other serious complications, so all patients with
KID syndrome should undergo ophthalmic evaluation and
formal auditory tests, and then check regularly to track the
progress of the disease’. This patient underwent ophthalmo-
logical examination, but no hearing test was performed be-
cause his hearing had been completely lost. KID eye features®
are corneal epithelial defects, including scarring and neovas-
cularization, which may lead to progressive loss of vision and
may eventually lead to blindness. It can also be characterized
by photophobia, dry eyes, blepharitis, corneal leukoplakia and
conjunctivitis’. It can also be complicated with severe ocular
infection. The decrease of host defense ability and enhance-
ment of carcinogenic potential of KID syndrome indicate
that gap junction communication plays a key role not only in
epithelial dynamic balance and differentiation, but also in im-
mune response and epidermal carcinogenesis'’*. Loss of Cx26
expression, disturbance of intercellular communication, and
down-regulation of cadherin have been thought to explain
uncontrolled epithelial growth and carcinogenesis in patients
with KID syndrome. There is also evidence that intercellular

signal disruption may interfere with the establishment of an
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effective and timely immune response, thus increasing sus-
ceptibility to mucocutaneous infection. At present, there are
no clear guidelines for the treatment and management of KID
syndrome. Clinicians should pay attention to maintaining the
skin barrier of patients, preventing or treating skin infections,
and screening skin tumors™*'*, Systemic use of retinoic acid,
especially acitretin, is effective in diagonalization and cancer
chemoprevention, and oral acitretin reverses visual impair-
ment in KID syndrome and it is also used to treat systemic hy-
perkeratosis. Congenital sensorineural hearing loss may lead
to social isolation and language delay, and cochlear implants
may help children develop oral skills”. Some patient improves
their visual acuity through local anti-inflammatory therapy
and the use of scleral contact lenses. Cheung et al."’ used ocu-

lar surface stem cell transplantation to treat keratitis in KID.

SUPPLEMENTARY MATERIALS

Supplementary data can be found via http://anndermatol.org/
src/sm/ad-20-278-s001.pdf.

CONFLICTS OF INTEREST

The authors have nothing to disclose.

FUNDING SOURCE

The study was funded by Funded by the construction of the
Clinical Medical Center for Immunological Skin Diseases in
Yunnan Province. The funder(s) had no role in the design and
conduct of the study; collection, management, analysis, and
interpretation of the data; preparation, review, or approval of
the manuscript; and decision to submit the manuscript for
publication. The study sponsor took part in the design and
conduct of the study; collection, management, analysis, and in-
terpretation of the data; preparation, review, or approval of the

manuscript; decision to submit the manuscript for publication.

ORCID

Yanjiang Xu, https://orcid.org/0000-0002-2602-2924
Minhua Wang, https://orcid.org/0000-0001-7604-6142
Ling Huang, https://orcid.org/0000-0002-6094-173X
Jie Hu, https://orcid.org/0000-0003-0357-925X

REFERENCES

. Al Fahaad H. Keratitis-ichthyosis-deafness syndrome: first affected

family reported in the Middle East. Int Med Case Rep ] 2014;7:63-66.

. Lee MY, Wang HZ, White TW, Brooks T, Pittman A, Halai H, et

al. Allele-specific small interfering RNA corrects aberrant cellular
phenotype in keratitis-ichthyosis-deafness syndrome keratinocytes.

J Invest Dermatol 2020;140:1035-1044.¢7.

. Jan AY, Amin S, Ratajczak P, Richard G, Sybert VP. Genetic het-

erogeneity of KID syndrome: identification of a Cx30 gene (GJB6)
mutation in a patient with KID syndrome and congenital atrichia. ]

Invest Dermatol 2004;122:1108-1113.

. Serrano-Ahumada AS, Cortes-Gonzdlez V, Gonzélez-Huerta LM,

Cuevas S, Aguilar-Lozano L, Villanueva-Mendoza C. Severe phe-
notype of keratitis-ichthyosis-deafness syndrome with presumed

ocular surface squamous neoplasia. Cornea 2018;37:252-254.

. Khatter S, Puri RD, Mahay SB, Bhai P, Saxena R, Verma IC. Muta-

tion-proved clouston syndrome in a large Indian family with a vari-

ant phenotype. Indian ] Dermatol 2019;64:143-145.

. Kutkowska-Kazmierczak A, Niepokdj K, Wertheim-Tysarowska K,

Giza A, Mordasewicz-Goliszewska M, Bal ], et al. Phenotypic vari-
ability in gap junction syndromic skin disorders: experience from
KID and Clouston syndromes’ clinical diagnostics. ] Appl Genet
2015;56:329-337.

. Coggshall K, Farsani T, Ruben B, McCalmont TH, Berger TG, Fox

LP, et al. Keratitis, ichthyosis, and deafness syndrome: a review
of infectious and neoplastic complications. ] Am Acad Dermatol

2013;69:127-134.

. Salman A, Gencosmanoglu DS, Yucelten AD, Elcioglu N, Richard

G, Demirkesen C. Successful treatment of pityriasis lichenoides
chronica with narrow-band ultraviolet B therapy in a patient with
Keratitis-Ichthyosis-Deafness syndrome: a case report. Dermatol

Online J 2016;22:13030/qt3sd5h1n2.

. Bermudez-Ruiz MP, Gémez-Moyano E, Sainz-Rodriguez R, Garin-

Ferreira R. Infectious keratitis in a patient with KID syndrome.
Enferm Infecc Microbiol Clin (Engl Ed) 2019;37:56-57.

. Markova TG, Brazhkina NB, Bliznech EA, Bakhshinyan V'V,

Polyakov AV, Tavartkiladze GA. Phenotype in a patient with p.D50N
mutation in GJB2 gene resemble both KID and Clouston syn-
dromes. Int ] Pediatr Otorhinolaryngol 2016;81:10-14.

. Lilly E, Bunick CG, Maley AM, Zhang S, Spraker MK, Theos AJ, et

al. More than keratitis, ichthyosis, and deafness: multisystem effects

of lethal GJB2 mutations. ] Am Acad Dermatol 2019;80:617-625.

. Rerknimitr P, Tanizaki H, Otsuka A, Miyachi Y, Kabashima K.

https:/doi.org/10.5021/ad.20.278 385


http://anndermatol.org/src/sm/ad-20-278-s001.pdf
http://anndermatol.org/src/sm/ad-20-278-s001.pdf
https://orcid.org/0000-0002-2602-2924
https://orcid.org/0000-0001-7604-6142
https://orcid.org/0000-0002-6094-173X
https://orcid.org/0000-0003-0357-925X

Y Xu, et al

13.

14.

Diminution of Langerhans cells in keratitis, ichthyosis and deafness
(KID) syndrome patient with recalcitrant cutaneous candidiasis. |
Eur Acad Dermatol Venereol 2016;30:¢47-¢49.

Patel V, Sun G, Dickman M, Khuu P, Teng JM. Treatment of kerati-
tis-ichthyosis- deafness (KID) syndrome in children: a case report
and review of the literature. Dermatol Ther 2015;28:89-93.

Wolfe CM, Davis A, Shaath TS, Cohen GF. Visual impairment

reversal with oral acitretin therapy in keratitis-ichthyosis-deafness

386

15.

(KID) syndrome. JAAD Case Rep 2017;3:556-558.

Strul S, Straughn P. Successfully improving visual acuity in kerati-
tis-ichthyosis-deafness syndrome utilizing gas-permeable lenses: a
case report. Eye Contact Lens 2018;44 Suppl 1:5330-5332.

Cheung AY, Patel S, Kurji KH, Sarnicola E, Eslani M, Govil A, etal.
Ocular surface stem cell transplantation for treatment of keratitis-

ichthyosis-deafness syndrome. Cornea 2019;38:123-126.



