(2

e ges A A 21 @ A5E 20029; 767~779

A& sl BeFN fAea ofu] il
¥4 (Nutrineal®)®] 377 Algo] ddde)ol
ol Bl R R i i oo B fed

QA ofsjepst Wastmd, dAthetw 4 EF ety

Ha2 - SYS - B4 - BEA - S HYH
OIZZ* - LA - HTFH - 54T 0|2 - BThA

b

B &: S95Y @xtolA ot BubEAl (IPAA)S Abgo]l HUded (TE wr|dHe
2 AdEd Rudn o, FrHos Bosie W gFdee vxs g giside
ozl Had uizh gt olo] AAEE [PAAY A7IZF Abgo] §21e) gokateie] = g3
€ W78k, IPAASY AHgo® dPdEe] 4L Hol: BXEY EAS FHstux o)

@I 2788 Mol LKA Y BURY #x 469L ooz ste oln|xit
%549 (Nutrineal®)& 19 13 127097 AL8-8dA J43d ARE 12719 B9 =43
Heow, Adoteld wdFozRe Audd AAFEA (LBMCr7t 2.0 kg ol Z7bsbAu &
A AF g AR GFAL vE (%LBMCr)o] 5% ol4k Z713l #EL wgFoe Zojst
o, g7 vEkgF F Pl o3 ARE wlawstgrt

@ 3 :IPAAE 12719 AM8 F ¥4 22A4 Fdgoled, IGF-1€ 71AA 9 wmste =
£Hog FsHA Frregon, vuAn GRS duigls W3E Holx @itk ¥HY
COz= IPAA 59 F Hab Faste diapiaze A5t d3ds 488 299 LBMCr,

F AL dEE FHY dPLE HUL £F Y olnxA BAd B F A&yosm
F8A F7hete, G FEH UG HAFUT [PAA AR F HH 94 wwiEs
e, EF3 AL LEE 9 dPdHgsbe P BekeE RRA 7| H X
uis) fefstdl Ao, Edae dael viwrgEEg of @Asi. ey g%
A#oteld, LBMCrot %LBMCr& ¥t M fo84 Zraidnt. £33, 2253L 714
A AFE whgto] HgkgFol uls FodA Ekon, IPAA AME F whgFo AUt fo3)
A F7FeHAh IPAA AHE o)d R E Zidle 2 Rold ¥ GRvEe nurLFoME A
& Zrgov, weFdME hdte Aol FiEo s Age Y.

219 138 1.1% IPAASY A7 AL82 JYazE Ao Buisa @ixloa o gate
9 3HE 2dste Aoz A7 F Ytk JFAF AP SRR JFARI A A
HAMEH, 53] 71 EEFFHe] ndd 89 IPAA ALE Fo IGF-1, LBMCre} £%%
Hol F7hste @AlolA IPAAS AEHoR AMgdtE Aol FYAHe) HL o 7dgg £+
AL Aoz o4

YA G HEA ARET A2F 134 M =

Aol o shohet o zheta
Tel : 02)361-6084, Fax :02)364-7655

E-mail : dshan@yumc.yonsei.ac kr 244 e B9¥A (Continuous ambulatory
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peritoneal dialysis; CAPD)& %7] %3 @A
dz] AgEn e AdA aye] 2 94FY
o niste] 2atel Ago] viiH Howm A9
Reto] Ha, vlAle o&EER Yolx HEe FH Fo
2 18y vl E gol M vk 119
v EuRA gixjidlA dud-d% ggdze Fd
gz Fo sz, oje] AAEY ddME R
uit} ztoly AT BubgA] #zbe] o 18-59%0A
Hgste Aoz BuH: PGPz B
T4 gxle] olggd AlYEo Tojds HIUAR
gy geA ot

Boted gajo M FUHRE 8] AT st
o] Hog ouxihe BEZUE FRAStE ol
aehg o]F2" oy A4 olul:ite] Bubgy
d Uelld AHEGE Ad BdoA EEDE E9H
oz gAY & Ago] wuHo" Y Fx3 Hol A}
451 Q) ofu|idl EupRMojo] HubREAL §x}of
A AT FPTAA ojdd #EA W AUl
lejgtth. Nicholas 92 ol %M A2 6749
b AgE A3 gt 48 e gevin
Busr|z oy, otk dFoAe ofvlxit
Fxdlo] Algo] g AHe 3AL vtALY B
slm glow, Jddy el A2 ¥H dyFel
Z7HTO gy obnwat A AR Ax 7
ol /P aga AF Y §& Ry
th 2y oleig fjREe AFELS didTe F7t
HAAG, B @xo] JUBHE nHskA] ¥ 9%
A7t F5d FAE TS, HA GGz AE
o Ax Aol FE wrgstx] Eatale], H
Sl d¥dz e EUEN @xE dideR
A7t APk Kopple 50 JFAx dee o
A Beed JgE ooz APE drzt ol
A, onlnil BAMA ALE F AALFH| FU) ¥
F Wl olvxat Aol HAE, nEln ¥ g
EW~#3 (transferrin) F=9 F7IE RudHx
B Jones & AUANE BAGA ofn| it FAiolg)
AHE F iz #xpe vlste AW F3kaeE U
el 8 Wl IGF-19 der 83 ¢R9A7 o
5 gt FobEe w@Etste] gAY 549 v
4L AR, zEy, AFAR dFE0|
F2 9718 EHES HUtE Fojden, BTy
galgol A ohvjxst FHAE Ar|Hoz Ty

£ W G WA owF FIE FEAE o}
2 Ry vzt ek old AREL JYAx 218
Holy &4 o ELRd §x 4698 ddoes
ste] opulicAlt E41o) (Nutrineal®)& 127093 AH&
A FYAEHE wddE oy XEE SRS
otul il FAjole] F7)RE AHgo] fxpe] o FAtE]el
nX e AEgE B, obrjxal A G Algog
dEdee AL Holvs @A uNlgLE v
BM3le] ofuiAt RA A ALge] FAH & Qv
gAtg Aol A} g

CHat 9 Wy
1. o &

19861 12958 19999 3¥74 dAAdista 93
e 2% qBgsgd Aguge Jdsied g4l
FHor uhihy HA MY ol A& o9 B
HEAE Altn Qe 83 FAAM, A71HA Y
FAHTAE ¥ Udn JHHez AP AeHoln
dEAER BoEe BURA A gdeE &9
th grAARA olele)l FA dF, Y S wHFo
A A AFuidalA Agstart. obv it B4
A AL F FVH HARE AAEHA gAY AHrE
FEMdg Adz st ¥ 499 e AT
A2 F g A=A, BOden Qe &
g9EN @ AAHE AY Be 199 A% A7 o
Aol AlejEo], HEHOR 46WE ATddeR 3]
Act

Agdze g A 21 F Holx FA ol
ke @xtg A ojstgrt

@ ¥4 ¥ <35 g/dL

@ ®2Z3t oY Fd4 Ud¥E (normalized protein

nitrogen appearance: nPNA) <1.0 g/kg/day

@ F93 g7} (subjective global assess-

ment: SGA)IA] JSAzE BAEE HS

2. Nutrineal® B0{ £ 03] X|EQ W8}

g xR 54908 19 43 IS Y
Al BuRAg AlgEtd S 2 olF 139 BuE
Mol BBL 11% otvxal FAHd  (Nutrineal®;
Baxter Healthcare Corporation)2.2 A#&EE
ettt /e EE- X AAbe] FA] Z#H7E gl
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9 EsiEg dASte A4 ot oy SEA
3% F S48 7HE weol MAskE A 1A A
FE2 oAt BA NS wEHESEE W3 Algs)
Rt obm| Al FA Y ALE olF HA F olitslgka
(total CO2) X7} 22 mEq/L ©olgt& ZAshd 24+
FTEANEE 19 3-45 gm T3t ¥ F ol4bg)
g4 £A7 24 mEg/L ol4e] HEE st

AdEaE olrlat BAY AME Al (0/¥)e
2RH 1714, 344, 6709, 9789, 127019 Fo ztz}
g3 A4 ARE FAHSAT, 049, 344, 674
4, 94, 12709 ol aAFEHE By 28, 9%
A AR, F84 ddE Hrh &E55Y 9o
AAESA AE, 2 AodH ARg 2t 24
sttt

1) RS 9 MMES XiE

BE #A50A 83 s34 AdolEd, @y
A, 487, Zgdid (prealbumin), dEZE2H, A
A, Z#, o, ER2H (transferrin), €AY A4
4212} (insulin-like growth factor-1:IGF-1), 1%
A, g9 (leptin), TNF-a & Z4stdc}

2) 458 P8 (Urea kinetic modeling)2

b E:3

BN A 24A13F AW 2442 B el AF Ha
FAAg ZojoA § thE FMA e a4ds A
goteld, T2l F 84 AotEd FEE
A3t FIb Kt/Vurea, ¥F Z#olEld HAi g
(standardized creatinine clearance, SCCr), ©¥ 2 A
WHE (protein nitrogen appearance: PNA)& &3
sdgon, BEAFoR FFIsId HFE GiAL
W& (normalized protein nitrogen appearance:
nPNA)& A48kt (Table 1).

3) 2IM ASEA X|E U ueA &F

A ® AFE UL, caliper (SKYNDFX
system 1, USA)E o] &3l 45, o] Furd,

& g 2 AAEFT B9 45N HEEy F
7 (skinfold thickness)& FH34 1, E§F Yo
EUE FAAt HsFY FAE oLl o9
Ade uglste AXWFEA (LBManthro) & Al4kst
At} (Table 2).

%3}, BiodynamicAte]l 24 310 ¢gddx &7
(Biodynamics. Inc, Detroit, MI, USA)& o] &3] =

A, AALFA (LBMbia)E A3 ch

Table 1. Calculation of RRF, KT/Vurea, SCCr,
nPNA and LBMCr

1. RRF (Residual renal function, mL/min)
RRF=[(Ucr/Scr+ Uurea/Surea) X Uvoll/1440 % 2

2. Weekly KT/Vurea=[(Dun+Uun)/V]x7
K: urea clearance, T, treatment time
Vurea; volume of distribution for urea
Dun=Dvol x Durea/BUN
Uun=Uvol X Uurea/BUN
Vi total body water (Watson et al)

3. SCCr (standardized creatinien clearance,
1/week/1.73 m®)
= [(Dvol x Der)/Scr + (Uvol x Ucr)/Ser] X
7x1.73/BSA

4. PNA (protein nitrogen appearance, g/day)
by Bergstrom formula;
if dialysate protein loss unknown;
PNA=20.1+75x UNA(g/d)
if known; PNA=15.1+695xXUNA (g/d)+
dialysate protein loss (g/d)

*UUNA (urinary nitrogen appearance, g/d)
=dialysate urea loss+urinary urea loss
=(Dbun x Dvol}+ (Ubun X Uvol)

nPNA=PNA/V»0.58

5. LBMCr(kg)=(0.029 X production)(mg/day) +7.38
production=excretion +metabolic degradation
(urine + dialysate)
excretion(mg/day)=VuCu+ VdCd
metabolic degradation(mg/day)=
0.38 x Sert (mg/day) X weight (kg)
Vu; volume of urine (mL/24 hr)
Vd; volume of effluent dialysate (mL/24 hr)
Cu; creatinine concentration in urine
(mg/mL)
Cd; creatinine concentration in effluent
dialysate (mg/mL)
Sert; serum creatinine (mg/dL)

Ucr: urine creatinine concentration (mg/dL)
Scr ! serum creatinine concentraion (mg/dL)
Uurea ' urine urea nitrogen concentration
(mg/dL)
Durea : dialysate urea nitrogen concentration
(mg/dL)}
Uvol : urine volume/day (liter)
Dvol : drained dialysate volume/day (liter)
V2 (urea distribution volume), by Watson-formula
male; 2.447-(0.09516 x Age) +(0.1074 X Ht) +
(0.3362 x Wt)
female, -2.097 +(0.1069 X Ht) +(0.2466 X Wt)
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4) FyE HAME] U BEEH ATt

F83 o] Br7lE 7-point scaled AMEEH
DOQI A HAE 242 Hiskgy, &8558 E& HUt
3}7] ¢13ld hand strength dynamometer (TKK-
5101, Takei, Japan)$} back strength dynamometer
(TKK5102, Takei, Japan)& A}8-3td <¥ (hand
grip strength)®} ®]:2% (back lift strength)& &%
sk

5) 40| M#B EAL

4 AHTFE T2 719 HAAY F AN
F seEive AEF BMEE olgsld d¥ duly
gstE, aen Y] 4 T

3. HIZFY HjgETY HiR

RE #AEL Zdoleld widHoZRE AUd
AAEA (LBMCr)2F AA] A Fel it Ax7A
9] Hl& (%LBMCr)®l ¥ztae] Fgt (median) o
2 5 aFoz o] ukged vNkgToE BR
sk Adoteld wjHdFo 2 RE ALE AR
A (LBMCn)7t 2.0 kg ©) Z7FstAvE #A AEo
i3 AALEA L] 8]& (%LBMCr)o) 5% ol4 &7}
# BAEE ¥EToE FHosta, 1 o9 FA4E
HukeFo 2 AHeolstd, vkga vjwkgd £ oA
og J¢3td A xg viasgch

4. BHx=|

BEE 8 ghe HErEEHAR FAIHYC o}
ueql BotRENd o F 3 6 9, 12094 FHE
#& 7IAXS Hwstr] $Aske] repeated measure
ANOVAE ol&3tdem, 74X &AHFL2 paired
t-testg& ol&3td FAH {FAHE HFsATE oiv
23l HoEMo Ro F wbgTd vkgae] v
4, o] Zt FlA AXY Mg F FHX] HF
g vjaslr] $8lg @7 independent t-testo}
paired t-test& AMgEHTh FAH foA4dL p-
value 0.05 vjwre g 3t

| o

1. Y EXjo| By

PP 6508 Eaie} ofxpr} zhzh 229, 24
Ho|9n, PF Jd5e 5321864 (30-704DA L, 9

T B9 71e 7511346709 (28-176709) 01
o 27 ARAFTY 49 Aoz w4 AbTA A
¥ 10% (22%), T AF 53 (11%), 424 1
el 119 (24%), WA A4 2R 19 2%), o
A1 (2%), 9 YAEE 189 (39%)1th

Table 2. Anthropometric Measurements

Skin fold thickness by Lange caliper
Body density (D) calculation by age and sex asju-
sted equations
(Durnin and Womersley, 1974)
Equation for men:
Age range
17-19 D= 1.1620~0.0630 X log
(sum of four skinfold thickness)
20-29 D= 1.1631-0.0632 % log
(sum of four skinfold thickness)
30-39 D= 1.1422-0.0544 ¥ log
(sum of four skinfold thickness)
D = 1.1620-0.0700 X log
(sum of four skinfold thickness)
50~ D = 1.1715-0.0779 X log
(sum of four skinfold thickness)

40-49

Equation for women :
Age range
17-19 D =1.1549-0.0678 X log
(sum of four skinfold thickness)
D = 1.1599-0.0717 X log
(sum of four skinfold thickness)
30-39 D =1.1423-0.0632 % log
(sum of four skinfold thickness)
D = 1.1333-0.0612 X log
(sum of four skinfold thickness)
50- D = 1.1339-0.0645 X log
(sum of four skinfold thickness)

20-29

40-49

Percentage body fat calculation by Siri’s equation
(Siri, 1961)
men : %fat = (4.95/density —4.50) X 100
women {(Lohman, 1986)
%fat = (5.033/density —4.592) X 100

LBM = fat-free mass = BW — (BW X %body fat)

Calculated arm muscle area (CAMA)
by Heymsfield equation
men : CAMA = (MAC —3.14 X TSF)¥/12.56— 10
women : CAMA = (MAC—3.14 X TSF)¥/12.56—6.5

Total body muscle (TBM) =
Height x {0.0264 +0.0029 x CAMA)
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2. Nutrineal® B0 & 03| X|HEO| H3}

1) HANH U @ Mt X|HO| st

A 84382 F 71AA 9} vwEte ofn|wAl Y
4 AMg F IHERE N&EHog fodA Feg
o (p<0.05). 8 AzloteldS ofm:it FXo A}
£ ¥ 67¥RE ALEHog FodtA Frkstdnt
(p<0.05). ¥wrd, ¥4 vy JRUE b
FE Holvt BAXLR fojdAe ¥l FyrI2
v, ¥3 ZE, 4 EZe|gdw 9 EdadY 3k
E A7 gt Fo% diE gaHA ¥t ¥
T A FEE fod% ¥WadE Holr %oy Lp
(a)e %o 67049 Fof FelatA F7HstAt} (p<0.05,
380+235 vs. 48.1+36.7 mg/dL). IGF-1 X 7|
Aajet Hlwstd g 1MERH (4908 F93
A F7FE A (p<0.05). CRP, ¢€¥, &, TNF-
a® TE W8 Y BFE HolA @t -
4719 AR 8 F olisEid i oy
A Bube Aol alg 149 FERE FostA Ta

dAen, Fol2ae feodtA Frhsidnt (p<0.05)
(Table 3).

2) R4 BHY PY XjHo Wi

F9 Kt/Vurea®t #5383} Agoleld AAEL 7]
ARl wja) ofn)wat Bubgadol ALg Feol fol%
Aol & Holx| etrh (Table 4).

3) YUEE X|EQ

Adoteld  widaFoRFE Add  AxEEA
(ILBMCn¢t #HAAF g AzPEFEA uv&
(%BLBMCr), ©¥igds H@& 233 ayds o
&L oAt ButRMol Albg MY FRE 127)
4 F7A A&HoZ sA e wiE] foa A 71
AT} (p<0.05).
GGl g Hg Hrield elpxsd
e A8 ¥ PNUNE 2&EHoZ 71A43
o ¥ felg FrhAAE BT (p<0.05). 4y
MU 6 Folim AR Bl FE FoME
Holu 97ie FHEE oA Fasle 71X A f#Ee
B Zrastgod, vy e 3449 2328 1249 4

Fa4

Table 3. Changes of Biochemical Parameters in Malnourished CAPD Patients with Nutrineal® Treat-

ment
Parameters Baseline 1 months 3 months 6 months 9 months 12 months
BUN (mg/dL) 496+%14.1 6821t 14.4" 702+11.9 70.1 =150 69.8+15.7" 7211146
Cr (mg/dL) 102+2.1 10.2:+23 104+26 10827 113+28 117128
Protein (g/dL) 6.4+06 6506 63105 62105 6.3%+06 62106
Albumin (g/dL) 3.33+0.31 3.40%0.29 3.35%0.27 3.27+0.31 3.28+0.31 3224033
Hemoglobin (g/dL) 89+1.4 89*15 89+2.0 93+19 95+1.2 95*1.5
Potassium (mEq/L) 41+05 38+0.6 39%05 40+0.7 40106 40+06
Phosphorus (mg/dL) 45*1.1 43+t1.2 43=*1.1 43%1.2 4311.1 44t1.1
Total cholesterol (mg/dL) 202.4+330 192.8+30.7 19291344 190.2+33.8 1940296 1948+37.1
Triglyceride (mg/dL) 163.1+123.0 ND 149.1+103.1 141.9%86.0 1392+785 148.3+%91.3
HDL-cholesterol (mg/dL)  42.1+10.3 ND 415+12.0 414120 43.0%154 43.1+151
LP(a) (mg/dL) 380+235 365226 37.7+220 48.1+36.7° ND ND
Prealbumin (mg/dL) 50.6%15.6 47.9+19.8 51.2*155 496+179 479+173 47.3+14.2
Transferrin (mg/dL) 160.0+242 164.7*+235 167.7%26.3 160.5+22.5 ND ND
CRP (mg/mL) 0.4910.32 0.25+0.26 0.41£0.41 0.6811.24 0.32+0.29 0.35+0.38
Insulin ( £U/mL) 11.8+106 104+13.0 84+74 86+7.7 147+129 129+89
Leptin (ng/ml.) 15.8+22.0 148+17.1 14.1+219 1331208 125%149 1321162
TNF-a (pg/mL) 75.3+60.8 59.8+22.4 5481179 1253+98.5 62.5+26.1 695+23.3
IGF-1 (ng/mL) 191.2+984 21211145 207.8+93.1° 2002+103.2 297.0+91.4° 297.4+888"
Total COz (mmol/L) 264+3.2 246%28° 246+23" 257125 252131 238+2.3
Anion gap (mmol/L) 142+38 149+3.7 16.1+£37 150+3.7 15.6%6.2 167272

mean*+SD, "p<0.05 compared with baseline by paired t-test
ND : not done, IGF-1: insulin-like growth factor-1, CRP ' c-reactive protein
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Table 4. Changes of Other Parameters in Malnourished CAPD Patients with Nutrineal® Treatment

Baseline 3 months 6 months 9 months 12 months
Dialysis parameters
Weekly Kt/Vurea 2.11*+0.32 216%0.32 2.161+0.19 2.1510.29 2.09+0.31
SCCr (1L/wk/1.73m>) 694+11.7 705+ 145 68.0%13.0 66.9t12.7 645*T12.2
Nutritional parameters
LBMCr (kg) 405%6.9 42.1+88° 41.8+80° 434*87 439*85"
% LBMCr (%) 69683 718103 72.3%+93° 739198 74097
‘PNA (g/day) 51.1%11.0 665198 65.9+109° 66.1125 67.2%11.2°
nPNA (g/kg/day) 0.93+0.17 1.22+0.18 1.21+0.19 1.22+0.16" 1.22+0.15"
SGA 51%0.9 54+0.7 5608 57+06" 59%06"
Hand grip strength (kg) 216%66 234%76 234+75" 21.6x78 211%72
Back lift strength (kg) 5761243 64.4% 280" 67.7126.0" 63.7+26.7 63.0+27.1°
Anthropometric parameters
LBM-anthro (kg) 44.1+6.8 438t64 43758 45164 46.1%65
MAC {(cm) 256+34 260134 26.11+36 26,1137 27.3%33
CAMA (m?) 259+82 299194 31.2+93 31495 34189
TBM (kg) 184+4.1 189+ 44 202+%7.1 19.7+4.4 208%4.0
LBMbia (kg) 483+8.1 472+72 478%7.0 48775 49.1+75
Dietary intake
Calorie (Cal/kg/day) 284+%3.1 236+3.3 234+t 46 242+37 246148
Protein (g/kg/day) 0.86+0.15 0.86*0.16 0.87*0.16 0.89+0.16 0.91%0.20
Carbohydrate (g/kg/day) 3.661+0.91 3.631+1.07 3.72+1.03 3.89+1.05 3.66%1.00
Fat (g/kg/day) 0.661t0.28 0.65+0.28 0.68+0.26 0.69+0.23 0.67%0.22

mean =SD, "p<0.05 compared with baseline by paired t-test

SCCr: standardized cleanrance of creatinine, LBMCr: lean body mass by creatinine kinetics, %LBMCr:
LBM/weight, PNA : protein nitrogen appearance, nPNA : normalized PNA, SGA ' subjective global assessm-
ent, LBManthro: lean body mass by anthropometric measurement, MAC: mid-arm circumferance, CAMA :
calculated arm muscle area, TBM ! total body mass, LBMbia: lean body mass by biodynamic impedance

2 AEHog MAA a8 FolstA FriEAC
(p<0.05)(Table 4).

4) 21X H&KEN XES M

AA AZel of& AMAWFA (LBManthro)et ¢
Hdx FAd % AALFA (LBMbia)e 25 of
Wieql B A AL Folm viA R b wse
g ztolE HolA] Ysir) AEd e Ao
& olgsf AxE ASIE5PH  (calculated arm
muscle area) olujiAit BopEAl A8 F Hi
Z7Mbe AFE Holu BAXNE fodxe ¥
t} (Table 4).

5) AloiMd#HQ] Bist

Aol dAE Z=2e 4 &, A dA e, v
g d3e, AW AFA&2 o] Fristded, 714
Kol v ofmmit EEM A ALL Fo Folgt W
318 Bo|A gdtt (Table 4).

W Ho
Lo

-]

3. g0 HigHEEe| Him

1) B2 HigkETe| elAN B3

yhe ol Fxte 23@o® g oz zhzk 13
H, 10ol3lal, Hir AL 52819241%%, HE
BatREy 717k 751124270901t ol Al B
UEMAE AMg3HE FeF Bt 01710383 @
AstEck. 27 ARAZFe] 94l FPo R A A}
TAH A9 4% (19%), F=HA3 A5 29 (8%), 9
4 ™S 69 (26%), EE4l 19 %), 1 9 9
A8 107 (43%)°lAtt AFL 1605476 cmol
I, AFL 588174 kg8 AR A ZFA4(body mass
index)¥& 23.2+2.8 kg/m’0|2itt (Table 5).

HlwhE-r o] i 239 o8 Jxel oxby) 42 g
o, 148oi%la, Hi IS 536L8624Nx, HF
HaRd 7]7e 751127570l olmxnAl B
HREA g AMgShe B9 B2 01910513 v
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Attt 27t AEAFe] 9 ABjezE WY A
A D 4% (17%), A AF 39 (13%), 9
g n¥et 5% (21%), AAAN Fubd 9 19
(4%), 7 9 989 0% 43%)eluc. A2
160.7£88 cmoli, HMFL 580+92 kgo® XA
A5 E 229440 kg/m 0|4t} (Table 5).

Table 5. Dermographic Data of Responders and
Non-responders

Responders reslsg:&ers
Number (patients) 23 23
M:F 13:10 9:14
Age (years) 52.8%9.2 536186
Duration of CAPD 75.1+42.7 751275
(months)
Peritonitis during IPAA 0.17£0.38 0.19%0.51
(episodes)
Height (cm) 1605+7.6 160.7+8.8
Weight (kg) 588+74 58.0+9.2
BMI (kg/m?) 232428 229%40
%IBW (%) 1051117 1033+%178

mean TSD, BMI @ body mass index

2) ST} H|¥EEe| ololidt WappAiey
£0 # JiMX9 Him

F o oAl BN ALg Aol dA Aslet
H AR, 84 FYHE ¥ AF, QAAEEH X
2 ol &4 dFHd YoM Fod zteld Holx|
e, SEFHEA oA oHE whgFte] 1y
RHEE T 71X A fojatA Ekow (232£73
vs. 197153 kg, p<0.05), 3% k2] H]uk-g
ool wis] ZIAAjel A FelshA wdoh (67.01274
vs, 4641139 kg, p<0.05). Auoteld wldgo s
S8 oAakg AR A (LBMCr e 71 - R whs
ol Al Bjebgstel] nlE] ko BAHAHOR f9
Al ekt (WHwh vs. HIWEET; Ser 106£20
vs. 97121 mg/dL, LBMCr 41.6+7.7 vs. 39.2%59
kg)(Table 6).

3) EHERT} HEHEFOIMS] Ofnlidt Ay

AR % 2 RIS g

7\ A ek wlardte] opm|:xAl BAMA Ro F oY
Adloteld, aAdoleld widFo e Aabg A X
WA (LBMCrgE A A Fol ek A=EE A n)
& (%LBMCr), 83 wi#e vy f-9

Table 6. Comparison of Parameters after Nutrineal® Treatment between Responders and Non-responders

Responders Non-responders
Baseline During IPAA Baseline During IPAA

BUN (mg/dL) 492+14.2 723+ 126" 500+ 14.3 67.1+12.0a
Creatinine (mg/dL) 10.6+2.0 11.8+2.6 97+2.1 9.7+23
Protein (g/dL) 6.64+0.74 6.37+0.57 6.25+0.51 6.26+0.43
Albumin (g/dL) 3.400.28 3.37+0.22 3.25%0.33 3.24%0.27
LBMCr (kg) 41677 449+89 302+59 39.1%6.2
%LBMCr (%) 70.8+89 76.4+9.1 68.2+76 6847175
PNA (g/day) 509%11.7 68.4+105" 51.21+10.4 63.1%76
nPNA (g/kg/day) 091+0.19 1.23+0.15 0.96+0.15 1.18+0.16
SGA 52T0.7 58+0.6° 50+1.1 54%0.7a
Hand grip strength (kg) 2324731 24377 197753 19.3+6.1
Back lift strength (kg) 67.0+27.4" 75.3: 266 46.4t139 49.1+129
Total CO2 (mmol/L) 26.8+3.3 250t15 259131 248t16
Anion gap (mmol/L) 14.0+4.4 154+23 145+3.0 153%25
Weekly KT/Vurea 205025 212+0.21 2.19+0.37 2.17%0.34
SCCr (L/wk/1.73m°) 669174 65.9%9.0 7231151 7081 14.3
Dietary calory intake (Cal/kg/day) 238127 239+*3.1 23.1+3.1 246+t38
Dietary protein intake (g/kg/day) 0.87*0.14 0.88%0.13 0.84+0.17 0.89%0.23

mean =SD, "p<0.05 vs. baseline, 'p<0.05 vs. non-responder (baseline)
LBMCr: lean body mass by creatinine kinetics, PNA : protein nitrogen appearance, nPNA ' normalized PNA,
SCCr: standardized cleanrance of creatinine, SGA : subjective global assessment
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Creatinine
(mg/dL)

-24 -18 -12 -6 0 3 6 9 12
(months)

t.BMCr

(kg)

a8

a6t Initiation of IPA{\ - o

44+ J Total
az} \/\/

i NR
407

8854 -18 <12 6 0 3 6 9 12

(months)

Albumin
(g/dL)

3.81

3.67

Initiation of IPAA

3.47

321

R
Total
NR

-24 -18 -12 -6 0 3 8 9 12
(months)

Fig. 1. Changes of nutritional parameters qfter

IPAA treatment between responders (R)

and non-responders (NR). *p<0.05 com-
pared with baseline (0 month).

A F7retATh (Z1-A vs, obuwAl B9 ALR
F:Scr 106+20 vs. 118126 mg/dl; LBMCr
416177 vs. 449%89 kg, %LBMCr 70.8%£89 vs.
76419.1%; ¥ 232173 vs. 243177 kg W3H

67.0%274 vs. 731266 kg). A 8235 o
A UdE, BES DL GEEE vhgTH v
RHEZol M Z1A A7} HlsEta B oF RN 714
Aol wial folstA FeAou, HlukeFol wls)
wrgol A ) Aol o F=2lA ) (Table 6).

Y AHR FAE opuwmal FA ALE 24709
AFE cAHon vus) 1g o &yog 7
25 ERY F27F BgFoAMT Fasts Fee)
T3] s FEE Biou, FAYHoz
Fel 8t ekt (Fig. 1.

I &

G- AdY JYAxE EUeN dxe] 2y
HE F9 shi, ol@§es APFEY TosE Y
A4 del ¥A U PC BumEry gae of
18-59% 4 wld-dg gzt BEHE Ao
2 Badm g™ o9 Wwst dgsA ma
Hi e dP4ze Hog nuxuit dzA A
et JPsts AEe g 7AE AN g
JAtolo] A o] Wolx 3 ojE g 7}
2} A Eto e JYFHE Hrbstr] o] woluh

BEoEY fxldM 9PdxE Hasr) 9% s
o Wyor ojvxale EREZ F9shE o)
agtE o1F 2" oj2] AFelA olulwate] Butgy
of el AHEske Ad BFRA XEPS auE
og gAlE & Ago] RuFHANMD ojw FE3)
o] AMEH I glck HuRA fxjola ojulwal H
EMAS @77 ALEE A o] BuEw )
th. Nicholas §'%¢ olv]x=2t R4 alg 671U7t AR
g A JEgee 38 A ¥rvn ®Ha
7% sgo), ditkre dfeE ofnwal B
Ho] Ahgo] dF AElel ML sxerim BaE

oon FEyE THe AEE WY T =
FHTR g ojuwal 2ol FAFE Y " 7Y
ol 27}“‘ 2 oagn AF 270Y 22 Busigy.
e ol dRRe AFEe giaEy 7 A
A, = @ae] JPAHE meiEtA gu YR
b F5E BRE T, dA JFaz Al
At Pl e axg wrgdata) £aha o}, Ho
ol JYHE AH BRy @248 gaez o
71 2 38HA . Kopple 0] 99Az A e ubyg

A7t ol&
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Baed #xg daez X @iz d7dn
T, obuledlt BN AL F ALFHe F), €%
W oofugt 2 Al aela ¥ uey EYR
239 59 2718 RudA92®) Jones T FY
Az BAelA olmwit EMdg 34Y AHE F oo
279 @& s Ay F3hEe JehiE &
A Wl IGF-19 43 83 4597 9% S
A F7HEE dEstd dddH - e A
NS, Il A Fol 67HY7 obuet B
R dg Al43lY prealbumind ZF7}st9 o t
E 998 A He ¥t gvtn Bug wrl ok
B ols} o] ojmlial EAoo] EuMEA ghzjol A
A FHL 7 LEA Y A7 e
WO g Asrl AuEE Aol gon AYAEHE
Hr1sl7) 98 AE2 d7zieig 247 & ARE
& AMgste o|E dT7ETE "las)zt oy &
¢ BH3E diiEe] dFEe] didTy Hr FAY,
971e] ERE HrEEIY D, #xbe) JddYEHE uy
52 Y3 Alsso] dA JYHZY oM &
#E wrgslx] EIoh 2 ddtE JRLE s
TS ez Fdgoen, opvx4il FMele FIE
AN F de 2dE wAEy] Slsto ddHe
2 A4 dHel gln HAdFuge] A8 CRP
o] AAUNE Kol AxEW ¥FPsigied, ofg
2] AN E HAE aAET olvimat A Y
AHE Folle A% HAE Hdig ®ol =g il
B dFddAe 9ud-93 4Pz By @
Aol A ofm|i At HubEA ool Algog ofr] gekst
A Afde ouigles 34E Bgn F, AdolEd
sidgo g RE Add AAETA (LBMCnet H#
AFol gt ARgFAL v-& (YLBMCre %71,
gulds dEgy EF3 dds wHEY 71
F33 gddd Hrie W, aam g3 ¥
A B 83 8434 E @aAREY Fve &
T8 olulxAte] isle] ARZ JdSun FEatdn,
A zdgolEdr oin|iit EUEMA AL F #
A A Frrete 28] MY BAFAY a9
Y, 83 s 4RRE ofu|ieil EupgAel A}
£ 1712 Fole F78le AES 5o 3749 F
e AEHow Ha ZadE AFE Loy, ®
5 BATA selg HolxE stk AR o
4t BupRAoie) ALG- Adel] @3t ofsf Bart ¢

Adon, JYty g2 oA A e HEE AL
dtal ®matn givk B dApelME e g wkg
g oY kX ANEES BHEALH, 2 FoA A
YA, 53] avoteld widBozRE g A
ARFATE FHEE BFY ATEE Hgolgn @
Felth

£F, YAl o8] xHEHE ¥ IGF-19 ¥
T opnlxAl Burgdel a4 1ALAREY A%y
o2 #oatA Z7takAd. ¥% IGF-1 35 dy
A-gld APAe] ol m, ofuixiel Bude A
A AR Ao e 3Hso], JPgehe] A
Eoh JYNE 3B Hxg dhags dPa kR
Bt o oA¥E AEE AMSE 4 gluk: Ruslt 9
O B AfeME g% o gRy Frs 2
7hetal ste, IGF-1 $EE 493 2718 Bl
ol it EM YL AhgatE B AW w23z
fo] Aol AAletm gdeon, $ape] FPate e
XE9} YAz 3B HEE IGF-1& AHEE 71
54€ AAsE oz Alrgy.

obmieAl ButEMNa ALg F gjREe #xlejA
iAMIARE Sl =7 AstEe)h ojvwat Bogay
of AHE F AsslE gAMIAREES olu:eAl FAjof
ol E3slo] e B4 ofulxit AR, 53] golil
(lysin)® B} (methionine)o] WAMEHEA A
HE f20l2d 8 Rez dud AP gat
A5 @udel olgs Zxstn gRWe FAS
ARl Aoz Fed Y7] PRAP Y B Az
HE AEe] 4L BolE RE @xloM A7
Feid g ol pHU FeHlY $x8 A4 &
Foz fA&uz st aYPlE Brsia @Y
Z oliserA (tCONAIZE BAgHoz fostA 7
283 SoleAE FrhatAnh obuliAl EXolg
ARESHE A9 497 A} AHE 33 pasld
9% 49 FES do A7 4¥e NsE =
o) Way Aoz welth

ofujicato] ¥3Hel Al ALgA] ©SEET A
Aol FRF 49 4Ast v ojsAgg w
Astn @¥d FA4L BHANHE waPo we)
FAEL oprjwAl EREMolg A48 o= v
BEI Atdol B 4L HEER #NES IS
Witk Dularue ¢ Aol osw™ Az wwa
A3 5ol 98 74 99 FEe Ao gua
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o ojgE FXAFIY, ofvlmAl B AL AUz A
M3 FFHol 8% 9E FE7 MAM3E FrhHe
23|28 dHAe o|stE AAstA ofvlil FA i
Abgol Au @uFe ojde AAstHA AW @
BAAE F7NHE 23t £ ATAME ofrlx
A FAEY AR F AR E WE gy, B
W HHFE ofvjmAt FYA ALS F Frtske 4
FE Boj}p FATHOE FodAE @ston, o
=4 B ALE 12709 FolxE old A H Fol
091 (£020) g/keg/day® H954 o] 434 o
WA AP v o] FFaHTh 2y, o]
AHY Fog st glo], @A L 2ds B 223
Sulds HEdEe] FA4% FHE BFY 4 Qo) &
WE3te) F7HE PR H§UAF F UM

F3F Kt/Vureast H&35 Adoteld AAED &
e FAo HEE: gE By RaPdxMe el
ofnliit FA ol o) JAL WA Fsirh

FEAH AE2 AMASHY FHE A A9
o, AFolu oY AFE wgsts o
g4, 283 AAAFA 4% AW FA (LBMan-
thro}e]l Wshe: hdd F Ao 2P d¥dx &
4715 ol 83t FYE A A (LBMbia)e
e @3 5 o 9de] ZdotEld wldHe
258 Add AALFA (LBMCo3 dAAEo o
g AT AL ¥lE (BLBMCr)& opvl il £
AR 370 FHE ALHor Frbete @xtel %
e E o AEs utgsidn. Z7] ohE Bl o3t
o ZAY AALFAE M2 vag d7, dId=
Z4dl o4 AR FAZ 7P A vew, AA
Aol og AAPRFA, Azoteld wid P AF
Az gEAel M8 2AT d9hs SHYLS T
o] HF Atole] M7 HFE A AAAFAE
Adstnz qxe F#o Fr7ke FAHE d71A%
< #HA2AA AALFAY wA FAHSE Aes &
2 don, JAASFYE ¥F9 AR, SAHH &%
o A%, BHANY FAA F A & o=
QAL BAY 5 Atk HAZ Z YYPo R AALF-
AE F4% 243 d9ds AU QA 9
T AAYFAE YT AN dHE FA¥E B
ol &3 FUtet AAE HES, TzEY HALF
Ag 7P HAEs BHsE= o] Adeleld sjdF
of ojg AAGFALE ¢ F AU

B dAfodE £F olujical EutEMY A8 F
g @xEe &% T WEE B 98y oY
¥4 w2 g FrHes AT Fda 4¥HL 3, 6719
Ao, 22 wZHL 3, 6, 9, 1208 F9% ¥
%4 2AE RAFUT oluE &¥FHY g3 A
welo] 7 F4g vdEe Ao 1 9oyt gl
v A £F #xie] FEA GFYH BAY
4% A% BT ofvlinit EMef ALg 370
4RE (&R0 {olaA s

opn|inal FAjolol Algog AwkHog g olE
W oujdsEe 2 Add AXWEA (LBMCng
# AFeol o AAEEAL] HE (%LBMCre F
77 #Esn, e g Fay dPdH
Bt Zdsel dUddHrt sdEHE AL BRY
T AR, YR AREL ojnxet FAHAL A}
S8toin goElel el F3islx ¥ttt wal
M, B AroMe obnlat BN A F Gt
7t 335 Az wel @28 opv|Al BubRY
Kol tht WG HWHSTFLE Yol T FE )
B BNstd, dudaErt TAEE $#RE] BAHL
THstna &l

obulieat FA o) ALEEY) HQ 7)AXRE 93T
of ujukgo Hld A AzoleEld B, Aol
d wjdge e AMd AAMEA (LBMCn A
#F AFol dig AALFEAL HE& (BLBMCrel ¥
AHo g Fosxe ot & HPE HYgeq,
oteld wigHoesg I FEFHLE WeTo) #9
A Eokth oleidt A FFHRIF MR gL
el FAEAA oluiAl BA o] JYAHE o
S TAAFAR, dFAzIE APF BRAENAM =
ddzel ARV ¥EE o4 F UAA

oful it EAo AR Fole ¥H A olEd
%, Aadoleld wjdFozRe AMdE AXYR
A (LBMCr), A& AZFl g A=A v&
(%LBMCn 3 £%%3 (248, ulggd)e wgFoA
g 1R el HlE RoEA Aesid. dda ¢
Ao HEs BRds HHRLE F FolX BF o}
oesh B AR F Apdiglon), wgTolr e
dEgo] viwhgo] e o FRIAC £, H3)
ik AEe] Udw gH g9 FAE vukeE
A AFHog 7HA4dhs ¥, s ¢

ol ZasA Y oAl BHEH ALg W 5
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= Abstract =

The Long-term Nutritional Effects of
Amino-Acid Based Dialysis Solution
(IPAA) in Malnourished CAPD Patients :
Comparison of Responders and
Non-responders

So Rae Choi, M.D., Yong Soo Song, M.D.
Soo Young Yoon, M.D., Do Sik Yun, M.D.
Soo Hyun Ahn’, Hyung Cheon Park, M.D.
Jong Ho Lee’, Shin Wook Kang, M.D.
Kyu Hun Choi, M.D., Seong Kyu Ha, M.D.
Ho Yung Lee, M.D. and Dae Suk Han, M.D.

Department of Internal Medicine, The Institute of
Kidney Disease, College of Medicine,
Department of Food and Nutrition’,

Yonsei University, Seoul, Korea

Background : IPAA provide nutritional benefit, at
least in the short term. However, the long-term effi-
cacy of IPAA in PD patients remains unclear. An
attempt was made to evaluate long-term efficacy of
IPAA and to ascertain possible factors associated

with improved nutritional status after IPAA.

Methods : The 46 malnourished CAPD patients
were treated with IPAA (one exchange of Nutrineal®™
daily) for one year. Various nutritional, boichemical
variables, urea Kkinetic study and measurement of
lean body mass based on creatinine excretion
(LBMCr) were carried out at baseline, and at 3-
month interval thereafter. Responders was defined as
those patients who had an increment of mean
LBMCr more than 20 kg and/or an increase in
mean %LBMCr (LBMCr/Body weight) more than
5% during IPAA treatment.

Results : After administration of IPAA, BUN, Cr,
LBMCr, %LBMCr, nPNA, SGA, and exercise capac-
ity increased significantly. But, protein and albumin
level showed no significant change. Increment of
IGF-1 level was significant. At baseline, responders
had a significantly higher hand grip and back lift
strength compared to non-responders. [PAA treat-
ment significantly increased in BUN, PNA and
nPNA in both groups, but the increment of them
was pronounced in responders. IPAA resulted in a
significant increase in serum creatinine (106 2.1 vs.
11.8%26 mg/dL, p<0.05) and %LBMCr (708189 vs.
76.419.2%, p<0.05), hand grip strength (23.2+7.3 vs,
243t77 kg, p<0.05) and back lift strength (67.0*+
274 vs. 753%266 kg, p<0.05 only in responders.
Serum albumin level remained stable after IPAA
treatment in responders.

Conclusion : IPAA treatment for 12 months pro-
vided some nutritional benefits in malnourished
CAPD patients. And, our data suggest that response
to IPAA is more pronounced in CAPD patients with
a better preserved nutritional status, "especially in
those patients with higher back lift and hand grip
strength at baseline. (Korean ] Nephrol 2002;21(5):
767-779)

Key Words : Amino acid-based dialysis solution,
Malnutrition, Continuous ambulatory
pentoneal dialysis
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