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The finding of periodic leg movements (PLM) during poly-
somnographic recordings is a relatively common phenome-
non. PLM is associated with a variety of sleep disorders [1, 2]
and other diseases. An association between obstructive sleep
apnea (OSA) and PLM [3–5] has been clearly established.
However, the prevalence of PLM in OSA patients is highly
variable, and the clinical relevance of this association is not
yet well known. Moreover, some controversy exists regarding
the relationship of PLM with OSA treatments such as CPAP
or mandibular advancement prosthesis [6].

The clinical and polysomnographic profile of the associa-
tion between OSA and PLM is yet to be fully determined. It
frequently occurs in women and is associated with severe
OSA. However, it has also been related with upper airway
resistance syndrome. In addition, it has been observed in the
first part of the night or during REM stage.

Although the pathophysiological mechanisms of the PLM-
OSA are not well known [7], it has been suggested that they
probably differ from the association of PLM with other dis-
eases [8]. For several years, attention has focused on the
possibility that ironmetabolismmay play a role. In this regard,
it has been observed that restless leg syndrome (RLS), a
disease often related with PLM, is especially prevalent in
situations of iron deficiency or impaired iron metabolism,
such as pregnancy or advanced chronic renal failure.

Nevertheless, RLS has also been found in patients with nor-
mal iron levels.

The majority of patients with RLS have normal blood
levels of ferritin, thus suggesting a causal mechanism involv-
ing the availability of iron in the central nervous system. The
indications are that a dysfunction in iron transport to the
central nervous system and dopamine neurotransmission ab-
normalities is implicated. However, few studies exist
assessing this disorder in patients with OSA. O’Brien et al.
[9] evaluated the association between iron levels, PLM, and
sleepiness in patients with OSA but could not confirm the
hypothesis that OSA patients had an iron deficit nor that a
subsequent dopamine dysfunction leads to PLM and daytime
sleepiness.

Iron deficiency and alterations in iron transport are related
to many chronic diseases. In recent years, there has been great
interest in a new hormone, hepcidin [10, 11], as a result of its
role in iron metabolism. Hepcidin is a liver-derived peptide
acting as a main regulator of body iron homeostasis by con-
trolling iron uptake in the duodenum and its storage in mac-
rophages. This hormone also participates in the immune and
inflammatory mechanisms. Hepcidin acts by regulating iron
metabolism between various organs such as the duodenum,
liver, and bone marrow.

A number of studies have found a potential role of hepcidin
in RLS [12, 13], especially in association with chronic kidney
disease, pregnancy, obesity, and iron-deficiency anemia. It has
been speculated that inflammation produces an iron deficien-
cy in the central nervous system mediated by hepcidin. The
regulation of hepcidin is complex and is modulated by iron
levels, erythropoietic activity, hypoxia, and inflammation.
Systemic hypoxia reduces hepcidin production in the liver.
Although the mechanism is not yet clear, hypoxia-induced
factors seem to play a role. Inflammation seems to cause an
increase in hepcidin peripherally and a decrease in the central
nervous system. Factors involved in inflammation such as
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interleukin-6 may be responsible for the stimulation of
hepcidin synthesis.

In one of the first analyses of the possible role of hepcidin
in sleep disorders, Kanbay et al. [14] proposed the hypothesis
that hepcidin, through the mediation of the interleukin-6,
could promote the occurrence of insulin-resistance syndrome
in OSA patients. Despite this hypothesis and the increased
interest in this hormone, little research has been carried out on
the role of hepcidin in respiratory disease. As yet, only a small
number of authors point to hepcidin as an emerging marker
[14, 15].

In light of this, the publication by Abakay et al. [16] in this
issue is of great interest, as it analyzes the relationship between
hepcidin levels, iron status, and PLM index in OSA patients.
This study points out three important aspects. Firstly, that
OSA is associated with high levels of hepcidin compared to
the control group. Secondly, that these levels are increased in
relation to the OSA severity and, finally, that serum hepcidin
levels were significantly correlated with PLM index. Thus, it
is suggested that hypoferremia induces PLM in patients with
OSA, as a result of OSA-induced inflammation.

This paper aims to contribute to a better understanding of
the pathophysiology of PLM in patients with OSA. Although
enough data is not yet available in the literature to suggest
hepcidin as a useful inflammatory marker in the diagnosis or
prognosis of the disease, this study raises interesting issues.

Given that iron is an essential element for most organisms
and plays a central role in oxygen transport, hypoxia-induced
factors associated with iron deficiency could produce a down
regulation of hepcidin. Indeed, inflammation and hypoxia are
two of the factors involved in the hepcidin regulation. With
respect to respiratory disease, studies on hepcidin levels have
been performed involving two low-grade inflammation dis-
eases, COPD and OSA. However, these respiratory diseases
have two different models of hypoxia (chronic versus chronic
intermittent). Systemic inflammation and oxidative stress in
COPD and OSA may predispose to cardiovascular disease.
Moreover, hypoxia and iron deficiency have very similar
consequences at the molecular level. Abakay et al. [16] attrib-
uted elevated hepcidin levels to inflammation, but they did not
determine cytokine levels. In an earlier study, Duru et al. [17]
found a decrease in hepcidin levels in COPD patients, which
they attributed to hypoxia. In a subsequent study [18] involv-
ing also patients with COPD exacerbation and determination
of IL-6 levels, these authors found that COPD exacerbation
led to normalization of hepcidin levels relative to the control
group, which is due to inflammation in COPD exacerbations.

Further research is necessary to adequately characterize the
clinical importance of hepcidin in pathologies that share many
common aspects, such as OSA and COPD.
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