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The Changes of Pulmonary Function and Systemic Blood Pressure in
Patients with Obstructive Sleep Apnea Syndrome

Hwa Sik Moon, M.D., Sook Young Lee, M.D., Young Mee Choi, M.D,,
Chi Hong Kim, M.D., Soon Seog Kwon, M.D., Young Kyoon Kim, M.D,,
Kwan Hyoung Kim, M.D., Jeong Sup Song, M.D. and Sung Hak Park, M.D.

Department of Internal Medicine, Catholic University Medical College, Seoul, Korea

Background: In patients with obstructive sleep apnea syndrome(OSAS),there are several factors
increasing upper airway resistance and there is a predisposition to compromised respiratory function
during waking and sleep related to constitutional factors including a tendency to obesity. Several
recent studies have suggested a possible relationship between sleep apnea(SA) and systemic
hypertension.

But the possible pathophysiologic link between SA and hypertension is still unclear. In this
study, we have examined the relationship among age, body mass index(BMI), pulmonary function
parameters and polysomnographic data in patients with OSAS. And also we tried to know the
difference among these parameters between hypertensive OSAS and normotensive OSAS patients.

Methods: Patients underwent a full night of polysomnography and measured pulmonary function
during waking. OSAS was diagnosed if patients had more than 5 apneas per hour(apnea index, Al).
A careful history of previously known or present hypertension was obtained from each patient, and
patients with systolic blood pressure = 160mmHg andjor diastolic blood pressure = 95mmHg
were classified as hypertensives.

Results: The nocturnal nadir of arterial oxygen saturation(SaO- nadir) was negatively related to
Al and respiratory disturbance index(RDI), and the degree of nocturnal oxygen desaturation(DOD)
was positively related to Al and RDL. BMI contributed to Al, RDI, Sa0- nadir and DOD values.

And also BMI contributed to FEV,, FEV/FVC and DLco values. There was a correlation
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between airway resistance(Raw) and Al, and there was a inverse correlation between DLco and

DOD. But there was no difference among these parameters between hypertensive OSAS and

normotensive OSAS patients.

Conclusion: The obesity contributed to the compromised respiratory function and the severity of

OSAS. Al and RDI were important factors in the severity of hypoxia during sleep. The measure-

ment of pulmonary function parameters including Raw and DLco may be helpful in the prediction

and assessment of OSAS patients. But we could not find clear difference between hypertensive and

normotensive OSAS patients.
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Table 1. Clinical Characteristics of Subjects

Fhe] AR Felg

ukAd sl s A ) 3
7]e}

FEV,, liters (% Pred)
FVC, liters (% Pred)
FEV\/EVC, %

PEFR, L/sec (% Pred)
TLC, liters (% Pred)
RV, liters (% Pred)
FRC, liters (% Pred)

DLco, mi/minfmmHg (% Pred)
Raw,cmH20/L/sec (% Pred)

FEEFAFAD
£ F Aol A1(RDY)

F| A A AL 35 (Sa0: nadir, %)
Ak L34 =(DOD, %)

ol oJell BAgl FUF TIF

ol =24:8
46.1+10.8
26.24+4.01
32/32 (100%)
31/32 (96.9%)
28/32 (87.5%)

2/32 ( 6.3%)

12/32 (37.5%)

4/32 (12.5%)

2/32 ( 6.3%)

732 (21.9%)
3.09+0.54 ( 93.5116.9)
398+0.69 ( 90.0+12.8)
86.6+14.4
6.70£191 ( 83.5+22.1)
5.78%0.87 ( 97.0+10.5)
1.81+0.51 ( 97.2+25.6)
3.00+0.67 ( 91.8+15.6)
23.74+3.94 ( 95.8+18.6)
1.67+£0.69 (117.6+45.5)
28.8421.3
3394249
76.7+£9.23
20.8+9.18

* Values are mean+SD.
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Fig. 1. Correlation between body mass index and polysomnographic data.

Table 2. Correlations of Age, BMI, Pulmonary Function Parameters and Polysomnographic Data

BMI(kg/m") Al(n/hr) RDI(/hr)  Sa0- nadin(%)  DOD(%)

age 0411 0.062 0.056 -0.025 -0.012
BMI(kg/m") ) 0.389% 0.382% 0.427*% 0.444%*
FEV,, liters(% Pred) -0.574%* -0.245 0.024 0.150 0217
FVC, liters(% Pred) -0.329 -0.108 -0.080 0.172 -0.140
FEV/FVC, % -0.397* -0.105 -0.130 0.056 -0.143
FEFR, Lfsec(% Pred) 0.104 0.159 0.168 0.060 0.040
TLC, liters(% Pred) -0.180 0.110 0.138 -0.146 0.130
RV, liters(% Pred) 0.182 0.158 0.177 -0.348 0.290
FRC, liters(% Pred) -0.107 -0.109 -0.094 -0.194 0.171
DLco, ml/min/mmHg(% Pred) -0.376* 0.194 0.231 0.250 -0.332%
Raw, cmH-OfL/sec(% Pred) 0.298 0.373* 0.175 -0.011 0.294
Al(n/hr) 0.389* ) 0.991" 0.697" 0.693"
RDI(n/hr) 0.382* 0.991" ) -0.660" 0.620"
Sa0- nadir(%) -0.427* 0.697" -0.660" ) 0.967"
DOD(%) 0.444%* 0.693" 0.620" -0.9677

BMI: body mass index * p (0.05

Al apnea index ** p (0.0l

RDI: respiratory disturbance index 1 p (0.00!

Sa0» nadir: oxygen saturation nadir
DOD: degree of oxygen desaturation
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Fig. 2. Correlations of apnea index,respiratory disturbance index,oxygen saturation nadir and degree of

oxygen desaturation.

Table 3. Comparison of Subjects According to Systemic Blood Pressure

Hypertensives Normotensives

Age 525+7.42" 4234108 p-:0.05

BMI(kg/m’) 25.9+4.40 26.413.88 NS

FEV,, liters(% Pred) 3.00+0.58 ( 99.5+16.3) 3.26+0.46 ( 88.4+15.9) NS

FVC, liters(% Pred) 3.85+0.86 ( 94.2+13.7) 4.10+0.49 ( 879+11.7) NS

FEV(/FVC, % 87.1£13.2 86.2+16.1 NS

PEFR, L/sec(% Pred) 6.45+2.09 ( 854+21.6) 691+1.83 ( 81.9+23.3) NS

TLC, liters(% Pred) 5754117 (101.1+10.7) 5.80+0.55 ( 93.5+9.39) NS

RV, liters(% Pred) 1.93+0.55 ( 98.8+22.9) 1.714+0.47 ( 95.8+28.6) NS

FRC, liters(% Pred) 3.00+0.73 ( 93.0+12.6) 2.99+0.63 ( 90.6+18.5) NS

DLco, ml/min/mmHg(% Pred)  22.94+5.01 (100.5+24.2) 24.2+3.09 ( 92.4413.3) NS

Raw, cmH2O/L/sec(% Pred) 1.73+£0.37 (111.8421.0) 1.63+0.87 (121.7+£57.6) NS

Al(n/hr) 36.1+24.6 242+18.1 NS

RDI(n/hr) 38.54269 3124240 NS

Sa0:- nadir(%) 74.8+8.05 77.819.90 NS

DOD(%) 23.1£6.5 19.5+104 NS

* Values are mean£SD ¥ p- 0.05 compared with normotensives
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Fig. 3. Correlation between airway resistance and apnea index(A), between carbon monoxide diffusion
capacity and degree of oxygen desaturation(B).
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Fig. 4. Correlation between body mass index and pulmonary function

parameters.
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