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Introducti on
Obstructive sleep apne a syndrome is 
a common clinical problem. In, middle 
aged overweight or obese pati ents its 
prevalence is 20% [1]. The relati onship 
between OSA and cardi ac arrhythmi as 
is complex. Sleep apne a syndrome is 
frequently associ ated cardi ovascular 
abnormaliti es, some of which co uld 
contribute to arrhythmi as in OSA. On 
the other hand, preventi on of arrhyth­
mi as with CPAP supports an asso­
ci ati on between OSA and cardi ac ar­
rhythmi as [2,3]. The aim of this article 
is to revi ew the incidence, and types of 
cardi ac arrhythmi as in OSA.

In 1983 Guillemina ult et al [4] re­
ported the prevalence of nocturnal 
cardi ac arrhythmi as. Subsequent stu­
di es [3,5– 8] not only confirmed this 

original observati on but also docu­
mented higher incidence of AF, sud­
den de ath and day time arrhythmi as. 
An important and still controversi al 
questi on is the role of pacing in brady­
arrhythmi as. Despite benefici al effect 
of CPAP, some a uthors nonetheless re­
commend pacing in pati ents with se­
vere bradyarrhythmi a not responding 
or not tolerating CPAP [9– 12]. Among 
main pathophysi ological mechanisms 
playing role in the pathogenesis of ar­
rhythmi as are hypoxi a, hypercapni a, 
fluctu ati on of intrathoracis pressure, 
reoxygenati on and aro usal [2].

Nocturnal bradyarrhythmi as
Sinus node suppressi on, different de­
grees of AV blocks and asystole occur 
in 5– 10% of pati ents during apne a and 

hypopne a [3,9]. The main risk factors 
for nocturnal bradyarrhythmi as are in­
cre ased body mass index (BMI), aver­
age number of hypopne a and apne a 
per ho ur of sleep (AHI), degree of hy­
poxi a and REM sleep [10]. Incre ased 
vagal tone and hypoxi a, rather than 
structural abnormaliti es are the main 
triggers of nocturnal bradyarrhythmi as 
[12]. The most effective therapy for 
nocturnal bradyarrhythmi as is CPAP 
[11,12,14].

Nocturnal tachyarrhythmi as
OSA is also associ ated with ventricular 
arrhythmi as. Mehra et al [15] fo und 
that pati ents with AHI > 30/ H have 
higher prevalence of ventricular prema­
ture be ats and non‑sustained ventricu­
lar tachycardi a at night. According to 
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Srdeční arytmie při obstruktivní spánkové apnoe

Souhrn: Syndrom obstruktivní spánkové apnoe (OSA) je spojen s různými typy srdečních arytmií. Původní studie se většinou zaměřovaly na 
noční bradyarytmii a tachyarytmii. Novější studie dokumentují vysokou prevalenci atriální fibrilace (AF) a její souvislost s obezitou a dalšími 
rizikovými faktory AF. Kontinuální pozitivní přetlak v dýchacích cestách (CPAP) navíc zabraňuje recidivě AF po kardioverzi. Nejvyšší míra rizika 
náhlého úmrtí při OSA je v noci, na rozdíl od obecné populace, u které většina náhlých úmrtí nastává mezi šestou hodinou a polednem. Z to­
hoto zjištění lze usuzovat, že hypoxie a další noční abnormality mohou vyprovokovat náhlé úmrtí. Důležitým zjištěním z poslední doby je příznivý 
účinek, který má na náhlé úmrtí CPAP. Názory na roli kardiostimulace při OSA se nadále různí. Obecně vzato není kardiostimulace indikována 
u pacientů s noční bradyarytmií. Někteří autoři však doporučují kardiostimulaci u těch pacientů, kteří trpí závažnou noční bradyarytmií a ne­
tolerují nebo nereagují na CPAP. Podle studie z nedávné doby je u 59 % pacientů s permanentním kardiostimulátorem přítomna OSA. 

Klíčová slova: syndrom obstruktivní spánkové apnoe – srdeční arytmie – atriální fibrilace – obezita – kontinuální pozitivní přetlak 
v dýchacích cestách – noční bradyarytmie 
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Koshino et al [16] sixty per cent of pa­
ti ents with ventricular arrhythmi as and 
preserved left ventricular functi on have 
OSA. In additi on, there was no differ­
ence in the frequency of ventricular ar­
rhythmi as during day and night. Fich­
ter et al [17] evalu ated the prevalence 
of sleep bre athing disorder in 38 pa­
ti ents with internal cardi overter- de­
f ibrillator and impaired left ventri­
cular functi on. Sixteen pati ents (42%) 
had sleep apne a syndrome with an 
AHI > 10/ H. Central and obstructive 
sleep apne a syndrome were present in 
eight pati ents e ach. Pati ents with sleep 
bre athing disorder had higher inci­
dence of ventricular co uplets and short 
runs of ventricular tachycardi a mostly 
at night. Main limitati ons of these stu­
di es [15– 17] are lack of comparison 
between day and nigh [15], few pa­
ti ents [16,17] and no comparison 
with controls [16,17]. The results of  
MADIT II sub- study is another indirect 
evidence of higher incidence of noctur­
nal life thre atening ventricular arrhyth­
mi as [18]. Pi etrasik et al [18] fo und 
that, obesity (BMI > 30%) was an in­
dependent risk for ventricular arrhyth­
mi as and that the first ICD appropri ate 
therapy occurred at night [19]. Beca use 
of high prevalence of OSA in obese 
subjects, Ari as and Sanchez [20] sug­
gested sleep apne a syndrome as a pos­
sible ca use of nocturnal ventricular  
arrhythmi as.

Atri al fibrillati on and OSA
AF is the most common sustained ar­
rhythmi as. The relati on between OSA 
and AF is complex. The prevalence of 
nocturnal AF is 3– 5% in OSA [4] and 
20% in those with mild congestive 
he art failure and OSA [2]. Gami et al 
[2] studi ed the prevalence of OSA in 
151 pati ents undergo ing electric car­
di oversi on and 463 pati ents seen in 
general cardi ovascular practice. OSA 
was more frequent in pati ents with AF 
than in those in general practice (49 vs 
33%). This assumpti on, however, was 
not confirmed by Porthan et al [22] in 
a case control study of 59 pati ents with 

lone AF. According to these a uthors, 
the prevalence of OSA was similar to 
gender, age, body mass index, waist 
and neck circumference matched con­
trols (32 vs 29%).

Obesity is an important risk factor 
for OSA and AF. This finding prompted 
Wang et al [23] and Gami and cowork­
ers [7] to evalu ate the role of obesity on 
the prevalence of new onset AF. In the 
Framingham He art Study [23] obesity 
was an independent clinical risk fac­
tor for new onset of AF. However, after 
adjusting for left atri al size by echocar­
di ography, obesity was no longer an in­
dependent vari able. Gami et al [7] eva­
lu ated the risk of obesity and OSA for 
new- onset AF in 3,542 pati ents with 
sleep apne a syndrome. During, follow 
up of 4.7 ye ars the incidence of new 
onset AF was 14%. Independent risks 
for new onset of AF were OSA, degree 
of nocturnal hypoxi a and obesity. An­
other questi on is the role of CPAP in 
preventi on of recurrence of AF after 
cardi oversi on. According to Kanagala 
et al [24] pati ents tre ated with CPAP 
had lower recurrence rate of AF after 
restorati on of sinus rhythm in com­
parison to control gro up or those not 
using CPAP.

As discussed, OSA is an important 
contributing factor for new onset AF. 
This finding suggests that pati ents with 
new onset AF and risk factors for OSA 
are candidates for sleep study. In, pa­
ti ents with confirmed sleep apne a syn­
drome the management of AF sho uld 
include CPAP.

Sudden de ath and OSA
As discussed, OSA is associ ated with 
higher prevalence of complex ventric­
ular ectopy and non‑sustained ventric­
ular tachycardi a [16], both known risk 
factors for incre ased cardi ac mortal­
ity and sudden cardi ac de ath. In ad­
diti on, obese pati ents have higher in­
cidence of f irst appropri ate shock 
at night, some of whom co uld have 
OSA [19]. Doherty et al [25] followed 
168 pati ents with polysomnographic 
confirmed OSA and AHI > 15/ H for 

a me an of 7.5 ye ars. One hundred 
seven pati ents were tre ated with CPAP, 
while the remaining sixty one either re­
fused or did not tolerate CPAP. The 
only difference between these two 
gro ups was higher AHI in the tre ated 
gro up (p = 0.02). Most pati ents using 
CPAP di ed of non‑cardi ac ca uses 
(6 o ut of 8 pati ents), while untre ated 
pati ents di ed either suddenly (4 pa­
ti ents) or from other cardi ac ca uses 
(2 pati ents). Marin et al [26] showed 
higher cardi ac mortality in untre ated 
pati ents with OSA in comparison to 
he althy men, simple snorers and those 
using CPAP. The incidence of sudden 
de ath, however, was not part of their 
study.

An interesting observati on is differ­
ent timing of sudden de ath in OSA and 
general populati on. The highest inci­
dence of sudden cardi ac de ath in gen­
eral populati on is between 6 and no on 
[8,27], while pati ents with sleep apne a 
syndrome di ed more likely at night [8]. 
This observati on suggests that some 
nocturnal abnormaliti es co uld trigger 
sudden de ath in OSA. 

Pacing in OSA? 
Is there a role of pacing in pati ents with 
nocturnal bradyarrhythmi as. Accord­
ing to Becker et al [10], pacing sho uld 
be reserved for pati ents not respond­
ing or those refusing CPAP therapy. 
Grim et al [11] reported the manage­
ment of 29 pati ents with severe brady­
arrhythmi as. CPAP prevented noctur­
nal bradyarrhythmi as in 21 pati ents 
(72%). Beca use of the recommenda­
ti on of the primary physici ans rather 
than the a uthors of the study, per­
manent pacemakers were implanted 
in twelve pati ents. Eight pati ents with 
VDI mode pacing used the pacemaker 
less than one per cent, three pati ents 
with DDD mode and lower rate limit 
of 40– 50 were paced < 10% and in one 
pati ent with DDD mode and lower 
rate limit of 60 be ats per minute was 
paced more than 10 per cent. The o ut­
come was similar regardless of pacing. 
Stegman and coworkers [12] canceled 
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pacemaker implantati on in seven pa­
ti ents with sleep related bradyarrhyth­
mi as all of whom did well with CPAP.

Recently, Garrigue et al [28] re­
ported the prevalence of sleep apne a 
syndrome in 98 pati ents with perma­
nent pacemakers, implanted at le ast 
for one month. Indicati ons for pac­
ing were sinus node dise ase, AV block, 
congestive he art failure (biventricular 
pacemakers) and documented noc­
turnal he art rate < 50 bpm. Excluded 
from the study were pati ents with docu­
mented sleep apne a syndrome be­
fore pacemaker implantati on. All pa­
ti ents underwent polysomnography. 
The prevalence of sleep bre athing dis­
order was 50% in pati ents with he art 
failure (AHI 11/ H), 58% in those with 
sinus node dise ase (AHI 19/ H), while 
the highest prevalence of sleeping ap­
ne a syndrome was in pati ents with 
AV block (68% and me an AHI 24/ H). 
There was no correlati on between the 
severity of sleep apne a syndrome, pa­
ti ent’s age or BMI.

The re ason for pacing in pati ents 
with sleep bre athing disorder is not 
cle ar. The first unlikely possibility is 
nocturnal bradyarrhythmi a. As dis­
cussed above, nocturnal bradyarrhyth­
mi as are usu ally seen in severe sleep 
apne a syndrome, which were not pres­
ent in these pati ents [28]. As empha­
sized by the a uthors, most pati ents 
had only mild forms of sleep apne a 
syndrome (hypopne a) witho ut classi­
cal risk factors. Second, possibility is 
higher incidence of day time bradyar­
rhythmi as. Allonso- Fernandez and co­
workers [29] reported higher preva­
lence of day time sinus bradycardi a, 
sinus pa uses and supraventricular pre­
mature be ats and tachycardi as. Using 
the Berlin questi onnaire, Daccarett et 
al [30] fo und sleep apne a syndrome in 
57.8% pati ents with day time bradycar­
di a in comparison to 21.3% in the con­
trol gro up. The main limitati on of this 
study was a few pati ents (19 pati ents), 
its retrospective character and the use 
of Berlin questi onnaire rather than 
polysomnography for the di agnosis of 

OSA. The higher incidence of OSA in 
paced pati ents requires further study.

Conclusi ons
Pati ents with sleep bre athing disorders 
are prone to different cardi ac arrhyth­
mi as. In, additi on to nocturnal brady–  
and tachyarrhythmi as, OSA plays an 
important role in new onset of AF and 
CPAP prevents recurrence of AF after 
cardi oversi on. Similarly there is also an 
associ ati on between OSA and sudden 
de ath and its preventi on with CPAP. 
The highest prevalence of sudden car­
di ac de ath in OSA is during the night 
inste ad between 6 and no on as seen in 
other victims of sudden cardi ac de ath. 
The different timing of de ath suggests 
that some nocturnal abnormaliti es trig­
ger these fatal events. Indicati ons for 
pacing in OSA remain controversi al. 
In general, pacing is rarely if at all indi­
cated in sleep apne a syndrome beca use 
nocturnal bradyarrhythmi as are well 
managed with CPAP. An unanswered 
questi on is the high incidence of OSA in 
pati ents with permanent pacemakers. 
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