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The aim of this study is to explore the association between obstructive sleep apnea hypopnea syndrome (OSAHS) complicated with coronary heart disease (CHD) and inflammatory factors, glycolipid metabolism, obesity, and insulin resistance. A total of 400 patients diagnosed with OSAHS who underwent polysomnography (PSG) monitoring in the Sleep Diagnosis and Treatment Center of Beijing Luhe Hospital from March 2015 to September 2018 were selected and divided into the OSAHS group (n = 200) and the OSAHS + CHD group (n = 200) according to disease condition. The questionnaire survey was conducted, the somatology indexes were measured, and the PSG, insulin, glycolipid metabolism parameters, and serum inflammatory factors were detected. Body weight, body mass index, waist circumference, and Epworth sleepiness scale (ESS) score were all significantly increased in the OSAHS + CHD group compared with those in the OSAHS group (p < 0.05). The microarousal index (MAI), apnea hypopnea index (AHI), cumulative percentage of time spent at oxygen saturation below 90% (CT90%), oxygen desaturation index (ODI), lowest oxygen saturation (LSaO2), total apnea time (TAT), and mean oxygen saturation (MSaO2) had statistically significant differences between the OSAHS + CHD group and the OSAHS group (p < 0.05). According to the Spearman correlation analysis of AHI, LSaO2, MSaO2, CT90%, ODI, and MAI with HOMA-IR in both groups, MAI, AHI, CT90%, and ODI were positively correlated with HOMA-IR (r > 0), while LSaO2 and MSaO2 were negatively correlated with HOMA-IR (r < 0). Compared with the OSAHS group, the OSAHS + CHD group had an obviously increased level of triglyceride (TG) (p < 0.05), and obviously increased levels of serum inflammatory factors C-reactive protein (CRP), tumor necrosis factor-α (TNF-α), interleukin-6 (IL-6), and interferon-γ (IFN-γ) (p < 0.05). The occurrence of OSAHS complicated with CHD is related to inflammatory factors, glycolipid metabolism, obesity rate, and HOMA-IR.
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Introduction

Obstructive sleep apnea hypopnea syndrome (OSAHS), whose morbidity rate is annually increasing, is mainly manifested as sleep structure disorder, drowsiness, breath blockage, apnea, snoring, etc. (1), which increases the risks of cardiovascular complications and multiple organ damage in patients. OSAHS not only harms the respiratory system but also affects the cardio-cerebrovascular system of patients, and causes such complications as heart failure and coronary heart disease (CHD), seriously affecting the quality of life and lifespan of patients (2, 3). OSAHS has a high morbidity rate in middle-aged and elderly people, and it is also affected by genetics, unhealthy living habits, and social pressure (4). CHD is caused by the myocardial tissue lesions due to stenosis or obstruction of the arterial lumen (5). CHD has become a common cardio-cerebrovascular disease in recent years, and it frequently occurs in the elderly, but patients have become increasingly younger nowadays, with an increasing annual morbidity rate (6). The etiology of CHD is complex, and the effective prevention and control of its risk factors has an important significance to reduce its morbidity rate (7). CHD seriously threatens human health; thus, it has gradually attracted widespread attention in society (8). According to a large number of studies in China and other countries, OSAHS is closely related to CHD (9). Studies have also shown that the morbidity rate of OSAHS in CHD patients is higher than that in the general population, and OSAHS complicated with CHD will raise the mortality rate (10). Therefore, this paper conducted a questionnaire survey of patients with CHD, measured somatic indexes, and detected polysomnography (PSG), insulin, glucose and lipid metabolism parameters, and serum inflammatory factors, so as to analyze the expression differences in inflammatory factors, and glucose and lipid metabolism in patients with OSAHS complicated with CHD. Insulin resistance (HOMA-IR) was evaluated by obesity rate and a homeostasis model to explore the relationship between OSAHS combined with CHD and inflammatory factors, glucose and lipid metabolism, obesity, and IR of cardiovascular disease.



Objects and Methods


Objects of the Study

A total of 400 patients diagnosed with OSAHS who underwent PSG monitoring in the Sleep Diagnosis and Treatment Center of Beijing Luhe Hospital from March 2015 to September 2018 were selected and divided into the OSAHS group (n = 114) and the OSAHS + CHD group (n = 286) according to disease condition.



Inclusion and Exclusion Criteria

Inclusion criteria were as follows: patients with such clinical symptoms as loud snoring with apnea during nighttime sleep, mouth breathing, frequent urination at night, mouth dryness in the morning, memory deterioration, and daytime sleepiness [Epworth sleepiness scale (ESS) score ≥9 points]; those with an apnea hypopnea index (AHI) ≥ 5 times/h according to PSG; those with upper airway stenosis and obstruction shown in the examination; those diagnosed with OSAHS; and those with an ESS score <9 points but AHI ≥5 times/h. According to the international common visual diameter method, the degree of vascular stenosis = (normal vessel diameter near the heart of the stenosis site − diameter of the stenosis site)/vessel diameter near the heart of the stenosis segment × 100%, and coronary angiography showed that the stenosis degree of the inner diameter of the main branches was more than 50%, which could also be diagnosed as OSAHS complicated with CHD. Exclusion criteria were as follows: patients with upper airway resistance syndrome, simple snoring, or narcolepsy; those with a clear history of diabetes earlier than OSAHS; those with IR caused by other factors, such as pancreatic exocrine disease or endocrine diseases; and those with severe malformations of the mouth, nose, or neck.



Questionnaire Survey and Measurement of Somatology Indexes

The main contents of questionnaire survey are as follows:

	Basic information: gender and age.

	Past medical history: with or without a history of upper respiratory diseases (such as acute and chronic rhinitis, sinusitis, pharyngitis, angina, severe sinusitis, and deviation of nasal septum), cardiovascular/cerebrovascular diseases, hypertension, and diabetes.

	Personal history: with or without a history of smoking and alcoholism.

	Family history: with or without a family history of OSAHS, heart disease, and diabetes.

	ESS score: The daytime sleepiness was scored in all subjects according to the ESS (Table 1).




Table 1 | ESS.



Somatology indexes are as follows:

	Body weight: After fasting, patients wore thin clothes, took off their shoes, and urinated before their body weight (kg) was measured using a weighing scale and recorded.

	Waist circumference: the circumference (cm) of the plane at the midpoint between the inferior margin of rib and the crista iliaca.

	Height: The patients kept their body upright and their heels were placed together, and then the height (cm) was measured and recorded.

	Body mass index (BMI) = weight/height2 (kg/m2).

	Waist-to-height ratio (WHtR) = waist circumference (cm)/height (cm).





PSG Monitoring

In the daytime, the patients did not sleep without eating food containing stimulants and sedatives that affected sleep. The sleep process (more than 7 h overnight) was monitored via PSG from 9:00 p.m. to 8:00 a.m. the next day. The following indexes were recorded and analyzed: cumulative percentage of time spent at oxygen saturation below 90% (CT90%), oxygen desaturation index (ODI), microarousal index (MAI), AHI, lowest oxygen saturation (LSaO2), mean oxygen saturation (MSaO2), longest apnea time (LAT), and total apnea time (TAT).



Detection of Fasting Plasma Glucose and Fasting Insulin

After fasting for more than 8 h overnight, the peripheral venous blood (elbow venous blood samples) was drawn in the morning to detect FPG and FINS through hexokinase assay and chemiluminescence assay. The IR level was evaluated using homeostasis model assessment of IR (HOMA-IR): HOMA-IR = FINS (mIU/ml) × FPG (mmol/L)/22.5.



Detection of Glycolipid Metabolism Parameters

After fasting for more than 8 h overnight, the peripheral venous blood (elbow venous blood samples) was drawn in the morning to routinely detect FPG, total cholesterol (TC), triglyceride (TG), high-density lipoprotein (HDL), and low-density lipoprotein (LDL).



Detection of Serum Inflammatory Factors

After fasting overnight, 3–4 ml of venous blood was drawn from patients and centrifuged at 3,000 rpm for 15 min. Then, the supernatant was taken using a micropipettor and stored at −80°C. The levels of C-reactive protein (CRP), tumor necrosis factor-α (TNF-α), interleukin-6 (IL-6), and interferon-γ (IFN-γ) in both groups were determined repeatedly 3 times via enzyme-linked immunosorbent assay (ELISA) according to the instructions, and the results were averaged.



Statistical Methods

SPSS 20.0 software was used for statistical analysis. The differences in inflammatory factors, glycolipid metabolism, obesity rate, and HOMA-IR were compared between the two groups using t-test. p < 0.05 suggested that the difference was statistically significant.




Results


Clinical Data

Body weight, BMI, waist circumference, and ESS score were all found to be significantly increased in the OSAHS + CHD group compared with those in the OSAHS group, and the differences were statistically significant (p < 0.05), while other indexes had no statistically significant differences between the two groups (p > 0.05) (Table 2).


Table 2 | Clinical data in OSAHS + CHD group and OSAHS group.





PSG Monitoring Results in Both Groups

MAI, AHI, CT90%, ODI, LSaO2, TAT, and MSaO2 had statistically significant differences between the OSAHS + CHD group and the OSAHS group (p < 0.05) (Table 3).


Table 3 | PSG monitoring results in both groups.





HOMA-IR

HOMA-IR was the highest (4.65 ± 0.71) in the OSAHS + CHD group and the lowest (1.24 ± 0.25) in the OSAHS group (p < 0.05) (Figure 1). According to the Spearman correlation analysis of AHI, LSaO2, MSaO2, CT90%, ODI, MAI, and TAT with HOMA-IR in both groups, AHI, CT90%, ODI, MAI, and TAT were positively correlated with HOMA-IR (r > 0), while LSaO2 and MSaO2 were negatively correlated with HOMA-IR (r < 0) (Table 4).




Figure 1 | HOMA-IR. & p < 0.05 vs. the OSAHS group.




Table 4 | Correlation analysis of variables with HOMA-IR.





Glycolipid Metabolism Parameters

There were no obvious differences in the FPG, TC, HDL, and LDL between the OSAHS + CHD group and the OSAHS group (p > 0.05). Compared with the OSAHS group, the OSAHS + CHD group had an obviously increased level of TG, showing a statistically significant difference (p < 0.05) (Table 5).


Table 5 | Glycolipid metabolism parameters.





Serum Inflammatory Factors

Compared with the OSAHS group, the OSAHS + CHD group had obviously increased levels of serum inflammatory factors CRP, TNF-α, IL-6, and IFN-γ, and there were also statistically significant differences (p < 0.05) (Table 6).


Table 6 | Content of serum inflammatory factors in both groups.






Discussion

There are at least over 50 million patients with OSAHS in China, and most of them receive no active and effective treatment. On the one hand, patients regard “snoring” as a normal phenomenon rather than a disease. On the other hand, there is still a lack of effective biological indexes for early detection of OSAHS-related complications currently (11–14). Therefore, raising the patient’s awareness of the disease and its complications, and strengthening the early detection of OSAHS-related complications contribute to the treatment of disease and improvement of the prognosis of patients (15). The pathogenesis of OSAHS is upper airway obstruction (16), and OSAHS patients have neurohumoral abnormality (17). OSAHS can cause lesions in the cardiovascular system, and different types of CHD and OSAHS can also promote each other; thus, there is a complicated pathophysiological relation between OSAHS and CHD (18).

In the present study, body weight, BMI, waist circumference, and ESS score were all significantly increased in the OSAHS + CHD group compared with those in the OSAHS group, and the differences were statistically significant (p < 0.05). MAI, TAT, AHI, CT90%, ODI, LSaO2, and MSaO2 had obvious differences between the OSAHS + CHD group and the OSAHS group (p < 0.05). There were no obvious differences in the FPG, TC, HDL, and LDL between the OSAHS + CHD group and the OSAHS group (p > 0.05). Compared with the OSAHS group, the OSAHS + CHD group had an obviously increased level of TG, and there was a statistically significant difference (p < 0.05). To sum up, OSAHS has a significant correlation with obesity. OSAHS patients have such symptoms as daytime sleepiness, greasy food preference, and fat accumulation, which will aggravate the obesity of patients. The number of obesity patients with OSAHS + CHD is remarkably larger than those with OSAHS. Therefore, increasing the amount of exercise and reducing the intake of excessive high-calorie food can effectively improve the symptoms of OSAHS. In this study, among the glycolipid metabolism parameters, only TG had obvious changes in OSAHS + CHD compared with OSAHS, but no remarkable changes were observed in other parameters. Such a result is consistent with the conclusion made by Qing who used the SAS score and 4 different kinds of questionnaires as the screening tools for OSAHS such that the excessive fat accumulation in the thorax due to obesity leads to a decline in chest wall compliance and an increase in respiratory muscle resistance, which are most apparent in a supine position, and hypoxemia occurs in severe cases, forming a vicious cycle (19).

In this study, HOMA-IR was the highest in the OSAHS + CHD group and the lowest in the OSAHS group (p < 0.05). According to the Spearman correlation analysis of AHI, LSaO2, MSaO2, CT90%, ODI, and MAI with HOMA-IR in both groups, AHI, CT90%, ODI, and MAI were positively correlated with HOMA-IR (r > 0), while LSaO2 and MSaO2 were negatively correlated with HOMA-IR (r < 0). Moreover, compared with the OSAHS group, the OSAHS + CHD group had obviously increased levels of serum inflammatory factors CRP, TNF-α, IL-6, and IFN-γ, displaying statistically significant differences (p < 0.05). Hotamisligil et al. studied and found that IR is closely related to plasma pro-inflammatory factors, and the enhanced IR corresponds to the increased secretion of pro-inflammatory cytokines. Due to the increase in respiratory resistance, the patient experiences hypoxia, and a large number of inflammatory cytokines are expressed, thereby increasing the concentration of inflammatory factors in plasma. Such a result is consistent with the conclusion made by Cai et al. in their study on respiratory resistance in OSAHS patients that there is an inseparable relationship between OSAHS and IR, heart disease, and inflammatory factors, which demonstrates that detection of IR, heart disease, and inflammatory factors in patients may have an important significance for the prevention and treatment of OSAHS (20).

In conclusion, glycolipid metabolism, obesity rate, HOMA-IR, and inflammatory factors are all significantly increased in OSAHS + CHD compared with OSAHS.
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