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Abstract

BACKGROUND: Obstructive sleep apnea syndrome (OSAS) is a highly prevalent sleep-related
disorder that is associated with increased risk of hypertension (HTN) and coronary heart
disease. This study aimed to evaluate the correlation between the OSAS and coronary artery
disease (CAD) severity.

METHODS: The cross-sectional study was conducted from September 2012 to December 2013.
We enrolled 127 patients with chronic stable angina who were referred for coronary
angiographic studies in Shahid Chamran and Nour Hospitals in Isfahan, Iran. The Berlin
questionnaire (BQ) was used for estimate the probability of OSAS in patients as a low or high
probability. Demographic characteristics and metabolic risk factors including diabetes mellitus,
HTN, obesity, and smoking also were recorded. The severity of CAD was assessed and compared
based on the Gensini score with Mann—Whitney U statistical test. Independent t-test for
continuous variables and chi-square test for categorical variables were used.

RESULTS: Totally, 65.4% of subjects were considered as high and 34.6% as low probability for
OSAS, which 81.1% of them had CAD. There was a significant difference between body mass
index, systolic blood pressure, diastolic blood pressure, and ischemic heart disease drug
consumption with OSAS probability (P < 0.0500). CAD was accompanied by OSAS significantly
(P = 0.0260). The Gensini score was significantly higher in patients with high OSAS probability
(100.4 £ 69.1 vs. 65.3 + 68.9; P = 0.0030). OSAS also increase odds of CAD based on regression
analysis (odds ratio, 95% confidence interval = 2.7).

CONCLUSION: This study indicates that more severe CAD is associated with high OSAS
probability identified by BQ.
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Introduction
Cardiovascular disecases (CVD) are of the most
important causes of morbidity and mortality in both
developed and developing countries with a rising
pattern of occurrence all over the world.! Over 17
million people die annually from CVD related
disorders of which most of them occurs in countries
with low to intermediate income, thus thetre is the
world-wide concern to find suitable ways of
controlling and management of CVD disorders.2?
Obstructive sleep apnea syndrome (OSAS) is a highly
prevalent sleep-related disorder characterized by

repeated partial or complete closure of the pharynx,
gasping episodes, sleep fragmentation, and daytime
sleepiness that affect 5% of the adult population.+©
This syndrome is associated with increased risk
of hypertension (HTN), coronary heart disease,
atrial and ventricular arrhythmias, and ultimately
increases the mortality rates due to cardiovascular
disorders.” The effects of OSAS on cardiovascular
system have been established as a multi factorial
phenomenon by the American College of
Cardiology and American Heart Association.!0-12
OSAS is under-diagnosed most of the times,
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especially by primary care physicians who regularly
visit the patients; and only about 75% of even
severe ~ OSAS  patients are  diagnosed.!®!4
Polysomnography is the golden standard method
for sleep apnea diagnosis.’> The use of validated
questionnaires like Berlin questionnaire (BQ) can be
simpler and inexpensive alternative methods;!%!”7
which it has acceptable sensitivity and specificity
among the instruments for OSAS diagnosis.!® The
BQ indicates the presence of sleep apnea by
addressing the presence and frequency of snoring
behavior, wake time sleepiness or fatigue, and
history of obesity or HTN.1® The evaluation of
specificity and sensitivity of the BQ in Iran is
currently underway in Isfahan, Iran, by Amra et al.!

The aim of the present study was to explore the
correlation between the OSAS (diagnose by BQ)
and coronary artery disease (CAD) severity with the
application of coronary artery angiography, Gensini
scoring evaluation system.

Materials and Methods

The present analytical cross sectional study was
conducted from September 2012 to December
2013. We enrolled 127 patients with chronic stable
angina  who were referred for coronary
catheterization studies to our university hospitals
including Nour and Shahid Chamran hospitals,
Isfahan, Iran. Chronic stable angina is defined as a
chest pain or discomfort that most often occurs
with activity or stress. Angina is due to poor blood
flow through the blood vessels in the heart.?0
Inclusion criteria were all male and female
presented with chronic stable angina and candidate
for coronary catheterization. People who do not
consent to participate in the study and
catheterization, patients with  heart failure,
cardiomyopathy, severe valvular heart diseases,
congenital heart disease, chronic obstructive
pulmonary disease, history of ischemic heart disease
(IHD), or acute coronary syndrome during the last
month, patients with recent cerebral hypoxia and
recently had oxygen therapy and patients with body
mass index (BMI) more than 40 kg/m? were
defined as exclusion criteria. The design of the
study was approved by research and ethical
committees of Isfahan University of Medical
Sciences, Isfahan, Iran. Informed consents also
were taken from the patients for their approval of
involvement in the study. Cases were selected using
a simple non-random sampling model.

After taking medical history and physical
examination, the patients evaluated for OSAS. BQ

filled out for each patient to estimate the probability
of OSAS. According to the questionnaire, patients
were divided into two groups; high and low
probability.1® The BQ consists 10 questions in three
categories that having two positive categories define
as high probability situation. The first category
consists of five questions on snoring. Being
symptomatic for more than 3-4 times a week in 2
questions or more, renders this category positive.
The second category consists of three item on
daytime somnolence that are considered positive if
in 2 or more questions the patient is symptomatic
for 3-4 times a week. The third category has two
questions on the history of HIN and/or BMI > 30
kg/m? and will be considered positive with each of
these questions being positive. Illiterate and low-
educated patients filled out the questionnaire with
the assistance of an investigator.

Coronary angiography usually was performed
using the left and right Judkins catheters through
common femoral artery. Coronary catheterization
and the severity of coronary disorder were recorded
by the same cardiologist based on the Gensini
score.2! Calculation of Gensini score was carried as
previously reported.'® Severity score depending on
the degree of stenosis [25% (1 score), 50% (2
score), 75% (4 score), 90% (8 score), 99% (16
score), and 100% (32 score) stenosis] and its
location score (proximal, middle, or distal tract)
along the target vessel and the type of coronary
vessel involved (left anterior descending, left
circumflex artery, or right coronary artery)
(Figure 1). The mean of Gensini score for each
participant was recorded.

MLCA/LAD CFx RCA

Reduction of lumen diameter

Figure 1. Gensini score calculation
RCA: Right coronary artery; CFx: Circumflex; LAD: Left
anterior descending artery; MLCA: Main left coropartery
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Demographic characteristics and metabolic risk
factors including diabetes mellitus, HTN, obesity,
smoking, and IHD drugs consumption including
antiplatelet, beta adrenergic receptor blocker, statins
and angiotensin converting enzyme inhibitors or
angiotensin receptor blocker also were recorded.

Continuous  variables were expressed as
mean F standard deviation and were compared by
independent sample t-test for normal variables and
Mann—Whitney test for non-normal variables.
Categorical variables were compared using a chi-
square test and presented as frequencies with
petcentages. Simple and multiple logistic regression
analysis were used to assess the crud and adjust effect
of OSAS on CAD. The effect was hierarchically first
adjusted by age and sex (Model 1), and then adjusted
by BMI, HTN, diabetes mellitus, smoking, and drug
consumption (Model 2). For all analyses, statistical
package SPSS (version 15.0, SPSS Inc., Chicago, 1L,
USA) was used. All P values were 2-tailed with
significance defined as P < 0.0500.

Results

The participant’s mean of age was 59.00 £ 9.01
years. The youngest and the oldest participants had
32 and 82 years old, respectively. Of the
participants, 74 (58.3%) were male. The mean BMI
of participants was 26.67 £ 4.59. Totally, 65.4% of

subjects were considered as high and 34.6% as low
probability for OSAS, which 81.10% of them had
CAD. There was significant difference between
BM]I, systolic blood pressure (SBP), diastolic blood
pressure (DBP), HTN and IHD drug consumption
with OSAS probability (P < 0.0500) (Table 1).
72 (86.7%) cases of high probable OSAS subjects
had CAD; while it was 31 (70.5%) cases in low
probable OSAS subjects (P = 0.0260). The Gensini
score was also significantly higher in patients with
high probability of OSAS comparing subjects with
low probability (100.4 £ 69.1 vs. 65.3f 68.9;
P = 0.0030) (Table 1).

Simple and multiple logistic regression analysis
were used to assess the crud and adjust effect of
OSAS on CAD. The effect was adjusted with age
and sex in model 1 and with age, sex and other
metabolic risk factors (is described) in model 2. As
it shown for all models, OSAS had significant effect
on CAD incidence by increases odds of CAD based
on regression analysis (Table 2).

Discussion

Our finding demonstrated that OSAS identified by
the BQ was associated with a significant risk of
incidence and severity of CAD. The association
between OSAS and CAD has been reported in
previous studies.?2-26

Table 1. Sleep apnea obstructive syndrome probability andodgaphic and risk factor characteristics,

Gensini score ancbronary artery diseag€AD) cases [mean + standard deviation or frequé¥is)]
nea obstr uctive syndrome

High (n = 83)

Demographic characteristics

Age 59.30 £ 9.20 57.54 £ 8.70 0.2980

BMI 27.32 £ 4.90 25.44 £ 3.70 0.0160

SBP 142.60 + 17.20 126.23 +19.30 0.0040

DBP 93.80 + 14.50 79.70 £ 13.10 0.0020

Sex (male) (%) 46 (55.4) 28 (63.6) 0.3720
Risk factors (%)

HTN 60 (72.3) 14 (31.8) < 0.0001

Diabetic 24 (28.9) 10 (22.7) 0.4540

Obesity 38 (45.8) 14 (31.8) 0.1280

Smoker 28 (33.7) 12 (27.3) 0.4560
IHD drug consumption (%)

Use 66 (86.8) 24 (57.1) < 0.0001

Gensini score 100.4 +69.1 65.3 + 68.9 0.0030
CAD (%)

Positive 72 (86.7) 31 (70.5)

Negative 11 (13.3) 13 (29.5) 0.0260

Use independent t-test for continuous variables @riesquare test for categorical variablegjse Mann—Whitney
U-test; BMI: Body mass index; SBP: Systolic bloodgstae; DBP: Diastolic blood pressure; HTN: Hyperi@ms

IHD: Ischemic heart disease; CAD: Coronary artergake

ARYA Atheroscler 2015; Volume 11; Issue 5 277

www.mui.ac.ir

15 Sep



Obstructive sleep apnea and CAD sev:

Table 2. Odds ratio(OR) confidence interva(95% CI) of
obstructive sleep apnea syndrom{@®SAS) effect on
coronary artery diseag€AD) with and without controlling
other variables using logistic regression

EAD) Modd  OR (95% CI) p

Crud 2.75(1.11, 6.79) 0.0290
CAD Model 1  2.80 (1.08, 7.27) 0.0340
Model 2 4.74 (1.29, 17.29) 0.0180
Model 1: Adjust age, sex; Model 2: Adjust age, sBNI,
HTN, diabetes mellitus, smoking and IHD drug conptiam;

existence

OR: Odds ratio; Cl: Confidence interval; CAD: Coronary

artery disease; BMI: Body mass index; HTN: Hypertensi
IHD: Ischemic heart disease

Martinez et al.?” and Massierer et al.?® reported
that OSAS diagnosis based on BQ greatly increases
the risks of CAD in patients having significant
coronary artery lesions according to coronary
angiography  particularly in  younger women.
Although, at older ages, other risk factors especially
metabolic risk factors play a more important role in
CAD and IHD incidence. Lu et al.?’ indicated that
higher Gensini score was in moderate to severe
OSAS  patients significantly. This results also
reported by Hayashi et al.,> about revealed a positive
correlation between Gensini score and the severity of
sleep apnea. Our results was similar to research by
Massierer et al?® which revealed there was an
association between BMI, SBP, DBP and risk factors
such as HTN and OSAS. BMI values were observed
to increase significantly incidence of OSAS in our
study which is in agreement with previous studies.’!
Furthermore, Gus et al.!” demonstrated high risk for
OSAS assessed by the BQ was highly prevalent and
associated  with resistant HTN and using
antihypertensive drugs. This event can be justified by
theory that breathing disorders during sleep can
result in high SPB.32 Our findings also showed OSAS
increases odds ratio (OR) for the presence of CAD
[OR, 95% confidence interval (CI) = 4.7] like
Martinez et al.?’ study that presented OR (95% CI)
4.5 for CAD with same risk factor adjustments.

Our study had some limitations. This study was
simple non-random sampling model because we
enrolled just patients with chronic stable angina and
did not enrolled patient with other type of angina
like acute coronary syndrome or prinzmetal angina.
In addition, the study method was analytical cross-
sectional study. Evaluation of acute coronary events
and OSAS is recommended for future studies.

Conclusion

This study indicates that more severe CAD is
associated with high OSAS probability identified by

BQ. Moteover, this study confirmed the association
between OSAS and CAD again.
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