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Abstract

Background and Obijective: Obstructive sleep apnea (OSA) is a common sleep-related breathing disorder and an im-
portant risk factor for cardiovascular diseases (CVDs). This study aimed to compare abnormal heart rate and arrhyth-
mias among patients with OSA and normal subjects.

Materials and Methods: This case-control study was conducted on patients with OSA who were attending Imam
Khomeini Hospital Sleep Lab, Tehran, Iran, to undergo a full-night polysomnography (PSG). Apnea-Hypopnea Index
(AHI) was measured for study participants. Those with AHI < 5/h were considered as control (normal) and those with
AHI > 15/h were considered as case (OSA) group. We compared abnormal heart rate and nocturnal arrhythmia during
PSG between the two study groups.

Results: A total of 60 patients (30 cases and 30 controls) were included in this study. Abnormal heart rate (bradycar-
dia and tachycardia) and nocturnal arrhythmia were compared between the two study groups. Twenty-eight percent of
patients with moderate to severe OSA developed arrhythmia including sinus arrest, premature atrial contraction (PAC),
atrial fibrillation (AF), and bigeminy premature ventricular contraction (PVC). Multiple PVC episodes were observed
in 6.7% of subjects without OSA. Nocturnal arrhythmia was more common in cases; however, there was no significant
difference. Mean heart rate in cases was 45 beat/minute in comparison with 68/minute in controls (P = 0.0001).
Conclusion: Different arrhythmias are observed in patients with OSA due to autonomic disorders. Bradycardia was
more prevalent among patients with OSA. Regarding the association between OSA and nocturnal arrhythmias, treat-
ment of OSA is important to prevent cardiac mortality.
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Introduction During normal sleep, benign arrhythmias may
develop such as sinus arrhythmia due to effect of
respiration on heart rate (2), physiological brady-
arrhythmia resulting from increased vagus activity
in non-rapid eye movement (NREM) sleep (3),
premature ventricular contraction (PVC) in nor-
mal sleep (4), and sympathetic predominance at
the end of sleep.

During sleep apnea, the hypoxemia activates

Sleep breathing disorders have different types
and causes which among them obstructive sleep
apneas (OSAs) are more common (1).

OSA is a result of repeated respiratory arrests
usually due to obesity or craniopharyngeal ab-
normalities. It usually leads to repeated nocturnal
hypoxemia, autonomic and sympathetic stimula-

tions, increased night-time blood pressure, somno-
lence and diurnal inattention, and decreased quali-
ty of life (1).
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cardiac parasympathetic activity leading to brady-
arrhythmia and likely increased peripheral sympa-
thetic activity, peripheral vasoconstriction, and
vascular resistance (5). After termination of apnea
event, the sympathetic activity may increase with a
rising blood pressure and heart rate (6). OSA prob-
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ably increases chronic sympathetic activity during
sleep that may be extended to wake state too. Atrial
fibrillation (AF) is the most common type of ar-
rhythmia in OSA. In AF cases, due to OSA, lack of
post cardioversion treatment would result in 82%
one-year recurrence rate (7). The other arrhythmias
include sinus arrest, ventricular tachycardia (VT),
and second-degree atrioventricular (AV) block.
Limited data are available at the current time re-
garding frequency of nocturnal arrhythmias among
patients with OSA in the region. Thus, we conduct-
ed this study to compare abnormal heart rate
among patients with OSA and normal subjects.

Materials and Methods

This case-control study was done among
60 patients without cardiac disease in two groups
of 30 participants categorized in terms of OSA at
Imam Khomeini Hospital Sleep Lab, Tehran, Iran.

Polysomnography (PSG) was performed for all
patients with SOMNOscreen Plus (SOMNOmMmed-
ics Company, Germany) for confirmation of OSA
and recording the physiologic signals such as
electroencephalogram (EEG): F3/A2, F4/A1,
C3/A2, C4/AL, O1/A2, O2/A1, electrooculogram
(EOG) lead I, chin electromyogram (EMG), air-
flow, oxygen saturation, respiratory effort, and
electrocardiogram (ECG). Data (age, sex, abnor-
mal heart rate, arrhythmia) were recorded in a
checklist. Cardiac and echocardiographic assess-
ments of participants were all normal.

Analysis and interpretation of PSG results in-
cluding respiratory and cardiac results was per-
formed according to American Academy of Sleep
Medicine (AASM) manual by trained sleep medi-
cine specialist. Patients with Apnea-Hypopnea
Index (AHI) less than 5 per hour were considered
normal and included as study controls (n = 30)
and those with AHI more than 15 per hour were
selected as cases (n = 30).

Results

The mean age of participants was 49.4 years in
control group and 55.4 years in moderate to se-
vere OSA (AHI > 15/h) group, respectively. In
control group, 43.3% were men and 59.7% were
women. In case group, 35.7% were women and
64.3% were men.

Among 30 patients with moderate to severe
OSA, 28.6% had arrhythmia including AF and
bigeminy PVC as well as sinus arrest. The
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majority of arrhythmias were due to apnea and
elongated hypoxemia.

In control group, 6.7% of arrhythmia cases
were PVC. Despite higher rate of arrhythmia in
cases compared to controls, there was no signifi-
cant difference (P = 0.070), but the trend was clin-
ically significant (Figure 1).
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Figure 1. Arrhythmia during sleep between case and
control groups

Hypertension (HTN) was present in 50% and
7% of cases and controls, respectively; while, the
difference was statistically significant. Mean body
mass index (BMI) in severe OSA, moderate OSA,
and controls was 40.40, 32.40, and 28.45 kg/m?,
respectively, showing a significant difference
(P =0.003) (Figure 2).
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Figure 2. Mean body mass index (BMI) between
control and patients with moderate and severe
obstructive sleep apnea (OSA)

Snoring index calculated by PSG device was
21 per hour and 427 per hour in controls and cases,
respectively, with a significant difference
(P = 0.004). Mean of minimum and maximum
heart rate was assessed for bradycardia and tachy-
cardia. The mean of minimum heart rate was 45
per minute and 68 per minute in cases and controls,
respectively, with a significant difference
(P = 0.0001). For tachycardia assessment, the
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mean of maximal heart rate in cases was 107 per
minute, whereas it was 125 per minute in controls
with a significant difference (P = 0.003).

Discussion

OSA is the most common type of sleep-related
breathing disorders characterized by complete or
partial episodes of obstruction in upper airways
leading to respiratory arrest or decreased frequen-
cy of breathing. The main risk factors for sleep-
disordered breathing (SDB) include obesity, male
gender, older ages, and craniopharyngeal abnor-
malities (8). OSA is seen in 4% and 2% of men
and women aging between 30 and 65 years, re-
spectively (9). OSA diagnosis is established when
the apnea and hypopnea are more than
5 episodes per hour and diurnal somnolence is
present or AHI is more than 15 per hour with or
without diurnal symptoms. Association of OSA
and cardiac arrhythmia is established before (10).
Recording of ECG during PSG is useful to assess
cardiac arrhythmias, especially the heart blocks
and sinus pauses (3).

Exact prevalence rate of cardiac arrhythmias is
unknown; however, it is more common in patients
with OSA. Furthermore, related mechanism is not
fully understood and hypoxemia, arousal, and
autonomic dysregulation are known contributing
factors for arrhythmia in OSA. VT, sinus arrest,
second-degree AV block, and AF are the most
common types of arrhythmia in patients with
OSA (11).

The prevalence of AF is 0.4% and 6% in gen-
eral population and patients with OSA, respec-
tively (12). Severe hypoxemia in rapid eye
movement (REM) sleep is related to cardiac ar-
rhythmia (13). Desaturation due to OSA would
result in increased CO, and dysfunction of baro-
receptors and chemoreflexes, leading to autonom-
ic disorders. For instance, increased sympathetic
activity would result in electrical atrial remodel-
ing and supraventricular (SV) arrhythmia. The
respiratory arousals due to stimulation of action
potential would develop arrhythmia (14).

Moreover, respiratory attempts against closed
glottis during apnea would result in shift in trans-
mural pressure and tension changes in the heart
leading to bradyarrhythmia. Bradyarrhythmia is
reported in OSA that is usually during apnea and
hypopnea, but not the hyperventilation. Additional-
ly, the severity of apnea and bradyarrhythmia are
related (15). Bradyarrhythmia is related to hypox-
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emia extent. Closed glottis in OSA results in vagus
stimulation leading to bradyarrhythmia. Brady-
arrhythmias such as AV block and asystole are
seen even without overt cardiac disorder in cases
with OSA (16). This disorder is usually seen in
REM sleep (17). Brady-arrhythmia is accompanied
with high BMI, severe OSA, and desaturation lev-
el, as seen in the current study. Unfortunately, the
cardiac arrhythmia in patients with OSA is accom-
panied with increased mortality rate. OSA treat-
ment with continuous positive airway pressure
(CPAP) may result in decreased cardiac arrhyth-
mia, especially brady-arrhythmia (17).

The results of the current study demonstrated
that cardiac arrhythmia in patients despite lack of
a significant difference was higher and in PSG,
different arrhythmias such as AF, bigeminy PVC,
sinus arrest, and premature atrial contraction
(PAC), especially after hypoxemia, were seen.

Moreover, mean minimal heart rate in cases
and controls was significantly differed. It demon-
strated that OSA was related to cardiac arrhyth-
mia and also hypoxemia and increased vagus ac-
tivity would result in higher brady-arrhythmia in
patients with OSA.

Conclusion

In patients with cardiac arrhythmia especially
without overt cardiac disease, the presence of
OSA should be assessed and successful treatment
would result in decreased arrhythmia and mortali-
ty in these patients.
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