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SHORT COMMUNICATION

Aquagenic Palmoplantar Keratoderma as a CFTR-related Disorder
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Cystic fibrosis (CF) has been regarded for decades as a
life-threatening, autosomal recessive disorder. Improved
knowledge of its clinical spectrum and of handling and
therapy for CF have increased the emphasis on mild phe-
notypes. Aquagenic palmoplantar keratoderma (APK)
was first described in 1974 by Elliot in patients with
CF (1). APK, also known as aquagenic wrinkling of the
palms, transient reactive papulotranslucent acrokera-
toderma, aquagenic syringeal keratoderma or transient
aquagenic hyperwrinkling, is a transient dermatosis
characterized by translucent or whitish papules on the
palms and/or soles developing after brief exposure to
water. Several studies have found a high prevalence of
APK among CF patients, ranging from 40% to 84% (2,
3), suggesting that APK is associated with CFTR (cystic
fibrosis transmembrane conductance regulator) dysfunc-
tion. We report here an isolated case of APK associated
with a compound heterozygosity for 2 rare CFTR gene
mutations.

CASE REPORT

A 27-year-old Caucasian woman with no history of digestive
symptoms was referred to the dermatology clinics for swelling
and discoloration of the palms after bathing or swimming since
one year. Her symptoms were spontaneously regressive a few
hours after exposure. She had a personal history of pneumonia
at the age of 3 years and underwent tonsillectomy at 18 years for
relapsing angina. On clinical examination, rapid development of
a papillomatous appearance of the palms in their medial portion,
together with oedema of the stratum corneum, was observed
after a 3-min exposure to water (Fig. 1). A diagnosis of APK
was made. A sweat test for chloride concentration was positive
on the right arm (64 mmol/l, normal value <60 mmol/l), while
concentration was normal (51 mmol/l; intermediate range 40—60
mmol/l) on the left arm. Her growth parameters were normal (160
cm; 50 kg) with no chest deformity. Bilateral 5™ toes clinodac-
tyly corresponding radiologically to brachymesophalangy was
noted. Her sinus X-ray was normal (absence of nasal polyposis),
as were chest X-rays and a computed tomography (CT) scan.
Although she also reported effort dyspnoea and tachycardia,
cardiopulmonary examination and respiratory function were
normal. Deficiency of vitamins A, D and K were present and
required substitution. A panel search for 32 common mutations
of the CFTR gene (Abbott, Rungis, France) was negative. Full
CFTR gene sequencing was performed, leading to identification
of compound heterozygosity for a missense CF'7TR mutation (CF-
RD mutation; ¢.2855T>C, M952T) already reported in congenital
bilateral absence of the vas deferens (CBAVD), and a severe
classical CF mutation, namely ¢.2620-674 3367+198del9855
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Fig. 1. Aspect of the medio-palmar area after a 3-min exposure to water.

(del14b-17b). Each CFTR mutation was found in a healthy parent
(Fig. 2). Based on these results, clinical signs and symptoms were
reassigned to a CFTR-related disorder (CFTR-RD). Botulinum
toxin injection in her hands resulted in a marked improvement
in her APK at 12 months of follow-up.

DISCUSSION

CF is usually diagnosed at an early age, and more
than 75% of patients with CF are diagnosed by age
2 years. Non-classic CF in children and young adults
provides a greater challenge. We describe here such a
patient with APK due to a compound heterozygosity
for 2 rare mutations of the CFTR gene. Currently,
more than 2,000 CFTR mutations have been identified.
They are classified based on their potential conse-
quences on CFTR function or depending on clinical
consequences (4). A CFTR-RD is defined as a clinical
entity associated with CFTR dysfunction that does not
fulfil the diagnostic criteria for CF (5). Three main
clinical entities illustrate these phenotypes: CBAVD
with CFTR dysfunction, acute recurrent or chronic
pancreatitis with CFTR dysfunction and disseminated
bronchiectasis with CFTR dysfunction. In our patient,
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Fig. 2. Biparental inheritance of cystic fibrosis transmembrane conductance
regulator (CFTR) mutations.
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the c.2620-674 3367+198del9855 (del14b-17b) muta-
tion is considered as a classical CF mutation, while
¢.2855T>C (M952T) is considered as a CFTR-RD
mutation. It has been previously identified in an infer-
tile patient with CBAVD and in a neonate carrying the
CF c.1521 1523del (F508del) mutation on the other
chromosome and having an intermediate sweat test (6).
The positive chloride sweat test, which is still the gold
standard for confirming a CF diagnosis, allowed us to
assign our patient into the CFTR-RD group.

Papers aimed at clarifying the relationship between
APK and CFTR dysfunction fall into 2 categories:
those evaluating the importance of APK as a CF ma-
nifestation in systematically recording its presence or
absence in a CF population (2, 3) and those screening
CFTR mutations in a population of patients with APK.
To our knowledge, only 13 APK patients with CFTR
gene mutations have been reported (7—10). One study
indicated a full CFTR sequencing (7), while 2 reported
screening for a set of common mutations (9, 10), mea-
ning that rare CF'TR mutations may have been missed,
as would have been the case in our patient when stop-
ping our investigation at the level of panel screening.

Besides its association with CF, APK has also been
described as an acquired condition related to the intake
of aspirin and COX-2 inhibitors or in association with
hyperhidrosis (11, 12). Although the pathophysiology of
APK is poorly understood, there is evidence suggesting
an increase in stratum corneum water-binding capacity,
as a result of an increased electrolyte concentration in
sweat, as observed in CF, in hyperhidrosis or in case of
COX-2 inhibitors toxicity (12, 13). Chinazzo et al. (13)
showed that salt concentrations were significantly higher
in CF patients with AKP. In addition, treatment of a CF
patient with ivacaftor, a pharmacological potentiator of
CFTR function, inhibited the occurrence of AKP, while
the sweat chloride concentration decreased considerably
(14). However, Berk et al. (15) did not find such a correla-
tion between sweat chloride concentrations measured at
the time of diagnosis and AKP severity in patients with CF.

In conclusion, we propose including sporadic isolated
APK in the clinical spectrum of CFTR gene mutations,
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as a CFTR-related disorder, also in more dubious ca-
ses (16). Furthermore, screening CFTR gene for rare
mutations should be recommended in patients with
isolated APK to adjust genetic counselling, as well as
management and prevention of complications.
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