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Case report

Pachyonychia Congenita Type PC-K6a: The first reportin the
Vietnamese population
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ABSTRACT

Background: Pachyonychia congenita (PC) comprises a group of rare autosomal dominant ge-
netic disorders. Itis characterized by hypertrophic nail dystrophy, focal palmoplantar keratoderma,
follicular keratosis, and oral leukokeratosis. It is associated with mutations in five differentiation-
specific keratin genes: KRT6A, KRT6B, KRT6C, KRT16, or KRT17. The case is being reported for its
rarity. To the best of our knowledge, this is the first report of PC, from Vietnam, confirmed by ge-
netic analysis. Case presentation: A four-year-old Vietnamese girl presented with a thickened
nail and oral leukokeratosis soon after birth. She was diagnosed with onychomycosis and chronic
oral candidiasis and was treated with systemic anti-fungals in children's hospitals and dermatol-
ogy departments multiple times; however, no treatments were effective. In collaboration with the
International Pachyonychia Congenita Research Registry (IPCRR), the clinical features were consis-
tent with a diagnosis of PC type PC-K6a. The genetic testing, performed through the IPCRR, shows
a K6a N171K mutation. Conclusions: The IPCRR helps screen PC's clinical features and confirm a
diagnosis at the molecular level, which is beneficial and crucial for validating the condition's clinical

impression.
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INTRODUCTION

Pachyonychia congenita (PC) is a rare autosomal
dominant disorder of keratinization. It is character-
ized by hypertrophic nail dystrophy, follicular hyper-
keratosis, painful plantar and palmar keratoderma,
oral leukokeratosis, epidermal cysts, natal teeth, and
hoarseness!. Genetic testing of PC is critical for di-
agnostic confirmation and genetic counseling 2. The
International Pachyonychia Congenita Research Reg-
istry (IPCRR, WCG IRB #20040468), sponsored by
Pachyonychia Congenita Project, was formulated in
2004 and since then has collected data on over 2,000
patients suspected of having PC and provides free ge-
netic testing for those in the IPCRR. Research based
on the IPCRR data has shown significant overlap be-
tween previous types of PC. Thus, a new classifica-
tion was proposed in 2011 that grouped PC into five
types: PC-K6a, PC-K6b, PC-Ké6c, PC-K16, and PC-
K17, which represents specific affected genes>. This is
the classification now used to describe PC. Underly-
ing keratin gene mutations have been described in the
five keratin genes, KRT6A (OMIM 148041), KRT6B
(OMIM 148042), KRT6C (OMIM 612315), KRT16
(OMIM 148067), and KRT17 (OMIM 148069), which
alter keratins 6a, 6b, 6¢, 16, and 17, respectively*.
These genes are expressed in the nail bed, palmoplan-
tar epidermis, and mucosa. Keratins play a key role in

epidermal cell integrity and mechanical strength, and
mutations in any of these five keratin genes cause epi-
dermolysis and compensatory hyperkeratosis at these
sites .

Here, we report a case of this rare disease. To the best
of our knowledge, this is the first PC case from Viet-
nam confirmed by genetic analysis.

CASE PRESENTATION

A four-year-old female patient was presented at our
hospital (March 2016) because of leukokeratosis and
thickened nails with a progressive course since early
infancy. She is the first child of nonconsanguineous
parentage with no history of genetic disease. She un-
derwent an uncomplicated birth and all normal de-
velopmental milestones for her age. Her mother no-
ticed nail changes at 15 days and the leukokeratotic
plaques at 30 days. The child was diagnosed with ony-
chomycosis, candida infection and was treated with
local, systemic anti-fungals at pediatric and derma-
tology hospitals; however, all treatments were ineffec-
tive. A physical examination identified a distinct hy-
pertrophic nail dystrophy of the feet and hands, with
distal hyperkeratosis and curvature of nails especially
on the fingers, which were wedge-shaped with yel-
lowish discoloration (Figure 1A, C, D). Sometimes,
the fingernails would become infected and fall off
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Figure 1: Nail dystrophy (A, all 10 fingernails thickened; C, all 10 toenails thickened; D, fingernails were
infected); Oral leukokeratosis of the tongue was misdiagnosed initially as a candidal infection (B)

Figure 2: Hyperkeratotic papules appeared over her buttocks (A) and elbow (B).
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Figure 3: Histology of nail tissue showed marked proliferation of keratin (A) gram stain; (B) HE stain.

Control: Kéa, exon1 Patient: K6a p.Asn171Lys
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Figure 4: The K6a N171K mutation. Because of the mutation, one of the amino acid building blocks Asparagine
(Asn or N) is changed to Lysin (Lys or K); the correct protein is not produced.
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(Figure 1D). Oral leukokeratosis covered the entire
dorsal aspect of her tongue and fluctuated with time
(Figure 1B). She had focal plantar keratoderma, but
at the time, it did not affect her walking or limit her
mobility. The hoarseness of her voice was not re-
ported. Hyperkeratotic papules appeared over her
buttocks (Figure 2A) and elbows (Figure 2B). Hy-
perkeratotic papules were exacerbated by warm and
dry weather. Topical keratolytics and emollients were
prescribed but showed limited benefit. Routine labo-
ratory investigations including complete hemogram,
hepatic profile, and renal profile were within normal
limits. Histologically, we identified the marked prolif-
eration of keratin with an edematous change; no As-
pergillus infection was observed in the nail specimens
(Figure 3 A-B). This was also confirmed by immuno-
histochemical staining using an anti-Aspergillus anti-
body. No evidence of any malignancy was found dur-
ing the comprehensive examination.

Based on the above findings, the patient was clin-
ically diagnosed with PC. After being referred to
the PC Project (www.pachyonychia.org), a saliva kit
for genetic testing was freely provided by the PC
Project. PC Project offers genetic testing to PC pa-
tients who enroll in the IPCRR (https://www.pachyo
nychia.org/patient-registry/). Following the acquisi-
tion of informed consent according to the Declaration
of Helsinki principles, genetic testing was performed
to confirm the clinical diagnosis. The results revealed
the KRT6A gene to have the recurring mutation at
N171K. Because of the mutation, one of the amino
acid building blocks Asparagine (Asn or N) changed
to Lysin (Lys or K); therefore, the correct protein is
not produced.

After being diagnosed with PC, the patient was no
longer mistreated. We suggested appropriate care and
therapeutic solutions to improve her quality of life.

DISCUSSION & CONCLUSIONS

Pachyonychia Congenita is a rare autosomal dom-
inant keratin disorder caused by mutations in any
of the five keratin genes: KRT6A, KRT6B, KRT6C,
KRT16, or KRT17°. The major phenotypical features
of PC reported in more than 90% of patients with this
condition are nail dystrophy, plantar keratoderma,
and plantar pain. Other common clinical findings
of PC include oral leukokeratosis, follicular hyperk-
eratosis, and the formation of cysts””. Additionally,
natal teeth, a phenomenon of erupted teeth present at
birth, have also been reported in a few patients with
PC-K17. Based on clinical characteristics, PC was
classified into two primary subtypes: the Jadassohn-
Lewandowski PC type 1 (mutations in KRT 6A and
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KRT16) and Jackson-Lawler PC type 2 (mutations in
KRT6B and KRT 17). Because of a significant phe-
notype overlap between cases previously classified as
PC types 1 and 2, a new classification divided PC into
four subtypes based on the specific keratin defect %7
and later into five subtypes. PC subtypes are now clas-
sified as PC-Ké6a, PC-Kéb, PC-K6c¢, PC-K16, and PC-
K17 for mutations in KRT6A, KRT6B, KRT6C, KRT16,
and KRT17 genes, respectively. Due to the overlap-
ping clinical features between the different subtypes
of PC, genetic testing is required to confirm the diag-
nosis2. The patient we herein report showed typical
manifestations including thickened nails, oral leuko-
cytosis, hyperkeratotic papules, and focal plantar ker-
atoderma soon after birth. However, the diagnosis
was missed and delayed until the age of four. Her nail
dystrophy and oral leukokeratosis were diagnosed as
onychomycosis and chronic candidiasis, respectively.
This misdiagnosis can be explained by the following
reasons: there is insufficient awareness of this rare
disease, and Vietnam is a tropical country, where in-
fectious diseases including fungal diseases are com-
mon®?. In our hospital, the patient also was first sus-
pected of having onychomycosis. The nail culture also
showed Aspergillus versicolor; however, was this fun-
gus pathogenesis or merely superinfection? Histolog-
ically, no finding of Aspergillus versicolor in the nail
specimens examined was seen but there was marked
proliferation of keratin. No evidence of malignancy
was observed either. Therefore, a diagnosis of PC
was made. Genetic testing was performed that re-
vealed the K6a N171K mutation, thereby confirming
the clinical diagnosis. This mutation has been previ-
ously reported in 18 individuals in the world '°. Our
patient represents one of more than 45% of PC cases
that appear spontaneously with no family history (de
novo mutation).

According to data of PC project, there were 977 PC
individuals in 517 families worldwide confirmed by
genetic analysis; 115 mutations across the five ker-
atin genes were identified. The percentage of KRT6A,
KRT6B, KRT6C, KRT16, and KRT17 gene mutations
is 39,9, 3, 33, and 16, respectively. PC-K6a affects the
largest group of PC patients characterized by early-
onset and extensive nail dystrophy; severe, painful
plantar keratoderma; follicular hyperkeratosis; and
oral leukokeratosis 1%!1. While nearly 100% of PC-
Ké6a patients over six years old have painful plantar
keratoderma that negatively impacts quality of life,
our patient seldom has pain. This may be explained
by her young age. After the confirmed diagnosis, the
patient is no longer mistreated. Although there is
no specific treatment for PC, the supportive therapies
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available on the PC Project website have proven effec-
tive to improve the daily activities of our patient. We
continue to support the patient to improve her qual-
ity of life. The experience from this first PC case has
helped us provide an early diagnose to many other
PC patients scattered throughout Vietnam. In sum-
mary, we report the first case of PC-K6a confirmed
by genetic analysis from Vietnam under the support
of the PC Project. This study stressed the importance
of genetic testing to confirm the diagnosis and genetic
counseling.

ABBREVIATIONS

PC: Pachyonychia congenita
IPCRR: International Pachyonychia Congenita Re-
search Registry
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