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Abstract: Objective: To evaluate the short-term effects of continuous positive airway pressure (CPAP) combined with 
conventional lifestyle intervention on sleep parameters, inflammatory status, hemorheology, vascular endothelial 
function, upper airway dimensions, and quality of life in patients with obstructive sleep apnea-hypopnea syndrome 
(OSAHS). Methods: Medical records of 89 patients with obstructive sleep apnea-hypopnea syndrome (OSAHS) treat-
ed between July 2023 and September 2025 were retrospectively reviewed. According to management methods, 
patients were divided into a control group (n=47; receiving lifestyle intervention alone) or a study group (n=42; re-
ceiving CPAP plus lifestyle intervention). After 12-week intervention, overall clinical response rates, apnea-hypopnea 
index (AHI), lowest oxygen saturation (LSaO2), Pittsburgh Sleep Quality Index (PSQI), upper airway cross-section-
al areas, hemorheological parameters, inflammatory cytokines, endothelial function markers, and World Health 
Organization Quality of Life-BREF questionnaire (WHOQOL-BREF) scores were compared between groups. Results: 
The overall response rate was higher in the study group than in the control group (92.86% vs. 42.55%, P < 0.001). 
After treatment, both groups showed improvements in AHI, LSaO2, PSQI, hemorheological parameters, inflammatory 
cytokines, endothelial function, and quality-of-life scores, with generally greater improvements in the study group 
(all P < 0.05). Upper airway cross-sectional areas increased in both groups, but between-group differences were not 
significant. Conclusions: CPAP combined with lifestyle intervention was associated with greater short-term improve-
ments in sleep-related parameters, inflammation, hemorheology, endothelial function, and quality of life in patients 
with OSAHS. Larger prospective multicenter studies are needed to confirm these findings.

Keywords: Obstructive sleep apnea-hypopnea syndrome, continuous positive airway pressure, inflammatory cyto-
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Introduction

Obstructive sleep apnea-hypopnea syndrome 
(OSAHS) is a common chronic sleep-related 
breathing disorder, which is more prevalent in 
middle-aged, elderly, and overweight popula-
tions. Its main pathological feature is the 
repeated collapse of upper airway soft tissues 
during sleep, leading to intermittent airway  
narrowing or obstruction, which further caus- 
es recurrent apnea, hypopnea, and nocturnal 
hypoxemia [1]. Repeated hypoxia-reoxygen-

ation cycles may disrupt normal physiological 
homeostasis, induce systemic low-grade chron-
ic inflammation, and promote the abnormal 
release of pro-inflammatory cytokines, such  
as interleukins and tumor necrosis factor [2]. 
Meanwhile, intermittent hypoxia can also im- 
pair vascular endothelial structure and func-
tion, resulting in an imbalance in vasoactive 
factor secretion, coagulation abnormalities, 
and hemorheological changes. These altera-
tions may increase the risk of cardiovascular 
and cerebrovascular complications, including 
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hypertension, coronary heart disease, and ath-
erosclerosis, and may adversely affect patients’ 
daily activities and long-term quality of life [3, 
4]. Therefore, reducing nocturnal hypoxic sti- 
mulation, inhibiting inflammatory responses, 
and improving vascular endothelial function 
are important goals in the comprehensive  
treatment of OSAHS.

Continuous positive airway pressure (CPAP)  
is an important conservative treatment for 
moderate to severe OSAHS and has been 
increasingly applied in clinical practice [5]. 
CPAP delivers continuous positive airflow th- 
rough a ventilator via a nasal mask or orona- 
sal mask to the upper airway. By providing 
physical support, it maintains the patency  
of collapse-prone regions, such as the pharyn-
geal cavity, soft palate, and tongue base, the- 
reby reducing apnea and hypopnea events, 
improving nocturnal oxygen saturation, and 
stabilizing sleep architecture and autonomic 
nervous function [6, 7]. Compared with basic 
lifestyle management, such as dietary control, 
exercise intervention, and positional therapy, 
CPAP can reduce the persistent systemic stim-
ulation caused by intermittent hypoxia at the 
pathological level. Therefore, it may help re- 
duce inflammatory activation and improve  
vascular endothelial injury [8]. Although the 
beneficial effects of CPAP on sleep-related 
parameters and inflammatory status in OSAHS 
have been reported previously, most existing 
studies have focused on single categories of 
outcomes or highly selected study populati- 
ons. Real-world evidence simultaneously evalu-
ating sleep parameters, hemorheology, inflam-
matory cytokines, vascular endothelial func-
tion, upper airway anatomical changes, and 
health-related quality of life remains relatively 
limited. Therefore, the present single-center 
retrospective study analyzed data from 89 
patients with OSAHS to provide a short-term 
multidimensional assessment of CPAP com-
bined with conventional lifestyle intervention  
in routine clinical practice.

Materials and methods

General information

This was a single-center retrospective study. 
The clinical data of 89 patients with obstruc- 
tive sleep apnea-hypopnea syndrome (OSAHS) 
who were treated in our hospital from July 2023 

to September 2025 were retrospectively ana-
lyzed. All data were obtained from the hos- 
pital electronic medical record system and fol-
low-up records. According to different treat-
ment regimens, the 89 patients with OSAHS 
were divided into two groups. The control gro- 
up included 47 patients who received conven-
tional treatment, namely lifestyle intervention 
alone, while the study group included 42 
patients who received continuous positive air-
way pressure (CPAP) therapy in addition to con-
ventional treatment.

Case selection criteria

Inclusion criteria: The inclusion criteria were  
as follows: (1) Patients who met the diagnostic 
criteria for OSAHS and were newly diagnosed 
[9]; (2) Patients aged 18-65 years; (3) Pa- 
tients with complete clinical data, treatment 
records, and follow-up records; (4) Patients 
without contraindications to CPAP therapy.

Exclusion criteria: The exclusion criteria were 
as follows: (1) Patients complicated with cen-
tral sleep apnea syndrome; (2) Patients com- 
plicated with severe pulmonary diseases such 
as severe pulmonary bullae, pneumothorax,  
or mediastinal emphysema; (3) Pregnant or lac-
tating women; (4) Patients with severe organ 
dysfunction, malignant tumors, or coagulation 
disorders; (5) Patients with severe mental dis-
orders or cognitive impairment; (6) Patients 
with acute or chronic infection, trauma, or sur-
gery within the past month.

Patients with incomplete baseline data, incom-
plete treatment records, missing 12-week fol-
low-up data, or discontinuation of treatment 
during the study period were excluded from  
the final analysis. No imputation was perform- 
ed for missing data. Only patients who com- 
pleted the full 12-week treatment and follow-
up were included in the final cohort.

Ethics approval and consent to participate:  
This retrospective single-center study was 
approved by the Clinical Research Ethics 
Committee of the First Hospital of Hebei 
Medical University (Approval No. [2025] Re- 
search Ethics Review No. 218). The study was 
conducted in accordance with the principles  
of the Declaration of Helsinki. Because the 
study involved only the retrospective analysis 
of anonymized clinical data and posed no addi-
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tional risk to patients, the requirement for writ-
ten informed consent was waived by the ethics 
committee.

Methods

Control group: Patients in the control group 
received standardized conventional lifestyle 
intervention. The main measures included 
strict control of total caloric intake, a low-fat 
and low-sugar diet, at least 150 minutes of 
moderate-intensity aerobic exercise per week, 
body weight control, smoking cessation and 
alcohol restriction, avoidance of sleeping in  
the supine position, preference for lateral 
sleeping position, establishment of regular 
sleep and rest habits, and avoidance of stay- 
ing up late or excessive fatigue. During the 
intervention period, outpatient follow-up was 
conducted once every 4 weeks.

Study group: Patients in the study group 
received CPAP therapy in addition to conven-
tional lifestyle intervention. An automatic con-
tinuous positive airway pressure ventilator  
was used. Before treatment, overnight poly-
somnography-based pressure titration was 
performed. Individualized therapeutic pres- 
sure was set according to apnea events, blood 
oxygen fluctuation, and patient tolerance, with 
a pressure range of 6-18 cmH2O. Patients  
were instructed to wear an appropriate nasal 
mask, connect the tubing properly, and receive 
nocturnal ventilation therapy for at least 5 
hours per night. During treatment, medical 
staff conducted follow-up every 2 weeks to 
manage adverse reactions such as mask  
leakage, nasal dryness, pharyngeal discom- 
fort, and pressure intolerance, and to dynami-
cally adjust ventilator parameters to ensure 
treatment compliance. Both groups were treat-
ed for 12 weeks.

Observation indicators

Clinical efficacy: Clinical efficacy was evaluat- 
ed according to the Guidelines for the Dia- 
gnosis and Surgical Treatment of Obstructive 
Sleep Apnea-Hypopnea Syndrome [10]. A mark-
edly effective response was defined as a post-
treatment AHI < 5 events/h, lowest oxygen sat-
uration (LSaO2) ≥ 90%, and complete resolu-
tion of daytime sleepiness, nocturnal snoring, 
and choking episodes. An effective response 
was defined as a ≥ 50% reduction in AHI and a 

≥ 10% increase in LSaO2 from baseline, with 
AHI remaining ≥ 5 events/h, accompanied by 
significant relief of daytime sleepiness and  
nocturnal symptoms. Ineffective was defined 
as failure to meet the criteria for markedly 
effective or effective. The total effective rate 
was calculated as markedly effective plus 
effective.

Sleep quality: Before treatment and after 12 
weeks of treatment, the AHI and LSaO2 were 
monitored and recorded using a Mikie® PSM- 
E polysomnography monitor (Zhejiang Medical 
Device Registration Certificate No. 202020- 
71350). Subjective sleep quality was assess- 
ed using the Pittsburgh Sleep Quality Index 
(PSQI). The total PSQI score ranges from 0 to 
21, with higher scores indicating poorer sleep 
quality.

Upper airway cross-sectional area: Before 
treatment and after 12 weeks of treatment, 
upper airway CT scanning was performed. The 
cross-sectional areas of four upper airway 
planes, including the nasopharynx, retropa- 
latal region, retroglossal region, and retroepi-
glottic region, were measured during quiet 
breathing to evaluate improvement in upper  
airway narrowing.

Hemorheology: Before treatment and after 12 
weeks of treatment, 5 mL of fasting venous 
blood was collected from the elbow vein. Whole 
blood viscosity at high, medium, and low shear 
rates, as well as plasma viscosity, were mea-
sured using an SA-9800 automatic hemor- 
heology analyzer (Beijing Succeeder Techno- 
logy Inc., Beijing Medical Device Registration 
No. 20192220682). All procedures were per-
formed strictly according to the manufacturer’s 
instructions.

Inflammatory cytokines: Before treatment and 
after 12 weeks of treatment, 5 mL of fasting 
venous blood was collected, and serum was 
separated by centrifugation at 3,000 r/min for 
10 min. Serum levels of interleukin-6 (IL-6), 
interleukin-1β (IL-1β), and tumor necrosis fa- 
ctor-α (TNF-α) were detected using enzyme-
linked immunosorbent assay (ELISA). All ELISA 
kits were purchased from Wuhan Saios Bio- 
technology Co., Ltd.

Vascular endothelial function: Before treat-
ment and after 12 weeks of treatment, serum 
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levels of endothelin-1 (ET-1), nitric oxide (NO), 
and von Willebrand factor (vWF) were mea-
sured using ELISA. All kits were purchased from 
Wuhan Saios Biotechnology Co., Ltd.

Quality of life: Before treatment and after  
12 weeks of treatment, quality of life was 
assessed using the World Health Organiza- 
tion Quality of Life Brief Scale (WHOQOL-BREF). 
The scale includes four domains: physical 
health, psychological health, social relation-
ships, and environment. Each domain has a  
full score of 100 points, with higher scores indi-
cating better quality of life.

Statistical analysis

Statistical analyses were performed using IBM 
SPSS Statistics version 25.0. Measurement 
data were expressed as mean ± standard devi-
ation. Independent-samples t tests were used 
for comparisons between groups, and paired t 
tests were used for comparisons before and 
after treatment within the same group. Count 
data were expressed as numbers and percent-
ages [n (%)], and comparisons between groups 
were performed using the chi-square test or 
Fisher’s exact test. A value of P < 0.05 was  
considered statistically significant.

Results

Baseline characteristics

A total of 89 patients met the inclusion and 
exclusion criteria and were included in the final 
analysis. All included patients completed the 
full 12-week treatment and follow-up, and no 
additional cases were excluded because of 
missing follow-up data after enrollment. There 
were no statistically significant differences 
between the two groups in baseline character-
istics, including sex distribution, age, BMI, and 
disease severity (P > 0.05), indicating com- 
parability between the groups (Table 1).

Clinical efficacy

The total effective rate in the study group was 
significantly higher than that in the control 
group (92.86% vs. 42.55%, P < 0.001; Figure 
1).

Sleep quality

Before treatment, there were no statistically 
significant differences in AHI, LSaO2, and PSQI 
scores between the two groups (P > 0.05). 
After treatment, AHI and PSQI scores de- 
creased significantly in both groups, with 
greater reductions observed in the study 
group. In contrast, LSaO2 increased signifi- 
cantly in both groups, and the increase was 
more pronounced in the study group (P < 
0.05). See Figure 2.

Changes in the cross-sectional areas of differ-
ent upper airway planes

Before treatment, there were no significant  
differences in the cross-sectional areas of dif-
ferent upper airway planes between the two 
groups (P > 0.05). After treatment, the cross-
sectional areas of all measured upper airway 
planes were significantly increased compared 
with baseline in both groups (P < 0.05). How- 
ever, comparisons between the two groups at 
the same time point showed no significant dif-
ferences (P > 0.05; Table 2).

Hemorheology

Before treatment, the levels of whole blood vis-
cosity and plasma viscosity were comparable 
between the two groups, with no statistically 
significant differences (P > 0.05). After treat-
ment, all hemorheological indicators decreas- 
ed significantly in both groups, and the re- 
ductions were more pronounced in the study 
group (P < 0.05). See Table 3.

Table 1. Comparison of baseline data between the two groups

Group Gender  
(Male/Female) Age (Years) Body Mass 

Index (kg/m2) 

Severity (Mild/
Moderate/

Severe)

Disease 
Duration 
(Years)

Comorbidities  
(Hypertension/ 

Hyperlipidemia/Diabetes)
Control group (n=47) 27/20 56.60±7.52 26.94±3.17 5/27/15 3.92±1.15 20/12/15
Study group (n=42) 22/20 57.04±8.18 26.77±3.65 5/25/12 4.13±1.24 17/13/12
χ2/t/Z 0.230 0.264 0.235 0.356 0.829 0.337
P 0.632 0.792 0.815 0.722 0.410 0.845
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Inflammatory cytokines

Before treatment, there were no statistically 
significant differences in serum IL-6, IL-1β,  
and TNF-α levels between the two groups (P > 
0.05). After treatment, the levels of all inflam-
matory cytokines decreased significantly in 
both groups, and the reductions were more  

pronounced in the study group (P < 0.05). See 
Figure 3.

Vascular endothelial function

Before treatment, there were no significant dif-
ferences in ET-1, NO, and vWF levels between 
the two groups (P > 0.05). After treatment, ET-1 

Figure 1. Comparison of clinical efficacy and overall response rate between the two groups. A. Distribution of mark-
edly effective, effective, and ineffective responses. B. Comparison of overall response rate between the two groups.

Figure 2. Effects of treatment on sleep-related parameters in both groups. A. Apnea-Hypopnea Index (AHI, events/h). 
B. Lowest oxygen saturation (LSaO2, %). C. Pittsburgh Sleep Quality Index (PSQI, score). Data are presented as mean 
± SD. ***P < 0.001 vs. before treatment within the same group; ###P < 0.001 between groups.
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and vWF levels decreased significantly in both 
groups, with greater reductions observed in the 
study group. In contrast, NO levels increased 
significantly in both groups, and the increase 
was more pronounced in the study group (P < 
0.05). See Table 4.

Quality of life

Before treatment, there were no statistically 
significant differences between the two groups 
in the WHOQOL-BREF scores for the physical, 
psychological, social relationship, and environ-
mental domains (P > 0.05). After treatment, 

the scores of all quality-of-life domains in- 
creased significantly in both groups, and the 
increases were more pronounced in the study 
group (P < 0.05). See Table 5.

Discussion

In recent years, influenced by obesity, un- 
healthy lifestyle habits, and other factors, the 
prevalence of obstructive sleep apnea-hypop-
nea syndrome (OSAHS) has continued to in- 
crease in China, and the affected population 
has gradually become younger [11]. Currently, 
lifestyle intervention remains a fundamental 

Table 2. Comparison of cross-sectional areas at different upper airway levels between the two groups  
(
_
x±s, cm2)

Nasopharynx Retropalatal region Retroglossal region Retroepiglottic region
Before 

treatment
After  

treatment
Before 

treatment
After  

treatment
Before 

treatment
After  

treatment
Before 

treatment
After  

treatment
Control group (n=47) 0.82±0.10 1.13±0.15* 0.77±0.12 1.06±0.15* 0.70±0.12 1.12±0.15* 0.74±0.15 1.17±0.14*

Study group (n=42) 0.80±0.12 1.16±0.13* 0.76±0.15 1.09±0.17* 0.72±0.14 1.15±0.17* 0.73±0.13 1.20±0.18*

t 0.857 1.003 0.349 0.885 0.726 0.885 0.334 0.883
P 0.394 0.319 0.728 0.379 0.470 0.379 0.739 0.380
Note: Compared with before treatment in the same group, *P < 0.05.

Table 3. Comparison of hemorheological indicators between the two groups (
_
x±s, mPa.s)

Group

Whole blood high-shear 
viscosity

Whole blood medium-
shear viscosity

Whole blood low-shear 
viscosity Plasma viscosity

Before 
treatment

After  
treatment

Before 
treatment

After  
treatment

Before 
treatment

After  
treatment

Before 
treatment

After  
treatment

Control group (n=47) 5.22±0.70 4.73±0.55* 5.84±0.82 4.92±0.65* 8.96±1.12 7.25±0.86* 1.94±0.32 1.56±0.25*

Study group (n=42) 5.11±0.65 4.06±0.53* 5.70±0.74 4.30±0.51* 8.85±1.05 6.12±0.75* 1.96±0.35 1.29±0.27*

t 0.765 5.836 0.842 4.964 0.476 6.570 0.282 4.898
P 0.446 < 0.001 0.402 < 0.001 0.635 < 0.001 0.779 < 0.001
Note: Compared with the baseline level before treatment in this group, *P < 0.05.

Figure 3. Effects of treatment on serum inflammatory cytokine levels in both groups. A. Tumor necrosis factor-alpha 
(TNF-α, pg/mL). B. Interleukin-1 beta (IL-1β, pg/mL). C. Interleukin-6 (IL-6, pg/mL). Data are presented as mean ± 
SD. ***P < 0.001 vs. before treatment within the same group; ###P < 0.001 between groups.
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treatment strategy for OSAHS. This approach is 
simple to implement and it is inexpensive,  
additionally it can reduce the degree of airway 
obstruction to some extent. However, lifestyle 
intervention alone usually takes effect slowly 
and may only provide good disease control in 
patients with mild OSAHS. It cannot correct  
the pathological state of upper airway soft tis-
sue relaxation and collapse during sleep from 
an anatomical perspective, nor can it com- 
pletely halt the inflammatory cascade and pro-
gressive endothelial injury induced by chronic 
intermittent hypoxia [12, 13]. Moreover, its 
effects on symptom improvement and long-
term prognosis in patients with moderate to 
severe OSAHS are limited. Therefore, more 
effective treatment strategies are needed. The 
present study does not aim to re-establish 
CPAP as an effective treatment for OSAHS, as 
this has been supported by previous clinical  
trials and meta-analyses. Instead, our study 
provides additional real-world evidence by si- 
multaneously assessing multiple clinically re- 
levant dimensions, including sleep quality, he- 
morheology, inflammatory cytokines, vascular 
endothelial function, upper airway anatomical 
changes, and quality of life after a 12-week 
treatment period.

Continuous positive airway pressure (CPAP)  
is a first-line conservative treatment for moder-
ate to severe OSAHS and is currently recom-

mended by clinical guidelines [14, 15]. In this 
study, CPAP combined with conventional life-
style intervention was applied to patients with 
OSAHS. The results showed that the total  
clinical effective rate in the study group was 
significantly higher than that in the control 
group. After treatment, the improvements in 
sleep quality indicators, including AHI, LSaO2, 
and PSQI score, were also significantly greater 
in the study group than in the control group. 
These findings suggest that CPAP can sig- 
nificantly improve overall clinical efficacy and 
enhance sleep quality from both subjective  
and objective perspectives.

The possible reason is that patients with 
OSAHS often have multilevel anatomical nar-
rowing of the upper airway, including the naso-
pharynx, retropalatal, retroglossal, and retro-
epiglottic regions. Relaxation and collapse of 
upper airway soft tissues during sleep are the 
fundamental causes of apnea, hypopnea, and 
intermittent hypoxia. CPAP provides continu- 
ous positive airway pressure, which physically 
supports and opens the collapsed upper air- 
way lumen, expands the cross-sectional area  
of different anatomical planes, relieves noctur-
nal airway obstruction, reduces AHI, increas- 
es nocturnal LSaO2, decreases microarousals 
and sleep fragmentation, and helps restore a 
normal sleep cycle [16, 17]. In this study, the 
cross-sectional areas of different upper airway 

Table 4. Comparison of vascular endothelial function indicators between the two groups (
_
x±s)

Group
ET-1 (pg/mL) NO (μmol/L) vWF (%)

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

Before  
treatment

After  
treatment

Control group (n=47) 79.12±10.37 64.20±9.12* 34.12±6.40 44.10±4.15* 186.20±36.67 156.50±24.88*

Study group (n=42) 81.23±12.53 44.52±8.20* 32.87±5.77 57.30±5.89* 183.47±41.90 125.32±23.10*

t 0.869 10.655 0.963 12.322 0.328 6.104
P 0.387 < 0.001 0.338 < 0.001 0.744 < 0.001
Note: Compared with before treatment in the same group, *P < 0.05.

Table 5. Comparison of quality of life scores between the two groups (
_
x±s, Score)

Physical health Psychological health Social relationships Environment
Before 

treatment
After  

treatment
Before 

treatment
After  

treatment
Before 

treatment
After  

treatment
Before 

treatment
After  

treatment
Control group (n=47) 52.12±6.10 67.13±5.33* 54.66±6.24 69.42±5.40* 53.45±6.32 70.12±5.66* 53.77±6.42 68.75±5.25*

Study group (n=42) 51.30±5.55 71.20±6.55* 53.70±5.77 72.65±6.44* 53.10±5.70 74.07±6.20* 52.87±5.55 72.44±6.80*

t 0.661 3.229 0.751 2.573 0.273 3.142 0.703 2.882

P 0.511 0.002 0.455 0.012 0.785 0.002 0.484 0.005
Note: Compared with before treatment in the same group, *P < 0.05.



Effects of CPAP on inflammation and endothelial function in OSAHS

8864	 Am J Transl Res 2026;18(10):8857-8866

planes increased after treatment in both 
groups, but there were no significant differenc-
es between the two groups. This suggests that 
CPAP may help maintain airway patency and 
reduce recurrent airway collapse caused by 
changes in body position during sleep, thereby 
improving nocturnal sleep status and support-
ing the overall therapeutic effect [18].

Long-term nocturnal intermittent hypoxia in 
patients with OSAHS can increase erythrocyte 
aggregation and reduce erythrocyte deform-
ability, leading to abnormal increases in whole 
blood viscosity at high, medium, and low shear 
rates, as well as plasma viscosity. As a result, 
the blood may exhibit a hyperviscous, hyperco-
agulable, and hyperaggregable state, which 
slows microcirculatory perfusion and further 
aggravates tissue ischemia and hypoxia. These 
changes interact with vascular endothelial in- 
jury and the progression of atherosclerosis. In 
this study, whole blood viscosity at high, medi-
um, and low shear rates and plasma viscosity 
after treatment were significantly better in the 
study group than in the control group, indicat-
ing that CPAP can improve hemorheological 
status in patients with OSAHS. This may be 
because CPAP effectively corrects nocturnal 
intermittent hypoxia, reduces hypoxia-induced 
excessive erythrocyte aggregation and mem-
brane dysfunction, decreases plasma macro-
molecular protein concentration, improves ery- 
throcyte deformability, and thereby reduces 
whole blood and plasma viscosity. This impro- 
vement in systemic microcirculatory perfusion 
may be one of the important mechanisms by 
which CPAP reduces the risk of cardiovascular 
and cerebrovascular events in these patients.

Repeated hypoxia-reoxygenation cycles in 
patients with OSAHS can activate systemic in- 
flammatory pathways, induce excessive activa-
tion of monocytes and macrophages, and pro-
mote the release of pro-inflammatory cyto-
kines such as IL-6, IL-1β, and TNF-α into the 
circulation, forming a persistent low-grade 
inflammatory microenvironment and further 
aggravating tissue injury [19, 20]. The present 
study showed that the levels of inflammatory 
cytokines after treatment were significantly 
lower in the study group than in the control 
group. This suggests that CPAP can downregu-
late inflammatory pathway activity by blocking 
hypoxic stress, inhibit the synthesis and re- 

lease of pro-inflammatory cytokines, and pre-
vent the progression of systemic chronic in- 
flammatory responses.

The vascular endothelium serves as a critical 
barrier in maintaining vascular homeostasis. 
Intermittent hypoxia can directly cause oxida-
tive stress injury in endothelial cells, resulting 
in decreased secretion of the vasodilator nitric 
oxide (NO), increased levels of the vasocon-
strictor endothelin-1 (ET-1), and elevated von 
Willebrand factor (vWF), a marker of endotheli-
al injury. These changes lead to an imbalance 
in vascular relaxation and contraction and im- 
pairment of endothelial barrier function [21]. 
In this study, vascular endothelial function 
indicators in the study group were significantly 
better than those in the control group after 
treatment (P < 0.05), indicating that CPAP  
can significantly reduce vascular endothelial 
injury in patients with OSAHS. The possible 
mechanism is that CPAP corrects hypoxemia, 
reduces oxidative stress injury in endothelial 
cells, regulates the balance of vasoactive fac-
tor secretion, and promotes the repair of dam-
aged vascular endothelial function. This may 
help reduce the risk of vascular diseases such 
as atherosclerosis.

In terms of quality of life, the WHOQOL-BREF 
scores in all domains after treatment were  
significantly higher in the study group than in 
the control group (P < 0.05), suggesting that 
CPAP can effectively improve quality of life in 
patients with OSAHS. This may be related to 
the comprehensive improvement in sleep qu- 
ality, inflammatory status, vascular endothe- 
lial function, and hemorheological parameters. 
As these physiological abnormalities improve, 
patients’ clinical symptoms are relieved, and 
their physical and psychological status also 
improves, leading to an overall enhancement 
in quality of life.

In this single-center retrospective cohort, CPAP 
combined with conventional lifestyle inter- 
vention demonstrated superior short-term im- 
provements in sleep parameters, inflammatory 
cytokines, hemorheological indicators, vascu-
lar endothelial function, and quality of life in 
patients with OSAHS. These findings provide 
real-world supportive evidence for the multidi-
mensional clinical benefits of CPAP, but should 
be further validated in prospective multicenter 
studies with larger sample sizes. However, this 
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study was a single-center retrospective analy-
sis with a limited sample size, and only patients 
treated in our hospital were included, which 
may have introduced selection bias. In addi-
tion, the follow-up period was only 12 weeks, 
and the long-term effects of CPAP on inflam- 
matory cytokines, vascular endothelial func-
tion, and cardiovascular and cerebrovascular 
outcomes were not observed. Future multi-
center, large-sample, prospective controlled 
studies with extended follow-up are needed  
to further explore the long-term effects and 
mechanisms of CPAP on inflammation and va- 
scular endothelial outcomes in patients with 
OSAHS.

In addition, this study mainly relied on con- 
ventional clinical indicators, including sleep 
parameters, inflammatory cytokines, hemorhe-
ological parameters, endothelial function mark-
ers, and quality-of-life scores, and did not 
include novel biomarkers or advanced detec-
tion techniques. Propensity score matching 
was not performed due to the small sample 
size, which may have further reduced statisti- 
cal power. Therefore, residual confounding and 
selection bias cannot be completely excluded, 
and the findings should be interpreted cau-
tiously and further validated in larger prospec-
tive multicenter studies incorporating novel 
indicators and appropriate confounder-adjust-
ment methods. Because of the limited sample 
size, subgroup analyses according to OSAHS 
severity, BMI, CPAP adherence, or therapeutic 
pressure were not performed; therefore, poten-
tial heterogeneity in treatment effects across 
these clinical characteristics could not be ade-
quately assessed.

Acknowledgements

This research was funded by Medical Science 
Research Project of Hebei [grant number 
20220175].

Disclosure of conflict of interest

None.

Address correspondence to: Jihua Zhang, Center  
for Snoring Disorders, The First Hospital of Hebei 
Medical University, Shijiazhuang 050031, Hebei, 
China. Tel: +86-17733820880; E-mail: Zhangjihua- 
21cn@126.com

References

[1]	 de Araujo Dantas AB, Gonçalves FM, Martins 
AA, Alves GÂ, Stechman-Neto J, Corrêa CC, 
Santos RS, Nascimento WV, de Araujo CM and 
Taveira KVM. Worldwide prevalence and asso-
ciated risk factors of obstructive sleep apnea: 
a meta-analysis and meta-regression. Sleep 
Breath 2023; 27: 2083-2109.

[2]	 Lavalle S, Masiello E, Iannella G, Magliulo G, 
Pace A, Lechien JR, Calvo-Henriquez C, Cocuz-
za S, Parisi FM, Favier V, Bahgat AY, Camma-
roto G, La Via L, Gagliano C, Caranti A, Vicini C 
and Maniaci A. Unraveling the complexities of 
oxidative stress and inflammation biomarkers 
in obstructive sleep apnea syndrome: a com-
prehensive review. Life (Basel) 2024; 14: 425.

[3]	 Liu W, Zhang L, Liao W, Liu H, Liang W, Yan J, 
Huang Y, Jiang T, Wang Q and Zhang C. Unveil-
ing the molecular and cellular links between 
obstructive sleep apnea-hypopnea syndrome 
and vascular aging. Chin Med J (Engl) 2025; 
138: 155-171.

[4]	 Mao Z, Zheng P, Zhu X, Wang L, Zhang F, Liu H, 
Li H, Zhou L and Liu W. Obstructive sleep ap-
nea hypopnea syndrome and vascular lesions: 
an update on what we currently know. Sleep 
Med 2024; 119: 296-311.

[5]	 Balk EM, Adam GP, Cao W, Bhuma MR, 
D’Ambrosio C and Trikalinos TA. Long-term ef-
fects on clinical event, mental health, and re-
lated outcomes of CPAP for obstructive sleep 
apnea: a systematic review. J Clin Sleep Med 
2024; 20: 895-909.

[6]	 Feng G, Zhuge P, Zhang Z and Ma J. The impact 
of continuous positive airway pressure therapy 
on cardiovascular events in patients with ob-
structive sleep apnoea: an updated systema- 
tic review and meta-analysis. Sleep Breath 
2024; 28: 2095-2105.

[7]	 Zhu Q, Luo Q, Wang Z, Chen S, Chen G and 
Huang S. Effects of continuous positive airway 
pressure therapy on inflammatory markers in 
patients with obstructive sleep apnea: a meta-
analysis of randomized controlled trials. Sleep 
Breath 2025; 9: 182.

[8]	 Mohammadi I, Adibparsa M, Yashooa RK, Se-
hat MS and Sadeghi M. Effect of continuous 
positive airway pressure therapy on blood lev-
els of IL-6, IL-10, IL-18, IL-1β, IL-4, and IL-17 in 
obstructive sleep apnoea adults: a systematic 
review, meta-analysis and trial sequential anal-
ysis. Int Orthod 2024; 22: 100917.

[9]	 Chinese Medical Association, Chinese Medical 
Journals Publishing House, Chinese Society of 
General Practice, Sleep-Related Breathing Dis-
orders Group of the Chinese Thoracic Society, 
Editorial Board of Chinese Journal of General 
Practitioners of Chinese Medical Association 

mailto:Zhangjihua21cn@126.com
mailto:Zhangjihua21cn@126.com


Effects of CPAP on inflammation and endothelial function in OSAHS

8866	 Am J Transl Res 2026;18(10):8857-8866

and Expert Group of Primary Guidelines for  
Primary Care of Respiratory System Diseases. 
Guideline for primary care of adult obstructive 
sleep apnea (2018). Chin J Gen Pract 2019; 
18: 21-29.

[10]	 Editorial Board of Chinese Journal of Otorhino-
laryngology Head and Neck Surgery, Laryn- 
gology Group of the Chinese Society of Otorhi-
nolaryngology Head and Neck Surgery and Chi-
nese Medical Association. Guideline for the di-
agnosis and surgical treatment of obstructive 
sleep apnea hypopnea syndrome. Zhonghua 
Er Bi Yan Hou Tou Jing Wai Ke Za Zhi 2009; 44: 
95-96.

[11]	 Volpentesta M, Condoleo V, Panza A, Severini 
G, Soraci L, Rotondo C, Armentaro G, Pelaia C, 
Fiorentino VT, Andreozzi F, Sesti G, Corsonello 
A and Sciacqua A. Effects of continuous posi-
tive airway pressure treatment on vascular 
function in a real-life cohort of elderly patients 
with obstructive sleep apnoea syndrome. Bio-
medicines 2024; 12: 2563.

[12]	 Huang Z, Zhao Q, Zhao Z, Thomas RJ, Duan A, 
Li X, Zhang S, Gao L, An C, Wang Y, Li S,  
Wang Q, Luo Q and Liu Z; Consensus Group; 
National Cardiovascular Disease Expert Com-
mittee; Sleep Medicine Professional Commit-
tee Cardiovascular Group of the Chinese Medi-
cal Doctor Association; Elderly Sleep Disorders 
and Cardiopulmonary Vascular Group of the 
Chinese Society of Gerontology and Geriatrics. 
Chinese consensus report on the assessment 
and management of obstructive sleep apnea 
in patients with cardiovascular disease: 2024 
edition. Sleep Med 2025; 126: 248-259.

[13]	 Bent Z, Kuck L, Sabapathy S, Sriram KB, Mc-
Namee AP and Simmonds MJ. Single-night 
continuous positive airway pressure treatment 
improves blood fluid properties in individuals 
recently diagnosed with obstructive sleep ap-
noea. Microvasc Res 2023; 148: 104549.

[14]	 Campos-Rodriguez F, Asensio-Cruz MI, Corde-
ro-Guevara J, Jurado-Gamez B, Carmona-Ber-
nal C, Gonzalez-Martinez M, Troncoso MF, 
Sanchez-Lopez V, Arellano-Orden E, Garcia-
Sanchez MI and Martinez-Garcia MA; Spanish 
Sleep Network. Effect of continuous positive 
airway pressure on inflammatory, antioxidant, 
and depression biomarkers in women with  
obstructive sleep apnea: a randomized con-
trolled trial. Sleep 2019; 42: zsz145.

[15]	 Ning Y, Zhang TS, Wen WW, Li K, Yang YX, Qin 
YW, Zhang HN, Du YH, Li LY, Yang S, Yang YY, 
Zhu MM, Jiao XL, Zhang Y, Zhang M and Wei 
YX. Effects of continuous positive airway pres-
sure on cardiovascular biomarkers in patients 
with obstructive sleep apnea: a meta-analysis 
of randomized controlled trials. Sleep Breath 
2019; 23: 77-86.

[16]	 Crilly SM, O’Donnell C, O’Mahony A, O’Riordan 
B, Traynor M, McDonald K, Ledwidge M, 
O’Shea D, Murphy D, Dodd JD and Ryan S. 
CPAP but not liraglutide-mediated weight loss 
improves early cardiovascular disease in OSA: 
a proof-of-concept study using vascular PET- 
CT and AI-enabled CTCA plaque analysis. Eur 
Congr Radiol 2024; C-14363.

[17]	 Milinovic K, Pavlinac Dodig I, Lusic Kalcina L, 
Pecotic R, Ivkovic N, Valic M and Dogas Z. Ad-
herence to CPAP therapy in obstructive sleep 
apnea: a prospective study on quality of life 
and determinants of use. Eur J Investig Health 
Psychol Educ 2024; 14: 2463-2475.

[18]	 Lewis EF, Wang R, Punjabi N, Gottlieb DJ, Quan 
SF, Bhatt DL, Patel SR, Mehra R, Blumenthal 
RS, Weng J, Rueschman M and Redline S. Im-
pact of continuous positive airway pressure 
and oxygen on health status in patients with 
coronary heart disease, cardiovascular risk 
factors, and obstructive sleep apnea: a Heart 
Biomarker Evaluation in Apnea Treatment 
(HEARTBEAT) analysis. Am Heart J 2017; 189: 
59-67.

[19]	 Lv M, Mao J, Wang S, Zhang C, Qian C, Zhu R, 
Xiong S, Zhang Y and Guo L. Effect of continu-
ous positive airway pressure on cardiometa-
bolic risk factors in patients with obstructive 
sleep apnea: a systematic review and meta-
analysis. Respir Med 2024; 235: 107852.

[20]	 Coughlin SR, Mawdsley L, Mugarza JA, Calver-
ley PM and Wilding JP. Obstructive sleep ap-
noea is independently associated with an in-
creased prevalence of metabolic syndrome. 
Eur Heart J 2004; 25: 735-741.

[21]	 Tosun F, Babayiğit C, Dikmen N, Doğan S and 
Dirican E. The effect of continuous positive air-
way pressure treatment on inflammatory pa-
rameters and periostin levels in patients with 
obstructive sleep apnea syndrome. Sleep 
Breath 2023; 27: 275-282.


