kAl AE 8] R] C Al13E Al 2 E 1994

A &4 Sl ot T4 BRpel A dF A E
Hdshe A RS B AT

Atz o el e e

BYs - BAUK - YRS - 0lER
H 7Mool & A8 oA

SEELEREETA LA TR
ol = .y 12 A

A E

il o) A A Fhast JPdze U AR
A fqAo A £3 W= v TALY &4 o) B
= 4 (continuous ambulatory peritoneal dialysis, ©}
& CAPD) A &§ e 452 F4343 AA7 24
Holn Wl £A o] uls) 27 A T4 AA}
EgHo|=g u|wA anabolic stated] YA HePo,
Ak, FANo 22| il o olm|:Abe] £4, ubE
He oy, &5 guigy R44E B9 3 5
Fog o AL gtE e $33G T4 7l £4
AH o 7t4E CAPD ZAlojA chfd-ds JFdz
(protein-calorie malnutrition) & fglez =23}
3, ol HY 9 %43E sl 2 Foll I
F9E o AEY F7HE 2aFA A0,

AAZ B8R A AHFA FYdLdF, A
58 datsgA ol g, CAPD $Ajol A chelad
A7t 2tad AS Fuede] vt Fobsge X2 S
= gol glept?, ghale] chillA Mok F4 HA 9}
o] ARaAlE ole] FAH I gl AUE F4 gxe]
FFAe HriAole #d $A7 HEE FA4E
ezl g 3o Ags]ofof Fopy,

ofokAle] T rholl& diet history'™, <1AlAZ",
bioelectric impedance'™} total body potassium'®,
computed tomography'®’, magnetic resonance
imaging®-¢ ¢] 2% lean body mass(°]3 LBM)s}t
A 359 24, 4F YA (F o] ALE

solA gtor} o o] i H&sA AL I
B8 Wod st A EAslel A& wakel of A7t YE
Aeole}, & Ed 9F d7olA€ ¥A albumin F
57} CAPD #A}1¢] o 39 W43t o] gle A &e)
2 o} 2 g Fo s ¥ A albumin FE v 4
38 AP Jopidz dejol A Faslng @xiof
AHE vl i ol g A3 2 4 ok 9P,
Ao HE=Ed CAPD 3ate] kAo B3
EEEL A B4 g 4] x| EEo] v mF
A oA, dgd o2 4A AYE 4 ¢l
£ 7lEd o83 dF-Fol diFoln®™™, g o
opAenol 4% QA A, A AFA 22 84
4% 23 AFEL vindg 97 A e 4
olt}, ololl }AHEL CAPD #AE-S iAo s 84 %
et 249 ¥ KT/Vures, normalized protein
catabolic rate(¢] 34 NPCR)$} standardized creati-
nine clearance(¢]3 SCCr)& T3 FAo $4%
ql A A2z 2} insulin-like growth factor-1(°]3} IGF
)¢ 2E AT A3 AEskel 45 AWML 2
A3t ol g HAEL] P Mol g HAR A
B o= A E Yot nzal B ATE A @3,

cia o Wy

Lo ¥

19939 74¥ ¥A dAdigta o Hefet ¥4 Augs
¥ o4 CAPD X & #2 e &4 T4 CAPD
F ARE T Hag 270N o4 A2 AR HE V)
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Table 1. Subjective Global Assessment of Nutritional Status

1. History
1) Weight loss
overall loss in the past 6 months #

Kg, # % loss

change in past 2 weeks
2) Dietary intake change

no change

change # duration

months

increase, no change, decrease

# type suboptimal solid diet, full liquid diet, hypoca_loric diet, starvation

3) Gastrointestinal Sx (persist for 2 weeks)
none, nausea, vomiting, diarrhea, anorexia
4) Functional capacity
no dysfunction
dysfunction # duration

months

# type suboptimal working, ambulatory, bedridden

5) Disease and its relation to nutritional requirements

primary Dx.

metabolic demand no stress, low stress, mod. stress, high stress

2. Physical Examination
(0=normal, 1=mild, 2=moderate, 3=severe)
# loss of subcutaneous fat
# muscle wasting
# ankle edema
# sacral edema
# ascites
3. Subjective global Assessment Rating
A =well nourished
B=moderately malnourished
C=severely malhourished

9 Sof Bulgel yae] glu 24417} Eot vy ¥
Sz} £ g wol But 2442 sl 2]
2 AE WAz o,

2.4 g

A BA7+S F3H 94 Ad H 7} (subjective
global assessment, ©]3} SGA)™ol| oz} A4 ki
el ¥AE Group A, AFA FEE A4 &
A% Group B, 23|a % d¢4=z A #HAE
Group CE 833tk (Table 1), 24417} 71 344
(24 hour usual food intake recall method)ol 2}3j
24 AMge zAsger 8 e AF E4EE
Agated Ao ol A JHGgE A,

AA AZozE AR Y AFE Z431g 2 Lange

caliper& °|&3le Z7}¥ 3}t (subscapular), 474t
i (triceps) 52 F-9lolA 3} AufE A} =
% midarm circumference (¢}t MAC) &4 3} 3
HARLE W] vletol Al £ AL wiof 4] 7] Abel
oA selel drie] FHE SAsA o FHe Ealy
djo} Eal2] u]§ (waist-hip ratio) & Al Atst g o},

# Ay} &4 7] (Futrex 5000)*% o] &3le] Al=wak
(% body fat) 3 LBME Z#3l%x, Heymsfield ¥
9] FAell 28} arm muscle area(o]3} CAMA)s$}
%% (total body muscle, °]3 TBM)< Al4kslg
o}, <13 (hand grip strength)3} wjZ& (back lift
strength) & muscle strength 7| A} & o] &3} =A3}
%} (Table 2).

Tz g AAes A BAE9] TE4] FAS AN
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Table 2. Anthropometric Evaluation in CAPD

Patients

Skinfold thickness by Lange caliper
Waist/Hip ratio
Midarm Circumference (MAC)
Body fat & Lean body mass (LBM) by Futrex 5000
Calculated arm muscle area (CAMA)
male: (MAC—3.14 X TSF)?/12.56—10
female: (MAC~3.14 X TSF)?/12.56 6.5
Total Body Muscle (TBM)=Height X (0.0264
+0.0029 x CAMA)

Table 3. Calculation of Residual Renal Function, KT/
Vureas NPCR and SCCr

1. Residual renal function (ml/min)={(Ucr/Scr+
Uurea/Surea) x Uvol} /1440 x 2

2. Weekly KT/Vyrea= {(Dun+Uun)/V}x7
Dun=Dvol X Durea/BUN
Uun="Uvol X Uurea/BUN
V : Total body water (Watson et al.)

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

4. SCCr (L/week/1.73 m?={(Dvol XDer)/Scr
+{(Uvol X Uer)/Ser} X 7x1.73/BSA

(Ucr - urine creatinine concentration

Scr . serum creatinine concentration

Uurea . urine urea nilrogen concentration
Durea : dialysate urea nitrogen concentration
Uvol . urine volume/day

Dvol . drained dialysate volume/day

Gun . urea generation rate)

slo] MAL, dulrazie, ¥A Asld, SMA-12,
triglyceride, iron, TIBC, ferritin 5& =39},
=3l transferrin ¥%% rate nephrometry2 273}
Hx®™, "3 IGF-1 ¥ 5+ acid ethanol extraction
%ol IRMA (immunoradiometric method assay) u}
oz Z2AHPN,

247 £ ol B F 24 Ax9 adelely F
%, 8% 84 Aa9 3dolEd F2E 3A48d
weekly KT/Vurea, NPCR, SCCr& Al4b3lTh, 24
A4 2% A2 Watson normogrm °] &35t A}

Table 4. Laboratory Finding of CAPD Patients

HCT (%) 22.7+ 9.5
BUN (mg/dl) 51.4433.7
Creatinine (mg/dl) 11.6+ 6.8
Cholesterol (mg/dl) 193.51+38.2
Triglyceride (mg/dl) 143.6+80.9
Albumin (g/dl) 3.7 1.1
NPCR (g/kg/D) 0.96+0.28
KT/V 1.96+£0.84
SCCr (L/wk/1.73 m% 66.9+22.8
RRF (ml/min) 0.97+1.42

RRF  Residual renal function

2392%, 97 o|5H8-2 Randerson 5 $§%
o 2j8t 84 AYAE (urea generation rate) & 2 A
A-8lg ot (Table 3),

I 1
1. U4 mixel By

4 $xe 130928 FAs} 755, o=2lr) 559 o)
sloni i d8]-e 44.54], HF CAPD 717-& 29.7
HYolet, Ugl AYPo 2 wbad ALFA| Aldo] 64
(49.2%)2.2 714 sk, dud, 1Y4Y £olgd
o}, @79 HF albumin FEE 3.7g/dlolln =
o 41715 0.97ml/min, NPCR, weekly KT/Vurea
8} SCCr& 747t 0.96 g/kg/day, 1.98, 66.9 L/week/
1.73m?o| ¢} (Table 4),

2. Y eiX}29 olM Al{xi2t FA MY

BAZ9 o] 4 A Fol A AF v RS AW Y A
of 94 A4 HzFol wa oA Ptk (A}
104.7+1.2% vs. 88.4+13.5%, p<0.05 < =
112.0+1.5% vs. 89.3+25.5%, p<0.05). LBMs}t
TBM 94| Y #al 250 Aq A4 gzFol vl o
skoit, MAPY FEL FA HAFolA 21.947.1%,
A2} FxpFol A 31.8+5.6%2 A H=2F 16.0+
1.2%, 25.0+0.5%0) w3 ejglAl Frlslo] gk
(Table 5, 6),

AT A F Aok AH e IR} oA 7
7t 1671.3 keal®l 1567.9 kcalel gz, =t Aaake
wat Satoll A 1.07 g/kg/day, 2 AlelA 1.29g/
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kg/day°ldc},
3. AY4efol o pxjol BN

Subjective global assessmento} o8& #Ha} BFoj
A A oJok Aleje] Al Group A7F 103H o2
79.3%°1%x, AFM FEFEY dF Az Ao
Group B} 259 (19.2%) 2eln 33 A% A= A+
9 GroupCrl 29 22 1.5%°l . Group A}
Group B, Group C¥ 3 Q=7 7ol Ao 2
ol Tk W A%L 77} 42,8412 48.5M 2 )

Table 5. Anthropometric Measurements in Male
CAPD Patients

Control  CAPD  pvalue
% of IBW 104.7+£1.2 88.4%13.5 p<0.05
BMI (Kg/m?% 22.9+0.2 22.1+ 3.1 NS
% body fat 16.0+1.2 21.9+ 7.1 p<0.05
LBM (Kg) 55.9+4.6 47.9+ 5.3 - p<0.05
MAC (cm) 31.6£5.5 25.9%+ 2.4 p<0.05
TSF (mm) 15.6£5.1 9.3+ 3.8 p<001
CAMA (cm? 35.7+2.2 33.6+ 7.7 NS
TBM (Kg) 28.9+3.8 20.7+ 2.4 p<0.05

AzxFel dajo] ] ggked (p<0.05), HF CAPD
Z1E GIFRAZETo] 38. 4098 FA4 el g el
Aol 22,6098} ol A Hh(p<0.05). 3}
Ak, o4 Mgl B MZF u|¥, body mass index
Y A FEL F F7 9YUe zole At
HE oted o) s e G A2 FoUA oAl Fgho
1}(0.70 vs. 1.54 episodes/patient/year, p<0.01), 2
T Zde F F7kel e Aol glich(Table
7.

CAMA (31.7+127 vs. 251+105cm? p<0.05)%}
TBM(19.4%7.0 vs. 15.0+58 kg, p<0.05)-& iz
gabzolA oAl zHase Ui, LBME 7zt
41.3kg# 39.6kge 2 JYAZ Tl 2H4=lo U
o BAH o2 9ogle Hole glich MACSH
triceps skinfold thickness(TSF)+& 5 Z7kl 213l
£ Aol & oA ggtoh ey A AAPs 9

Table 6. Anthropometric Measurements in Female
CAPD Patients

IBW : Ideal body weight

Control CAPD
(n=40)  (n=55 P value
9% of IBW 112.0+1.5 89.3+25.5 p<0.05

BMI (Kg/m? 23.4%+0.3 22.9* 3.6 NS

Q,
BMI : Body index fBll::I)d);(fat 25.0i0.5 31.8+ 5.6 p<0.05
LBM : Lean body mass Kg) 42.8+7.0 37.3% 5.2 p<0.05
MAC : Midarm circumference ¥A§ (cm) 30.8+2.3 25.6+ 6.7 p<0.05
TBM : Total body muscle CiM(mm) . 27.7+£5.8 15.2+ 7.0 p;0.0l
TSF : Triceps skinfold thickness TBMA}écm) 31.2+5.8 28.5+10.6 S
CAMA : Calculated arm muscle avea (Kg) 19.2+2.7 16.74+ 3.7 p<0.05
Table 7. Characteristics of Patients According to the Nutritional Status
Normal nutrition Malnutrition
(N=103) (N=27) p value
Sex (male: female) 59 : 44 15:12 NS
Age (years) 42.8+16.4 48.5+12.1 p<0.05
Duration of CAPD
(months) 22.6+23.2 38.4+29.2 p<0.05
% 1IBW 87.91425.5 85.6+25.0 NS
BMI (Kg/m? 21.8%+ 5.7 20.3+ 5.5 NS
% fat 25.01+10.1 25.7+ 8.5 NS
Incidence of peritonitis
episodes/patient/year) 0.70::0.61 1.54:+0.65 p<0.01
Incidence of ESI 0.39+0.64 0.30+0.40 NS

{episodes/patient/year)

— 290 —



—793) 9 82l 1 &4 A B T4 fA A d Al E ddHE AEEo AR AT

Table 8. Anthropometric Data & Dietary Intake in CAPD Patients According to the Nutritional Status

Nom(l:lzlitbxg:tlon Ma(lrxllgté’lzt)xon p value
MAC (cm) 24.2+ 5.2 22.6% 7.2 NS
TSF (mm) 11.7+ 6.5 10.0+ 7.3 NS
CAMA (cm?) 31.7x12.7 25.1+10.5 p<0.05
LBM (Kg) 41.3+14.5 39.0+10.2 NS
TBM (Kg) 19.4% 7.0 15.0+ 5.8 p<0.05
Hand Grip Strength (Kg) 28.9+15.4 26.9+14.1 NS
Back Lift Strength (Kg) '53.6+32.8 44.9+27.1 NS
Calorie intake (kqal/kg/D) 26.2+ 7.1 19.1+15.2 p<0.01
Protein intake (gm/kg/D) 1.12+0.19 0.99+0.26 p<0.01
Animal Protein intake (gm/D) 27.8+t14.6 19.2+13.1 p<0.05

Table 9. Biochemical Variables in CAPD Patients According to the Nutritional Status

Non?:_l__rlxggntmn Ma(l:gt;%mn p value
Hematocrit (%) 24.5 9.7 18.1+ 9.2 p<0.01
BUN (mg/dl) 56.4+ 18.6 34.3+ 174 p<0.05
Cr (mg/d}) 12.6x 5.2 11.0+ 9.9 NS
Albumin (g/dl) 3.9+ 1.2 3.7 0.5 NS
Transferrin (mg/dl) 252.2+ 32.9 188.3x+ 37.4 p<0.05
Cholesterol (mg/dl) 189.9+ 36.4 213.8+ 45.3 NS
Triglyceride (mg/dl) 137.9+ 85.6 137.5+ 65.1 NS
IGF-1 (ng/ml) 212.2+142.9 154.3+187.4 NS

FA =7l A 77zt 19.1kcal/kg/dayst 0.99g/kg/
day® AA o oFF2] 26.2 kcal/kg/dayst 1.12g/kg/
dayol s S ojglAl Ztasle] Ut (p<0.01, Table
8). A3 WTHLE 5 F7ol 299l Aol & gl
(Table 8),

slule 22 . (24.5+9.7 vs. 18.1+9.2%, p<0.01) 2}
¥FE 84 AL F(56.4+186 vs. 34.3+17.4mg/
dl, p<0.05)& A gz FATAXN AYYUA s of
g1l e}, creatinine, cholesterol ¥ triglyceride &
£ F 773l 2of9le Aol gl (Table 9), &
# albumin %X+ Group A, B, Coll4] z+7t 3.9+
1.2, 3.9+1.4, 2.9+0.2g/d1Z $F JF4= el
galoll A A4 FoF Aulet FFE) Az A
3kzlo]| w3} albumin 5= 7} oA 7HA o] gl
W} (p<0.05), AAdF3 Group B, C& &3 A
2F 7}l S gle Aol AU (3.911.2 vs. 3.7£0.5,
p>0.05),

Transferrin 55 ¢ obA 270l A] 2]8j gl A 745
o] 913131 (252.2+32.9 vs. 188.3+37.4mg/dl, p<
0.05), IGF-1 3= =% A4 d<f4dd oA
212.2+142.2ng/dl, J YA = FAFlA 154.3+
187.4ng/mlz. dFA R T4 7h4aEe] glgle
v A48 2l olE gigich(Table 9).

NPCRE ddAzx #AFolA 0.78+0.18 g/kg/
day2 A4 JFAelE 2ol 79 1.05+0.31g/kg/
day 2o} 2 ojglA Asle] 9%l (p<0.01),
SCCra} e A7|5 = o AzTFolA 2oguA 24
slo] 919l (Fig. 1), Weekly KT/VE A2 ook
Az FoA 27+ 1,949 1.698 Pz fx T4
i o] dlet SA4 A 2ot il

4. 24 Y8 D ¥ H Mef X|Eeofo| MRA|

24 53 2y} o3 NPCR3} 7|9 3{4hel 9
T LY A AARL e o AARAE B
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D Norms] Nutrition - Malautrition
p<0.01 NS

l.:[ T : lJi “’ |
Pl
jg-' osh %
ol p<0.01 » p<0.08
o [
= 20} T o}
i i
gL 5ol
X} o ::

Fig. 1. Urea Kinetic Variables and SCCr in CAPD Patients according to the Nutritional Status.

2.8
y = 0.48x +0.61 vor
2 ~ r = “‘so ’ ) - * - -~ -~
= p< 0.001 . * o em - -
| 0 so} . L ‘.“: o - "y
3. I I S
5 z “A: - Aa * a
RIS S 30 o -
a 20l y = 0.24x + 34.32
r = 0.34
os 1° p < 0.05
. \ . ° %6 o8 10 12 1.4 1.8 18
[ ]
0.5 1.0 1.5 NPCR(g/Kg/day)
NPCR (g/Kg/day) . .
Fig. 2. Correlation between DPI and NPCR. o

# DPI; Dietary protein inlake by 24 hr usual
Jood intake recall method.

C
(J
9 o} (r=0.48, p<0.001) (Fig. 2). NPCR# LBM, é

TBML 7tz 43 A4 0.34, 0.3622 j2glE 9 wof = .t T T ': el
ARRAE LYz (p<0.05, Fig. 3), SCCr& TBM3} of- p < 0.01

oJogle e 2t (r=0.24, p<0.05) (Fig. 4), 3 s 5 T A 1.'9 T
A2, KT/Vueatt €A albumin, transferrin =+ NPCR(g/Kg/day)

LBM, TBM3 9931+ Abgto] gigiel, Fig. 3. Correlation of NPCR with LBM & TBM.
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2
o’
)
-l
-
20} y=0.066x + 37.95
e r=0.11
p=NS
h— ) 20 700 320

SCCr (L/week/1.73m? )

5 8

]
-]
T

TBM (Kg)
N
a

-
(]
|

¥y=0.048x + 14.44
s} r=0.26
Pp<0.03

20 86— #0100 120
SCCr (L/week/1.73m? )
Fig. 4. Correlation of SCCr with LBM & TBM.

T &

HZ B3l 93l CAPD &=kl 18~56%71 A3t
4, oAl ASaA gt Az Ao e, o)F
Aol A BAEE A AHe] A F UM dF
ol AbedEal U g Aol U, 53 CAPD &
e F47)7k0] FE 5 FANE B8 9% F
3} AF Fohrt el -d 2} Az Al E masking
@ 4 7] Fol® AR AL JFdee] Frl 8
apef, sl A Fe ANEE 2 B ok
Aele B4 AAxels U Azie] gl

sAiut, 7p A8 FFAeiel 7t A Foll A4
£ ok =ake] =17} & el 2 diet history, UA|
A&, 22} ¥ albumin, urea nitrogen, creatinine
o|\} transferrin® & A3 A FLo| AHRET
9low, HZdlE ¥A fibronectine]lv} IGF-1 5] %
S ER LR CEE CER )

2 T4 CAPD #x}79 o4 AlFol A AF
u]-§, MAC, TSF, LBM 3 TBM< A4 3l el
IA 3§ A dzFol vld e2iglA FhaEle] gz,
A=A F582 23lA F7kslol AUt (Table 5, 6).

ol FAXEE W v U7 AFA BAE A
7 & x & NHANES I(National Health and Nutri-
tion Examination Surveys I ; 1971 to 1974)¢] o =
T3 vjad g dFA T YA Ho ¥,
1990\ Nelson 5& CAPDE stz 9l& d2t $x¢
qlal] AZ&x+ NHANES I1(1976~1980) =t 2%
=273 oole Aelrh Gw 4y Fxye] gle
od=} CAPD @Al Al ofglA zhasle] Ysin ¢
x oz} Aol A& 554] o] A4 Fol J49 TSFE
AgHnE delgle Aolrt YUt 2 THH,
g oo o5l CAPDE A&t A sl AFH
W ol FErt FbEn QA AlEA A= o
"} 5312t (protein anabolism) 9] $A4 & ®eju, A
2 AxAae] zhadcly g}, ol AF AA9
ohal o3} &3, ofm|ale] £4, EFFE FA4HA A
2 AL A3} Fol f]le] H 4 glrhi,

243 2704 o] 4 CAPDE W v $A4E dlate
2 3 B cross sectional studyoll A F33 of kAl
H7HSGA) ol o3t Az At Al ) 13093
F 279 (20.7%) 22 Jd4dx AT AF dgo]
o Eskw, HF CAPD 7|7ke] %S £ oz 4y
i H A A= Pgkd(Table 7, 8). 19914
2247 ] CAPD &A% dl4og 4o A& Hrg
international  studyollAl+&  #kx}o]
40.6%7F FFAdzFo 2 BREUL o] 5 8%7 55
JdzFolgler], SGAd 23 =z EFo ¥F
albumin %, MAC, A% 749 Ase} 243 3
s Ausl 24 F571 delgle 4B B, =
e A7|5-2 ZHE] A= fo T ARE Boed
ol A% Asket SE 220 Fo7h A4 As
o gdAdz o] 7l Y& AlAEn YUk, £ 97
oA FtAdzF albumin FE+ AL dFTFY
albumin =9 FATH o2 g+ FolE Yoo
v, BF5 d34= gATelA = albumin FE7} 99
A7l ZH4s]o] it €A albumin F571 #=1e]
G Wedste AAY AR A 4 Yevle =%
9 A7} e FARSD, & 7oA+ albumin F
=7F gxbef ok el ool glol &7 AR} =HA
%3t ol& Schoenfeld 59 A7 749 Ax st
Ao g albumin 2bA]2] EAde]} high transport 3=}
FollA Bahg 53 albuming] 44 F o2)74A] 9]

multi-center
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o s Adw sieEich, HE RAke JF dHe
albumin A48 24 s £23 A=) =5l €3
albumin ¥5& 438 AYH Gz sefolq
sluz gxlel g A E s oA A2 2
4 gide 2ux da®, FF dyexde ¥4
transferrin®| albumine] ®]& wbztz|7} @7 wFol
(albumin 19~20%, transferrin 8~9%) ¢JoF A=l o
7ke) of wIZHg 220t € 4 dokn Fgsia e
transferrin® AW A4 Aelol o8 FF0e 4 ot
E Al Y, £ dAToME G A2 Aol
A transferrin 57} 9eUA A YLed
(Table 9), o]+ transferrine| albuminoll ®]3} &=}
o] g Al E v} HH3A widsle A Be e
AFAFHe LA sk Aol IGF-1(somatome-
din C)& #F 522 9 °Jf Aeloll ate} FAto] =4
=] = peptide ($-2FeF 7649 dalton) & °J <k Az HAlo
A Zrasle Aoz o glch Jacob Fol ¥ F4
(AL Ao g ¥4 IGF-1 Sxof JdAel & w3
= 74z JgatA AR E vlag 7oA IGF-1¢ ¥
‘4 albumin, creatinineo|1} transferrin Xt} TSF&
233 Bxbe] AAAZ o} AnA st & A XS
2 ¥ o4 IGF-1 ¥ =& JUAZ FReA 4
o] e, BAGH R ool Aolv 2.
B dFolA 71 Aol o sl YU oA
A2 ee HF 1.16gm/kg2 B4 Gk Aeie) A7}
1.22gm/kg/day, 9% 4= #x7F 0.99 gm/kg/day
o}git}, CAPD A& ohale g 3§ nitrogen balance
studyil4] Blumenkrantz %-& positive nitrogen bal-
anced 8 1.2gm/kg/daye) A A7 8
FEgn e, & dFoldE 0.7gm/kg/
day A=e wide 423+ CAPD FAIAE
positive nitrogen balances} ##Hchxn =™,
Lysaght 5& ¥ £4 &xol v|sl CAPD #z7}
18% A= 2o child Aoz BT830 FYH oz
£ £ o7} glgirtn wmatwia A4z CAPD &2
EojMe] oA 87| P B4 Fxlol uis) AL
Aol g o 52 A7 A, sixat =& CAPD &
27 4 1.0gm/kg/day °lstel il AH2=E
nitrogen balance® #33h= A& ohjmz, offx
1.0 gm/kg/day °149] shilA A H 7 A= 4A o]
2 A4l CAPD oA 0.9~1.0gm/kg/day2l

A A 2.0 329 weekly KT/ Vol #i=t=ic},

=5 AR BAFA Sbd o] wA =S} %
+dl (Table 7), ol s+ St o g il 44
of WOl &l A4S N|ASE, BE GR4
a7 Ed fajoll A vl 5o <3t 5o Halel 9
3 Baiojo] widsle A 252 Aded 4 9o
CAPD &xjoj| 4] B-ulod-g. Bul 249 Falidg F714]
At EA o] gold ¥ ol vl Fo 2 gl
& B8 Euzta A8 2tE 2 $4] M5 gaAal
yhE.gl = Huled o 3x1-E negative nitrogen balance
Aejoll golA 3tz W FaN £4E F/HIA A
W A e g oFspA| 71} Bulgjo] CAPD $}el
o3 oF Aol vl = 9 8 #7137 A E Bannister %
o] AFollA ¥atado] gl o FHHoz HF l
WA £A%L 15.1gm/day2 F2edo] gle 291 9.6
gm/dayol wisi 2 9glA waket, A w3l
&gk 2abgdel A9 °JoF ¥ (nutritional supple-
ment) 5ol we}t I AEA €4 albumin ¥%
o Zoj7} g, A% 24, FE, 54 ¥4, &
AA AGASe] byl Babgiel A4 meh A
of o} ¥ o] a7 rhn AR,

gAFe AW A A A g Hohdke M A
#Aql wpe total body nitrogens} &Fo2 olx
neutron activation analysisol] & 7}5-3}c4F®, =
child Aokl E wheddte AE Fo sh)l lean
body mass¢t total body muscle mass¥ FA| A ZFe
2 28 F3}1= #Ho|} gamma emission = isotope
dilution methodo] €3t total body potassium®] Z
A, creatinine 4439 %4, bioimpedenceol 2l3 &
Ao} QA Al &ol wE FAlo] &g A F 2 7}
A wpsol] SjafjA T & YU, o] F total body
potassiume]} creatinine 4ol 93 W& A9
vola] apye LBMY d524 sjchdt Alejae 2%
sto] A5 Aol ke RAEE U, A A
Zo) 9% e 2Fo] Ax, SAH 5 A4S, o
2 FolA SHAPEA ] 3o ute} 227t ke
2 9l B ofFol A& CAMASH TBMeo] dgA=
FollA YA A=) g, LBME Frasof
dgovt B4 oo+ gl (Table 8),

84 £33 240 9§ NPCRE A =FolA
SelolAl Z4slo] glglem (Fig. 1), NPCRE LBM,
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TBM# 9jolole 4% 1A E ¥ o (Fig 3), KT/
Vurea, 84 albumin ¥%+ TBM, LBM3 At3le] gl
%z, SCCr& TBMARE geigle 4% JAE e
e} (Fig. 4). 84 538 283 ghi g 4o} Aol
A BEe d7Aet AT Yol utel AfelF Bol
+dl 1209 Bat 54 A5 HAte g g Schreiber
52 dFol4 LBM-Z ¥4 albumin ¥X%, PCR, urea
generation rates} Ao} vtz sty o™, Her-
mann 3¢ LBM<®E albumin, PCR, KT/Vs} Alslo]
93 weekly KT/VE albumin =9} EH§ A3
BAE Holx| gskttn RuEgci®, Harty 52
KT/V 7 o9 Jok Ao BF F AF, arm
muscle areart LBM Alololl & 299l &9 Abato]
AR ok A7t 338 FAbA KT/VY dialysis
index7} 2818 ¥4 Jebgc 2asgic}, 9 o
F-o| 4] dietary protein intaket PCR, LBM#} 9] ¢]g]
+ Aato] 9l creatinined} urea 4 &5 ol F A
F o} Aag wo|xgh, actual PCRe] w4 o &Ate]ol]
g Bab R4 g yolshedl sb oluldt AR
2ta sigciee, 2 od ol NPCRe| CAPD =t
o] TBM, LBME Z3d w43 d < A& Bt
e A87 HQew, glAd Al E weekly
KT/Vures 25h= SCCrt #2137 Aol 3lddet.

ZAgA o e gz Ao CAPD #AlolA 9§
g ARES FoAAE AR 2 4 Qe B3E
g A dale] H 4 3UE M 84ES AL
3} A A A sed £ ok gk, sHA FoF AR
29 3h}el ¥383 54 (underdialysis) o] 9415 &
Aol e F4 Aubg Fslsiedo} sla, o]Fole 7
T, v AT ok o] Wy ot wetA, T
A9l NPCR# SCCre 3 Al 2y ojof utd &
A Aubat AAE JFase CAPD §ale o okide
AR 83 Axrt & Aoz A4, B AT
cross sectional study& %% $2le] §4&, AUEo]
v ohE gofttd A B9} 84 FHE 2yl Fr)tel
AR A dFsF a7,

< £

19934 79 ¥ AAheha ool B4 Auda
si4lol 4 CAPD A 229 g4 13048 ez 3

&4 o2 B 54 FAA ¢ Fel & FG3E ALl FE A7

o] e, 84 FHY g9 B KT/ Vure,
NPCR# SCCr, LBM, TBM$ 2% Al A% o
23 7 Y3k z Fote] A4S QA RAol B Q7o
A ohgi g AoE A

1) 4 gt=ke] ginl= 751 552 HF d#L 4.5
A, 35 CAPD 7174-& 29. 74 Yol 3o},

2) Subjective global assessment(SGA)ell 2§ <
of e} BFollA 103182 #x1(79.3%) 7 AA4AQ
A el (Group A)ell Uz, 259 (19.2%) ] AFelA
ZE552o dPd= A gend (Group B), 278 (1.5%)
2 5% 9442 (Group C) A,

3) Group Be} C& 283 32Tl A Fxte] &
T <d#o] Group Acll ¥} B9k (42.8 vs. 48.54,
p<0.05), BF CAPD 7|7k 2 3ich(22.6 vs. 38.47)
9, p<0.05),

4) GdoflzFe BT F4 ﬂ-:»g HlEE 1.54 epi-
sodes/patient/year® 4+ <ok Alelal ALY 0.70
episodes/patient/years] |3 22glAl Ehe}(p<
0.05).

5) 24217k 71o 3 Adlol] o3 4 dF(26.2+7.1
vs. 19.1+15.2kcal/kg/day, p<0.01) % hlid 43
2k (1.124+0.19 vs. 0.99+0.26 g/kg/day, p<0.01)2
of of A 2ol Al 2l glA Zra= o] st

6) CAMA 3 TBM %% AzFolA oA 2
450} glgl e, Hematocrit(24.5+9.7 vs. 18.1+
9.2%, p<0.01), BUN(56.4+18.6 vs. 34.3+17.4
mg%, p<0.05) = transferrin(252.2+32.9 vs.
188.3+37.4mg/d], p<0.05) = 22 74 sle] 9
%ch, IGF-1 ¥ Zhasio] glalert(212.2+142.9
vs. 154.3+187.4 ng/ml) EA 34 2o+ gigivt,

7) NPCR, SCCr % #ed A7l A= Aol
A 9 ogiAl aslo] gdoyt, KT/ Vit F F7
off BAI%A o2 oegle Aol gl

8) NPCR< LBM % TBM3} 9o glE 3¢ Aag
297 (r=0.34, 0.36, p<0.05), SCCr& TBMa} <
o} Aa-g 2ok (r=0.26, p<0.05),

A2&"d ez CAPD 59 2xjo4 NPCRE LBMH
TBME 23t v gt bdste 7Hgd §
€ AE =2, o]F Aol F2=q NPCR# SCCreo|
Ao o] & B3 54 2o g, AHAE Ae] &4
£ F Ao oltto g qIjt FHE 1l AutE 4o
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Cross Sectional Assessment of
Nutritional Status of CAPD Patients
with Urea Kinetic Modeling
and Anthropometric Analysis

Duk Hee Kang, M.D., Shin Wook Kang, M.D.
Heung Soo Kim, M.D., Seung Woo Lee, 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
Yonsei University, Seoul, Korea

Jong Ho Lee, Ph.D. and Yoo Kyoung Park, M.S.

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

Nutritional abnormalities such as decreased calorie
intake and changes in body composition have been
shown to be present in many CAPD patients. To assess
the relationship between nutritional status and dialysis
adequacy, we performed a cross sectional analysis on
130 CAPD patients (mean dialysis duration 29.7 months,
mean age 44.5 years), measuring nutritional status by
anthropometry & subjective global assessment. We also
investigated dietary food intake by 24 hour recall
method and compared individual nutritional status with
various clinical parameters and NPCR, weekly KT/V
urea and standardized creatinine clearance (SCCr).

Two patients (1.5%) were severely malnourished, 25
(19.2%) were mild to moderately malnourished, and 103
(79.3%) didn’t show evidences for malnutrition. In the
group classified as malnourished, CAPD duration were
significantly longer and the incidence of peritonitis was
higher. Calculated arm muscle area and total’ body
muscle (TBM) were reduced in malnourished group.
Calorie & protein intake were also reduced than well-
nourished group. Hematocrit and BUN were decreased
in malnourished group. Transferrin concentration was
significantly decreased in malnourished group (252.2+
32.9 vs. 188.3+37.4 mg/dl, p<0.05). IGF-1 was also de-
creased in malnourished group (212.24+142.9 vs. 154.3+
187.4 ng/ml), but there was no statistical significance.
NPCR was significantly lower in malnourished group
(1.05+0.31 vs. 0.78+0.18, p<0.01). NPCR correlated po-

sitively with dietary protein intake (r=0.48, p<0.001),
TBM (r=0.36, p<0.01), lean body mass (r=0.33, p<
0.05), and less significant association was noted between
SCCr and TBM (r=0.24, p<0.05). No significant correla--
tion between KT/V and TBM or LBM was obseved.
In conclusion, NPCR is a good indicator of body
protein store & nutritional status, but expressing
dialysis adequacy as weekly KT/Vyrea may be a less

sensitive marker of protein nutritional status.

Key Words: NPCR, Transferrin, IGF-1, Adequacy of
dialysis, CAPD
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