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Abstract.Background: Obstructive sleep apnea (OSA) or sleep-disordered
breathing (SDB) were commonly seen among patients with cardiac rhythm disorders,
and OSA is then presumed to operate as triggers cardiac arrhythmias and conduction
disorders (ACDs). In OSA, the drop of peripheral oxygen saturation (SpO2) over a
few seconds as a result of an apnea or hypopneaevents making the SpO2 an OSA
screening parameter. Despite the potential link between OSA and ACDs have been
suggested and discussed for long, there has scarcely been reports. Methodology:
The study describes the possible association of some significant ACDs and OSA in
patients hospitalized for cardiovascular and/or pulmonary disorders, and in those
who had been presumed to have cardiorespiratory disorders and passed the specialized
examination in hospital outpatient department. Respiratory or cardiorespiratory
polygraphy (rPG/crPG) was performed when appropriate divided patients into
with OSA and without OSA subgroups. The 24-hour ambulatory ECG was
done thereafter to identify ACDs on both with- and without OSA subgroups.
Results: Of total 48 patients, the current study showed in the subgroup of 26
patients with OSA a more prevalent presence of ACDs including premature atrial
complexes, sinus bradycardia, sinus pauses, premature ventricular complexes and
paroxysmal atrial fibrillation,comparedto otherwise similar subgroup of 22 patients
without OSA. Conclusion and Discussion: The possible association should be further
assessed by the indication of ambulatory ECG recording and that of crPG on
subjects with or suspected of cardiorepiratory disorders and/or SDB. By looking for
technical solution allowing concurrent use of crPG and ambulatory ECG recording,
the efforts to have crPG and ECG recording or, to a lesser extent, certain relevant
parameters/channels of these integrated in a common command unit might be
medically sound, engineeringly feasible and cost-effective.
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1 Background

Obstructive sleep apnea (OSA) or sleep disordered breathing (SDB) in generalhave been
identified as common abnormalities in adults, especially in elderly. This situation increases
with rising speed of population aging and increasing global epidemic of overweight/obesity
rates (both in adults and children), and is close and strongly associated with chronic
respiratory, cardiovascular and metabolic diseases and complications.**!



Obstructive sleep apnea has a high incidence, critical health and socioeconomic impact
and pressure on health systems. Sleep apnea has been identified in association with a number
of cardiovascular diseases and complications, among which, arrhythmias and conduction
disturbances can lead to major events that increase morbidity and mortality, manifest
in subjects without common symptoms suggestive of sleep apnea.l*5"182A[so,
cardio-metabolic diseases (such as coronary artery disease, heart valve problems, heart
failure, high blood pressure, non-alcoholic fatty liver diseases, diabetes, overweight/obesity)
and respiratory diseases, associated or not withperipheral oxygen desaturation, have
been identified as common triggers for many arrhythmias.*>%!

Cardiac arrhythmias or conduction disturbances such as ectopic beats (atrial and
ventricular), non-sustained ventricular tachycardia, sinus arrest, intermittent or prolonged
atrial fibrillation, sinoatrial block, 2nd degree atrioventricular (AV) block were seen in
more than one-third of cases with obstructive sleep apnea, increased with the density and
duration of apnea episodes, and the severity of associated hypoxia. Along with hypertension,
myocardial ischemia, arrhythmias and conduction disturbances, if undetected, identified,
and treated will lead to or worsen heart failure and may lead to major adverse cardiac
events.””*124-hour ECG monitoring has a high diagnostic value on subjects at high risk,
allowing the identification of many arrhythmias, conduction disorders or ischemic
states, abnormalities that may be difficultly or not found on the ECG recorded at times
during the day.**"! Although there still remains limitations or inconsistent opinion on
effectiveness of pathogenesis-based interventions, the identification of arrhythmic
or condution distubanceswill help clinicians to have an overall managementattitude to
reduce the incidence of important cardiovascular and/or neurological complications
(MACNEs).12*

For the above reasons, screening and identification of sleep apnea and arrhythmia in
subjects with chronic respiratory, cardio-metabolic conditions would be combined
indications localized and highly effective."*¥ Ignoring the inconsistent views of the
pathogenetic relationship between OSA and the metabolic disorders, simply consider
OSA as a risk factor for cardiovascular problems, and cardiovascular problems. with
chronic respiratory pathologies (in a common complex of co-morbidities) amplifies
further the risk of cardiovascular-metabolic complications that exacerbate the patient
condition and increase mortality. To help physicians in this complex association to make
indications appropriately and effectively in clinical practice, in this and some other
studies otherwise, we proactively call respiratory polygraphy as cardio-respiratory
polygraphy. Instead of paying attention to the symptoms considered as suggestive of
OSA, doctors will focus on patient medical history of respiratory (1), cardiovascular (2)
and/or metabolic (3) disorders.#%!

In addition to the clinical significance, the implementation of these two techniques,
cardio-respiratory polygraphy and 24-hour ECG monitoring in in- and outpatientsallows
studying the combination of multiple conditions and abnormalities including OSA and
SDB that were directly linked in the pathogenesis or related as cardiovascular risk factors in
complex manner.?*!Since mid-2018, in Haiphong University Hospital, these techniques
have been implemented in Department of Cardiovascular medicine and Pulmonology.
In combination with sleep apnea study allows the overall risk assessment of a patient with
determined or suspected chronic respiratory diseases and /or cardio-metabolic disorders.



This study was conducted with overall goal of describing a combination of cardiac
arrhythmia and conduction disorders and sleep apnea in patients with respiratory or
cardiovascular-metabolic diseases hospitalized or followed in hospital OPD.

Methodology

A prospective study was combined partly with retrospective eligible cases, conducted on
adult patients followed-up in outpatient or hospitalized inHaiphong University Hospital for
identified or suspected with respiratory diseases and/or cardiovascular conditions. When
appropriated, cardiopulmonary polygraphy and 24-hour ECG monitoring were indicated
and performed in enrolled patients. The study did not include patients who were taking
antiarrhythmic medications or interferredfor or carrying pacemakers for arrhythmia or
conduction disturbances. The sleep apnea was diagnosed using Philips Respironics Alice
Night One device and its software. The 24-hour ECG was monitored by using ASPEL ECG
Holter recorder ASPEKT with accessories and analyzed using HOICARD 24W software.
Research content is limited to a number of parameters: general information about
patients(age, gender, height, weight, waist circumference) (1); special comorbidities of
chronic respiratory, cardiovascular and/or metabolic diseases (2); results of cardiopulmonary
polygraphy(3); and results of 24-hour ECG monitoring(4).

Results

Out of 48 patients (25 men, 23 women) with median age of 62,5 (range 37-85), the
majority of studied subjects were overweight (BMI> 23) or obesity (BMI> 25) according
to the weight status according to the scale reported by the World Health Organization in
Asia-Pacific Region and the International Diabetes Research Institute (IDI).

Table 1: Some descriptive characteristics of sujects

Both genders Men Women
Frequency 48 25 23
Age, median (range) 62,5 (37 —85) 62 (37 -79) 63 (42 - 85)
BMI, mean (SD) 26,3 (2,7) 27,2 (3,3) 255(19)
Waist circumference, mean (SD) 90,1 (8,4) 95,7 (6,7) 84,9 (6,2)

Most patients involved have more than one health problem in their medical history.
The metabolic syndrome (MetS) components such as overweight, obesity, dyslipidemia
(increasedtotal cholesterol, triglycerides, decreased HDL-cholesterol), hypertension,
prediabetes, diabetes) got high percentages. Nearly half of subjects were eligible for
the diagnosis of metabolic syndrome. More than half of studied subjects (37/48)
have cardiovascular disorders such as chronic coronary artery disease, hypertension, heart
failure associated or not with other pathologic conditions. Over a fourth of the target
group (13/48) have chronic respiratory disease. In addition, there are co-morbidities or
complications such as chronic kidney disease, stroke, other symptoms and health issues.



Table2: Arrythmia and conduction disturbances on 24-hour ECG monitoring

Subjects with sleep apnea AHI (5-15] [ AHI (15-30] | AHI > 30

Frequency (%) 6 (12,5) 16 (33,3) 4(8,3)

Arrhythmia and conduction disturbances

First degree AV blocks(AVB1)

Second degree AV blocks, Mobitz | (AVB2-1)

Bundle branch blocks

Disturbed cardiac repolarization

Cardiopause

Atrial fibrillation(AFib/AF)

Sinus/junctional bradycardia(SVB)

Paroxysmal supraventricular tachycardia(PSVT)

Supraventricular tachycardia(SVT)

Supraventricular premature complexes (SVPC)

Ventricular tachycardia(VT)

Junctional escape beats(JEB/IVR)

Prematured ventricular contractions(PVC)

PVC - Segments of bigeminy

PVC - Segments of trigeminy
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PVC - Salvo events

24-hour ECG recording on patients with sleep apnea results in significant higher
frequency of cases with arrhythmias and conduction disturbances compared to that
observed in patients with out sleep apnea (15/26 vs 5/22). Nearly a half of patients
with sleep apnea have more than one abnormalities on results of ECG monitoring,
of which, there are abnormalities that need to be identified and appropriately managed.
Typically, cases of SA block with ventricular depolarisation absence, of 1st degree
atrioventricular (AV) block associated with a bradycardia that accounts for almost
100% of time monitored (average frequency is 42 bpm, lowest is 26 bpm, with many
sinus arrests of above 3 seconds; of conduction disturbance and repolarization suspected
of type 1Brugada syndrome; other cases had multiple prolonged sinus arrest; cases of
atrial fibrillation, some with sinus rhythm switching; cases of prematured ventricular
contractions (PVCs) with dangerous R/T pattern, segments of bigeminy/trigeminy or
of salvo events.
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Fig. 1. Illustration of PVC: Segments of trigeminy/bigeminy with salvo events
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Fig. 2. lllustration of restoration of sinus rhythmin a patient with atrial fibrillation
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Fig. 3. lllustration of sinoatrial (SA) block
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Fig. 4. Sinus bradycardia with prolonged sinus arrest



Discussions

This study illustrated the frequent arrhythmias and conduction distubances on patients

with OSA. A number of studies in the world about the combination of OSA and arrhythmia
and sudden death during sleep show that patients with sleep apnea have an increased risk
of arrhythmia during sleep time. The risk increases 2 to 4 times (or more) with bradycardic
patterns are among the most common,seen more frequently during the period of dreaming
when oxygen saturation may drop. A case-crossover study even showed an associated
18 fold-increased risk of nocturnal arrhythmia within 90 seconds of apneic or hypopneic
events."% Asystole can also occur at this stage in subjects who do not actually have
atrioventricular conduction disturbances. Research literature showed that ventricular
ectopic beats were very common in subjects with obstructive sleep apnea and often occur
in apneic episodes. Continuous positive airway pressure (CPAP) ventilation support is
determined to be effectively preventive. Beside OSA, central sleep apnea (CSA) was
showed to be associated with increased risk for development of atrial fibrillation.[?Other
studies in the elderly showed that the rate of atrial fibrillation (AFib) and prematured
ventricular contractions(PVCs) increased with the level (severity) of apnea.***#!
The combination of arrhythmias and conduction distubances with sleep apnea is very
meaningfulboth for clinical practice and research and development activities in the field
of sleep medicine. However, the direct correlation between cardiac arrhythmias and
conduction abnormalities and sleep apnea could only be seen well when inputs from
these two systems is recorded simultaneously as on polysomnographic systems (currently
not yet widely equipped and deployed). In order to benefit from the simultaneous
evaluation of respiratory and cardiovascular information, when clinical suspicion of at
least one of the two conditions is warranted, analytical models on apnea or hypopnea
from the ECG information recorded during sleep should be evaluated.®®

A characteristic feature associated with sleep apnea is the drop of peripheral oxygen
saturation, leading to the idea of integratingminimally of an oxymetry channel into an
ECG monitoring device to form combined device of ECG holter-oximetry to evaluate
indirectly episodes of sleep apnea. Combined with the above systemic analytic model, it is
possible to hope for an reliable assessment of sleep apnea at acceptable sensitivity and
specificity by using both soft- and hardware solutions developed locally for reasonable
first-set screening with benefits and cost-effectiveness in medical practice.=®!
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