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(33)  @o30330togoncr0  3gamgggde  3gdegmBo  Eo8gbedy
©935000L  g3o63ogemmdado  gogtdgmmgds o sboemo  dgbo-
dmgdmmmdgdom, gyemolb  338060Lmdal  (gy),  Gmgme
330 ©o935090980L godmbogemol, 369396300 300093 PBE™
SOgem 9hv3908g 0gdbgos dgbodemgdgemo.

360d3bgemmgoboo, &Hm3 660@0303@0 330 6)0[}3-030d0m-
6g900L 06Lgdmds (A-Lhoos) Lo38o60bo Loogndggmme ybeos
oyl gy-0b 306300096930l 39a3969bgdol gérdgemgocnsbo g393dals
d93mdoggdolbo o  gobbmzommgdoborgol. gn-ob B-Lihocoool
3o3096thgd0 30 dgLodemme gobbocmyem 0gbsb, Gmames gy-
ob  369396300L  ogoemy®o  Lo30dbgbo. omoemo ol 3ol
doybgeoogoce, gL 3o3096¢g00 bdotoco go3mygemgbgembo oo
060603 3nErbocmgdo HRgd0sk.

9L 3gpoe  oghoemeL  bolb  botyo-go39gdhnee U 3eo-
60bg-362mgr03980L 3931303900Lo 0> 083emgdgbeydzo0l oy 30-
gdemmdol  Logombl. o3  ogoembod&obom, gy-ob  bzéo-
6obgobongol  (h3060l  bohGoynegdyemmo 3930l  (BNP
- Brain Natriuretic Peptide) 3gmogoBgds Léyemos obomgdo
30639600 3m3nemo3oode  o63bgbo 3063940l  1Led3hmdm
Lobhmenyéo obogybgooe (LVEF < 40%), Gmdgemoromgols
d0B0bdgBmbocmos 393c0gm8n gdm 3otomgocgonme  33emg-
3900l Bohotrgde; 530Lmob, obogy gobomgoemolbBobgdgemos, 6Hmd
330-0b 306539emoe0 60l 30L 3m3yemo30030 vbgmo 3s;3096hgdel
Boemo dgodemgde oo NG oy, QQGQFJBSSO 3mdnemo30s 30
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Lobgom3o 3(’0@383063@0, bodmgobo oo %Usdeonéo
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ogémdBoob Qod&gomgbob ob033¢m33(4>0 @/06 b0330m3360
396006(h00>.
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3800-3°6 mog0bnegocm 3mdnemozoedo, dggolbBogemmar gdm zo-
e0mgeoqoneo doboloomgdemgdol goboBoemgds o domo

3033060 WHO/ISH  (8bmagemom  $0beodzgol mégobodszos/
30396hgbBool  LogermodmEoabe  LoBmgomgds)  Ealz0l
330080 393030cm G0l 3-godhmEgdmob o Eolzol $3me3el
LeddodgLerob.
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bomghmGm  636m3al  036mddge Igrogs 6. dmbyol
Lobgemmool  gyemols o Lobbemdotrgms  (396¢6380 -
21.06.2018 (mgdo N ---------mm- ), GmIgemBg; ©oog0bd
6md  boddm8o  LogLgdoo  ©380ymagoemgdl  bopmghmm

3300930000 d6m3ols yggemo 36)0@36033[}0 o b(i)osqmﬁ(i)b.
Lyohoob ofrggemog dmblgbgds  gozgms Lmwgbhms oo
oboemgod6 oo 393609600 Il Logermodmobm 3mboggégbz0sdy
(0930cmobo, 6.06.2014). 0930l ofrggemog godmgzgybgdnemod
bodo Ldgeeo(z0bm Liyotos.
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633mM30NL 30693MLO

33MJ30b 3InIMeMI™MMany

Pagbo  33amgge  Bo@Bmocggbs  $3069c0b-Lggpog®
(cross-sectional) 33ecmggol, &mdgemogy Rogotos LoBbg&al
Lodgeeoobm (396h&3do 2008 Bemol Lgdhgddéaceob 2010 Bemols

@33386608@3. 33@330[} 3600000300@0 Q03¢303Qo boﬁbaéob
boaa@oeo[;m Bssoéobo ©d (o300 @30@@0060[5 boangBosm
UGosaébod)gd)ob 000033(60 30030@3@350[) 3006). 33@33030

3005050@80060 oym ngasm%@mbomo. Y39emo Lo 33@3380
306730 bgqm 80’)0636)0 Ggéo@mbcmo 0obbdmdol osooéaob.

Botogol 360 96039980:

* obogo: 40-70 Bgemo

* Bgbommmdomo 0bggmédotgdyemo  0obbdmds  33em930d0
dmboBoemgmoodg

godmGapbgol 360k960939d0:

* obogzo: <40 o > 70 bgemo

* 306omgoligmemneo 00390900l (coodsdgal  Lihg-
b 3060000, S6Lhd0emYG0 Lhgbm 306000, om 3oco0-
1ol qu;oédOo, oblymmo, Oéosgod)mé)n@o 039309,
3gé0a3geonmo 3oL 3o EO03oEId) SEMLGIMSS.

* Bobogymmgdel (3083080, gdmzotcoomaogioremoce godm-
gemgbocmo godmbsdmemo Lotggemmgobo 3vmmemmgos o
dobo3bgbs 3063730l 30bcog3b0l ogérogizo0 < 50 %.

33e0930L godmgonds 31 (17.5 %) godmbozgemgge 3oéo.

obhgeonmm  303g6hgbdoo  omgmmgdmed:  Lobhmemyéo
obhgbonmmo  Bbgge  2140mmHg  o/ob  eesbhmenyo
obhgboymmo  Bbggo >90mmHg; dogéosbo eosdgho cooo-
3bmlhotogdmes oy PB3mBg  gemn3mBal mby >7mmol/L
(126 mg/dl), 56 3530960 08ymazgdemees 0blymmmbmmg&sedosls,
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o6 0god 39EMEOmYH Im3magmo3gdoné 3Grg3o6ohqol;
J03g6rmodoegBoo  goboboBmglgdmeps  Loghomm  dmemg-
Lhgémemol  mbg >5.2mmol/L (200 mg/dl). Lodlydbgce
om3@33mq)o: BMI > 30 33/32 oo/ob WC >102/88 L3,
dqbooo80boco, 8535 393900L0 o Joemgdobengol. dBg3g9emgdoce
Boomgocme ol Lo 33emgge 306360, 6003@3608 dmemm 12 ogols

8&6303@(05030 63&1@063@0@ 363«)@686 boaoégob.
306)@()0030[)3‘3@360 60[}30[} 33[)0030[53?)@0@ 303«)30386300

3[)0’)03@000 306@030[) méaoﬁo%oeoob/\?oBgé(basaoob bogéooo-

dméobem  Lodmgomgdol (WHO/ISH) EUR B 3d30emo,

6m3gemo(y dmBmeogdyemos g3oé33g9yemo J394bgdobongol, oo
dmérol  Logotronggemmbongol. 306000zl nemyéo  6alz0b

dobgrogoo Lo3gemggo 306900 Eogydg00m Lo Ignegoce: 306y
&0l 30: <10 %, Lodyocmm Gobzo: 10 —29.9 % (gogogtmosbgm
™o $gngo: 10 -<20% coo 20 -< 30 %) oo Fooemo Gobzo
> 30 % (gogo96000bgo méo $gnaze: 30 -<40% coo > 40 %).

HEBLomES 30mG0 gdm3ocoomgdongonmo 33emg30 Bo-
oo Philips Sonos 7500 -ob g08mygbgdom. 3dggocyobgon
399930 ggmgotroomgbogoyemo  doboliosmgdemgdo:  doée-
3bgbo 3963940l Lodmemmmm  osbhmeon®o  esdghto
(LVD), 3o639d000dy0  dgocool  Lobdg  (IVS), 8o63bgbo
306 3nd0L 13960 39c0em0b Lobgg (PWT), doégbgbs 3063140l
bodmemmm  osbhmenyo dmgymmds (LVEDV), 3s&ibgbo
306 3nd0L gobg3b0L g3éogzes (LVEF), 3o63bgbs Bobogyemoals
ovdgh®o (LA), 3nemdmbyéo Lobhmenyéo Bbggs (PSP),
Job3bgbo 306 3730L  odbhmemybo  agmbdises (DF) oo
dohGommnto  Gganégodoeol  botolbo  (MR).  bodmgobo
9gmgobroomgoggoemo  dobsloomgdemgdol  god8mdgs  beog-
dmd  mE3gobBmBooemgdosbo  (2D)  gdmzotcoomgoczools



393mygbgdom, G9ocmYe GO™o. Joébgbo 306 3mdol Lobidem-
oo agmbgieol  Igloagoligdemoce  go8mgaygbger  obzgdel
dgomeoo (Simpson’s glo). PSP dgoz0licos 3ncedo¢yocmnmmgobo
(CW) com3emgérol 6910330 ho3gbdecyéo Gggnegohopool
dodlodocmyéo LoRdotrol Bobgrogoo. osbhmemyéo obogy-
bg3oob  botalbl  googoligdonm  yembyédommmmgobo  (PW)
Qm3@36>om. 30@60@360 6’83368"(‘)‘380"[’ botolbo o3o-
begdmed 3geoe EM3mgéol godmygbgorc (Color Doppler)
9.6. Vena contracta (VC)-b go8m3300.

LVD-ob bmédocmyts 3mgho oogemgdmeos: 35353539930
- 42-59 33, dommgddo - 39-53 33, IVS-ob o> PWT-
ob 60’)630@36)0 8@36360@, 6008006)8 gocmgdoborgal,
obggg 30ds30139%0bng0L  goboloBmgés 6-12 83. LVEDV-ob
bn8ocmy® Brgboce gobolodrmgo: 30853039830 - 67-155
dem, goemgddo - 56-104 3em. LVEF-ob 600680@36 %Q360@
903530398803 0> gomgodoy gobolodmgés - EF > 55 %. LA-
ob Bm&3oemyt Bmgho gobolodrmgo: 30853539830 - 30-
40 33, goemgddo - 27-38 3. PSP-ols 6(\0680@36 3@360@
903530398803 O goemgddo(y gobobodmgéo - < 30 mm Hg. DF
8050[}08@3686«)@0, 6«)6«)63: 5(06)30@360, aonoéabgbn@o
égqmdboeoo, o3b33@m6m630@3(4>0 o 63[}0605303@0. MR-
ob botrolbo o3olicogdmees, Bmgméy hEogosenyto, dbyoydo,
bodygoemm o 3dady.

Lyohobhoggéo oboemoBobiongol godmgoygbger IBM SPSS
Statistics version 21. 3060mgobyemyo Gob3-godhmegdel
o Sjmsoé@omaéoosr)n@o dobobosmgdemgdeldgloggoligdemsce,
6)006006(3 domoob  3mdnemooodo,  obLggg  Lbgocoolbge
WHO/ISH 333%3630, 8030030336300 onséo@mbomo
Lyoyobyogo  (Descriptive  statistics) - bodygoemmgoo,



bOOSQoéoBQO ©930o(300 O bobaoémaabo. 6030600(303@0
JmBgemopoyéo  3Gmzgeyee (The Bivariate Correlations

procedure) - Pearson’s 3mégeooponto 30903030960
godmgoygbge  30600mgolignemyéo  Golz-godhmegdbs oo
ggmzobomgbogoge  1Byggh  oboloomgdemgdl  (linear
variables) dm&olb 3mégemogool oboggboc. Lbgocolbge
WHO/ISH 31539030 1By3ggho gdmzotomgongonemo dobo-
Looogdemgdol Lodysenmgdl dmeob bihohobe 3yéow LoéBdybm
aoblbgog90960ls 806[)0[)08@36030@, go3mgoygbger  ANOVA
o Indefendent sample t-test. boBmgobo egaéglools (Linear
regression) 8gmmeo  go8mgoygbger  gdm 3oE0mgeog0Ye
dobobosmgdemgdels o 3960mg0L 31emyé ol 3-godhmegdel
dobo3bgbs 3063130l 39boggbol yérog(3008g (LVEF) gogemgbols
oboggbo.  Logobhogn®oe LotEdnbme  Bsomgsmms -
p-value <0.05 .

343M™a30b 9003aJ60

3uMOOM30L3IMIMO HOLS-BITOMENIGOL BVB6IBEOTPIdY

bo33emgg 30600 Lodyoemm sboze oym 54.75 £8.9 (Joemgdo
- 5443 #8.7, 30do3o39%0 - 55.39 19.5). oéphgéonmmo
30396hgbBoo Botdmggbocmo ogm  Lozgemgy 3o6mo 47.30
%-30 (Jocmgoo - 49.5 % , 393o3539%0 - 42.9%); Lodyoemm
Lobgymemytro o6hgéonmo 66930l (SBP) 8oBgqgbgdgemo oym
135.79 £22 mmHg (135.41+23 mmHg - docmgddo, 136.53+21
mMMHg - 3535 35(39030); Ldyoem™m osLhmEEo Bbggol (DBP)
- 83.87 £13 mmHg (83.87+13 mmHg - doemgodo, 83.88+12
mmHg - 853535(39830). 3odé0obo oodghe ©mgbodbgdmeod
Lozgemgg 3o6mo 12.30 %-b (11.30 % - docmgdl, 14.30 % -
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3035 35393L). Lobbemob gemy 3mBol (BG) bodnoenm doBggbgdgemo
oge 5.63 £ 2.1 mmol/L (5.52 + 1.9 mmol/L - doemgdde, 5.83
+ 2.3 mmol/L - 853535398d0). Lo8lyngdbg Boedmggbocmo
ogm Lozgemgg 3obomo 56.8 %-do (58.8% - docmgddo,
53.1% - 30853539830):  Bgemol go&dg8mEgtacmmdol (WC)
Lodnoemm doBggbgdgemo oym 104.01+15.8 L3 (103.06+15.9
L3 -50@3630, 105.09+15.7 b3-30303088530); bban@ob 3obiols
0boggLol (BMI) bodygoemm 3oBggbgogemo oym 31.11+6.1 kg/m2
(31.70+8 kg/m2-doemgddo, 29.9445.7 kg/m2 - 3530 30(393d0).
d0396m030009300  ©gbodbgdmes  Lozgemggo  3m3nemszool
19.20 %-b (docmgdo - 19.60%, 8o3v3539%0 - 18.4%);
Lodyoemm Logbomm dmemgbhgémeno (TCH ) oym 5.24+1.1
mmol/L (5.23+1.2 mmol/L - docmgddo, 5.27+1.1mmol/L -

358539(39830). 3Bgggemmds  eogadlotres  Lozgamgg 3ot
11.60 %-3o (goemgoo - 2.10%, 3odo393900 - 30.60%). BgqblL

303(41 6030033@33@0 3003'3@0300[} doqaabbo o 303030386b
b0l UOOOobd)csnéoq) boégagsm 806[55303860 3bmq)mq>

dBg39emmdol goge39emgdnmmgosdo godmgmobeos (p< 0.01).
9gm 3obrcoomgoggoyemo dobolioomgdemgdol gobobocmgos
306530960 Bobogyemol Lodnoemm esdgho (LA) oym 40.84

+4.533(Joemg6do-39.87+£4.933,3535 30(398d0-42.55+4.733). LA-

ob q)ooag(i)é)ob boanoqmo 305336833@0 3806{]@ 30030@)363@0

5ImBbeoo, 6008006)3 Joemgddo, obggg 3535 395(390d0. ©35L0rob,

Joemgalo oo 8589 353930 dmE0b ocgadbocos bgsebho o

Lo&BdYbe  goblbgoggds - 3odozopgdde  LA-ob  ooodghéo

1936™ oo ogm (p< 0.05). 3o&3bgbo 30653940l Lodmemmm

odbhmemyto oodghEolb (LVD) Lodyoemem doBggbgdgemo
oy 48.85+4.6 33 (Jocmgddo - 47.40+3.9 33, 30353539930 -
51.71£4.6 83). gb 3oBgqb9dgemo be&doemy mgergdde Boycod
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™6039 $379380, 390 oym 353039139830, gog Joemgddo oo gb
3obLbgo3930 Lhohobhoznoo LoerEdybm vwdmBbes (p< 0.01).

306340375 dgocoolb osbhmemy&o Lolgol (IVS), bedygoemm
doBggbgdgemo oym 10.4411.5 33 (docmgddo - 10.18+1.5 33,
30803039830 - 10.98+1.5 33). gl 8oRggbgdgemor; bmGBocmy®
%Q363630 Bogcoo oo(4m33 3319330, dgho oym 35303539930,
30@6)3 doq.wgbao o 606[}5303850 °d°3 b00¢0b003360Q
LOEBANbm oy (P< 0.05). Bot3bgbo 396 3940l 13065 39c0mals
odbmemyéo Lolgol (PWT) Lodgoemem 8oBggbgdgemo oym
10.30£1.533 (Jocmgddo-10.08+1.533, 35303539000 - 10.44£1.5
33). 3 3g8;mbgqgodoly doBgqbgdgmmo bm&Bown® Bgéhgedn
oym, 3gtho 3535 35398d0, 30@63 Joemgddo oo b0000b003‘360@
Lo&Bdbmee goblbgoggonemo (p< 0.05). 3o63bgbo 306 3mdols
bodmemmm aslhmenyéo dmgenmdol (LVEDV) bodygocmm
dohg9bgdgemo oy 102.19+24.7 e (docmgddo - 94.00+£19.4 e,
30353039830 - 118.42+26.3 3m). mEogq 331330 dohgqgbgdgemo
bm&80d0 ogm, 303539390L  ©mgbodbgdmeeom 1REO® 0o
LVEDV coo gb goblbgoggds Lihodobhogneoc LotEdnbm oym
(p< 0.01). 3o653bgb> 306> 3940L 35bog3bol o3éaog(300L (LVEF)
Lodygoemm  doBggbgdgmmo oym  61.49+4.9 % (doewgodo -
61.4845.1 %, 85353539830 - 61.49%4.7 %). mEogg 337330
3oB39b909cmo bmEd5do aym O o0 dmEol 96 godmgemobeos
byohobhogn®oe LoeESYbm  30blbgoggds. 3yem8mby&o Lo-
bymemyébo  Bbggol  (PSP)  Lodyocmem  3oBggbgdgeme  oym
28.331£9.5 mmHg (Jocmgddo - 27.6419.6 mmHg, 35353539330
- 29.6919.0 mmHg). gb 3oBggbgdgemo bmE85d0 mImRbeos,
émamée Joemgddo, vbiggg 530 3939030 oo 53 1) $303L b0l
b(‘)‘)OObOOBUé"’@ boé:gansoo 806[}5303830 o6 303003@06@0.
HE0g300emG0 botolbol BohGommyéo Gganégehozes (MR)

11



Bo&Imeggboemo ogm Lozgemgge 3mdyemopool 5.50 %-do
(Jocmgddo - 4.12%, 85853539830 - 8.16%); 8lydydo bocolbol
dohGommnto Gganéaohozee (MR) woggedbotcos 69.20%-
do (Joemgddo - 71.14%, 3030303980 - 65.31%); Bm3ogéo
botolbol dohGocmydo Gggné@gopopee (MR) oggadloteos
25.30%-30 (gocmgddo - 24.74%, 8o3v30398d0 - 26.53%);
Bgqbl Lo3gemgy 3m3dyemoosdo 3dodg boéolbol dogeocmyéo
&93n6go0opee (MR) o6 godmgemgboems.  dohydocmyéo
693796030hoE0ol (MR) botalblbo oo Lozgemggo 3060l Lggbl
dnérols Lo&EBIYbm  3mErgemopes 96 oggodLotgonems.
do3bgbo 306 3ndol  BemEBoemyto  osbhmeoyEo  ognbdze0
0 gbodbgdmeod Ly 33emgge 3m3yemseol 15.10%-b (Jocmgdo -
16.49 %, 8°8°3°832’° -12.24 %); 603063[}363@0 6)3@0;‘[}0300[)
0o30b  cosbhmemy®o  obogybgdgoe  (DF)  cooggadbotcos
73.90%-d0 (gocmgdo - 73.20 %, 3odo3o3900 - 75.52 %);
ogba3@m6m630q>néo d)030b Qoobd)m@néo @Ob%UGdBO"
(DF) cooyegobees 11.00 %-b (gocmgoo - 10.31 %, 30853533980
- 12.24 %); Bggbl Lozgemgg 3m3nemszesde &Ggbhoadioyemo
(H030L osbhmemy&o obognbdios (DF) 96 ooogodboérgdyeme.
osbhmenyHo obagnbgizeol (DF) s&lgdmdsbo o botolbl
oo bo33emg30 30650l Lggbl dmEral Lo&BBYbm 3mEgemos o6

808(’)3@860@0

dMmHITIB0Y JoMHPOM30bIIMIH HOLI-BIJOMHILGLI
©9 J3IM30MPOMBMIBOIM FabobVMISTPIBL 8MMOL

dobogbgbs  Bobognemolb  Lodyoemm  osdghto (LA)  Lgyo-
OoLhogNPoE  LOMBINbme  3mEgemotgoes  sbozmeb  (r
0.396, p<0.000), Bgemol z56:398mEger0cmmdslonsb - WC (r
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0.291, p<0.005), Lbgnemol 3oLl 0beoggLorsb - BMI (r 0.233,
p<0.005), Lobhmemnyé® séhgéoyen B6g3oLersb SBP (r 0.208,
p<0.012) o Logborm dmemgbhgmemolb mbglorob - TCH
(r 0.163, p<0.049). eogogbotrcos biyohobozyéoce Loebdnbm
390300 306 313000890 dgocob osbhmenné boliggLe (1VS)
oo dbogl (r 0.318, p<0.000), Egemol g06398mbgE0cmmdsl -
WC (r 0.259, p<0.002), bbgyemob 8sbob 0beoggLl - BMI (r 0.178,
p<0.032) oo Logtrom gmemgbhgémenolb - TCH (r 0.191,
p<0.022) combgl dméral. 8o653bgbo 396 3130 33960 39c00m0b
odbmenydo  Loldg (PWT)  Lhogoebhogydoe Leébdybmeo
JmOgmotagds  dbozmob (r 0 313, p<0.000), Bgemols
396393mBgeoemmdsliorob - WC (r 0.270, p<0.001), Lbgyemol
dobol 0bogdlenob - BMI (r 0.204, p<0.013) o Logbrom
Jooemgbhgedmenol - TCH (r 0.168, p<0.042) cmbgboob.
dokosbgbs 3063940l Lodmemmm  oslihmemnt  osdghels
(LVD) o0 Bgemob goe393mbg&ocmmdsl - WC (r0.201, p<0.015)
> Lolbemol gemy3mBolb - BG ombglb 8méaboyg 3médgemozes
Lo&EB3Ybm aym (r 0.176, p<0.034). LoeEInbrm mEgEmO0o
©>30gLoécod Boézbgbo 36 3940L Lvdmemmm osbhmenyéo
domgnemmosbo (LVEDV) oo Bgemolb go6398mbBg&ocmmdsl -
WC (r 0.240, p<0.004) 3cm&ob. oé3bgbo 396 3130l gobogabols
og6og;300 (LVEF) bhohobho gnéroce botBdybme 3mégmmoetgdeos
Lobhmenyé o6Hgéogem Bbggobo - SBP (r- 0.202, p<0.015)
> odlhmemned séhghoyem 66ggolemob -DBP (r -0.171,
p<0.015). 33e8mbyé Lobhmenyéo Bbggol (PSP) coo Lozl (r
0.286, p<0.000), Lobhmemoyé séhgéoygen Bbggobs - SBP (r-
0.243, p<0.003) coo Qoob(bmq)né 0603603@ 66330[) - DBP(r
0.254, p<0.002) dmeoboyg gmégmmopos  bshebhozydoce
LOEB3Nbm oym (obocmgo, 3béocmo N1).
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BbMOWAO N1. M&HITOB0I doMHPONM3L3ITIM
mOL3-BIJODME®ISGLI VI JTM3IHONMBMAIBOIT
99bab0VITBABL ME®OL (n=146)

Age WC BMI SBP DBP TCH BG
LA 0.396* | 0.291* | 0.233** | 0.208* 0.135 0.163* -0.038
0.000 0.000 0.005 0.012 0.105 0.049 0.646
146 146 146 146 146 146 146
IVS 0.318™ | 0.259* | 0.178" 0.051 0.009 0.191* 0.118
0.000 0. 002 0.032 0.540 0.915 0.022 0.158
146 146 146 146 146 146 146
PWT 0.313* | 0.270* | 0.204* 0.080 0.015 0.168* 0.051
0.000 0.001 0.013 0.338 0.859 0.042 0.538
146 146 146 146 146 146 146
LVD -0.056 0.201* 0.125 0.114 0.008 0.104 0.175*
0.499 0.015 0.133 0,172 0.928 0.210 0.034
146 146 146 146 146 146 146
LVEDV | -0.007 0.240 | 0.151 0.044 -0.033 0.097 0.128
0.936 0.004 0.07 0.602 0.692 0.242 0.125
146 146 146 146 146 146 146
LVEF -0.156 -0.010 -0.069 -0.202* | -0.171* ] 0.031 -0.048
0.61 0.905 0.408 0.015 0.039 0.712 0.567
146 146 146 146 146 146 146
PSP 0.286™ | 0.104 0.109 0.243* | 0.254™ | 0.082 0.064
0.000 0.212 0.19 0.003 0.002 0.326 0.442
146 146 146 146 146 146 146

SBP- bob(i)or)@’gt‘)o o(‘:@g&:on@o 66939; DBP- melj@mq;néo 86)@36)0’3@0

66935; BG - Lobbemol gemygmds; WC — Bgemols 606338@6360@«)60; BMI -
Ubgyemol 3oLl obeogdle; TCH -bosémm qu:ogb(i)ﬂt‘)ooqm; LA - 3063b350

Bobognemol @0033660; LVD, 80635350 306 340U Lodemenmem Qool)@cn@néo
@003866)0; IVS - 306333000330 dgocool @obb@m@néo Lobgg; PWT - 33060

39ccmob anb@m@néo Lolgg; LVEDV - 80635350 306)3‘3&0[} Lodmemme

onbbomq:onéo dmgemmds; LVEF - 306)3&)350 30633$0b 360093600
og&:odeoo; PSP - 33@3«)5360 bob(i)co@nt‘)o 66939;
*0<0.05, **p< 0.01
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30@6)0@360 688368000300 NG Qo%odboégbn@o aoam-
bozgemgge 306930l 4.50 %-3o (8 30650). EoboGRg6 138 306l
(94.50 %) owgbadbs HEogosemyo, 8lndndo, ©68mBogéo
30({)60@360 (4)88368000300. 30660@360 6833680008(70[5
boolbls o dbozl Iméol oggoduotacos Lhodobienooc
LOEEBBYbm 3MEgES300. ber&doemyo oslihmemmnEo ognbgeo
godoygemobos 22 Loggemgg 306L (15.10 %), coboéhgb
124 393mbgggodo (84.90 %) covogodlotcos gonotglgdnemo
égemogdlogool  hodobs o gLggEmbm&Ioemydo  dHodol
Qoob@mqﬁaéo @ob%nsdeoo. Qoob@mqrgém Qoqusdeoob
Ho3bo oo dbozl dmEol godmgemobros Lhodolezndoc Lok-
6396cm 3mEgemo0o.
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WHO/ISH H004-53383300 dabab0a01d6MIb0
domOOMB3ab3IMIMO MOLI-BITJOM®HISOL 30bIC3NM

3°6000m30L 3emy&o Gobzolb dobgegom, Lozgemggo 3o06goo
ogyogoo Lod WHO/ISH  3gnegoc0:  §gna30 | (33069 G0l 30):
<10 %; 3gnge Il (Lodyocmwm 6objze): 10 - < 29.9 % o
$3ng0 Il (Booemo Gobzo) > 30 %. ygnee 1-d0 dmbgos 116
bozgemgge 3060 (79.5 %), 36 (31.00%) 35303930, 80 (69.00
%) - goemo; 03 $3m30L Lo 3gemgge 306980l ol 3o dgéygmdcd
40-c00b 69 Bemodeog (Lodnoemm sbozo - 53.94 £8.85 Egemo;
Lobhmemonto  séhgbogemo 6bggs (SBP) dgéygmdces 80-
170 mmHg-ob o3oé3emgddo (Lodnoeme SBP - 129.18+17.39
mmHg); coosbhmeoynto séhgéonmmo Bbgz0l (DBP) 3xmgégde
oge 50-100 mmHg (bedyocmem DBP - 80.91 £ 11.12); bobbemol
3e73™30b (BG) 3mgégdo ogm 3.12-15.04 mmol/L (bedygocmm
BG - 5.34£1.52 mmol/L); Bgemol g306:398mEgerocmmds (WC)
dgéoygmdced 64-170 L3-ob ogoergemgodo (Lodnsenm WC -
104.16116.76 UL3); Lbgnemob dobob 0bogglol (BMI) Bepgérgoe
ogm 19.30-48.80 kg/m2 (Lodyseme> BMI - 31.43+6.40
kg/m); Logéoem dmemgbhgtmeno (TCH) 3geygmdcos 3.13-
7.64 mmol/L-ob ogoézemgdde (Lodyoemem TCH - 5.05 +0.99
(mmol/L); 86939cmmds oggodLotes 11 Lozgemgg 3060006
(9.50 %). 3gnege 11-d0 gogérooasbees 25 (17.10 %) Lozgemggo
3060, 9 (36.00 %) 3083030, 16 (64.00 %) - doemo; o3
$3030L  Loggemggo 306rgdol obozo 3gerygmdcos 41-coob 69
Bemodeeg (Lodnoemm dboge - 56.76+8.93 Bgemoe; Lobhmenyéo
obhgéonmo  Bbggo  (SBP) dgéygmdces 115-210 mmHg-
ob ogodgemgddo (Lodyoemem SBP - 159.2422.39 mmHg);
odbmeyto séhgbonemo Bbggolb  (DBP) 3mgégdo oym
70-120 mmHg (Lodyoeme DBP - 95.20+£13.03); Lolbbemol
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3e073030L (BG) 3mgérgdo ogm 3.95-16.79 mmol/L (bedygocnm
BG - 6.28+2.72 mmol/L); Bgemol go&3dgdmBgtocnmds (WC)
dgboygmdced 79-123 L3-ob o3otrgemgddo (Lodysemer WC -
102.0+ 10.74 13); Lbgnemolb 3sLob obeegqduo (BMI) B3mgégdo
ogm 22.30-37.80 kg/m2 (Lodyoemer BMI - 29.48+4.40
kg/m); Logbom dmemgbhgtmeno (TCH) 8g6ygmdcos 2.89
-7.80 mmol/L-ob ogoérgemgddo (Lodyoewm TCH - 5.81+1.40
(mmol/L); 86g9ggemmds  cooggadbods 5 Lozgemgg 30600k
(20.00 %). $ayoge Il -0 Bmbgs bmemme 5 (3.40 %)
Lo 33emg30 3060, 2 (40.00 %) 35303930, 3 (60.00 %) - goemo; o3
$39930L bozgemgge 306980l obo o 3gerygmdces 51 Bemocosb 68
Bemodeg (Lodyoemm dbogo - 63.60% 5.32 Bgemo; Lobhmeny&o
obhgtoymoe  Bbggo (SBP) 3dgéygmdces  150-190 mmHg-
ob ogobrgemgddo (Lodyoemwem SBP - 172.00£16.43 mmHg);
odbhmemyo séhgeoymmo 6bggol (DBP) 3gégde oym 80-
110 mmHg (bodyoeme DBP - 96.00+11.4 mmHg); Lobbemol
3em3mBol (BG) 8mgérgdo oym 4.83-15.26 mmol/L (Lodygocnm
BG - 9.04£5.17 mmol/L); Bgemol g396:393mBgtrncmmds (WC)
dgboygmdced 92-127 L3-ob ogotrgemgddo (Lodysemes WC -
110.60 = 15.58 L3); Lbgyemob dobol obogglo (BMI) 3emgérgdo
oym 25.40-43.40 kg/m2 (bodyoeme BMI - 31.80+7.36 kg/m);
Logeronm gmemgbhgémeno (TCH) dgéygmdcos 5.70-8.31mmol/
L-ob o3o6rgemgddo (Lodyseme TCH - 6.8611.10 (mmol/L);
3B939emmdo ogadbocos 1 Lozgemgg 3060006 (20.00 %).
(4:«)800(4)3 800[)0@00@63@0 oge, WHO/ISH 6)0[)3-333033?)[)
dmbob byoobhognéoc LoerEdybm goblbgoggds go8mgmmobeos
obgon Bobobosmgdemgdol Lodyoemm 8b0dgbgemmdgdl Iméaol,
Gmgmbgdopss sboze (p< 0.05), Lobhmeoybo séhgéonemo
66g3> - SBP (p < 0.01), Log&orm gdmemgbhgémenol -
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TCH (p < 0.01) oo Lobbemolb gemyzemBol - BG (p < 0.01)
mbggdo o 36g39emmdal Lohmbo (p < 0.05). Lbgocoolbge
6)0[)3-38303360b 6063(\030@836@360, b3, bd)b(bobd)ognéo@
boé:gansooq) 806[}5303@3600@686 Qoob@mwnéo 06)036)03@0
66g30L DBP (p < 0.01) Lodyoemm 3ohggbgdemol dobgogoon.
080lgob  goblbgoggdom, WHO/ISH 60[)3-383033&5 30l
bd)od)obd)ognéoq) baﬁgansm 606[}5303850 o6 803(‘03@@06@0
Lo8lydbol  Bobolosmgdemgdmob  Bodotongdado.  Bgemol
396398mbgeocmmdals  (WC) oo Lbgnemol 3obol 0bcogdLols
(BMI) Lodyocmm 86033bgemmdgdo 33069 oym dmdotgdyevo |
o Il $3139830 o PobemmgEgdmes bmEdol Bgs Bmgetl
Il $370330.

WHO/ISH 50b3-583B340b 89babNu0IdIS0
09M30MHP@NMBMIBOIT0 3oA30630¢MId0L 30bIM3NM

doéo3bgbs Bobognemol (LA) Lodnomm oodghéo | $ana3de
oy 40.49+5.02 33 (Bgtrgde: 25-53 33), Il ygnepdo - 41.4+
4.25 33 (3cgéagdo: 31-51 33) oo 46.2045.72 33 (3cpgergoo:
39-55 33) Il 3gyno3de. Bobosbgbo 306 3ndel  Lodmemmm
odbhmenyHo oodghtaol  (LVD) Lodygocmm 3603gbgemmds
| 3310330 oym 48.4114.4 33 (Bmgérgde: 39-59 83), Il §3yo3de
- 50.3245.43 33 (3cmgérgdo: 41-64 33) 33 coo Il 3gnezdo -
51.80% 4.09 33 (3cpgrgdo: 47 - 58 33). 3065 314c03ne dgocool
0dbhmemyéo bolgdol (IVS) bedyoemm Loocog | 30330 oym
10.411£1.57 33 (3cgérgdo: 6.0-14.00 33), Il §3yo3d0 -10.52+1.32
33 (Bergérgde: 7.50-13.50 33) coo Ill $gngdo - 10.90+2.13
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33 (Bmggde: 9.00-14.00 33). Joopzbgbo 306 3ndol 13060
3900l (PWT) bodnsemm Loowg | 3gnygde oym 10.27+
1.52 33 (3emgéagdo: 6.0 - 14.0 33), Il y3n330 -10.38 + 1.18
93 (3epgrgoe: 7.50-13.50 33) coo Il $gne3de - 10.80£2.17
33 (Bepgérgdo: 9.00-14.00 33). Boto3bgbo 306 33940L Lsdememmm
eodbhmemydo B3m8ob  (LVEDV) Lodnseme  860336gemmds
| $a99390 oym 101.45% 23.71 3w (Bepgérgdo: 42-115 3m),
Il $a19330 -107.04 £ 29.31 8cm (Bepgéagdo: 63 -175 8em) coo
I 331330 - 108. 53+31.42 3cm (B3mgérgde: 65-189 8m).
3edmbyéo Lobhmenyéo Bbggol Ledyocmm Looerg (PSP)
| 3399330 oym 27.63+8.71 mmHg (3cgérgdo: 0-50 mmHg) II
330390 - 29.04+ 7.71 mmHg (3c36g%0:16-48 mmHQ) coo Il
$3ngdo - 40.80+ 22.23 mm Hg (3cpgérgoo: 25-79 mmHg).
3o63bgbo 306 3130L 39609360l ogErog300L (LVEF) Lodygocmm
3603d3bgcmmdo | 330330 oym 61.86+4.81% (B3cpgérgoe: 57-75
%) 1l $g93d0 - 60.92+5.42 % (3cpgergoo: 53-69 %) coo I
3399330 - 55.601£4.31 % (Bpgérgdo: 51-65 %). hEogoocmyéo
bo&olbol BogErocmyéo Gganégodoied (MR) Boédmeggbocmo
oyo | 333%‘7[’ 6.03 %-do, Il 333030[) - 4.00 %-30 coo lI 3330330
NG dgabgooo; dbydydo bo&obbols 30@60@‘360 6937030hoE00
(MR)  cooqgodLotrces | 3gne30lb  68.10 %-3o, Il $gya30L -
72.00 %-30 coo llI 333030[) 60. 00 %-3o; 800303(4:0 boolbols
dothocmyo Gganegohoed (MR)  Bot8meggbocmo aym |
3330 25.86 %0-do, Il $31030L - 24.00 %-do coo 1l $gn030L 40.
00 %-30; 8dodg botrolbol ohEocmyto Gganégodoies (MR)
063960 33ngdo 6  godmgmmgboeme. doébgbs 306 3mdels
bm&doemydo  osbhmemyéo  ogbgzed  ©mgbodbgdmeos: |
3330330 - 16.28 %-3do, Il 3830330 - 12.00 %-3o coo Il 3830330

NG 393mgemgbocms; 30306)3[)3?)3@0 63@"{1[’030"[’ o3l
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odbmenyto obognbgzes (DF) coggogduotes: | 3gnegdo -
72.41 %-3o, Il 3830330 - 80.00 %-3o coo Il 3330330 -80.00 %-30;
LYgEMbmEIsemYHo hodol oslhmemyto obagybdies (DF)
QonanGQe | 33‘3030[) 11.21 %-U, Il 333030[) - 8.00 %-b oo
I $31030L 20.00 %-U; 6)3[}060{1303@0 (ho3ob qmob@coq;ném
coobognbgzoo (DF) 063960 33330 o6 cooogodbobrgdyeme.

Lbgocoobbgs WHO/ISH $3339380  gdmzo6omgoogonemo
dobolioocgdamgdal  gobobocmgds  Lhohobhozgdoe LocEdybm
om3mBbod  Botosbgbo  Bobogyemolb  (LA)  Lodyocmm
©0099hG0bmgal, 3yemdmbyto  Lobhmeoyéo Bbggol (PSP)
Lbodyoemem 3603dgbgmmmdals o okzbgbo 306 3130l goboggbol
gerogzool (LVEF) Lodyseme 3oBggbgdemolongol (p< 0.05).
030be0b, Bo63bgbo Bobogyemol (LA) Lodyocmm  osdghéo
bgoemegdmes bm&dsconé Bmgégdl Lsdogg 3gnede o
036500900 EOdMOEdb oo ol 3ol 3negdo goobgemobob.
3edmbyéo  Lobhmeonéo  Bbggol  (PSP)  Lodyocmm
3603369emmdo(3 0860gdmEEd B0 Jooem 6ol 3-33ne3do
3o0obgemolob, 60’)(‘)30@36 8@363630 oym | oo Il 331039030
> Jpotge dmdohgdnemoe Il $ano3de. 3o6sbgbs 306 3mdols
3969360l g3éogoo  (LVEF) Bmé&3s80 &Bgdmes  Lodogg
3379330, 983> ogogbataces  Bgbroghes  @og3geegdelzgh
(60030 N 1) .
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dtaB030 N 1. JAM30MONMBMIBNIT0
dobab010)36MIBNOL (LA, PSP. LVEF) b@ad0bON3IMO®@
LAIMB3IEM 30660 IdI bb3uPIbb3y WHO/ISH
58JBJod0

60[}30 >30%
60[}30 =10-29.9 %

60[)30 >10%

10,00 20,00 30,00 40,00 50,00 60,00 70,00

Lodygoemm LVEF% M Lodgoeme PSP (mmHg) B Lodnseme LA (83)

LA - 306[35860 6060@3@0[’ @oaaaoéo; LVEF - 306)[35360 306)33&0[}
396009360l oséodeoo; PSP - 33@3(\06360 bnb(i)mqraéo 66930.

030l Lobobsom3oggmee, Qosoéﬁgs {]d"’3°6’@°°”86°%°{]@
dobolosmgdemgdl  dméol  LoeE3nbm  goblbgoggds o6
godmgemgboemo o yggeme bodmgobo o gmemydghtnemo
doboliooongdemol  Lodnsemem  3b0dgbgemmds  yggemo  3gneado
bm&dol gaoérgemgddo oym.
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dMmHITIB00 3uMBbIGY 3uMA3VIOL B3U6MCI3BOL BMHITBOILI
(LVEF) Qg 4333080 AIMHOIM 30M0J0 ©IFMBmHIBOI,
dMO608IM ©o JIMIoMPOMBmMIBVBOI®  Jubab0IDIGITL
amm0ob

Bggb dggolbogemgen  3mEgemszos  dobbgbs 3065 3340L
396009360l ogtrogizoole (LVEF) o Bmgogbor (herocoozonem
60l 3-g30dhmGlo o gdm 3obomgeogeyem dobobosmgdgeml
dm6r0l.  908mPbd, 63 806)35360 3063330[) 806@3360[)
geogizoo (LVEF) bgyotebognéoce LoerbBdnbme 3mégmotgdl
domemme  o63bgbs  Bobognemol  (LA)  0003ghErcnob
(0bgglonmmo  3mBgemo3ed).  JmGgmmopges  LoeEdnbmeo
Ghgdo Lbgo 3oboliosmgdemgdol (sbogo, Lggbo, Lodlydey, do-
Jér00bo osdghe, SéhHgeonmmo 303gehgbdos, Botsbgbo 3o-
ésnﬁob 30336)(’960)0300, 3‘3@3006‘360 bobquﬁaéo 66330,
dohGomneo (93M0g0hoE00 o osLhmem&o obogybdzes)
gomgoemolbobgdomo; (Beta -0.266, p < 0.05) - oboemgo,
3b&ocmo N 2.
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BbMOMAO N2. 3M&MHIMIBNI doMBbIABI 3u8H3JINL
806@3J360L BMAJB0ALY VI ©IFMBIMIBNIM,
4060330 ©I JIM3IMONMB3MIBOIM
dabab0A0)3dIMDL dMMOL (n=146)

doboloomgdgemo Beta p-value
LA -,266 ,032
obo 30 -,054 572
Lbdgbo ,06 ,498
boabndsg ,027 ,756
35460560 @0odgch0 -,067 ,436
o6 hgeronmo d03géhgbos -,094 ,283
30685360 306)3:%0[) 30336@6030300 ,039 ,654
Jo3gécmadacogdod ,042 ,627
MR ,014 ,900
DF ,115 317
PSP - 111 ,265

N - Gomegbmds; LA - 3s63bgbs Bobognmoel osdghtro; PSP - 3em8mbyée
bob@mqant‘)o 66935 MR - 30@)60@360 6’3836’3“0‘)30‘); DF - @oob(l)mqaném
coboggbyios
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©3436300 ©J 3MIIN03ITP0 HI3MBI6EPIBOIBGO

©3b336350

°86’°8°Q’ F)336b 3006 30@06‘3@0 3{]@38{]&7[) 8053@300’) ©d

09 Lo 3oor>bob 0633@03 N 3050[} 353@ 336000@30 Bo@oégbn@o

330093900L dg0939%0L gomgomolbobgdom, dgodmmgds cooge-
L3360, 330396 Mog0lnegOEm 3m3yemo0sdo:

1.
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396l Bogér dgLBogemocmo bodmgobo, gmemydghéyemo o
Ggnbg3enco  gdmzomomgocggonme  dsbobosmgdemgdol
Lodyoemm  360dgbgemmdgdo  (Bo3bgbs 306 3ndol  39-
©egool  Lobdg, 8osbgbs 306 37s0L  oodghEre O
dmgyemmdo, 306)@3360 306)3330[) 3609360l q;éodeoo,
3edmbyéo Lobhmemnéo 66930) beaédol a3oergemgodos,
3o0d 3oé3bgbs Bobognemolb osdghtols, Gmdgemog
3986 0mod

3odmgmobod  LoGBIYbm  3mEdgemoRed  ggdm 3oécoom-
géoqonem  doboliosogdemgdls o WHO/ISH  &ol 30l
d3omodo  dgdogom 330 6)0[)3-0305@(‘0636[) dmal,
396 dmco:

doéo3bgbo 306 3ol 39c0emgdol Lobgy, 8o63bgbo 365 3940L
©00dghé0 > Jmgemmds Ighoo 85353939830, g0ty
Joemg33o;

obo3Mob germoe 0Brpgdy 36 3ydcredyd dgocools oo
806(#3360 3063330[} 13°60 39000l Lodyoemem Lolgggoo,
dobogbgbs  Bobogmemol  osdghtols o 3yemdmbyto
Lobhemenno B6g30L 360336gemmdgde; sliggg, dohEocmyto
6937630hoR00bs s osbhmemmn&o obogybdzeol bobdo-
&g

Lobhmeoneo séhgeogemo 6bggol dohgdolmob gbhmoce
Jobocogdo  dobozbgbs 306340l 3oboggbol  ogérogz00
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Relevance of the Problem

It is clear that studies on cardiovascular diseases (CVD) will
last for several decades and, with new possibilities, heart failure
(HF), as an outcome of CVD can be prevented in even more early
stages.

It is important to recognize that the existence of traditional
risk factors (stage A) should be sufficient basis for the develop-
ment and implementation of long-term plans for HF prevention;
HF B-stage patients may be considered as the ideal targets for HF
prevention - in spite of the high risk, these patients are often un-
recognized and are untreated. This makes it more relevant to the
need for elaboration and implementation of cost-effective screen-
ing programs.

In this regard, in the population with the left ventricular sys-
tolic dysfunction (LVEF) < 40% the proposal of BNP (Brain Natri-
uretic Peptide) for HF screening is a fully acceptable and for them
it is advisable to conduct further echocardiography studies; In ad-
dition, it should be taken into consideration that the share of such
patients in the primary CVD risk population may not be large and
the rest of the population is “unavailable” for the BNP marker.
However, these patients may have echocardiogram changes that
may be considered as prerequisites for HF remodeling and evolu-
tion, including asymptomatic and/or symptomatic variance of left

ventricular ejection fraction reduction.
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Aim of the Study:

The evaluation of distribution of Echocardiographic variables
and their relationship with WHO/ISH (International Health Or-
ganization/International Society for Hypertension) Risk Factors

and severity of risk group in CVD risk free population.

Study Objectives:

1. The evaluation of distribution of the cardiovascular risk fac-
tors in the study population

2. The evaluation of distribution the linear, volumetric and
functional echocardiographic characteristics in the study
population

3. Establishing the relationships between linear, volumetric
and functional echocardiographic characteristics and indi-
vidual cardiovascular risk factors

4. Establishing the relationship between linear, volumetric and
functional echocardiographic characteristics and the sever-
ity of WHO/ISH risk group.
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Approbation and Publicaiton of Study

Dissertation work was discussed on the meeting at “Bokhua
Heart and Vascular Centre” on 21.06.2018 (protocol N -------- )
where was approved that the work perfectly meets all criteria
and standards of Doctoral Research. The Scientific work was dis-
cussed at II International Conference of Students and Young Sci-
entists (Tbilisi, 6.06.2014). There are three medical articles pub-
lished around the topic.

Structure and Volume of Dissertation

Dissertation study was conducted on the premises of Sachkhere
Medical Centre. Dissertation consists of 8 chapters: introduction,
review of literature, study methodology, study results, conclu-
sions and practical recommendations, the list of references and
annex. Work is in 106 pages; it contains 7 tables and 1 diagram.

168 sources are indicated in reference.
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Content of the study

Study Methods
We conducted a cross-sectional study in Sachkhere Medical
Center in Georgia from September 2008 to December 2010. The
study protocol was approved by the Sachkhere Medical Center
and David Tvildiani Medical University Ethics committees. Par-
ticipation was voluntary. All participants gave written informed
consent.
Consecutive sample of 177 participants were included in our
research.
Inclusion criteria:
Age: 40-70 years
Signed written informed consent
Exclusion Criteria:
age: < 40 oo > 70 years
*  Presence of Cardiovascular diseases (angina pectoris, un-
stable angina, myocardial infarction, stroke, transient isch-
emic attack, peripheral vascular disease)
atrial fibrillation, severe valvular heart disease detected by
Echocardiography and LVEF < 50 %
We excluded 31 (17.5%) participants from our analysis.
Arterial hypertension was defined as systolic blood pres-
sure (SBP) >140mmHg and/or diastolic blood pressure (DBP)
>90mmHg. Hyperlipidemia was defined as fasting total choles-
terol (TCH) > 5.2 mmol/L (=200 mg/dl); diabetes was defined as
fasting glucose (BG) > 7mmol/L (> 126 mg/dl) or use of insulin

or oral hypoglycemic medications; obesity was defined as BMI
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(Body Mass Index) > is 30, abdominal adiposity - as waist circum-
ference (WC) >102/88 cm for men/women. Persons who smoked
regularly during the previous 12 months were classified as smok-
ers.

The CVD risk was assessed by WHO/ISH EUR B scale. Study
population was categorized in three groups: the group 1 included
population with risk less than 10% according to WHO/ISH, the
group 2 there were united two WHO/ISH risk categories (10-
10.9% and 20-29.9%) and the group 3 represented population of
30-39.9% and more than 40% of CVD risk.

We performed Echocardiography on Philips Sonos 7500 with
Secondary Harmonic Imaging by the recommended technique for
transthoracic quantitative evaluations. We assessed the following
echocardiographic characteristics: left ventricular end-diastolic
diameter (LVEDD), interventricular wall thickness (IVS), poste-
rior wall thickness (PWT), left ventricular end-diastolic volume
(LVEDV), left ventricular ejection fraction (LVEF), left atrium
diameter (LA), pulmonary systolic pressure (PSP), left ventricular
diastolic function (DF) and severity of mitral regurgitation (MR).
Linear variables were measured by 2 Dimensional (2D) echocar-
diography. Left ventricular systolic function was evaluated by
the method of discs (Simpson’s rule) - using area tracings of the
LV cavity. The PSP was assessed by continuous-wave (CW) Dop-
pler of tricuspid regurgitation. For assessment of left ventricular
diastolic function, we analyzed mitral inflow patterns defined by
pulsed wave (PW) Doppler. Additionally, in some cases, we used
PW tissue Doppler (DTI) for assessment mitral annular early and
late diastolic velocities. MR was assessed by Vena Contracta (VC),

using Color Doppler.
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The normal range for LVD was defined: 42-59 mm in men, 39-
53 mm in women; for IVS and PWT: 6-12 mm (both in men and
in women); for LVEDV: in men - 67-155 ml, in women - 56-104
ml; for LVEF: > 55% (both in men and in women); for LA: in men
- 30-40 mm, in women - 27-38 mm; for PSP:<30 mm Hg - both
in men and in women. DF was defined as: Normal, Impaired Re-
laxation, Pseudonomial and Restrictive. MR degree was graded as
trivial, mild, moderate and severe.

We analyzed the data using IBM SPSS Statistics version 21.

Descriptive statistics (means, standard deviations, and propor-
tions) were calculated for cardiovascular risk factors and echocar-
diographic characteristics either for whole population or for each
WHO/ISH group. The Bivariate Correlations procedure (Pear-
son’s correlation coefficient) was used for identify the correlation
between linear variables of cardiovascular risk factors and echo-
cardiographic characteristics. To assess statistically significant
difference between mean values of echocardiographic character-
istics among cardiovascular risk groups we used ANONA method.
Linear regression method was used to establish correlations

between EF and other echocardiographic variables. A p-value

<0.05 was defined as statistically significant.
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Results

Distribution of CVD risk factors

The mean age of our study population was 54.75 + 8.9 (women
-54.43 + 8.7, men-55.39 + 9.5). Arterial Hypertension was present
in 47.30 % (women - 49.5 %, men - 55.39 + 9.5); the mean SBP was
135.79 mmHg (women - 135.41+23, men 136.53+21 mmHg), the
mean DBP 83.87 mmHg (women - 83.87+13 mmHg, men 83.88+
12 mmHg); diabetes Mellitus was present in 11.30 % (women -
11.3%, men - 14.3%); mean BG was 5.63 mmol/l (women - 5.52 +
1.9 mmol/l, men - 5.83 + 2.3 mmol/l). Obesity was present in 56.8
% of participants (women - 58.8%, men - 53.1%): mean WC was
104.01 + 15.8 cm (women - 103.06 + 15.9 cm, men - 105.09 + 15.7
cm); mean BMI was 31.11 31.70+8 kg/m? (women - 31.70+8 kg/
m?, men - 29.94+5.7 kg/m?). Hyperlipidemia was present in 19.20
% (women - 19.60%, men - 18.4%): mean TCH was 5.24 mmol/l
(women - 5.23+1.2 mmol/l, men - 5.27+1.1mmol/l). The preva-
lence of cigarette smoking was 11.60 % (women - 2.1%, men -
30.6%). A statistically significant difference between women and

men was revealed only for prevalence of smoking (p <0.01).
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Distribution of Echocardiographic Characteristics

The mean value of LA was 40.84+4.5 mm (women - 39.87
+4.9 mm, men - 42.55 +4.7mm). The mean diameter of LA was
slightly increased in both women and men. There was also sta-
tistically significant difference between men and women - the
diameter of LA was greater in men (p <0.05). The mean value of
LVD was 48.85+4.6 mm (women -47.40+3.9 mm, men - 51.71+4.6
mm). This variable was in normal range in both groups, greater
in men, and this difference was statistically significant (p <0.01).
The mean value of IVS was 10.44+1.5 mm (women - 10.18+1.5
mm, men - 10.98+1.5 mm). This variable was also in normal range
in both groups, greater in men, and this difference was statisti-
cally significant (p< 0.05). The mean value of PWT was 10.30+1.5
mm (women -10.08+1.5 mm, men - 10.44+1.5 mm). This vari-
able was also in normal range in both groups, greater in men,
and this difference was statistically significant (p< 0.05). The
mean of LVEDV was 102.19 ml+24.7 ml (women - 94.00+19.4
ml, men - 118.42+26.3 ml). This variable was in normal range
in both groups, greater in men, and this difference was statisti-
cally significant (p <0.01). The mean value of EF was 61.49+4.9 %
(women - 61.48+5.1 %, men - 61.49+4.7 %). In both groups, the
values were in normal range and there was no statistically signifi-
cant difference between the groups. The mean value for PSP was
28.33+9.5 mmHg (women - 27.64+9.6 mmHg, men - 29.69+9.0
mmHg). This variable was also in normal range inn both groups
and there was no statistically significant difference between the

groups. Trivial MR was presented in 5.50% of the population
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(women - 4.12%, men - 8.16%); mild mitral regurgitation (MR)
was observed in 69.20% (women - 71.14%, men - 65.31%). Mod-
erate mitral regurgitation (MR) was observed in 25.30% (women
- 24.74%, men - 26.53%). In our study population, severe mitral
regurgitation (MR) was not identified. There is no significant cor-
relation between the degree of MR and the gender of the study
population. The normal diastolic function of the left ventricle
was observed in 15.10% of the population (women - 16.49%,
men - 12.24%); the Impared Relaxation type DF was observed in
73.90% (women - 73.20%, men - 75.52%); the Pseudonomial type
DF was diagnosed in 11.00% (women - 10.31%, men - 12.24%);
the Restrictive type DF has not been observed in our study popu-
lation. There is no significant correlation between the presence

and the degree of DF and the gender of the study population.

Correlation between echocardiographic characteristics and
CVD risk factors

LA was significantly correlated with age (r 0.396, p<0.000),
WC (r 0.291, p<0.005), BMI (r 0.233, p<0.005), SBP (r 0.208,
p<0.012) and TCH (r 0.163, p<0.049); IVS - with age (r 0.318,
p<0.000), WC (r 0.259, p<0.002), BMI (r 0.178, p<0.032), TCH
(r 0.191, p<0.022); PWT — with age (r 0 313, p<0.000), WC (r
0.270, p<0.001), BMI (r 0.204, p<0.013), TCH (r 0.168, p<0.042);
LVD - WC (r 0.201, p<0.015) and BG (r 0.176, p<0.034); LVEDV
— WC (r 0.240, p<0.004); LVEF — SBP (r- 0.202, p<0.015), DBP ((r
-0.171, p<0.015) and PSP — age ((r 0.286, p<0.000), SBP (r-0.243,
p<0.003), DBP ((r 0.254, p<0.002) (see table N 1).
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Table 1. Correlation between cardiovascular risk factors and
echocardiographic characteristics (n=146)

Age |wWC  |[BMI |SBP  |DBP |TCH |BG

LA 0396 0291 [0233* |0208° [0.135 |0.163° [-0.038
0000 |0000 [0.005 0012 [0.105 0049 |0.646
146 146 146 146 146 146 146

vs  [o318* [0259% [o0a78* [0.051 [o0009 [0.191° [0.118
0000 |0.002 [0032 0540 [0915 0022 [0.158
146 146 146 146 146 146 146

PWT 0.313* | 0.270* | 0.204* 0.080 0.015 0.168* 0.051
0.000 0.001 0.013 0.338 0.859 0.042 0.538

146 146 146 146 146 146 146
LVD -0.056 0.201* 0.125 0.114 0.008 0.104 0.175*
0.499 0.015 0.133 0,172 0.928 0.210 0.034
146 146 146 146 146 146 146
LVEDV | -0.007 0.240* | 0.151 0.044 -0.033 0.097 0.128
0.936 0.004 0.07 0.602 0.692 0.242 0.125
146 146 146 146 146 146 146
LVEF -0.156 -0.010 -0.069 -0.202* | -0.171* | 0.031 -0.048
0.61 0.905 0.408 0.015 0.039 0.712 0.567
146 146 146 146 146 146 146
PSP 0.286™ | 0.104 0.109 0.243* | 0.254™ | 0.082 0.064
0.000 0.212 0.19 0.003 0.002 0.326 0.442
146 146 146 146 146 146 146

SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; BG, Blood Glucose. WC,
Waist Circumference, BMI, Body mass index; TCH, Total Cholesterol; LA, Left atrium
diameter; LVD, Left ventricular end-diastolic dimension; IVS, Interventricular septum
thickness; PWT, Left ventricular posterior wall thickness; LVEDV, Left ventricular end-
diastolic volume; EF, Left ventricular ejecton function; PSP, Pulmonary Systolic Pressure;
MR, Mitral regurgitation; DF, Diastolic function; DDF, diastolic dysfunction

*P<0.05, *P< 0.01;
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MR has not been observed in 4.5% of our study population (8
persons). The remaining 138 persons (94.5%) have a trivial, mild
or moderate MR. Statistically significant correlation between the
degree of MR and age was observed. The normal diastolic func-
tion was observed in 22 persons (15.1%) and the remaining 124
persons (84.9%) were diagnosed with DF. The statistically signifi-

cant correlation between type of DF and age was revealed.

Characteristics of Different WHO/ISH Risk Groups by CVD
Risk Factors

Based on cardiovascular risk factors, our study population was
divided into three WHO/ISH groups: group I (Small risk) : <10%;
Group II (Medium Risk): 10 - <29.9% and Group III (High Risk)
> 30%. Group I included 116 individuals (79.5%), 36 (31%) men,
80 (69%) women; the mean age of this group varied from 40 to 69
years (average age: 53.94 + 8.85 years); SBP ranges from 80-170
mmHg (mean SBP: 129.18 + 17.39 mmHg); DBP limits were 50-
100 mmHg (mean DBP: 80.91 + 11.12); BG limits were 3.12-15.04
mmol/ ] (mean BG: 5.34 + 1.52 mmol / 1I); WC ranges from 64-170
cm (mean WC: 104.16 + 16.76 cm); BMI ranges from 19.30 - 48.80
kg/m? (mean BMI - 31.43 + 6.40 kg /m?); TCH ranges from 3.13-
7.64 mmol /1 (mean TCH: 5.05 + 0.99 (mmol/ 1); smoking have
been reported in 11 individuals (9.5%). Group II has unified 25
(17.1%) persons, 9 (36%) men, 16 (64%) women; the mean age
of this group varies from 41 to 69 years (mean age: 56.76 + 8.93
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years); SBP ranges from 115-210 mmHg (mean SBP: 159.2 + 22.39
mmHg); DBP limits were 70-120 mmHg (mean DBP - 95.20 =+
13.03); BG limits were 3.95- 16.79 mmol /1 (mean BG: 6.28 + 2.72
mmol / 1); WC varied from 79-123 cm (mean WC: 102.0 + 10.74
cm); BMI limits were 22.30-37.80 kg/m? (mean BMI : 29.48 + 4.40
kg /m?); TCH ranges from 2.89 -7.80 mmol/l (mean TCH: 5.81 +
1.40 (mmol /1); smoking has been observed in 5 individuals (20%).
Group III was included only 5 (3.4%) persons, 2 (40%) men, 3
(60%) women; The mean age of this group varies from 51 to 68
years (mean age: 63.60 + 5.32 years); SBP ranges from 150-190
mmHg (mean SBP: 172.00 + 16.43 mmHg); DBP limits were 80-
110 mmHg (mean DBP: 96.00 + 11.4 mmHg); BG limits were 4.83
-15.26 mmol/l (mean BG: 9.04 + 5.17 mmol / 1); WC ranges from
92-127 cm (mean WC: 110.60 + 15.58 cm); BMI limits were 25.40
- 43.40 kg/m? (mean BMI: 31.80 + 7.36 kg /m?); TCH ranges from
5.70 to 8.31mmol/l (mean TCH: 6.86 + 1.10 (mmol/l); smoking
has been observed 1 study individual (20%).

As it was expected the mean values of age (p< 0.05), SBP (p
< 0.01), TCH (p < 0.01), BG (p < 0.01) and smoking prevalence
(p< 0.05) were statistically different in different WHO/ISH risk
groups. Representatives of different risk groups also statistical-
ly differ according to DBP (p <0.01). Opposite this neither WC
nor BMI were statistically associated with risk groups. Mean WC
(=102/88 cm for men/women) and mean BMI (>30) were slightly

elevated in groups I and III and in upper norm in group II.
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Echocardiographic Characteristics of Different WHO/ISH
Risk Groups

The mean value of LA in the group I was 40.49+5.02 mm
(ranges: 25-53 mm), 41.4+4.25 mm in group II (ranges: 31-51
mm) and 46.20+5.72 mm in the group III (ranges: 39-55 mm).
Mean LVD in the group I was 48.41+4.4 mm (ranges: 39-59 mm),
50.32+5.43 mm in group II (ranges: 41-64 mm) and 51.80+4.09
mm in group III (ranges: 47 - 58 mm). The mean IVS in the group
I was - 10.41+1.57 mm (ranges: 6.0 - 14.0 mm), 10.52+1.32 mm
in the group II (ranges: 7.50 - 13.50 mm) and 10.90+2.13 mm in
the group III (ranges: 9.00 - 14.00 mm). Mean PWT in the group
I was 10.27+1.52 mm (ranges: 6.0 - 14.0 mm), 10.38+1.18 mm in
the group II (ranges: 7.50 - 13.50 mm) and 10.80+2.17 mm in the
group III (ranges: 9.00 - 14.00 mm). Mean LVEDV in the group
I was 101.45+23.71 ml (ranges: 42-115 ml), 107.04+29.31 ml in
the group II (ranges: 63 -175 ml) and 108. 53+31.42 ml in the
group III (ranges: 65 — 189 ml). The mean PSP in the group I
was- 27.63+8.71 mmHg (ranges: 0-50 mmHg), 29.04+7.71 mmHg
in the group II (ranges: 16-48 mmHg) and 40.80+22.23 mm Hg in
the group III (ranges: 25 -79 mmHg). The mean EF in the group
I was 61.86+4.81% (ranges: 57-75 %), 60.92+5.42% in the group
IT (ranges: 53-69 %), and 55.60+4.31% in the group III (ranges:
51-65 %). The trivial MR was presented in 6.03% of the group
I, 4.00% of the group II and was not presented in the group III;
the mild MR was observed in 68.10% of the group I, 72.00% of
the group II and 60 % of the group III; the moderate MR was
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presented in 25.86% of the group I, 24% of the group II and 40.
00% of the group III; severe MR has not been identified in none
of the groups. The normal diastolic function of the left ventricle
was observed: the group I - 16.28%, the group II - 12.00% and
was not revealed in the group III; Impaired Relaxation type DF
has been observed: the group I - 72.41%, the group II - 80.00%
and the group III - 80.00%; the Pseudonomial type DF was found:
the group I - 11.21% of, the group II - 8.00% and the group III
- 20. 00%; Restrictive type DF has not been observed in none of
the groups.

The distribution of echocardiography characteristics in WHO/
ISH groups were statistically significant for mean LA, mean PSP
and mean EF (p< 0.05); In addition, the mean LA surpassed the
normal ranges in all three groups, increasing from low to high
risk group. The mean PSP was increased from low to high risk
group too, was in normal range in the groups I and II and mildly
to moderate elevated in group III. The mean EF was in normal
range for all the groups with tendency of reduction from group I

to group III (see diagram N 1).
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Diagram N 1. Statistificaly Significant Distribution of Echocardiograph-
ic Characteristics (LA, PSP. LVEF in different WHO/ISH groups

risk >30%

risk =10-29.9 %

risk >10%

- 10,00 20,00 30,00 40,00 50,00 60,00 70,00

mean LVEF% B mean PSP (mmHg) B mean LA (mm)

LA — Left Atrial Diameter; LVEF — Left Ventricular Ejection Fraction; PSP — Pulmo-

nary Systolic Pressure.

Unlike this we have not found statistically significant differ-
ences for other echocardiographic variables and the mean values
of all linear and volumentric variables were in the normal ranges

for all risk groups.
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Correlation of LVEF with Demographic, Clinical and Echo-
cardiography Characteristics of study population

We evaluated the correlation between LVEF and some of the
traditional CVD risk-factors and echocardiography characteris-
tics. It was revealed that the LVEF significantly correlated only
with LA diameter (inverse correlation). This correlation remains
significant after adjusting for age, gender and presence or absence
Obesity, Diabetes Mellitus, Arterial Hypertension and echocar-
diography defined left ventricular hypertrophy, Pulmonary Sys-
tolic pressure, and presence or absence mitral regurgitation and
diastolic dysfunction (Beta -0.266, p < 0.05) - see table N 2.
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Table N 2. Correlation of LVEF with Demographic, Clinical and
Echocardiography Characteristics (n=146)

Characteristics Beta p - value
LA -,266 ,032
Age -,054 ,572
Gender ,06 ,498
Obesity ,027 ,756
Diabetes Mellitus -,067 ,436
Arterial Hypertension -,094 ,283
LVH ,039 ,654
Hyperlipidemia ,042 ,627
MR ,014 ,900
DF 115 317
PSP -1 ,265

N — number; LA - Left atrium diameter; LVH — Left nentricular hypertrophy, LVEF- Left
ventricular ejection function; MR, Mitral regurgitation; DF - Diastolic function; PSP-

Pulmonary systolic pressure.
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Conclusions and Practical Reccomendations

Conclusions

Therefore, taking into consideration the results of our study
and recent surveys on this issue, we can conclude that in the
CVD-free population:

1. The mean values of linear, volumetric and functional echo-
cardiographic characteristics we have studied (the left ven-
tricular wall thickness, left ventricular diameter and vol-
ume, left ventricular ejection fraction, pulmonary systolic
pressure) are in normal range, except for the left atrial diam-
eter, which is increases

2. The reliable correlation was revealed between echocardio-
graphic characteristics and the risk factors included in
WHOV/ISH risk scale, in particular:

Left ventricular wall thickness, left ventricular diameter and
volume is greater in men than in women

+  The mean values of intraventricular septum and the left
ventricular posterior wall, as the values of left atrial diam-
eter and pulmonary systolic pressure are increased with the
age; also, the frequency of mitral regurgitation and diastolic
dysfunction

+  With the increase of systolic arterial pressure, the left ven-
tricular ejection fraction is reduced and the left atrial diam-
eter and the pulmonary systolic pressure are increased;

+  With the increase of the total cholesterol level, the values of
the left atrial diameter, intraventricular septum and the left
ventricular posterior wall thickness are increased;
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+ With the increase of blood glucose levels, the left ventricle
end-diastolic diameter increases

3. The reliable correlation has also been revealed between the
echocardiographic characteristics and the risk factors not in-
cluded in WHO/ISH risk scale, in particular:

+ With the increase of Body Mass Index the values of the left
atrial diameter, intraventricular septum and left ventricular
posterior wall are increased;

*  The increase in Waist Circumference is associated with in-
creasing of the left atrial dimeter and the left ventricular
walls thickness, as well as the increasing of the left ventricu-
lar end-diastolic diameter and volume;

4. The left diameter increases with the increased values of risk
factors (age, systolic pressure, total cholesterol level) of
WHO/ISH risk-scale, as well as the increased of obesity vari-
ables beyond this scale; in addition, the obesity prevalence is
high among the population of our study; in our opinion, this
is the reason why the mean value of the left atrial diameter
is higher than norm

5. The reliable correlation is also revealed between certain echo-
cardiographic characteristics and the WHO/ISH risk group
severity, in particular, the values of the left atrium diameter
and pulmonary systolic pressure increases with the severity
of the risk group, and the value of the left ventricular ejec-
tion fraction, on the contrary, decreases. At the same time,
the mean value of the left atrium diameter was increased in
all WHO/ISH risk groups
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6. The reliable ccorrelation between decreasing of the left ven-
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tricular ejection fraction with the increasing of the left atrial
diameter allows us to assume that the left atrial dilation is
the predecessor of decreasing of the left ventricular ejection
fraction. In order to determine the mechanism of this fact,

additional research is needed.



Practical Reccomendations

1. The correlation of increasing the left atrial diameter with the
severity of the WHO/ISH risk group suggests the echocar-
diographic monitoring and clinical supervision for individu-
als who have the isolated dilatation of the left atrium

2. The CVD risk modification should be more aggressive in in-
dividuals with isolated dilation of left atrium and the mon-
itoring of the left atrial diameter should be considered to
review the effectiveness of the treatment and prophylactic
measures performed to reduce the CVD risk

3. Our study was a cross-sectional study that revealed the cor-
relation between the enlargement of the left atrial diameter
with the reduction of the left ventricular ejection fraction; In
order to determine the left atrial dilation as a Heart Failure
surrogate marker, it is necessary to conduct a cohort study

4. We consider that, on the one hand, due to the presence of
close correlation between the echocardiographic character-
istics and the age and weight indicators, and on the other
the availability of echocardiography, this study should be
routinely used to evaluate the individual CVD risk of the
overweight/obese and elderly patients.

5. While evaluating the patient’s individual CVD risk, we
should take into consideration the presence/absence of obe-
sity, as the WHO/IHS Risk-scale as well as most of the mod-
ern scales of the CVD risk assessment (as opposed to QRISK1
and QRISK2 scales) do not take into account obesity charac-

teristics.
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