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Obstructive sleep apnea syndrome (OSAS) is a common
chronic disorder that often requires lifelong care. Although
the pathogenetic mechanism of OSAS remains unclear, a
combination of multiple gene interactions and environmental
factors has been incriminated. It has been reported that genetic
factors could account for about 40% of the variance in the
apnea-hypopnea index (AHI) of OSAS patients [1]. Genes
might increase susceptibility of OSAS through at least four
primary intermediate pathogenic pathways: obesity and relat-
ed metabolic phenotypes, craniofacial and upper airway mor-
phology, control of ventilation and control of sleep and circa-
dian rhythm. On the basis of this conception, researchers have
sought to identify genetic variants that determine these inter-
mediate phenotypes for OSAHS. These variants could poten-
tially contribute to earlier recognition and treatment, as well as
identification of potential targets for novel therapies.

Among candidate genes affecting the risk of OSAS, there
are genes whose polymorphisms influence the development of
diseases with similar pathogenesis to OSAS. Owing to the
strong association between obesity and OSAS, leptin genes
have been proposed as candidate genes for OSAS [2]. Leptin
plays an important role not only in the regulation of body
weight but also in exerting a number of other effects relevant
to OSAS, such as lung growth, respiratory control, and sleep
architecture. Leptin acts through the leptin receptor (LEPR), a
single-transmembrane-domain receptor of the cytokine recep-

tor family, which is found in many tissues in several alterna-
tively spliced forms. There are several common variants of the
leptin and LEPR genes, and the potential associations of these
variants with obesity have been evaluated in different popula-
tions [3–5].

In this issue of Sleep and Breathing, Dr. Lv and colleagues
conducted a systematic review of English and Chinese pub-
lished studies investigating the role of leptin and LEPR poly-
morphisms in OSAS and performed a meta-analysis of these
studies. The principal finding based on the findings of seven
small sample publications was to confirm that there is no
association between OSAS and leptin and LEPR polymor-
phisms. However, another observation made in this study
was that in European, but not in Asian population, Gln233Arg
polymorphism was associated with a low risk for OSAS. Al-
though the authors have used an appropriate study design,
their results should be interpreted with caution as the number
of included studies was relatively small, restricting the power
of the study and not allowing subgroup meta-analysis. Fur-
thermore, as the author explain the inclusion of only English
and Chinese language studies and the exclusion of unpub-
lished and missing studies from the literature review could
have contributed to publication bias. Therefore, more suitable
studies with adequate sample sizes should be employed in
order to further research into the genetic origins of OSAS in
this area.

In the past years, a growing number of studies has exam-
ined the role of leptin in the respiratory system, showing that
leptin regulation is altered in OSAS [6]. However, there is a
large variation of leptin concentrations as well as changes in
OSAS groups; the response of leptin concentrations to CPAP
treatment also has some inconsistency [7]. Furthermore, the
potential associations of leptin and LEPR gene polymor-
phisms with OSAS have been assessed in different
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populations with inconsistent results [8–10]. Inadequate study
design, small samples, and confounding variables like differ-
ence in ethnicity of samples, age, sex, and obesity, the most
important among them, represent a significant challenge in
design of valid and reproducible studies. In addition, studies
so far could not evaluate gene-gene and gene-environment
interactions due to the small number of patients identified.

Nevertheless, one should keep in mind that OSAS is amulti-
factorial disease and might not be determined by a single gene
mutation, but from a combination of susceptibility genes and
environmental factors. Therefore, various factors other than
gene structure may set off or facilitate disease progression in
the course of time. Despite that, knowledge of genetic risk
factors is essential to develop predictive models that incorpo-
rate both genetic and phenotypic markers thereby enabling ear-
ly diagnosis and appropriate interventions. Unfortunately, there
are many unanswered questions about OSAS and leptin and
much remains to be done on the genetics of OSAHS.

In conclusion, the association between leptin and leptin re-
ceptor gene polymorphisms and susceptibility to OSAS re-
mains poorly defined due conflicting data. Although significant
progress has been made in identifying the genetic basis of sleep
disorders such as restless leg syndrome and narcolepsy, the
genetic basis of OSAS remains to be determined. This review
by Dr. Lv et al. definitely has clinical importance as knowledge
of leptin genetic variants associated with OSAS expands our
understanding of the genetic background of OSAS and holds
promise as a therapeutic option. Still, these findings warrant
further investigations and trials conducted in large patient pop-
ulations. Future research should also focus on the clinical rele-
vance of these findings with the ultimate goal of reducing mor-
bidity and public health concerns associated with OSAHS.
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