
Ischemic preconditioning seems to occur more readily
with sustained hypoxemia than with intermittent
hypoxemia.3 Patients with OHS are exposed to both
types of hypoxemia; therefore, it is likely that there is
an additive effect. In fact in our study, the prevalence of
cardiovascular morbidity was lowest in patients with
OHS who also had the most severe form of OSA.
This finding supports the notion that sustained and
intermittent hypoxemia may result in a more powerful
angiogenic stimulation than either one alone. Clearly
these findings are hypothesis generating, and further
research is necessary. In summary, we do not think
sustained hypoxemia is the only reason for the
protective cardiovascular effect we observed in our
patients with OHS and the most severe form of OSA, but
rather it is a combination of cumulative exposure to
significant hypoxemia during wakefulness due to
hypoventilation plus intermittent hypoxemia during
sleep due to very severe OSA. It remains unclear
whether hypercapnia modulates the effect of hypoxemia,
since experiments involving hypoxic preconditioning
did not include exposure to hypercapnia.
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Does Nocturnal
Hypoventilation Have a

Protective Effect on Cardiovascular
Comorbidity in Obesity
Hypoventilation Syndrome?
To the Editor:

We recently read with great interest the article by Masa
et al,1 published in CHEST (July 2016), in which the
authors examined the association between OSA severity
and cardiovascular morbidity in patients with obesity
hypoventilation syndrome (OHS). Surprisingly, their
results showed an inverse relationship between
cardiovascular morbidity and severity of OSA, except
for ischemic heart disease. As hypothesized by Lavie
and Lavie,2 the cycles of apneic/hypopneic events in
OSA that resemble cycles of ischemia/reperfusion
could exert a protective effect from more severe
ischemic and cardiovascular events, similar to ischemic
preconditioning. There is the possibility that these factors
may be a particular characteristic of OHS. Moreover,
Cadby et al3 reported an independent association between
the presence and severity of OSA and incident atrial
fibrillation in a large clinic-based cohort group over a
median 12-year follow-up period. What is the role of
nocturnal hypoventilation and of tonic desaturation in the
etiopathogenesis of cardiologic comorbidity?

It is known that patients with OHS often exhibit cycles
of intermittent hypoxia and reoxygenation due to
apneic/hypopneic events. Moreover, tonic desaturation
caused by hypoventilation often co-exists. We previously
demonstrated that nocturnal hypoventilation, defined as
a period of persistent ($ 2 min) reduction (two-thirds)
of abdominal and rib cage excursion, associated with
persistent sustained oxygen desaturation of 10% and a
mean increase of transcutaneous CO2 > 7 mm Hg for at
least 15% of the total sleep time, is present in
approximately 50% of severely obese patients.4 These
patients also have a high respiratory disturbance index
score.

Ryan et al5 showed that intermittent hypoxia/
reoxygenation in OSA may produce a selective and
dose-dependent activation of the inflammatory pathway,
whereas sustained hypoxia may lead to an adaptive effect
with reduced expression of proatherogenic and
proinflammatory factors such as tumor necrosis
factor-a. The investigators hypothesized that these
mechanisms may be an important underlying factor in
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the cardiovascular pathophysiology of OSA. Could these
conclusions be extended to OHS?

To this extent, it would be interesting to examine the
role of nocturnal hypoventilation in these patients with
OHS described by Masa et al,1 particularly in those with
severe OSA and high BMI who may remain mildly or
severely hypoxemic between apneic events, resulting in a
mild or severe degree of sustained hypoxia in addition to
intermittent hypoxia.
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Response

To the Editor:

We are grateful to Dr Castellana and colleagues for
their interest in our article recently published in
CHEST.1 In their letter, they question the role of
nocturnal hypoventilation and of tonic oxygen
desaturation in the pathogenesis of cardiovascular
comorbidity.

In our dataset, the severity of OSA and intermittent
hypoxemia measured according to the oxygen
desaturation index was the only factor associated with
1408 Correspondence
reduced cardiovascular morbidity. Sustained hypoxemia
assessed by using daytime PaO2 and percentage of total
sleep time with oxygen saturation < 90% was not
associated with reduced cardiovascular morbidity.
We cannot rule out with certainty whether there
was an additive effect of sustained hypoxemia on top
of intermittent hypoxemia in leading to reduced
cardiovascular morbidity. However, if one assumes that
sustained hypoxemia has a greater role in cardiovascular
protection, we would have expected the hypoxemic
patients with obesity hypoventilation syndrome and the
lowest severity of OSA, based on the apnea-hypopnea
index or oxygen desaturation index, to have the lowest
prevalence of cardiovascular comorbidities.
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To the Editor:

We read with interest the recent article published by
Masa et al1 in CHEST (July 2016) reporting that the
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