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Abstract
Purpose Nasal continuous positive airway pressure (CPAP) alleviates sleepiness in patients with obstructive sleep apnoea
syndrome (OSAS), but part of OSAS patients keep gaining weight. Leptin and insulin-like growth factor-1 (IGF-1) interact with
energy balance, and CPAP therapy has been suggested to influence these endocrine factors. We hypothesised that leptin would
decrease during long-term CPAP therapy, and weight gain would associate with OSAS severity, lower CPAP adherence, lower
IGF-1, and leptin concentrations.
Methods Consecutive patients (n = 223) referred to sleep study with suspected OSAS were enrolled. Patients underwent cardio-
respiratory polygraphy at baseline. Questionnaires were completed, and blood samples were drawn both at baseline and after
3 years. A total of 149 (67%; M 65, F 84) patients completed the follow-up. Plasma samples were available from 114 patients,
109 of which with CPAP adherence data (49 CPAP users, 60 non-users).
Results At baseline, the CPAP users were more obese and had more severe OSAS than the non-users. Leptin concentrations did
not differ. After follow-up, leptin concentrations were higher in CPAP users (30.2 ng/ml vs. 16.8 ng/ml; p = 0.001). In regression
analysis, increase in leptin concentrations was independent of age, baseline bodymass index (BMI), or the change in BMI. Leptin
concentrations increased among females (− 8.9 vs. 12.7 ng/ml; p < 0.001); whereas in men, CPAP did not have an effect, if not
opposed the natural decrease in leptin observed in men not using CPAP. Change in IGF-1 levels did not differ.
Conclusions Our results suggest increase in leptin concentrations during long-term CPAP therapy among females.
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Introduction

Obesity is a major risk factor for obstructive sleep apnoea syn-
drome (OSAS), over 70% of patients with OSAS being obese
[1]. The recent prevalence estimates of OSAS in the Western
societies are as high as 17% due to increased obesity [2]. Nasal
continuous positive airway pressure (CPAP) therapy is a treat-
ment of choice for OSAS [3]. The regulation of energy balance
in OSAS is multifactorial, and the data on the effect of CPAP
therapy on energy balance is limited. CPAP therapy effectively
reduces daytime sleepiness [4], which in turn could help to
increase physical activity and to choose healthier food.
However, proper treatment with nasal CPAP seems not to pro-
mote weight loss, especially in females [5] [6].

Endocrine factors such as leptin [7] or insulin-like growth
factor-1 (IGF-1) [8] have been linked with energy balance.
Central obesity is composed of adipose tissue, which is a
major source of satiety hormone leptin, that plays an important
role in metabolic control, reproduction, and neuroendocrine
signalling [7]. Both leptin and IGF-1 concentrations have been
reported to decrease during short-term CPAP treatment [9],
which should favour weight gain. On the other hand, obese
people have increased leptin concentrations indicating
obesity-linked leptin-resistance [10]. It has also been demon-
strated, that patients with OSAS have even higher leptin con-
centrations than the age- and BMI-matched controls [11], al-
though this is not confirmed in all studies [12]. Leptin resis-
tance may lead to increased caloric intake and make weight
management difficult for these patients [13]. However, inter-
mittent hypoxemia and sleep fragmentation may stimulate
leptin secretion, and therefore, leptinmight prevent respiratory
depression in obesity [14], which could in turn explain in-
creased leptin concentrations among patients with OSAS.
Effective treatment of OSAS has been suggested to reduce
leptin concentrations by changing blood flow in the body
via haemodynamic changes that increase lung volume, ab-
dominal pressure, or visceral blood flow, resulting in in-
creased oxygen supply to tissue, thereby reducing leptin con-
centrations [15].

We hypothesised that weight gain in patients, referred for
OSAS evaluation, is linked with more severe OSAS, lower
compliance to CPAP therapy, and lower leptin and IGF-1 con-
centrations. Further, we hypothesised that leptin concentrations
in CPAP users would decrease during long-term follow-up, as
previously shown during short-term CPAP therapy [9].

Methods

Data were prospectively collected in consecutive patients, who
were referred to the Department of Pulmonary Diseases at Turku
University Hospital with suspected OSAS, from March 2004 to
October 2006. The original cohort comprised of 223 patients,

involving 101 men (45.3%) and 122 women (54.7%). The study
protocol was approved by the Ethics Committee of the Hospital
District of Southwest Finland, Turku, Finland. All patients gave
their written informed consent.

All the patients came to the hospital the evening prior to the
overnight cardiorespiratory polygraphy. A nurse measured
their weight and height. Body mass index (BMI) was calcu-
lated as weight in kilograms divided by the square of height in
meters (kg/m2). Excessive daytime sleepiness was assessed
with the help of the Epworth Sleepiness Scale (ESS) [16].
ESS score (range 0–24) over 10 points was considered abnor-
mal. Self-reported usual sleep duration and sleep timing were
recorded. Medication was recorded by the Anatomic
Therapeutic Chemical Classification (ATC) system.
Smoking was asked with a question: BHave you ever smoked
6 months or more during your life?^. Choices were (1) yes or
(2) no. Alcohol consumption was categorised as (1) not at all
(2) 1–6 alcohol doses per week, (3) 7–14 alcohol doses per
week, or (4) 15–24 alcohol doses per week.

Venous blood was drawn after an overnight fast to measure
leptin, IGF-1, and fasting blood glucose concentrations. Blood
samples were stored in ice and centrifuged immediately, and
then kept frozen in − 70 °C until analysed. Leptin was assayed
with the ELISAmethod and IGF-1with immunoluminometric
assay (DRG Instruments GmbH®, Marburg, Germany).

Patients underwent a complete overnight in-hospital car-
diorespiratory polygraphy (Embla®, Medcare Flaga hf,
Medical Devices, Reykjavik, Iceland), which included mea-
surements of inspiratory flow pressure profile via nasal
prongs, abdominal and thoracic movements, electrocardiogra-
phy, periodic leg movements, sleeping position, transcutane-
ous carbon dioxide partial pressure (PTcCO2; TCM3,
Radiometer A/S, Copenhagen, Denmark), and arterial
oxyhaemoglobin saturation (SaO2). SaO2 was measured with
a finger probe pulse oximeter (Oximeter Embla A10 XN,
Embla, Denver, CO, USA). The episodes of arterial
oxyhaemoglobin desaturation of 4% units or more per hour
(oxygen desaturation index, ODI4) were automatically deter-
mined from the SaO2 signals with Somnologica software.
Possible artefacts were manually removed, and episodes of
apnoea and hypopnoea were visually determined by an expe-
rienced scorer and expressed per hour (apnoea–hypopnea in-
dex, AHI) in bed from lights off to lights on, using interna-
tionally accepted criteria [17]. Respiratory effort-related
arousals (RERA) were not scored since an electroencephalo-
gram was not included in the set-up.

All the patients had symptoms suggesting for OSAS, which
was diagnosed if AHI was ≥ 5 per h. Patients, whose AHI was
over 15 per h, were introduced to CPAP therapy. Moreover, if
the patients suffered from severe symptoms, CPAP therapy
was also commenced with AHI 5–15 per h. All the patients
with CPAP therapy had a follow-up visit 3 months after the
initiation, and then once every year.
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After 3 years, all the patients from the original cohort
were invited for a follow-up visit; when the same mea-
surements, except cardiorespiratory polygraphy, were re-
peated, their CPAP pressure was checked, and average
hours of use were documented with within-built clock
counters.

After the follow-up period, the original cohort was divided
into the CPAP users and the non-users (Fig. 1). BUser^ was
defined as a patient who still used regularly CPAP after
3 years. Those who had discontinued their CPAP use before
the 3-year follow-up, were considered Bnon-users^. At the 3-
year follow-up, 149 (66.8%; M 65, F 84) of the patients

participated. Of the 149, 76 patients (51.0%; M 32, F 44)
used CPAP. Among the non-users, there were 49 patients
who refused CPAP treatment, seven patients who used it less
than 3 months, five patients for 3–11 months, and nine for
12–24 months. From the remaining patients, both baseline
and follow-up leptin and IGF-1 concentrations were available
from 114 patients, and they were included in the study. Forty-
nine of them (43.0%; M 29, F 20) were CPAP users and 60
were non-users (52.6%; M 33, F 27). The data of CPAP use
was not found from five of these patients (4.4%; M 3, F 2).
The data of average hours of CPAP use were available from
48 patients (M 29, F 19).

Fig. 1 Flow-chart of patients
included in the study
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Data analyses

Data are presented as median with interquartile range or mean
with range. The limit of quantitation was 1.00 ng/ml in leptin,
and 3.25 nmol/l in IGF-1. Therefore, the leptin concentrations
< 1.00 ng/ml were imputed with 0.50 ng/ml, and IGF-1 <
3.25 ng/ml with a value of 1.63 ng/ml.

To study the effect of covariates on the within-patient 3-year
change in leptin concentrations, an ordinary least squares linear
regression model was fitted for both genders. Conditional infer-
ence trees were used to find and visualise statistically significant
interactions between categorical covariates. Bipartite correlations
between variables were studied with Spearman’s rank correlation
coefficients. To compare groups, Mann–Whitney U test was
used for continuous variables and chi-squared test for categorical
variables. p values less than 0.05 were considered statistically
significant, and all p values were two-sided. Statistical analyses
were performed with IBM SPSS version 23 (IBM Corp.
Released 2015. IBM SPSS Statistics for Windows, Version
23.0. Armonk, NY: IBM Corp).

Results

Baseline

The baseline characteristics of the study population are pre-
sented in Table 1. At baseline, the CPAP users had higher BMI
(p < 0.001), AHI (p < 0.001), and ODI4 (p < 0.001) compared
with the non-users (Table 2). They also had lower mean
(p < 0.001) and minimum (p = 0.001) arterial oxyhemoglobin
saturation. The leptin concentrations did not differ. When
males and females were evaluated separately, there were no
differences at baseline (male 12.4 ng/ml vs. female 18.0 ng/ml,
p = 0.578) (Table 1).

Three-year follow-up

At the 3-year follow-up, the CPAP users had higher leptin
concentrations (p = 0.002) and greater leptin change (p =
0.007) than the non-users, and higher BMI (p = 0.001), but
the change in BMI was not different (Table 2). When males
and females were evaluated separately, females had higher
leptin concentrations than males (p < 0.001), and the change
in leptin concentrations was also greater in females than in
males (p < 0.001) (Table 3, Fig. 2). Leptin concentrations at
the 3-year follow-up did not associate with medication defined
by the Main Groups of ATC system (data not shown). Further,
sleepiness improved in both groups, but the sleepiness im-
proved more among CPAP users (− 3.4 ESS points vs − 2.0
ESS points, p = 0.031). Correlation analyses for the array of
variables in the entire cohort (Online Resource 1), in males
(Online Resource 2), and in females (Online Resource 3) are
reported in electronic supplements.

Leptin concentrations increased (mean increase
9.13 ng/ml) among the CPAP users compared with the non-
users (mean reduction − 5.86 ng/ml) during the follow-up
(p = 0.007) (Table 2, Fig. 3). The median increase in leptin
among female CPAP users was 25.97 ng/ml, and 4.97 ng/ml
in the non-users (p = 0.010). In males, the change in leptin
concentrations did not differ between the CPAP users and
non-users (− 0.94 ng/ml vs. − 8.88 ng/ml; p = 0.087)
(Table 4, Fig. 3). Change in self-reported sleep duration did
not differ between the CPAP users and non-users (0.24 h/
night vs. 0.09 h/night, p = 0.881). At 3-year follow-up, IGF-
1 concentrations did not differ between the users and the non-
users (Table 2). Weight gain was associated with higher com-
pliance of CPAP use (r = 0.290, p = 0.046), but not when
males (r = 0.141, p = 0.464) and females (r = 0.312, p =
0.194) were evaluated separately. Median compliance among
the whole group was 6.5 h per night, among males 6.4 h per
night, and 6.6 h per night among females (p = 0.797).

Table 1 Baseline characteristics
of the patients (n = 114) Male n = 65 (57%) Female n = 49 (43%) p value

Median IQR (25–75%) Median IQR (25–75%)

Age (years) 55.0 48.0–61.0 54.5 45.8–61.0 0.997

BMI (kg/m2) 30.2 27.3–34.3 32.0 27.2–36.0 0.277

AHI (no./h) 14.2 6.0–19.9 10.5 4.9–17.7 0.591

ODI4 (no./h) 5.9 2.8–12.8 6.8 2.3–12.7 0.434

Mean SaO2 (%) 94.5 92.7–95.5 94.7 93.0–95.9 0.403

Min SaO2 (%) 86.0 82.0–88.0 85.5 79.8–87.0 0.224

Leptin (ng/ml) 12.4 7.6–29.1 18.0 7.9–34.5 0.578

IGF-1 (nmol/l) 14.0 11.2–18.5 11.1 8.2–14.8 0.071

Values are presented as median (interquartile range). BMI body mass index, AHI apnoea–hypopnoea index,ODI4
oxygen desaturation index, SaO2 oxyhaemoglobin saturation, IGF-1 insulin-like growth factor-1
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Regression analyses

In generalized linear model analysis, change in leptin concentra-
tions and using CPAP did not correlate (p= 0.058) among the
entire study population, butwhenmales and femaleswere treated
separately, the CPAP use was associated with higher leptin con-
centrations among females (p = 0.038) but not in males (p =
0.481) (Table 5). The effect between gender and CPAP use on
change in leptin concentrations is depicted in Figs. 2 and 3.
When the change in BMI was also considered, CPAP use was
still a significant factor for change in leptin concentrations. An
increase in BMI by 1 kg/m2 linked with an increase of 2.1 ng/ml
in leptin concentrations (p = 0.047, 95% CI 0.03 to 4.2), and
CPAP use linked with an increase of 13.0 ng/ml (p = 0.017,
95% CI 2.4 to 23.6) in leptin concentrations, based on the ordi-
nary least squares linear regression model.

Discussion

The major finding in this prospective observational follow-up
study was that in patients with OSAS, 3 years of CPAP ther-
apy was associated with increased leptin concentrations in
females. Leptin increased independently of age or change in
BMI. There was an interaction between leptin increase and
gender: leptin increased in female CPAP users; whereas in
men, CPAP did not have an effect, if not opposed the natural
decrease in leptin observed in men not using CPAP. This find-
ing is contrary to most previous short-term studies, showing
that leptin concentrations decrease or remain unchanged in
OSAS patients treated with CPAP [18], suggesting that leptin
concentrations may behave differently during long-term
CPAP treatment, especially among females. The participation
of female patients in previous studies has been scarce, making

Table 3 Differences between the
genders at follow-up (n = 109) Male (n = 62) Female (n = 47)

Median IQR (25–75%) Median IQR (25–75%) p value

Follow-up BMI (kg/m2) 31.07 27.46–35.05 32.47 27.12–37.12 0.338

Change in BMI (kg/m2) 0.03 − 0.97–1.29 0.33 − 0.98–2.06 0.491

Follow-up leptin (ng/ml) 7.20 4.31–14.49 32.40 15.64–56.95 < 0.001

Change in leptin (ng/ml) − 3.96 − 22.89–8.23 13.74 − 8.09–35.24 < 0.001

Follow-up IGF-1 (nmol/l) 16.45 12.15–19.00 13.90 12.25–19.45 0.317

Change in IGF-1 (nmol/l) 1.65 − 3.23–7.18 2.80 − 2.20–7.09 0.752

Values are presented as median (interquartile range). BMI body mass index, IGF-1 insulin-like growth factor-1,
Statistically significant values are shown in italics

Table 2 Differences between the
CPAP users and the non-users
(n = 109)

CPAP users (n = 49) Non-users (n = 60)

Median IQR (25–75%) Median IQR (25–75%) p value

Age 56.00 45.00–61.00 53.00 47.00–59.00 0.550

Baseline BMI (kg/m2) 33.70 30.90–37.08 28.30 26.15–33.65 < 0.001

Follow-up BMI (kg/m2) 34.73 30.62–39.36 29.05 26.08–32.34 0.001

Change in BMI (kg/m2) 0.35 − 0.63–2.77 − 0.03 − 1.49–0.63 0.250

AHI baseline (#/h) 18.05 11.70–49.55 8.69 4.09–14.50 < 0.001

ODI4 baseline (#/h) 11.70 4.57–38.90 3.90 1.50–8.05 < 0.001

Mean SaO2 baseline (%) 93.60 91.95–94.98 95.00 93.70–96.20 < 0.001

Min SaO2 baseline (%) 83.00 77.50–86.00 87.00 83.00–89.00 0.001

Leptin baseline (ng/ml) 17.25 7.98–33.75 16.70 7.85–35.39 0.870

Leptin follow-up (ng/ml) 26.95 8.65–48.09 8.60 4.45–23.69 0.002

Change in leptin (ng/ml) 9.13 − 7.82–29.72 − 5.86 − 22.93–8.29 0.007

Baseline IGF-1 (nmol/l) 13.60 9.08–17.78 11.8 9.11–17.15 0.594

Follow-up IGF-1 (nmol/l) 15.65 12.20–19.00 15.70 12.15–19.70 0.933

Change in IGF-1 (nmol/l) 2.60 − 3.79–7.53 3.20 − 2.75–7.70 0.775

Values are presented as median (interquartile range). BMI body mass index, AHI apnoea–hypopnoea index,ODI4
oxygen desaturation index, SaO2 arterial oxyhaemoglobin saturation, IGF-1 insulin-like growth factor-1,
Statistically significant values are shown in italics

Sleep Breath



our study essential in indicating the gender-specific difference
in leptin concentrations in long-term CPAP therapy. Further,
against our hypothesis, among CPAP users, weight gain was
associated with higher compliance to CPAP therapy.

Decrease in leptin concentrations has been suggested as an
indicator of successful CPAP treatment [19]. Most of the pre-
vious studies have had follow-up times less than a year and

have reported decrease in leptin concentrations among CPAP
users [9, 20–23]. However, there are some studies, which have
reported controversial outcomes. Drummond et al. [20] sug-
gested that OSAS does not influence on leptin concentrations.
Garcia et al. [21] reported that leptin concentrations remained
stable, if the follow-up time was extended into a year.
However, their study consisted mainly of men; among the 20

Fig. 3 Mean of leptin levels per gender and CPAP use at baseline and follow-up. Whiskers are 95% confidence intervals

Fig. 2 A conditional inference
tree visualisation showing the
statistically significant interaction
between gender and CPAP use.
The within-patient 3-year change
in leptin levels was greatest for
females with CPAP use; whereas
for males, the use of CPAP had
little effect
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participants, there were only three women. The only two
placebo-controlled randomised controlled trials reported no
change in leptin concentrations between active and placebo
CPAP conditions after 2 [22] or 3 months [23] of treatment.
Sanner [15] suggested that CPAP treatment lowers leptin con-
centrations only if it is efficient, which was documented with
polysomnography showingAHI≤ 5/hwithCPAPafter 6months.
In their study, leptin concentrations decreased in effectively treat-
ed patients, while they increased in ineffectively treated patients.
In our study, the median CPAP usage was more than 6 h per
night. At follow-up, we neither controlled the effectiveness of
treatment with a sleep study, nor did the CPAP devices enable
downloading the residual AHI. Therefore, we cannot rule out the
possibility of suboptimal therapeutic pressure. However, the
CPAP treatment alleviated daytime sleepiness, suggesting that
CPAP therapy was effective.

Leptin concentrations in women are higher than in men [24].
In a cross-sectional study in severely untreated OSAS patients
using single leptin measurements, OSAS severity was related to
leptin concentrations among females, but not in males [25]. In
our study, leptin concentrations did not differ between males and
females at baseline; whereas during the follow-up, increase in
leptin concentrations was higher among females compared with
males. Moreover, leptin concentrations were not associated with

any medication. Medications were analysed based on ATCMain
Groups, because the sample size did not allow more detailed
analyses.

The rise in leptin concentrations during long-term
CPAP treatment could be explained by several factors.
Firstly, short sleep duration is linked with decreased leptin
concentrations [26]. When OSAS is treated with CPAP,
sleep duration may increase, which however, was not the
case in our study. Secondly, sleep timing might change
during the follow-up period and affect leptin concentration
zenith and nadir times [27]. In our study, nocturnal sleep
timing did not change (data not shown). Finally, obese
people usually have leptin resistance [13], and patients
with OSAS are mainly obese. Usually, elevated leptin con-
centrations result in reduction in appetite [7], but leptin
resistance prevents this [28]. Leptin resistance might ex-
plain at least in partly, why most patients do not lose
weight during long-term CPAP therapy [5].

IGF-1 concentrations did not change during the 3-year fol-
low-up. According to a recent meta-analysis, the effect of
CPAP therapy on IGF-1 concentrations in patients with
OSAS is still controversial [9]. Münzer et al. [29] reported
that IGF-1 concentrations were increased in males aged 40–
60 only. In females and older men (over 60 years), the IGF-1

Table 5 Regression analysis for change in leptin concentrations during the 3-year follow-up

All (n = 109) Male (n = 62) Female (n = 47)

B 95% CI p value B 95% CI p value B 95% CI p value

Gender 27.0 18.41–35.62 < 0.001

CPAP use 7.4 − 0.26–15.09 0.058 − 2.86 − 11.11–5.38 0.481 20.57 1.23–39.92 0.038

BMI baseline (kg/m2) 1.35 0.64–2.07 < 0.001 1.27 0.57–1.97 < 0.001 1.59 0.12–3.05 0.035

AHI baseline (no./h) 0.22 − 0.17–0.61 0.257 0.25 − 0.35–0.86 0.390 0.12 − 0.61–0.86 0.726

ODI4 baseline (no./h) − 0.14 − 0.52–0.24 0.450 − 0.33 − 0.93–0.27 0.277 − 0.25 − 0.10–0.51 0.500

Median SaO2 baseline (%) − 1.02 − 3.68–1.63 0.442 − 0.28 − 2.53–1.95 0.793 − 3.51 − 10.10–3.07 0.276

Min SaO2 baseline (%) 0.55 − 0.30–1.40 0.201 − 0.38 − 1.34–0.59 0.429 0.74 − 1.06–2.54 0.398

Leptin baseline (ng/ml) − 0.96 − 1.12–0.80 < 0.001 − 1.01 − 1.13–0.88 < 0.001 − 1.05 − 1.53–0.57 < 0.001

IGF-1 baseline (nmol/l) 0.34 − 0.18–0.87 0.193 − 0.07 − 0.54–0.39 0.747 0.26 − 1.00–1.52 0.672

Smoking baseline − 2.77 − 9.51–3.96 0.412 − 2.88 − 8.64–2.87 0.313 6.01 − 10.82–22.84 0.461

Alcohol baseline 1.24 − 4.55–7.03 0.670 − 1.89 − 6.26–2.49 0.383 15.4 − 0.80–31.5 0.061

BMI body mass index, AHI apnoea–hypopnoea index, ODI4 oxygen desaturation index, SaO2 arterial oxyhaemoglobin saturation, IGF-1 insulin-like
growth factor-1, Statistically significant values are shown in italics

Table 4 Change in leptin
concentrations (n = 109) Male (n = 62) Female (n = 47)

Median IQR (25–75%) p value Median IQR (25–75%) p value

CPAP users − 0.94 − 17.43–13.75 25.97 6.22–43.36

Non-users − 8.88 − 24.44–0.66 0.087 4.97 − 18.46–17.50 0.010

Values are presented as median (interquartile range), Statistically significant values are shown in italics
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concentrations did not increase during 8 months of CPAP
treatment. Our study was gender-balanced and had more fe-
males than most studies, which could explain why IGF-1 con-
centrations remained unchanged. Median age of our patients
was 54 years, which is in line with previous studies.

Contrary to our hypothesis, weight gain was not associated
with OSAS severity. This is in line with a recent study, where
80% of patients with CPAP-treated OSAS showed no signif-
icant change in weight over a follow-up period of 7 years [5].
Moreover, contrary to our expectations, weight gain among
CPAP users was associated with higher compliance. This may
be explained by reduced basal metabolic rate or decreased
sleep energy expenditure during CPAP treatment resulting in
weight gain [6]. However, whenmales and females were eval-
uated separately, the association disappeared.

The strength of our study is a longer follow-up time than in
previous studies [9, 18]. Our cohort was gender-balanced, and
of moderate size, whereas previous studies have included
mainly males, and their sample sizes have been significantly
smaller, with the exception of one 1-month study [20]. Some
limitations should be considered when interpreting our results.
We had only single measurements of leptin concentrations,
although leptin is known to have a circadian rhythm.
However, leptin concentrations were measured approximately
at the same clock time at baseline and follow-up. Further, we
did not measure leptin concentrations shortly after the initia-
tion of the CPAP treatment, and therefore, we cannot know,
whether leptin concentrations increased already in the early
stage of the CPAP treatment, or if the concentrations increased
later, but this does not compromise our finding of leptin in-
crease after 3 years of CPAP use.

Conclusion

Our study suggests that long-term CPAP treatment elevates
leptin concentrations in female patients with OSAS, indepen-
dently of age or BMI. This finding is in contrary to earlier
short-term studies and suggests that leptin concentrations
may behave differently during long-term CPAP therapy. Our
results need to be interpreted cautiously, since the sample size
was moderate, and we did not have repetitive measurements
during the 3-year follow-up, to show whether the leptin con-
centrations remained at the steady level over the follow-up
period. Further prospective studies with repetitive leptin mea-
surements over long-term CPAP treatment are warranted, to
achieve a deeper insight into the metabolic regulation of
OSAS over the course of CPAP treatment.
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