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zerland) 53¢3™3530B0MGOI0 d0MmJ0do)HO b5~
AMM0L 359my96900m:LEgOPM JrergliGgOmero (CHOL2)
- 39603960 3gomm©o, HDL - Jmagb¢gemero (HDL3)
- 39603960 gm0, LDL -Jmegbdgomero (LDLC)
-396396¢ o dgomo,  GHMoywoEgogdo  (TRI-
GL) -896M396¢ o dgommo, hs CRP (CRPHS) —00vy-
B@m®d00dgBHmormo dgmm©o, ggdo@obo (Ferr4)
- 009bmGHMMHd00dgEHMO0MWo FgMmEO, GHMIbLRGMO-
6o (TRANSE2) - 099960@630©00093 0o d9ommo,
UREA (UreaL) - 30693039960 &9L&0 9960955000 0o 2e0vy-
9053 ©930000M965Pom, 30953 0bobo (CREP2) —g396-
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(AAGP2) -0816mEH1OHd00039EHM0w0 8900M©0. M06-
390l JOH™b03Mwo 553500905 FGRIBS QM IGOHWYO
BoGHM300L LobBds®om (eGFR) < 60 den/fon/1.73 LI~
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Bols godmmges obbm®m309w@s eGFR 000630000l 93vb-
J3ool 35w 3mws@meom: 186 x (3M953H0bobo/884 1154
x (0b53”0203x (0.742 Jogool 899:393500).00bmEM-
30160 59m33wg3s IL-6 g+ s Roche Diagnostics
(Switzerland) ®95d@039000m cobas e411 (Roche Diagnos-
tics, Switzerland) 53&™A5GHO0BOOIOMO  0FMbMEM-
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d9Lermers Leptin Sandwich ELISA ( DRG Instruments
GmbH, Germany) ©95J3030@& @ 53¢™Is5GH M0 HO©Y-
6oL godmygbgdoo iMark ( Bio-Rad).

61GM030m@o LEGSGHMLOL FgxsLYds s JESBOBOISFOS

GNRI (Geriatric Nutritional Risk Index) godmon-
3o d9LEOmMEEs 99990 BMOINol 45dmygbgdoom:
GNRI=14.89 x 5@dw9dobo (/w)+41.7+(imbs/ oggo-
@M fbsbyg). 0©gomeo fmbs = 22 X Lodsmerg 82,

353096900 GNRI > 98 - 99935Lqs, MmO M-
w60, 92 < GNRI < 98 — H™yme 3 J5¢bm@BMoEools o-
050 ®ob3o, 82 < GNRI < 91— 35¢bBHOo300L Lodwms-
e ®ob3o @5 GNRI - < 82 — 35¢bmEHMoiEool dsmowo
Mol3o.

PNI (Prognostic Nutritional Index) 9s8mmgs
b s gmMIMwomn — PNI = 10 x serddobo
(3/0)+0.005 x LogMonm 0dxzM30GJOol Mogbzo 3gMo-
1390w Lolberdo (33°). 3530963900 PNI = 38 — g35Licogds
O3 bn®mdocmEo, PNI 35 -38 - 8ognbmdtoools bo-
329500 Hob30, PNI < 35 —35¢0b6993®0E0olb domseo Golzo.
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©394mxys smdMdobol, WoIgmEo®dgdol s Lsghom
Jngb@goobol Jmamgdol dobggzom

9sbmBMogool LHsGMLol bsGobbo

35658986900 6m®as dbmdmdo | Lodmsewm | ddodg
5dwdobo IGs®do, 3/ >3.50 3.00-3.49 | 250-2.99 | <250
Jowo 0 2 4 6
@0dxm30GJO0L LagMom > 1600 1200 -1599 | 800-1199 | <800
MombMds (00°)
Jogamo 0 1 2 3
JmgBHg®obo, Lyghom (dy/w) >180 140 - 179 100 - 139 | <100
Jgams 0 1 2 3

3530963900 CONUT gmeoom 0-1 9983580 H™MamO3
B®dogm®o, CONUT Jowoom 2- Lsdmowem Gob3o,
bowem CONUT 2> 3 - HmamOg doewbm@®ogools ddodg
“0obL3o.

bbgyeol 3md3mbogos

36@MHM3mIgE oMo obmaz9d0

bbgmeools fmbs 250Bmds 0.1 33-0g LobDMLEGHOm, o-
055bLoMYOMEO LELHMMom. Lbgrmerols damdo Lodsw-
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g 5 Hgwol godgdmfgMHommds goobmds owom,
LobmlEGom 0,5 LI-0Y, AbBdYJo BHobLsEIwom. Mgdmls

3903990 9gOH0wMds 2o0bMds Fodom OOl mbgby,
bmwe J9ns6Mm©9ds Fgwol/mgdmlb as6399mfigMowwmdol
3959MmM300 0Ym BMOIMEom: {Hguol yom8gdmfgeo-
@S (13) / 09dmb oMIGIMFIOOW BB (13).
Lbgweols dsbiol 0bgdubo (Lo) somzoo 0dbs M-
36O Hmboll BoMmds LTSl 3350ESEHM6. LJo-U
35093MmM0Bs300: fmbol bo3egdmds (<18.50 33/0%), -
oo ffmbs (<18.50 — 24.99 39/0%), §mbol LoFs®dg
(<25.00 - 29.99 39/0%) s LEdLdbg (= 30 33/3%).
bbgyeol 3m33mBogom®o 3sbmdzs BIA dgom@om
00Mm9dBHOHMwo 0339sblo 4o0Bmds BIA 450, BI-
ODYNAMICS (USA) g590mg9bgd0m @ LbEsbo®@meo
36MHM390OJ00L  Jglodsdolo, Mog Boymz9EmMOMPIS
50f9M0w0: 35309630 0fj3s brMa®g, Mo ffyzowo Lgb-
LEEOMEO 35¢0dgd0 FMMH3LJIMWOo 0gm 353096¢ DY -
9600 356X 3965 Fox 9B s by by, bmewm dgmég yzo-
o - 356OHx3965 g¢gbly s BHodxzbg. 50kHz s 800pA
999dGHOM9bgem00l Fodmdabol sbseroBsmEmols gqbg-
M3GMM0 © oOL 356Bg §90m3560 gergd@mm©gdol
99939™000m. 3560 Hobslffot ogm gs(dgbwowo 70% L3o6M-
Gom. 3530960 §obslfotr sbOHWgds 0MOMYOJIL -
56 9356 00s, 56 dogrm 3mxnq0bo, 1533990 GgbEsdoy 4
L5500l 256353 MdT0, 359M 3309359 2 LSO Q-

69 dbmEm© d9dem dogum 2-4 Fods fgoswo.



Fat Free Mass 356L5%03609¢0 0dbs BIA dgom@oom.
9L 95B396909w0 51939 A3dMmMzowo 0gdbs Prediction
equation-oo BIA-Us @ 96@®M3mIgEMg0mmo 356~
393®9d%bg sxmdbgdom: FFM (33)= 11.78 + (0.499 X
H?%/R) + (0.134 X §mbs) + (3.449 X Lgglbyg), Lowosg H
560obL Lodsewg 13-Jo, R sGOL MHgHoLEHIEDO Q - bo,
fmbs — 33-9980 s bgbo = 0 Jowgdobsmgol s 1 -
0505353900Lsm30L.  FFMI — omggds FFM (3g) g3o6-
@®dom Bodsol 3356Ms@Dg; FMI — FM (33) g3o6-
©M™B0m LOTSVWOL 335G DY.

090350 ©0MmyM5x0s

99M 396 0MAM5x305 dguOHEgdmwo 0dbs 4odm3-
OO  9JMm350moml3m3oLGHol doge  LEHIbIG EY)-
o 3996030L, M EHMBYIO0M0 535050l Aplio XG
(Toshiba, Japan) @s9mygqgbgdom. TgxsLgdmwo odbs
do6Ebgbs 390330l LodMWMM OSLEHMEMOO OS-
d9AH®o (LVDD), 356 3m3F3msd<9s dpog (IVS), ds63bgbo
35039930l M3565 390090 (LVPW), ds63bgbs 356 349-
Fob 296@9360L BMsdios (LVEF), dorx396s 3563930
(RV), 399c08mbserm®o 303963 96%os (PASP max).

bGsGOoLAGH03MM0 s6seobo

Bn&®dsm®o 2obsfowgdol dmbszgdgdol smfgMo-
00 bEGOLAH0ZS FoMImoagbowos Lydmowmgdoom +
SD s 500 ©ol3dghlomwo sbsewobom ANOVA, stu-
dent t-&gb@o.



39393600 dmbs3gdgdobsmgol s 0d dmbo-
39900Lom30L  MMIJWMS 395G JAMO0D30s3 Tmb.
(399mymdobo, wodxmiE0@9d0, 3095¢dmdobo, sen-
0999060, GsOM3565, eGFR, 0b@ghwgozobo-6, wo-
3000 33wol dmbszgdgdo, hs CRP, @®sbbgg®obo,
3533 M m00b0, 3gMoE0bo) Bo@os®s HmymO3 mbo-
35605300 - LObIoOMWOo SBsODBO, sB93g d0gZo-
60530990 - bbgs 3mbs3g89dmsb dodsmmgdom dsmo
39005690000 565¢0B0, 30OLMbBOL x2-0b godmygbyg-
d0m.

d90ddbs PNI, GNRI, CONUT - 3093030963990, Hm-
dgms dobgzomoz dmbs sbs®hgb dmbsigdgdol
oL39OLYWOo sbsgroDBo.

Bo@o®s L3066l  3MmOHs30MH0  Sbswobo
dmbs(39990L dmMHoL. yzgewrs dgsmgdobmgol P < 0.05
0M3W90Mm©s  LAIGHOLEGH0ZMMS© 36093690 m36s50.
LAHIGHOLEGH0ZMNMOO ©FMTS3S 3OIMYMITMEO 3539-
Aob (SPSS V.24.0 IBM) 259myg969300.853Ho6 @5 bL30o6M-
3560l 3MmOgEs30MMmo SBsoBo dMby(39ddL FmEob.
9439w 990s6Mm9d0Lmgzol P < 0.05 0m3wgdms bd)s-
AoLBHO3MMs© 9603369 mgbs. LEo@HoLEH03MOMo©
5935305 3MMAMSFM o 3539@0L (SPSS V.24.0 IBM)
39dmygbgdom.



33930b 9wg39d0
33193530 Bsrmeo 0gbs 130 3060; 63 Joewo s 67

39G0- 3ol §OHmbozmwo ©3356MH0LbMdom (3ds) 96 3o-

309605 995009065 Lo330g30 X230, 34 LoIMBEHOMEM.
3J99-0ob Loddodol (NYHA II/III/IV) dobggzom 353096-

Ao X353d0 dqLodsdola RogMmm - 31/59/6.

33193500 Bsronen 30Mms 8mboEgdoms sbsewoBds oB-
3965 59 306M93do bdotmo s 3608369 m3560 (3¢0bozM@o
035LsBOOLOM)  3M-GMOHBOIWO 5350 JOJOO (56~
A9H0Mo  3039MGHIEB0s, odM0osbo ©osdYEH0); MO39
X3RO B50505 FoMd)HMb0sBMds s Lodlwdby, 43b39-
05 Hmbob Bo3egdmdom 306093do (bMowo #2).

gbOowo #2 — gdmadsgommo dsB3gbgdwgdo s
0563b9gd0 3535090900 350mbs3zw g3 XaMBdo.

3565093 gdo 353096 9%0 b53mb@GHHmme x3mx80
5mbMds (Joero/3s30) 96 (43/53) 34 (20/14)
2bo30 69.85 (+12.46) 58.74 (+12.46)
bbgmanol dsbol 0begdbo (BMI) 30.01(+8.93) 28.7(+5.13)

Pmbob bs3emgdmds, n (%) 1 (1 %) 1 (2.94%)
B0 3scy@o fmbs, n (%) 21 (21.9 %) 8 (23.53 %)
{mbob Logo®mdy, n (%) 27 (28.1%) 11 (32.35 %)
Lodbeydbg, n (%) 47 (49 %) 14 (41.18 %)
aJo(A/IIV/IV) 31/59/6 0
5™ GJM0oM0 3039MEHgbbos (%) | 84.4% 44.11%
35d60560 ©0odgG0, II Hodo (%)  |23.1% 1%

353096305 (51939 L3MBEMME0) XT3l Jglfogwrowm
306075 B0 (s 33930l L30MbOLMZ0L VOMmGdMO)

Q3bslosMgds S939 Im3gdweos beow #3-do. 3309350
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oBg9bs, G-I GMYMOE 353096@Ms, g3 Lo3MbEGHMMEM
X39300 343b30gds OHMAMOE fmbol bs3gdmMdom, 939
LOFoMOOM 306900; 5T, MO39 xaMBdo Lodlwydb,
MmO 3 bbgreols dsiol 0bgdbol (b3o) 39¢JaMM0s 36rM-

396¢o Yz9esBg bdomos (sbogro #2, 3).
gb®omo #3 — 56¢HM3MIgEGHM0MOo ©s dBoMmgegdE® -
@0 0339056L0b 5B39690 9d0 350mbs3zw g3 XyMBTO

3565993 Mgdo 353096990 | LsgmbEHHMW™ xX3MBo
(50©96Mds (Jowo/3s30), n 96 (43/53) 34 (20/14)
2bd3o 69,85 £12.4 58.74 +9.4
fmbo, 33 79.99+15.6 80.51£15.2
bbgmerol dsbiol obgdbo (BMI) 28.05+4.3 27.6+4.3
Pmbob bs3agdmds, n (%) 1 (1 %) 1 (2.94%)
B doc@o fmbs, n (%) 21 (21.9 %) 8(23.53 %)
fmbob boFo®dy, n (%) 27 (28.1%) 11 (32.35 %)
LodLd69, n (%) 47 (49 %) 14 (41.18 %)
Fat free mass (FFM) (Lean body mass),
kg (BIA 8gorcsco0) 52,1+15,4 52,9+13.3
Z:L:z;ass (FFM). 3p (prediction 28.55 +5.1 24.74 +9.64
Fat free mass index (FFMI), 39/0* 11.9+10.5 8.6+3.3
Fat mass (FM), 3y 35,4+18,5 33,2+15.5
Fat mass index (FMI), 33/0? 17.1+29.4 10.1+6.3
Fat mass, % 39.7+13.1 37.8+11.3
3399 89bdgomco 3emsbo (I/III/IV) 31/59/6 0
5™ BJM0oM0 3039MEgbbos (%) 84.4% 44.11%
350560 osdgA0, IT Bodo (%) 23.1% 1%

BMI- Lbgmarols dsbol 0bgduo; BIA — domwgd@®vco 0339sbliols sbo-
@o0%b0; FFM —3bodobgob mogolbzscmo dsbs; FMI- 3bodobash moegolumes-
o 0bgdbo; FM-3bodol dsbs; FMI-3bodol dsbol obwgduo.

21



30650056 Lbgweols 30033MBo 0O Fobsolinsmgdeng-
0oL b®3dgdo Moy d9dmbgzg35d0 49BLL353Yds Joergdlss
Q5 85053539000, 3530953 @S LOIMBGHOME™ XY~
330bL LYFMPWM X YMRBYOO JoB3969dqd0 Slig3g Tgbfog-
@og 0gbs bjgbol dobgzom @sgmgow J39xBIdd0
(EBOOwoO #4). 36GO0E06 BBL, HMI Ldo-ob dobgzom
X3IBJO0 9OHMTBgm0LYsb 96 2sblb3s30q0s, 5ToLmb
35309630 XaMBo  90©®A0bscermo  Lodlvdbol go-
BMIZ3000 35653939000 ([geol 49)d9dmfgmowmds,
D9o/m9gdml 356 390mfgM0wMmdOL BoMrmds) 4oblbgoeg-
905 5 gU 296b353905 LESEHOLE03MMS© LEOIMbMY;
98 X39953900 (353096GH M5 vs LogmbEHMM@™) LsGfdmbmo
(p<0.009) 296Lbgs3009ds Reactance s FFM (3p) 95B39-
69dom. 353096GHMS 5 LOZMBBHOMEM X AMROL Fods-
3960 939X 379153906 ImGOL LEsEHoLEH03Ms© LsGfdmbm
39bUb303905 56 0465 6565H0; Joegddo 2Jw9-0b s bd3Mb-
AOM® X3953900 LsMHIMbmo A56Lb3930)0056 M-
BobEoblbol, Lean body mass (33) o Fat-Free Mass (3p)
dobgz0m (3bMowo #4).
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6mGHGogonwo s139J@9d0: d0m0d3gxbsblols dgomm-
©Oom 35bLsBE3BH Mo Lbgmmol 3mI3mbogonmo 9sb-
39690 gd0 ol Johmbogzmmo v3dsGolmdod 3s530-
96 9d90.

553500900l Loddodol  dobgz0m  Yobsfowgdmwm
3Jm-000 35309639000 Lbgmeol 3ma3mboior®o do-
boL0s™MYPIWGOOL 9Bs0BTs b39b6s, MM BMbJ30M60
35bgd0 LEOHIMbMmE goblbgzszwgds BIA obgmo dmbo-
3999900 OHMYMOO3ss reactance, extracellular mass (3y),
Lean body mass (%), Fat mass (%), 06&Mo39wmes®vemo
fgrob (), 9dbOOEILYwsOYo fyrob (% s @-8o)
53 5M0L SLEBMYWO b #5.

24



gbOowo # 5 - Lbgryeol 3md3mbogor®o dsbslosmgd-
@3gd0 adm-ob Lbgsslbgs BMbJgorm®o Jwslol 3sso-

96¢9%d0.

3565993 M9gd0 gy | g3 | IVg3 | pl p2 p3
35(3096()900L M5Mmgbmds 31 59 6

Phase_angle 6.72 6.49 4.35 732 .061| .103
Body capacitance pF 636.77 | 651.03 | 530.17 | .858| .520| .408
Resistance 629.63 | 575.25 | 512.08 | .092| .080| .336
Reactance 72.29 | 66.32 | 39.78 462 .020| .102
Body cell mass, kg 2223 | 2413 | 2412 | .412| .659| .998
Body cell mass, % 2595 | 27.79 | 27.17 347 .778| .849
Extracellular mass, kg 26.18 | 29.24 | 3522 | .104| .080| .092
Extracellular mass, % 30.03 33.93 41.00 .024| .001| .056
Lean body mass, kg 4832 | 5337 | 59.33 | .178| .173| .327
Lean body mass, % 56.05 61.72 68.17 051 .037| .251
Fat_masskg 37.78 34.88 28.00 497 .208| .399
Fat_mass% 4395 | 38.28 31.83 .051| .037| .251
ECM/BCM 1.26 1.28 1.52 .759| .084| .070
Body mass index (BMI) 3.26 3.24 3.33 912| .844| .789
Basal metabolic rate, cals 1507.77 | 1651.63 | 1851.17 | .220| .173| .299
Intracellular water, L 19.93 | 21.08 21.47 479 .687| .893
Intracellular water, % 55.79 | 54.16 | 47.80 404 .087| .088
Extracellular water, L 1544 | 17.75 | 23.32 .079| .011| .029
Extracellular water, % 4421 | 45.83 | 52.20 408 .037| .088
Total body water 35.37 | 38.84 | 44.78 | .150| .119| .172
Lean Body Mass 7383 | 7350 | 7497 | .814| .741| .510
$9w0ob go6M3g0mgmowwmds, 1O 116.26 | 116.47 | 11850 | .866| .370| .416
9dmb 256399mfgMmowmds, 1O 113.90 | 114.00 | 117.67 | .948| .187| .192
§9wob go6dgdmfgmoewmds / 1.02 1.02 1.01 .859| .336| .437

9dmb goGdgdmfgHowmds

pl - 11 g3/ g3
p,- g/ 1IVa3
p3- IV g3/II 23
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B69@®030mwo LEsGHWLOL godmmzeobsmgol (sg-
39 95Dy dmboBMEMmobaolmzol) godmygbgdmwo odbs
CONUT, GNRI s PNI 0bggdugoo, HmIgems 35¢0349-
5305 0Y9bgdL 530es© bgedolszmad o®39cMm9dL
(099 5¢dd0bo, wodRM30EHJdOL MGoEbgo, 5.9.- ob. do-

BoEd O 39nMYdd0); GgLsd5FoLI MO39 Xy R0 0d-

Bs dgbfogerowo s0bodbwo 30006036 WsdMOSEHM-
600 35839690¢0900, B3 SLabwos bGO #6-0o.

gbMowo #6 — 33¢093580 BsGMM@ ™5 306HMS JoMOMS-

©0 ©IIM3M3x80Ywo, 30bolzNGM-msdmMsGmMomwo,
93350 0MmyM3x30wo Imbs39d9d0

3565393 Hgdo 3530960 | LsgmbBHOHMEwm xaMBO
5m9bMds 96 34
sbogo 69.85 58.74
Lggbo( Joano/35:30) 43/53 20/14
3y (NYHA) (II/I/IV) 31/59/6 0
3ol 099009960 ©853500g0> 47.30% -
5O GHIOH0o 303960 FGHYEBos 84.40 % -
35dM0560 ©0sdgG0, II BHodo 23.10 % 3 %
oM 3bgbs 3003130l 2obg360L BMadzos 3791 -
Lbgrmamol dsbol 0bggduo (BMI) 42.02 37.79
§9ob go6dgdmfigmowwmds / mgdml 1.02 1.16
356 399mfgHOMdS
390090md0bol 3mb396G®a30s (p/0w) 12.70 13.75
JO00OME0GIOOL 26550 gdol BsGMOL 47.83 43.47
LE9bIMGHMWO ©305:309, (fL)
JOH00OME0GIOOL 265F0wgdol BsGmOl 15.10 13.65
309830309630 35G05300U, (%)
VLDL-goagb@geobo (/o) 15.09 12.74
LDL-gmqb@g®obo (8y/ow) 96.08 136.7
HDL-gmmqb@g®obo (8y/ow) 40.76 54.05
369odw9d0b0, (/) 0.14 0.31
©93Hobol 3mbEgbBMs30s, (B/dw) 8.81 19.14
0639M90306-6 3:6396¢®5300, (33/daw) 20.99 3.18
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505¢0 GNRI @5 PNI s ds@ocwo CONUT LjmMoom
b9 699¢®030wo sM©393900L 00096EH0R0E0MYDS
(0b. BsbdErs S 8g0™MYddo). BEBHMoEoMEo 0bogduy-

0oL 30bg30m 353096G M XFMBOL 3OMEIBEGHMEO yo-
Bsfogds 0mEgdmeos osaGmsdgdyg #1, #2 o #3.

©053®535 Nel
CONUT (353096¢39%0)
60,0 -
50,0

50,0 -

40,0

30,0 - 27,7

20,0 A 16,0

00 | | .

Beatds bR mdo badogne 8dody

©053™33s Ne2

50,0 -
45,0 -

432
j IB)5 27,4

40,0
35,0
30,0
25,0
20,0
15,0
10,0

5,0

0,0

PNI (353096¢3900)

Beads Lsdogaemm dobzo dmagno Molbzo
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©053®395 Ne3
GNRI (353076&700)

100
60 2. dbrydydo Gobzo
3. L3P GolZo
40
4
20 ! 4
. m
1 2 3

50b0dbmEo 29bsHowgds sB3969dL, ™A 353096E ™
50 %2000 (3dm-00 580MEHMOOMO 3530963 900)
Ub35oLb3S 39 3@ MO0 Q5bLb393909 FmMbo39dqdL
5$39690L: 6)EHMO30I0 bGsEGLOL Jobgz00 bMMHIy-
WO 00095GH0R0E0MYdS 353096G s Fbmm 27.7%
CONUT-ob, 43.2% PNI-ol s 77% GNRI-ol dobggzom.

00MMIN0  J9w3No@mmolb  (GNRI, PNI o
CONUT) gotpamgddo dmbs b9@®ogomwo bds@y-
Lol dQMIsMgMdOL (brMTs, IOSE0, LETNSEM HOL3O)
dobg30m 3530956GHMS 3000603 MM-EIBMEIBHMOO0YO
9dmb5(399900L 905693030 565¢00D0, Brodss 5B3969, M3
CONUT-00 (Q0sa6Ms0s#4) 99Lsdargdgeos 300l 6Og-
B9M30L, 350MmMH0gdoL boGx30l s 08MbMyBOEOEGHOL
d9935L9ds. 5¢dMAobol MHHYMH3096 ghmo F30MEIdS
3695¢030bol Momgbmds (p>0.007), Log®orm Jemengls-
A9Omol 993060905 030mo B3gd@G®OL yz9ws
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956396900l J99(3060905bmb gMHMo@ SLdbOgL LygMM
9696393037900 35¢5bLoL Fg30MYdL. 36M195¢dMBobols
3903060905 OHMaMOE owbmE®moEool sEMgMwo bs-
©O00bL 958m3egbol dgMdbmdosMg o390 UMM
sbbgL bmETs-AbvdYdo XaMBoL s ddodg bsGolbol
LEo@mbol (CONUT 80obg300:) 353096305 8ol gob-
bb353905L, M5 5MOL SLObMEO OSYMHTs #4.

©053®335%g #4. 353096¢ M5 XaMBI0 LGHIGOLEGH03Y-
65 LsOFIMbem Imbs399900L gssbsfomgds CONUTIo-
bggom.

19184
— o

s

dfoymopyfone (6L Sype ¥ g T

Bugurn Lolgfagrl neglidofiole (MOLCHOL. Sy/e m}ia‘?”
uss
e sessraaon e [ —
o edian Lodgafegel dromplidgfielo (MOUCHOU. dyp T

9046

alyrymedobo {Haptoglobin] /e LJ;
336
Aufipiagfadfizalo (fL L3 “sz

s e AL
.

HCONUT BOONUT B CONUT
-1 H 3
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3600369035605, O™ F5¢bmBHMoE000 353096F
(CONUT-0m) xam3d0 56056 3530963900 056x3965
356 3993F0L BmAoL 5EH900ms @S 329Imbocrmwo 30396M-
A96Boom (0505 #4).

GNRI dobg30m 353096@s 35¢bm@EH®oool biEs-
AboL FgxzsLgds sbg3g 9839690l LogOmm 9bgGmgE -
3o d5sblol FgdoMgdsl (LOghH MM s OdSWO
1033360030l JmeglGgMmeols s GHMOYWOEIMH0©Y-
00l 999306900m), 3060 ©J05 BHMbLRGOHObOL (M30b0L
39059@9bo gowols) 3mb3gb@Mo30s. 5 dw930bmsb dg-
509000 GNRI 0m3w9ds 9390m9L 95839690 s@ 30-
@ob BEGHIGHMLOL 33W0Egdgdol EOML. OsRMSTs #5
360L §omImAqgboo 353096GHMs X3MRdo LEGsEOL-
30310 LsOHIMbo Tmbszgdgdol owsbsfowgds
GNRI dobg300. 3mB30@EHse0D0oMmgdmm s sbo3m-
396 353309639080 59 3o 3MsGH™mMol (GNRI-ob) wo-
690905 (399000 3MMYBMBoL IJmbg oM™y godm-
153965 Tglodwms 35300MTo 0gmb GEMIBLEgMH0boL
(300l LEAHIGHMLOL/OYDYOH30L LowMIoLgwo Tga3s-
19g0d) 3L Ib.
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©053®335%g #5. 353096¢ M5 XaMBI0 LGHIGOLEAGH03Y-
65 Lo®orbm 9mbs3999d0L gosbsfoemgds GNRI do-

bggom.

in

Poofingnioin (18] K012 ' 418

37

am
godficboggio e [ 480
336

15760

wmy

doymagatengde (16l &yom 10019

eduma bodgfagel grmgbiohel  (LOLCIOU. Bype 8453
“

i
Syl (Trassierine] ym I 226
31

PNI dobgzom 9mbs3gdms 89smgdomo sbscrobo
5b39690L,60m3 353 EMMOm bgds 0ol MHgbgH-
30U, 35¢0mM0gd0L bo®x30Ls s 0d9bmEInOE0EHOL d9-
R01gds. 5edYFobMb g MOLZOL X ABgdT0 Lot~
$91bm© 300939 Mdl 3g9dmymdobols s 3Ggswdydo-
6ol 3163963530900, 3690 MBL JMEIBEIOMEO
dolo 5305430900, BHEM0YL0EIM0Yd0 5ToLMSb gBmo©
95GmdL 3GM56mMgdomo 300l 0bEgMHKg0306-6-0l
3Mb396@®o30s.
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©053®335Bg #6. 353096 M5 XaMBIo LGHIGOLGHOZM-
650 LsOFINbm dmbs3gdgdol gosbsfoemgds PNI do-

bggom.

135
Inymosbobin (HGB). /o .EE

B4
odargagn (LIMPH)% 1354
i f l&ﬁ

018
Hiprbafobo. pieo !ggg

4309
1597
dyferyirsic [ER
5 ; 16432

Lk}
Qfingmogofonin (T6]. By 1“3

10287
: 34
o gz oo (HOLCHOL) By -3549“'”
. : 107

{ullapyfioo (Transfering). m I ‘;.5&1

43
Botieio iyado (RY). sm IS;%
oy Wby Mledgeon

CONUT, GNRI s PNI 0bgdugdols dgufogeoom slg-
39 Lo®fadmbm Motymazomo 3mMgussos odbs Bsbsbo
CONUT s PNI dm6ob (sbowo #7).
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gbdowo #7 - CONUT, NGRI s

PNI 0bqggLgdol

3mOHYE 5309,
CONUT NGRI PNI
CONUT Pearson Correlation 1 ,029 -.376"
Sig. (2-tailed) ,780 ,000
N 96 95 95
NGRI Pearson Correlation ,029 1 ,035
Sig. (2-tailed) 780 739
N 95 95 94
PNI Pearson Correlation -.376" ,035 1
Sig. (2-tailed) ,000 ,739
N 95 94 95

. 30gM0o 3mMgwsios < 0.01 (2-tailed).

* LLBo 3mOgwoEos < 0.05 (2-tailed).

Bo@ods CONUT, GNRI s PNI boddodglomsb (Gols-
30L 053)9ds) dobgz0m dglfjogerow domds®m3gOms 3m-

953099600 565¢00Bo (sbGowo #8).
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gbOowo #8 - 3O s30MOo 363¢Eobo byBMogommo
06 9gdLgdols s Bbgs dglfogamog 356599GHMgdL dmMol

@odgmaodo (LYMPH),%

3G go@ddobo, a/e

>andgdobo, a/en

‘Jotemgobs, mmol/L

350599 ®gd0 CONUT GNRI PNI
oo go 123 -.042 -.102
ada (NYHA) .187 .070 -.013
bbgyeools dsbols 0bpgdlo (BMI) -.007
3930 mbobo (HGB), a/we -.133

GFR dgo/§on/ 1,738

1L-6, 3 /90

T-CHOL, y/sos

0020039000950 (TG), a/we

HDL-CHOL, a/soe0

LDL-CHOL, /sog0

VLDL-CHOL, /g

209 gbmdols jmganoEogb@o

** p<0.01
* p<0.05

34

do@ago dy@Mdbmdgmmmdols 131 -.035 -.103
C-0goBogeo gogans (hsCRP), 33/ e

Jo3@mpaemdobo (Haptoglobin), a/em 167 -.068 -.110
99539 303m30mEA0bo (Acid .004 .078 133
Glicoprotein), a/go

HOobLggdobo (Transferine), a/en .095

Q9o@obo (Ferritine), da/en -.039 -.036 .062
dom3bgbs 3oM39dol badbmamm .004 .022 118
©osbBmeygdo bmds (LVDD), 53

35603940039 oy (IVS), 13 154 -.040 -.090
3o 3bgbs 3o®3gdol ggobs Jgogao .166 -.039 -115
(LVPW), 13

dom3bgbs 3oM3ndol gobeggbols -.146 .056 143
RGsJizos (LVEF),%

dodxggbs 3o 39do (RV), bd .074 -.013 -.032
3d0bogy@o 0 35HE96%00 [Baz ] o5 178




3HO0o #8 5639690, H™A 3695¢d)dobo, odoweo
13994 GHM0L AMby399980 s GHGBLRIHObO B3060YdS MOL-
3oL (CONUT-00 s PNI-o @sm3e00) BOH@Lomsb
9OMS©, MOH03g 39WINWIGHMOOm 063 MHg0306-6-0b
BOLD ghHmo. bbgs dmboggdms (3300090930 56
560L 3MEOEs(30580.

IL-6-0b ©mbgms 330 gdsbmsbh sbmgo®gdmmo
©99Mm3M580@o ©d 3¢0bozm®o sg@m®mgdo adm-om
53ds@mGomm 3530963 9dd0.

33930L dgga0 9h39690L, Fgbfisgerowo XaB9-
00 obLbge3wgds 33939 BIBMMO M95dEHobEgdols Tgb-
093000 3565393HM9d0l dobg3z0m; xamRqdL dmMol
Lodmoem 85639690 9gd0 LGoEOLOZMMS© LaGfdmbme
39bLbgegwgds hs CRP-ob, 06¢g6mewgo306-6, 30d6G0bM-
3960, 35939 20330 MEHJ0b0l Jobgz0m. X 3mnqddo
31939 Bsbsbo 0ym LBSEHOLEHOIZMMO® LOOIMBM LbgoMds
3obmE®oEool dgloxgsligdgero olbgm VoMgdM Jo6-
39605 MOl HMIMOOES 5¢d)dobo, 3Mgowdmdobo,
wodxmE0@ ool Moabzo, Lsghomm  JmwgbdgHmero,
933060 (0G5S #7).

35



©053®335%g #7. 35035993 MJd0L LsdMsgmdgdols 9g-
30905 3du-0ob s LszMbBHOHMmM XaMRL ImMHol s-
dm309gd9gmo t-test LodNsgdoo.

dap 87 L
Uyl bl cbigogha (BAE) -13??}10
trngre | 1
oo RS
ot [
b b | 1%
st | Lo«

i |3

st |13

rooss: [
o [P

o i 1
Lo gmugpoinrony 3%,

thmeggfonin e | 15 # gk lagen
4 Bl o9k bidgen
Beipeto §1%
ok | 1%
worte [

3Jm-00 X530 063 9Mwg0306-6 Mbol dobgzom
353090630 gobsfoergdsd (1.IL-6 - 0-7pg/ml; 2. 7-25 pg/ml;
3. >25 pg/ml) 5B396s 49BLb35390930 Moo 3659xE MOl
dobggzom (sbGowo #9).
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gb®owo #9 - ANOVA 06396 90306-6 ombol dobgeo-
300 (IL-6 0-6.99pg/ml, IL-6 7-24.99 pg/ml, IL-6 >25 pg/ml)

39650ggds 3565993 ®9doL 3dm-0m 353096GH M X3RO

Sum of Mean
3505093 9d0 Squares Square F Sig.(p)
©y3Hobo 818.898 409.449 | 1.673 .194
Lbgryemol dsliols 0bgduo (BMI) 528.826 264.413 | 3.392 .038
9OONMME0(3HY00,10%/e .195 .097 | 232 .794
39900md060,9/0w 1.266 633 207 814
39053)M30030,% 12.198 6.099| 274 761
690¢®™B0wgd0,% 50.682 25.341| 4.799 .010
©0IxM303H900,% 3.836 1.918| 3.696 .029
3695¢0b0bo, 330mn/¢» 6477.863 | 3238.932| 3.442 .036
9503565, 80men/c 16.998 8.499| .957 .388
5019060, 3/ 674.211 337.106 | 8.501 .000
3695¢d9dobo. g/an .038 .019| 3.228 .044
30dOOobmgbo. o/ 15.334 7.667 | 5.126 .008
L. 38/bon 2098.655 | 1049.327 | 2.616 .079
HDL-dmwgb¢®obo, 9/ 452 226 2.394 .097
LDL-Jmmg@dg@obo, 3/ 3.767 1.884| 1.680 192
Bogopo BpBdbmdgemdob 94676339 | 47338.169| 6.828| .002
C-095dB0owo 3oes (hsCRP), dp/e»
3533mymdobo, o/ 104.892 52.446| 2910 .060
05539 303Mm3MOMEHg0bo, 3/ 2.770 1.385| 6.035 .003
39603060, I/ 704328.636 | 352164.318 | 4.269 .017
HMBLggMobo, /e 4.978 2.489| 5.417 .006
82665902 3263030b 32beggbob 108508|  54254| .487| 616
BOJ(305,%
Lagforn Joazgbdmobo 4291 2145| 1.403| 251
(T-CHOL), 99/
B0 (39H0IO0, I/ 4.286 2.143 | 3.875 .024

b 35659939005 bgoGHMMIBogdol MHoEb30, SedY)-

dobo, 369sdmdobo, 3odMO0bmygbo, hs CRP, 85539 aeo-
3M360m 39060, B39O0 G060, BHHMbLRgMobo. sbMHow #10-do
31939 9m 39905 XARGOL FmEMOL goblibgsgzgdoms so-
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0965 1393053039600 35615993 M9d0L Jobgzom. gU 1939
5396900, ™A 2Jw9-0m 353096GHMS b0odMdgdo (Jgoligdo)
15305Mm@ 3560509 IMH0S s FGUsdsTOLS© 2Jw9-0bd o
300MOHB0EOIEN 3500MEIMPO0IMS oMM GIIMS MOL3IY-
00 51939 256Lb3539090s.

gbMowo 10. omzol HSD @gb@o 35G339@H®gdolsm-
30L B33 X3MBI© IYMBowo 0bGghHmgolzobo-6 dsB39-
699 gdol dobggzoom (1.IL-6 0-6.99-00g pg/ml, 2. IL-6
7-24.99-0c09 pg/ml, 3. IL-6 >25-0¢0g pg/ml).

3269909 Ggd0 x::*;go xgg;gbo 32?3)})%’;)0 Es:lftr Sig.
2 0.925| 2.2406 0.91
: 3 252934  27114| 0.131
Bbge@ols dsbol ) 1 -0.925| 2.2406 0.91
0bgguo (BMI) 3 -6.2184"|  2.4239| 0.032
1 52934 27114| 0.131
’ 2 6.2184"| 24239| 0.032
2 0.00545 | 0.56382 1
: 3 -1.79596" | 0.68347|  0.027
1 -0.00545 | 0.56382 1
boodongoegie 2 3 -1.80141*| 0.61549| 0.012
1 1.79596" | 0.68347|  0.027
’ 2 1.80141°| 0.61549| 0.012
2 12.131 7497 0.243
: 3 -8.181 9.123|  0.644
1 -12.131 7497 0.243
36953 0bobo 2
3 220.312° 8.189|  0.039
1 8.181 9.123| 0.644
’ 2 20.312° 8.189|  0.039

38



2 5.94787°| 1.53917|  0.001
3 6.11500° 1.873|  0.004
1 -5.94787°| 1.53917| 0.001
>eddobo
3 0.16713| 1.68126| 0.995
1 -6.11500" 1.873|  0.004
2 -0.16713| 1.68126|  0.995
2 0.03609| 0.01873| 0.137
3 055007 0.0227|  0.045
1 -0.03609| 0.01873| 0.137
36950dmdobo
PREI 3 0.01891| 0.02044| 0.626
1 -05500"|  0.0227| 0.045
2 -0.01891| 0.02044| 0.626
2 -0.47537| 0.30006| 0.258
3 -1.16385"| 0.36373|  0.005
1 0.47537| 0.30006| 0.258
303M0bMygbo
3 -0.68848 | 0.32755|  0.095
1 1.16385"| 0.36373|  0.005
2 0.68848 | 0.32755|  0.095
2 -30.28084 | 20.3514| 0.302
3 -90.58058" | 24.76543 |  0.001
95050
By6dbeBEmBOL 1 30.28084 | 20.3514| 0.302
C-695JHouwo 30w 3 -60.29973"| 22.23013 | 0.022
(hs CRP)
1 90.58058" | 24.76543 |  0.001
2 60.29973"| 22.23013 |  0.022
2 -0.0401| 0.11753|  0.938
3 -44423°| 0.14247|  0.007
3530 1 0.0401| 0.11753| 0.938
BL03M3OMGHJIOYO0 3 -40413"|  0.1283|  0.006
1 44423 0.14247|  0.007
2 404137 0.1283|  0.006
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2 -52.4336 | 70.2024| 0.736
3 -238.5346" | 85.4286| 0.017
1 52.4336| 70.2024| 0.736
BoBodebo 3 -186.1011" | 76.6831 0.045
1 238.5346"| 85.4286| 0.017
2 186.1011° | 76.6831 0.045
2 539117 0.16568 | 0.005
3 0.43188 | 0.20162| 0.087
1 -539117| 0.16568 |  0.005
GMbLgzgMobo
3 -0.10722 | 0.18098 |  0.825
1 -0.43188 | 0.20162| 0.087
2 0.10722 | 0.18098 |  0.825
2 481607 | 0.18178|  0.026
3 0.47042| 02212 0.09
1 -48160" | 0.18178 26
OBoacrogahoRgte 3 -0.01118| 0.19856| 0.998
1 -0.47042 0.2212 0.09
2 0.01118| 0.19856| 0.998

IL-6-0l 35050 ©™bols 21900 Lo®(IMbm 56~

bb3030905 bgoGHOH™MBoEgdol MHoisbzol, 36M95EH0bobol,

5ed30bol, 3695edmdobol, odMObmygbol, C-69od-

AOMOo (30e00b, 35939 303Mm3MHMGHJ0bgdol, BgMoE0-
Bols, GHMBLEBIOObOL s EGHGMmoywoE3gMogdols dobgo-

3000.
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33%930L 89093900L 3s6boewgs

33¢930L 99900 (BIA-00) dowgdnmos ghomo 99-
b9300 35Mo@MJlmwo d9wgag00; FFM-ol 95839690-
@900 MBOM FoMO0 353096GHMS XyBd0 LogmbEem-
Wbmb 9gsMgdom; slg3g bmass Lean body mass
(BIA) oo FFMI-0b s6Gog®mmagsmm3s60 d53969d¢qd0 d9-
LoEMYOYE (353096@ M o 3MBEMMEOL LogHmm o
bJgbol dobg30m EOYMBOE) X3RBJddo (0b. 3bGOEO
#3) 5B39690L, O™ MmOy60BIol 3Fwg s 3bodmzsbo do-
Lol J935abEMdsBY A53cgbs o3l SLo3L, Frbols (Mg-

B9OI6EHM0 LowoJIdoL galfsgergero dg3m0 33wg-

35 9L oMol 981dzbgds. B39b 33wg30L -
39900, bW MYdOm MBIVIMO SB530L, MBOM FgEoE

F963fmbosb s Lodbdboom (I ba®olbo) dm3wmwszosdo
3b0dm3z560 dsLoL (%-30) Jargds s dFeng dsbol (%) do-

3905 3Js-ob gmegsb gmmbyg gmbdisomo 3wsbiol
X3R9000 56 sfigdl (0 5B3969d¢0ls Jobgwzom)
39096 300603996 LoEWO305L /96 3GMMabmBL o
50 (2dm-0m) 35309639000 50b0TbME0 sTMI0WIYOV)-
@0 99605 04MUb ,5M56MOHIME” 300ME 30509 9JuBHOS/
0bGHM5:39 oG 4ol d5esblol Msbsgsmmdols
M 3935H9 Lbgol LogMomm fmbols Fs@gdol docm-
09%do (0b. gb®owo #4).

093039 36600 5839698, MM 30Ms3S5300L LEsEY)-
Lobgob o3M3009dOE, -0l s3J0TGOLMSL g&-
5 93009gds Reactance (LEo@oLE03MMO Lo®jdvy-
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bm) s Resistance-0 s 3500056 gbmo Phase angle,
“HMI90E 03909, MM M I0IOME0s 3530960
3006535300l LEIGHMULBY; Jobo dsbz9bgdgo Locjdvy-
B 9300905 gdwr-ol dgmeg 3mbdEomemo 3esliols s
dgmmbg B9bJgomco 3wsbol bodmswm dsbz39b90g-
0 99056M900LsL (p<0.046); BsO5¢05 53 dobgz9b90ol
00MmM0)MH0 360d369emds dmermdg dgbfogerowo
56 5OOL, 19930 M3 958 OMOLMZ0LLS 3bMmdowo, ™A
090 3Bsbogls Lbgweols My M9qdolb dobols s odmoygbyg-
05 OHMYMO3 33900L 951900l 06EOZoEGMMO B3390V
5 BOILOGdT0. 3J)-0b HFI0TGOLML 9HDoE 53

956396900l 300905 9JLESE3IIIOME0 Asliols Lot~
099960 35@ 900l s Lbgrmeol Y MHgeo dsbols 36od-
G0N 33 Imdol 306HMdgddo (ob.gbOowo#4)

3bbA3L 6YBHOOE00L (BE39MIMPME YIXOIVIWO 339~
00b) 3OMdgdsls; 93 3MBEJLEGTo sb9g3g 9603369 Mmgs-

605, ®™3 gL 35B3969d9e0 (phase angle) 0m3wqds M) 69-
o d9306560L §1bJ300L 9OHMGOH® Low3gmgbm doh-
396995 5 oLO B0 MBY SLMF0MOYdS I35~
90505 Bo0de MOLIMb. Fgbodsdolo, B39 dgdmbgy-
3530 dobo 899306995 (39mMgsb dgmmby 53996430960
35bol ¥2939030) 39300605 O SLobOgl 35Ol
Loddodql.

b9@®0ogomwo  LEIGHMLOL  89x85L9ds/3MbEHMMEO
CONUT, GNRI s PNI 0bgdugdols m6mog@ommg-
s300L Jgbfogarom 65650 0gbs Lo®fambm motymazo-
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00 3009305 CONUT s PNI dmMob (3bGogro#8);
535b05b, 3609369035605 5439 500b0TBM, GMI Lsbm-
3900 69E®o3gonwo MHolzol 0bwgduo sGol by mo-
303LMIL 3538060900 MHob3ol 0bgdlo, Gmdgeros
d9L5dgdgEl bEOol 3500MEMYOLML 353006 gdwY-
WO 535MdOLy s 10330 MdOL  MOLIOL  obLsb-
©365L; GNRI s@0l NRI 6930b06M9dmwo 3960L0s, 13g-
BOSNMSQ  9PI3GH0MGOINNO  Fmbw3gdEo  SBs3ob-
30l CONUT-ol dmargdo 939 00030905 9839JGHIO
LodMOgds© FoEbMBHMO300LY, SOMIMEO ©VIEIJG00L
5 dmbo@Mmobaolmgol gzgus 353096G0LM30L; ASM-
33000 33wg39g00 gbgds 58 0bgdugdol gddmyghgdol
d9L5dWGOEMBSL gdwg-00 353095FH90T0. B3960 330930l
3329 5300BmM30L (533 SEHMOHO0Y0, 393)-b5309ds©
30b6396L0MgdMwo gd-00 3530963)0) MBRO® JgLodsdo-
Lo CONUT-0l s PNI-ol 999mygbgdols 99Ls0590bmds
Bobl, CONUT, GNRI s PNI boddodol (&oligol ds@gds)
dobgom 00M3sM3IOMS BoGHIMYOIMO 3MEOHIES30IO0
3b65¢r0Bol dobg30m (OoYMs#7); 396MdM, 36Mgon-
030bo, o3do®o b3gdd®ol Imbs3gdgdo, GHEMbLgy-
60bo 03gdl CONUT-0b s PNI-ol dobggoo Hobzol
95(%)905bmsb  9hHMo©  FoEGHMWMdL  0bEHIMHg0306-6-0b
Mby.

903939 BsBMM0 M95dBHobGgdo, Mmamemogs C-Mgsod-
GO0 30, B0dOO0BMAIB0, 353BMyemdobo s dsjo-
39 3W03m3OMAJobo, 5930609096 seddobols, 3Mgoen-
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030bol s BHMBLGBIOObOL LobmYBL; Tgbodsdolo,
obobo dgodwgds MRJOMEBI6 sdse mMmbgbg dov-
b95350 90993530 6MGHMoE0Eo  dbsMsFIOH0-
bo. B3960 330930l F99a900L Jobgz00 s0bodbmwo
303939 BsBMMH0 H95dBHbEGHO0L FoBgds LBoGIMbm 56
39300600905 BmEBHMogomwo  0bgdugool Loddodgl
(X359 ol 256Lb353930L sOBGdIMOOLOL); 5TV,
3oLomM35w0oLobgdgwos, MM Jgufogarow 353090
X353d0 C-(95d3H0mewo 30e0lb d53Hg0s 500b0dbgdms
61.2%, 53006060960l - 58.1%, 353GHMEMmd)obols -
38.6%, 355539 3030M360MEgobol - 37.5% dgdmbggzqddo,
M3 399Mmygbgdmwo Mbs 0gml 565 0d9gbs MoL3OL
(399mb535¢00, 3mb30ES0BI30, 360b03MO© A50m3-
9bogo doebE©m0E0s, @ 5. T.) FgLogILYIWSE, 565~
9900 MBOM dgBEo© 3933060 5©0bodbmeo Goligzol Mgs-
w0H30LMb.

50939650, 93B3 gds© 3e0bo3 Mo 3M339bloMmg-
00 3J)-00 533 HBHMO0 35309DGHO0T0 FoLOw0s
oebEH®0E00m 353096GHMS ®0oEb30, M3 909J395GH™ME
39935b905L S BMEBHMOoEoME FBIMOFIOL LdFoMMIU;
bm@®ogomwo 0bgdlgdol dgMbg3s dmombmgal sgd-
39GHMO0 393N EHMOOL  (3mI39bLoMgdol bsdolbo,
35309630l sL630 ©/56 Bb3s) 98mygbgdsll s 3du-ol
36OHMYbMBM J56 396090056 om0 3O gES300L Tgbog-

olm30l 990pamd 3@ gd0m 33w 93L; B39bo 33eg-
30L dmbs3999000m MOL30L HBOEILMD sLgmo JMEgs-
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305 953196905 3695¢d)dobol, wo30Mo b3gdEHMob
9mb5399m5 1 BMIBLGBIOOBOL 93060905 (3BIMEHJ0b-g-
6963930300 FswbmE®m0E05) s 06EIMEg0306-6-0b
(36MBbDYO0MO 30s) To5EgdsL.

06@96M90306-6 5GHol ghHmgOHmo 306390 sefigdo-
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Introduction

Relevance of the Problem

Development of heart failure is associated with systolic
and diastolic disfunctions of the myocardium. Development of
Heart failure is accompanied with remodeling of the left Ven-
tricle, which includes changes of its mass, shape and size of the
cavity, as well as alterations of the metabolism and ultrastruc-
ture of cardiac muscle cells. This typically results either from
inadequate hemodynamic conditions under which heart has to
function or primary damage to the heart muscle. Modern-day
knowledge of development of heart failure and remodeling is
based on participation of activation of Neurohumoral regulato-
ry systems. However, recent studies enabled review of patho-
genesis of Heart failure. Also because none of already known
neurohumoral modulators completely block hormonal systems
associated with development and progression of heart failure.
explanation of accumulated clinical facts with increased activi-
ty of neurohormones becomes more and more difficult.

It can be confidently stated that patients’ complaints for
symptoms of heart failure, like inadequate breathing, reduced
stress tolerance and fatigue are largely determined by changes
in the cardiac striated muscle. Therefore, during heart failure,
severity of the disease depends not only on hemodynamic
changes. Number of laboratory data, as well as increased ac-
tivity of proinflamatory cytokines suggests the development

of the chronic (aseptic) inflamation during the heart failure.
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Nowadays there are no doubts about association between heart
failure and increased activity of proinflamatory cytokines, but
question about casual aspects of this connection is still open.
For example, there are cases of heart failure, in which role of
cytokines in determining stress tolerance is significant only in
underweight patients.

Studies performed on small populations of subjects with
heart failure suggests that elevated blood proinflamatory cy-
tokines and increased protein-enegretic malnutrition is corre-
lated with severity of the functional class and does not depent
on etiology of the disease.

Causes of protein-energetic malnutrition (PEM) can be pri-
mary (inadequate diet) or secondary (inadequate absorbtion/
utilization, increase nutritional demands or lose of nutrients).
In patients, hospitalized with number of diseases, demands
on proteins and other sources of energy can be doubled due
to hypermetabolism. Crucial point in Prevention, diagnostics
and treatment of PEM is assessmen of proteins. Unlike carbo-
hydrates and lipids, they are not stored in nonfunctional form
until their utilization. Therefore, increase/decrease in protein
levels express increase/loss of function and its assessment
might be very important.

As for today, there is no separate test or group of bio-
chemical tests for assessment of PEM. Complex of evalu-
ation method involving anthropometric measurements and
laboratory, functional and clinical tests is indicated. Some of

the most frequently studied indicators that are related with
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clinical outcome include low protein content and low ener-
gy diet; Body mass index; components of the body (fat and
muscle mass); evaluation of visceral flow of proteins: Total
protein, albumin, transferrin; total lympohocyte count for
assessment of immune system; Testing of nitrogen balance
in order to determine the direction of protein metabolism etc.

Several laboratory data (ESR, neutrophilic leukocytosis,
C-reactive protein) are evidence of presence of inflamma-
tion during heart failure. Acute — phase response (reaction)
is the major pathophysiological phenomenon accompanying
the inflammation and it is associated with increased activity
of inflammatory cytokines. Inflamation can also become less
organ-specific and involve entire organism. If the inflamma-
tion continues and persists, in form of chronic phase-reac-
tion, it can lead to decreased appetite, depletion of protein
in sceletal muscles and other tissues, reduction of fat and
muscle mass, hypercatabolism, endothelial injury and ath-

erosclerosis.

The Aim of the Study

The aim of the study is to evaluate systemic and protein-en-
ergy malnutrition markers in patients with chronic heart fail-
ure; in order to elaborate the most adequate indicator for eval-

uation of malnutrition-inflamation complex syndrome.
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The Objectives of the study
= Studying protein-energy malnutrition in the group
of patients with chronic heart failure:
a) Body composition:
v Weight-based measurements
v Body mass Index
v Waist circumference
v’ Hip circumference
v Waist circumference/Hip circumference
v" Bioelectrical impedance analysis based on energeti-
cal balance;
c¢) Laboratory measures: albumin, prealbumin, transfer-
rin,creatinine, urea/BUN, leptin, full lipid profile;
b) Differential count of white blood cells (lymphocytes);

= Evaluation of acute-phase reactants in the blood:
v hs C-Reactive Protein;
v" Ferritin;
v Fibrinogen;
v al- acid glycoprotein;
v IL-6;
v" Haptoglobin

= Evaluation of malnutrition-inflamation complex
syndrome according to the severity and functional

class of chronic heart failure.



Scientific Novelty of the Study

During development of heart failure myocardium under-
goes series of “adaptational changes” that helps compensate
decreased ejection fraction. Numerous changes in adrener-
gic and neurohormaonal regulatory systems are involved
in this process. However at some point these adaptational
changes lead to malfunctioning causing the heart failure.
Nowadays Heart failure is believed to be a condition with
different clinical manifestations: Patients with low ejection
fraction could be asymptomatic, while severe clinical man-
ifestations can be present with more or less preserved func-
tioning of the left ventricle. Respectively, discordance be-
tween systolic dysfunction and functional failure remains
the subject of intense investigation in nmodern medicine.
In our opinion, analysis of inflammatory and PEM mark-
ers, study of chronic inflammation and compnents malnu-
trition-inflamation complex syndrome and elaborating cri-
teria for its assessment in patients with chronic heart fail-
ure will not only help understanding mechanism of devel-
opment/progression of chronic hear failure, but also widen
“therapeutic intervention base” and create new perspetives
for improving efficacy of the management of the disease

and generating new research ideas.

59



Practical Value of the Study.

Malnutrition-inflamation complex syndrome in patients
with chronic heart failure can become insurmountable obsta-
cle for extending of the life expectancy. Respectively, study
of the components of this syndrome, apart from elaborating
evaluation criteria, might also have practical significance, cre-
ating new opportunities in increasing efficiency of treatment

of the patients.

Approbation of the Work
Approbation of this work was held in David Tvildiani
Medical University on December 21, 2021.

Dissertation materials were presented on following confer-

ences:

1. Medical conference “Covid 19-Diagnostic Methods and
Challenges”, ,,Megalab®, Tbilisi, 29 June 2021 §.

2. Medical conference “ Covid 19-Diagnostic Methods
and Challenges 7, “Georgian Association of Develop-
ment and Management of Laboratory Medicine”, Tbili-
si, 14 September 2021.

Three scientific articles were published around the disser-

tation, fully describing major results of the thesis and corre-

sponding with requirements of PhD academic degree.
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Structure and volume of the disseration

The dissertation consiusts of 6 parts: literature review,
study materials and methods, study results, review of the
results, conclusions, practical recommendations. Study con-
tains 117 pages, illustrated with 7 diagrams and 14 tables. It
also includes 2 appendices. The list of literature includes 141

sources.

Study Design

Patient Inclusion and Data Collection

The study was case-control, prospect and observational,
involving 96 patients consistent with study purposes and 34
healthy individuals. Inclusion criteria for patients included
presence of chronic heart failure, signature of the informed
concent forms, and for healthy individuals — willing to par-
ticipate in the study and signature of the informed concent
forms. All the patients were selected from the outpatient de-
partment of “New Hospitals” clinic (Tbilisi, Georgia). Di-
agnosis were being established by the cardiologist based on
the anamnesis and clinic-laboratory bases. All the patients
underwent ultrasonography of the heart by an ultrasonogra-
pher. Etiologies of the chronic heart failure cases were de-
termined. 47.3% of the cases were of ischemic, and 52.7%
- of non-ischemic genesis. Patients were receiving standart
treatment for chronic heart failure for several years before
entering the study.
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Exclusion criteria included transmitted myocardial infarc-
tion within 3 months prior to the inclusion, clinical signs of
acute infections, autoimmune disorders, serum creatinine
>200g9/% and severe hepatic disorders; patients with suspect-

ed malignization were also excluded from the study.

Ethical Approval
The ethical approval of this study was obtained from Da-
vid Tvildiani Medical University Ethics Committee. All the

patients included in the study signed informed concent forms.

Materials and Methods

Reactives and Laboratory measurements

Laboratory measurements were performed on the blood
obtained from peripheral veins, using clot activator supple-
ment of the “Vacuette” brand in the vacuum test-tubes for
biochemical and immunological studies; Vacuette K2ZEDTA
vacuum test-tubes were used for evaluation of hematological
functions and Vacuette Citrate Solution 3.2% vacuum test-
tube — for determination of fibrinogen concentration.

Biochemical analyses were performed with using cobas
c311 (Roche Diagnostics, Switzerland) automatized bio-
chemical analyzator reactives: Total cholesterol (CHOL2) —
enzymatic method, HDL - cholesterol (HDL3) - enzymatic
method; LDL - cholesterol (LDLC) — enzymatic method, tri-
glycerides (TRIGL) — enzymatic method, hsCRP (CRPHS)
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— immunoturbidimetry technique, ferritin (Ferr4) - immuno-
turbidimetry technique, transferrin (TRANSF2) - immuno-
turbidimetry technique, UREA (Ureal) — kinetic test with
urease and glutamate dehydrogenase, creatinine (CREP2) —
enzymatic method, albumin (ALB) — colorimetric method,
Prealbumin (PREA) - immunoturbidimetry technique, acid
glycoprotein (AAGP2) - immunoturbidimetry technique.
Chronic renal disease was classified as glomerulal filtration
rate (eGFR) < 60 ml/min/1.73 sm2. The eGFR (estimated
glomerulal filtration rate) was calculated using the formula
of the renal function:

eGFR (mL/min/1.73m2) = 186 (S.Cr in pmol/l X
0.011312)-1.154 x (age)-0.203 x (0.742 if female). Immu-
nological analysis of IL-6 was performed by cobas e411 re-
actives (Roche Diagnostics, Switzerland) using automated
immunoassay analyzers. Hemoglobin concentration, stand-
ard deviation and variation coefficient of erythrocyte dis-
tributiion width, total lymphocyte count and absolute num-
ber of lymphocytes were analyzed by 5-part differentiation
hematology analyzer (Sysmex XT 2000i, Japan). Concen-
tration of leptin was calculated by Leptin Sandwich ELISA (
DRG Instruments GmbH, Germany) reactive and automated
reader - iMark ( Bio-Rad).
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Evaluation and Classification of the

Nitritional Status

GNRI (Geriatric Nutritional Risk Index) was calculated by
the following formula: GNRI=14.89 x albumin (g/dl)+41.7+
(weight/ ideal weight). Ideal weight = 22 X height m2.

Patients with GNRI > 98 — were classified as normal; 92 <
GNRI < 98 — low risk of malnutrition; 82 < GNRI < 91— in-
termediate risk of malnutrition and GNRI < 82 — high risk of
malnutrition

PNI (Prognostic Nutritional Index) was calculated follow-
ing way: PNI = 10 x albumin (g/dl)+0.005 x absolute lympho-
cyte count (mm3). Patients with PNI > 38 were classified as
normal; PNI 35-38 - intermediate risk of malnutrition, PNI <
35 - high risk of malnutrition.

CONUT (Controlling Nutritional Status) was calculating us-
ing the formula: CONUT= Albumine score + Total lympohocyte
score + Total cholesterole score. Scores of albumin, Lymphocites
and cholesterole is calculated according the the table below:

Table #1 — Distribution of malnutrition status by albu-

min, lymphocyte and total cholesterol scores.

Degree of malnutrition status

Parameters norm mild moderate severe
Serum albumin, g/dl >3.50 3.00-3.49 2.50-2.99 <2.50
Score 0 2 4 6
Lymphocyte Count (mm?) > 1600 1200 -1599 800 - 1199 <800
Score 0 1 2 3
Cholesterol, Total (mg/dl) > 180 140 - 179 100 - 139 <100
Score 0 1 2 3
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Patients with a CONUT score of 0—1 have a normal nutri-
tional status, those with a CONUT score of 2 is at mild risk of

malnutrition, those with a CONUT score >3 are at severe risk.

Body Composition

Anthtropometric Measurements

Body mass was measured using balanced weighting scale
with precission error less than 0.1 kg, Body height and waist
circumference were measured in the morning, with precission
error less than 0.5 cm, with patiens wearing light clothes. Hip
circumference was measured around the widest circle and
waist/hip circumference ratio was calculated by the following
formula: Waist circumference (cm)/hip circumference (cm).

Body mass index was calculated as ratio of the body weight
over the square of the heigh (cm). Categorization of BMI: undee-
weight (<18.50 kg/m2), normal weight (<18.50 — 24.99 kg/m?2),
overweight (<25.00 — 29.99 kg/m?2) and obesity (> 30 kg/m2).

Measurement of the Body Composition

with BIA Method

Bioelectrical impedance was measured by means of BIA
450, BIODYNAMICS (USA) in accordance with standard
procedures widely accepted in clinical practice: Patients
were laid on the back, two pairs of sensor pads were placed
on patients: One pair - on right waist and hand and another

pair - on the right leg and foot. Generator of the analyza-
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tor produced 50kHZ and 800 A electrical currency that was
transmitted to the skin via adhesive electrodes. Before the
procedure skin was cleaned using the 70% ethylene solution.
Prior to the procedure patients followed the instructions —
not to perform physical excercise, not to consume coffeine
and not to eat 4 hours prior to procedure; they were allowed
to drink 2-4 cups of water no less than 2 hours prior to the
procedure.

Fat Free Mas was determined using BIA Method. This pa-
rameter was also calculated using prediction equation based
on BIA and anthropometric parameters: FFM (kg) = 11.78 +
(0.499 x H 2 /R) + (0.134 x Weight) + (3.449 x gender),
where H stands for height in cm, R represents resistance in €,
Weight is measured in kg and “gender” equals to 0 for females
and 1 - for males. FFMI equals to the ratio of FFM (kg) to the
square of the height; Ratio of FMI — FM (kg) to the square of
the height.

Echocardiography

Echocardiography was performed by the cardiologist using
the standart ultrasound apparatus Aplio XG (Toshiba, Japan).
Left ventricular end-diastolic diameter (LVDD), intraven-
tricular septum (IVS), left ventricular posterior wall (LVPW),
left ventricular ejection fraction (LVEF), right ventricle (RV)

and pulmonary hypertension were evaluated.
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Statistical Analysis

Descriptive statistics of normal distribution is represented
by means SD and their dispersion analysis, ANOVA and stu-
dent t-test.

For categorical data, and the data that were categorized
(hemoglobin, lymphocytes, prealbumin, albumin, urea, eGRF,
IL-6, data of lipid metabolism, hsCRP, transferrin, ferritin)
univariate frequency analysis, as well as bivariate data com-
parative analysis using Pearson’s 2, were performed.

PNI, GNRI, CONUT - coefficients were elaborated, ac-
cording to which dispersion analysis was performed.

Spearman’s correlation analysis was also performed. For
all comparisons P<0.05 was considered statistically signifi-
cant. Statistics were processed using software program (SPSS
V.24.0 IBM).

Study Results

130 individuals (63 women and 67 men) were included into
the study. The study population was divided into two groups:
96 patients with chronic heart failure and control group of 34
healthy individuals. Distribution of NYHA II/ITII/IV classes in
the group of the CHF was 31/59/6, respectively.

Medical history and data analysis of the study participants
showed clinically significant comorbid diseases (hyperten-
sion and diabetes mellitus); overweighedness is high in both

groups and in some cases obesity occurs with low body weight
as well (table #2).
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Table#2 — Demographic Data and Comorbid Diseases

in the Study Groups.
Parameters Patients Control Group
Number (female/male), n 96 (43/53) 34 (20/14)
Age 69.85 (+12.46) 58.74 (+12.46)
Body mass index (BMI) 30.01(+8.93) 28.7(£5.13)
Underweight (%) 1(1 %) 1(2.94 %)

Norman weight, n (%)

21 (21.9 %)

8 (23.53 %)

27 (28.1%)

11 (32.35 %)

Overweight, n (%) 47 (49 %) 14 (41.18 %)
Obese, n (%)
CHF (I/III/IV) 31/59/6 0
Arterial hypertension (%) 84.4% 44.11%
Diabetes mellitus, type II (%) 23.1% 1%

Also several general and valuable for the study character-

istics of patient and control groups are displayed in the table

#2. Study showed that in both patients’ and control groups,

underweight, as well as overweight individuals are present;

also, in both groups, obesity, as the category of the BMI, is

most common (Tables #2, 3).

Table 3 — Anthropometric and Biolelectrical Impen-

dance Data in Different Study Groups.

Parameters Patients Control Group

Number (female/male), n 96 (43/53) 34(20/14)
Age 69,85 +12.4 58.74 £9.4
Weight, kg 79.99+15.6 80.51+15.2
Body mass index (BMI) 28.05+4.3 27.6+£4.3
Underweight, n (%) 1(1 %) 1(2.94 %)
Norman weight, n (%) 21 (21.9 %) 8(23.53 %)
Overweight, n (%) 27 (28.1%) 11 (32.35 %)
Obese, n (%) 47 (49 %) 14 (41.18 %)
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Fat free mass (FFM) (Lean body mass), kg (BIA

method) 52,1+15,4 52,9+13.3
Fat free mass (FFM), 39 (prediction equation) 28.55+5.1 24.74 £9.64
Fat free mass index (FFMI), kg/m? 11.9+10.5 8.6£3.3
Fat mass (FM), kg 35,4+18,5 33,2+15.5
Fat mass index (FMI), kg/m? 17.1£29.4 10.1£6.3
Fat mass (FM), % 39.7+13.1 37.8+11.3
CHF functional class (I/II/IV) 31/59/6 0
Arterial Hypertension (%) 84.4% 44.11%
Diabetes Mellitus, type II (%) 23.1% 1%

BMI- Body mass index; BIA — Bioelectrical impedance analysis; FFM - Fat

free mass; FFMI- Fat free mass index; FM- Fat mass; FMI- Fat mass index.

Due to the differences between male and female body
composition norms, average group data of the patients’ and
control groups were studied in subgroups split by gender
(Table #4). According to the table, groups are not different
in BMI, while abdominal obesity parameters (waist circum-
ference, Waist/Hip ratio) differ in patients’ group and this
difference is statistically valid. These groups also differ in
reactance and FFM. There was not statistically significant
difference between male subgroups of patient and control
groups; Valid differences in resistance, lean body mass and
fat free mass (kg) were observed between female subgroups
(Table #4).
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Nutritional aspects: The body composition parameters
by bioimpedance method in patients with chronic heart
failure.

Analysis of body composition characteristics within sub-
groups of different severity of disease (Table #5.) revealed
that functional classes differ by BIA data, including phase an-
gle, reactance, extracellular mass (kg),extracellular mass (%),
lean body mass (%), fat mass (%), intracellular water (L), ex-

tracellular water (%) and extracellular water (L).
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Table # 5 — Body Composition Characteristics in Pa-
tients With Different Functional Classes of the CHF.

Parameters g3 g3 | IVas pl p2 p3
Patients, n 31 59 6

Phase_angle 6.72 6.49 435 132 .061 .103
Body capacitance pF 636.77 | 651.03 | 530.17 .858 .520 408
Resistance 629.63 | 57525 | 512.08 .092 .080 336
Reactance 72.29 66.32 39.78 462 .020 .102
Body cell mass, kg 22.23 24.13 24.12 412 .659 998
Body cell mass, % 25.95 27.79 27.17 347 778 .849
Extracellular mass, kg 26.18 29.24 35.22 .104 .030 .092
Extracellular mass, % 30.03 33.93 41.00 .024 .001 .056
Lean body mass, kg 48.32 53.37 59.33 178 173 327
Lean body mass, % 56.05 61.72 68.17 .051 .037 251
Fat_masskg 37.78 34.88 28.00 497 208 399
Fat_mass% 43.95 38.28 31.83 .051 .037 251
ECM/BCM 1.26 1.28 1.52 759 .084 .070
Body mass index (BMI) 3.26 3.24 3.33 912 .844 789
Basal metabolic rate, cals 1507.77 | 1651.63 | 1851.17 .220 173 299
Intracellular water, L 19.93 21.08 21.47 479 .687 .893
Intracellular water, % 55.79 54.16 47.80 404 .037 .088
Extracellular water, L 15.44 17.75 23.32 .079 011 .029
Extracellular water, % 4421 45.83 52.20 408 .037 .088
Total body water 35.37 38.84 44.78 150 119 172
Lean Body Mass 73.83 73.50 74.97 814 741 510
Waist Circumference, sm 116.26 | 116.47 | 118.50 .866 .370 416
Hip Circumference, sm 113.90 | 114.00 | 117.67 948 187 .192
Waist Circumference / Hip 1.02 1.02 1.01 .859 336 437
Circumference

pl - 11 functional class/III functional class
p2 - 11 functional class / IV functional class
p3- 1V functional class /III functional class
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By means of CONUT, GNRI and PNI nutritional status was

estimated (also monitored). Calculation of these parameters

include available markers (eg., albumin, lymphocyte count
etc. See the “Methods and Materials of the study”). Major de-

mographic, clinical-laboratory and echocardiographic data of

the study participants are described in Table #6.

Table #6 — Major Demographic, Clinical-Laboratory

and Echocardiographic Data of the Study Participants.

Parameters Patient Group Control Group

Number 96 34
Age 69.85 58.74
Gender (female/male) 43/53 20/14
CHF (NYHA) (II/I/IV) 31/59/6 0
Ischemic heart disease 47.30% -
Hrterial Hypertension 84.40 % --
Diabetes mellitus typell 23.10 % 3%
Left ventricular ejection fraction 3791 --
Body mass index (BMI) 42.02 37.79
Waist /Hip Circumferrence 1.02 1.16
Hemoglobin concentration (g/dL) 12.70 13.75
Mean corpuscular volume (fL) 47.83 43.47
Red blood cell distribution width coefficient % 15.10 13.65
VLDL-cholesterol (mg/dL) 15.09 12.74
LDL- cholesterol (mg/dL) 96.08 136.7
HDL- cholesterol (mg/dL) 40.76 54.05
Prealbumin (g/dL) 0.14 0.31
Leptin concentration (ng/dL)) 8.81 19.14
IL-6 concentration (pg/dL) 20.99 3.18

Nutritional disorders are identified by low GNRI and PNI
and high CONUT (see Materials and Methods). Patien groups

according to the nutritional status are distributed on diagrams

#1, #2 and #3.
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Diagram #3
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The abovementioned distribution shows that in this group
of patients (CHF outpatients) different calculating methods
show different data: The nutritional status is classified as nor-
mal in 27,7% by CONUT, 43.2% by PNI and 77% by GNRI.

Comparative analysis of the clinical-laboratory according
to the nutritional status (norm, low and high risk) was per-
formed by means of each calculation method (GNRI, PNI and
CONUT), which showed that CONUT can be useful to evalu-
ate protein reserve, calorie consumption and immunodeficien-
cy. Along with reduction of the albumin reserves, prealbumin
concentration also falls (p>0.007). Reduction of cholesterol
with other components of lipid spectrum implies reduction
of general energetic balance. Reduction of prealbumin, as
sensitive marker of early stages of malnutrition, “correctly”
describes the difference between normal-mild and severe pa-
tients (Diagram #4).
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Diagram#4. Distribution of clinicalal, laboratory and
echocardiographic data according to CONUT.
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It is importan to to point out that according to the CONUT,
enlarged right ventricular size and pulmonary hypertension
can be seen in some patients with malnutrition (Diagram #4).

According to the GNRI, evaluation of patients’ malnutri-
tion status also shows reduction of energetical balance (total
and low-density cholesterol and triglycerids). transferrin (iron
transport protein) concentration is also decreased. GNRI is
considered to be better indicator during changes in the protein

status than albumin. Its value in prognosis of bad outcomes in
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hospitalized and elderly patients can be connected with reduc-
tion of transferrin (thorough evaluation of the protein status/

storage) levels.

Diagram#5. Distribution of clinical, laboratory and
cardiac ultrasonography data according to GNRI.
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According to the PNI, comparative analysis of the data
show that this method of calculation evaluates protein reserve,
calorie consumption and immunodeficiency. Alog with albu-
min, hemoglobin and prealbumin concentration decrease sta-
tistically significantly in risk-groups. At this time proinflama-
tory protein IL-6 is elevated.



Diagram#6. Distribution of clinical, laboratory and
cardiac ultrasonography data according to PNI.
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Statistically significant negative correlation was found be-
tween CONUT GNRI and PNI (Table #7).
Table #7.Correlation of CONUT, NGRI and PNI indices

CONUT NGRI PNI

CONUT Pearson Correlation 1 ,029 -376"

Sig. (2-tailed) 780 h

N 96 95 95
NGRI Pearson Correlation ,029 1 ,035

Sig. (2-tailed) 780 739

N 95 95 94
PNI Pearson Correlation -376" ,035 1

Sig. (2-tailed) ,000 739

N 95 94 95

**, Strong correlation <0.01 (2-tailed).* Weak correlation < 0.05 (2-tailed).

Correlation analysis between biomarkers and severity of
CONUT, GNRI and PNI was performed (Table #8).
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Table #8 — Correlation analysis between nutritional in-

dices and other parameter.

Hemoglobin (HGB), g/dl

Lymfocytes (LYMPH), %

Parameters CONUT | GNRI PNI
Age 123 -.042 -.102
Chronic hearf failure (NYHA) 187 .070 -013
Body mass index (BMI)

Prealbumin, g/l

Albumin, g/l

Urea, mmol/L

GFR,ml/wT/1,73m?

IL-6, pg/mlL

T-CHOL, g/dl

Triglicerids ( TG), g/dl

HDL-CHOL, g/dl

LDL-CHOL, g/dl

VLDL-CHOL, g/dl

Atherogenic coefficient

High sensitivity C-reactive protein (hsCRP), mg/L1

131

-.035

-.103

Haptoglobin, g/IL

167

-.068

-.110

Acid Glicoprotein, g/IL

Transferrin, g/IL

#* p<0.01 * p<0.05

Ferritin, mg/IL -.039 -.036 .062
Left ventrical end-diastolic diameter (LVDD), cm .004 .022 118
Intraventricular septum (IVS), cm 154 -.040 -.090
Levt ventricular posterior wall (LVPW), cm .166 -.039 -.115
Left ventricular ejection fraction (LVEF), % -.146 .056 143
Right ventrilce (RV), cm 074 -.013 -.032
Pulmonaly hypertension - .105 -.178

Table # 8 shows, that prealbumin, lipid spectrum data and
transferrin are reduced (according to the CONUT and PNI)
with increase of the risk. Changes in data are not in correlation

with increase of IL-6 by these two calculating methods.
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Demographic and Clinical Factors Associated With
IL-6 Level Changes in Patients with CHF
The results of the study gives difference between groups
in parameters of acute phase reactants; Mean values are sta-
tistically significantly different according to hs-CRP, IL-6,
fibrinogen, acid glycoprotein. Groups also statististically
significantly differed by valuable markers for malnutrition
evaluation, like albumin, Prealbumin, lymphocyte count, total
cholesterol, leptin (diagram #7).
Diagram #7. Comparison of Mean Parameters in Control
and Chronic Heart Failure Groups with Independent T-test.

69.85
fae 58.74

165
182

12.70
neo [ 7%
e 207.42
Ferinite 14256

166
Lymphocites § 592

i 8

014
031

Transferine

Prealbumin

ibri 470
Fibrinogene 358

g 84.11
Creatinine 7385

7129

Hiea 515

T-CHOL l35_9154
Triglycerides | 133  350gBagbol bsBgemn
Lot lz;_t;:l 1 LomBofomn xyomol Liggwme
HDL | o
By “ 19.14

\80



Distribution of the patients of CHF group according to IL-6
levels (1.IL-6 - 0-7pg/ml; 2. 7-25 pg/ml; 3.>25 pg/ml) showed
the significance difference in number of parameters (Table # 9).

Table #9. ANOVA According to Interleukin-6 Levels (1.
IL-6 0-6.99pg/ml, 2.1L-6 7-24.99 pg/ml, 3. IL-6 >25 pg/ml)
distribution in Patients with Chronic Heart Failure

Parameters Sum of Squares | Mean Square F Sig.(p)
Leptin 818.898 409.449 | 1.673 .194
Body Mass Index (BMI) 528.826 264.413 | 3.392 .038
Erythrocytes,x10'%/1 .195 .097 232 794
Hemoglobin, g/dL 1.266 .633 207 814
Hematocrit,% 12.198 6.099 274 .761
Neutrophils,% 50.682 25.341| 4.799 .010
Lymphocytes,% 3.836 1.918| 3.696 .029
Creatinine, pmol/L 6477.863 3238.932| 3.442 .036
Urea, mmol/L 16.998 8.499 957 .388
Albumin, g/L 674.211 337.106 | 8.501 .000
Prealbumin, g/L .038 .019| 3.228 .044
Fibrinogen, g/L 15.334 7.667| 5.126 .008
ESR, mm/h 2098.655 1049.327| 2.616 .079
HDL-cholesterol, mg/dL 452 226 2.394 .097
LDL- cholesterol, mg/dL 3.767 1.884 | 1.680 192
High Sensitive C-reactive Protein

(hsgCRP), mg/L 94676.339 47338.169 | 6.828 .002
Haptoglobin, g/L 104.892 52.446| 2910 .060
Acid Glycoprotein, g/L 2.770 1.385| 6.035 .003
Ferritin, mg/L 704328.636 352164.318 | 4.269 .017
Transferin, g/L 4.978 2489 | 5.417 .006
Ejection fraction 108.508 54.254 487 616
Total cholesterol, (T-CHOL), mg/L 4.291 2.145| 1.403 251
Truglycerids (TG), mg/dL 4.286 2.143| 3.875 .024

These parameters include neutrophilic count, albumin, preal-
bumin, fibrinogen, hs CRP, acid glycoproteins, ferritin, transfer-
rin. The table #10 also shows difference between groups by spe-
cific parameters. It also shows that samples of patients with CHF
is quite variable and risks of comorbid diseases are also different.

81\



Table 10. Tukey’s HSD parameter test for three sub-
groups of IL-6 levels (1.IL-6 0-6.99pg/ml, 2.1L-6 7-24.99
pg/ml, 3.1IL-6 >25 pg/ml ).

Parameters IL-6 group | IL-6 groups | Mead deviations | Std. Error | Sig.

1 2 0.925 2.2406 0.91

3 -5.2934 2.7114| 0.131

Body 1 -0.925 2.2406 0.91

Mass Index 2 3 -6.2184" 2.4239| 0.032

(BMI) 1 52034  27114| 0.131

3 2 6.2184" 2.4239| 0.032

1 2 0.00545 0.56382 1

3 -1.79596" 0.68347| 0.027

. 1 -0.00545 0.56382 1

Neutrophils, % 2 "

3 -1.80141 0.61549| 0.012

3 1 1.79596" 0.68347| 0.027

2 1.80141° 0.61549| 0.012

2 12.131 7497 0.243

! 3 -8.181 9.123 | 0.644

Creatinine, 5 1 12,131 7.497| 0.243

umol/L 3 -20.312° 8.189| 0.039

1 8.181 9.123 | 0.644

3 2 20.312° 8.189| 0.039

2 5.94787" 1.53917| 0.001

! 3 6.11500" 1.873 | 0.004

. 1 -5.94787" 1.53917| 0.001
Albumin, g/L 2

3 0.16713 1.68126| 0.995

1 -6.11500" 1.873 | 0.004

3 2 -0.16713 1.68126 | 0.995

1 2 0.03609 0.01873| 0.137

3 .05500" 0.0227| 0.045

. 1 -0.03609 0.01873| 0.137
Prealbumin, g/L 2

3 0.01891 0.02044 | 0.626

1 -.05500" 0.0227 | 0.045

3 2 -0.01891 0.02044 | 0.626
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2 -0.47537| 030006 | 0.258

3 -1.16385" | 0.36373| 0.005

o 1 0.47537|  0.30006| 0.258

Fibrinogen, g/L

3 -0.68848 |  0.32755| 0.095

1 1.16385"| 036373 | 0.005

2 0.68848 |  0.32755| 0.095

2 -30.28084 |  20.3514| 0.302

High sensitivity 3 -90.58058" | 24.76543| 0.001

C-reactive 1 30.28084 |  20.3514| 0.302

protein (hs 3 -60.29973"| 2223013 | 0.022

CRP), mg/L 1 90.58058" | 24.76543| 0.001

2 60.29973" | 22.23013| 0.022

2 -0.0401|  0.11753| 0.938

3 -44423" | 0.14247| 0.007

Acid 1 0.0401|  0.11753| 0.938
glycoproteins, -

oL 3 -40413 0.1283| 0.006

1 444237 0.14247| 0.007

2 40413 0.1283| 0.006

2 -52.4336|  70.2024| 0.736

3 -238.5346"|  85.4286| 0.017

. 1 524336 70.2024| 0.736
Ferritin,mg/L -

3 -186.1011 76.6831| 0.045

1 238.5346"|  85.4286| 0.017

2 186.1011" | 76.6831| 0.045

2 53911 0.16568 | 0.005

3 0.43188|  0.20162| 0.087

i 1 -539117|  0.16568 | 0.005

Transferrin, g/L

3 -0.10722|  0.18098 | 0.825

1 -0.43188|  0.20162| 0.087

2 0.10722|  0.18098 | 0.825

2 48160°|  0.18178| 0.026

3 0.47042 02212  0.09

Triglycerides, 1 -.48160° 0.18178 26

mg/dL 3 -0.01118|  0.19856 | 0.998

1 -0.47042 0.2212| 0.09

2 0.01118|  0.19856| 0.998
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Review of The Study Results

On one sight paradoxical result was shown by the BIA test.
FFM data are higher in patients’s group compared to the con-
trol. Also, generally, various measurements of lean body mass
(BIA) and FFMI in different groups (Control and patients
groups and male and female subgroups, see the table3) indi-
cates, that the lean and fat masses of the body depends on age,
weight etc. (many researches studying reference measure-
ments are based on the same approach. Accodring to our study
results, decrease of fat mass (%) and increase in lean mass (%)
in obese and overweight patients with CFH (from NYHA II-
IV) does not lead to better clinical outcomes. The latter should
be more depended on “abnormal” hydratation: Disorder of the
exstra/intracellular fluid balance parallel to weight gain (Ta-
ble # 4). According to the same table, independently from the
hydratation status, with aggravation of CHF reactance (statis-
tically significantly), Resistance and phase angle decrease that
is thought to be due to the hydratation status; It is statistically
significantly lower in IV functional class as compared to the II
(p<0.046); Biological significance of this indiator (phase an-
gle) is not fully studied, but as it is already known, it reflects
the cellular mass and can be used as evaluation indicator in
children and adults. decrease in phase angle with increase of
the extracellular mass and practically unchanged intracellular
mass (Table #4) can be indicator of the nutritional (cellular

nutrition) problem; In this context it is also important, that
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this parameter (phase angle) is considered as the best indoca-
tor of cellular membrane functioning and its decreased value
is considered to be associated with high risk of the disease
development. Therefore in our case their reduction (from II
to IV functional classes) is associated with the severity of the
disease.

Investigation of the nutritional status by studying correla-
tion between CONUT, GNRI and PNI, showed statistically
significant negative correlation between them (Table # 7); It
is also important to note, that generally nutritional risk index
enables to determine risk of morbidity and mortality associat-
ed with the chronic heart failure; GNRI is the revised version
of NRI, speficically adapted for elderly age. CONUT scores
aer considered an effective tool for monitoring and early de-
tection of the malnutrition. Several studies concern with ap-
plication of these indices in the patients with CHF. Accodring
to the correlation analyses between CONUT, GNRI and PNI
for the population of our study (out-patient, with more or less
compensated CHF), calculating CONUT and PNI seems more
useful (Table#8); In particular, with increased risk suggest-
ed by CONUT and PNI, prealbumin, albumin, lipid spectrum
data and transferrin levels are reduced and IL-6 levels — in-
creased.

Acute phase reagents, like C-reactive protein, fibrinogen,
haptoglobin and acid glycoprotein decrease the synthesis of

albumin, prealbumin and transferrin; therefore, their level
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might be low even under adequate nutritional support. Ac-
cording to our study, increase of acute phase reagents is not
associated with severity of the nutritional indices (while there
is no differences between groups); It is also worth to notice
that in patients’ group elevation of C-reactive protein was ob-
served in 61.2% of cases, fibrinogen — 58.1%, Haptoglobin -
38.6%, acid glycoproteins — 37.5%. This can be useful not so
much for the risk evaluation (outcome, hospitalization, clin-
ically manifest malnutrition etc), but for establishing direct
connection with the risk coming true.

Thus, among patients with compensated CHF cases of
malnutrition is frequent that needs adequate assessment and
nutritional support. Selecting nutritional indices requires us-
age of the adequate instruments (compensation degree, age of
the patient etc) and study of their correlation with the prog-
nostic markers of the CHF. According to our study, such cor-
relation with increased risk is based on reduction of the levels
of albumin, prealbumin, lipid spectrum data and transferrin
(protein-energetic malnutrition) and elevation of IL-6 (proin-
flamatory protein).

Interleukin-6 is one of the earliest discovered pleotropic
cytokines. Despite number of clinical and experimental re-
searches, its role in development of heart failure is not com-
pletely understood. It is proven that high levels of the IL-6 is
associated with progression of disease and its poor outcomes

in patients with cardiovascular problems. It is also found that
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IL-6 can be a makrer for prognosis of complications in pa-
tients with coronavirus infection (COVID-19).

Viral infection could be progressing due to suppressed im-
mune response during severe disease;

Significantly high levels of circulating cytokines and
chemokynes are highly adaptable and cause significant hema-
tological and coagulation changes, extrapulmonary involve-
ment and deterioration into polyorganic failure.

We consider important to explore basic parameters of im-
mune response as the risk-factors in any comorbid patient, in-
cluding those who have chronic heart failure.

Our study, like many others (in particular those concerned
with the role of IL-6 in Covid-19) shows variable lymphocytes;
The most important is the observational nature and heteroge-
neity of the results of these studies. This can be explained by
the differences between populations in terms of comorbidity,
also by differences of the duration of observation etc.

Additional limiting factor is variability of laboratory anal-
yses during the interpretation of IL-6. This can be explained
by the fact that different laboratories have their local reference
norms for IL-6.

In spite of limitations, our results and other researches sup-
port the idea, that testing and interpreting interleukin-6 is im-
portant in patients with chronic heart failure.

Our study confirms significance of IL-6, important inflam-

matory marker and it can be considered (i) by the clinicists as
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the marker of the development of chronic heart failure. (ii) lev-

els of interleukin-6 will enable physicians identify high risks of

development of the disease (including during Covid-19).

88

Conclusions

1. In Georgian population of patients with chronic heart

failure and control groups over-, as well as underweight
individuals are present. Also, obesity, as category of the

body mass index, is the most frequent in both groups.

. Study of body composition parameters by the bio-

impendance method shows the difference between Re-
actance and FFM (kg) data between control and CHF
groups; Difference between male subgroups of control
and CHF groups is statistically insignificant, while
women differ by resistance, lean body mass (kg) and fat

free mass (kg).

. Independently from the hydration status, reactance

(statistically significantly), resistance and phasic angle
decrease with worsening of the chronic heart failure.
Decrease of the phasic angle. decrease in phase angle
with increase of the extracellular mass and practically
unchanged intracellular mass can be indicator of the nu-

tritional (cellular nutrition) problem.

. Risks evaluated by nutritional indices (CONUT, GNRI

and PNI) is associated with changes of inflamma-

tion-malnutrition laboratory data. In particular, preal-



bumin, data of the lipid spectrum and transferrin levels
decrease with increase the risk of CONUT and PNI.
Accodring to both calculation methods, IL-6 levels in-

creased with increased risk.

. Results of the study indicates that in more or less com-

pensated CHF outpatients, COUNT and PNI formula is

useful for monitoring malnutrition risks.

. High concentration of IL-6 correlate with inflamma-

tion-malnutrition laboratory data.

Results of the study shows that management of patients
with chronic heart failure includes complex approach (also
for maintaining clinical compensation), including evalua-

tion of malnutrition and inflammation-malnutrition.

Practical recommendations

For practical clinicists

(i)

Periodic evaluation of Nutritional status in clinical
management of chronic heart failure outpatients (along
with correctly selected pharmacotherapy) can/should
be helpful for decreasing risks of patient hospitaliza-
tion and deterioration of the condition and therefoere it

might be reflected on service offered by the physician.

(i) COUNT and PNI are adequate instruments in assess-

ment of nutritional risks in patients with chronic heart
failure. Especially because of their changes inthat oc-

cur in accordance with changes in marker levels.
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(ii1)) Number of laboratory markers. periodically (should

(iv)

be) tested during monitoring of patients with chronic
heart failure (C-reactive protein, albumin, lipid me-
tabolism, common blood count) enable physicians to
make additional review in the context of inflamma-
tion-malnutrition.

Additional (Low-cost, available, fast and non-in-
vasive) use of BI method is informative in patients
with chronic heart failure; in particular, changes in
several markers. According to our study, decrease in
phase angle with increase of the extracellular mass
and practically unchanged intracellular mass can be
interpreted by physician as “energy starvation and ap-
point patients to additional (more expensive or less

available) tests.

For regulatory organs

The results of the study might be informative for regulatory

organs to determine the legitimacy of management protocols

of chronic heart failure and tests performed by physicians.
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