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Meguro et al.1 have more fully charac-
terized the growing cohort of patients

with Congenital Central Hypoventilation
syndrome (CCHS) in Japan. Specifically,
they have confirmed the autosomal dominant
inheritance pattern2,3 and described the inci-
dence of somatic mosaicism or full mutation
in parents of CCHS probands in the Japanese
cohort (22%)—reflecting similar figures to
the report (using the same methodology) as
Bachetti et al.4

These results raise several important points
in regard to genetic and physiologic testing
procedures in CCHS families. First, the
results emphasize the importance of genetic
counseling for families in which a CCHS-
causing PHOX2B mutation is identified. This
report, and others, has identified families in
which recurrence of these PHOX2B muta-
tions and this disorder has occurred; typically
an asymptomatic parent carried somatic
mosaicism for a mutation, and without
genetic counseling and proper genetic testing
these families were without valuable infor-
mation to advise family planning. Second,
this report underscores the necessity of phy-
sicians to recommend and to complete thor-
ough clinical and physiological evaluations to
assure safety in these families. Here, Meguro
et al. identified a family in which, after
presentation of a single proband with a
25-alanine expansion mutation in PHOX2B,
familial testing revealed the same mutation in
two previous generations of the proband’s
family. After this discovery, polysomnogra-
phy revealed symptoms of late-onset CCHS

in each of these mutation carriers, both
previously considered asymptomatic. Third,
these results reiterate the need to carefully
consider the mechanism chosen for PHOX2B
testing among probands and among parents
of probands in order to optimize manage-
ment, assure safety and physiologic stability,
and to determine risk of recurrence in sub-
sequent offspring. This report supports pre-
vious findings3–5 indicating inheritance of
PHOX2B mutations from parental carriers
with very low levels of somatic mosaicism (as
low as 5% here). Although sequencing of
the PHOX2B gene has become the most
commonly available form of clinical testing

in CCHS families, studies have shown it to be
inadequate to identify low-level mosaicism.4,5

Without proper testing procedures, no
amount of clinical acumen or informed
genetic counseling will be able to correctly
inform families of recurrence risk. Figure 1
provides the algorithm to determine when
and what type of PHOX2B genetic testing
should be performed in parents of a
CCHS proband. Though the American
Thoracic Society (ATS) Statement on CCHS
published in 20106 clearly recommended
parental testing, it has become apparent that
physicians are not consistently recommending
parent testing for PHOX2B mutations, and

Figure 1 Algorithm to determine when and what type of PHOX2B genetic testing should be performed
in parents of CCHS probands. PARM, polyalanine repeat expansion mutation; NPARM, non-polyalanine

repeat expansion mutation. Reproduced with permission from Weese-Mayer et al.7 A full color version

of this figure is available at the Journal of Human Genetics journal online.
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they are not necessarily recommending the
correct type of testing to identify mosaicism.
Finally, identification of a cohort of this

size in a Japanese population raises further
questions about the actual incidence of
CCHS worldwide. With the 2010 ATS State-
ment on CCHS, the international figure of
1000 cases was presented (though presumed
to be an underestimate). Ethnic disparity
among reported individuals with CCHS
is apparent, with Caucasians more heavily
represented than any other ethnicity.6

Additionally, the incomplete penetrance and
variable phenotype identified here and
elsewhere in individuals with the 20/25
genotype indicates there may be a growing
number of individuals with unrecognized
mild hypoventilation who will necessitate
clinical acumen and intellectual curiosity to

identify. As knowledge of this disease spreads
and utilization of PHOX2B testing escalates,
the perceived ‘rareness’ of CCHS may prove
overstated.
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