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Abstract

Obstructive sleep apnoea is a highly prevalent chronic disorder and has been shown to be associated with
disturbed glucose metabolism and type 2 diabetes. However, the evidence from individual clinical trials on
the effect of continuous positive airway pressure (CPAP) treatment on glycaemic control in patients with
co-existing obstructive sleep apnoea and type 2 diabetes remains controversial. A systematic review of
randomised controlled trials assessing the effect of CPAP on glycaemic control in patients with obstructive
sleep apnoea and type 2 diabetes was conducted using the databases MEDLINE, Embase, Cochrane and
Scopus up to December 2022. Meta-analysis using a random-effect model was performed for outcomes
that were reported in at least two randomised controlled trials. From 3031 records screened, 11 RCTs with
a total of 964 patients were included for analysis. CPAP treatment led to a significant reduction in
haemoglobin Alc (HbAlc) (mean difference —0.24%, 95% CI —0.43——0.06%, p=0.001) compared to
inactive control groups. Meta-regression showed a significant association between reduction in HbA1lc and
hours of nightly CPAP usage. CPAP therapy seems to significantly improve HbAlc and thus long-term
glycaemic control in patients with type 2 diabetes and obstructive sleep apnoea. The amount of
improvement is dependent on the hours of usage of CPAP and thus optimal adherence to CPAP should be
a primary goal in these patients.

Introduction

Obstructive sleep apnoea (OSA) and type 2 diabetes are highly prevalent diseases that have major clinical,
epidemiological and healthcare implications [1]. Epidemiological studies have demonstrated a high
prevalence of OSA in patients with type 2 diabetes and vice versa [2]. Despite OSA and type 2 diabetes
sharing common risk factors such as advanced age and obesity, several studies recently suggested that the
two diseases may influence each other [3]. In patients with OSA, sleep fragmentation and episodes of
hypoxaemia, caused by recurrent episodes of partial or complete airway collapse during sleep, lead to
pathophysiological sequelae such as activation of the sympathetic nervous system (SNS), systemic
inflammation, oxidative stress and changes in hormonal systems (e.g. modulation of the hypothalamic—
pituitary—adrenal (HPA) axis) [4]. These OSA-induced alterations likely contribute to derangements in
glucose metabolism with development of insulin resistance and glucose intolerance, possibly promoting
the development of type 2 diabetes [5, 6]. The results of a recent meta-analysis of different cohort studies
including over 60 000 patients with OSA indicate that the presence of OSA has a comparable impact on
developing type 2 diabetes as traditional risk factors such as overweight, family predisposition and physical
inactivity [7]. In turn, several reports have shown that type 2 diabetes may promote OSA through the
effects of peripheral neuropathy, with impaired microvascular regulation and increased nitrosative/oxidative
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stress, and through the alteration of central respiratory control, but the pathophysiological link between the
two diseases is yet to be fully understood [8, 9]. Therefore, investigating the effect of the treatment of one
disease on the other could help to unravel the pathophysiological link.

OSA is commonly treated with continuous positive airway pressure (CPAP), which effectively abolishes
sleep-disordered breathing and can improve sleep quality, daytime sleepiness and quality of life, and
reduce blood pressure [10-12]. Several randomised control trials (RCTs) have investigated the effect of
CPAP therapy on glycaemic control in patients with OSA and type 2 diabetes or pre-diabetes [13—15].
Recently published trials are adding new evidence [16-19]. However, the evidence from individual clinical
trials on the effect of CPAP treatment on glycaemic control in patients with co-existing OSA and type 2
diabetes is still controversial. Therefore, this review and meta-analysis was performed to assess the
cumulative evidence from existing RCTs and clarify the clinical effects of CPAP on glycaemic control.

Methods

This systematic review and meta-analysis was designed according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement. The protocol was registered in the
international ~ prospective register of systematic reviews (PROSPERO) (registration number:
CRDA42022372423).

Literature search strategy

Literature search strategies were designed by a medical/healthcare librarian (detailed search strategy in
supplementary material: appendix). Systematic literature searches were performed using the databases of
MEDLINE, Embase, Cochrane and Scopus up to December 2022. RCTs were identified using the
Cochrane Highly Sensitive Search Strategies for identifying RCTs (sensitivity-maximising version in
combination with a highly sensitive subject search) [20].

Inclusion criteria

To be eligible for inclusion in the systematic review and meta-analysis, studies had to: 1) use a RCT
design; 2) include patients of 18 years or older; 3) include patients with a diagnosis of OSA (defined as an
apnoea-hypopnea index (AHI) or oxygen desaturation index of >5 events-h™); 4) include patients with
type 2 diabetes (haemoglobin Alc (HbAlc) >6.5%); 5) have a comparison of CPAP treatment to an
inactive control group (placebo or no treatment); 6) monitor at least one measure of glucose metabolism
before CPAP treatment at baseline and with CPAP treatment at follow-up; 7) be published in English.

Selection of studies and data extraction

Eligibility of studies found in the literature searches were assessed by two authors independently (JH and FS).
Disagreement between the two reviewers was resolved via discussion or by involving a third reviewing
author (NAS) to reach consensus. A flow diagram of eligibility screening is shown in figure 1. Data were
extracted by one author (JH) and independently verified by another author (NAS) using standardised data
extraction forms. The extracted data included study characteristics, participant characteristics and
measurements of glycaemic control (primary outcome: HbAlc; secondary outcomes: fructosamine level,
homeostasis model of assessment for insulin resistance index (HOMA-IR), fasting blood glucose (FBG)
and 24-h plasma glucose level). An attempt was made to obtain missing data by contacting the authors of
the respective studies.

Risk of bias assessment

The included RCTs were evaluated for risk of bias using the Cochrane Collaboration’s tool for assessing
risk of bias by two reviewers (NAS and FS) independently, with involvement of a third reviewer to obtain
consensus [21].

Data synthesis and statistical analysis

Data were analysed using the STATA software package version 16.1 (Stata Corp., College Station, TX,
USA) and are presented as mean+sp or median (IQR). For outcomes reported in two or more studies, mean
difference (MD) and standard deviation between baseline and follow-up were extracted or calculated from
raw values and data were pooled using a random-effects model. Missing standard deviations were imputed
by either the standard equation or estimation out of pooled data following the Cochrane guidelines [22].
Statistical significance was set to a two-sided p-value of <0.05. Forest plots were used to present the results
of individual studies and the pooled MD+sp. Statistical heterogeneity was tested using the Chi-squared and
Higgins I tests. In the case of 1°>50%, heterogeneity was further explored by sensitivity analyses. For
measures with considerable heterogeneity and a statistically significant MD, univariate meta-regressions
with possible moderators (baseline body mass index (BMI), AHI, HbAlc, duration of diabetes and
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3031 records identified
1325 Scopus

1012 Embase

413 MEDLINE

281 Cochrane

4>| 1375 records excluded due to duplication

A 4

1656 records screened

1589 records excluded
723 no measure of glycaemic control
536 no original articles
140 only protocols
124 not RCTs
66 no OSA and type 2 diabetes

A 4

67 articles selected for full-text review

56 records excluded
24 insufficient data
11 RCTs analysed patients with and without diabetes
10 not RCTs
9 RCTs with prediabetic patients
2 substudies

v

11 RCTs included in the meta-analysis

FIGURE 1 Study flow chart. RCT: randomised controlled trial; OSA: obstructive sleep apnoea.

duration of CPAP use per night) that might have contributed to the heterogeneity were performed.
Publication bias was evaluated using a funnel plot and the Egger’s linear regression test.

Results

From 3031 records identified by the initial search, 11 eligible RCT studies were identified and included in
the systematic review and meta-analysis (table 1) [13, 15-19, 23-27]. Of these 11 RCTs, six studies
compared CPAP with controls and five studies compared CPAP with inactive sham CPAP. Summaries of
characteristics of the included trials are shown in table 1. A total of 964 patients were included:
490 patients were assigned to CPAP treatment and 474 were inactive controls. We reported an overall low
risk of bias in five studies, some concerns in four studies and high concerns in two studies (supplementary
figure S1). Main reasons to downgrade the evidence were on the basis of the randomisation process and
the selection of the reported results. Either methods of randomisation process and allocation concealment
were not adequately described or studies did not present a prespecified analysis plan. Furthermore, a
relevant dropout rate was observed in various studies and no appropriate analysis to estimate the effect of
assignment to intervention was used.

Changes in HbAlc

To evaluate the effect of CPAP on HbAlc, data from nine RCTs (total patients n=807) were included.
CPAP treatment led to a significant reduction in HbAlc compared to inactive controls (MD —0.24%, 95%
CI —0.43--0.06%, p=0.001) (figure 2). There was significant heterogeneity among the studies
(I’=71.25%). Meta-regression showed a significant association between increasing duration of CPAP use
per night and reduction in HbAlc (coefficient —0.17, 95% CI —0.31-—0.04, p=0.010) (figure 3) and an
association between higher baseline HbAlc values and its reduction with CPAP treatment (coefficient
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TABLE 1 Baseline characteristics of trials included in meta-analysis

Study OSA Intervention Subjects (n)  Follow-up Age Male BMI HbA1c CPAP AHI Duration Outcomes
definition (weeks) (years) (%)  (kg'm™?) (%) usage (events-h™) DMII
(events-h™) (h-night™) (years)
BancHgy et al., 2020 [19] AHI >15 CPAP 72 12 62+7.5 75 34.6+4.2  8.0£0.8 5.6x1.9 32.0 (21-43) 16+8.6 HbA1lc, FBG,
No CPAP 8.1+0.8 34.0 (22-49) 24 h glucose
Bakker et al., 2020 [27] AHI >10 CPAP 53 12 56.249.3 64 35.4+6.8 6.7£0.5 4.3+2.4 23.5+15.1 NA HbAlc, FBG
Sham CPAP 7.1£0.6
Chasens et al., 2022 [16] AHI >10 CPAP 98 6 58.7+9.8 58 36.246.6  7.7+0.8 5.0+1.7 22.5+13.4 10+9.0 HbAlc,
Sham CPAP 8.0£1.0 44421 25.9+15.9 fructosamine
Lam et al., 2017 [23] AHI >15 CPAP 64 12 5549.0 81 29.9+5.3  8.0+1.2 2.5%2.3 43.4+23.1 9+5.9 HbA1lc, FBG,
No CPAP 8.3t1.4 47.2423.5 fructosamine
MarrTinez-CerON et al., 2016 [15] AHI >5 CPAP 50 12 61+9.0 60 32.5+45 7.6+1.3 5.2+1.9 35.6+23.4 5 (3.0-15.0) HbA1lc, FBG,
No CPAP 7.61£0.7 28.2+17.4 HOMA-IR
MokHLEs! et al., 2016 [24] AHI >15 CPAP 19 1 55+3.3 47 37.8+2.8 7.310.4 7.9+0.1 NA 4+2.8 24 h glucose
Sham CPAP 7.0+0.4 7.910.1
Morariu et al., 2017 [25] AHI >10 CPAP 23 4 55.6£11.6 51 35.2+#53 6.6£0.5 4.1£2.9 56.6+29.8 NA 24 h glucose,
Sham CPAP 6.9+1.0 4.5+2.7 25.6+11.4 fructosamine
Shaw et al., 2016 [13] AHI >15 CPAP 298 24 62.3+9.0 65 33.0¢5.4 7.31#0.5 4.9+NA 26.2+12.9 8+6.9 HbAlc, FBG,
No CPAP 7.3+0.5 28.0+14.1
WesrT et al., 2007 [26] ODI >10 CPAP 42 12 56.1+9.9 100 36.7+4.7  8.5%£1.8 3.6+2.8 NA NA HbAlc, FBG,
Sham CPAP 8.6+1.7 3.31£3.0 HOMA-IR
ZAMARRON et al., 2022 [17] AHI >10 CPAP 185 52 6749.0 76 32.045.1 7.7+1.6 4.1+2.9 37.0£20.0 16+9.5 HbA1lc, FBG,
No CPAP 7.5£1.4 33.9£18.7 HOMA-IR,
Znno et al., 2022 [18] AHI >5 CPAP 60 6 53.4+10.2 58 30.5+4.0 8.5+2.3 8.312.8 28.3+17.8 7+6.5 HbA1lc, FBG,
No CPAP 8.7+1.7 34.5+20.4 HOMA-IR

Values are presented as meantsp or median (interquartile range) unless otherwise stated. OSA: obstructive sleep apnoea; BMI: body mass index; HbAlc: haemoglobin Alc; CPAP: continuous
positive airway pressure; AHI: apnoea—hypopnoea index; DMII: type 2 diabetes; FBG: fasting blood glucose; ODI: oxygen desaturation index; NA: not available; HOMA-IR: homeostasis model of
assessment for insulin resistance index.
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Treatment Control Weight
Study n Mean+sD n Mean+sD MD (95% Cl) (%)
BANGH@J et al., 2020 [19] 29 -0.10+0.44 31 0.10£0.47 - -0.20 (-0.43-0.03) 14.59
ZAMARRON et al., 2022 [17] 76 -0.30£1.31 74 0.10+1.30 —— -0.40 (-0.82-0.02) 9.61
CHASENS et al., 2022 [16] 44 -0.25+0.84 39 0.16+0.89 —i— -0.41 (-0.78--0.04) 10.69
LAM et al., 2017 [23] 30 -0.30£0.80 31  -0.20+1.09 —a— -0.10 (-0.58-0.38) 8.31
MARTINEZ-CERON et al., 2016 [15] 24 -0.30+0.63 24 0.00+0.27 —— -0.30 (-0.57--0.03) 13.31
SHAW et al., 2016 [13] 119 -0.20+0.44 137 -0.10+0.39 [ ] -0.10 (-0.20-0.00) 17.84
ZHAO et al., 2022 [18] 30 -1.60£1.57 30 -0.37+0.65 — -1.23 (-1.84--0.62) 6.18
WEST et al., 2007 [26] 19 -0.02+1.50 21 0.10£0.70 — & -0.12 (-0.86-0.62) 4.71
BAKKER et al., 2020 [27] 26 0.13+0.46 23 0.03+0.33 - 0.10(-0.12-0.32) 14.76
Overall < -0.24 (-0.43--0.06)
Heterogeneity: t2=0.05, 12=71.25%, H2=3.48
Test of 6= ;: Q(8)=22.35, p<0.01 —I2 —Il OI i

Test of ©=0: z=-2.59, p=0.01
Random-effects REML model
FIGURE 2 Forrest plot evaluating the effect of continuous positive airway pressure therapy on HbAlc in patients with obstructive sleep apnoea and

type 2 diabetes. The sizes of the Forrest plot squares represent the weighting of that trial in the random-effect meta-analysis and the horizontal
lines represent the 95% confidence interval. MD: mean difference; REML: restricted maximum likelihood.

—0.34, 95% CI —0.54——-0.15, p=0.001) (supplementary figure S2). Between-study heterogeneity was not
explained by baseline AHI, BMI or duration of diabetes. Egger’s test (p=0.0393) and the funnel plot
(supplementary figure S3) showed some evidence of publication bias. To investigate the heterogeneity and
publication bias due to the presence of an outlier study, a sensitivity analysis was performed. After
excluding the study of Zuao et al. [18], who showed the highest CPAP usage hours per night as well as
the highest decrease of HbA1c after CPAP therapy, HbAlc still significantly decreased (MD —0.16%, 95%
CI —0.28— —0.03%, p=0.013) (supplementary figure S4) with moderate heterogeneity (1=39.30%) and no
evidence of small study effects (p=0.333).
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FIGURE 3 Bubble plot evaluating the association of haemoglobin Alc (HbAlc) and mean continuous positive
airway pressure (CPAP) usage hours per night. A significant association between increasing CPAP usage hours
per night and a reduction of HbAlc was observed.
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Change in FBG

Eight studies (total patients n=728) reported the change in FBG and were included in our meta-analysis.
Combining the results of all eight studies, there was no change in FBG when comparing the CPAP group
with inactive controls (MD —0.48 mmol-L™", 95% CI —1.31-0.35 mmol-L™", p=0.255) (supplementary
figure S5). There was significant heterogeneity among the studies (1=86.15%). Egger’s test (p=0.384) did
not show evidence of publication bias.

Change in fructosamine

Data on fructosamine were available from three RCTs (total patients n=167). Compared with inactive
controls, CPAP treatment did not significantly lower fructosamine (MD —5.83 mmol-L™%, 95% CI
—16.60—4.95 mmol-L~", p=0.289) (supplementary figure S6). Heterogeneity assessment among the studies
showed no evidence for heterogeneity (I>=0%). Egger’s test (p=0.488) did not show evidence of
publication bias.

Change in HOMA-IR

Four studies (total patients n=174) were included in the meta-analysis regarding change in HOMA-IR with
CPAP treatment. There was no difference in HOMA-IR in the active treatment group compared to the
control group (MD —0.82 mmol-L ™", 95% CI —1.67— —0.03 mmol-L ™", p=0.059) (supplementary figure S7).
There was no relevant heterogeneity among the studies (I>=25.85%). Egger’s test (p=0.177) did not show
evidence of publication bias.

Change in 24 h plasma glucose

Three RCTs (total patients n=102) monitored 24 h plasma glucose in patients with OSA and type 2
diabetes. A significant reduction of 24 h plasma glucose with CPAP treatment was observed when
compared to inactive controls (MD —0.60 mmol-L™', 95% CI —0.72——0.47 mmol-L™", p=0.001)
(supplementary figure S8). No heterogeneity between the studies was detected (I°=0%), with one of the
studies counting for 97.6% of the results. Egger’s test (p=0.672) did not show evidence of publication bias.

Discussion

This systematic review and meta-analysis assessed the current evidence on the effect of CPAP therapy on
glycaemic control in patients with OSA and type 2 diabetes. The main findings from 11 RCTs including a
total of 964 patients are that CPAP therapy improves HbA1lc and 24 h plasma glucose but seems to have
no relevant effect on FBG, HOMA-IR or fructosamine levels. In addition, this meta-analysis found an
association between the reduction in HbA1lc and nightly CPAP usage hours.

Several potential pathophysiological mechanisms could explain beneficial effects of CPAP treatment on
glycaemic control in patients with OSA and type 2 diabetes. CPAP therapy may improve insulin sensitivity
by reducing sleep fragmentation and intermittent hypoxia during sleep. Intermittent hypoxia and sleep
fragmentation have been shown to cause inflammation and oxidative stress, both of which are known to
contribute to insulin resistance and impaired glucose metabolism [28, 29]. Furthermore, SNS activity
increases in patients with untreated OSA but can be effectively reduced by CPAP treatment [30-32]. A
reduction in SNS activity is important because SNS overdrive can be linked to an increase in
glycogenolysis and gluconeogenesis in the liver, a decrease of insulin release in the pancreas and enhanced
lipolysis in adipose tissue [33]. OSA has also been associated with activation of the HPA axis and elevated
levels of several hormones that can contribute to insulin resistance and hyperglycaemia, including cortisol,
growth hormones and catecholamines [34]. Recent meta-analyses showed that CPAP therapy significantly
reduced catecholamine levels as well as cortisol secretion by reducing stress induced by OSA [35, 36].
Finally, sleep deprivation and poor sleep quality are associated with disruptions in circadian rhythm, which
can have a negative impact on pancreatic B-cell function and insulin sensitivity [37]. It is important to
understand the effect of CPAP therapy on glycaemic control given the high prevalence of OSA in patients
with type 2 diabetes and vice versa [2]. OSA emerged as a risk factor for alterations in glucose metabolism
in patients with type 2 diabetes independent of other risk factors [3].

According to the results of the present meta-analysis, CPAP treatment can effectively reduce HbAlc by
0.24% (95% CI —0.43——0.06%, p=0.001). Because we detected significant heterogeneity between the
studies (I°=71.25%) and Egger’s test showed evidence for publication bias, a sensitivity analysis was
performed. After excluding the results of Znao et al. [18] with the highest CPAP usage hours per night as
well as the highest decrease of HbAlc after CPAP therapy (MD —1.23%, 95% CI —1.84——0.62%),
HbA1lc still significantly decreased (MD —0.16%, 95% CI —0.28——0.03%, p=0.013) with moderate
heterogeneity (1°=39.30%) and no evidence of small study effects (p=0.333). In clinical terms, a reduction
in HbAlc of 0.2% could alone reduce the overall mortality in patients with type 2 diabetes by 10% [38].
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Therefore, effective treatment of OSA with CPAP could translate to a clinically meaningful reduction of
HbA1lc. To put this in perspective, carbohydrate-restricted diets showed a short-term (3—6 month) reduction
of HbA1c of up to 0.19%, physical activity advice is associated with 0.43% lower HbA1c levels and oral
antidiabetic drugs lead to a decrease of HbAlc by 0.3-1.1% [39—41]. Furthermore, the effect size of CPAP
therapy on glycaemic control, measured by HbAlc, could be influenced by various factors. The effect of
CPAP on OSA is directly linked to treatment compliance and growing evidence suggest better clinical
outcomes with increasing nightly CPAP usage [42, 43]. This also seems to be the true for HbAlc. The
meta-regression showed a significant association between reduction in HbAlc and nightly CPAP usage
hours. CHasens et al. [16] also reported a greater reduction of HbAlc with increasing CPAP adherence;
one additional hour of daily CPAP use was associated with a significant decrease of 0.08% in HbAlc in
their RCT. This finding is supported by the study of MokHLEs! et al. [24], who assigned patients with OSA
and type 2 diabetes to a 1-week in-laboratory full-night CPAP or sham CPAP treatment. Mean 24 h
plasma glucose significantly decreased after 1week of active versus sham CPAP treatment
(MD -0.60 mmol-L~%, 95% CI —0.73— —0.47 rnrnol~L_1), equivalent to a drop of ~0.4-0.5% of HbAlc,
with a meantsp CPAP adherence of 7.92+0.08 h-night™ and 7.87+0.11 h-night™" in the active and sham
groups, respectively. The current meta-analysis included three RCTs that investigated 24-h plasma glucose
level, and showed a similar reduction among the three; however, the study of MoxkHLEsT et al. [24]
accounted for 97% of the results and therefore these findings must be interpreted with caution.

The effect size of CPAP treatment on glucose metabolism may also be dependent on the patient’s baseline
glycaemia control. Pharmacological treatment of type 2 diabetes is more effective in patients with worse
baseline glycaemic control [44]. Supporting this, our meta-regression showed a significant association
between a higher baseline HbA1c and its reduction with CPAP treatment.

Despite the positive effect of CPAP on HbAlc and 24 h plasma glucose level, no effect was observed for
FBG, HOMA-IR or fructosamine in our meta-analysis. A possible explanation could be that HbAlc
reflects the average blood glucose level over the most recent 2—3 months, while fructosamine and FBG
represent short-term glycaemic control and thus are more influenced by short-term variability [45]. Tt is
well known from CPAP withdrawal studies that OSA recurs within 1-2 nights after discontinuation of
CPAP therapy and this is associated with a short-term increase of sympathetic activation [46, 47].
Therefore, if patients did not use their CPAP therapy the days before their follow-up visit for glycaemic
control assessment, this might have affected their short-term glycaemic control.

Three meta-analyses evaluating RCTs on the effect of CPAP therapy on glycaemic control in OSA patients
with type 2 diabetes have been published so far; however, their findings are inconsistent. The most recent
meta-analysis [48] showed similar reductions in HbAlc (standardised MD —0.32%, 95% CI —0.60——0.03,
p=0.029), while the other two meta-analyses showed no effects of CPAP treatment on glycaemic control
[49, 50]. Given that the previous published meta-analyses did not include the most recent studies and are
limited by methodological issues such as inclusion of duplicates, our meta-analysis provides more reliable
evidence as well as results of meta-regressions.

Risk of bias assessment of the studies included in our meta-analysis showed mostly low risk or some
concerns with two studies rated as high risk. However, two studies [18, 24] did not mention the
randomisation process but were classified as RCTs for this systematic review and meta-analysis according
to the presented data. Therefore, additional meta-analyses were performed after exclusion of these two
studies without changing the conclusion.

Our meta-analysis has some limitations. We excluded non-English studies, which may have biased our
findings. Not all of the studies included a sham CPAP group as a control and the follow-up time varied
between the trials. Because we did not receive raw data from all the studies included in this meta-analysis,
standard equations or estimation from pooled data had to be used to calculate missing data, which may
have affected the outcomes. Besides performing a meta-regression, other correlated characteristics could
have influenced the outcomes and thus may have affected our results. Finally, the evidence of CPAP
therapy on glycaemic control in patients with type 2 diabetes is to some extent still limited. More
high-quality RCTs including comparable patient cohorts will help to define the effect of CPAP therapy on
different measures of glycaemic control more precisely and determine patient populations that benefit most
from this therapy.

Conclusion
CPAP therapy seems to significantly improve HbAlc and thus long-term glycaemic control in
patients with type 2 diabetes and OSA. Evidence suggests an association between increasing nightly CPAP
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use and improved glucose metabolism and an association between higher baseline HbAlc levels and
reduction of HbAlc.

Points for clinical practice

»  CPAP therapy improves HbAlc and thus long-term glycaemic control in patients with co-existing OSA and
type 2 diabetes.

+  The amount of improvement is dependent on the hours of usage of CPAP; optimal adherence to CPAP
should be a primary goal in these patients.
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