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Although the diagnosis of sleep apnea syndrome (SAS)

was defined in the third edition of the International Classifi-

cation of Sleep Disorders (ICSD-3) (1) published in 2014 by

the American Academy of Sleep Medicine, there was no

statement about the severity of SAS. Currently, the apnea-

hypopnea index (AHI) is generally used to indicate the se-

verity of SAS; however, there are sex differences in the fre-

quency of occurrence of sleep apnea, which tends to be low

in women. The severity of SAS can be determined from the

associated complications and/or secondary diseases, and it is

problematic to determine the severity using only the AHI,

which is the number of apnea or hypopnea events that take

place during 1 hour of sleep. For this reason, there was no

statement about the severity of SAS in ICSD-3.

The prognosis of SAS is related to the onset of ischemic

heart disease, congestive heart failure, cerebrovascular disor-

der, and premature mortality. The onset of these diseases

seems to be influenced by complications with hypertension,

diabetes, and metabolic syndrome (MetS). Sasanabe et

al. (2) studied the relationship between SAS and metabolic

syndrome and found a high frequency of severe SAS in pa-

tients with MetS. Furthermore, SAS was related to the pres-

ence of MetS in men, but no exact relationship was seen in

women.

In a study of approximately 1,800 subjects, Mieno et

al. (3) demonstrated that a higher AHI is a significant risk

factor for the development of MetS in both Japanese men

and women, but there was only a moderate degree of in-

volvement in women. However, female sex was inversely as-

sociated with the prevalence of MetS, independent of other

factors, such as apneic severity, suggesting that apnea may

make women more resistant to MetS. However, which fac-

tors are responsible for this resistance is unknown, and fu-

ture studies are expected to shed further light on this sub-

ject.

Intermittent hypoxia has been shown to affect hyperten-

sion in sleep apnea (4). However, whether the number of

times per hour or the duration of exposure to hypoxia is

more influential is unclear at present. Even in patients with

the same AHI, there is a wide range in the severity of the

decreases in oxygen saturation accompanying apnea and hy-

popnea, and in some cases, exacerbation only occurs during

rapid eye movement sleep. The desaturation is alleviated by

aging and exacerbated by an increase in the body mass in-

dex (BMI); of note, women typically weigh less than men.

Therefore, the severity of SAS cannot be determined based

solely on the number of desaturation events.

Similar to the estimated glomerular filtration rate for the

detection of chronic kidney disease, a new index represent-

ing the severity of SAS that considers the prognosis, sex

differences, age, increase in the BMI, hypoxia exposure, and

the number of apnea or hypopnea events per hour is needed.

The authors state that they have no Conflict of Interest (COI).

References

1. American Academy of Sleep Medicine. International Classification

of Sleep Disorders. 3rd ed. American Academy of Sleep Medicine,

Darien, 2014.

2. Sasanabe R, Banno K, Otake K, et al. Metabolic syndrome in

Japanese patients with obstructive sleep apnea syndrome. Hyper-

tens Res 29: 315-322, 2006.

3. Mieno Y, Hayashi M, Sakakibara H, et al. Gender differences in

the clinical features of sleep apnea syndrome. Intern Med 57:

2157-2163, 2018.

4. Tkacova R, McNicholas WT, Javorsky M, et al. Nocturnal inter-

mittent hypoxia predicts prevalent hypertension in the European

Sleep Apnoea Database cohort study. Eur Respir J 44: 931-941,

2014.

The Internal Medicine is an Open Access article distributed under the Creative

Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To

view the details of this license, please visit (https://creativecommons.org/licenses/

by-nc-nd/4.0/).

Department of Sleep Medicine, Aichi Medical University Hospital, Japan

Received: December 11, 2017; Accepted: December 18, 2017; Advance Publication by J-STAGE: March 30, 2018

Correspondence to Dr. Ryujiro Sasanabe, sasanabe@aichi-med-u.ac.jp

Ⓒ 2018 The Japanese Society of Internal Medicine. Intern Med 57: 2103, 2018


