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Improved accuracy for the detection of sleep
apnea-related surges in blood pressure
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The severity of obstructive sleep apnea
syndrome (OSAS) increases in obese

individuals along with the prevalence of
complications, such as hypertension, type-2
diabetes, metabolic syndrome and chronic
kidney disease,1,2 and these health-related
issues lead to an increased risk of cardiovas-
cular and cerebrovascular disease.3

Regarding the effects of OSAS on the
cardiovascular system, patients with severe
OSAS who continue treatment with contin-
uous positive airway pressure (CPAP) have an
improved prognosis, whereas patients who
cannot continue CPAP have a clearly worse
prognosis.4 In addition, another study has
shown a high incidence of nocturnal deaths
in OSAS patients.5

To prevent cardiovascular and cerebrovas-
cular disease, risk factors such as metabolic
syndrome and chronic kidney disease must
be diagnosed early. Blood pressure must be
controlled, which involves not only lowering
the blood pressure but also minimizing wide
fluctuations in blood pressure.6,7

Among middle-aged patients with OSAS,
many patients without hypertension during
the daytime may exhibit large variations in
blood pressure and pulse rates only when
breathing resumes by arousal reaction after
nocturnal apnea. However, recording these
surges in blood pressure at night is difficult
with conventional ambulatory blood pressure
monitoring (ABPM), which measures blood
pressure at fixed intervals. Accordingly,
Shirasaki et al.8 developed an ABPM method
that detects arterial oxygen desaturation
due to apnea and from that point measures

blood pressure. However, the measurement
algorithm used by Shirasaki et al.8 was weakly
correlated with apnea severity, including the
duration and severity of apnea itself and the
severity of oxygen desaturation.
To overcome this deficiency, in another

paper, Shirasaki et al.9 proposed to further
measure the blood pressure when the degree
of oxygen desaturation became even more
severe, without setting times when the blood
pressure was not measured. This approach
offered the advantage of blood pressure mea-
surements corresponding to times when there
was severe oxygen desaturation—namely,
when there might be a reactive increase in
blood pressure. However, by removing fixed
times when the blood pressure was not mea-
sured, frequently repeated blood pressure mea-
surements could interrupt sleep maintenance.
To reduce the frequency of blood pressure
measurements, the threshold for oxygen desa-
turation must be set to large values X10%.
The severity of OSAS is evaluated by the

apnea–hypopnea index. According to the
American Academy of Sleep Medicine
Manual for Scoring of Sleep and Associated
Events,10 hypopnea is defined as a respiratory
event associated with X4% oxygen desatura-
tion. Currently, the degree of oxygen desa-
turation required to initiate the blood
pressure measurement is 10%. The difference
between 4 and 10% is large, and thus a
considerable number of hypopnea and
apnea events are being missed. It is possible
that only severe events are being detected,
which is a drawback to this approach. Surges
in blood pressure in patients with slight
arterial oxygen desaturation, such as elderly
women with mild heart failure, are probably
not being detected. Obese middle-aged
patients with OSAS primarily exhibit snoring
and have a short history of hypertension.

Therefore, a revision of this algorithm
may enable the more accurate measurement
of nocturnal changes in blood pressure com-
pared with conventional ABPM.
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