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Cardiac Rhythm Disturbance in Sleep Apnea Syndrome : Effect of
Nasal Continuous Positive Airway Pressure(nCPAP) Therapy
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ABSTRACT

Background and Objectives : It has been demonstrated that sleep apnea syndrome predisposes to cardiac thythm
disturbances and cardiovascular risks such as systemic hypertension. This study was conducted to investigate the
types and frequency of cardiac arrhythmias which occurred during sleep and the effects of nasal continuous positive
airway pressure (nCPAP) therapy in the patients with sleep apnea syndrome. Subjects and Methods : The subjects
were 197 patients who were referred to the Sleep Research Center of Korea University Medical Center for polyso-
mnography due to snoring and sleep apnea from Jan. 1st 2000 to July 31 2002. Of the 197 patients, 44 with
severe sleep apnea syndrome, whose respiratory disturbance index (RDI) exceeded 40/hr, were enrolled. Their
electrograms on polysomnography before and after nCPAP therapy were analyzed. Results : Of the 44 subjects,
32 (72.8%) showed cardiac arrhythmias. The types of arrhythmias were atrial premature beats (APBs, n=17),
premature ventricular complexes (PVCs, n=15), sinus bradycardia (heart rate less than 40 per minute, n=6), sinus
pause (n=1), and sinoatrial block (n=5). No fatal arrhythmias were identified. Most, 93.2%, of these arrhythmias
arose immediately after hypopneic or apneic episodes, and were accompanied by a significant decrease in SaO,,
from 91.4% to 84.7% (p<0.05). After nCPAP therapy, these arrhythmias were completely disappeared in 11 pati-
ents (34.4%) and diminished in 15 (46.9%). Hypopneic or apneic episodes were preceded by cardiac arrhythmias
in only 36.4% with nCPAP (p<0.05 vs. before). Conclusion : Cardiac arrhythmias were demonstrated in 72.8% of
cases of severe sleep apnea syndrome, which were mostly benign and preceded by hypopneic or apneic episodes.
nCPAP therapy decreased the frequency of hypopnea and apnea with elevated arterial O, saturation, and
effectively eliminated cardiac arrhythmias. (Korean Circulation J 2004:34(2):186-194)
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Table 1. Baseline characteristics

Range (mean)

Age 2771 (41.4)
Sex (M : F) 431

Type (obstuctive : central : mixed) 42:1:1

RDI 102.1-41.3 (66.1)
Snoring (%) 45.6—0 (22.0)

RDI: respiratory disturbance index
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Table 3. Comparison of characteristics of the sleep
parameters of non-arrhythmic group with those of arr-
hythmic group before nCPAP therapy

Arrhythmic group Non-arrhythmic

(n=33) group (n=11)
Sleeping fime 409.8 406.9 NS
(min)
RDI 64.9 68.9 NS
Snoring 18.8 1.4 NS
Sleep 85.2 745 NS
efficiency

x: p for t-test. NS: no statistical significance, RDI: respira-
tory disturbance index

Table 2. Characteristics of cardiac arrhythmias before nCPAP therapy

Hypopnea or apnea frequency

N (mean) Frequency SaO2 (%) ot el e
APB 17 (38.6%) 38.4 (1-600) 86.9 16
VPC 15 (34.1%) 36.7 (1-499) 85.2 13
Sinoatrial block 5 (11.4%) 35  (2-100) 71.6 5
Sinus bradycardia 15 (43.1%) 18.53 (1-131) 85.3 14
Sinus pause 1(23%) 1 97 1

APB: atrial premature beat, VPC: ventricular premature complex, SaOz2: arterial O2 saturation
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Table 4. Effects of nCPAP therapy on the sleep para-
meters

Total (n=44)

A 2Rt T2l H|w
o i s % 4479 Ao M8 AT = Az wl 2=
Sleeping time (min) 409.1 392.1 NS i Z S ] A9 & TRHAKE R —r_L
RDI 659 8.3 <0.001 Fol 2] Juigli Aol BolA] itk et &
Snoring 170 34 0001  wdNATY FEo] AlRRE A= o]F uIQIAl Fha
Sleep efficiency 82.5 86.0 NS SI3tH(Table 4). A4 F7gdw o] dEvks vlwsio] &
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Table 5. Comparison of sleeping characteristics with nCPAP therapy according to the presence or absence of

arrhythmias

Arrhythmic group Non-arrhythmic group
Before After p* Before After p*
Sleeping time 409.8 386.5 0.076 406.9 409.2 0.874
RDI 64.9 7.47 <0.001 68.9 10.8 <0.001
Snoring 18.8 3.68 <0.001 11.4 2.62 0.012
Sleep efficiency 85.2 86.34 0.502 74.5 85.0 0.246
=. p for paired t-test. RDI: respiratory disturbance index, nCPAP: nasal continuous positive airway pressure
Table 6. Changes in the characteristics of arrhythmias with nCPAP therapy
Before After P
APB N* 17 13 NSt
Frequency 38.4 ( 1-600) 39.4 ( 1-490) NSt
Sa02 (%) 86.9 (59— 98) 95.8 (88— 98) <0.05%
Associated with hypopnea or apnea 16 5 <0057
PVC N* 15 5 <0057
Frequency 36.7 ( 1-499) 12C1- 2 NSt
Sa02 (%) 85.2 (57— 98) 95.4 (88— 98) <0.05%
Associated with hypopnea or apnea 13 1 <0.05"
Sinoatrial block N 5 3 N
Frequency 35 ( 2-100) 3 (1-97) NSt
Sa0:2 (%) 71.6 (54— 82) 94.7 (92— 98) <0.05%
Associated with hypopnea or apnea 5 1 <0057
Sinus bradycardia N* I3 ] <0.057
Frequency 29.5 ( 2—-131) 13 NSt
Minimal HR 38.2 (34— 40) 39 Ns®
Sa02 (%) 87.2 (79— 97) 90 NS ¥
Associated with hypopnea or apnea 6 1 -
Sinus pause N* ] 0 NS
Frequency 1 0 -
Sa02 (%) 97 - -
Associated with hypopnea or apnea 1 0 NsT

*: number of patients, T: p for testing equality of proportions, F: wilcoxon's rank sum test, §: p for t-test. NCPAP:

nasal continuous positive airway pressure
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Fig. 1. Effects of NCPAP therapy on cardiac arrhythmias in sleep apnea syndrome. A: SaO2 was lowerd to 59% with

development of sinus tachycardia and PVC (bigeminy;

arrow) after apneic episode for 30 seconds. B: after nCPAP

therapy arrhythmia disappeared with increasing SaO2. RR: R-R interval (HR), MicL: microphone, FLW: nasal flow, THO:

thoracic movement, ABD: abdomen movement,

positive airway pressure, N"CPAP: nasal contfinuous positi
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IPAP:

inspiratory positive airway pressure, EPAP: expiratory
ve airway pressure, PVC: premature ventricular complex.
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Fig. 2. One example of sinoatrial block on ECG indicated by an arrow. RR: R-R interval (HR), MicL: microphone, FLW:
nasal flow, THO: thoracic movement, ABD: abdomen movement, SaO»: arterial Oz saturation.
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