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= Abstract =
The Relationship of the Severity of Sleep Apnea Syndrome to the Resting
Energy Expenditure and Leptin

Kwan Ho Lee, M.D., Kyeong Cheol Shin, M.D., Jae Hee Ahn M.D.

Department of Internal Medicine, College of Medicine, Yeungnam University, Taegu, Korea

Background : Obesity is present in the majority of adult patients with obstructive sleep apnea(OSA) and is
considered to be a major risk factor for its development. A reduction in body weight has been associated with
substantial improvement in the severity of apnea. However, a variety of treatment strategies for obesity have
yielded limited sucess. This study was done to determine resting energy expenditure(REE) in patients with ob-
structive sleep apnea and the correlation between the severity of sleep apnea and REE, and to investigate
whether leptin influences REE and correlated with the severity of sleep apnea in 39 patients with OSA and 45
controls matched for obesity.

Method : Overnight polysomnography was performed on all subjects using standard techniques. Measurements
of REE were made using a Sensormedic Vmax 229 and a canopy system. Serum leptin concentration was
measured by human leptin RIA kit of LINCO Research INC.

Results : REE was greater in patients with OSA compared with controls, but there was no difference between
the two groups on REE%. And also there was no significant correlation between anthropometric data,
polysomnographic data and REE%. Serum leptin was linearly related to body mass index(BMI), apnea index,
apnea - hypopnea index and lowest arterial oxygen saturation(Sa0,) but not related to REE%.

Conclusion : This study suggests the followings. Firstly patients patients with sleep apnea have a patiern of
obesity characterized by energy homeostasis at an elevated body weight set-point. In order to achieve a lower
body weight in these patients, it may be necessary to increase energy expenditure by increasing physical
activity. Secondly leptin level was not correlated with REE, suggesting that leptin may predominantly regulate
body fat by altering eating behavior rather than calorigenesis. Lastly leptin level was significantly correlated
with the severity of sleep apnea. These elevated level of leptin in patients of sleep apnea may be related to the
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obesity, however it needs further studies to determine the relationship between the severity of sleep apnea and
serum leptin. (Tuberculosis and Respiratory Diseases 1999, 46 : 836-845)
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Z+ AR MA] oA ARFe ASXE AF,
A%, A% JEE 71€e2 v 22 Harris-
Benedict 34]& ol g3t 3t}
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—[4.7x Age(yrs)]
Male basal metabolic rate(kcal/day)
=66+[14.7xB.W.(kg)]+[5xHt.(em)]
—[6.8%x Age(yrs)]
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£ Ao ¥ human-leptin antibody(Rabbit
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CTAA 20-2472F Bt WA AT thg'd Goat
anti-Rabbit IgG serum& ©]4-3F precipitating re-
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WAl F et AL WEa 15-60%
7t AEHE AZANZY. 329 A8 Packard
Ale] Cobra 2 gamma counterZ o|gsle ¥z
leptin =& 43Rt o] 4¥L 0.5ng/mL7}
2] B-Ao] 7bs8l, £49] intra-assay coefficient
9} inter-assay coefficient= 22t 5.0% 2 4.5%
ol%ict.
EAlxz| . BAAE= SPSS/PC+ & o]83td two
-tailed unpaired t-test& AMEElPon, SFHRTE
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F3EFTNM ERoH(p<0.05),
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9+1.18c 241 (p<005), 23§ - A5 F
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Table 1. Anthropometric data in patients with obstructive sleep apnea and control

Variables OSA(N=39) Control{N=45)
Age, years 44.1+10.2 46.3+12.2
Height, ¢cm 168.9+7.7 166.9+1.6
Weight, kg 82.1+9.9 78.0+13.3
Neck size, cm 15.9+1.0 15.5+1.2
BM], kg/m’ 26.8£3.3 25.7+2.8

Values are means + SD.

OSA =obstructive sleep apnea ; BMI=body mass index.

Table 2. Polysomnographic data in patients with obstructive sleep apnea and control

Variables OSA(N=39) Control{N=45)
TST, min 341.8 £47.6* 300.7£74.1
SE, % 84.1 +10.9* 77.0£17.2
REM, % 6.1+4.3 50+3.1

Al /hour 21.2+13.9* 0.9+1.1
AHI, /hour 325+18.8 2.6+3.6
Lowest Sa0,, % 77.1 +7.5* 854+7.3
Mean Sa0,, % 92.5+2.2* 93.7+24

Values are means+SD. *p<{0.05 vs control.

OSA =gbstructive sleep apnea ; TST=total sleep time ; SE=sleep efficiency ; REM=rapid
eye movement ; Al=apnea index ; AHI=apnea - hypopnea index ; Sa0Q,=arterial oxygen sat-

uration.
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Table 3. Results of indirect calorimetric data and serum leptin in patients with obstructive sleep

apnea and control

Variables OSA(N=39) Control (N==45)
REE, predicted, kcal/day 1665.8+241.0* 1504.9+219.9
REE, measured, kcal/day 1539.8 +338.7* 1377.1+212.0
REE, % 92.2+14.0 92.3+13.0
Serum leptin, ug /L 89+55 7.8+7.1

Values are means + SD. *p<0.05 vs control.

OSA =obstructive sleep apnea ; REE=resting energy expenditure.
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Fig. 1. Correlation between resting energy ex-

penditure(REE) and apnea index(Al) in
patients with obstructive sleep apnea.
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89+55ug/L, 7.8+71ug/LE =Zol7} gigich
(Table 3).
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Fig. 2. Correlation between resting energy ex-
penditure(REE) and apnea-hypopnea
index(AHI) in patients with obstructive
sleep apnea.
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Fig. 8. Correlation between resting energy ex-
penditure(REE) and lowest arterial oxy-
gen saturation(LSaQO;) in patients with
obstructive sleep apnea.
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Fig. 4. Correlation between serum leptin concen-
tration and body mass index(BMI) in pa-
tients with obstructive sleep apnea.
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Fig. 5. Correlation between serum leptin concen-
tration and apnea index(Al) in patients
with obstructive sleep apnea.
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Fig. 6. Correlation between serum leptin concen-
tration and apnea-hypopnea index( AHI)
in patients with obstructive sleep apnea.
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Fig. 7. Correlation between serum leptin concen-
tration and lowest arterial oxygen satu-
ration(L.Sa0,) in patients with obstruc-
tive sleep apnea.
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Fig. 8. Correlation between serum leptin concen-
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(REE) in patients with obstructive sleep
apnea.
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