
OSASとは	
  
Obstruc+ve	
  Sleep	
  Apnea	
  Syndrome	
  
閉塞性睡眠時無呼吸症候群	






睡眠時無呼吸症候群	
  
特に閉塞性睡眠時無呼吸症候群

（OSAS）	

•  定義　：　睡眠中繰り返す部分的あるいは完全な上気道
の閉塞が特徴。これにより呼吸努力があるにもかかわら
ず、無呼吸や低呼吸が起こること。	
  

•  OSAS以外に中枢性（CSAS)、混合性（MSAS）、中枢性の
仲間のチェーン・ストークス呼吸（CSA）などがある。	
  

•  1970年頃から報告	
  
•  はじめは非常にまれな疾患といわれていたが肥満の増
加による有病率の上昇、公共交通機関での事故との関
連が報じられて注目されている。	
  

•  遅発合併症としての脳、心血管疾患のリスク	




SASの各国における有病率	
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本間栄　編著　睡眠時無呼吸症候群より	




体格の違いによる	
  
気道閉塞の起こりやすさ	


正常骨格・肥満なし	


正常骨格・高度肥満	


小柄な骨格・肥満なし	




OSASの診断基準	

A　他の因子で説明できない日中の傾眠	
  
B　他の因子で説明できない以下の項目のうち	
  
　　2つ以上の症状の存在	
  
　・睡眠中の窒息感やあえぎ呼吸	
  
　・睡眠中の頻回の完全覚醒	
  
　・熟眠感の欠如	
  
　・日中の倦怠感	
  
　・集中力の欠如	
  
C　睡眠モニターで睡眠1時間あたり5回以上の閉塞性呼	
  
　　吸異常があること。（無呼吸、低呼吸、呼吸努力に関	
  
　　係した覚醒反応）	
  
AかB、およびCを満たすこと	




Epwors	
  Sleepiness	
  Scale	
  (ESS)	

11点以上はSASの可能性があります	




眠気の客観的検査	


•  睡眠潜時反復検査（MSLT)	
  
•  覚醒維持検査（MWT)	
  
　	
  
いずれも眠気を誘うような状況（静かな薄暗い
部屋におかれる）で眠気がどれぐらいでるかを
計測する。	


40	
  minutes	




簡易検査とポリソムノグラフィー（PSG)	


体向センサー	




AHIが5を超えると	
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year follow-up studies, 74 percent and 84 percent,
respectively, completed the studies. The odds ratios
for hypertension at follow-up that were calculated
from base-line and all follow-up data were similar to
those that excluded eight-year follow-up data, indi-
cating that factors influencing participation in the
eight-year follow-up studies did not lead to biased
associations. If similar factors influenced participa-
tion in the four-year follow-up studies, then it would
be unlikely that an important bias related to dropout
affected the findings.

The associations between sleep-disordered breath-
ing and hypertension may be confounded by vari-
ables that cause both sleep-disordered breathing and
hypertension. We measured and controlled for es-
tablished confounding factors (age, sex, and habitus)
as well as several additional variables. In our sample,
measures of habitus, but not age or sex, were strong
confounding variables. Previous cross-sectional stud-
ies of sleep-disordered breathing and hypertension
have been faulted for not adjusting for smoking or
alcohol use.8 We found no evidence that these fac-
tors were important confounders.

Measurement error in assessing sleep-disordered
breathing, blood pressure, or other covariates may
have reduced the accuracy of our findings. Random
error in measuring sleep-disordered breathing is like-
ly to produce a bias toward the absence of an asso-
ciation.18 Our Monte Carlo simulations indicated that
a random error in blood-pressure measurement might
also produce a bias toward a reduced association. If
the accuracy of the classification of hypertension was
related to the degree of sleep-disordered breathing or
to important covariates such as obesity, then under-

estimates or overestimates of association could occur.
Incomplete control of confounding due to, for exam-
ple, measurement error in assessing habitus may pro-
duce a bias toward an overestimate of associations be-
tween sleep-disordered breathing and hypertension.18

The fact that our study was prospective lends sup-
port to the evidence of a causal role of sleep-disor-
dered breathing in hypertension. We found that the
presence of sleep-disordered breathing was predic-
tive of the presence of hypertension four years later.
This finding may indicate that sleep-disordered breath-
ing accelerates the progression of blood-pressure lev-
els commonly present in middle-aged adults in the
United States. However, our findings do not offer
comprehensive insight into the natural history of the
association. Sleep-disordered breathing changes blood
pressures acutely.19-22 Nocturnal exposure to sleep-
disordered breathing may lead to elevations in blood
pressure that last throughout the morning or the en-
tire day.23 A daytime pressor response that outlasts
experimentally induced nocturnal hypoxia has been
demonstrated in humans.24 It has also been hypoth-
esized that sleep-disordered breathing could cause
permanent changes in blood pressure by remodeling
the systemic vasculature.25

We did not have data that could be used to model
the dynamic relation between sleep-disordered breath-
ing, habitus, and hypertension. For example, although
there have been few relevant studies, there has been
speculation that sleep-disordered breathing has a
causal role in obesity.26 If this is the case, then our
efforts to control for confounding by including meas-
ures of obesity in our models may have led to a par-
tial overadjustment of the association between sleep-

*Hypertension was defined as a blood pressure of at least 140/90 mm Hg or the use of antihypertensive medications.
Data on 893 follow-up sleep studies from 709 participants were analyzed. The odds ratios and confidence intervals were
adjusted for the fact that 184 participants completed two follow-up sleep studies. BMI denotes body-mass index.

†This category served as the reference group.
‡P values are for the linear trend of the logistic-regression coefficients (loge of the odds ratios).

TABLE 3. ADJUSTED ODDS RATIOS FOR HYPERTENSION AT A FOLLOW-UP SLEEP STUDY, ACCORDING TO 
THE APNEA–HYPOPNEA INDEX AT BASE LINE.*

BASE-LINE 
APNEA–HYPOPNEA

INDEX

ODDS RATIO, ADJUSTED
FOR BASE-LINE HYPER-

TENSION STATUS

ODDS RATIO, ADJUSTED
FOR BASE-LINE HYPER-

TENSION STATUS
AND NONMODIFIABLE 
RISK FACTORS (AGE 

AND SEX) 

ODDS RATIO, ADJUSTED 
FOR BASE-LINE HYPER-
TENSION STATUS, NON-
MODIFIABLE RISK FAC-

TORS, AND HABITUS 
(BMI AND WAIST AND 
NECK CIRCUMFERENCE)

ODDS RATIO, ADJUSTED
FOR BASE-LINE HYPER-
TENSION STATUS, NON-
MODIFIABLE RISK FAC-
TORS, HABITUS, AND 

WEEKLY ALCOHOL AND 
CIGARETTE USE 

odds ratio (95% confidence interval)

0 events/hr† 1.0 1.0 1.0 1.0
0.1–4.9 events/hr 1.66 (1.35–2.03) 1.65 (1.33–2.04) 1.42 (1.14–1.78) 1.42 (1.13–1.78)
5.0–14.9 events/hr 2.74 (1.82–4.12) 2.71 (1.78–4.14) 2.03 (1.29–3.19) 2.03 (1.29–3.17)
»15.0 events/hr 4.54 (2.46–8.36) 4.47 (2.37–8.43) 2.89 (1.47–5.69) 2.89 (1.46–5.64)
P for trend‡ <0.001 <0.001 0.002 0.002
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OSASのPSG	




CSASのPSG	




MSAのPSG	




CSAのPSG	




SASで何が困る・何を治したい	


①日中の眠気による損失	
  
	
  
②後期合併症としての心・脳血管疾患	
  
	
  
③死亡リスク	
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Ficuax 3. Probability ofcumulative survival for untreated patients
less than 50 years ofage and Al equal to or less than 20 or over 20.
a the difl rence between the curves at that interval is significant
(p<.05).

CHEST/94/1/JULY,1988 11

EFFECT OF Al ON MORTALITY
( UNTREATED , ALL AGES)

1.0
0.9
0.8

0.7

0.6
0.5

0.4
0.3 -

0.2 -

0.1

0
ENTRY1 2 3 4 5 6 7 8 9

I 1TERVAL (YEARS)

1.0

0.9

-.J 0.8
4
 0.7

AI>20 >
 0.6
Cl)
 0.5

 0.4

 0.3

C.) 0.2

Ficuan 2. Probability of cumulative survival for all untreated
patients with an apnea index equal to or less than 20 (top line) or
exceeding 20 (bottom line).  the difference between the curves at
that interval is significant (p<.05). Patients with Al exceeding 20
had a greater mortality.

Effect of Al

To assess the effect of apnea index on mortality, we
examined cumulative survival for four untreated
groups (Al = <20; 21-40; 41-60; >60). There was no
significant difference between the cumulative survival
curves of the latter three groups; therefore, they were
combined. Figure 2 shows the cumulative survival of
two groups: those with Al equal to or less than 20,
and those with Al greater than 20; there is significantly
greater mortality when AI>20.

AI<20

0.1

0

EFFECT OF Al ON MORTALITY
( untreated , age> 50)

Ficuan 4. Probability ofcumulative survival for untreated patients
more than 50 years of age and Al equal to or less than 20 or over
20. The top line does not extend as far as the lower because there
were no data for this subgroup for the 9th interval. The difference
between the two curves is significant only at the 8th interval.

Effect of Age

To assess the interaction ofAl with age we examined
two levels of apnea (= <20, >20) in patients 50 years
and above, and below the age of 50. Below the age of
50, the difference in cumulative survival was signifi-
cant, that is, patients below the age of 50 with an
AI>20 had a higher mortality rate than those with
Al = <20. In the older group, the differences reached
statistical significance only at one interval, the 8th
year. These results are shown in Figures 3 and 4.

We also examined the effects of age on mortality in

EFFECT OF AGE ON MORTALITY
(UNTREATED , Al <20)
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Ficua 5. Effect ofage (< 50 years upper line, = > 50 years, lower
line) on probability of cumulative survival when A! is equal to or
less than 20. No age effect was observed.

 © 1988 American College of Chest Physicians
 by guest on November 4, 2011chestjournal.chestpubs.orgDownloaded from 

-11.0

0.9

-J 0.8
4
 0.7

 O.6

 0.5
I-
4 0.4

 0.3
00.2

0.1

0

1.0

0.9

 0.8
4
 0.7
>
 0.6
Cl)
 0.5
I-4

 0.3

00.2

0.1

0

- - - - (Pp treated

untreated

ThACH  PAP

CONTROL

4

>

I
cot rmoi

789 789

12 Mortality and Apnea Index in Obstruc Steep Apnea (He eta!)

EFFECT OF AGE ON MORTALITY
(UNTREATED , Al >20)

ENTRY1 2 3 4 5 6 7 8 9
I.ITERVAL (YEARS)

FIGURE 6. Effect of age on probability of cumulative survival when
Al is greater than 20. No age effect was observed.

patients with Al more than or less than 20. Figures 5
and 6 demonstrate that there was no significant differ-
ence between the patients 50 years and older and
under the age of 50 for each A! group.

Effect of Treatment

Figures 7, 8, and 9 show the effect on survival of
patients who received sole therapy with tracheostomy,
UPPP or CPAP None of the patients treated with
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FIGURE 7. Effect of tracheostomy on probability of cumulative
survival compared to the untreated group Curves are different at
interval; *p<4 5 **p<01 None of the patients treated with
tracheostomy died. The control group are untreated patients with
AI>20.

EFFECT OF UPP ON MORTALITY
( Al >20, all ages)
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FIGURE 8. Effect of UPPP on probability of cumulative survival
compared to the untreated group. There was no difference between
the untreated patients with AI>20 and those treated with UPPE
The untreated patients were those with AI>20.

tracheostomy or CPAP had died. Eight of the UPPP
treated patients died. The cumulative survival curves
for CPAP and UPPP are shorter than those for
tracheostomy since they have been used for a shorter
period of time.

A total of98 patients had UPPP Repeat sleep studies
were done in 78, and in 47, Al did not drop by more

EFFECT OF CPAP ON MORTALITY
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FIGURE 9. Effect of CPAP on probability of cumulative survival
compared to the untreated group. Curves are different at interval.
**p<.01. None of the CPAP patients died but there were data for
only five intervals. The control group are the untreated patients
with AI>20.
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disease. In this review, we fi rst briefl y discuss the fun-
damental concepts of atherosclerosis. The cascade of 
intermediate mechanisms linking OSA and athero-
sclerosis derived from animal studies are reviewed 
next. Finally, human studies and future directions are 
discussed.  

 Atherosclerosis: Fundamental Concepts 

 In the past, atherosclerosis was considered a lipid 
storage disease. The current view is that atheroscle-
rosis is a complex phenomenon involving chronic 
infl ammation of the vascular wall.  7   According to the 
American Heart Association, there are six identifi ed 
histologic categories of atherosclerotic lesions.  8   Ath-
erosclerotic lesions begin with the fatty streaks com-
posed of macrophages engulfi ng lipids (foam cells), 
T lymphocytes, and smooth muscle cells. Further 
accumulation of lipids results in apoptosis of foam 
cells and smooth muscle cells and infl ammation with 
fi brosis. As a result, mature fi brous plaques develop. 
However, in some cases, necrosis and apoptosis pre-
dominate over fi brosis, leading to formation of the 
complicated lesion or unstable plaque, which may 
result in rupture and thrombosis. All these progres-
sive alterations at the vascular level are generally 
asymptomatic. Clinical manifestations of the rupture 
are myocardial infarction, stroke, and peripheral vas-

cular thrombosis, depending on the location of the 
plaque. 

 There are several well established risk factors for 
atherosclerosis that include genetic predisposition, 
aging, hypertension, diabetes, hyperlipidemia, obe-
sity, physical inactivity, depression, and smoking. In 
addition to these traditional risk factors, there is 
evidence that “novel risk factors,” including markers 
of systemic infl ammation, homocysteine, fi brinogen, 
D-dimers, lipoprotein (a  ), and tissue plasminogen 
activator, play a role in atherosclerosis progression.  9   
These multiple risk factors for atherosclerosis fre-
quently coexist in patients with OSA. Therefore, 
elucidating a causal relationship between OSA and 
atherosclerosis is a complex task.   

 Mechanisms Linking OSA to Atherosclerosis 

 The mechanisms by which OSA may contribute 
to atherosclerosis progression comprise a cascade 
of multiple, interrelated, and not completely known 
mechanisms that are under investigation. Therefore, 
any attempt to simplify this entangled cascade of 
mediators may be misleading. Having this potential 
limitation in mind,  Figure 1  summarizes several key 
mechanisms involved in the atherogenesis induced 
by OSA. The primary mechanisms that may link OSA 
to atherosclerosis are consequences of recurrent 

  
 Figure 1.      Proposed pathways through which OSA may contribute to the development of atherosclero-
sis. IMT  5  intima-media thickness; OSA  5  obstructive sleep apnea; ROS  5  reactive oxygen species.    
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the efficiently treated OSA group had a cancer diagnosis. Two
deaths in the non-OSA group (1.6%) were due to malignancy
and central neurologic disorder, respectively. Overall mortal-
ity was not addressed in the final statistical analysis, whereas
cardiovascular death was classified as one event.

In the final study population of middle-aged otherwise
healthy men, OSA was found in almost one-third of the cohort
(Figure 1). Compared with subjects without OSA at baseline,
the OSA patients were significantly older and had a higher BMI,
SBP, DBP, OD, and ODI and a lower sat. min, whereas the rela-
tive proportion of smokers did not differ significantly (Table 1).

As shown in Table 2, incompletely treated OSA patients
were almost 5 years older than those treated efficiently but
with fewer desaturations at baseline. BMI, SBP, DBP, and pro-
portion of smokers did not differ significantly between groups.

During follow-up, treatment of OSA was initiated with
CPAP (n 

 

!

 

 14) and/or UPPP (n 

 

!

 

 22) and/or oral device (n 

 

!

 

4), whereas no active treatment was considered in 19 patients
(36.5%) due to either mild OSA and/or a lack of excessive
daytime sleepiness. Among the CPAP-treated OSA patients,
nine cases (64.3%) returned the device or had low treatment
compliance at follow-up. Approximately 50% of subjects un-
dergoing UPPP still had OSA at the follow-up recording even
if some nonsignificant reduction of desaturations was achieved
(ODI 15 

 

"

 

 10 before and 12 

 

"

 

 6 after the surgery). The first
follow-up recordings were done 1–2 years after surgery within
the first 4 years of the observation period (ODI 2.0 

 

"

 

 1.3 in
the efficiently UPPP-treated subjects) but were not renewed
later, as these subjects did not report symptoms. Only one out
of four subjects treated with an oral device was considered as
an efficiently treated case.

Eight OSA subjects (one treated with CPAP and seven
with UPPP) with a lack of objective sleep study recordings at
follow-up were excluded from the final statistical analysis
when comparing the subgroups based on the effectiveness of
treatment (Table 2). However, none of these subjects had on-
going medication according to questionnaire reports, and no
CVD diagnosis was documented in the SHDR. ICD’s

 

 

 

defini-
tions of CVD covered hypertension, angina pectoris, myocar-
dial infarction, atrial fibrillation, cardiomyopathy, cardiac fail-
ure, and stroke. Drug treatment regimens at follow-up in OSA
patients are shown in Table 2. None of the subjects in this
study were receiving drug at baseline.

As illustrated in Figure 2, more than 50% of the patients
with incompletely treated OSA received at least one CVD di-
agnosis during the follow-up period. In fact, when the CVD
was classified as hypertension, CAD, or cardiovascular event

(stroke or myocardial infarction or cardiovascular death), the in-
cidences were consistently more frequent in the incompletely
treated OSA subjects. With application of the current defini-
tion of hypertension (13), that is, excluding subjects with bor-
derline hypertension at baseline in 1991, a new CVD occurred
in 7 of 17 cases (41.2%) with incompletely treated OSA com-
pared with in 3 of 87 (3.5%) subjects without OSA (p 

 

#

 

0.001). None of the subjects with efficiently treated OSA (n 

 

!

 

8) experienced a CVD during the follow-up period. Without
regard to OSA treatment during the follow-up period, age, OSA,
SBP, DBP, and BMI at baseline were all significantly predic-
tive of at least one CVD incident with ORs ranging from 8.3 to
41.9 in the univariate logistic regression analysis. However,
only age and OSA (OR 23.4 and 4.9, respectively) remained as
significant predictors in the multiple logistic regression model
(Table 3). After exclusion of subjects with borderline hyper-
tension at baseline, OSA and age were significantly predictive
of at least one CVD in the univariate analysis. Only OSA at
baseline remained significant in the multivariate analysis with
an OR of 6.7 (Table 3). A separate analysis revealed ODI as
well as sat. min at baseline as significant predictors of CVD
(ORs 40.9 and 0.04, respectively) without regard to OSA
treatment during the observation period. Interestingly, when
analyzing the subgroup of non-OSA subjects, CVD incidence
was observed in 4 of 22 (18.2%) cases with an overnight OD
between 15–29 compared with in 4 of the remaining 100 non-
OSA subjects with OD below 15 (p 

 

!

 

 0.015).
Univariate predictors of CVD incidence in the study popu-

lation with regard to OSA treatment during the observation
period were incompletely treated OSA, age, SBP, DBP, and
BMI at baseline with ORs ranging from 10.3 to 46.9. However,
only age and incompletely treated OSA (OR 15.2 and 11.1, re-
spectively) remained as significant predictors in the multiple
logistic regression model (Table 4). Independent predictors of
separate CVD diagnosis were identified as SBP at baseline
and incompletely treated OSA (adjusted ORs 30.1 and 3.7,
respectively). CAD, as well as cardiovascular event (stroke or
myocardial infarction or cardiovascular death), was predicted
by age, SBP, and incompletely treated OSA in univariate
analysis but only incompletely treated OSA in multivariate
(ORs 5.4 for CAD and 7.8 for cardiovascular event).

A separate analysis of the OSA group revealed age and
SBP at baseline as predictors of CVD, whereas treatment with
UPPP was associated with a risk reduction in univariate logis-
tic regression model. However, this reduction was age-depen-
dent and no longer significant in multivariate analysis (Table
5). Intervention with CPAP without regard to treatment effec-

Figure 2. Incidence of CUD during a 7-year follow-up in other-
wise healthy middle-aged men at baseline. Proportion of individ-
uals with incidence of cardiovascular event, CAD, hypertension,
and CVD in incompletely treated OSA, efficiently treated OSA,
and non-OSA.
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脳梗塞	


and paroxysms of atrial fibrillation (31). Although the frequency
of atrial fibrillation was too low to include as a covariate in the
model, associations between stroke and OAHI were virtually
unchanged in secondary analyses that excluded individuals with
atrial fibrillation. Although this suggests that atrial fibrillation at
baseline did not explain the observed associations, it is possible
that paroxysmal atrial fibrillation, as may occur at night and in
conjunction with breathing disturbances, was a mediating cul-
prit. Other secondary analyses that adjusted for lipid levels and
lipid medications showed only a small attenuation of the
association between OSA and stroke when these additional
cardiovascular risk factors were adjusted for.

In contrast to the strong findings relating OAHI level and
stroke incidence in men, in women an association between
stroke and OAHI was not observed across the midrange of
OAHI. There are several possible explanations. One concern
relates to the statistical power to detect effects in this group of
women. We investigated post hoc power calculations in two
ways. When considering a log-rank test of equality of survival
curves where exposure is based on the dichotomous variable,
OSA (OAHI . 15), classifying 720 women as affected, and
assuming a stroke-free survival rate of 98% in the unexposed

group, the study had 80% power to detect an HR of ischemic
stroke of 2.1 or greater. When considering the exposure, OAHI,
as a continuous variable in a Cox model, assuming a standard
deviation of 12.8 for OAHI, and considering a conservative
correlation among covariates of 0.50, the study had approxi-
mately 80% power to detect a 3 to 4% increase in hazard of
ischemic stroke per one OAHI event (or about 16% increase in
HR per five OAHI events).Thus, differences between men and
women in the associations observed in this study are likely to
reflect that modest to moderate associations may not have been
detected given the number of strokes observed. Second, assess-
ment of OSA was based on a single assessment made at the
baseline SHHS examination. Because the prevalence of OSA
increases more steeply with advancing age in women than men
(32), it is likely that the OAHI obtained from the baseline
polysomnogram reflected a greater lifetime cumulative OSA
burden in men than women. Conversely, more women than men
may have experienced a progression in OAHI level over the 8-
year follow-up period after the baseline study, causing greater
misclassification of OSA status across this time period among
women than men. An increase in stroke risk in women at OAHI
levels greater than 25 was observed, consistent with increased
stroke risk in association with severe OSA. Future work
defining the specific contributions of acute and cumulative
exposures as OSA risk factors, as well as further study of
severely affected women, is needed. In addition, stroke risk
factors, incidence rates, and outcomes differ in men and women.
First-time strokes occur at older ages in women than in men,
and incidence rates are higher for older women than older
men (3). In SHHS, women with stroke were slightly older than
men with stroke. Univariate risk factors for stroke in women
that were not observed in men included race and diabetes, and
in adjusted analyses, stroke risk in women, but not men, was
significantly associated with diabetes, hypertension medication
use, and smoking. A greater contribution from ‘‘competing’’
risk factors therefore may have diminished the impact of OSA
on stroke risk in women. Propensity for vascular morbidities is
known to differ by sex and is partly explained by the influence
of sex hormones on vascular function. Thus, it is plausible that
vascular and other cardiac responses to OSA-related stressors
may differ in men and women and explain differences in stroke
predilection. For example, autonomic nervous system responses
to intermittent hypoxia are greater in men than women (33).

An unexpected observation was that in women, higher
arousal indices were inversely associated with stroke. In a subset
of SHHS participants who had undergone brainstem magnetic
resonance imaging examinations, we previously reported an
inverse association between arousal index and incidence of
brainstem white matter disease (34), a subclinical marker of
cerebral ischemic injury. Apnea-related increases in cerebral
blood flow velocity have been reported to be attenuated by the
occurrence of arousals (22), and thus a higher arousal response
may protect the cerebral circulation from fluctuating blood
pressure changes. Arousals are involved in the termination of
apneas/hypopneas and thus may play a role in reducing apnea-
related stressors by shortening the duration of respiratory
disturbances and reducing the degree of associated desatura-
tion. We attempted to address this hypothesis by determining if
a statistical interaction could be demonstrated between OAHI
and arousal index, but our data did not provide evidence of such
an interaction. We also examined risk factor distributions to
determine which ones were associated with both stroke and
a low arousal index, identifying hypnotic use to be associated
with both. The association between low arousals and hypnotic
use is consistent with the drug’s known effects on sleep
architecture. Secondary analyses that excluded hypnotic users

Figure 2. Adjusted Kaplan-Meier stroke-free survival estimates as
a function of obstructive apnea–hypopnea index (OAHI) quartile. Values
are modeled in this graph for white current smoker (A) men and (B)
women with no use of antihypertensive medications with mean values
of other covariates. The first (OAHI ,4.5), second (4.05–9.5), third
(9.5–19.1), and fourth quartiles (.19.1) of the OAHI are shown by the
various solid and dashed lines indicating the quartiles (see key at
bottom of figure).
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association was found between the obstructive sleep
apnea syndrome and stroke or death from any cause
(hazard ratio, 2.24; 95 percent confidence interval,
1.30 to 3.86; P=0.004). The associations of age and
diabetes with the composite outcome were also
statistically significant. The unadjusted hazard ra-
tios for smoking, hypertension, and atrial fibrilla-
tion were in the expected direction, although not

statistically significant. After adjustment for age,
sex, race, smoking status, alcohol-consumption
status, body-mass index, and the presence or ab-
sence of diabetes mellitus, hyperlipidemia, atrial
fibrillation, and even hypertension, the obstructive
sleep apnea syndrome retained a statistically sig-
nificant association with stroke or death (hazard
ratio, 1.97; 95 percent confidence interval, 1.12 to
3.48; P=0.01). The association of age with the out-
comes also persisted after adjustment, but no sta-
tistically significant association was detected for
other covariates. The inclusion of antiplatelet ther-
apy in the model also did not influence the adjusted
hazard ratio for the syndrome (data not shown).

A significant unadjusted association was found
between the syndrome and death as a single end
point (hazard ratio, 2.0; 95 percent confidence in-
terval, 1.11 to 3.60; P=0.02). Adjusting for age, sex,
race, smoking status, alcohol-consumption status,
body-mass index, and the presence or absence of
diabetes mellitus, hyperlipidemia, atrial fibrillation,
and hypertension resulted in an attenuation of the
hazard ratio for sleep apnea (1.70; 95 percent con-
fidence interval, 0.92 to 3.16; P=0.09).

A trend analysis (Table 3) revealed a stepwise in-
crease in the risk of stroke or death from any cause
as a function of increased severity of sleep apnea
(P=0.005). The risk of stroke or death in patients in
the most severe quartile of sleep apnea was three
times that in the controls.

We conducted a large observational cohort study
examining the role of the obstructive sleep apnea
syndrome in the development of a first stroke or
death from any cause. Our results demonstrate that
the syndrome is associated with an increased inci-
dence of stroke or death from any cause and that
the association is independent of other cardiovas-
cular and cerebrovascular risk factors, including
hypertension.

Our findings are consistent with recent data
showing that severe obstructive sleep apnea syn-
drome increases the risk of fatal and nonfatal car-
diovascular events.

 

25

 

 The broad range of severity of
the syndrome in our study population allowed us to
demonstrate an association between increased se-
verity of the syndrome and increased risk of stroke
or death from any cause. This correlation confirms
the results of previous cross-sectional data show-

discussion

 

Figure 1. Kaplan–Meier Estimates of the Probability of Event-free Survival 
among Patients with the Obstructive Sleep Apnea Syndrome and Controls. 

1.0

Pr
ob

ab
ili

ty
 o

f E
ve

nt
-fr

ee
 S

ur
vi

va
l

0.8

0.6

0.4

0.2

0.0
0 1 2 3 4 5 6

Controls

Patients with syndrome

Year

No. at Risk
Controls
Patients with

syndrome

1 
3

23 
33

88 
173

227 
452

260 
543

266 
559

325 
697

P=0.003

 

Figure 2. Kaplan–Meier Estimates of the Probability of Overall Survival 
among Patients with the Obstructive Sleep Apnea Syndrome and Controls.

1.0

Pr
ob

ab
ili

ty
 o

f S
ur

vi
va

l

0.8

0.6

0.4

0.2

0.0
0 1 2 3 4 5 6

Controls

Patients with syndrome

Year

No. at Risk
Controls
Patients with

syndrome

1 
3

23 
33

89
179

228 
465

262 
552

266 
562

325 
697

P=0.02

The New England Journal of Medicine 
Downloaded from nejm.org at YAMANASHI-KENRITSU-CHUO-BYOIN on August 9, 2011. For personal use only. No other uses without permission. 

 Copyright © 2005 Massachusetts Medical Society. All rights reserved. 

 

n engl j med 

 

353;19

 

www.nejm.org november 

 

10

 

, 

 

2005

 

The

 

 new england journal 

 

of

 

 medicine

 

2038

 

association was found between the obstructive sleep
apnea syndrome and stroke or death from any cause
(hazard ratio, 2.24; 95 percent confidence interval,
1.30 to 3.86; P=0.004). The associations of age and
diabetes with the composite outcome were also
statistically significant. The unadjusted hazard ra-
tios for smoking, hypertension, and atrial fibrilla-
tion were in the expected direction, although not

statistically significant. After adjustment for age,
sex, race, smoking status, alcohol-consumption
status, body-mass index, and the presence or ab-
sence of diabetes mellitus, hyperlipidemia, atrial
fibrillation, and even hypertension, the obstructive
sleep apnea syndrome retained a statistically sig-
nificant association with stroke or death (hazard
ratio, 1.97; 95 percent confidence interval, 1.12 to
3.48; P=0.01). The association of age with the out-
comes also persisted after adjustment, but no sta-
tistically significant association was detected for
other covariates. The inclusion of antiplatelet ther-
apy in the model also did not influence the adjusted
hazard ratio for the syndrome (data not shown).

A significant unadjusted association was found
between the syndrome and death as a single end
point (hazard ratio, 2.0; 95 percent confidence in-
terval, 1.11 to 3.60; P=0.02). Adjusting for age, sex,
race, smoking status, alcohol-consumption status,
body-mass index, and the presence or absence of
diabetes mellitus, hyperlipidemia, atrial fibrillation,
and hypertension resulted in an attenuation of the
hazard ratio for sleep apnea (1.70; 95 percent con-
fidence interval, 0.92 to 3.16; P=0.09).

A trend analysis (Table 3) revealed a stepwise in-
crease in the risk of stroke or death from any cause
as a function of increased severity of sleep apnea
(P=0.005). The risk of stroke or death in patients in
the most severe quartile of sleep apnea was three
times that in the controls.

We conducted a large observational cohort study
examining the role of the obstructive sleep apnea
syndrome in the development of a first stroke or
death from any cause. Our results demonstrate that
the syndrome is associated with an increased inci-
dence of stroke or death from any cause and that
the association is independent of other cardiovas-
cular and cerebrovascular risk factors, including
hypertension.

Our findings are consistent with recent data
showing that severe obstructive sleep apnea syn-
drome increases the risk of fatal and nonfatal car-
diovascular events.
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 The broad range of severity of
the syndrome in our study population allowed us to
demonstrate an association between increased se-
verity of the syndrome and increased risk of stroke
or death from any cause. This correlation confirms
the results of previous cross-sectional data show-

discussion

 

Figure 1. Kaplan–Meier Estimates of the Probability of Event-free Survival 
among Patients with the Obstructive Sleep Apnea Syndrome and Controls. 
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Figure 2. Kaplan–Meier Estimates of the Probability of Overall Survival 
among Patients with the Obstructive Sleep Apnea Syndrome and Controls.
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in a recent study that suggested a beneficial effect
of treatment on outcomes,

 

25

 

 our population was
older and had a higher prevalence of cardiovascu-
lar risk factors.

Several methodologic issues should be consid-
ered in the interpretation of our results. First, the
ascertainment of stroke outcome was not possible
in all patients. Some patients for whom death was
reported as the outcome event may have had earli-
er, unreported strokes. The consequences of this
methodologic limitation are reduced by an analysis
that focuses on the combined end point of stroke
or death, but it is nonetheless possible that strokes
occurring much earlier in patients who died would
alter the time-dependent character of the findings.
A related issue involves possible nonfatal strokes
among patients who were alive but were not con-
tacted. However, the distribution of the obstructive
sleep apnea syndrome between patients with and
those without confirmed follow-up was nearly iden-
tical, suggesting that the results in patients who
were lost to follow-up would be similar to those for
the study population as a whole.

Second, it is possible that residual confounding
factors affected our adjusted hazard ratios, despite
our attempts to control for major cardiovascular
risk factors. All the major known risk factors for
stroke were considered in our analysis, so we think
it is unlikely that an important confounder was
overlooked.

Finally, some of the hazard ratios for known
cardiovascular risk factors did not achieve statisti-
cal significance in our modeling. There are several
possible reasons. First, patients with previous car-
diovascular and cerebrovascular events were exclud-
ed from our cohort and the median 3.4 years of
follow-up may not have been long enough for new
events related to these traditional risk factors to de-
velop in this cohort. Second, the concurrent treat-
ment of these conditions probably reduced their ef-
fect on the composite outcome. Third, deaths from
noncardiovascular causes (which were included
in our composite outcome) may have reduced the
measurable effect of traditional cardiovascular risk
factors.

In conclusion, the obstructive sleep apnea syn-
drome is significantly associated with the risk of
stroke or death from any cause, and this associa-
tion is independent of other risk factors, including
hypertension. Increased severity of the syndrome is
associated with an incremental increase in the risk
of this composite outcome.
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Table 3. Trend Analysis for the Relationship between Increased Severity of the Obstructive Sleep Apnea Syndrome 
and the Composite Outcome of Stroke or Death from Any Cause (N=1022).*

Severity of Syndrome Stroke or Death Mean Follow-up Period Hazard Ratio (95% CI)

 

No. of Events No. of Patients

 

yr

 

AHI ≤3 (reference score) 13 271 3.08 1.00

AHI 4–12 21 258 3.06  1.75 (0.88–3.49)

AHI 13–36 20 243 3.09  1.74 (0.87–3.51)

AHI >36 34 250 2.78  3.30 (1.74–6.26)
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脳梗塞発症後に対するCPAPの効果	


a constant in all studies on this topic because of the great difficulty
of treating patients who have had a stroke with CPAP, especially
those with chronic sequelae, and because the lack of somnolence
in most cases. Nevertheless, our study attained the highest
percentage of patients tolerating long-term CPAP therapy among
the published studies on the stable phase of neurological events.
We think that we achieved this percentage because of our efforts

to resolve all problems in follow-up and to educate our patients,
families, and general practitioners in CPAP therapy. Second, the
present study could introduce a selection bias when comparing
patients who tolerate CPAP therapy with those who do not,
insofar as intolerant patients could have a distinct profile for
adherence to other treatments that result in an increase in
cardiovascular risk, which could explain their excessivemortality
rates. Although this could be the case, we used a multivariate
statistical analysis to take into account all the confounding
parameters (full model) that we considered important for
explaining the differences in mortality. Furthermore, we think
that the performance of a 5-year follow-up study using a random-
ized placebodesign could have ethical implications because of the
long follow-up period. Third, possible changes that could have
taken place during the study period in modifiable cardiovascular
risk factors were not analyzed, sowe cannot rule out the possibility
that theymay exist andhave an influence on themortality of study
subjects. Only BMI wasmeasured before and after the study, and
no significant changes were observed.We also cannot rule out the
existence of variables in this study thatwerenot analyzed andmay
have influencedmortality, especially variables related to physical
or mental sequelae of the acute stroke that were not included in
the neurological scales used. Nevertheless, we have included
a multivariate analysis of those variables that we believe are the
most important for adjusting the results, including the Barthel
Index, a widely known and validatedmeasure for quantifying the
impact of stroke on patients (18). Finally, although the ResMed
AutoSet system has been well-validated for obstructive events in
populationswith ahighprobability of havingOSA, as inour series
(23), it is not validated for central respiratory events, which are
relatively frequent in patients experiencing acute stroke. In any
case, we do not believe that this has an important impact in our
conclusions, because central events are frequent in the acute
phase of stroke and dramatically decrease (as obstructive events
do) over time to the stable phase (24, 36), the phase in which we
performed the diagnostic sleep study. Moreover, a recent study
demonstrated that after 10 years of follow-up, central events do
not have an impact on the mortality of patients with stroke (7).

In conclusion, our results suggest that moderate to severe
OSA in patients with stroke has an unfavorable effect on long-
termmortality. CPAP treatment is associated with a reduction in
this excess risk. However, due to the less-than-optimal compli-
ance with this treatment, there is a need for more studies that
focus on improving the adherence to and tolerance of CPAP
treatment in these patients.
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Figure 2. Accumulated survival curve for study groups of patients with
stroke, by apnea–hypopnea index (AHI) cutoff point and continuous
airway pressure (CPAP) tolerance. The group of patients with stroke
with an AHI of 20 or greater and poor tolerance of CPAP showed more
mortality than the rest of the patients after 5 years of follow-up. Cum5
cumulative.

TABLE 3. UNADJUSTED AND FULLY ADJUSTED HAZARD RATIO
VALUES FOR DEATH IN PATIENTS WITH ISCHEMIC STROKE
USING COX ADJUSTED PROPORTIONAL REGRESSION

Unadjusted Model Fully Adjusted Model*

Variables HR (95% CI) P value HR (95% CI) P value

Age 1.06 (1.03–1.09) 0.0001 1.04 (1.01–1.07) 0.005
Barthel Index 0.98 (0.97–0.99) 0.0001 0.98 (0.98–0.99) 0.0001
Previous stroke or TIA 1.79 (1.14–2.8) 0.011 1.59 (1.01–2.5) 0.04
AHI ,10 0.57 (0.30–1.08) 0.86 0.79 (0.33–1.85) 0.58
AHI 10–19 0.68 (0.39–1.2) 0.17 0.88 (0.4–1.97) 0.76
AHI >20 without CPAP 2.12 (1.37–3.3) 0.001 1.58 (1.01–2.49) 0.04
AHI >20 with CPAP 0.76 (0.41–1.41) 0.37 1.3 (0.64–2.65) 0.47

Definition of abbreviations: AHI 5 apnea–hypopnea index; CI 5 confidence
interval; CPAP 5 continuous positive airway pressure; HR 5 hazard ratio; TIA 5
transient ischemic attack.
* Adjusted by age, sex, Barthel index, AHI, and CPAP treatment groups,

previous stroke or transient ischemic attack (TIA), diabetes, hypercholesterol-
emia, body mass index, current smoking, arterial hypertension, atrial fibrillation,
significant carotid stenosis, and fibrinogen levels.
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SASに起因するといわれている事件・事故	


・1993年に「Wake	
  up	
  America」をスローガンにし	
  
　たアメリカ睡眠学会報告	
  
　1979年スリーマイル島原発事故	
  
　1986年スペースシャトル爆発事故	
  
　1989年アラスカ沖タンカー座礁	
  
・日本では2003年2月26日に	
  
　山陽新幹線ひかり126号の運転士(33歳）が運転	
  
　席で居眠りし、26ｋｍ走行して岡山駅で緊急停車	
  



交通事故	


 

Barbé, Pericás, Muñoz, 

 

et al.

 

: Automobile Accidents in Patients with SAS 19

 

trasom Nicolette, Madison, WI). Inclusion criteria also required: (

 

1

 

) a
valid driving license and (

 

2

 

) being a permanent resident in our com-
munity (Mallorca, Spain). Candidates were excluded if they were drug
abusers, had a psychiatric disorder, were shift-workers, have been di-
agnosed with epilepsy, narcolepsy and/or periodic leg movements dis-
ease. Accordingly, we screened 88 candidates and excluded 28 of
them. Nineteen subjects did not have a driving license, three were
shift-workers, two had a psychiatric disorder, one had epilepsy, one
suffered from periodic leg movements, one lived outside Mallorca
most of the time, and one refused to participate. This selection pro-
cess yielded 60 patients (59 males) who were finally included in the
study. Simultaneously, we studied 61 healthy volunteers individually
matched for age (

 

� 

 

5 yr) and sex, who served as controls. They were
nonmedical workers or visitors of our hospital, who were referred to
us by other faculty members of our institution not involved in the
study. Patient relatives were specifically excluded. Control subjects
were considered adequate for the purpose of the study if they fulfilled
the same inclusion and exclusion criteria shown above for patients ex-
cept for the presence of SAS. This was excluded on the basis of the
clinical history (18) and, if necessary, after a full polysomnography.
The latter was indicated in two individuals: SAS was excluded in one
and confirmed in the other, who was therefore excluded from the
study. Accordingly, a total of 60 individuals (59 males) served as con-
trol subjects. All participating subjects were fully informed of the na-
ture of the study, and gave their written consent. The protocol was ap-
proved by the ethics committee of our institution.

 

Data Collection

 

We used a standardized questionnaire to record data on occupation,
the mean number of hours slept per day, alcohol intake, relevant pre-
vious medical conditions and prescribed drugs, and the mean number
of kilometers driven per year. The number of automobile accidents
during the previous 3 yr was obtained in all participants both from the
subject and the data bases of the insurance company (or companies).
In our community insurance companies are the only reliable objective
source of the occurrence of all automobile accidents. According to
previous publications (6), automobile accident was defined as those
that resulted in property damage greater than $500 and/or personal
injury. We used the Epworth scale (19) to quantify the degree of sub-
jective sleepiness of the participating individuals, and we used the
Beck questionnaires to measure depression and anxiety (20).

The level of vigilance was explored using the Psychometer Vigilance
Test device (PVT 192; CWE, Inc., Ardmore, PA) (21). In brief, a red
light flashed on the top of the device at random intervals (80 to 85
times) throughout the duration of the test (10 min). Subjects were
asked to press a button as soon as they realize that the red light flashed.
The period of time elapsed between these two events (reaction time
[RT]) was recorded by the computer for later analysis. In each indi-
vidual, results were expressed as mean RT and, also, as the slope of
the relationship between the inverse of RT versus time. This slope
measures reaction fatigue (21). A negative slope indicates an increase
of the RT over time (i.e., more reaction fatigue).

The level of alertness while driving and the ability of the subject to
perform a task requiring prolonged vigilance was investigated using
a computer program (Steer-Clear; Findley Fabrizio, Charlottesville,
VA) (22). Briefly, during 30 min the subject sits in front of the com-
puter screen, where a small car runs through a long, linear road. Un-
expectedly, and at random intervals, an object (steer) appears in the
road. The individual is asked to press the space bar to avoid hitting the
steer. We set the test such that 500 steers appeared during the 30 min
of its duration. The number of hits was recorded by the computer ev-
ery minute. In each subject, data were later analyzed and expressed as
the percentage of hits through the test.

 

Statistical Analysis

 

Results are shown as mean 

 

�

 

 SEM. A two-tailed chi-square test
(Fisher exact test) was used to assess the statistical significance of dif-
ferences between patients and control subjects with respect to re-
ported automobile accidents during the past 3 yr and the consumption
of drugs with potential influence upon driving abilities. Odds ratio
(OR) and 95%  confidence intervals (95%  CI) were calculated. We

used an unconditional logistic regression to assess the effects of poten-
tial confounding variables. Variables associated with both the out-
come and the disease were included in the logistic model for adjust-
ment. Continuous variables were compared between groups using a
two-tailed independent 

 

t

 

 test or a Mann-Whitney test whenever vari-
ances were not equal (Levene’s test). A  p value less than 0.05 was con-
sidered significant.

 

RESULTS

 

Mean age of the patients and matched control subjects was 47 

 

�

 

1 yr. As expected, body mass index was higher in patients than
in controls (33 

 

�

 

 0.8 versus 27 

 

�

 

 0.8, p 

 

⌅

 

 0.001). The mean ap-
nea–hypopnea index in patients was 58 

 

�

 

 3 per hour (range,
21 to 101). Mean alcohol consumption tended to be higher in
patients (17 

 

�

 

 4 versus 9 

 

�

 

 2 g/d, p 

 

⌃

 

 0.06); these differences
were statistically significant for the alcohol intake during the
weekend (31 

 

�

 

 6 versus 18 

 

�

 

 3 g/d, p 

 

⌅

 

 0.05). Both groups
consumed a similar amount of drugs with potential influence
upon driving abilities (

 

⇧

 

-blockers, oral antidiabetics, angioten-
sin converting enzyme inhibitors, and antidepressant drugs) ex-
cept for benzodiazepines, which were consumed more often in
patients (n 

 

⌃

 

 7) than in control subjects (n 

 

⌃

 

 1) (p 

 

⌃

 

 0.06). Pa-
tients and control subjects reported sleeping a similar number
of hours per day (8.6 

 

�

 

 0.2 versus 8.0 

 

�

 

 0.2 h/d, p 

 

⌃

 

 0.8).
Daytime sleepiness, depression, and anxiety scores were
higher in patients than in control subjects (Table 1). Patients
had more errors than controls during the Steer-Clear test and
showed a longer reaction time and a tendency to have more
reaction fatigue (Table 1).

The percentage of patients with SAS who had at least one

 

TABLE 1
CLINICAL AND LABORATORY DATA IN THE

TWO GROUPS OF SUBJECTS STUDIED

 

Cases Controls p Value

Sleepiness score (Epworth scale) 12 

 

�

 

 1 3 

 

�

 

 0.3

 

⌅

 

 0.001
Depression score (Beck test) 8 

 

�

 

 1  4 

 

�

 

 1

 

⌅

 

 0.001
Anxiety score (Beck test) 9 

 

�

 

 1  4 

 

�

 

 1

 

⌅

 

 0.01
Steer-Clear, % hits 2 

 

�

 

 0.5  0.4 

 

�

 

 0.1

 

⌅

 

 0.01
Reaction time, msec 283 

 

�

 

 6 262 

 

�

 

 5

 

⌅

 

 0.01
Reaction fatigue, msec

 

⇥

 

1

 

/min

 

⇥

 

0.04 

 

�

 

 0.007

 

⇥

 

0.03 

 

�

 

 0.004

 

⌅

 

 0.07

Figure 1. Distribution of number of accidents for control subjects
and patients.
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mated the number of nights per week and the number of hours per
night they used their CPAP. Each patient was asked to estimate the
number of miles they drove an automobile per year before and after
diagnosis of sleep apnea, the number of auto crashes since diagnosis,
and what effect the use of CPAP had upon their driving ability.

 

Statistical Analysis

 

Comparison of variables between the patients who did and did not use
CPAP was made with the nonparametric Mann-Whitney test. Com-
parison of the number of patients with a crash between groups was
made with the Fisher exact test. Confidence intervals were 

 

⇤

 

 95% .

 

RESULTS

 

Comparison of Patients who Did and Did not Use CPAP

 

The 50 patients consisted of 43 men and seven women. The
age was 56 

 

⇤

 

 2 yr (mean 

 

⇤

 

 SEM) with a weight of 233 

 

⇤

 

 80
pounds. These patients had 37 

 

⇤

 

 3.8 apneas 

 

⌅

 

 hypopneas
per hour of sleep. Thirty-six (72% ) of the patients reported
using nasal CPAP regularly during the past 2 yr. They re-
ported using CPAP daily for 7.2 

 

⇤

 

 0.3 h per night each night.
Fourteen patients reported they had either elected not to use
the CPAP at home or returned the CPAP within 1 mo of re-
ceiving it. None of these patients had surgery or other treat-
ment for their sleep apnea. Table 1 gives descriptive data on
the two groups. There were no significant differences in the
patients who did use CPAP and who did not use CPAP on the
following characteristics: age, gender, weight, and number of
apneas 

 

⌅

 

 hypopneas per hour of sleep on their initial sleep
study. The number of apneas 

 

⌅

 

 hypopneas were significantly
decreased with CPAP treatment in the 36 patients who did use
the CPAP (37 

 

⇤

 

 5 versus 2.6 

 

⇤

 

 0.8 apneas 

 

⌅

 

 hypopneas per
hour of sleep, p 

 

�

 

 0.01).

 

Automobile Crashes Before and After CPAP

 

The 50 patients had a high crash rate during the 2 yr before
the diagnosis of sleep apnea. Seven of these 50 patients with
sleep apnea had an automobile crash during the 2 yr before di-
agnosis of their sleep apnea (0.07 crash per driver per year;
confidence interval [CI] 

 

⇥

 

 0.03 to 0.14). The automobile acci-
dent rate for these patients with sleep apnea was significantly
higher than the accident rate for all drivers in Colorado (0.01
crash per driver per year, p 

 

�

 

 0.02) (Table 2). Because older
drivers tend to have a lower rate of accidents, and because
males tend to have a higher rate of accidents, we adjusted the
crash rate for all drivers in Colorado for the age (mean age of
55 yr) and gender (86%  male) of our 50 patients. This adjust-
ment increased the Colorado rate by 13% . This adjusted Colo-
rado rate was still significantly less than the rate for the 50 pa-
tients with sleep apnea (p 

 

�

 

 0.02).
The 36 drivers who successfully used CPAP had a lower ac-

cident rate during the 2 yr they used CPAP. Five of the 36
drivers who successfully used CPAP had an accident 2 yr be-

fore their diagnosis of sleep apnea (0.07 crash per driver per
year, CI 

 

⇥

 

 0.03 to 0.16), whereas none of these 36 patients had
an accident during the 2 yr they were treated with CPAP (0.0
crash per year, CI 

 

⇥

 

 0.0 to 0.50; p 

 

�

 

 0.03). (Table 2). This de-
crease in accident rate was not caused by decreased driving
while wearing CPAP, since the estimated miles driven per year
were not significantly different (13.6 

 

⇤

 

 2.2 before versus 12.9 

 

⇤

 

2.1 thousand miles per year). Seventy-five percent of the pa-
tients who were treated with CPAP said they were a better
driver after they began using CPAP.

The 14 patients with sleep apnea who were not treated for
sleep apnea continued to have a high automobile crash rate.
Two of the 14 patients with sleep apnea who did not use
CPAP had an automobile crash during the 2 yr before their di-
agnosis (0.07 crash per driver per year, CI 

 

⇥

 

 0.01 to 0.25).
During the 2 yr after diagnosis and without treatment, two of
the 14 had an accident (0.07 crash per driver per year, CI 

 

⇥

 

0.01 to 0.25) (Table 2). One of the drivers who had a crash af-
ter diagnosis had a crash 2 yr before the diagnosis of sleep ap-
nea, the other driver had not had a crash the 2 yr before diag-
nosis.

The patients with sleep apnea were reluctant to report their
automobile crashes on a questionnaire or during a telephone
interview. There were 9 automobile crashes in these patients
with sleep apnea (7 crashes before diagnosis and 2 crashes af-
ter diagnosis). Only 3 of these 9 crashes (33% ) were reported
on the questionnaire or during the telephone interview. Four
crashes were denied and two patients who had crashes refused
to answer the question about crashes.

 

DISCUSSION

 

The patients with sleep apnea in this study had a higher auto-
mobile crash rate before treatment than all drivers in Colo-
rado. Patients who were treated with nasal CPAP had a lower
crash rate while being treated than before treatment. Untreated
patients with sleep apnea continued to have a high crash rate.
Drivers with sleep apnea reported only one-third of the num-
ber of automobile crashes in which they were involved.

Previous studies have shown that patients with sleep apnea
perform poorer than control subjects on several types of driv-
ing simulators (15–17). Their automobile crash rate is 2 to 3
times greater than all drivers (3, 4, 6–10). These crashes may
cause serious injury or death (18). Successful treatment of
sleep apnea improves performance in driving simulator tests
(15, 19–21).

Five studies have shown that treatment of sleep apnea with
nasal CPAP may decrease self-reported automobile crashes.
Suratt and Findley (11) interviewed 22 patients with sleep ap-
nea who had successfully used nasal CPAP for 2 yr. They
found that 41%  of 22 patients with sleep apnea reported at
least one accident during the 2 yr before treatment with CPAP

 

TABLE 1
COMPARISON OF PATIENTS USING CPAP

TO THOSE NOT USING CPAP

 

Patients Using CPAP Patients Not Using CPAP

n 36 14
Gender, M/F 30/6 13/1
Age, yr* 54 

 

⇤

 

 2 60 

 

⇤

 

 3.0
Weight, lb* 239 

 

⇤

 

 10 220 

 

⇤

 

 17
A 

 

⌅

 

 H*

 

†

 

37.9 

 

⇤

 

 5.0 38.4 

 

⇤

 

 6.5

* Values are mean 

 

⇤

 

 SEM.

 

†

 

 Apneas 

 

⌅

 

 hypopneas per hour of sleep.

 

TABLE 2
AUTO ACCIDENT RATES IN PATIENTS USING

CPAP AND UNTREATED PATIENTS

 

Patients Using CPAP Untreated Patients

n 36 14
No. of accidents

before diagnosis 5 2
No. of accidents after diagnosis 0

 

†

 

2
Accident rate* before diagnosis 0.07 0.07
Accident rate after diagnosis 0

 

†

 

0.07

* Accidents/driver/year.

 

†

 

 Significant reduction with CPAP (p 

 

�

 

 0.03).
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治療法	


•  減量	
  
•  生活習慣の改善	
  
•  CPAP	
  
•  マウスピース	
  
•  手術	
  



CPAP	
  
Con+nuous	
  Posi+ve	
  Airway	
  Pressure	




CPAP適応基準	


・①〜③すべて満たす	
  
　①PSGでAHIが20以上	
  
　②日中の傾眠、起床時の頭痛などの強い自	
  
　　　覚症状がある	
  
　③PSG上でSASが原因の睡眠の分断、深睡眠	
  
　　　の減少が認められる	
  
・簡易検査でAHI40以上で上記②をみたす	




LONG-TERM CARDIOVASCULAR OUTCOMES IN MEN 
 WITH OBSTRUCTIVE SLEEP APNOEA-HYPOPNOEA  

WITH OR WITHOUT TREATMENT  
WITH  

CONTINUOUS POSITIVE AIRWAY PRESSURE:  
AN OBSERVATION STUDY	


Jose M Marin,Santiago J Carrizo,Eugenio Vicente,Alvar G N Agusti	


The Lancet 
Vol 365: 1046-53  
March 19, 2005	




•  閉塞性睡眠時無呼吸/低呼吸は	
  
　心血管障害の有病率や死亡率、交通事故の	
  
　発生などと関連がある。	
  

背　景	


・Mortality and apnea index in obstructive sleep apnea: 
    Chest 1988;94:9-14  He J,Krygwe MH et al	


・Sleep disordered breathing and cardiovascular disease 
 　　Am J Respir Crit Care Med 2001;163:19-25 
 　　Shahar E ,Whitney CW, Redline S, et al	


• 心血管疾患のリスクとしての影響、CPAPによ
る治療効果については不明確であった。 

などなど…	




Ø  2施設、コホート研究	
  
Ø  1992年1月1日から1994年12月31日の3年間	
  
Ø スペインのMiguel	
  Servet大学病院とSon	
  Dureta大学病院の呼
吸器科の睡眠ユニットに紹介された患者1387人	
  

　　　　　・CPAPでの治療群　372人	
  
　　　　　・重症群　235人	
  
　　　　　・軽症・中等症群　403人	
  
　　　　　・いびき単独群　377人	
  

Ø コントロール群は1991～1992年に行われたZaragoza	
  Sleep	
  
Apnoea	
  Prevalence	
  Studyのデータベースにある264人	
  

方　法	




患者背景	


年齢	


ＢＭＩ(kg/m2)	


高血圧(%)	


糖尿病(%)	


脂質障害(%) 

喫煙率(%)	


飲酒率(%)	


心血管疾患(%)	


総コレステロール(mmol/L)	


中性脂肪(mmol/L)	


収縮期血圧(mmHg)	


拡張期血圧(mmHg)	


血糖値(mmol/L)	


ＡＨＩ	




患者背景	


年齢	


ＢＭＩ(kg/m2)	


高血圧(%)	


糖尿病(%)	


脂質障害(%) 

喫煙率(%)	


飲酒率(%)	


心血管疾患(%)	


総コレステロール(mmol/L)	


中性脂肪(mmol/L)	


収縮期血圧(mmHg)	


拡張期血圧(mmHg)	


血糖値(mmol/L)	


ＡＨＩ	


＜	

＜	




CPAP導入群では心血管イベント発生率が著明に低下	


健常者 CPAP無し	
 CPAP有り	




結　果	


致死的な 
心血管イベント	


致死的でない 
心血管イベント	


CPAP無	


CPAP有	


CPAP無	


CPAP有	




オッズ比	


年齢	


いびきのみ	


中等症以下	


重症(無治療)	


重症(CPAP)	


心血管疾患	


高血圧	


喫煙	


年齢	


いびきのみ	


中等症以下	


重症(無治療)	


重症(CPAP)	


心血管疾患	


致
死
的
叻
吰
呉
吟	


非
致
死
的
叻
吰
呉
吟	




Ø CPAPによる治療は重症OSAH患者における心
血管リスクを著明に減少させることが分かった。	


Ø 中等症以下の群と健常者群では有意な差が認
められなかったが、サンプルサイズを更に拡大
し、期間を延長すれば有意な差が認められる可
能性がある。	


Ø AHI以外に酸素飽和度の低下や、時間当たりの
覚醒回数なども指標にすることができるかもし
れない。	


Ø いびき単独群では心血管リスクは上昇しない。	

Ø 女性には当てはまらない可能性がある。　	


Discussion	




Ø  男性において、未治療の重症OSAHは致死的・　
非致死的に関わらず、心血管疾患の発症を増加　
させる。	


Ø  OSAHの重症度と心血管リスクには相関がある。	


Ø  CPAPは著明に心血管リスクを減少させる。	


Ø  いびきのみでは心血管リスクにはならない。	


結　語	
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心血管疾患リスク	


治療群364人、対照群85人	
  
10年目のevent	
  free	
  survival	
  治療群80.3％　対照群51.8％　Ｐ＜0.001　　	
  
治療によるリスクリダクション28.5％　NNT3.5人　治療後のHR0.36(0.21-­‐0.62	
  	
  P<0.001)	
  



CPAPの問題点	


•  きちんと使用しないと効果が出ない。	
  
•  毎日4時間以上。	
  
•  マスクの圧迫感、皮膚トラブル	
  
•  エアリーク	
  
•  乾燥する、結露する	
  
•  毎月1回の定期健診が必要	
  



患者さんの自己負担	


• 毎月最低1回受診が必要	
  
•  CPAPなら3割負担で約5000円の
窓口負担	
  

•  ASVだと3割負担で約26000円の
窓口負担	


正直結構きつい	




最後に	


• 疑わしかったらまず検査を受けま
しょう	
  

• 目が悪ければめがね、血圧が高け
れば降圧薬、睡眠時無呼吸がある
ならCPAP	
  

• 昼間の眠気を改善するだけでなく、
将来の心、脳血管障害を予防する
ためにCPAP	



