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Table 100 Degree of apnea and desaturation during
sleep (before treatment)

AHI (/hr) 481+ 149
Mean SO (%) 823+ 7.7
Lowest SO, (%) 657+ 95
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Table 200 Pulmonary function and blood gas data before and after

treatment (all subjects)

before NCPAP after NCPAP P
% VC (%) 1071+ 161 1088+ 151 NS
FEV1.0% (%) 811+ 68 790+ 74 NS
ERV (ml) 1,040 + 456 1,044 + 407 NS
FRC (ml) 2492+ 733 2437+ 726 NS
CC/TLC (%) 418+ 81 399+ 81 NS
% DLCO (%) 1023+ 157 1033+ 147 NS
PaO. (mmHg) 738+ 54 795+ 74 p O 001
PaCO, (mmHg) 456+ 30 441+ 25 p O 005
A-aDO, (mmHg) 1873+ 60 1503+ 6.95 pO 001

Pal2 PaCl2
P<0.05

(mmHg) P<0.01 (mmig) ]

75+ X

50

25

" before CPAP after CPAP

" before CPAP

after CPAP

Fig. 1 Comparision of PaO. and PaCO; levels before and after NCPAP
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Fig. 2 Comparison of A-aDO. levels before and after
NCPAP
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Table 30 Pulmonary function and blood gas data before and after treatment (hypoventilated and
normoventilated groups)O (Hypo : hypoventilated ; Normo : normoventilated)

Hypo-Group (PaCO. O 45mm Hg)

Normo-Group (PaCO. O 45mm Hg)

(NO 11) (NO 14)
before NCPAP  after NCPAP P before NCPAP  after NCPAP P
%VC (%) 1127+ 157 1146+ 157 NS 1028+ 155 1042+ 135 NS
FEV1.0% (%) 780+ 7.1 766+ 93 NS 835+ 56 809+ 50 NS
ERV (ml) 1225+ 381 1209+ 314 NS 894 + 470 914 + 4235 NS
FRC (ml) 2,635+ 565 2825+ 485 NS 2379+ 847 2132+ 752 NS
CC/TLC (%) 421+ 7.8 444+ 59 NS 415+ 87 364+ 80 NS
%DLCO (%) 1025+ 148 1028+ 157 NS 1022+ 158 1038+ 149 NS
Pa0, (mm Hg) 724+ 50 783+ 79  pO 001 749+ 56 804+ 71 pO 001
PaCO. (mm Hg) 484+ 18 454+ 2.7 p O 001 434+ 15 429+ 21 NS
A-aDO, (mm Hg) 1654+ 58 1471+ 68 NS 2045+ 58 1529+ 7.3 p O 001
Hypo Group (N=11) Normo Group (N=14)
LD W —— (oorg) PO
904 90
804 T 80 E//’/l
1 1
70+ J_ 70 J.
60+ P<0.01 €07
 — NS o Pa0z
50 [ S— - 507 ®  pacoz
........... .
L
40

40

before CPAP after CPAP

before CPAP after CPAP

Fig. 3 Changes in PaO, and PaCO:. levels with NCPAP therapy in hypoventilated and normo-ventilated

groups
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Fig. 4 Comparison of a A-aDO:; levels before and after NCPAP in hypoventilated and normoventilated

groups

godooQo0o0oQO0O0oOQ0U0oO0OO0UOUOULOUUbOooo
0o0o0ooobooboooobobodgbonb PaCo,
OO000O0O0oOoOoOooogPaO,0OOOOOOOOOQ
oo oSASO 000 PCO, 00O OOODOOODO
OO000000o0ooooooooooooOOoOO PaCo.
dddddoooooooooboboboboboboooooo
ODO00D0OA-aDO. 00000000 OOOOOOOPaO:,
dddddoooooooooboboboboboboooooo
Berthon-Jones 1001900 OSASO O 002000
NCPAPODODDOOODODODOOOOONO CO; responsel]
O00O00dbooOoobOoon CO; response 10O OO
goooogoboooopPaCo.045mmHgO O OO OO
ooooo0o0oo0oO0oOoU0oUoOoOooooUooOn
NCPAPO O ODODDOOOOOOODDODOOOODDOOOOO
OO000oooooooopPao.d PaCco. 00O OO0
O0000000OLeechO 001700 OSASOO OO
304600 NCPAPOOUIODOOOUOODOOUODODOD
0ooodooboooooboooooboodpPao,
OO0O00OQ0OoOoOob AeDO,000O0DOOOODOOO
gdoooddprPaCo,. 00000 bDOonooonoonOon
00000 oooooooooooooooooog
0O0020000000000 LeechO*00OOOO
godooQoO0o0oQOoO0oQ0U0o0OO0UOUOULOUUbOooo
000000 NCPAPOOUDOODODOODDOODOOODO
godooQoO0o0oQOoO0oQ0U0o0OO0UOUOULOUUbOooo
ddddoooooooboooosASOdOoooogno
0000000000000 0O0OU0OUUUOUUOERVO
FRCOODODM@®EOUOOODODODOUOODOOOOOOO BMI
286kg/MmO0DOO00OD0O0O0O0O0OO0OOOFRCO 920 O
dddddoooooooooboboboboboboooooo
OO0 OosSASOU0O0000OO0ONCPAPOODODOOOO
dddddoooooooooboboboboboboooooo
O0O00PaO.00000D0O0OOOOOOO™ OO0

0000000000000 NCPAPOODODOODOOO
PaO, 000000000000 AaDO, 000000
000000000 PaO, 0000000000000
00D000000D00D00000000Sfozal O0%0
P20, 00000000000 ODOODOOODOOODOO
0000000000000 000 Paco,00000
OO0OOLeechO*00OD00OO0D0OO0O0ODODO AaDO, 00O
000D0000000PO, 000000000000
0o00o0ooooooooooo0oo0o0o00
00000000 PaCO045mmHg0 000000
0O0PaCOO45mmHgO 0 00OOOODODODOOO
NCPAPODOODODODODOODODOOFiQ30000
0000000000000 Pa0,0PacO, 00000
00D0000000D000000D000 Paco, 00
0000Pa0, 0000000000 OOOOOUOAaDO,
0 Fig.400D0D00D0D00D0D0OO0DO0ODODOOO
000000o0000000000000000000
000000000 PaO, 000000000 DODOOO
00000 Pa0, 0000000000 DOOOOOOO
000000000 NCPAPOOOOOSASO OO CO,
responsecurve 1 0 00O OD0OODOOODOODOODOO
0000000000000 0000000000o0o
J00000o000o0o00o0o0000oOgoog Paco,
04mmHg 0000000000 D0D0D0O000O0OO0
000 PaO, 0000000000000 0O0O0ODOO
AaDO, 0 0000000000000 PaO, 0000
0000000000000 0000V/Q mismatch
0300000000000000000Table30 O
OO0 NCPAPOODODODODOOOOOOOODOODOOO
0000000000000 0000000o0og A
aDO, 0000000000 V/Q mismatchd 0000
00000000D0™O0000 NCPAPO OO DO Pao,
0000000000O0O NCPAPOODODODO CC/FRC



000000ooooooog cpPAPODO 1015

0000000000000 000000V/Q mis
match0 D00 0OPaO, 0 0000000000000
0000000000000000000000000
000000000 V/Qmismatch0 0000000
0000000000000 V/Q mismatchD 000
0000000000000 000000000*™
00000000 NCPAPOOPaO, 000D OOOO0
0000000000000000000000000
oo

O O

10 Sullivan CE, Issa FG, Barton-Jones M, et al : Rever-
sal of obstructive sleep apnea by continuous posi-
tive airway pressure applied through the nares.
Lancet 1981 ; 1 : 862—865.

200 Sanders MH, Moore SE, Eveslage J: CPAP via nasal
mask ; A treatment for occlusive sleep apnea. Chest
1983 ;83 : 144—147.

30 Rapoport DM, Garay SM, Goldring RM, et al : Nasal
CPAP in obstructive sleep apnea:Mechanisms of
action. Bull Eur Physiopathol Respir 1983 ;19 : 616—
620.

40 Remmers JE, Sterling JA, Thorarinsson B, et al : Na-
sal airway positive pressure in patients with occlu-
sive sleep apnea. Am Rev Respir Dis 1984 ;130
1152—1155.

50 American Thoracic Society : Indications and stan-
dards for use of nasal CPAP in sleep apnea syn-
drome. Am J Respir Crit Care Med 1994 ;150:
1738—1745.

600 He J, Kryger MH, Zorick FJ, et al : Mortality and ap-
nea index in obstructive sleep apnea. Chest 1988 ;
94 :9—14.

700000000 ooobobobobood
0000000 nasal CPAPOODOOODOOOOO
OooO0OO0oOO 1990 28:698—705.

80 Sforza E, Krieger J, Weitzeblum E, et al : Long-term
effects of treatment with nasal continuous positive
airway pressure on daytime lung function and pul-
monary hemodynamics in patients with obstructive
sleep apnea. Am Rev Respir Dis 1990 ; 141 : 866—
870.

90 Leech J, Onal E, Lopata M : Nasal CPAP continues
to improve sleep-disorderd breathing and daytime
oxygenation over long-term follow-up occlusive
sleep apnea syndrome. Chest 1992;102:1651—
1655.

odo0b0fdoooboboo0obOo0obOoobooooo
000000000000 0000 nasal CPAP O
00000000 OooOono 199230 604—608.

110 Rechtshaffen A, Kales A : A manual of standardized
terminolody, techniques and scoring systems for
sleep stages of human subjects. Washington ; DC:
National Institute of Health, 1968.

1200 Berthon-Jones M, Sulivan CE : Time course of chan-
ge in ventilatory response to CO; with long term
CPAP therapy for obstructive sleep apnea. Am Rev
Respir Dis 1987 ; 135 : 144—147.

130 Luce JM : Respiratory complication of obesity. Ch-
est 1980 ; 78 : 626—631.

140 Young IH, Mihalyka M, Costas L, et al: Long term
lung function changes in patients with obstructive
sleep apnea during treatment with nasal continuous
positive airway pressure. Thorax 1987 ; 42 : 722.

150 Wagner PD, NaumannPF, LaravusoRB : Simultane-
ous measurement of eight foreign gases in blood by
gas chromatography. J Appl Physiol 1974 ; 36 : 600—
605.



1016 00000 3601201719980

Abstract

Long-term Effects of Nasal Continuous Positive Airway Pressure on
Pulmonary Function and Blood Gas Data in Patients with
Obstructive Sleep Apnea Syndrome

Naoko Kosaka, Tsuneto Akashiba, Hiroshi Minemura,
Hitoshi Yamamoto and Takashi Horie
First Department of Internal Medicine, Nihon University School of Medicine

To evaluate the long-term effects of nasal continuous positive airway pressure (NCPAP) on pulmonary func-
tion and blood gas levels in patients with obstructive sleep apnea syndrome (OSAS), we examined the pulmonary
functions and blood gases in 25 male patients with OSAS before and after NCPAP treatment. After 22 months of
treatment (titration : 13 cm H:0), no significant changes were observed in the patients' spirograms, pulmonary gas
volumes, or diffusion capacity. However, PaO, levels increased significantly (pO 0.01), from 73.8 mmHg to 79.5
mmHg ; PaCO; levels decreased significantly (pd 0.05), from 45.6 mmHg to 44.2 mmHg ; and A-aDO:; levels also de-
creased significantly (pO 0.05), from 18.7 mmHg to 150 mmHg. The patients were divided into a hypoventilated
group (PaCO.0 45 mmHg; 11 cases) and normoventilated group (PaCO.[0 45 mmHg; 14 cases). After NCPAP
treatment, increased PaO; and decreased PaCO:; levels were observed in the hypoventilated group, and increased
PaO; and decreased A-aDO:; levels were observed in the normoventilated group. These results suggest that long-
term NCPAP treatment improves gas exchange in OSAS patients without influencing the results of pulmonary
function tests.



