Apxub BHyTpeHHei MeAnumHbl ® Ne 1 o 2022 OPUTMHAABHBIE CTATBU

DOI: 10.20514/2226-6704-2022-12-1-45-51 YK 616.24-008.444-085.81

M.B. TopbyHoBa', C.Jl. bBabak*', O.1O. Pe6bpoBa?,
M.A. KapHaywkuHa?, A.l. ManasuH'

'— ®rbOY BO «MOCKOBCKMI rocyAapCTBEHHbIN MEAUKO-CTOMATONOrMYECKUI yHMBEpCUTET
um. A.V. EsgoknmoBsa», Mnnsapasa Poccun, Mocksa, Poccusa

2— ®rAOY BO «PoCCMINCKMI HALMOHAbHbIN MCCNEA0BATENbCKUIN MEAULIMHCKUI YHUBEPCUTET
nmenu H.W. MNMuporosa» MuHsgpasa Poccun, Mocksa, Poccusa

3— ®OTrAQY BO «Poccuiickuin yHuBepcuTeT Apyx6bl HapogoB», Mocksa, Poccus

KOPPEKIUSI METABOAMYECKOTI'O ITPOPUAA
ITAOUEHTOB C ObCTPYKTUBHBIM AITHO® CHA
B SABUCUMOCTU OT AAUTEABHOCTU CEAHCOB
CPAP-TEPAIINU

M.V. Gorbunova', S.L. Babak*', O.Yu. Rebrova?,
M.A. Karnaushkina?, A.G. Malyavin'

'— Moscow State University of Medicine and Dentistry named after A.l. Evdokimov, Moscow, Russia

2— Pirogov Russian National Research Medical University, Moscow, Russia

3— Federal State Autonomous Educational Institution of Higher Education «Peoples' Friendship University of Russia»,
Moscow, Russia

Metabolic Profile Correction
in Patients with Obstructive Sleep

Apnea Depends on the Duration
of CPAP Therapy Sessions

PesoMe

OG6CTpyKTMBHOE anHo3 cHa (OAC) ABASeTCA PacnpoCTPpaHEHHbBIM reTeporeHHbIM XPOHUYECKUM 3abosieBaHMeM C ¢pparMeHTaumei cHa, MeTabonu-

YECKVMMM 1 CEpAEYHO-COCYAMCTBIMU HapyLeHWAMU. Tepanus MOCTOAHHBIM MONOXMUTE/IbHBIM BO3A4YXOHOCHbIM AaBneHunemM (CPAP-Tepanus) cayxut
OCHOBHbIM MeTOZ0M sie4eHus nauneHToB OAC. OAHaKo, BO3AelCTBUE 4MTeNbHO NpoBoauMoi CPAP-Tepanum ¢ HOYHbIMK ceaHcaMm 6osiee 6 YacoB
ocTaeTcA ManomsyyeHHbIM. Lienbio nccnegosaHna ABUAOCH M3yyeHne 3GpHeKTOB pas/IMHHON ANUTENBHOCTM HOYHBIX ceaHcoB CPAP-Tepanuun Ha «Me-
Tabomueckunin Npodub» NaLUeHToB C TAKENLIM TedeHneM OAC. MaTepuanbl n MeToAbl. B peTpocneKTUBHOE NCCNe0BaHNE «CYyHaN-KOHTPO/Ib
cpaBHeHus 4Byx pexumMos CPAP-Tepanuu nyTém noa6opa nap 13 YMCAa NaLMeHTOB C BepUPULMPOBaHHbIM TaxéNbiM OAC (MHAEKC anHO3-TUMOMHO3
>30/4), apTepuanbHOI runepTeHsmen, oxmpeHuen I-1l crenenu no knaccudukaumm BO3 (1997), noanucaslumx nHGOpMUpoBaHHOe cornacue, Gbian
cpopMmpoBaHbl ABe rpynmbl Mo 18 YenoBeK B KaXK/101, CONOCTaBMMble MO BO3PACTy, aHTPONOMETPUYECKMM U COMHOTpadpuyeCcKMM nokasaTenam, nc-
nonb3ytowne CPAP-Tepanuio 4-6 4/Houb 1 60os1ee 6 4/HOUb COOTBETCTBEHHO. MauneHTbl nosyyann CPAP-Tepanuio B Te4eHre roaa, BUSUTbI OCYLLeCT-
BAAINCh Ha 3, 6 1 12 MecsALbl. XapaKTep 1 TAXKECTb anHo3 CHa BepudULMPOBaAiach B XOAE HOYHOM KOMMbOTepHOM coMHorpadum (KCT) Ha annapat-
HOM KoMmnnekce WatchPAT-200 (ItamarMedical, Mi3pansib) ¢ opuruHanbHbIM NporpaMMHbIM obecrniedermeM zzzPAT™SW ver. 5.1.77.7 (ItamarMedical,
M3pannb) nyTéM permcTpauum OCHOBHBIX PeCrMpaToOpHbIX MOUrpapUUECKMX XapaKTepUCTUK B nepunog 23:00 — 7:30. ONTUManbHbIi 1e4ebHbIN
ypoBeHb CPAP-Tepanuu TUTPOBa/CA B /JOMaLIHNX YCIOBUAX C UCMO/Ib30BaHMEM annapaToB A/NA aBTOMaTUYeCKoro Bbibopa ie4ebHOro gaBneHums
(«PR System One REMstar Auto CPAP Machine with A-Flex» (Philips Respironics, CLLIA)) B TeueHue 7 AHeil NoC/ne ANarHOCTUYECKOrO UCCIeA0BAHNA.
[Nt OLLeHKM NoKasaTesiell KOMMIaeHca NaLMeHTOB UCMO/b30BaIOCh OPUTMHA/IbHAA MPOrpaMMa aHan3a KomrnnaeHTHocTu Encore Pro v.2.14 (Philips
Respironics, CLLIA). Pe3ynbTaTbl. [1py MCXOAHOW COMOCTABMMOCTYM MPYMM YXKe K 3-My MecsAly Tepanuu nauueHTbl rpynnbl CPAP >6 4/Houb AeMOH-
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CTPVPOBA/IN CTaTUCTUYECKM 3HAYMMOE MPEVMYLLECTBO NEPeA NaLyeHTaMm rpynnbl ¢ ceaHcaMu 4-6 4 no nokasaresnam connmsoctu (ESS), okpyxHo-
CTU Wen n TecTocTepoHa. K 6-My Mecauy B rpynne CPAP >6 4/Ho4b BO3HWMKaNM CTaTUCTUYECKM 3HAYMMbIE Pa3IMyMA Py MO MHAEKCY Macchl Tena,
MHAEKCY BUCLLEPaZIbHOrO OXMUPEHWS, NepopaNbHOMY FIIOKO30TONIEPAHTHOMY TeCTY, MHAEKCY MHCY/IMHOPE3UCTEHTHOCTM, NoKasaTenaM AnnnaHoro
o6MeHa (MNoNpoTenAbl BbICOKOW 1 HWU3KOW MIOTHOCTM, TPUrAMLEpUABI, Aro-B), nenTuHa, UHCYAMHA HaTowak. K 12-My Mecsuy Tepanuu rpynna
CPAP >6 4/Ho4b UMena yyulueHne noKasaTeieil Mo OKPYXHOCTU Tanum, F1I0KO3bl KPOBM HaTOLaK M MOYEBOW KUCIOTbI. BO3HUKLIME pa3imumnsa Mex-
Ay TPyMnamMu COXpaHANNCb Ha MPOTSKEHUM BCEro NepuoAa Tepanun. Beisoabl. lantensHo (B TedeHune 12 Mec.) NpoBOAVMAs B AOMALUHUX YCIOBUAX
CPAP-Tepanus ceaHcamMu >6 4/HOYb MMeeT NpenMyLLeCTBO Haj Tepanuei ¢ ceaHcamMu 4-6 4/HOUb B JOCTUKEHUN 60/1ee BbICTPOro, BbIpaXKeHHOro
M KJIMHUYECKM 3HAYMMOTO YNyULIeHNs noKasaTesielt MeTabosim4eckoro npodusa U ropMoHasibHoro ¢oHa y nauneHToB OAC TAKENOro TeveHus.
KnroyeBbie caoBa: o6cmpykmusHoe anHos cHa, OAC, CPAP-mepanus, WatchPAT-200, komnblomepHas comHozpagus, KCI, mema6onuyeckuii
npoguns, 20pMOHaNbHbIU POH
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Abstract

Obstructive sleep apnea (OSA) is a common, heterogeneous chronic disease with sleep fragmentation, metabolic and cardiovascular disorders.
Continuous Positive Air Pressure (CPAP) therapy is the primary treatment for patients with OSA. However, the effects of long-term CPAP therapy
with night sessions > 6 hours remain poorly understood. The aim of the study was to study the effects of different durations of night sessions of
CPAP therapy on the “metabolic profile” of patients with severe OSA. Materials and methods. In a retrospective case-control study comparing two
CPAP-therapy regimens by matching pairs from among patients with verified severe OSA (apnea-hypopnea index> 30/h), arterial hypertension,
obesity of |-l degrees according to the WHO classification (1997), signed informed consent, 2 groups of 18 people each were formed, comparable
in age, anthropometric and somnographic indicators, using CPAP therapy 4-6 hours / night and more than 6 hours / night, respectively. Patients
received CPAP therapy for a year, visits were carried out at 3, 6 and 12 months. The severity of sleep apnea was verified during nighttime computed
somnography (CSG) on WatchPAT-200 hardware (ItamarMedical, Israel) with original software zzzPAT™SW ver. 5.1.77.7 (ItamarMedical, Israel)
by registering the main respiratory polygraphic characteristics from 11.00 PM to 7:30 AM. The optimal therapeutic level of CPAP therapy was
titrated at home using devices for automatic selection of therapeutic pressure (PR System One REMstar Auto CPAP Machine with A-Flex (Philips
Respironics, USA)) within 7 days after the diagnostic study. To assess the compliance of OSA patients at 3-6-12 months of CPAP-therapy, we used
the original compliance analysis program Encore Pro v.2.14 (Philips Respironics, USA). Results. With the initial comparability of the groups, by the
3rd month of therapy, patients with CPAP > 6 h/night showed a statistically significant advantage over the patients with 4-6 h CPAP-therapy in
ESS, neck circumference and testosterone. By the 6th month, statistically significant differences of BMI, VAI, leptin, oral glucose tolerance test,
fasting insulin, HOMA-IR, lipid metabolism (HDL, LDL, triglycerides, Apo-B) appeared. By the 12th month of therapy, the CPAP group > 6 h/night
had a statistically significant advantage in waist circumference, fasting blood glucose and uric acid. Differences between groups at control points
persisted throughout the observation period. Conclusions. Long-term home-based CPAP therapy with sessions > 6 h/night has an advantage over
therapy with sessions 4-6 h/night in achieving a rapid and pronounced improvement in metabolic profile and hormonal levels in patients with
severe OSA.

Key words: obstructive sleep apnea, OSA, CPAP-therapy, WatchPAT-200, computer somnography, CSG, metabolic profile, hormonal levels
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AHI — apnea-hypopnea index, BMI — body mass index, BP — blood pressure, CPAP — constant positive air pressure, DI — desaturation index, ESS —
Epworth Sleepiness Scale, GCP — good clinical practice, HDL — high-density lipoproteins, HOMA-IR — insulin resistance index, HR max — maximum
night heart rate, HR min — minimum night heart rate, LDL — low density lipoproteins, NSG — night somnography, NC — neck circumference, OGTT —
oral glucose tolerance test, OSA — obstructive sleep apnea, REM sleep — rapid eye movement sleep, SpO, mean — mean night saturation, SpO,min —
minimum night saturation, STOP-BANG — obstructive sleep apnea marker scale, TSat90 — time at saturation less than 90%, URT — upper respiratory
tract, WC — waist circumference
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Introduction

Obstructive sleep apnea (OSA), a common hetero-
geneous chronic disease with cyclic respiratory pauses
(apnea) and nocturnal hypoxemia/desaturation, is char-
acterized by sleep fragmentation, excessive daytime
sleepiness (EDS), and metabolic and cardiovascular
disorders [1, 2]. Also, OSA is directly associated with
an increased risk of fatal and nonfatal cardiovascular
complications (CVC) [2, 3]. Continuous positive airway
pressure (CPAP) therapy is the main treatment method
for patients with OSA of different severity. Compliance
with the CPAP therapy regimen is critical for patients
with OSA in improving their quality of life, controlling
blood pressure (BP), and eliminating EDS [4]. An analy-
sis of 82 randomized clinical trials (RCTs) by Rotenberg
B.W. et al. (2016) showed that non-compliance with the
CPAP therapy regimen reduced its effectiveness in 1/3 of
treated patients with OSA. Compliance with treatment
was low in patients with OSA who had minimal sever-
ity of symptoms, heterogeneous metabolic disorders, or
comorbidities in the form of neurological disorders [5].
Paradoxically, most RCTs were performed in patients
with moderate OSA, on CPAP therapy for no more than
three months, without assessing the “metabolic profile”
even in the presence of carbohydrate and lipid metab-
olism disorders [6]. Our study sought to analyze the
“metabolic profile” of patients with severe OSA taking
into account the duration of night CPAP sessions during
12 months of treatment.

Materials and Methods

Study Design. In a retrospective case-control study
for comparing two CPAP therapy regimens by match-
ing pairs from patients with verified severe OSA (apnea-
hypopnea index > 30/h), arterial hypertension, obesity
of grade I-IT according to the WHO classification (1997),
who signed informed consent, two groups were formed,
each with 18 subjects, comparable in age, anthropomet-
ric and somnographic parameters; using CPAP ther-
apy 4-6 h/night, or more than 6 h/night, respectively.
Patients received CPAP therapy for one year; visits were
made in 3, 6, and 12 months. The inclusion criteria were
the following: 1) males; 2) apnea-hypopnea index (AHI)
> 30/h; 3) duration of CPAP therapy > 4 hours/night
during one year of follow-up; and 4) signed informed
consent. Matching of pairs of patients was performed
according to the following criteria: 1) age +5 years; 2)
BMI 1 kg/m? 3) neck circumference (NC) +1 cm; 4)
AHI £10/h; 5) desaturation index (DI) +5 events/hour;
6) time at saturation less than 90% (TSat90) +5%.

This study was carried out at the Department of
Phthisiology and Pulmonology of the Faculty of Medi-
cine of A.I Evdokimov Moscow State Medical and

Dental University (A.I. Evdokimov MSMDU of the Rus-
sian Ministry of Health) at the Central Union Hospital
of the Russian Federation (Moscow); it met good clini-
cal practice (GCP) standards and the principles of the
Helsinki Declaration and was approved by the Intera-
cademic Ethics Committee of A.I. Evdokimov MSMDU.
Patients were recruited from 2017 to 2020.

Night Somnography (NSG). To detect obstructive
sleep apnea, we performed night somnography using a
computer-based somnography (CSG) method based on
the technology for determining apnea episodes and their
consequences by varying changes in peripheral arterial
tone (PAT technology) in accordance with the unified
rules and recommendations of the American Academy
of Sleep Medicine (AASM) [7, 8]. OSA was found using
a WatchPAT-200 portable CSG devicer (ItamarMedi-
cal, Caesarea, Israel) with original zzzPAT™SW soft-
ware, ver. 5.1.77.7 (ItamarMedical, Caesarea, Israel) by
measuring the main respiratory polygraphic parameters
between 11:00 p.m. and 7:30 a.m. Sleep apnea-hypopnea
index (AHI) of more than 30/h corresponded to severe
OSA. Assessment of nocturnal oxygen desaturation
index (ODI), mean and minimum nocturnal saturation
(SpO,), heart rate (HR), and sleep stages was performed
in accordance with international guidelines [9, 10].

CPAP Therapy. The optimal therapeutic level of
CPAP was titrated at home using devices for automatic
selection of therapeutic pressure (PR System One REM-
star Auto CPAP Machine with A-Flex (Philips Respi-
ronics, USA)) within 7 days after the diagnostic study.
To assess the compliance parameters of patients with
OSA at months 3-6-12 of CPAP therapy, we used the
original compliance analysis software Encore Pro v. 2.14
(Philips Respironics, USA). The main analyzed param-
eter was the duration of the night session of CPAP ther-
apy with the function of auto-adaptation to the patient’s
inspiration and expiration (A-Flex); according to this
parameter, the patients were divided as: 1) low-compli-
ant < 4 h/night; 2) medium-compliant—4-6 h/night; 3)
highly compliant > 6 h/night [11].

Laboratory Tests. Venous blood sampling was car-
ried out in the morning, in a fasting state, after 12 hours
of fasting. Laboratory tests were standardized and were
carried out on the same laboratory equipment using
INVITRO reagent kits for the determination of total cho-
lesterol (TC), low (LDL) and high-density lipoproteins
(HDL), triglycerides, uric acid, apolipoprotein B (Apo-
B), C-reactive protein (CRP), leptin, testosterone, insu-
lin, and glucose— in a fasting state and 2 hours after the
standard oral glucose tolerance test (OGTT). HOMA-IR
index was calculated using the following formula: fasting
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glucose (mmol/L) x fasting insulin (uU/mL)) + 22.5.
Sensitivity to insulin was considered to be within the
normal range at HOMA-IR value < 2.77.

Statistical Analysis. Statistical data analysis was car-
ried out using commercial software packages STATIS-
TICA 13.0 (TIBCO Software Inc., USA) and PASW Sta-
tistics v.18 (IBM, USA). The distributions of quantitative
and qualitative ordinal characteristics (with more than
5 ranks) are represented by medians (Me) and quartiles
(lower, Q1, and upper, Q3); qualitative characteristics—in
the form of the absolute number of observations (n) and
the percentage (%) of the total number of patients in the
group. Pairwise comparison of unrelated groups in terms

of quantitative and qualitative ordinal (with more than
5 ranks) characteristics was carried out using the nonpara-
metric Mann-Whitney test. The threshold level of statis-
tical significance was considered to be 0.05; for multiple
comparisons, the Bonferroni correction was applied.

Results

Intergroup comparison of the parameters of the “met-
abolic profile” (anthropometric, metabolic, hormonal)
before starting CPAP therapy showed the comparability
of groups (Table 1).

Further, the groups were compared according to the
studied parameters at three subsequent visits.

Ta6nuua 1. Xapaxmepucmuka epynn nayuenmos 00 Ha4ana mepanuu

Table 1. Baseline patients’ parameters

Parameter CPI?II::I-;) hrs CP1(\nP::§)hrs P, Mann-Whitney test

Age, yars 47 [43; 50] 46 [43; 47] 0,45
BMI, kg/m? 34,35 [31,6; 35,5] 33,1 [32,2; 35,3] 0,54
Neck circumference, cm 44,8 [43,5; 45,5] 45,0 [44,0; 45,5] 0,65
Waist circumference, cm 111,75 [107; 117] 111,75 [108; 115] 0,70
Epworth sleepiness scale (ESS), score 12 [9; 12] 12 [12; 13] 0,22
Visceral Adiposity Index, (VAI) 3,21 [2,98; 3,58] 3,3 [2,81; 3,49] 0,96
Computer somnography data

Apnoea-hypopnea index (AHI) (h™) 50,2 [38,4; 56,2] 50,1 [39,4; 54,68] 0,87
Oxygen desaturation index (ODI), (h™) 38,25 [24,1; 51,3] 39,2 [21,2; 47,1] 0,55
Percentage of time with oxygen saturation < 90%, (TSat90), % 23,0 [15,2; 29,1] 23,75 [5,2; 37,0] 0,95
SpO, mean, % 91,0 [89,0; 92,0] 91,5 [89,0; 94,0] 0,42
SpO,min, % 76,5,0 [73,0; 81,0] 73,5 [66,0; 83,0] 0,41
HR min, min™* 46,5 [45,0; 48,0] 46,5 [43,0; 50,0] 0,99
HR max, min™! 101,5 [94,0; 108,0] 101,0 [99,0; 102,0] 0,43
REM sleep, % 15,0 [13,6; 26,5] 14,6 [13,3; 20,4] 0,53
Light sleep, % 74,4 [59,3; 80,65] 75,7 [60,6; 81,1] 0,66
Deep sleep, % 10,0 [6,03; 13,5] 7,6 [6,2; 11,6] 0,95
Laboratory data

Fasting blood glucose, mmol/l 5,6 [5,4; 5,9] 5,6 [5,4; 5,8] 0,75
Oral glucose tolerance test, mmol/l 7,2 [6,2; 8,0] 7,4 [6,0; 8,0] 0,90
Fasting insulin, pU/ml 16,9 [14,5; 20,3] 18,4 [15,3; 19,8] 1,00
HOMA-IR 4,5 [3,52; 5,14] 4,77 [3,6; 5,04] 0,96
HDL, mmol/l 0,98 [0,92; 0,99] 0,95 [0,91; 1,0] 1,00
LDL, mmol/L 3,49 [3,09; 3,72] 3,43 [3,11; 3,71] 0,91
Triglycerides, mmol/L 2,29 [2,16; 2,42] 2,16 [2,11; 2,42] 0,48
Apolipoprotein B, g/L 1,3 (1,265 1,34] 1,36 [1,24; 1,44] 0,14
Uric acid, umol/L 452,5[430,0;471,0] 460,5[432,0;470,0] 0,65
Testosterone, nmol/l 7,93 [7,1; 8,79] 8,13 [7,44; 8,72] 0,41
Leptin, ng/ml 25,1 [19,8; 32,6] 27,7 [22,5; 34,5] 0,99

Note: data are presented as medians and quartiles, Me [Q1; Q3]
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Clinical and Anthropometric
Parameters

Comparison of patients of the studied groups in
terms of sleepiness (ESS) and neck circumference
shows a statistically significant difference by month 3
(Table 2).

A clinically and statistically significant advantage
of CPAP > 6 h/night compared to 4-6 h sessions was
observed at Month 6 in terms of BMI and VAI, and at
Month 12 of therapy—in terms of decreased waist cir-
cumference. Differences between the groups that arose
at the control points persisted throughout the follow-up
period. Established patterns indicate the advantage of
CPAP > 6 h/night in improving anthropometric param-
eters and reducing the volume of visceral fat.

Laboratory Parameters
of Metabolic Disorders

The comparison of patients of the studied groups in
terms of carbohydrate, lipid, purine metabolism, and
hormonal levels is presented in Table 3.

A clinically and statistically significant advantage of
CPAP > 6 h/night before shorter sessions was observed
as early as Month 3, in terms of testosterone; at Month 6,
in terms of OGTT, HOMA-IR, lipid metabolism param-
eters (HDL, LDL, triglycerides, Apo-B), leptin, and fast-
ing insulin; at Month 12, in terms of uric acid. Differ-
ences between the groups that arose at the control points
persisted throughout treatment. The patterns established

indicate the advantage of CPAP > 6 h/night in improving
the “metabolic profile” and hormonal levels in patients
with OSA.

Results and Discussion

CPAP therapy, the first-line therapy for patients
with moderate and severe OSA, is deemed capable
of effectively eliminating sleep disorders, nocturnal
hypoxemia, and excessive daytime sleepiness (EDS).
Also, CPAP therapy has a positive effect on the activity
of the sympathetic nervous system and renin-angioten-
sin-aldosterone system (RAAS), which is closely related
to the overall energy balance [12]. However, a contra-
diction was found: patients with OSA either lost weight
[13] or did not [14]. A meta-analysis conducted by
Drager LF et al. (2015) included 25 RCTs summarizing
data on 3,181 patients with OSA who did not use CPAP
therapy for more than three months. This study dem-
onstrated the possibility of a slight increase in BMI and
body weight in such patients in connection with CPAP
therapy, which could worsen “cardiometabolic health”
with prolonged (more than six months) use of respi-
ratory support [15]. Results of our study of the posi-
tive effect of one-year CPAP therapy on the metabolic
profile of patients with severe OSA contradict previous
data [15]. However, they are fully in line with the results
of recent studies that showed that the duration of night
sessions of CPAP therapy is an important prognostic
factor of a positive effect on the metabolic profile of

Table 2. Comparison of clinical and anthropometric parameters of OSA patients on CPAP therapy

Study group
Parameter 3 months 6 months 12 months
P, test Mann-Whitney
CPAP 4-6 4. (n=18) 9,5 [8; 11] 8 (78] 7178
Connusocrts (ESS), points CPAP >6 4. (n=18) 7,5 [7; 9] 5 [4; 6] 3[2;5]
P 0,0068 <0,0001 <0,0001
CPAP 4-6 4. (n=18) 34,3 [31,6; 35,5] 33,6 [31,1; 34,7] 32,7 [30,7; 34,1]
BMI, kg/m? CPAP >6 4. (n=18) 32,3 [31,6; 34,0] 30,7 [29,4; 32,5] 29,1 [27,7; 31,5]
P 0,11 0,0075 0,0009
CPAP 4-6 4. (n=18) 44,8 [43,5; 45,5] 43,0 [43,0; 45,0] 43,0 [42,0; 44,0]
Neck circumference, cm CPAP >6 4. (n=18) 43,0 [43,0; 44,0] 42,5 [42,0; 43,0] 42,0 [42,0; 42,0]
P 0,0027 0,0025 0,0005

CPAP 4-6 4. (n=18)

111,75 [107; 117]

110,0 [104; 116]

109,0 [104; 114]

Waist circumference, cm CPAP >6 4. (n=18) 111,0 [107; 114] 108,5 [104; 111] 105,0 [99; 107]
P 0,45 0,22 0,02
CPAP 4-6 4. (n=18) 3,21 [2,83; 3,58] 2,78 [2,53; 3,24] 2,52 (2,37;2,89]
Visceral Adiposity Index, (VAI) CPAP >6 4. (n=18) 2,94 [2,54; 3,19] 2,19 [2,01; 2,6] 1,76 [1,57; 1,96]
P 0,21 0,0002 <0,0001

Note: data are presented as medians and quartiles, Me [Q1; Q3]
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patients with OSA when it is carried out at home for
a long time [16-18]. Our study is unique in the estab-
lishment of a threshold value for nocturnal respira-
tory support that lasts more than 6 h/night, which can
effectively control and restore the “metabolic profile”

of patients with severe OSA. In our opinion, this will
allow practitioners to change the treatment strategy of
CPAP therapy towards extending its duration and to
plan the follow-up of patients with OSA, which can be
carried out in an outpatient setting.

Table 3. Comparison of biochemical parameters of metabolic disorders in OSA patients on CPAP therapy

Study group
Parameter 3 months 6 months 12 months
P, test Mann-Whitney
Carbohydrate metabolism
CPAP 4-6 4. (n=18) 5,6 [5,4; 5,8] 5,6 [5,4; 5,8] 5,6 [5,4; 5,8]
Fasting blood glucose, mmol/l CPAP >6 4. (n=18) 5,6 [5,4; 5,7] 5,5[5,2; 5,7] 4,95 [4,6; 5,4]
P 0,45 0,12 0,0002
CPAP 4-6 4. (n=18) 7,2 [6,2; 8,0] 7,2 [5,9; 8,0] 7,2 [5,9; 7,6]
Oral glucose tolerance test, mmol/l CPAP >6 4. (n=18) 7,1 [6,0; 7,7] 5,95 [5,5; 6,5] 5,95 [5,5; 6,2]
P 0,56 0,0089 0,0034

Fasting insulin, uU/ml

HOMA-IR

Lipid metabolism

HDL, mmol/l

LDL, mmol/L

Triglycerides, mmol/L

Apolipoprotein B, g/L

Purine metabolism

Uric acid, pmol/L

Hormonal levels

Testosteron, nmol/l

Leptin, ng/ml

CPAP 4-6 4. (n=18)

CPAP >6 4. (n=18)
P

CPAP 4-6 4. (n=18)

CPAP >6 u. (n=18)
P

CPAP 4-6 4. (n=18)

CPAP >6 4. (n=18)
P

CPAP 4-6 4. (n=18)

CPAP >6 4. (n=18)
P

CPAP 4-6 4. (n=18)

CPAP >6 4. (n=18)
P

CPAP 4-6 4. (n=18)

CPAP >6 u. (n=18)
P

CPAP 4-6 4. (n=18)

CPAP >6 4. (n=18)
P

CPAP 4-6 4. (n=18)

CPAP >6 u. (n=18)
P

CPAP 4-6 4. (n=18)

CPAP >6 4. (n=18)
P

16,2 [14,0; 19,5]
16,2 [12,5; 18,2]
0,34
4,24 [3,42; 4,94]
4,11 [3,06; 4,59]
0,33

0,98 [0,92; 1,00]
0,98 [0,96; 1,07]
0,25
3,49 [3,08; 3,72]
3,33 [3,03; 3,65
0,57
2,25 [2,08; 2,42]
2,04 [2,00; 2,34]
0,12
1,3 [1,26; 1,34]
1,24 [1,19; 1,32]
0,15

452,5[427,0;471,0]
452,0[428,0;462,0]
0,84

7,93 [7,1; 8,79]
9,63 [9,08; 10,68]
0,0008
24,9 [19,5; 32,6]
26,4 [20,1; 30,5]

0,70

15,0 [12,9; 17,4]
12,5 [10,2; 14,3]
0,019
3,85 [3,01; 4,48]
3,01 [2,42; 3,72]
0,02

0,99 [0,92; 1,06]
1,13 [1,03; 1,17]
0,0016
3,48 [3,05; 3,71]
2,9 [2,75; 3,21]
0,018
2,04 [1,93; 2,17]
1,65 [1,61; 1,85]
<0,0001
1,29 [1,26; 1,33]
1,19 [1,16; 1,26]
0,0017

438,5[420,0;455,0]
425,0[402,0;429,0]
0,053

8,26 [7,61; 9,0]
14,87 [12,46; 15,89]
<0,0001
23,05 [18,2; 32,0]
19,9 [17,3; 22,6]

0,031

14,2 [12,4; 16,8]
9,4 8,5; 10,8]
<0,0001
3,64 [2,88; 4,25
2,01 [1,72; 2,59]
<0,0001

0,99 [0,96; 1,06]
1,19 [1,09; 1,24]
<0,0001
3,38 [2,98; 3,65]
2,58 [2,38; 2,83]
0,0003
1,86 [1,83; 1,97]
1,51 [1,36; 1,57]
<0,0001
1,29 [1,23; 1,33]
1,15 [1,13; 1,18]
<0,0001

429,5[414,0;448,0]
381,0[361,0;401,0]
<0,0001

9,11 [8,22; 10,1]
19,22 [15,67; 22,17]
<0,0001
23,7 [16,8; 26,7]
12,6 [10,4; 13,6]

<0,0001

Note: data are presented as medians and quartiles, Me [Q1; Q3]
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