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Abstract
Aim

Methods

without coronary artery disease (CAD).

Results

Conclusion

Obstructive sleep apnea syndrome (OSAS) patients have an increased risk of hypertension, ischemic heart disease (IHD), arrhythmia, and heart
failure. We aimed to investigate the incidence of ischemic heart disease in our patients with OSAS, the effect of comorbidity on the development

of ischemic heart disease, and the factors affecting this in the group developing ischemic heart disease.

The records of 548 patients who underwent polysomnography (PSG) were examined, and demographic data, PSG data, presence of chronic

disease, and myocardial scintigraphy findings of patients with and without OSAS were recorded. OSAS patients were also grouped with and

All patients with CAD were in the OSAS group. No significant difference was observed between the groups with or without CAD in terms of
AHI staging, minimal SaO2, heart rhythm, and myocardial scintigraphy findings. The mean SaO2 was lower in the group with CAD. While no
CAD was found in the group without comorbidity, CAD was observed in 22.1% of those with comorbidity.

No correlation was determined between the AHI stage and CAD. Rather than OSAS weight, the risk of CAD increases in OSAS patients in the
presence of increasing age, male gender, smoking history, and comorbidity.

Keywords: Comorbidity, Coronary Artery Disease, Obstructive sleep apnea syndrome

Introduction

Obstructive sleep apnea syndrome (OSAS) is the most common
breathing disorder in sleep, characterized by recurrent airway
obstruction associated with narrowing of the upper airway diameter
during sleep. It is estimated that 1 in 5 adults has at least mild OSAS,
and 1 in 15 people has at least moderate OSAS. [1] Obstructive sleep
apnea affects approximately 1-4 % of the middle-aged population,
and the male/female ratio is 2:1. [2]

Flemons et al. indicated that 80 % of individuals with moderate-to-
severe OSAS could remain undiagnosed and untreated. [3] Untreated
OSAS has been associated with hypertension (HT), coronary artery
disease (CAD), stroke, neurocognitive dysfunction, metabolic
syndrome, and motor vehicle accidents. [4,5] Obesity, nasal-
pharyngeal-laryngeal obstruction, race, craniofacial abnormalities,
male gender, genetics, age, endocrine, neuromuscular diseases,

alcohol, connective tissue diseases, analgesics, anesthetics, sedatives,

smoking, storage diseases, chronic kidney diseases are the
predisposing factors for OSAS. [6] Many of these factors are also
responsible for heart diseases.

OSAS is described as a cardio-metabolic disorder and is a critical risk
factor for serious systemic diseases such as HT, Obesity, and diabetes.
[7] In OSAS, the cardiovascular system is affected due to recurrent
apneas during sleep, hypoxia, reoxygenation, hypercapnia, increased
negative intrathoracic pressure, and "arousal" cycles. By activating
the sympathetic nervous system, vasoconstriction, tachycardia, and
acute blood pressure increase, and platelets are activated by
increasing myocardial wall stress, triggering oxidative stress and
systemic inflammation, and hypercoagulability and vascular
endothelial damage develop. [8] As a result of these events, the risk
of hypertension, ischemic heart disease ( IHD), arrhythmia, and heart
failure increases in OSAS patients. [9,10] As the severity of OSAS
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increases, the frequency of CVD, IHD, HT, and stroke history, and
arrhythmia diseases increases. [11]

However, the independent prognostic role of severe OSAS for all-
cause mortality is controversial due to the presence of comorbidities
[12] since comorbidities are also more common in OSAS. [13]

Accompanying diseases increase with OSAS severity and aging.

Materials and Methods

The records of 548 patients who underwent polysomnography (PSG)
with the preliminary diagnosis of OSAS between March 2019 and
December 2021 in our hospital's sleep center were examined, and
demographic data (age, weight, BMI, smoking history), PSG data,
presence of chronic disease, and myocardial scintigraphy findings of
patients with and without OSAS were recorded. The Declaration of
Helsinki carried out our study, and approval was obtained from the
local ethics committee (n0:2022/51, date: 08.03.2022).

Inclusion criteria consisted of patients over 18 years of age, those with
symptoms of OSAS (snoring and witnessed apnea and excessive
daytime sleepiness), those who had not been diagnosed and treated
for OSAS before, and who had not been diagnosed with other sleep
disorders back.

Patients who did not meet these criteria were excluded. Besides,
patients whose sleep efficiency was below 60% in PSG examination
and who had other sleep disorders (central sleep apnea syndrome,
sleep-related movement disorders, parasomnias, insomnia) were also
omitted.

The diagnosis of OSAS was made using in-laboratory
polysomnographic studies (EMBLA S4500). PSG included 6-channel
electroencephalography, electrooculography, submental
electromyography, anterior tibialis electromyography on both sides,
electrocardiography, finger pulse oximetry, dual thoracoabdominal
RIP (respiratory inductance plethysmography) belts (for thoracic and
abdominal movements), airflow (nasal pressure gauge), the oronasal
thermal sensor (thermistor) and digital microphone for snoring
detection. PSG recordings were analyzed by a physician experienced
in sleep disorders using RemLogic Recordings v.3.2.1. Scoring of
sleep and respiratory events was performed according to the standard
criteria of the American Academy of Sleep Medicine. [17]

Apnea was defined as a decrease in airflow for more than 10 seconds,

more than 90 % of the baseline level. Hypopnea was determined as a

Results

The mean age in the OSAS group was 48.8+12 years, while the
control group consisted of younger patients (40.1+14.5) (p < 0.001).
There was male predominance in the OSAS group (p: 0.018). There
was no significant difference between OSAS and control groups

regarding smoking history, BMI, and comorbidity. Mean oxygen

[14,15] There are also studies indicating no relationship between any
level of OSAS and coronary heart disease. [16]

The present study aimed to investigate the incidence of ischemic heart
diseases in our patients with OSAS, the impact of comorbidity on the
development of ischemic heart disease, and the factors affecting this

in the group developing ischemic heart disease.

decrease in oxygen saturation of more than 3% with a reduction in
airflow for more than 10 seconds, more than 30 % of the basal level,
or ending with arousal. [17] Apnea-hypopnea index (AHI) was
defined as the total number of apnea and hypopnea events per hour.
AHI= 5-14.9 was classified as 'mild OSAS," AHI=15-29.9 as
'moderate OSAS," and AHI > 30 as 'severe OSAS .'Those with AHI<
5 and diagnosed with simple snoring were described as the non-OSA
(control) group. Comorbidities were grouped as congestive heart
failure (CHF), cerebrovascular accident (CVE), asthma, chronic
obstructive pulmonary disease (COPD), diabetes mellitus (DM),
hypertension (HT), heart valve diseases, chronic kidney failure
(CKEF), arrhythmia, hypothyroidism, malignancies, and dyslipidemia.
The group without comorbidity was formed by patients who did not
have these diseases. The diagnosis of CAD was made based on the
result of myocardial scintigraphy, a documented myocardial
infarction, percutaneous coronary angioplasty, coronary artery bypass
grafting, or electrocardiographic evidence of myocardial infarction.
Statistics: The analysis of the data obtained as a result of the research
was performed in the statistical package program (IBM SPSS Inc.,
version 20, Chicago, IL). Descriptive statistical methods (frequency,
arithmetic mean, standard deviation, median, minimum, maximum,
and crosstabs) were used. Kolmogorov-Smirnov examined
compliance with the normal distribution. The arithmetic means of the
groups with normal distribution were compared, and the Independent
Sample t-test was used for two independent groups. A comparison of
2 dependent groups was performed with Paired Sample t-test. The
Mann-Whitney U test compared two groups by comparing the
medians of the groups that did not show normal distribution. A
comparison of 2 dependent groups was made with the Wilcoxon test.
Chi-square and Fisher exact tests examined the association between
categorical variables. The statistical significance level was accepted
asp <0.05.

saturation (Sa02) and minimum SaO2 values were lower in the OSAS
group (p <0.001) (Table 1). While there was no significant difference
between heart rhythm and myocardial scintigraphy results, all patients
with CAD were in the OSAS group (p:0.037) (Table 1).
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Table 1: Evaluation of demographic and polysomnographic data, the cardiac status of OSAS, and control group

OSAS( n:507) Control (n:41) Total patients p-value
(n: 548)

Age 48.8 £12 40.1 £ 145 48.1+£ 12.4 0.000
Gender

Female 146 (88.5 %) 19 (11.5 %) 165 (30.1 %) 0.018
Male 361 (94.3 %) 22 (5.7 %) 383 (69.9 %)
Non-smoker 58 (92.1 %) 5 (7.9 %) 63 (11.5 %)
Ex-smoker 40 (93 %) 3 (7 %) 43 (7.8 %) 0.675
Smoker 71 (95.9 %) 3 (4.1 %) 74 (13.5 %)
BMI kg/m2 39.7+7.1 35.9+35 394+7 0.371
Comorbidity

Yes 222 (93.7 %) 15 (6.3 %) 237 (43.2 %) 0.371

No 285 (91.6 %) 26 (8.4 %) 311 (56.8 %)
Mean Sa02 92.7(75.8-98.9) 94.9(90.6-97.9) 92.8(75.8-98.9) 0.000
Min Sa02 82 (50-92) 90 (85-95) 83 (50-95) 0.000
Cardiac rhythm/min 69 (47-108) 67 (55-95) 69 (47-108) 0.151
Presence of CAD 49 (100 %) 0 (0%) 49 (8.9 %) 0.037
Myocardial scintigraphy

Normal 38 (92.7 %) 3(7.3%) 41 (7.5 %) 0.718
Ischemic 8 (100 %) 0 (0 %) 8 (1.5 %)

BMI: body mass index, SaO2: oxygen saturation, CAD: coronary artery disease

While the mean age was 58.2+10.3 years in the group with CAD in
OSAS patients, it was 47.8£11.7 in the group without CAD (p <
0.001). There was male predominance in the CAD group. While 14
% of OSAS patients were smokers, 11.4 % were non-smokers, and
7.9 % were ex-smokers, the smoking history of the rest could not be
reached. There was CAD in 30 of the ex-smokers (p < 0.001).
Although BMI could not be determined in all patients, the difference
between the group with and without CAD was not statistically

significant. There was no significant difference between the groups

with or without CAD in terms of AHI staging, minimal SaO2, heart
rhythm, and myocardial scintigraphy findings. The mean SaO2 was
lower in the group with CAD (p:0.008). While no CAD was found in
the group without comorbidity, CAD was observed in 22.1 % of those
with comorbidity (p < 0.001) (Table 2).

The results of the myocardial scintigraphy of 49 patients were
accessed. 7 (87.5 %) of 8 patients with ischemia were in the CAD
group. However, it was not considered statistically significant since it

did not meet the test's assumptions.

Table 2: Evaluation of demographic and polysomnographic data and cardiac status of OSAS patients when classified according to the presence

of CAD
with CAD without CAD Total patients p-value
(n: 49) (n: 458) (n: 507)
Age 58.2+10.3 478+ 11.7 48.8 £ 12 0.000
Gender
Female 5 (3.4 %) 141 (96.6 %) 146 (28.8 %) 0.002
Male 44 (12.2 %) 317 (87.8 %) 361 (71.2 %)
Non-smoker 7(12.1 %) 51 (87.9 %) 58 (11.4 %) 0.000
Ex-smoker 12 (30 %) 28 (70 %) 40 (7.9 %)
Smoker 8 (11.3 %) 63 (88.7 %) 71 (14 %)
BMI kg/m2 40+0 39.7+7.5 39.4 £ 7(n:38) 0.624
Comorbidity
Yes 49(22.1%) 173 (77.9 %) 222(43.8 %) 0.000
No 0 (0 %) 285(100 %) 285 (56.2 %)
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AHI

Low 6 (5.3%) 108 ( 94.7 %) 114 (23.7 %) 0.167
Moderate 8(7.6%) 97 (92.4 %) 105 (21.8 %)

Severe 29 (11.1 %) 233(188.9 %) 262 (54.5 %)

Mean Sa02 91.4 (85.4-97.5) 92.7 (75.8-98.9) 92.7 (75.8-98.9) 0.008
Min Sa02 80.5 (50-89) 81.9 (50-92) 81.7 (50-92) 0.217
Cardiac rhythm/min 67 (51-93) 69.1 (47-108) 68.9 (47-108) 0.140
Myocardial scin.

Normal 10 (26.3 %) 28 (73.7 %) 38 (7.5 %) 0.000*
Ischemia 7 (87.5 %) 1(12.5 %) 8 (1.6 %)

* Does not meet the assumptions of the chi-square test. BMI: body mass index, SaO2: arterial oxygen saturation, AHI: apnea-hypopnea index

Discussion

Studies have indicated that cardiovascular diseases increase in OSAS
patients compared to the control group. [11] In our research, while
there was no CAD in the control group, it was observed in all of the
patients in the OSAS group. CAD was observed in the subgroup of
OSAS patients with comorbidities, yet there was no CAD in the group
without comorbidities. According to this result, we can conclude that
'OSAS is a risk factor for CAD in the presence of comorbid diseases.
This result supports studies demonstrating no relationship between
OSAS and coronary heart disease levels. [16]

Male gender and age [18], predisposing factors for OSAS, are also
risk factors for comorbid diseases. Therefore, comorbidities are also
more common in OSAS. [13] However, while there was no difference
in comorbidity between OSAS and the control group in our study, the
patients in the OSAS group were older and male-dominated.
Anatomical and histopathological changes in the pharynx due to
aging cause an increase in collapse (elastic tissue loss) in the upper
airways, so the prevalence of OSAS increases with age. [19] In OSAS
patients, the mean age was higher in the group with CAD than in the
group without CAD, with a male predominance.

Smoking, comorbidity, and increased BMI increase the risk of CAD.
Our study determined no significant differences between OSAS and
the control group regarding these variables. While 14 % of OSAS
patients were smokers, 11.4 % were non-smokers, and 7.9 % were ex-
smokers, the smoking history of the rest could not be reached. CAD
was present in 30 % of ex-smokers (p < 0.001). In our study, the
difference in BMI was not statistically significant between the group
with and without CAD. However, this result is controversial since the
number of patients we have BMI information was low. It was reported
that the prevalence of OSAS in patients with BMI >30 ranged from
40 % to 60 %. While Obesity is a risk factor for OSAS, if OSAS is
not treated, the patient's weight increases. [20]

Patients with OSAS experience intermittent hypoxia and
reoxygenation due to apnea/arousal cycles. Persistent hypoxia can
lead to oxidative stress and activation of the systemic inflammatory
response, with increases in the general blood antioxidant activity and
the production of cytokines such as tumor necrosis factor-a and
interleukin-6. [21] These changes affect endothelial function and may
lead to OSAS-related hypercoagulability, atherosclerosis, and
cardiovascular disorders due to increased platelet activity, plasma
fibrinogen levels, and decreased fibrinolytic capacity. [22,24]
Increased sympathetic activity, activation of the renin-angiotensin
system, and metabolic disorder are also effective in developing
cardiovascular disease. [25,27] We concluded that mean SaO2 and
minimum SaO2 were lower in the OSAS group and only tell Sa02
was lower in the group with CAD. While the bradycardia rate was
higher in OSAS patients compared to the control group, and the
bradycardia deepened as the OSAS stage increased [11], no
significant difference was detected between the OSAS group and the
control group in terms of heart rhythm.

An increase of 10 events per hour in AHI was associated with a 9-36
% higher CVD risk. [28,29] An increased risk of cardiovascular
disease has been demonstrated in moderate-severe OSAS rather than
mild OSAS. [30] However, our study determined no correlation
between the AHI stage and CAD. Rather than OSAS weight, the risk
of CAD increases in OSAS patients in the presence of increasing age,
male gender, smoking history, and comorbidity.

Although it is a retrospective and single-center study, smoking history
and deficiencies in our BMI information are our limitations, the
results we obtained are sufficient to remind us that the development
of cardiovascular diseases in OSAS patients with comorbidities

should not be overlooked.
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Conclusion
We concluded that the risk of CAD increases in the presence of
comorbidity in patients with OSAS; therefore, close cardiac

monitoring of comorbid groups is essential.

Disclosures

Presentation(s) or Awards at a meeting: Presented as a mini
symposium at the 25th Annual Congress of the Turkish Thoracic
Society (MS-29).
Funding: None

References
1. Young T, Peppard PE, Gottlieb DJ (2002) Epidemiology of

obstructive sleep apnea: a population health perspective. Am J
Respir Crit Care Med. 165(9): 1217-39.

2. Williams JM, Hanning CD (2003) Obstructive sleep apnoea. Bja
Cepd Reviews. 3(3): 75-78.

3. Flemons WW, Douglas NJ, Kuna ST, Rodenstein DO, Wheatley
J (2004) Access to Diagnosis and Treatment of Patients with
Suspected Sleep Apnea. Am J Respir Crit Care Med. 169(6): 668-
72.

4. Stansbury RC, Strollo P (2015) Clinical manifestations of sleep
apnea. J Thorac Dis. 7(9): E298-310.

5. Tregear S, Reston J, Schoelles K, Phillips B (2009) Obstructive
sleep apnea and risk of motor vehicle crash: Systematic review
and metaanalysis. J Clin Sleep Med. 5(6): 573-81.

6. Loadsman JA, Hillman DR (2001) Anaesthesia and sleep apnoea.
British Journal of Anaesthesia. 86(2): 254-266.

7. Gruber A, Horwood F, Sithole J, Ali NJ, Idris | (2006) Obstructive
sleep apnoea is independently associated with the metabolic
syndrome but not insulin resistance state. Cardiovasc Diabetol. 5:
22.

8. Baran AS, Richert AC, Douglass AB, May W, Ansarin K (2003)
Change in periodic limb movement index during treatment of
obstructive sleep apnea with continuous positive airway pressure.
Sleep. 26(6): 717-20.

9. Foster GE, Brugniaux JV, Pialoux V, Duggan CT, Hanly PJ, et al.
(2009) Cardiovascular and cerebrovascular responses to acute
hypoxia following exposure to intermittent hypoxia in healthy
humans. J Physiol. 587 (Pt 13): 3287-99.

10. May AM, Van Wagoner DR, Mehra R (2017) OSA and cardiac
arrhythmogenesis. Mechanistic Insights. Contemporary reviews
in sleep medicine. Chest. 151(1): 225-41.

11. Yakar Hi, Kanbay A (2021) Periyodik Bacak Hareketleri Indeksi,
Obstriktif Uyku Apne Sendromlu Hastalarda Kardiyovaskiler
Hastaliklarla Iliskili midir? Turkiye Klinikleri Archives of Lung.
20(1): 6-12.

12. Bonsignore MR, Baiamonte P, Mazzuca E, Castrogiovanni A,
Marrone O (2019) Obstructive sleep apnea and comorbidities: a
dangerous liaison. Multidiscip Respir Med. 14: 8.

Conflicts of interest: None Declared.

Consent to participate: The authors certify that they have
obtained all appropriate patient consent forms. In the form, the patient
has given his consent for his images and other clinical information to
be reported in the journal. The patient understand that name and
initials will not be published and due efforts will be made to conceal

identity, but anonymity cannot be guaranteed.

13. Mokhlesi B, Ham SA, Gozal D (2016) The effect of sex and age
on the comorbidity burden of OSA: an observational analysis
from a large nationwide US health claims database. Eur Respir J.
47(4): 1162-9.

14. Appleton SL, Gill TK, Lang CJ, Taylor AW, McEvoy RD, et al.
(2018) Prevalence and comorbidity of sleep conditions in
Australian adults: 2016 Sleep Health Foundation national survey.
Sleep Health. 4(1): 13-109.

15. Lévy P, Kohler M, McNicholas WT, Barbé F, McEvoy RD, et al.
(2015) Obstructive sleep apnoea syndrome. Nat Rev Dis Primers.
1: 15015.

16. Catalan-Serra P, Campos-Rodriguez F, Reyes-Nufiez N, Selma-
Ferrer MJ, Navarro-Soriano C, et al. (2019) Increased incidence
of stroke, but not coronary heart disease, in elderly patients with
sleep apnea. Stroke. 50(2): 491-494.

17. Berry RB, Brooks R, Gamaldo CE, Harding SM, Lloyd RM, et al.
(2012) The AASM manual for the scoring of sleep and associated
events. Rules, Terminology and Technical Specifications, Darien,
Illinois, American Academy of Sleep Medicine.

18. Slowik J, Collen J. 2020, Dec 3. "Obstructive Sleep
Apnea.[Updated 2020 Dec 3]." StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing (2021)

19. Planchard D, Moreau F, Paquereau J, Neau JP, Meurice JC (2003)
“Sleep apnea syndrome in the elderly” Revue des Maladies
Respiratoires. 20(4): 558-565.

20. Teramoto S, Yamamoto H, Yamaguchi Y, Namba R, Ouchi Y
(2005) Obstructive sleep apnea causes systemic inflammation and
metabolic syndrome. Chest. 127(3): 1074-5.

21. Lurie A (2011) Inflammation, oxidative stress, and procoagulant
and thrombotic activity in adults with obstructive sleep apnea.
Adv Cardiol. 46: 43-66.

22. Quercioli A, Mach F, Montecucco F (2010) Inflammation
accelerates atherosclerotic processes in obstructive sleep apnea
syndrome (OSAS). Sleep Breath. 14(3): 261-9.

23. Kosseifi S, Bailey B, Price R, Roy TM, Byrd RP Jr, et al. (2010)
The association between obstructive sleep apnea syndrome and
microvascular complications in well-controlled diabetic patients.
Mil Med. 175: 913-6.

Citation: Afsin H, Afsin E, Yildiz S (2022) Factors Affecting the Correlation Between OSAS and Coronary Artery Disease and the Role of Comorbidities. J Comm Med and Pub Health Rep 3(09):
https://doi.org/10.38207/JCMPHR/2022/DEC030905136


https://pubmed.ncbi.nlm.nih.gov/11991871/
https://pubmed.ncbi.nlm.nih.gov/11991871/
https://pubmed.ncbi.nlm.nih.gov/11991871/
https://watermark.silverchair.com/030075.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAsQwggLABgkqhkiG9w0BBwagggKxMIICrQIBADCCAqYGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQM-l6I8WbwboeGdUFbAgEQgIICd6AM5uaxNIZ9GmRHuEeT0J-IQbiMwF59PoCl_4TYDqgF0-9eiK2fyxWYewJTsr2kjBHmFMu9mHR0FaxQgRuwD9YbUth2IMn01RVGDTxfDb57uIwGK78B2vwTljx1IoeJ0ZeQBKHqU2DyckCWWudISssklmnF46yW1QIbflbkXwfSewdDrFWv7YfXkUjhbqeXHnu4-b-5rwWSy9XYLocIttXqkoKlEyqcut0o1_eMPaosmZwtbViX0uO8cooGArQBESFQb-D4lCT3u4rtNWc42vVKamj4MCcTFtI0HgmXBOCvuhqVdWIAhpWMVtPFM857hkvhG4lpCLJVmftyms4Ybwb-9afLCOIKcTI4iy041fqv3KUCjdTvOfUCVL_F1kUP8e9L0ueEms4LwrHRdcQ0jVzPoJZxjP0dMi8Gv57YIbKmgiAF8V_CLcbZgyGFodFD5U3mEX6AKb67nfMqnbd8LAlzErAynY-UZJRvKNMupyjf_oKwbSAhI9NqR_hztTJgybO29AyfzG9uYuBpVVdZZmgRhaK6Z7RBBiAZCbGr97DPjdAn4MoZl_tykhm9bmyyHRUsdmOwLYnMBu4dNFeJVcJM1lAbiu5srbFfzLEI7DWNQB6gmFcf9NCcntPNAooN00hHa5gNEVfBJhKG0FWBeNVWlNEkbp3CznI0xJeuNl4aMk-zIWIkfDHz6QHu3ZaQ27Vzw1YrHhUfNKJH3DTB2AzzQvh-qldyIpkZkMTjc-DEzJv4IEz-wqoeJ0IEO_asi_Q0OP3uzNjJt0fS7hgVL5tyQnzIDW6LwS3HDf-UJ0Ba05UZ2ZPW-cNdAykXU0eQw5u-GhqnEKw
https://watermark.silverchair.com/030075.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAsQwggLABgkqhkiG9w0BBwagggKxMIICrQIBADCCAqYGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQM-l6I8WbwboeGdUFbAgEQgIICd6AM5uaxNIZ9GmRHuEeT0J-IQbiMwF59PoCl_4TYDqgF0-9eiK2fyxWYewJTsr2kjBHmFMu9mHR0FaxQgRuwD9YbUth2IMn01RVGDTxfDb57uIwGK78B2vwTljx1IoeJ0ZeQBKHqU2DyckCWWudISssklmnF46yW1QIbflbkXwfSewdDrFWv7YfXkUjhbqeXHnu4-b-5rwWSy9XYLocIttXqkoKlEyqcut0o1_eMPaosmZwtbViX0uO8cooGArQBESFQb-D4lCT3u4rtNWc42vVKamj4MCcTFtI0HgmXBOCvuhqVdWIAhpWMVtPFM857hkvhG4lpCLJVmftyms4Ybwb-9afLCOIKcTI4iy041fqv3KUCjdTvOfUCVL_F1kUP8e9L0ueEms4LwrHRdcQ0jVzPoJZxjP0dMi8Gv57YIbKmgiAF8V_CLcbZgyGFodFD5U3mEX6AKb67nfMqnbd8LAlzErAynY-UZJRvKNMupyjf_oKwbSAhI9NqR_hztTJgybO29AyfzG9uYuBpVVdZZmgRhaK6Z7RBBiAZCbGr97DPjdAn4MoZl_tykhm9bmyyHRUsdmOwLYnMBu4dNFeJVcJM1lAbiu5srbFfzLEI7DWNQB6gmFcf9NCcntPNAooN00hHa5gNEVfBJhKG0FWBeNVWlNEkbp3CznI0xJeuNl4aMk-zIWIkfDHz6QHu3ZaQ27Vzw1YrHhUfNKJH3DTB2AzzQvh-qldyIpkZkMTjc-DEzJv4IEz-wqoeJ0IEO_asi_Q0OP3uzNjJt0fS7hgVL5tyQnzIDW6LwS3HDf-UJ0Ba05UZ2ZPW-cNdAykXU0eQw5u-GhqnEKw
https://pubmed.ncbi.nlm.nih.gov/15003950/
https://pubmed.ncbi.nlm.nih.gov/15003950/
https://pubmed.ncbi.nlm.nih.gov/15003950/
https://pubmed.ncbi.nlm.nih.gov/15003950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4598518/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4598518/
https://pubmed.ncbi.nlm.nih.gov/20465027/
https://pubmed.ncbi.nlm.nih.gov/20465027/
https://pubmed.ncbi.nlm.nih.gov/20465027/
https://www.bjanaesthesia.org/article/S0007-0912(17)37263-X/fulltext
https://www.bjanaesthesia.org/article/S0007-0912(17)37263-X/fulltext
https://pubmed.ncbi.nlm.nih.gov/17078884/
https://pubmed.ncbi.nlm.nih.gov/17078884/
https://pubmed.ncbi.nlm.nih.gov/17078884/
https://pubmed.ncbi.nlm.nih.gov/17078884/
https://pubmed.ncbi.nlm.nih.gov/14572125/#%3A~%3Atext%3DThe%20PLMs%20may%20increase%20in%2Cwith%20respiratory%20effort%2Drelated%20arousals
https://pubmed.ncbi.nlm.nih.gov/14572125/#%3A~%3Atext%3DThe%20PLMs%20may%20increase%20in%2Cwith%20respiratory%20effort%2Drelated%20arousals
https://pubmed.ncbi.nlm.nih.gov/14572125/#%3A~%3Atext%3DThe%20PLMs%20may%20increase%20in%2Cwith%20respiratory%20effort%2Drelated%20arousals
https://pubmed.ncbi.nlm.nih.gov/14572125/#%3A~%3Atext%3DThe%20PLMs%20may%20increase%20in%2Cwith%20respiratory%20effort%2Drelated%20arousals
https://pubmed.ncbi.nlm.nih.gov/19417094/
https://pubmed.ncbi.nlm.nih.gov/19417094/
https://pubmed.ncbi.nlm.nih.gov/19417094/
https://pubmed.ncbi.nlm.nih.gov/19417094/
https://pubmed.ncbi.nlm.nih.gov/27693594/
https://pubmed.ncbi.nlm.nih.gov/27693594/
https://pubmed.ncbi.nlm.nih.gov/27693594/
https://www.turkiyeklinikleri.com/article/tr-periyodik-bacak-hareketleri-indeksi-obstruktif-uyku-apne-sendromlu-hastalarda-kardiyovaskuler-hastaliklarla-iliskili-midir-89825.html
https://www.turkiyeklinikleri.com/article/tr-periyodik-bacak-hareketleri-indeksi-obstruktif-uyku-apne-sendromlu-hastalarda-kardiyovaskuler-hastaliklarla-iliskili-midir-89825.html
https://www.turkiyeklinikleri.com/article/tr-periyodik-bacak-hareketleri-indeksi-obstruktif-uyku-apne-sendromlu-hastalarda-kardiyovaskuler-hastaliklarla-iliskili-midir-89825.html
https://www.turkiyeklinikleri.com/article/tr-periyodik-bacak-hareketleri-indeksi-obstruktif-uyku-apne-sendromlu-hastalarda-kardiyovaskuler-hastaliklarla-iliskili-midir-89825.html
https://mrmjournal.biomedcentral.com/articles/10.1186/s40248-019-0172-9
https://mrmjournal.biomedcentral.com/articles/10.1186/s40248-019-0172-9
https://mrmjournal.biomedcentral.com/articles/10.1186/s40248-019-0172-9
https://pubmed.ncbi.nlm.nih.gov/26797029/
https://pubmed.ncbi.nlm.nih.gov/26797029/
https://pubmed.ncbi.nlm.nih.gov/26797029/
https://pubmed.ncbi.nlm.nih.gov/26797029/
https://pubmed.ncbi.nlm.nih.gov/29332673/
https://pubmed.ncbi.nlm.nih.gov/29332673/
https://pubmed.ncbi.nlm.nih.gov/29332673/
https://pubmed.ncbi.nlm.nih.gov/29332673/
https://pubmed.ncbi.nlm.nih.gov/27188535/
https://pubmed.ncbi.nlm.nih.gov/27188535/
https://pubmed.ncbi.nlm.nih.gov/27188535/
https://pubmed.ncbi.nlm.nih.gov/30580706/
https://pubmed.ncbi.nlm.nih.gov/30580706/
https://pubmed.ncbi.nlm.nih.gov/30580706/
https://pubmed.ncbi.nlm.nih.gov/30580706/
http://aasm.org/resources/pdf/scoring-manual-preface.pdf
http://aasm.org/resources/pdf/scoring-manual-preface.pdf
http://aasm.org/resources/pdf/scoring-manual-preface.pdf
http://aasm.org/resources/pdf/scoring-manual-preface.pdf
https://pubmed.ncbi.nlm.nih.gov/14528158/
https://pubmed.ncbi.nlm.nih.gov/14528158/
https://pubmed.ncbi.nlm.nih.gov/14528158/
https://pubmed.ncbi.nlm.nih.gov/15764798/
https://pubmed.ncbi.nlm.nih.gov/15764798/
https://pubmed.ncbi.nlm.nih.gov/15764798/
https://pubmed.ncbi.nlm.nih.gov/22005189/
https://pubmed.ncbi.nlm.nih.gov/22005189/
https://pubmed.ncbi.nlm.nih.gov/22005189/
https://pubmed.ncbi.nlm.nih.gov/20198512/
https://pubmed.ncbi.nlm.nih.gov/20198512/
https://pubmed.ncbi.nlm.nih.gov/20198512/
https://pubmed.ncbi.nlm.nih.gov/21121505/
https://pubmed.ncbi.nlm.nih.gov/21121505/
https://pubmed.ncbi.nlm.nih.gov/21121505/
https://pubmed.ncbi.nlm.nih.gov/21121505/

E“T‘E ACQUAINT

PUBLICATIONS

Journal of Community Medicine and Public Health Reports

ISSN: 2692-9899

24.

25.

26.

27.

McNicholas WT, Bonsignore MR (2007) Sleep apnoea as an
independent risk factor for cardiovascular disease: current
evidence, basic mechanisms and research priorities. Eur Respir J.
29(1): 156-78.

Shamsuzzaman AS, Gersh BJ, Somers VK (2003) Obstructive
sleep apnea: implications for cardiac and vascular disease. JAMA.
290(14): 1906-14.

Schlaich MP, Socratous F, Hennebry S, Eikelis N, Lambert EA,
et al. (2009) Sympathetic activation in chronic renal failure. J Am
Soc Nephrol. 20(5): 933-9.

Drager LF, McEvoy RD, Barbe F, Lorenzi-Filho G, Redline S
(2017) INCOSACT initiative (international collaboration of sleep

apnea cardiovascular trialists). Sleep apnea and cardiovascular

28.

29.

30.

disease: lessons from recent trials and need for team science.
Circulation. 136(19): 1840-1850.

Zhang X, Fan J, Guo Y, Zhou J, Chen F, et al. (2020) Association
between obstructive sleep apnoea syndrome and the risk of
cardiovascular diseases: an updated systematic review and dose—
response meta-analysis. Sleep Medicine. 71: 39-46.

Loke YK, Brown JW, Kwok CS, Niruban A, Myint PK (2012)
Association of obstructive sleep apnea with risk of serious
cardiovascular events: a systematic review and meta-analysis.
Circ Cardiovasc Qual Outcomes. 5(5): 720-728.

Wang X, Ouyang Y, Wang Z, Zhao G, Liu L, et al. (2013)
Obstructive sleep apnea and risk of cardiovascular disease and all-
cause mortality: a meta-analysis of prospective cohort studies. Int
J Cardiol. 169(3): 207-14.

Citation: Afsin H, Afsin E, Yildiz S (2022) Factors Affecting the Correlation Between OSAS and Coronary Artery Disease and the Role of Comorbidities. J Comm Med and Pub Health Rep 3(09):
https://doi.org/10.38207/JCMPHR/2022/DEC030905136


https://pubmed.ncbi.nlm.nih.gov/17197482/
https://pubmed.ncbi.nlm.nih.gov/17197482/
https://pubmed.ncbi.nlm.nih.gov/17197482/
https://pubmed.ncbi.nlm.nih.gov/17197482/
https://pubmed.ncbi.nlm.nih.gov/14532320/
https://pubmed.ncbi.nlm.nih.gov/14532320/
https://pubmed.ncbi.nlm.nih.gov/14532320/
https://pubmed.ncbi.nlm.nih.gov/18799718/#%3A~%3Atext%3DThe%20potential%20involvement%20of%20sympathetic%2Cpatients%20with%20chronic%20kidney%20disease
https://pubmed.ncbi.nlm.nih.gov/18799718/#%3A~%3Atext%3DThe%20potential%20involvement%20of%20sympathetic%2Cpatients%20with%20chronic%20kidney%20disease
https://pubmed.ncbi.nlm.nih.gov/18799718/#%3A~%3Atext%3DThe%20potential%20involvement%20of%20sympathetic%2Cpatients%20with%20chronic%20kidney%20disease
https://pubmed.ncbi.nlm.nih.gov/29109195/
https://pubmed.ncbi.nlm.nih.gov/29109195/
https://pubmed.ncbi.nlm.nih.gov/29109195/
https://pubmed.ncbi.nlm.nih.gov/29109195/
https://pubmed.ncbi.nlm.nih.gov/29109195/
https://pubmed.ncbi.nlm.nih.gov/32485597/
https://pubmed.ncbi.nlm.nih.gov/32485597/
https://pubmed.ncbi.nlm.nih.gov/32485597/
https://pubmed.ncbi.nlm.nih.gov/32485597/
https://pubmed.ncbi.nlm.nih.gov/22828826/
https://pubmed.ncbi.nlm.nih.gov/22828826/
https://pubmed.ncbi.nlm.nih.gov/22828826/
https://pubmed.ncbi.nlm.nih.gov/22828826/
https://pubmed.ncbi.nlm.nih.gov/24161531/
https://pubmed.ncbi.nlm.nih.gov/24161531/
https://pubmed.ncbi.nlm.nih.gov/24161531/
https://pubmed.ncbi.nlm.nih.gov/24161531/

