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Abstract
Background: To investigate the influence of continuous positive airway pressure (CPAP) on lipid profiles of the patients®
obstructive sleep apnea (OSA) in this meta-analysis.

Methods: Relevant studies reporting the correlation between CPAP and lipid profiles of OSA patients were searched in Pubmed,
Cochrane Library and Embase before January 1, 2021. Data of eligible studies were extracted and analyzed using the fixed-effect
or random-effect model. Standard mean difference (SMD) and 95% confidence interval (95% Cl) were calculated to assess such
influence. Subgroup analysis based on CPAP duration was further performed. STATA 12.0 was used in this meta-analysis.

Results: A total of 12 independent randomized controlled studies involved 1129 OSA patients were recruited in this meta-
analysis. The analyzed lipid profiles included total cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL) and high density
lipoprotein (HDL). CPAP was not correlated to TC (SMD = -0.07, 95% Cl =-0.33 to 0.19), TG (SMD =-0.01, 95% Cl =-0.19 to
0.17), LDL (SMD =-0.01, 95% CIl =-0.28 to 0.21) and HDL (SMD = 0.10, 95% Cl =-0.03 to 0.22) in OSA patients. Moreover,
CPAP duration (=12 weeks; >12 weeks; <12 weeks) also did not influence lipid profiles of OSA patients as well.

Conclusions: Regardless of the treatment in CPAP duration, it doses does not influence lipid profiles of OSA patients, including
TC, TG, LDL and HDL. The results are inconsistent with previous findings, which should be further validated in the multi-center,
long-term randomized controlled trials.

Abbreviations: Cl = confidence interval, CPAP = continuous positive airway pressure, LDL = low density lipoprotein, OSA =
obstructive sleep apnea, RCTs = randomized controlled studies, SMD = standard mean difference, TC = total cholesterol, TG =

triglyceride.
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1. Introduction

Obstructive sleep apnea (OSA) is a common sleep disorder char-
acterized by repeated apneas and hypopneas during sleep.!"? The
prevalence of OSA ranges 9% to 38%, which can lead to sleep
fragmentation and long-term intermittent hypoxia at night, and
as a result, daytime sleepiness remarkably influences the quality
of sleep and life, and even the cognitive impairment.”?! OSA has
been considered as a source of multiple systemic diseases, which
is a main factor influencing the lifespan.’** However, the exact
pathogenesis of OSA is unclear. Currently, obesity has been gen-
erally considered as a vital cause of OSA."51 It is reported that
at least 60% to 70% of OSA patients are obese population,
who are usually combined with lipid metabolism disorders or
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hyperlipidemia.l®”l Therefore, the obesity might enhance the risk
of OSA and its relevant complications. By detecting lipid profiles
of OSA patients before and after the treatment and exploring
the potential influencing factors are beneficial to apply timely
health management of OSA patients.®”!

Continuous positive airway pressure (CPAP) applies a posi-
tive end expiration pressure in the process of intermittent pos-
itive pressure ventilation."®!!I It is an effective approach in the
treatment of OSA-induced nocturnal hypoxemia, apnea and
daytime sleepiness.!'>!3! So far, the conclusion about the influence
of CPAP on blood lipids of OSA patients is inconsistent. Most
studies focused on the change of lipid profiles before and after
CPAP, and whether CPAP duration can influence lipid profiles
of OSA patients is unknown.!"*!5 Therefore, this meta-analysis
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intends to investigate the role of CPAP, including its treatment
duration on the changes of lipid profiles of OSA patients.

2. Methods

This systematic review and meta-analysis were performed
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines. No protocol was used
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for this meta-analysis. The ethical approval was not necessary
and waived.

2.1. Literature search

By searching key words, including CPAP, OSA and lipid profiles
in Pubmed, Cochrane Library and Embase, relevant random-
ized controlled studies (RCTs) published before January 1,2021

Characteristics of studies that investigated the continuous positive airway pressure (CPAP) effects on lipid profiles in obstructive

sleep apnea.
Males Agerange BMI(Kg/ Diabetic CPAP duration  Study Outcome
Author Year Country Ethnicity Number (%) (years) m?) mellitus (weeks) design measures Il
Campos- 2017 Spain Caucasian 307 0 571101 33.7+48 NM 12 TC,TG, LDL,HDL
Rodriguez

Lam 2017 China Asian 64 81.0 545+93 308+64 Yes 12 TC,TG, LDL,HDL

Huang 2016  China Asian 78 83.3 620+65 23.0+11 NM 24,48 Parallel  TC,TG, LDL,HDL

Chirinos 2014 American Mixed 119 57.5 49.0£NM  389+65 NM 24 Parallel  TC,TG, LDL,HDL

Garcia-Rio 2013 Spain Caucasian 123 862 58.0+11.0 27.3+35 NM 2 Parallel  TC,TG, LDL,HDL

Craig 2012 United Kingdom  Caucasian 195 78.5 57.9+72 322+56 Yes 24 Parallel  TC

Kohler 2011 Switzerland Caucasian 20 95.0 63651 329+65 NM 2 Parallel  TC,TG, LDL,HDL

Sharma 2011 India Asian 43 84 450+80 338+47 NM 12 Cross-  TG,TG, LDL,HDL
over

Comondore 2009  United Kingdom  Caucasian 13 69 555+71 311+£NM NM 4 Cross-  TG,TG, LDL,HDL
over

Coughlin 2007  United Kingdom  Caucasian 35 100 490+83 36176 No 6 Cross-  TC,TG, LDL,HDL
over

Drager 2007  Brazil Caucasian 24 100 455+66 298+29 No 16 Parallel TG, TG, LDL,HDL

Robinson 2004  United Kingdom  Caucasian 108 100 49.7+103 356+76 Yes 4 Parallel  TC,TG

BMI = Body Mass Index; CPAP = continuous positive airway pressure, HDL = high density lipoprotein, LDL = low density lipoprotein, NM = not mentioned, TC = total cholesterol, TG = triglyceride.
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Figure 1. Flow diagram of literature search and selection process.
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particular, 8 studies analyzed Caucasian population, 3 studies
analyzed Asian population, the last one is mixed population.
Using the cutoff value of 12-week to distinguish CPAP duration,
the number of studies of CPAP duration = 12 weeks, more than
12 weeks, shorter than 12 weeks is 3, 4, 3, respectively.

3.2. Quantitative synthesis results

The detailed data from this meta-analysis of the relationship
between CPAP duration and blood lipid levels (TC, TG, LDL
and HDL) in patients with OSA are shown in Table 2. As the
results showed, CPAP was not correlated to TC (SMD =-0.07,
95% CI=-0.33 to 0.19), TG (SMD =-0.01, 95% CI =—0.19
to 0.17), LDL (SMD =-0.01, 95% CI=-0.23 to 0.21) and
HDL (SMD =0.10, 95% CI =-0.03 to 0.22) in OSA patients
(Fig. 2A-D). Moreover, subgroup analysis by CPAP duration
(=12 weeks; >12 weeks; <12 weeks) revealed that CPAP dura-
tion did not influence lipid profiles of OSA patients as well.

3.3. Sensitivity analysis

Sensitivity analysis was conducted for calculating SMD of the
remaining data after removal of one single study each time. The
pooled SMD of the remaining data was not affected every time we
removed one study, suggesting that out results were robust (Fig. 3).
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3.4. Publication bias

Funnel plots depicted based on the recruited studies were sym-
metrical, suggesting that there was no potential publication bias
in the present meta-analysis (Fig. 4).

4. Discussion

OSA is a highly prevalent sleep disordered breathing, which
is harmful to multiple systems and organs, and even causes
respiratory accidents.'*) OSA has been well concerned since it
seriously affects life quality of affected people.*’! However, the
pathogenesis of OSA is still unclear. At present, the abnormal
upper airway anatomy, pharyngeal respiratory muscle dysfunc-
tion, genetic factors, inflammatory factors, and metabolic fac-
tors that can aggravate upper airway stenosis and collapse are
all risk factors of OSA, which can contribute to produce a series
of mental, neurological, endocrine and other changes.*-! CPAP
is a widely applied procedure featured by simple operations,
non-invasiveness, and effective outcomes.! It is usually used
in improving respiration and heart rate of critically ill patients.
Nevertheless, many studies about the role of CPAP in stimu-
lating the absorption of lung inflammation in children with
severe pneumonia, reducing pulmonary complications, improv-
ing the prognosis and lowering the economic burden are rarely
reported.[s”)
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Figure 2. Forest plots of subgroup analysis about the influence of CPAP duration on lipid profiles in OSA patients in random-effects model. (A) Total cholesterol
(TC), (B) triglyceride (TG), (C) low density lipoprotein (LDL), and (D) high density lipoprotein (HDL).
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Figure 3. Sensitivity analysis using a random-effects model. (A) Total cholesterol (TC), (B) triglyceride (TG), (C) low density lipoprotein (LDL), and (D) high density

lipoprotein (HDL).

Long-term sleep disorder can lead to multiple organ dam-
ages and system complications involving the cardiovascular
system, respiratory system, endocrine system, nervous system
and urinary system.!®! Obesity, lipid metabolism disorders,
upper respiratory tract stenosis and blockage, endocrine dis-
orders, tissue relaxation in old age, genetics and other factors
are common causes of OSA.I%! With the improvement of liv-
ing standards, the condition of central obesity in which the
fat is mainly accumulated in the abdomen is commonly seen.
It enhances the pressure on the thoracic cavity, moves the
diaphragm up, and stimulates cardiovascular responses for a
long time."?® The patients with OSA are mostly characterized
by a short neck, micrognathia and glossocoma. A large ratio
of obese people has abnormal blood lipids, and hyperlipid-
emia is a risk factor for cardiovascular and cerebrovascular
diseases.?%] Therefore, it is of great significance to analyze
whether lipid profiles of OSA patients can be influenced by
CPAP, especially its treatment duration.

Previous studies about the influence of CPAP on lipid pro-
file of OSA patient is inconsistent.!'*’l Huang et al'*! suggested
that CPAP did not significantly decrease blood lipids in non-
obese coronary heart disease patients and OSA patients receiv-
ing a standardized lipid-lowering therapy. However, Drager et
al?* reported that the therapeutic strategy of OSA was able to
markedly alleviate early symptoms of atherosclerosis, support-
ing the fact that OSA is an independent risk of atherosclerosis
and lipid profiles do influence the effectiveness of CPAP on OSA
patients. In this meta-analysis, the results showed that regardless
of TC, TG, LDL and HDL, CPAP did not influence the levels
of lipid profiles in OSA patients. Moreover, subgroup analysis

demonstrated that the treatment duration of CPAP also did not
influence lipid profiles in OSA patients as well.

Some limitations were found in this study. First of all, the
sample size of each hierarchical analysis was relatively small,
which evidently restricted its validation. Secondly, a com-
prehensive analysis about the influence of CPAP duration on
OSA patients with different races might result in a certain bias.
Thirdly, African population was not involved, which resulted
into a certain deviation might be resulted by a combined anal-
ysis of researched population in different ages and ethnicities.
Taken together, our conclusion needs to be further validated in
multi-center, high-quality RCTs with a larger sample size and
multiple races.

5. Conclusion

Regardless of the treatment duration, CPAP dose not influence
the lipid profiles of OSA patients, including TC, TG, LDL and
HDL. In addition, the results are inconsistent with previous
findings, which should be further validated in multi-center,
larger sample size, long-term studies.
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Figure 4. Begg funnel plots for assessing publication bias. (A) Total cholesterol (TC), (B) triglyceride (TG), (C) low density lipoprotein (LDL), and (D) high density

lipoprotein (HDL).
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