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The aim of the study: to estimate the structural changes of LV among people with unrecognized OSAS and different body weight.

Materials and methods. The study involved 74 patients with OSAS. All subjects were divided into two groups: with obesity
and with normal body weight. Patients with hypertension, diabetes mellitus or any other known cardiac and renal diseases, with
central sleep apnea were excluded from the study. 20 healthy people were included in the control group. Each patient underwent
aclinical evaluation, 24-hour ambulatory blood pressure monitoring, cardiorespiratory monitoring, transthoracic echocardiography.
Pearson correlation analysis, univariate and multivariate regression analysis were performed.

Results. Ten patients from all enrolled subjects were diagnosed with LV hypertrophy. Estimated LVM and LVMI increased in
group | in comparison with the group Il and control group. Significant differences between group Il and control group concerning
LVMI and LVM weren't admitted. A significant difference for PWT  and IVS were observed in group | and group II, compare
to control group. The LVMI was positive ly correlated with DI even after adjustment for the BMI. The LVM correlate with mean
Sa0,and the lowest Sa0,. The univariate regression analysis showed that the lowest Sa0,, DI, AHI were associated with LVMI.

Conclusions. OSAS and obesity are associated with high LVM, LVMI and prevalence of concentric LV remodeling. The LVMI
was increased parallel to an increasing in the OSAS severity in patients with obesity. There were admitted statistically significant
differences for PWT and IVS, among patients with OSAS without obesity and healthy people. Concerning LVMI and LVM, no
statistically significant differences were admitted. The lowest SaO, and DI were associated with changes of LVMI, LVM, PWT
and IVS, according to the results of regression analysis.

BnAuB cUHAPOMY 0OCTPYKTMBHOrO anHO€e CHY Ha PeMOAEAIOBAHHSA AIBOFO LIAYHOUKA
B NauieHTiB i3 pi3HOIO Barolo Tina

. 0. AHapeeBa, 0. |. TokapeHko
MeTa po60Ty — ouiHnTK CTPYKTYpHI 3miHm J1LL B oci6 i3 HepiarHocToBaHuM COAC i pi3Hoto Baroto Tina.

Matepianu Ta MeToam. Y gocnimkeHHi B3snm yyacTb 74 nauieHtn 3 COAC. Ycix nauieHTiB noginum Ha ABi rpynu: 3 OXKUPIHHAM
i HopmanbHoto Baroto Tina. MauieHTn 3 apTepianbHO rinepTeH3ieto, LykpoBuM aiabeTom abo Oyab-SKUMK IHLWIMMK Kapaianb-
HUMW Ta HEPONOriYHUMK 3aXBOPIOBAHHSAMM, 3 LIEHTPanbHUM anHoe CHy Bynu BUKMYEH 3 focnipkeHHs. 20 300poBux
[0BPOBONbLIB BKIHOYEHI B KOHTPOMBHY rpymny. KoxeH navieHT MaB KIiHiYHe 0BCTexXeHHS!, LODOBWIA MOHITOPUHT apTepianbHOoro
TUCKY, Kapgio-pecnipaTopHUin MOHITOPWHT, TpaHCTopakasnbHy exokapgiorpadito. [poBoAMBCS KOPEnALiHUA aHania, ogHo- i
HaratohakTopHWIA perpeciiHni aHaniau.

Pesynsratu. Y 10 nauiexTis giarHoctoBana rineptpodis JILL. MMJILL i IMMIILL 6yna GinbLuioto y rpyni | nopisHsHO 3 rpynoto |1
Ta KOHTPOILHOLO rpyNoto. BiporigHi BigMiHHOCTI Mixk rpynoto || Ta koHTponbHoto rpynoto wogo IMMIILL i MMJILL He BcTaHOBNEHI.
BiporigHa pisHuusa nokasnukis T3CIILW i TMLUIM cnoctepiranack y rpyni | i rpyni Il nopiBHAHO 3 KOHTponbHOO rpynoto. IMMIILL
MO3UTMBHO Kopentosas i3 [ll. He BCTaHOBWAM CTATUCTUYHO 3HaYyLWmx kopensauin mix IMMIILL ta IAl. MMIJILL nosunTuBHO Ko-
pentosana 3 cepeaHim Sa0, Ta MiHimanbHoto Sa0,. OpHO(aKTOPHNIA PerpeciiiHini aHaria nokasas, Wo MiHiMansHa Sa0,, [,
IAl" nos'si3ani 3 IMMITILL.

BucHoBku. COAC Ta oxupiHHsA acouitototbest 3 Hinbworo MMIILL, IMMIILL i noLumMpeHICTiO KOHLEHTPUYHOTO PEMOAENOBAHHS
JILL. IMMJILL 36inbLuyBaBcs napanenbHo 3poctanHio TshkkocTi COAC y nauieHTiB 3 OKMpiHHAM. BCTaHOBMMM CTAaTUCTUYHO 3Ha-
yyLwi BigMiHHocTi nokasHukiB T3CIILL i TMXKI mix rpynamm navienTis i3 COAC 6e3 oxmpiHHs Ta 3goposux ocib. LLogo IMMIILL
i MMIILL, cTatcTiyHo 3HadyLwi BIAMIHHOCTI He BCTAHOBMEHI B LMX nauienTis. MinivanbHui Sa0, ta [il nos'ssaHi 3i sMiHamu
IMMJILL, MM, T3CMLW i TMXKIT 3a pesynstatamu perpeciiHoro aHaniay.

BAusiHWe CMHApPOMa 06CTPYKTMBHOIO anHo3 CHa Ha PeMOAEAMPOBaHKe AEBOr0 XXeAyAOuKa
Yy NauWeHTOB C pa3HOi Maccou Tena

. A. AHppeeBa, A. U. TokapeHko

Llenb paboTbl — OLEHUTL CTPYKTYpHbIE U3MeHeHust JDK cepaua y naumneHToB ¢ HeamarHocTupoBaHHbIM OCAC v pasHon
MaccoWn Tena.

Marepuanbl n MeToabl. B nccnegosaHu npuHanu yqactue 74 naumeHta. Beex naumeHToB pasaenunu Ha fse rpynnbl: ¢
OXMPEHMEM M C HOpMarbHOW Maccom Tena. MauneHTbl ¢ apTepuanbHON runepTeHsneil, caxapHbiM auabeTtom unu apyrumm
kapamanbHbIMU U Hedbponornieckumy 3aboneBaHnsMK, C LieHTparnbHbIM anHo3 BO CHe UCKMOYeHbl 13 uccnegoBaHus. 20
300pOBbIX 4ODPOBOMbLLEB BKMKOYEHbI B KOHTPOMbHYHO rpynny. Kaxabli naumMeHT npoxoaun KiuHuko-nabopartopHoe obcnenosa-
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Hue, SKT, CyTO4HOE MOHWUTOPUPOBaHWE apTepUarbHOM AaBNEHNS, KapANO-PECTIMPATOPHBIA MOHUTOPUHT, TPAHCTOpaKanbHyo
axokapauorpaduto. MpoBoanncs KoppensaLMOHHbIA aHanus, OAHOMAKTOPHbIN 1 MHOTO(AKTOPHBIM PErPECCUOHHbIN aHanmsbl.

Pe3ynkrathl. Y 10 naumeHtoB anarHoctmposara runeptpodus JDK. MMITK n UMMITX Bbiwe B rpynne | no cpaBHeHuto ©
rpynnoi Il v KoHTponbHOW rpynnon. [locToBepHble pasnuums mexay rpynnon Il n konTponsHou rpynnoi no IMMITX n MMITLL
He ycTaHoBreHbl. [loctoBepHas pasnuua ans T3CILW n TMLUM Habntoganack B rpynne | v rpynne |l no cpaBHEHNO C KOHTPOMb-
Hon rpynnon. UMMITXK nonoxutensHo koppenupoan ¢ CU. He yCcTaHOBMNEHO HUKaKMX CTAaTUCTUYECKN 3HAYMMBIX KOPPENSALMIA
mexay MMITK n VAT, MMJILL nonoxuTtenkHo koppenuposana co cpegHeit Sa0, u MuHuManbHoit Sa0,. OaHOhaKTOPHbIi
PErpecCMoHHbIN aHanua nokasar, Yto MuHumansHas Sa0,, W, NAT caasaHbl ¢ IMMITK.

BbiBogbl. OCAC un oxwperne accoummpytotes ¢ 6onbiuern MMIDK, UMMITXK 1 yacToToin BCTpe4aeMOCTH KOHLIEHTPUYECKOTO
pemogenvposarus K. UMMITXK BospacTaet ¢ yeenunyennem ctenerm Tsokectt OCAC y naLmMeHTOB C OXVpeHneM. YCTaHOBEHbI
cTaTUCTMYeCKU 3HauMMble pasnnuus ans T3CIMK n TMXKT cpeau naumnenTos ¢ OCAC 6e3 oxupeHns 1 30opoBbix ntoaeit. Yto
kacaetcs UMMITK 1 MMITXK, H1KaKkux CTaTUCTUHECKI 3HaYNMbIX PA3NIUYMA B 3TOA rpynne He ycTaHoBneHo. MuHuManbHas Sa0,
1 CW cesasaHbl ¢ uamereHnsmm MMIDK, UMMITK, T3CITK n TMXKT B cooTBETCTBUM C pe3ynsTatamm perpeccryoHHoro aHanmaa.

Obstructive sleep apnea syndrome (OSAS) characterized
by recurrent episodes of complete or partial obstruction of
the upper airway during sleep, has widely gained interest
since its initial description more than 40 years ago [1]. OSAS
is associated with hypertension, insulin resistance, atrial fibril-
lation, stroke, and increased cardiovascular disease (CVD)
morbidity and mortality. Disruption of sleep leads to increased
sympathetic activation, metabolic changes, vasoconstriction,
acute tachycardia, acute blood pressure elevation that results
in increased left ventricular (LV) after load [1].

Left ventricular hypertrophy (LVH)is one of the well-know-
ing CVD risk factors and of ten associate with OSAS [2].
However, how OSAS impacts on left ventricular remodeling
isn't completely clear. On the one hand, LVH could be as
a result of the OSAS itself. Some studies have shown that
LVH is a common complication of OSAS and even without
the potential cardiovascular disease, left ventricular systolic
and diastolic dysfunction (LVSD and LVDD) and LVH were
associated with OSAS. LVMI strongly correlate with OSAS
severity and prevalence of LVH among patients with severe
OSAS is high [3]. But other authors claim that LHV could be
caused by the OSAS comorbidities such as hypertension,
obesity and metabolic deregulations, and the LVMI differ
significantly only between the patients with the OSAS who
suffer from hypertension, obesity, and/or diabetes mellitus
[2]. Furthermore, obesity is an additional risk factor for de-
velopment of LVH and increasing of CVD risk.

Purpose

The aim of the current study is to estimate the structural
changes of LV among people with unrecognized OSAS and
different body weight.

Materials and methods

Subjects of this study were recruited from 418 consecutive
adults with OSAS who underwent overnight cardiorespi-
ratory monitoring between November 2011 and August
2016. All subjects didn’t have previous treatment of
OSAS. Our present research was approved by the clinical
research ethic committee of S| “Zaporizhzhia Medical
Academy of Post-Graduate Education Ministry of Health of
Ukraine”. Written informed consent was obtained from all
patients.

Each patient underwent a clinic ale valuation during
consultation, biological tests, electrocardiogram (Cardio
Sens, XAl-Medica, Ukraine), 24-hour ambulatory blood
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pressure monitoring (ABPM-04, Meditech, Hungry). Hy-
pertension was defined as blood pressure 2125/80 mmHg
during ABP M and/or use of antihypertensive medication.
When first stage of investigation was completed, patients
with hypertension, diabetes mellitus or any other known
cardiac and renal diseases, with central sleep apnea were
excluded from the study. Finally, 74 (52 men and 22 woman)
eligible patients were enrolled. All these patients underwent
transthoracic echocardiography. Body mass index (BMI) of
the patients were calculated as weight divided by height
square (kg-m?). According to BMI, all subjects were divided
in to two groups. The first group includes participants with
obesity (BMI 230 kg'm?) (46 subjects), the second group —
with normal body weight (28 subjects). Twenty two healthy
people were included in the control group. The mean age
and gender were similar between the groups.

Cardiorespiratory monitoring was conducted for OSAS
diagnosis by Somno check 2.0 (Weinmann, Germany). The
apnea-hypopnea index (AHI) was defined as the number
of apneas and hypopnea as per hour of sleep. According
to the American association of sleep medicine [4], the se-
verity of OSAS was classified as mild (5< AHI <15 events/
hour), moderate (15< AHI <30 events/hour) and severe
(AHI>30 events/hour). Desaturation index (DI) was defined
as the percentage of sleep time with oxygen saturation
<90 %. Clinical characteristic of enrolled patients are shown
in Table 1.

Transthoracic echocardiography was performed with
Siemens ACUSON X300 ultrasound machines, with a 1.75
MHz probe. Basic measurements of LV dimensions in diasto-
le and systole, thicknesses of inter ventricular septum (IVS,)
and left ventricular posterior wall (PWT ), and left ventricular
mass (LVM) was measured by the M-mode technique ac-
cording to European Association of Cardiovascular Imaging
[5]. The left ventricular mass index (LVMI) was calculated.
LVH was defined as LVMI 2125 g/m? LV geometry was
categoryzed into 4 groups: normal structure (LVMI <125 g/m?
and RWT <0.45), eccentric hypertrophy (EH, LVMI 2125 g/m?
and RWT <0.45), concentric remodeling CR, LVMI <125 g/m?
and RWT 20.45), and concentric hypertrophy (LVMI 2125 g/m?
and RWT 20.45).

Statistical analysis. The quantitative variables were ex-
pressed as means + SD. Categorical variables were present-
ed as percentages. The differences in each variable were
evaluated by the Student’s f-test for continuous variables
and the x? test for categorical variables. The relationships
between parameters were evaluated by Pearson correlation
analysis and univariate regression analysis. Multivariate
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Table 1. Clinical characteristic of enrolled patients

Parameters, Group 1 Group 2 Group 3 P

units (n=46) (n=28) (n=22)

Male/Female (n) 33/13 20/8 14/8 N/A

Mean age (years) 36.5+6.8 41672 36.8+6.7 P,,—0.093
P,,—0.072
P,,—0.066

BMI (kg/m?) 3321£43 235+36 23.1£33 P, ,—0.009
P, ,—0.008
P,,—0.063

SBP (mmHg) 128.3+£10.6 118277 112.3£6.9 P, ,—0.063
P,,—0.069
P,,—0.092

DBP (mmHg) 794193 729165 73.116.2 P, ,—0.059
P, ,—-0.077
P,,—0.068

AHI (events/per hour) 21.3+441 182+3.3 25+10 P, ,—-0.003
P, ,—0.071
P,,—0.010

Mild OSAS (n) 20 1 0 N/A

Moderate OSAS (n) 21 1 0 N/A

Severe OSAS (n) 13 6 0 N/A

DI (per/hour) 226+58 135+54 11204 P, ,—0.009
P,,—0.030
P,,—0.013

Minimum Sa0, (%) 823+6.4 87.4+45 97.4+15 P ,—0.022
P,,—0.042
P,,—0.011

Mean Sa0, (%) 929156 955432 98.3+1.2 P, ,—0.004
P,,—0.051
P,,—0.048

Sleep duration (%) 62142 55+27 6.9+1.1 P, ,—0.059
P,,—0.066
P,,—0.052

Table 2. Echocardiographic measures in obtained patients

Parameters, Group 1 Group 2 Group 3 P

units (n=46) (n=28) (n=22)

LA, cm 2.74+0.38 2.72+0.41 2.66+0.23 P, ,—0.088
P,,—0.074

LVM, gr 189.7+35.15 14131232 12756 £21.74 P ,-0.013
P,,—0.058

LVMI, gr/m? 9211+28.15 7166+1590 61.14+11.28 P, ,—0.008
P,,—0.066

PWT,, sm 1.11+0.14 0.93+0.17 0.79+0.12 P, ,—0.024
P,,—0.074

IVS,, sm 1.13+0.15 0.86+0.17 0.76 +0.13 P, ,—0.028
P,,—0.018
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logistic regression analysis using statistically significant
variables from the univariate analysis was performed to
identify variables that were independently associated with
LVH. A P value <0.05 was considered to indicate a stati-
stically significant difference between groups. Calculations
were performed using SPSS-software (Version 13.0; SPSS,
Chicago, IL).

Results and discussions

The demographic, cardio-monitoring and echocardiographic
parameters were compared between the groups. Echocar-
diographic measures in obtained patients.

Estimated LVM was increased in group | in compa-
rison with the group Il and control group (268.7 + 65.15;
161.3+43.2; 127.56 + 21.74 respectively, P = 0.008; 0.005).
LVMI (g/m) was also significantly increased in patients with
obesity and OSA (47 £ 1.8 vs. 40 £ 1.5, P < 0.01). Significant

differences between group Il and control group concerning
LVMI and LVM weren't admitted. The LVMI was increased
parallel to an increase in the OSAS severity in the groups
| and Il, but that increasing failed to constitute statistical
significance in group Il (P = 0.095).

Ten patients from all enrolled subjects were diagnosed
with LV hypertrophy. Nine (90 %) of these patients were
in group . All these patients had severe OSAS (AHI,
(36.55+8.41) e/h). Concentric remodeling was diagnosed in
9 patients (8 patients from group | and 1 patient from group Il)
and concentric hypertrophy was observed in one patient. In
comparison with group without LVH patients with diagnosed
LVH have higher level of AHI (38.2 £ 17.8 vs. 24.6 + 13.3)
and DI (6.3 +3.2Vs.18.6 £8.8) (P=0.011).

Statistically significant positive correlations were
detected between the BMI and cardio-respiratory para-
meters-the AHI, mean Sa0,, the lowest Sa0,, and DI Sa0,
<90 % (r=0.232; P = 0.003; r = 0.44; P = 0.010; r = 0.28;
P =0.01; and r = 0.38; P = 0.007 respectively). The LVMI
was positively correlated with DI (r = 0.74, P = 0.011) even
after adjustment for the BMI (r = 0.27; P value = 0.042).
There were no statistically significant correlations between
the LVMI and the AHI (r=0.16, P = 0.082). The LVM correlate
with mean Sa0, (r = -0.22, P = 0.06), and the lowest Sa0,
(r=-0.18, P = 0.06). Positive significant correlation was
detected between PWT and DI (r = 0.35, P = 0.001) and
non-significant correlation was detected between IVS, and
AHI (r =-0.26; P = 0.072). The univariate regression analy-
sis showed that the lowest Sa0,, DI, AHI were associated
with LVMI. Multivariate regression analyses adjusted for
age, gender, BMI, the lowest Sa0,, mean Sa0,, AHI and
DI were performed to assess the contribution of the vari-
ables in LV changes. A 1 % decrease in the lowest Sa0,
saturation was associated with a LVMI increase of 2.5 gr
(P =10.02), increase in IVS, of 0.08 cm (P < 0.05) and an
increase in PWT, thickness of 0.03 cm. An increase DI in
1% lead to increasing of LVMI of 2.6 grand PWT thickness
of 0.05 cm.

The results of our analysis highlight the importance
of hypoxia severity, not just the AHI, in promoting cardiac
remodeling. Results of our study have confirmed in some
studies. The Wisconsin Sleep Cohort Study [6] showed a sig-
nificant association with baseline AHI severity and LVH, but
relationships became non-significant when BMI was added to
the model. Mean Sa0, and DI were independent predictors
of LVM and LVMI in adjusted logistic regression models in
this study. In our study we confirm a stronger correlation for
DI than for AHI. We didn't obtain significant difference for
mean Sa0, for all participants of our study and differences
were significant only for patients with severe OSAS. Fur-
thermore, in the study of Seyed Hashem Sezavar et al. [7].
LV hypertrophy not only occurred more frequently in those
with severe OSAS (66 %), but an increase in the LVMI was
strongly correlated with arise in the DI even after adjustment
for the BMI. All patients with LVH in our study have severe
OSAS. But hypertension patients didn’t exclude from these
studies [7] and that fact could influence the results.

Our study has several limitations. Our study was
across-sectional study, and included small amount of
subjects, that could distort results. The study included con-
siderably fewer female patients and patients older 65 years
meeting our criteria, that also could influence study’s results.
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Conclusions TokapeHKo A. 1., o-p Mea. Hayk, npodeccop, 3aB. Kad. Tepaniu,
dun3noTepanuu, KypopToAorMm 1 npodnatororuu, Y «3anopoxckas
1. OSAS and obesity are associated with high LVM, LVMI MEANLMHCKAR akapeMua NOCAEAMNAOMHOTO 06pa3oBaHus

and prevalence of concentric LV remodeling. The LVMand M3 YkpauHbi.

LVMI were increased parallel to an increasing in the OSAS's
severity in patients with obesity.

KoHOAIKT iHTepeciB: BiACYTHIN.

2. There were admitted statistically significant differen-  conflicts of Interest: authors have no conflict of interest to declare.

ces for PWT, and IVS, among patients with OSAS without
obesity and healthy people. Concerning LVMI and LVM, no

statistically significant differences were admitted. Haaiiiwno Ao peaakuii / Received: 19.06.2017

3. The lowest SaO,, DI, BMI were associated with chan-
ges of LVMI, LVM, PWT and IVS according to the results
of regression analysis.

Prospects for further research. It is planned to study
the changes of the structural and functional parameters of
the heartamong patients with OSAS, hypertension, diabetes,
establish their prognostic role in LVH against the background
of overweight and obesity.

References

[1] Maeder, M., Schoch, O., & Rickli, H. (2016). A clinical approach to ob-
structive sleep apnea as a risk factor for cardiovascular disease. Vascular
Health and Risk Management, 12, 85-103. doi: 10.2147/VHRM.S74703.

[2] Cioffi, G., Russo, T., Stefenelli, C., Selmi, A., Furlanello, F., Crama-
riuc, D., et al. (2010). Severe obstructive sleep apnea elicits concentric
left ventricular geometry. Journal of Hypertension, 28(5), 1074-1082.

[38] Wang, J., Zhang, H., Wu, C., Han, J., Guo, Z., Jia, C., et al. (2015).
Correlation of Left Ventricular Diastolic Function and Left Ventricular
Geometry in Patients with Obstructive Sleep Apnoea Syndrome. West
Indian Medical Journal. West Indian Med J., 64(2), 92-98. doi: 10.7727/
wimj.2014.054.

[4] Mansukhani, M., Kolla, B., & Ramar, K. (2014). International Classifi-
cation of Sleep Disorders 2 and American Academy of Sleep Medicine
Practice Parameters for Central Sleep Apnea. Sleep Medicine Clinics,
9(1), 1-11. doi: http://dx.doi.org/10.1016/j.jsmc.2013.10.006.

[5] (2016) Recommendations for Cardiac Chamber Quantification by
Echocardiography in Adults: An Update from the American Society of
Echocardiography and the European Association of, Cardiovascular
Imaging. European Heart Journal — Cardiovascular Imaging, 17(4),
412-412. doi: 10.1093/ehjciljew041.

[6] Korcarz, C., Peppard, P., Young, T., Chapman, C., Hla, K., Barnet, J.,
et al. (2016). Effects of Obstructive Sleep Apnea and Obesity on Car-
diac Remodeling: The Wisconsin Sleep Cohort Study. Sleep, 39(6),
1187-1195. doi: 10.5665/sleep.5828.

[7] Sezavar, S., Hajsadeghi, S., Hejrati, M., & Bandi, G. F. (2016) Left
Ventricular Mass Index and Pulmonary Artery Pressure in Patients
with the Obstructive Sleep Apnea Syndrome. J Tehran Heart Cent.,
1(1), 11-14.

Information about authors:

Andreieva Ya. 0., MD, PhD, Associate Professor, Department

of therapy, physiotherapy, resort therapy and occupational
medicine of the Sl “Zaporizhzhia Medical Academy

of Post-Graduate Education Ministry of Health of Ukraine”.
Tokarenko O. |., MD, PhD, DSci, Professor, Head of the Department
of therapy, physiotherapy, resort therapy and occupational
medicine of the Sl “Zaporizhzhia Medical Academy of Post-
Graduate Education Ministry of Health of Ukraine”.

Biaomocrti npo aBTOpIB:

AHapeeBa fl. 0., KaHA. MeA. HayK, AOLEHT kad. Tepanii, disiotepanii,
KypopToAorii i npopnartonorii, A3 «3anopidbka MeAUyHa akapemis
nicAsaAMnAOMHOI ocBiTM MO3 YkpaiHuy.

TokapeHko O. |, A-p Mea. Hayk, npodecop, 3aB. kad. Tepanii,
oisiotepanii, kypoptonorii i npopnatonorii, A3 «3anopisbka MeayHa
aKapeMis nicAsAMNAOMHOI ocBiTM MO3 Ykpaitiny.

CeeaeHus 06 aBTopax:

AHapeeBa . A., KaHA. MeA. HayK, AOLEHT Kad. Tepanuu,
dursnoTepanum, KypopToAorum U npodnatororu, NY «3anopoxckas
MeAULIMHCKan akapeMust NOCAEAMMAOMHOrO 06pa3oBaHus

M3 YkpauHbli».

Zaporozhye medical journal. Volume 19. No. 6, November-December 2017

MNicas poonpautoBanHsa / Revised: 03.07.2017
MpuiiHsTo A0 APyKy / Accepted: 06.07.2017

ISSN 2306-4145  http://zmj.zsmu.edu.ua 705



	Оригинальные исследования // Original research
	Andreieva Yа. O., Tokarenko O. I. [Impact of the obstructive sleep apnea syndrome on left ventricular remodeling among people with different body weight]
	UDC: 616.24-008.444:616.124.2:616-056.52]-07
	DOI: 10.14739/2310-1210.2017.6.114434

	Abstract
	Вплив синдрому обструктивного апное сну на ремоделювання лівого шлуночка в пацієнтів із різною вагою тіла
	Влияние синдрома обструктивного апноэ сна на ремоделирование левого желудочка у пациентов с разной массой тела

	Introduction
	Purpose
	Materials and methods
	Table 1. Clinical characteristic of enrolled patients
	Table 2. Echocardiographic measures in obtained patients

	Results and discussions
	Conclusions
	References
	Information about authors
	Відомості про авторів
	Сведения об авторах

	Конфликт интересов // Conflicts of Interest
	E-mail: andryana08@gmail.com




