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kkl

P3k
(n=147)

50.7%16.3"
129(87.8)"
1.69+0.1°
72.8+12.5"
25.4+3.3
36.8+3.9

51.5£15.0"
107(67.7)*
1.66+0.1°
72.0+14.5
25.9+4.0°
37.2+6.3

45.7+17.6%
125(69.1)°
1.67*0.1°
68.2+£12.0°
24.6+3.7°
36.3£3.8

0.002
<0.001
0.006
0.004
0.003
0.317

o], Al

w43, 8 (%)

95(64.2)"
38(25.7)*
15(10.1)°
8.7+14.7°

123(71.1)"°
37(21.4)*
13(7.5)°
5.8+11.4°

56(40.3)*
55(39.6)"
28(20.1)"
16.9+22.8"

<0.001
0.001
0.002
<0.001

76(50.0)"
31(20.9)°
47(31.8)°
13(8.8)
16(10.8)
13(8.7)

60(43.2)"
27(19.3)"
30(21.6)"
11(7.9)
22(15.7)
12(8.6)

54(31.2)"
18(10.4)°
24(13.9)°
6(3.5)
13(7.5)
7(4.0)

0.002
0.023
0.001
0.116
0.710
0.169

15.1+9.3"
27.8+13.4°
6.8+7.4
8.3+6.3"
10.3%6.0°

27.6+20.8"
41.4+22.9°
15.1+15.8"
12.4+13.2°
8.7+5.9°

1.90+1.64°
13.4+9.6°
0.6+0.9°
1.3£1.2°
10.2+6.1°

<0.001
<0.001
<0.001
<0.001
0.032

AHI, apnea hypopnea index; RDI, respiratory disturbance index; RERA, respiratory—effort related

arousal



FEEFSAT AZFSAT RERA A bt
(n=220) (n=119) (n=275)
vo], Al 48.5+t12.6 54.5+14.9P 46.3+15.8° <0.001
A, (%) 203(92.3)" 73(61.3)* 196(71.3)° <0.001
7, m 1.69+0.1° 1.65+0.1° 1.67+0.1° <0.001
AZ, kg 79.2+13.6 75.2+15.3" 68.8+11.6 <0.001
AAFA S, kg/m® 27.7+4.1° 27.7+4.9° 24.6+3.6 <0.001
EZ4, cm 38.1£4.9° 36.9£3.9° 36.7%5.4° 0.019
=99
v &, 4 (%) 91(44.0)* 66(60.0)" 171(63.8)" <0.001
o] MEA, F(%) 69(33.3)" 29(26.4)° 69(25.7)* 0.164
AAEA, 3 (%) 47(22.7)° 15(13.6)° 28(10.4)° 0.001
A, Hd 14.4+18.4° 10.2+17.8° 8.1+15.4° <0.001
TR 2%
13}, ¥ (%) 109(52.4)° 63(56.3)" 90(33.5)" <0.001
Dz, (%) 46(22.3)" 25(22.7)" 26(9.7)° <0.001
BAEF, F (%) 51(24.8)* 41(37.6)" 41(15.3)° <0.001
AR, 3 (%) 10(4.9)° 17(15.5)" 9(3.4)* <0.001
HE N A H (%) 24(11.7)° 23(20.9)" 24(9.0)* 0.005
HEgAds, H(%) 14(6.8) 6(5.5) 8(3.0) 0.144
THTHA AL vlo]E
AHI 54.4+23.2 31.1+20.0° 4.9%4.4° <0.001
RDI 60.4+22.0° 38.3+20.4" 17.9+9.2° <0.001
TEEASF 44.4%21.9 6.6+7.0° 1.7+2.5° <0.001
AZFA T 10.0+8.3 24.5+15.7° 3.2+3.3" <0.001
RERAX| 5 3.7+3.7° 6.9%4.0° 12.9+6.1° <0.001

AHI, apnea hypopnea index; RDI, respiratory

arousal

disturbance index; RERA, respiratory—effort related
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Odds ratio
95% A=+

Odds ratio

N =614

P3t

N

P3t

N

15

1.06(1.04-1.08)

fit)
<

95%

1.10(1.07-1.14) <0.001

<0.001

48.7+14.8
472(76.9)

Al

wel,

0.199 2.49(1.25-4.97) 0.010

0.001

1.43(0.83—-2.49)

0.008

1.10(1.03-1.18)

1.10(1.04-1.16)

26.314.3
37.2%£5.0
10.8%£17.2
262(42.7)

AAFA 5, ke/m”®

1.02(0.95-1.10) 0.538

0.093

1.04(0.99-1.09)

4, cm

Dy

0.866
<0.001
<0.001
<0.001

1.00(0.98-1.02)
11.59(4.04-33.22)

0.002
<0.001
<0.001
<0.001

1.02(1.01-1.03)
8.84(4.54-17.23)

14.70(6.51-33.18)

23.30(12.37-43.90)

133(21.7)
97(15.8)
18.0£24.0

(%)

NJo
i

=

6.01(3.00—12.06)
0.99(0.98-1.01)

4.95(2.89-8.46)

0.418

0.994

1.00(0.99-1.01)

1.03(1.01-1.05) 0.002 1.03(1.01-1.05) 0.006
0.91(0.84-0.97)

9.8€11.8

ABFA T
RERAZ|

0.005

0.98(0.94-1.02) 0.264

8.44%6.5

RERA, respiratory —effort related arousal

10



X
_EH
;O.w

o

)

X
_EH

£ 579k 5~14.9, 15~29.9, 300142 W

PN
T

]

oA

VoA obR ] Sl A

0

1.904H,

sheleh <A

¢

e A

SRS A

FREFFN} 8o

T
T

3=

A}

o

1>

AP oA =

RERA-¢-Al*

’

T

554

of

w9k, o,

3.794)

T

Tl A<=

]

R4

11

o]

2.449)
3.06¥] =



X 4 ASFATY TR wE AFEHAR AR A5E S 2AAE AL BY
CA w2 g 3
R B {;f:(;:j& 0dds ratio Pt 0dds ratio Pt 0dds ratio Pt
(95% A277h) (95% 4177 (95% A153D)
<EA Do
<5.0 324  33(10.2%) 1.00 1.00 1.00
5.0—-14.9 296  39(13.2%) 1.34(0.82-2.19) 0.247 1.24(0.75-2.06) 0.384 0.89(050-1.59) 0.688
15.0—-29.9 157  30(19.1%) 2.08(1.22-3.56) 0.007 1.90(1.11-3.33) 0.024 1.27(0.67—-2.40) 0.469
=>30.0 37 10(27.0%) 3.27(1.45-7.34) 0.004 3.17(1.35=7.44) 0.008 1.65(0.58—-4.69) 0.344
<EA 2>988A}
<5.0 272 22(8.1%) 1.00 1.00 1.00
5.0-14.9 177  23(13.0%) 1.70(0.92-3.15) 0.093 1.54(0.81-2.92) 0.407 0.92(0.44-1.94) 0.824
15.0—-29.9 102 18(17.6%)  2.44(1.25—-4.76) 0.009 2.08(1.04—4.17) 0.040 1.31(0.58-2.96) 0.516
=30.0 32 8(25.0%) 3.79(1.52-9.42) 0.004 3.06(1.16—8.05) 0.023 1.31(0.40—-4.27) 0.657
<EA 1>, FAZFFNE gAEHe] FAtthAE AdE AR (n=860); <EA 2>, FEZFEAF+ATFSAHT+RERASAT (n=614);

BE 1, ASEAS B 2, ASgFAs, del, A, F

2

g (3

12

Be 3, AEEFAG, vol, 4

A" ), AdFAF, 185, uAET,



X 5. AZFATY TR mE AFAY AR A5S % 2AAE AL 1Y
EEN o 2 =g 3
AT FAF N «{l;i?%) 0dds ratio Pt 0Odds ratio Pt 0Odds ratio Pt
(95% 21877 (95% 21877D) (95% #127:2h)
<EA Do
<5.0 324 15(4.6%) 1.00 1.00 1.00
5.0—-14.9 269 24(8.1%) 1.82(0.93-3.54) 0.078 1.77(0.89-3.42) 0.107 1.41(0.67-3.00) 0.370
15.0—-29.9 157 8(5.1%) 1.11(0.46-2.67) 0.822 0.99(040-2.45) 0.983 0.52(0.19-1.43) 0.204
>30.0 37 7(18.9%) 4.81(1.82-12.71) 0.002 4.82(1.66—13.99) 0.004 1.84(0.52—-6.57) 0.347
<EA 2>988A}
<5.0 258 8(2.9%) 1.00 1.00 1.00
5.0-14.9 171 17(9.6%) 3.51(1.48-8.31) 0.004 3.22(1.29-8.00) 0.012 2.39(0.86—6.60) 0.094
15.0—-29.9 99 5(4.9%) 1.70(0.54-5.33) 0.362 1.42(0.44-4.61) 0.564 0.74(0.19-2.88) 0.668
=30.0 31 6(18.8%) 7.62(2.45-23.64) <0.001 5.29(1.48-18.88) 0.010 2.49(0.58-10.65) 0.219

FHTLAANS ABT JAEA(0=860); <&A 2>, FIFFAL+ATESAT+RERA AT (n=614);

5
=]
BE 1 ASEAS B 2, ASgFASs, vol, A, S8 Ed); B2 3, AZFAS, dol, AE, FAH @), AdgASs, 189, 2AET,
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Abstract

Prevalence and risk factors of cardiovascular disease
according to phenotype in obstructive sleep apnea

syndrome

Sun-Min Park
Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Sang-Ha Kim)

Background Sleep disordered breathing is a group of diseases including
simple snoring, upper respiratory resistance syndrome, obstructive sleep
apnea, central sleep apnea, and respiratory abnormalities caused by increased
resistance of upper respiratory tract during sleep. Obstructive sleep apnea
includes repetitive sleep apnea, apnea due to complete occlusion of the upper
respiratory tract, hypopnea due to partial occlusion, and respiratory-effort
related arousal (RERA). Hypoxia due to sleep apnea syndrome is known to be
related to cardiovascular disease. Sleep apnea syndrome is a heterogeneous

disease. In this study, we tried to identify the prevalence and risk factors of

24



cardiovascular disease by dividing into apnea-dominant, hypopnea-dominant,
and RERA-dominant phenotype of sleep disordered breathing.

Methods From November 1, 2008 to February 28, 2018, all of the patients
who underwent an overnight polysomnography at the Wonju Severance
Christian Hospital Respiratory Center were enrolled in this study. The subjects
were divided into two groups according to their sleep stages: non-REM
dominant group and REM dominant group, and phenotypic apnea dominant
group, hypopnea dominant group and RERA dominant group. The results of
polysomnography, clinical characteristics, sleep related questionnaires and
electronic medical records were reviewed.

Results A total of 860 patients were classified into simple snoring group, non-
REM dominant group, and REM dominant group: 181 in simple snoring group,
147 in non-REM dominant group and 158 in REM dominant group. Compared
with simple snoring group, the age of non-REM dominant group and REM
dominant group were higher (P=0.002) and body mass index (BMI) was higher
(P=0.003). The male ratio was the highest (89.8%) in non-REM group
(P<0.001). Of the 860 patients, 220 were in apnea dominant group, 119 in
hypopnea dominant group, and 275 in RERA dominant group. In hypopnea

dominant group, age (54.5+14.9, P<0.001), hyperlipidemia (37.6%, P<0.001)
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and coronary artery disease (20.9%, P=0.005) were statistically significant.
Hypertension and diabetes did not differ between apnea dominant group and
hypopnea dominant group. Female percentage was statistically significantly
higher in hypopnea dominant group than in apnea dominant group.

In a simple regression analysis to determine the risk factors for coronary
artery disease and heart failure, as we know, age, BMI, hypertension,
hyperlipidemia, and diabetes were significant. Specifically, hypopnea index was
a significant risk factor for coronary artery disease and heart failure. In the
logistic regression analysis in which the hypopnea index was classified
according to severity, the hypopnea index showed an increase in the odds
ratio for coronary artery disease and heart failure when the age, sex, and
smoking- packyear were adjusted. However, no statistically significant odds
ratio was observed when adjusting hypertension, diabetes, or hyperlipidemia.
Conclusions Patients with sleep apnea syndrome were classified as having a
predominant increase in apnea, hypopnea, and RERA. The prevalence of
coronary artery disease and heart failure was significantly higher in hypopnea

dominant group.

Key words : Sleep apnea syndrome, Phenotype, Hypopnea, Coronary artery disease,

Heart failure
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