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= Abstract =
The Resting and Exercise Related Oxygen Desaturation as
the Associated Factor for Sleep Related Oxygen Desaturation
in Patients with Chronic Obstructive Pulmonary Disease

Chang Jin Shin, M.D., Kwan Ho Lee, M.D., Hye Jung Park, M.D.,
Kyeong Cheol Shin, M.D., Jin Hong Chung, M.D., Hyun Woo Lee, M.D.

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

Background ; Nocturnal hypoxemia occurs in patients with chronic obstructive pulmonary disease(COPD)
and the detection and treatment of nocturnal hypoxemia should be part of the management of COPD patients.
We performed this study to evaluate the factors influencing to sleep related arterial oxygen desaturation(Sa0.)
in patients with COPD.

Methods ; Resting and exercise cardiopulmonary function test, polysomnography, and Sa0, during resting, ex-
ercise and sleep were measured in 12 patients with COPD.

Results : The Sa0, fell twice as much during sleep as during maximal exercise(13.1£9.3% fall in nocturnal
Sa0, vs. 6.4 +£3.3%, p<0.05). Fall in nocturnal Sa0, was well correlated with mean exercise Sa0(r=-0.78, p
<0.05), minimum exercise Sa0,(r=-0.90, p<0.01), and resting SaO«(r=-0.82, p<0.05). Lowest sleep Sa0,
was well correlated with mean exercise Sa0,(r=0.80, p<0.05), lowest exercise SaOz(r=0.90,‘p<0.01), and
resting Sa0,(r=0.84, p<0.05).
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Conclusion : Resting and exercise Sa0, was well correlated with nocturnal SaQ, but exercise study add no

additional information to predicting the nocturnal oxygen desaturation in patients with COPD. (Tuberculosis

and Respiratory Diseases 1999, 47 : 231-238)
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Table 1. Resting pulmonary function test in 12
male patients with COPD

Mean+SD Predicted( %)

FEV, (L) 0.9+0.3 32.3+11.1
FVC (L) 2107 55.3+16.1
FEV,/FVC (%) 41.0+5.1

FEF - 76% (L/sec)  0.4+0.1 15.1£3.7
PEFR (L/sec) 24+1.1 33.1+134
MVV (L/min) 30.0+13.5 253%9.9
TLC (1) 80+1.2 1452214
RV (L) 55+04 260.8+29.1
RV/TLC (%) 69.2+13.5

Sa0, (%) 88.7+4.1

Values are mean+ SD.

Al WS MMM 127 =84 UNF
(FEV,)) & 323+11.1%, =34 HAEFFVC)L
55.3+16.1%, =84 Age] T 123 =34
&7]%F¢] B|(FEV,/FVC)E 41.0+5.1%, 6%
(TLC)& 145.2+21.4%, A71%(RV)E 2608+
29.1%, 983 g A7|Fe] ¥j(RV/TLC)E
69.2+13.5% o|i, A AAEIEE 887+
4.1% o]glct(Table 1). 25388715 ZHAIA
SEAZFS 230.6+129.9%, HU 2FFHS 534+
28.6%, Ht] AAMHAB(VO)L 504+23.7%,
VD/VTE Al 0.4+0.6%, Hdl &54] 0.3+0.
1% olgi, ZAE A8 &4 F Tk 934
(AT) o =% §2= 3903tk (Table 2).
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A4 A2r¥seE Jd £FA Hoh o weked
(75.6+12.6% ) 82.4+7.9%, p<0.05), AA%E
sxo] AT U FRASATH(13.1£9.3% o 6.4
+5.3, p<0.05)(Table 3).
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Table 2. Exercise cardiopulmonary function test in 12 male patients with COPD

Mean +SD Predicted (%)
Vo, (ml/kg/min) 12.5+6.0 50.4 +23.7
Max. work (watts) 66.4+33.5 53.4+28.6
Heart rate (bpm) 127.1+8.3 82.1+6.3
0, pulse 5.6+3.3 46.1+24.8
Heart rate reserve (bpm) 12.3+185
Ve (L/min) 31.9+19.3 59.9+24.3
Respiratory rate (breaths/min) 32.1%+5.6
Breathing reserve (%) -0.4+18.6
Vo/Vy, rest (%) 0.4+0.6 147.0+19.1
Vo/Vs, peak (%) 0.3+1.11 90.7 +57.3
Exercise duration (sec) 230.6 +£129.9

Values are mean +SD.

Table 3. The change of oxygen saturation dur-
ing exercise and sleep in 12 male pa-
tients with COPD

Table 5. Correlation between the fall of oxygen
saturation during sleep and the oxygen
saturation on exercise and rest

Exercise Sleep r p
Mean Sa0, (%) 87.7+5.3 87.4+4.1 Lowest SaQ, during exercise  -0.90  0.01
Lowest Sa0; (%) 824+7.97 75.6+12.6* Mean Sa0O, during exercise -0.78 0.04
Fall in Sa0, (%) 6.4+5.3 13.1+9.3* Resting Sa0, -0.82  0.02

Value are mean +SD.*< (.05

Table 4. Correlation between the lowest oxygen
saturation during sleep and exercise
cardiopulmonary function test

Table 6. Correlation between the lowest oxygen
saturation during sleep and the oxygen
saturation on exercise and rest

r p

r P
Vo, (ml/kg/min) 0.03  0.96
Max. work (watts) 038 041
Heart rate (bpm) -0.13  0.79
O, pulse 0.38 040
Heart rate reserve (bpm) -0.33  0.47
Ve (L/min) 0.46  0.30
Respiratory rate (breaths/ 0.28 0.54
min) -0.76  0.05
Breathing reserve (%) -0.16 0.74
Vo/Vr, rest (%) -0.31  0.50
Vyu/V1, peak (%) 0.10 0.87

Lowest Sa0, during exercise 0.90 0.01
Mean Sa0Q, during exercise 0.80 0.03
Resting Sa0, 0.84 0.02

F AuE(r=-0.76, p<0.05)& AJ% tteg F=
ol FAl HlE A FEIE AV o
(Table 4). 23]} 9 F Aba¥IE ] A
54 HA AA¥EE (r=-0.90, p<0.01), &%
Al B AAESE (r=-0.78, p<0.05), 18]z ¢
BA dAaEIE(r=-0.82, p<0.05)) 9H= ABHA
7b Itk (Table 5). +4 % HA A2 ¥eE &
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