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The Influence of Obstructive Sleep Apnea on Systemic Blood Pressure, Cardiac
Rhythm and the Changes of Urinary Catecholamines Concentration

Dae Keun Lo, M.D., Young Mee Choi, M.D., Jeong Sup Song, M.D.,
Sung Hak Park, M.D., and Hwa Sik Moon, M.D.

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

Background : The existing data indicate that obstructive sleep apnea syndrome contributes to the development
of cardiovascular dysfunction such as systemic hypertension and cardiac arrhythmias, and the cardiovascular
dysfunction has a major effect on high long-term mortality rate in obstructive sleep apnea syndrome patients.
To a large extent the various studies have helped to clarify the pathophysiology of obstructive sleep apnea, but
many basic questions still remain unanswered.
Methods : In this study, the influence of obstructive sleep apnea on systemic blood pressure, cardiac rhythm
and urinary catecholamines concentration was evaluated. Over-night polysomnography, 24-hour ambulatory
blood pressure and ECG monitoring, and measurement of urinary catecholamines, norepinephrine (UNE) and
epinephrine (UEP), during waking and sleep were undertaken in obstructive sleep apnea syndrome patients
group (OSAS, n=29) and control group (Control, n=25).
Results :

1) In OSAS and Control, UNE and UEP concentrations during sleep were significantly lower than during
waking (P<C0.01). In UNE concentrations during sleep, OSAS showed higher levels compare to Control (P<0.
05).

2) In OSAS, there was a Increasing tendency of the number of non-dipper of nocturnal blood pressure com-
pare to Control (P=0.089).
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3) In both group (n=54), mean systolic blood pressure during waking and sleep showed significant correla-
tion with polysomnographic data including apnea index (Al), apnea-hypopnea index (AHI), arterial oxygen
saturation nadir (Sa0, nadir) and degree of oxygen desaturation (DOD). And UNE concentrations during
sleep were correlated with Al, AHI, Sa0, nadir, DOD and mean diastolic blood pressure during sleep.

4) In OSAS with AI>20 (n=14), there was a significant difference of heart rates before, during and after
apneic events (P<0.01), and these changes of heart rates were correlated with the duration of apnea (P<0.
01). The difference of heart rates between apneic and postapneic period (AHR) was significantly correlated
with the difference of arterial oxygen saturation between before and after apneic event (ASaQ,) (r=0.223, P
<0.001).

5) There was no significant difference in the incidence of cardiac arrhythmias between OSAS and Control.
In Control, the incidence of ventricular ectopy during sleep was significantly lower than during waking. But in
OSAS, there was no difference between during waking and sleep. '
Conclusion : These resulis suggested that recurrent hypoxia and arousals from sleep in patients with obstruc-
tive sleep apnea syndrome may increase sympathetic nervous system activity, and recurrent hypoxia and in-
creased sympathetic nervous system activity could contribute to the development of cardiovascular dysfunction
including the changes of systemic blood pressure and cardiac function.
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1. 97 ot

ZFEEdigta Adute 2w %) =2y (sleep
disorders clinic)ollA} 19963 1985 1997 5¢
A FELEAAA} (sleep questionnaires) o} <=3
OARAE AAEE Y U BEE S3Eo8

B tiEE 257 & AT ddo o ANA
T F3F FFFo2 g€ ¥AT (obstructive
sleep apnea syndrome patients group : o)}
OSASZE oFh) 299& o] A&l WAy 2g
o] T 4 8 F3F F3F SN (ob
structive sleep apnea syndrome patients group
with systemic hypertension : ©|3} OSAS-HBP=
k) 147 A4 nEtol SHgA] e HHA
8 F3F 257 ST (obstructive sleep
apnea syndrome patients group without systemic
hypertnesion : ©]3} OSAS-NBP = o¥3}) 1550
2 FE3}Ge. ) =F (control group : ¢} Con-
trol2 °Fg) 257 HA HAA n¥Yo| FwE A
% (control group with systemic hyperte-
nsion : |3} Control-HBP 2 2kg}) 10"} HaA
Tl FutEA] k& AL (control group with-
out systemic hypertension : ¢}3} Control-NBP &
oFgH) 15%eg FEIIgch. AAAG TEFL 244
T EEF B A ALY T 327 89
°] 140 mmHg e]dolAut B oj¢r] dge] 90
mmHg o]/ A2 o3},

2. Y

1) shckg4dAL

2E AT e A 5Y ANH 18, WA ¥
2 4715l UL W18 £ G BE ople) Fog

FAAACH Aol AAE HwF A Ba
o] A7) Aok AZbRTh FARE A8 A
of EXFEE AASER, FACAEALE HAls)
Aol A7) AZ7 vl sl 22 el AHes

T 9l SRARARALE FRGLBAL TR

FAMAA N FEGYEEA7] (Alice 3 poly-
somnograph, Healthdyne Technologies, Atlanta,
Ga., USA)E 0|83l HA +H7I7t (iotal sleep
period) FF AAEtA o, AA 288 A7k
A 6AZE oldoldn)t. FHEUIIYIE (polysomn-
ographic recording) 9y ¥4 3t (C3/A2 &
0z/A1 EEG), #& 9 5 ¢85 (EOG), ¥
tdlel 2AT (submental & leg EMG), % 2
BB $88% (rib cage & abdomen move-
ment | piezoelectric belts), AYHF (body posi-
tion), ¥ Z2HE F7]¢] & (oral/nasal ther-
mistors), F&Fo] 71% (snore microphone), 445
(ECG), #7948 Aa¥sx
oximetry : Healthdyne 930 pulse oximeter)Z 3
TAF o, 2] #RF 4T LS FA 71E
(audio/video recording)&t4irtt. HA $H|7e
FHYI|EAN  FHEGA (sleep  stages)=
Rechtschaffen®} Kaless] BE7|ZWo) wal 24
k. FEckd ALY B4 FES B3ES 589
10% ol AAEe ZAeE AHosidy, ALgL &
Fol 50% ol 748 A7l 10x oY A=
olz <lg FYUE MaFIEr) 4% ol HiFE
A2 dgony, FEEX< (apnea index, AD¥E
A $HAITE (total sleep time, hour) F¢te] A
23F 48 A4 EAT R U] AR,
A&EA4 (hypopnea index)& Al WAL &
orol AA ALF F4E AA FEALeR ol
Akt #85-A5FAF (apnea-hypopnea
index, AHD & R3§FA4% AZFATE #8 @&
o2 g, FAF 4k ¥ AT (degree of ox-
ygen desaturation, DOD, %)= ZAA] 2A¥ 3=

(finger pulse
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FHS HA HAX3T (Sa0, nadir, %)<k} 2}
£ A Adaxsled digt HE-ER FAEH
THGAAA AN FEEXG7E 5 o] ASLE
A REE 3T st A Jeihd
F5&o defo e} 44 (obstructive), 34
(central) £& E%3 (mixed)o & %1%8}%291,
ol & #HA £ T3 FFF FANE A7 Ul
el FAZ

o

I
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2) ZHd A8t $91F2] 8 catecholamines ¥% &
3

Z3Ae FEFe) AWE ¥el A8t epineph-
rine (urinary epinephrine : o3} UEP® <k}) 3}
norepinephrine (urinary norepinephrine : o|&}
UNE=R oFh) 9] 558 7zt S48t o] ¢
ot A 4¥g WAF HE 4¥E oy AZsy
FANGAAAE AZs] JdriAle] A Bot 7
XAl 8 catecholamines &3¢ o]&3}lg L, FHTt
LHAE AFzke A4 FHOddAE 259
= g obgel R AWARE ROl $UF cate-
cholamines &40 ol&3l%ltt. A¥& 6M HCI 20
mlg2 AT g7l gol A 70T ¥
Ao g@slgoen, HPLC (high performance
liquid chromatography) WHoz ZHAA e FHZE
9] UEP¢} UNE F=& 747 3319

3) 24Xz 55 ¥ A

24747 &¥-3 ¥t 74 (TM-2420 Blood Pres-
sure Monitor, A & D Engineering, New York,
USA)& #RatgdzAE dAlsls 39 od 9A1%
H U 85 tad obdzA] AAlst
gom, $A4 4A9 ¥HiE (non-dominant) Fo
A AZ (cuff) & ALS3le ZAsilo). 8 2
AlE A3l BYdle H4s FYSHA 2EL 314
T ¥gto] H4E BRble 28 o)A ¥EE A

ANERE, H=g SHF EFol AU g =
25HE A& 7134 SIEE gk o 9N E
FAGA7IBANA R0l AZE AAAE 24
ggto g Ao, o] AlFE AZRE v
FHOEAANE 83 ADAAE $EF BPes
etk 8 £3& 2Y o 9AFE W 104
7R u) 208wtk AAEger, ¥ 1045E the
g AN F8A e 7HEE AAEd F£E A8
e o 308wtk AAEH. FHGAZIENA 5
Ho| Az A|Zhg Fzdte] GG FEF FH
F%7] £ olg7] k& A3

HZ 8¢ 877 (nocturnal dipping of blood
pressure) 8] A A B A3 $EF B
dtae] Ajolg AAA BE Aol diE HRg2
FAIBIR e, 10 olde FEF d o] e
739 (dipper) 2 AoJstgli, 10 wwke Y &%
o} gl 79 (non-dipper) & 71538ttt

4) H43 +d F3E wE s vl B3

FaFAG7E 20 o4 HY +E F3F 352
2} 147¢) $Ttd/|8M B5Fe] 717 (dura-
tion of apnea)& %] (short duration of apnes,
10~19 sec), 7] (medium duration of apnea,
20~39 sec), A7} (Jong duration of apnea, over
40 sec)o] M7= 3 Z42Z 2039 B3 F
(apneic events) & F&AYR FEIIAHY. ZZ}e
FeFoA Fogol ARHZ] A, F3F A
(apneic period) ¥ B3 Fo] Brvla #5Fo] doi

£ A]7] (postapenic period) 9] A¥tESFE &34
o] B389 7|7k W AuEs wskE gEEs
o} =3 4zte] FEfAA 3§ 44 FAe Hy
Aba X329} B3 F0] B AR A AA¥IE
g E35le 73§ 24 A5 FUE HAa¥srg]
ato] (el3} ASa(.2 oFfh) & A&, g
A Ad 10248 s (o8t HR-BR oF),
F5& A719 Aess (o]3F HR-A=Z oY), 3
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Fo] B AF 10279 Autgs (o8 HR-P=2
FHE FHst] FEF Al s F3F

o] B AF 9] Autg4e] 2o} Z HR-P9} HR-A
o} zo}l (¢]3t AHRZ jHE 4&3ld, #3F
B A% T Bazsiwe] xo] (ASa0;) %
F5F A719 F3Fo] BUn 3§ AMEE A
o] Ak 2ol (AaHR)s}e] BEAe 848140

5) 2447} BT AA= 34

2477t %3 AAE ZA (Rozinn Electronics
151 cassette Holter Recorder, Rozinn Electron-
ics, Tokyo, Japan) & +HoA4ALE AAlshes 9d
A 9ARE FRGLAP} SREE e ok
7HA 2417 BFF EeE 29 Bl AAEkiet
FHUH7| BN 0] Az AZg Fxsle] 7t
dAet FEZ) B RN TR WEE

BE3 .
6) A2

7} Fl A A #HFe] UNE 2 UEP =9
2ol repeated measures ANOVA & v|ssld,
Z+ F3te] Z24A] UNE ¥ UEP 5%9] H|me} 41
Z UNE 2 UEP ¥ vja¥x z}2} unpaired t
test 9} two way ANOVAE A}83l] AAlstgr).
A, HvtE, HHAH FE Fige gdy Fage
2k} Z+ A8, €<, UNE 2 UEP #% 433t
#EAL Pearson’s correlation coefficient2 A=
L=

Zt 1) FEFE Y o) gle Wk ¥ AR
By Rizel Aels Zbt Chi-squareZdd,
McNemar's test, Fisher’s exact test & AR&-38k] H]
YTt HR-B, HR-A, HR-P 43719 wiae=
repeated measures ANOVAE ARg-3le] AAJsHY
3, ASa0,9% AHR Ale]le] d#AAE Pearson’s
correlation coefficient2 ZHZsldch Ag: IA@

+ R2ARE L A8 foFEE PO
052 kgl

4 1
1. o7 ool 854

AR £9 F3F ST 84 (0SAS) 2933
OSAS-NBPE 15%Moes #Hy dHe 45.0+117
A, vEteE 26.7+2.291, OSAS-HBP+= 149
o2 mf A%e 47.4+10.64), ¥Rz E 28.4+3.
8olgitt. tiZ=F (Control) 2533 Control-NBP
E 15%WoR #HE AP 47.0:11.94, ¥lvt=s
25.5+3.1¢01¢ie Contol-HBP¥ 109e8 i
el e 46+8.04), vUE: 26.8+299 &4 &
Zoll Aol vintxE fojdk atolrl gglovh, W
zZ7d vl A4 U FIEF SFE A
HEE G2 2y Ade] xolrt dAxetArt(Table
1).

2. miMA $H 235 U MaM THotel BU off
¢} 8 catecholamines EX2}2] Bl

0SAS¢} Control Z}zbollA wiz=e] UNE FEe
19.2+13.9 pg/ml, 11.1+8.9 pg/miz ZHAl9
UNE %% 34.0+21.0 pg/ml, 24.6 +16.0 pg/mlel
ulsle] §ol5hA Bekon (P<0.01)(Fig. 1), #8
zo) UEP 55 4] %4z} 4.8+4.2 pg/ml, 3.843.
4 pg/mlz 243218} UEP %% 10.6+10.4 pg/ml,
7.4£6.5 pg/mle] wgtd FoaiA WP <O0.
o).

0SASs9} Controlg vlmslges W HZE9
UNE 5= Z+7; 19.2+13.9 pg/ml, 11.1 £8.9 pg
/ml2 OSASH|A Controld) wlate] folalA &8k
°o11(P<0.05)(Fig. 1), Z4A]9] UNE 5%+ %4
7} 34.0+21.0 pg/ml, 24.6 £16.0 pg/ml2 FF A}
oldl #9% x}ol7t gldich. UEP s=w 4 A%
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7§18 2ol AIYTH(Table 1).

Table 1. The characteristics of polysomnographic data and urine catecholamines concentration
in control group (Control) and obstructive sleep apnea syndrome patients group

(OSAS)
Control(n=25) 0OSAS(n=29)
Control-NBP Control-HBP OSAS-NBP OSAS-HBP
(n=15) (n=10) (n=15) (n=14)
Al(n/hr) 23%13 1.7+1.5 30.1+24.6 41.5+29.3
AHI(n/hr) 50x2.4 4.3+5.7 37.5+26.9 50.3+32.9
Sa0, nadir( % ) 91.3+34 85.9+16.5 82.3+£13.7 76.5£12.6
DOD(% ) 8.2+3.2 13.4+16.1 17.2+13.3 22.7+£12.5
During waking
UEP(pg/ml) 7.416.5 10.6+10.4
7.3+6.8 7.7+6.6 10.7x12.1° 10.3+£8.8
UNE(pg/ml) 24.6+16.0 34.0+21.0
225+13.9 27.7+£19.2 36.5+22.5 31.3+£19.7
During sleep
UEP(pg/ml) 3.8+3.4 48+4.2
4.1+3.7 3.4+3.1 5.2+5.5 45+2.3
UNE(pg/ml) 11.1+£38.9 19.2+13.9
11.6+9.2 10.3+8.9 18.0+14.4 20.4+13.8

Results are mean+SD

Definition of abbreviations : Control-NBP=control without systemic hypertension ; Control-
HBP=control with systemic hypertension ; OSAS-NBP=obstructive sleep apnea syndrome
without systemic hypertension ; OSAS-~-HBP=obstructive sleep apnea syndrome with systemic
hypertension ; Al=apnea index ; AHI=apnea-hypopnea index ; DOD=degree of oxygen
desaturation ; UEP=urine epinephrine concentration ; UNE=urine norepinephrine concentra-
tion.

THE BT F209 Fo& 2po)7} il Zol gl Ae®: AFHew (non-dipper),

ANAG 8ol T oo et 27535 OSAS- OSAS-HBP: 149% 109 (71.4%), OSAS-

HBP, OSAS-NBP, Control-HBP, Control-NBP NBP+ 1533 89 (53.3% )94 4 #uF 9
Z} 7ol A A9 8% UNE 2 UEP 55 & s7o] g1t Control 2592 109 (40.0% )4
Az et sh7o] glgen, Control-HBP& 10

HZE 19 (10.0%), Control NBP= 15%% 99

TS oot s 79 wY oA 23F (60.0%)°lA ztz}t 0 A sl fle 22
._t'é‘.' TEY St off2lo| By #EHAS. OSAS°l]f‘1 TS G o] gl 7

- 27} Controle] v[sle] B2 7gE By o) FAH
OSAS 299% 189 (62.1% )M FHz d¢t 3} frolAde glglen (P=0.089), A% ¥ 8179
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Fig. 1. Urine norepinephrine concentration (UNE) in control group (Control) and obstructive
sleep apnea syndrome patients group (OSAS) during waking and sleep.

et AN 18] Tt s s HAAy
wEE 5 gl

o

4, iz o fSED BHE soickriZAle] 2t
RE, ZHdAel =S FAM el U @ cate
cholamines & At&7io| gl

94 AT i 547A v9tE, E3FAF, FF
~AZEAF, FAF THY A A ¥z} A
SEIEAT, A RG] BF £27) 3
&) 8}, 44419 %2} UNE 2 UEP 5%
e7re] WAL FAVS A7 2jshd A B
F57] gL FEFAF(r=0.295 P<0.05), &
SH-ABEAF(r=0.300, P<0.05), FuZ Ax
SE A (r=0.280, P<0.05)9} $-ol3 oke] A
TEAZY A AT HA ArEITol= 4T
B (r=—0.283, P<0.05)7} o] w2t

L P oo

Mot

FAF I $£57) YL FIFAF(r=0467, P
<0.01), FEEF-AZEFAF(r=0.511, P<0.01),
Wz Ak BYIAE(r=0428 P<0.01)s #
9%k o] ATBAZE AU FAF HA A4LEIE
oh= g0 AudA (r=—0.419, P<0.01)7 U3
t}(Fig. 2). ¥¥9% UNE 3=¢ 38 (=0
345, P<0.05), #-3&-ALFAF(r=0.341, P<
0.05), U3 Aa B¥IHLE(r=0.296, P<O0.
05), #8% #F F£27] €Y (r=0.329, P<0.05)
I} fojg Fo @AY} AN (Fig. 3) +8F
HA A2¥3Tobs % &9 4gEA (r=-0.
283, P<0.05)& ®gch(Table 2).

. 2389 IR W PEB0) ot MaEMEol W
Hoh A4 waiotel ey

A £ F5F FIT FAEF FIEAFTT
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‘w T ¥ AR H T L K 1‘” ¥ T ¥ T ¥ T -
[ 2 4 80 80 100 120 [} 10 20 0 0 50 &0 70
Apnea-Hypopnea index {nihr) Dagrae of oxygen desaturation {%)
(A) (B)
0 200 -
l ‘ '
f 180 W g 180
. ¢ #0.051 .
- P <001 - r=90.416
_‘!‘ 160 . § 460 . P <001
.
3o . o . 5 1o o* . e
[ 8 [ T Rt
a :.n e ‘.'. . § ..‘.':_,,—'Q. . .
120 s o . 420 - - [
= & : =1 %
e ‘ ] » r'd 1 4 Y
] «n* s «®
§ o T . o %
L T T - T T T — 80 T T ¥ T T T 1
2 40 50 80 100 0 10 20 £ 40 50 [ 70
Apnea-Hypopnes indax {n'hr) Degree of Oxygen Desaturation {%)
(C) (D)
Fig. 2. Correlation between mean systolic blood pressure during waking and apnea~hypopnea

index (A) or degree of oxygen desaturation (B), mean systolic blood pressure during
sleep and apnea-hypopnea index (C) or degree of oxygen desaturation (D) in all sub-

jects.

20 o3} 149%E dyez A Fagy) Augs
wsiele] FHYE M ARAA FEEFY 77
{duration of apnea)d] #Agel HR-B, HR-A,
HR-P A3zt fed |7} Az (P<0.01),
HR-A HR-Bo] vjgte] @A3] Zaslgdo HR
-P& HR-Ad] Hjgle] quide F718 B

(Table 3). £3%9] 7|7t} HR-B, HR-A, HR-P
dzte FAYoE #o4F o7t glsleH(P>0.
05), FE&e) 7jzko] F7Hitel wiek HR-Bell wis}
o] HR-A¢] Z27} A3 HR-Ad ¥]sl HR-
P7} @o] Fvlske Z%e EATHP<0.01)(Fig.
4). FEES] 717kl Aol AFEF ASa07} FejatA
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Fig. 3. Correlation between urine norepinephrine concentration (UNE) during sleep and apnea-

hypopnea index (A), mean systolic blood pressure during sleep (B) or degree of oxygen
desaturation (C) in all subjects.

Table 2. The correlations of polysomnographic data, systemic blood pressure and urine catecholamines concentra-
tion during waking and sleep in all subjects

BMI Al AHI Sr:l); DOD  wakes wake-d slkeps seepd UEP-w UEPs UNE-w UNEs
BML 1000 0388 (0424 0317 0307 0162 0222 022 0103 0064 0046 0097 0149
Al 0388 1000  0986** —0543** (552 0295* 0139 0467 0171 -0004 0174 0060  (.345*
AHL 0424 0986** 1000 —0551 0560** 0300* 0161  O511** 0189 0023 0181 0099 0.34lI*
,Sﬁii —0317% —0543* 0551 1000 0999 —0283* —0172 —0419% —034 0052 —0207 —0122 —0.283*
DOD  g307¢ o552 0560** —0999* 1000  0280* 0169 (428" 0032 0048 0217 0118 0.296*
wakes 016 0205* 0300 —0283¢ 0280* 1000 OSB4** 0685** (0494 0002 0012 0164 025
wake-d (229 0139 0161 —0172 0169 0684** 1000 0523 0666 —0059 0012 0070 0200
sdeeps (222 0467 O5I1% —0419%* 0428 (685** 0523 1000 0667 0107 0100 0202 0.329%
seepd 0103 0171 0189 —003 0032 0494 0666 0667 1000  00M 0018 0101 027
UEP-w 0064 —0004 0023 —0052 0048 0002 —0059 0107 0004 1000  0481%* 05I9%* 0283
UEPs  opd6 0174 0181  —0207 0217 0012 0012 0100 0018  0481** 1000  0333* 0615**
WNEw 0097 0060 009 —0122 0118 0164 0070 0202 0101 0519 0333 1000 0547
UNE-s 0149 0345*  0341* —0283° 0296* 0205 0200  0329* 0207  0283*  0BIS™ 0547** 1000
*P<0.05 P <001

Definitions of abbreviations : BMI=body mass index ; Al=apnea index ; AHI=apnea-hypopnea index ; DOD=
degree of oxygen desaturation ; wake-s=mean systolic blood pressure during waking; wake-d=mean diastolic
blood pressure during waking ; sleep-s=mean systolic blood pressure during sleep ; sleep-d=mean diastolic
blood pressure during sleep ; UEP-w=urine epinephrine concentration during waking ; UEP~s=urine epineph-
rine concentration during sleep ; UNE~w=urine norepinephrine concentration during waking ; UNE-s=urine
norepinephrine concentration during sleep
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Table 3. The changes of heart rates according to the duration of apnea in obstructive sleep
apnea syndrome patients group

HR-B HR-A HR-P 4820, AHR

Short duration of Apnea 724+12.2 71.3%x11.2 76.9+11.6 10.0+6.3 6.3+4.0
Medium duration of Apnea 72.7+12.3 70.5+11.1 789+11.7 12.9+64 8.9+4.1
Long duration of Apnea 724+14.2 65.9+11.7 821+11.8 21.7+74 16.2%50

Results are mean+ SD.

Definitions of abbreviations : HR-B=Heart rate during 10 sec before the onset of obstructive
sleep apnea ; HR-A =Heart rate during obstructive sleep apnea ; HR-P=Heart rate during 10
sec after the termination of obstructive sleep apena ; ASa0,=The difference between Sa0, just
before the onset of obstructive sleep apnea and SaQ; nadir after the termination of obstructive

sleep apnea ; AHR=The difference of heart rates between apneic and postapneic period (HR-P
—HR-A).

100 -
90 +
. 80+
£
E
c 70+
£
14 -
£ 60 L
@
@
T 50
—@— Short duration of apnea
—&— Medium duration of apnea
40 —a&— | ong duration of apnea
30 T T T 1
HR-B HR-A HR-P

Fig. 4. The changes of heart rates according to the duration of apnea before, during and after
apneic events.
Definitions of abbreviations : HR-B=Heart rate during 10 sec before the onset of ob-
structive sleep apnea ; HR-A=Heart rate during obstructive sleep apnea ; HR-P=
Heart rate during 10 sec after the termination of obstructive sleep apnea.

— 162 —



50 -

40

30 -

20

A HR (n/min)

10

20 40 60 80 100

A Sa02 (%)

Fig. 5. Correlation between the difference of arterial oxygen saturation between before and
after apneic event (ASaQ,) and the difference of heart rates between apneic and

postapneic period (AHR).
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(Fig. 5).
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Table 4. Cardiac arrhythmias in obstructive sleep apnea syndrome patients group (OSAS) and
control group (Control) during waking and sleep

OSAS(n=29) Control(n=25)
Waking Sleep Waking Sleep
Sinus pause 5 6 4 5
Supraventricular ectopy 19 18 19 11
Single 17 17 19 11
Complex 4 6 1
Supraventricular tachycardia 1 1
Atrial fibrillation 0
Ventricular ectopy 11 11 12 5
Single 11 10 12 5%
Complex 2 1 1 1
Ventricular tachycardia 1 1 0 0

*P<0.05
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