AL A 168 A 1E 1997

1672

A&A g BubEY 3z AzBFA SAYY vlm

QAR 3o} dahetma, AFARADTL
SHH - 0/l8] - RS - LT - ZAS - HFH - 0|2 - BOHY

A YL 4 FGF

NIy - 2XY - 0B

o)

A&A 2 BEM(continuous ambulatory peritoneal dialysis, ©]3t CAPD& 9§ A
2E ¥ BEL 9NF A} Feldl 7iAd A oj3tee FUt FutE 85F3 A4F A
3 L EZES 49 JQdf 8 E § ohdd 90F gIdz AHd Foid € 9
S8z AAYFA(lean body mass, ©]3 LBMZ o3he] #4E 7139, ol#i¢ LBMS
o] gl Yo FEAHUA AAZ FHERAA FrIEe) FFLEl tiE F23 AARE 3}
43t} CAPD #xte £4 7i3te] F7HE45 FAAE T8 T 59 o2 A% AF F
7tz g9d 93 JYAx 9 LBMY Z4AE 2743 Boldx] gol FAZU JFdEe H
7t F83tk £713¢0 LBM &340l BB os HAAHA g U ofA7A A 44
o] 4% 4 9= LBM 23 =77} AREe UdA 98 @AM AMAZEE o] &8 F3HY
LBMS H7l= CAPD @#xkdAe] ddided digd 4% ARE ATE & AL Aotk
A AR 2T BA#ERFAA LBME ZAHsied olF oluvA] WAL #9E(dual
energy X-ray absorptiometry, ©]3t DEXAS ¢5he] A&Ao] =rin &alAd oy 37}
o] Zug} nlg oz & o} Pl A olE4F & gk ol AdFAE dAUEm o
FoE Angdx ol A4 3709 ol BUEN X5g Ui e $AF Y4FHez ¢t
Ay VREL Ao E DEXAS UAASH (anthropometry), A2 & H(bioelectrical
impedance analysis), ¢4 &9 (infrared interactance) ¥ Z#oteld FH8H(creatinine
kinetics) o2 &A% LBMS Hwdle] DEXAZ 33¥ LBMI 713 43dA} =2
A A 44 48 5 de AP dolnax vt

) oA 82 3089 Ad 2XE @39 dxp) 47 15%e|e HE £4 713e 355
Aol x el Aoz= A AlFA2ldel 16%(53.3%) 22 713 R

2) YF YA g9 FE¥ 39+05(mean*standard deviation) g/dl, &3 @#3 o]}
£2 0.98+0.16g/kg/day, 28] Weekly KT/Vurea ¥ E& A#oleld F4&2 742t 208
+0.34, 65.81£22.1 I/week/1.73m”| itk

3) DEXA9 9% LBM3 ob& dl7kx] el o3 LBM Apolele 27 FAZLE 999
o] AuTA Ao, olFAME AAASEE o8 A5} AT DHF AL
D AHr=0.899, p<0.05).

4) AA AFo) A LBM9 v(%LBM)E ul7}A] ¥ 54 DEXAd 2@ %LBM3
EARo= e 4o FABAI} ded, QA AMASZYE o]&F H97F DEXAS 7
2 9e ABBA AAHr=0.908, p<0.05).

*» B A7k 19969 E QAT gt Z2AE dA7Hldl gt ojfoAe.

- 55 -



~— The Korean Joumal of Nephrology : Vol 16, No. 1, 1997 —

5)QAAZ e 23 LBM2 HT =237t -0.241, root mean squared prediction
error7} 2716 2.2 G& A7}A] wel] v& 743 ¥kt

6) DEXAS} QAASHA <) LBMI ¥4 474, &3 993 o3k, KT/Vurea &
EE Zgoleld H4E Aloldl godE ABAAZ Gk

oj4el Axz UM oz ¢AY CAPD A UAMAZYPL DEXAZ £AH LBME
A7) 4712 ¥ JRed 7Y 2 v Ee 228 AR wEk A AAASEE o
43 A713<1 LBM &AL CAPD #2419 J%dd] Hrlet 49 HAx Hrlo & =&

Z Aoz Aggcth T3 LBMI ¥ €87, £F3 9l o3k, KT/Vurea € &
goleld HAg Alojo] ABF J@AAe L &M E v 7|zt AN AFPAQ

77} a4t

0, AN
R N ode

r

M =

B7] AREA f@RA JFAze &I FHE
Aoz dA glod, ol& A o|#E F ATE
3 28 AVTAVE Y. 48 A7 dad ¥
B4 Agg 93 e FRAE F 10-30%0A o4
AFo A A5 vl&o] T2 YR, 13-70%
oA ¥y gRW Fxrt oz Jdfes?, o
gxte) AgT 2 B AN, A& Y
EulE M(continuous ambulatory peritoneal dialy-
sis, ©|3} CAPD) X&& e #AEY 74 89
=4 gAEng 9¢ Az e} ¥331”, o 40%
7b 4 Az el e Ao nsm Yo

gadolla e Hrt whEes &I AMEHE
AR A% AF, AAAS =AL A AR
Zo| i, zeiy 85F0] ©E AA ALY v
Aol Walrl EA4%te T AFA #xte] FduA e
olgdl ATES aZ Gyl Feld Mol &
o Alo] chely A=k w2 294 A GE ¢
w2k protein equivalent of total nitrogen ap-
pearance) S ¥d ¢wld 3] o FaT
ARE AFsty, AAYFA(ean body mass, |3t
LBME ¢3hE 2] ol Hgie] FHHA A=
A7)zre] QdAele] A Fog AE2 Fea
D LBMS] #aE BHAEI BN B BEF 4o
HFHE wogstn, JPAzd B 0|29 LBMY
30-50% ol4dtel #AaAE WAL RIALE T
12 geju CAPD Al e F47IRe] S7HEs5E
EMAL 55 2 F49 AF FtE 9iEd-E%

Az 28 4 LBMY ZAE & 338 + ot
¥ wetd CAPD 8xF0lA 3714 LBM] 34
2 s dild G YN EY ot B
B4 AHE: oo a4 AEE 888 ¢ 9
o .

LBM2 g = A wWidEs FAA(total
body water) &3W, % # %% (hydrodensitome-
try), 2% (total body potassium) &Y, AAA
Z®(anthropometry), #H94 ZA%(infrared in-
s A & WH(bioelectrical impe-
dance analysis), Z#ote]ld F & (creatinine ki-
netics)& §&% Wy, FFARE FA(dual
photon absorptiometry) 2 olF oA WAL &
d%&(dual energy X-ray absorptiometry, o]&}
DEXAZ o3 So| A2 ¥ Az Aza
DEXAE A T4 AAY FA(fat mass), B8
A FEAl(lean soft tissue mass)? &2 (bone mi-
neral content)22 F¥3le} &A%tk DEXAE &
FAREA EAYa 2E 485 E AREEY ARy
o2 o]F A WEsle Gadolinium'™ ¥
2 A ME g2 dquA e X-4d8 ZAATE X-
A BARAE AT Mazess Tl 1990
DEXAE o83 AA 74 FAHS $ET o F W
BA1gd o8] DEXAE ©]4% AA¥z LBM &3
of g =EEc] RuHo 4 DEXAE A 74,

53] AALz LBME FAsted & AREE <

Ao
o

teractance),

Ay ¢k E§ DEXAE AL SAsted o
z# o] sty Ay A 9L ¥A U] d&E
o A4 dzTdeE gd Asted 4Es AW FE
Az AAA e FA BApdA A FAEE &

_.56_



— Hyeong Cheon Park, et al.: Comparison of Different Measurements of Lean Body Mass in Continuous
Ambulatory Peritoneal Dialysis Patients —

Hsed Jb %Y Res ArEd® ™. a#y
FA7IA g 717 mEel YA PA AHEY &
g wel stk

£ AFE CAPD B4 Aol 44 88
& A AAAZE, HAY F4, AU~ 23y
3 =ggeled FH PHel g8 &Y LBME
DEXAZ £33 LBMs} vwslel DEXAR &3¢
LBME 7} & 998 4 9t Pue A¥%esz
A olg BAAM Bt ZEY JPges) Holel ]
JstaAt & AT7E AYsech

Che) 3 iy

1. 04 &

Azt st B4 Augs G Ly
ARAFoz AGws HAT 3749 o4 CAPD A
BE 21 & A FoAM AT 14493 Bl
U 4oz Y CAPD 84 F =84 9
ok Al H7bE(subjective global assessment)%
A okl £33 8l 308& ddez {5t
g ARAZE olee] FAES, TS TEE U
Buldg 9 2% F9 0] e = 4T Y
oA A <3t

2. ¢ d

1) 24 S48 F8(Urea kinetic modeling)

24N ZHESH vl BupeAda Lwel e ¢
A 3 o1 FE Al I, AFE FAE F ¥
Ae st ¥, WA Jdoleld, F 243
43 429, ezl FAHUT 24ALNFY
oy EuEdoly AoA Ztzel & Ry, 24
o} AelElde F=E TIHTh

Weekly KT/Vureats 24X B84 S $¢ 8
49l Fx&(clearance)d Fad A 84 HAEE
g FRo) 7€ Felo] FEgen aiF A BEE A
dZFe FAAe] @3 Watson normogram<
olgsle] A, 1o, 7l, BFAZTEH d&E FAE
o] g3,

¥&3 oA olzl&(normalized protein cata-
bolic rate, ¢]8t NPCRZ <93h)2 Randerson% <]
o] o3t @AM AS(urea generation rate) 2%

H AMSEn #gxie] AzAFos EEI(EAY
¥(Table 1).

2) B 3 0lElY M2\

#5F Adoleld HA-&(standardized creatinine
clearance, °l8} SCCr2 o432 2417t B15 42
¥ FeotEld A4S [ A AdolEld Ar g
£ #¢ FHd 78 FF F AE AyYes IF
33tk

3) LBM &%

LBMe] &AL &7t HAl 399 FEYH= e
ste] EFule] EMdSs 3] widg ¥ FF 24
7 Fo 7 vhdel et SA3Y. duda LBM
£3.& BiodynamicsAte] 2 310 d¥ddx 237)
(Biodynamics, Inc, Detroit, MI, USA)E o|&3}4
23390, 9dx AR S dMe SR
Rl ZAE F7] dEe AP 2PANZRY

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

1. RRF(residual renal function, ml{/min)
RRF= [(Ucr/Scr+ Uurea/Surea) X Uvol]
/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

V: total body water(Watson et al)

3. NPCR(normalized protein catabolic rate,
g/kg/day)

NPCR=PCR/standard weight
PCR(g/day)=10.76(Gun +1.46)
Gun=(Dvol X Durea + Uvol X Uurea)/1440
Standard weight=V/0.58

4. SCCr(standardized creatinine clearance,
Vweek/1.73m%)

= [(Dvol %X Der)/Scr+ (Uvol X Ucr)/Ser] X7x1.73/

BSA

Ucr: urine creatinine concentration(mg/dl)

Scr: serum creatinine concentration{mg/dl)

Uurea - urine urea nitrogenconcentration(mg/dl)

Durea: dialysate urea nitrogen concentration

(mg/dl)

Uvol : urine volume/day(liter)

Dvol : drained dialysate volume/day(liter)

Gun' urea generation rate(mg/min), BSA: body
surface area
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1212 "ol &9 &858 AUYEE FE F9
¢ dHda £ A3t & AN 24E
B, 2 8¢&3 BE, J8ln o8 UE B9g 43
2 AEE F 4¥8 A3E FaAsln &% ¢F
of FIH50kHz) FAF(UImA)E ALA E8F
I £E3 @Ezte] AWUAE FF§ WA
A4, dol, AF & AFAIE & 152 Fof AR
WE(%), AYFAke), LBM(kg) 2 gddx 3E
ol 28€r) HPA vt} 33 vt 2AF AEHFE
AH-EHgith. LBM 9] Al4EE Segal 59 FAd 2lA
3] YU A 27|18 T A&

Table 2. Anthropometric Measurements

Skinfold thickness by Lange caliper
Body density(D) calculation by age and sex
adjusted equations
(Durnin ¥ Womersley, 1974)
Equations 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 X log(sum of four
skinfold thickness)
30—39 D=1.1422—0.0544 X log(sum of four
skinfold thickness)
40—49 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)
Equations for women:
Age range
17—-19 D=1.1549—-0.0678 Xlog(sum of four
skinfold thickness)
20—29 D=1.1599—-0.0717 X log(sum of four
skinfold thickness)
30—-39 D=1.1423-0.0632 X log(sum of four
skinfold thickness)
40—49 D=1.1333—0.0612X log(sum of four
skinfold thickness)
50— D=1.1339—0.0645 X log{sum of four
skinfold thickness)
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)

M AW o¥ LBM &AL FutrexAhd
249 5000 #MAY ZFH7|(Futrex, Inc, Gaithers-
burg, MD, USA)& A48l 33t 239
He HHAE e AHdA B B4l LEEA
¥, kel gl A 930nme} B9 F5E
o] Huid 970nme} F FHM& AW &He y|E
A o]Fute] FAMEt wAlEo} HEoleE F
Ao AZ1E EHEY 12 vg2 AAYs LBM
o AZE AFd, 33 vHE 29 AesgpEe
ARS8t

A AZoZE AR ¢ AFE &A4397, Lan-
ge caliperg |83 A5ut2(triceps), °lF9a
(biceps), ZAE 3 H(subscapular), 4%4ZZ(sup-
railiac) 59 4%-$oA 538 T (skinfold thi-
ckness)& AR (Table 2). £4 e gr
ARE, 25 4 2F9 Az gt g3y S
WY F glomg #xyl £ wjdF el
AN =3 FAA Y] 7le3 HA g 23
€ Haz}y) A3te 4% dAA 23 9A
A&el wel 33 vt 2YJLE o|ge H&EPFEL
ZARoZ AL

Adoleid FHE 2dS o8¢ LBM AL
24N T widE EEMG 2 LdEg g4 AL
st Zdoleld wid#LE =A3lo] Keshaviah 59
F4& o838l LBME At (Tabel 3).

DEXAE |83 LBM &AWL Lunarile)
DPX-L E%(Lunar Radiation, Madison, WI, US

Table 3. Creatinine Kinetics

In the steady state
production==excretion + metabolic degradation
(urine + dialysate)

Excretion (mg/day)=VuCu+VdCd
Metabolic degradation(mg/day)
in normals=0.418Xbody wt(kg)
in patients=0.38 X Scr(mg/day) X body wt(kg)

LBM(kg)==(0.029 X production){mg/day} + 7.38

Vu: volume of urine(mL/24hr)

Vd: volume of effluent dialysate(mL/24hr)

Cu: creatinine concentration in urine (mg/mlL)

Cd: creatinine concentration in effluent dialysate
{mg/mL)

Scr: serum creatinine(mg/dL)
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Table 4. Clinical Characteristics of the Patients

(Range)
Sex{male:female) 15:15
Age (yr) 46.7£98 26—65
PD duration (months) 3H5+252 78—-1174
RRF (ml/min) 1.02+£1.48 0.000—6.499

Underlying renal disease
Chronic glomerulonephritis 16
Hypertension 11
Unknown 3

Values are mean tstandard deviations

PD: peritoneal dialysis

The other abbreviations are the same as those in
Table 1

Table 5. Biochemical and Urea Kinetic Data of

the Patients
Hct(%) 25759
BUN(mg/dl) 53.8+10.7
Creatinine(mg/dl) 11.9+32
Cholesterol(mg/dl) 19432
Albumin (g/dl) 3905
NPCR (g/kg/day) 0.98%+0.16
KT/V 2.08+0.34
SCCr(/week/1.73m2) 65.8+221

Values are mean Lstandard deviations
NPCR : normalized protein catabolic rate
KT/V: total KT/Vurea per week

SCCr: standardized creatinine clearance

A)2} total body scan software version 3.4& A}
4319t DEXAE 4#Agelsd =3¥(dual ph-
oton absorptiometry)®# & 9z W& o] &3}
o AATE L& SAHHA 28u DEXAY A%
AR YeE Gadolinium'™ SHLA diile] X-A
izl BAFAE e &, 641 3 112 ]9
AAE A E AR A dEste] F 49 o)
Yz Fde] 2AE B8 4 dAsd:s M2 g8
attenuation B]&E 73t U229 fat mass, lean
soft tissue mass(Z%, W7, HMFE) 2gn
bone mineral content %9 37}4 ¥ 27 UYF
oA ZARG”. A e FRse] EAAL
A 25 wjadt delZ DEXA ZHAMo] vz
9 2EdA oy E70A lem HEez 2V
fast scan mode® I&Ho g2 S o|WA AAFA
£ &Asd o g3 A gEFS <F 0.002

Table 6. Anthropometric Findings of the Pa-

tients
Anthropometry
Height (cm) 162.1+7.4
Body weight (kg) 58175
BMI (kg/m2) 221+25
LBM(kg) 424156
%LBM 733%73

Values are mean=standard deviations
BMI: body mass index

100
90
80
701
€0
50
40

30

y=1.00x + 0.71
20 r=0.997
10! p<0.05

Body weight from DEXA(kg)

0
0 10 20 30 40 50 60 70 80 90 100
Body weight from scale(kg)

Fig. 1. Correlation between body weight measured
by a standard scale and body weight by
DEXA.

mrem FAEE ©FZolgirl

4. Fat free mass index(FFMI) &3

FFMI®] &3& 7zt wied] e LBME o4 @
Zte) Aoz HF3lse FFMI = LBM(kg)/
height(m?) 342 AMg3te] Aaatsich

3. BA a2

E74 AHglE= Windows-SPSS release 6.1% ©|&
AT A Ade HEXEE ARE FAGoH
AFENY ABBAE 7HEH7) Y3t g PR
M3} paired t-test & AME3IHZ, FAZ F9g4e
p value 0.05 v|gte g 3¢}
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2 o

1. Chat Xl| aX BT QIHIHE EA

o3 e 30" dAkst A7 242 157 o
R, BT dBL 4754, FF BHFY 7132 360
Adolct. T AFAF] AU FBo2E WAYAL
FAAGo] 169(53.3%) o2 71 Bkm, 1Ee, ¢
2l BEHel EoldtiTable 4). #ATe] 7 48Y
FE% 39g/dl, RRF2 1.02ml/min, NPCR2 0.98g

/kg/day °lle® KT/V % SCCr& Z7 208,
65.8 1/week/1.73cm’ ©]AtHTable 5). thit Fx}el
Hodgs AFe 22 162.1em, 58.1kgolds, Al
AR 4(body mass index)= 22.1kg/m>olt} ol
AAEYos 4&g UTF LBMkeg)S BT %LBM
& 72t 42 4kgF 73.3% QAtH Table 6).

2. DEXAS} HA N8 0|28 HI2 Hlm

94 845 A2 A4 DEXAZ 238 A3
Fe 247 581+75(BT+EFE Wibke, 569174

Table 7. LBM, %LBM and FFMI Measured by DEXA and Ather Methodsin CAPD Patients

DEXA BIA Anthropometry IF1 Cr kinetics
LBM(kg) 426+6.3 440+6.3" 424+56 461+71° 432+86
LBM(%BW) 73.9+10.2 76.1+9.7 733%73 79.6+86 743+11.3
FFMI(kg/m®) 162116 16719 161+13 17519 16323
Values are mean Lstandard deviations
DEXA ' dual energy X-ray absorptiometry
BIA : bioelectrical impedance analysis
IFI: infrared interactance
Cr kinetics - creatinine kinetics
*: p< 005, vs. DEXA
70 70
2
% 6C . 60
Q =
_% 50 ;.%‘ 50
£ 5
2 a0 S 4
< 3 08501+ 7392
5 207048482 o
5 % s % rO81
p<0.05 D<C05
20 20
20 30 40 50 60 70 200 3¢ 40 50 60 70
LBM(kg) by DEXA LEM(kg) by DEXA
70 70
. g
60 , 2 80 .
T ., i U .
7 50 . € 50 .
_@ oy * @ % c~
S 40 < 40 7/ .
3 ** 2 .
i~ * y=084+542 ;3 30 o yEiU-237
1=0 848 S =083
20 p<0.08 20 p<d. 05
200 30 40 50 60 70 20 30 40 50 680 70
LBM(kg) by DEXA LEM(kg) by DEXA
Fig. 2. Correlation between LBM measured by DEXA and LBM

obtained by anthropometry, BIA, IFI and creatinine kinetics.
BIA : bicelectrical impedance analysis, IFI: infrared interactance.
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kgfa Azt Aol A% AFF FAHgel FAH
2 fddA w3k AR HEgR 23S A28
DEXA®] g MZF Atolofles AT 0999 o
5 AHAAE Y § AT SEE(standard
error of estimate)® 0.58zm oI} @& 4y 3|
A2 71&71= 1.0082 13} ztolrt Ao §l3, v
HHe 0712 4o 233AcKFig. 1).

3. DEXA¢ CiE H38o m2 LBM, LBM
3 Fat Free Mass Index {3zte] Hixm

Table 72 Z} ¥d W& LBM, %¥LBM % fat
free mass index(°]3} FFMIZ 93hel e Y
Rz gtk AdAASET Foleld FEE WEE
0]£% LBM, %LBM % FFMI &332 DEXAE
o] &% LBM, %LBM % FFMI &A%z A4
2 52§ Aol7k gtk a2 BIAS} Infrared
interactance(°]3} IFIZ <¢hE |43 LBM,
%LBM % FFMI £X& DEXAs 7% 44 4¢
242 5gok(Fig. 2 & 3), DEXAE o83 Wy
Bt} AR Fo3tAl &AHake]l w3kt 53 IFI

2
[
£
g 8o
e
=
[
<
z
s 50
om
2 y = 0.647x + 25.480
° r=0.908
p<0.05
0 60 80 100

%LBM by DEXA

%LBM by IFI

y = 0.683x + 29.082

r=0.815
p<0.05
4040 60 80 100

%LBM by DEXA

£ AH43% LBM, %LBM, FFMI &&gto] & %
HEo n& 73 =4 JIcKTable 7).

DEXAZ &A% LBM ¥ %LBM# th2 4717
WS W& LBM % %LBM Atolel AdaAd
U AE TS Fig. 29 Fig. 39 EAl3th

DEXAR &A% LBMI v u7ix] @i o
g LBMS SAHCR {934 UHT 44 Jad
AE B ATh(r=0.833-0.899, p<0.05). E3] AAAZ
e o]g% H$sh rate] 08992 P AuAAsL
=9ty R’gE 0.808% 71 =%H(Fig. 2).

%LBM 7%% DEXAE A 7] ¥y =
%7} DEXAC &% %LBMs EAMoZ #o3HA
A ABAAE ¥AHr=0.681-0.908, p<0.05). «
7IHE AAMAZYE o4 B9} rikol 0.908% 7}
3 ARPAZ =kn E£F R'AT 08252 M =
kcH(Fig. 3).

Table 82 DEXA W< 7|Fo2 ANY 37
dl&2 2t 9 root mean squared prediction error
(ol3 RMSEZ %3hE uEhizm Ut AQAA S
A FF %2217 -0.241°1%12 RMSE 2 2.716

100
< .80
[+s]
>
pel
s
et}
-
£ a0
y = 0.784x + 18 199
r=0.829
p<0.05
40
40 60 80 100
%LBM by DEXA
100
"
2 L ]
o 80
<
g
®
°
(&)
z 60! .®
= L ]
g *  y=0753x+18712
g r=0.681
005
40! o<
40 60 80 100

%LBM by DEXA

Fig. 3 Correlation between %LBM measured by DEXA qnd %LBM
obtained by anthropometry, BIA IFI and creatinine kinetics.
BIA : bicelectricl impedance analysis, IFI. infrared interactance.
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Table 8. Mean Prediction Errors and root mean Squared Prediction errors for Measuring LBM(kg)
by four Different Methods, Compared to the Measurement using DEXA

DEXA Anthropometry BIA IFI Cr kinetics
ME Comparison standard -0.241 1.464 3.606 0.616
RMSE Comparison standard 2.772 3.849 6.312 4851

ME : mean prediction error
RMSE : root mean squared prediction error

The other abbreviations are the same as those in Table 7

22 iAWy F MY 9tk o #@xE diE
TEsll LBME vasded $d 25 AgAs
£ BIAGA dAASYE 2d o Edoeuv(dak
0.856 vs. 0.810, ik 0.889 vs. 0.734 ) HF d&
23 @ RMSE & dAASHAA of w3t
Z: @7 d2exk 0358 vs. 0.967, RMSE: 2.60
vs. 316, o2k HF dEHexk 0485 vs. 3.07,
RMSE: 2.82 vs. 3.84).

4. LBMY 24 33 of 3 §3 Fpiag
AEEH

DEXAE AH&3t £4%¥ LBM3} Weekly KT/
Vurea, NPCR ¥ ¥3 4EY7He] A &%
-0.211, -0.079, ¥ -0.0802 &9 4BBAE B
FAH22 fodx Wkt DEXAE AH§3tdd &
4% LBM3 RRF % SCCr Aeldle AaAS7}
0.194 % 01532 %] FAFAE B2 A F
g JagAst BEsA gt

n o

2OENE wE @] 4Ry @R8] Fvlea
2 $Ho2 QPAzIL HAY] Avke EAF
A7 HRA Betwale) HAzg Hrlee Aol F
2% o2 UFSHI Yot CAPD Bt F4de
2 g P opulicil] 24T, YEsE B,
2R guizis $Hde 58 TR FTE 4B 44
e Soz JPAzTt H7] Ae AHelch A%
H, AAAZRH PP CAPD Bt JYyeiE
B7ig A7l ofstd A CAPD @3] 18-56%
7t YAz Aeol de Aoz wustgd®. 2]
A%A SRl LASE Gud A9 Tt F
dd 95 2 27 AMES LY A AL,

e ¥A ¢8vl Ee CAPD $AFAME FY
g 2 APTES F7ks wdo] AT H2 T4
RE 23 3t $AEY FHo] FAE dgd ¢
2} g AT A B Bl EolAR glom,
AEY FAL 2o 4 et 2HE FHo] 9l
282 FAHQA B HEx € 4% AH Fris
olE #xle] FHE 2 APEES AR FAT 2
Aok, B3 CAPD #ApiAE F4717t0] F71d
T& BAGE 38 €2 F+9 AT U2 g8 ¢
-G JYLE FEHyt =FEHA gonz 74
Al e Bk tg FaEt

Y dele] Hrigdls 719 g % oy
A 2 4% A9 A, "5 &4, A4E
TF &3, FFAHA AAASG AV £ 2
&5, dyday 228 5 o8¢ LBMA AA
& 53, 84 53 RS o] 83 OdwF olstg
Z&7A prognostic nutritional index(PNI), Z28]i &
A= gk Ael HrPH(subjective global assess-
ment)e] glom, AsH ANFERE A EET,
urea nitrogen, transferrin, 8% IGF-1 5& &+
glq_zﬂ—m).

8528 vl oAl 9o B3 2 AW ARE
HlZg Aol kst dag v)A AA FAA
Bsleg 2498 4 A, B3] AL2AT Aoy A
o] 52 o4%oz AWzt LBM |AF #Favt
2428 & d. LBML o] whuld g3 FEH
¢l ARz AAAAA A Fx @ JFdeie 2
& FABAE AT glo] ENEA #xpEddA G
el FFAE HrhA A gRYle|yv transferrin
2o o A8 gz 28 AP gl
LBMY A4zl F BF AFo] digh LBMe] 4
&(%LBM)°] 70% Rez <A 3z,
CAPD #AE9dA:= %LBMe] vz 70%,

o3

_62_



—H33A 9 109

60% oldd W JUFErt FEF HAo2 RuFo]
ATH?. E=F LBMo] AAHTH 40% o4 7HAEH
AgHA Aoz LA o’ gdge v oy
g} o Fo} BHsly FMo AT g HrisEuE F
7132l LBM9] &#o] Fa3lch

B 439 #A5L 3y NPCRel 0.98g/kg/day
2 AFHR YE 12g/keg/day B} Fer}, 9%
dele] AsteA AEQ FF YA ¥, AA
A&gH A% AAFASF(body mass index)7}
z+z} 39g/d), 22.1kg/m’2 F4¥91Ath LBM] A
4 e d3En Ao g dFEy & dFdAs
DEXAZ &3 dx &4 197 %LBMo| 67%=2
A48 71E 70% Bk ¥a, Ax b= 539
%LBMeo] 60% vigtog ZAsglo] AA Ay} B
6ol AART ¥ %LBME z1 U< BAE
Foh AA i BAEe BF KT/Ve 2.0801%.‘_?_
BF SCCrol 65.8/week/1.73m’Z Eo54L A
A A¥E R ATk

oAl Ax243 FTZ3Z|(total body bone mine-
rale2 FA=H zm dzxA& A Awz(fat
tissue)T AAWZA(lean tissue)E FEE 4 U}
AA At} FF HE Fol g I wEshaA
AA T4 AR FHol P Yoo AR, UA)
TA i A0 A g AT 19409
AR Behnke 59l o#d A A=, €
LBME &AE F & ¥yde dATHA MY
AR $£F APYU(hydrodensitometry), =285 4
A, °lzﬂ AZ ZAM, AYolEld F38L 8%
uhy Bol gz Yuldx ZAHY 2 DEXA Feol Al
2o] Lol &4 AHgHT A

B d7e A4 B FHEATA LBM &
ol AA7A FEg Pgoz LA
DEXA% AQAASH o] JdelA E4A AHRE
£ Qe WHEZLY ABHAS goluy) A & W
wzte] LBM, %LBM 2 FFMIdl g YJa=e
LBM % %LBMS9 H#Fgt#e] zlolg wim sl
k.

—_—

DR

Mazess 2 1990\ DEXAE o83l o4t &
e AN FUE, 4 FUZe dxd FAHLAE
Z234stgh o] AjdA DEXAE WA & o]
HodA AEg 74 AR BA4& & F Lol 4F

D&Y e BUFA Bae) ANLEA FHYe) M2 —

SIQH?. Pritchard $& 19939 43 AZY, A4
A&H, 9942 33y 4 4 H4E $o 183
3 ws} wlwsled DEXAZE wlma HeshA d=
2 2A4%e 2EIAN. ¥ Svendsen S&
ntzle] SR E A Aty HE 2NE Age
¥ DEXAS® #A#e wlwste] DEXAVE vy &
A AzAY T4 4EE YL AT
Horber 5-& A4 ¥ FA3xzl0x DEXA7}
AALE FBsA EATS BAFAR, Stenver F
< ¥ £EMqYUAFAA DEXAT 9A FTAHL B4
Sed F888 A% olF DEXAE o2 g7
A A 74, B3 AAYH LBME ZAsed =
S AL Az JP TP 2B Az A
Z Mgl og fAEe MEF3 DEXAG 9% A
AR vl £ JABAE 2o DEXA7ZL A
T4 A#sA EHP¥Y= Stenver 59 Bt
Arst g Aok

Brulez 52 899 A AYxiset 1499 BHups
ARASES o= LBM EHHL wasty
DEXASt QAAAEE Alelol WHE AunA

(R2=0.79)& A3, =8 Bergia $ 3149
EEY #3xEg dide® DEXAS QAASY,
BIA % ZoleEld L o14F LBM &4HE
vl QAAZ Yol DEXASH 714 AundArt £
stckm sty er?.

B A3 AAASH o8 LBM 2
T+HHE U7}t 424+63kg 02 DEXAE AHE3lS
Z24% LBM 426*6.3kgd 7FF 24tk BIA
ERRF IFI8] 35t ¥dTEF Hapt 44 440
+6.3kg, 46.1x7.1kg2 FAHCE fFoslA 2 A
o] Bith BIAS ¢ Fle] AF Aleje] Ay
Age HAslg ARy 4 LBML AMsez A%
9} FEe] FrtE SAHE AY AYE Fa2AA A
el Aok LBMS 7bE z#¥ch £ IFIE
°114H &Z, % —’FH& saw AzAL LBMLoZ
7 2L 78 AFIt £3)
ZulE] 3 AT ‘T“E‘C’] z}ZIS}E v Zo] & BugEy
FATAA o9 FE& LBMoE 23 AXlstd
Aozt A7 ez AZHH®. Keshaviah Sl o
s addoz AE BNEA sz Ao}
Eld 33 o] LBM &3& BIAY IFI gl

J')l
Tu
it
ol
o>
r_.

O

_63_



— The Korean Journal of Nephrology : Vol 16, No. 1, 1997 —

9% LBM A vlsh SAgke] Aoigte] Fgton
frold ARBAE Holx 3lo] LBM EFA 83}
gz 3339, vl Nielsen §& B4UA% &
BEN AT 2 BN A8 ¥R g w4 AR
g7 DEXASH Zdoleld FEd A%
LBM &Azg wwsle A8 2 5454 Xy
oA Zoleld Fedl 2% LBM 3 748
o wx A9 259g vt gt &
ATA Zeeleld Fae 9§ LBMS HEt
EZFHUAE 432+86kgo® DEXAE |43 LBM
Bt} 3A A" A0 FEAeY S
A" g A4RBAE 2o Keshaviahd d3e} FA}8h
et

E d7FdA DEXAZ &A% LBM3 o4& 4714
wioz &4 LBM Aloldls A4@AFrs EF
0.833 olxez WHE ARBAS A 7HF B&
3 24 WYL LHT ABHA By o 7ol
e Fae HT dFeat Fa e 48
Aol A EZ B4 9)E root mean squared predic-
tion error(RMSE) #tel Zolopdc}”?. DEXAZ &
¥ LBME 7|22 e dAASEeE &
A% LBMY HF A& 238 RMSEZ 47 471
el ghed b &gtk o $RE dHE TR
o] LBM(kg)¥V®3E 4 9 2T AdATE
BIAGA QAAZY 2o o Ehoy BT 4FL
2 @ RMSE #2& AMASHEAA o Zeol Gz
FRFAE A ASEol DEXAC A% Wix 73
2ZAEL ¢ & Ak =¥ AAASEL DEXAE
Aelg e 3714 LBM &3 W ERE 493 o
A ARAAE 22 o) AAU2 Y, IF1 R
Ayeleld $YEL 043¢ LBM FHHTN] A
A7 2+2} 0,785, 0.861 L 0.873°]1Hp<0.05).

AMAZYL BF9 A%, SA4F &5 AE, #
Zz2171e] 2R A7t 5 A8 e g8 LA R
AE & Yn'?, Pollock $& BURA @AM
A=Y FAELHeZ 9FE dPdx HHE
&g v o FAL el opzta FEsA
0 gz AdAASEL 598 A5 FAHE A
%2z AZie 2848 ARG 5% e 23
Zte AL BYF glon £ A} JE=
A TS AHEE AS oA s AEE U E

Koau o

4 4 gz A gt 2 dFeld= DEXA
o} QlAAZY Alold] &L ABBACL AULo] TEH
Am, olBF A s9E 9 A RE Y
AAE BE3HY 8Adn AALGFAE et
«d3 Ao @& Durnin®} Womersley(1974)¢]
F4L g4stgd HelA 719 Az Atggct

%LBM &AM E DEXASH Uvz] 4714 ¥y
e} A@BAS7E 0681914 09082 FTARHE F
o3l n, ¢dAASY DEXA % #gzke) A
A 1 w1t

FAAdE LBM3 AASE AFe vg2 BHS
o Qe utte ARE FFsFoy 77t &
ol ooz ke F¢ st FHE P
Bt F53 $49 %LBMS el fAMEEA AlLts
£ 59 ddo] ). o) mAI] dH AFE 7
Fo2 EF3Y LBMI AXWE fat free mass
index(FFMDE EAI3te] AAo] 7] g A5
Qe dmel Abg® up A B TN
FFMI 3% DEXA % ©& gz da=7t ¥
%3, LBM € %LBM Z3A3 ul37bA 2 DEXA ¢}
AAAEE Alolol A@ABA 7MY Uch

LBMS 24 33 23 © ¥ g 4
f@AE o1& =¢o] gt} Schreiber & 83 ¢
oyt LBM, PCR, urea generation rate(°]3}
UGREZ ¢3hel #od daaArt sivkn 2333l
I, UGRY ZAe %¥LBMe ZAies £3F% 4359
Bo] gkm s, wRol Brulez 5 LBMe]
¥y 42yl prealbumin 2 transferrin ¢ 9%
Aejel AzetE AR e A A@FBACE ok s
93, Cosentino %9 ATz Y £¢5H7
LBM Ajole] AuaAg Ay 4 g @ 2
AT AE LBM3# 83 €%y, NPCR R KT/V
3 frold AnBAE BAY & AU olg T
Az ¥3 9By 2 NPCRo] visceral proteing
g3l X ¥ Y™ ¥l LBMeol visceral protein}
¥ o& somatic proteind HFdle A Hol2E o}
eh}=s Axetn Azgch

AEX o7 CAPD #HAlA AAASEE ol &3
LBM9 &4-& BIA, IFI 2 Z#oleld $3% 3
of 9% LBM &74o] H|3te] DEXAc 9 33
o Mg B2 ARBASE 2Jx, M ¥ BT 9

_64_



— Hyeong Cheon Park, et al.: Comparison of Different Measurements of Lean Body Mass in Continuous
Ambulatory Peritoneal Dialysis Patients —

%22 4 RMSEE E3t wehA AAAZEL 3
7179 AL E Wdsts LBME RE3d FAY
& Qe ez wddr.

2 A7 ZE wies viny Sy +4¢
AAAZEE ©] &% LBM £3& - LBM 38
& T FeH Botdl B AV1AHY At =
F d48 32¥ 9 - &F CAPD &A¢ H7|Ad
deduiel Hrtek HAE 4 AWee 748 ¢
AL Aoz Algdd.

4 8

717 BUREN N2E P FxbA QEdz
Ade &3] BFHY ol ale FHE 9 ADE
7 948 #A gk LBME 2lo] ghlal 43e]
2939 Astz Aol AF7AHL Gde Hot
9] A EEZ ¥A UF, CAPD BAAM=Z
LBMS #7189 gddeist 2y AadA%N A
oz paHgih 2y i &4 o8 F
A A¥slz AAH LBM &S4¥el vnd g
A7E "t olo]l dPRl= CAPD &AblA 2}
Ags LBME 99g & e $d& AAsinz
Addigtn o Mg HUdA Hig 370
4 o4 EuRA Asg wu JY= ARF FHZ 1A
47 Bugo] I JAHeR gAE FAEL o
o2 DEXASH JAASY, d9d2 A, A9
A &AW 2 zYoleld Y 22 £ LBM
A vlwste g g 2L AU

1) & o4 A 309es duirt zrzh 159 9

A3, BF B4 7170 355098012 € Agoes
B Oy ALEA Aol 168(533%)e 2 FPY B3t
.
2) BT Hy 893 4BY F:E 39%05g/
dl, ¥&3 9w o8& 0.98x0.16g/kg/day, 2
#3 KT/Vurea @ FF Zoleld 34ge 47
2.08%0.34, 65811221 l/week/1.73m*°] 4 t}.

3) DEXAd 2% LBM# T2 ul7tA] wie] <]
& LBM Alojels EF ZFAHoz oegle 49
ARaAA7 dded, dAASYE o4 A4t 7t
A 2 ARBAUE AAHr=0.899, p<0.001).

4) DEXAd 9% %LBME o2 ul7ix] wge

g8 %LBMT EAHoZ 99l oke] Auwi
7t dsies, %LBM HA] AAAZEE o148 F¢
7} DEXAS 7V 43 433471 AAHr=0.908,
p<0.05).

5) DEXAE %3% LBM3 th& whioe &4
@ LBM@t#te) BF 9322319 RMSEE UAAAS
Hell 2l LBMo| H#F <j&e3 9 RMSEZ 4%
-0.241 2 27728 4714 %Y 7hed 7HF A

ol4del A#z AAASYL DEXAS 2ol LBM
< AEIA FATS BAY £ Atk gy B
#Hog ¢ks CAPD #xlelx LBM A7IHQ F
Hg#e] DEXAS #8o] o3& AANA AAAZ
W ol8dozd AHrAA duie Hrtd 7
g+ YL e g,

= Abstract =

Comparison of Different Measurements
of Lean Body Mass in Continuous
Ambulatory Peritoneal Dialysis Patients

Hyeong-Cheon Park, M.D., In Hee Lee, M.D.
Kun Ho Kwon, M.D., Hyun Jin Noh, M.D.
Shin Wook Kang, M.D., Kyu Hun Choi, M.D.
Ho Yung Lee, M.D. and Dae Suk Han, M.D.

Department of Internal Medicine, College of
Medicine Institute of Kidney Disease, Yonsei
University, Seoul, Korea

Jee Young Yoon, M.S., Min Jeong Shin, M.S.
and Jong Ho Lee, Ph.D.

Department of Food and Nutrition, College of
Human Ecology, Yonsei University, Seoul, Korea

Malnutrition is common in continuous ambulatory
peritoneal dialysis(CAPD) patients. Previous studies
showed that 18-56% of CAPD patients were suf-
fering from varying degrees of malnutrition. Malnu-
trition reflects inadequate dialysis or improper die-
tary intake, leading to a reduction in lean body
mass(LBM). Monitoring of LBM, therefore is impor-
tant for long-term nutritional assessment of CAPD
patients. At present, dual energy X-ray absorptio-
metry(DEXA) is known to accurately predict body
compositions in normal and dialysis patients. To
determine the most convenient and cost effective
tool for LBM measurement, the present cross—
sectional study was carried out assessing LBM by
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DEXA as well as by four other techniques: anthro-
pometry, bioelectrical impedance analysis, infrared
interactance and creatinine kinetics.

1) Subjects were 15 men and women each, all
clinically stable with a mean CAPD duration of 355
months. The mean concentration of serum albumin
was 3.9%05¢g/dl, normalized protein catabolic rate
(NPCR) 0.98+0.16g/kg/day, KT/Vurea 2.08+0.34 and
standardized creatinine clearance(SCCr) 65.8+22.1
V/week/1.73m2.

2) Significant correlations between LBM measured
by DEXA and LBM measured by other methods
were found(r>0.833, p<0.05). Compared with DEXA,
the best result was found with anthropometry as it
had the highest r value in both measurements of
LBM and %LBM(r values are 0.899 and 0.908, res-
pectively).

3) The mean prediction error and root mean sq-
uared prediction error was lowest between LBM by
anthropometry and that by DEXA.

4) LBM showed no correlation with serum albu-
min, NPCR, KT/Vurea, and SCCr.

In conclusion, anthropometry accurately predicts
LBM and may be a suitable alternative tool com-
pared to DEXA in stable CAPD patients.

Key Words:Continuous ambulatory peritoneal
dialysis, Lean body mass, Dual
energy X-ray absorptiometry, An
thropometry
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