ek S8 A 147 A3 5 1985

(2

g £ AN PRt 8 5
2y A

£0UZ - 0152 - YAUS - HTFH - 0|2 Y - BHAA
Hg71 Wi
2 o 7

AR BTN A FFPetT

Z0|g - 0IEZ

o)

2717 A4 Y B4 AR E v A dY Y At AF BFHE AMEER o

g @71 fHg 2 AP UYY Ado] JeAeR RuHT ded 1981d NCDS B
o]F UKME ¥ EA #xlollA 4 Jele] A8 € F49 HFdwe] AFER A o &5 o]
Zgkch olell AFale AUt oFHgE BT YA By ARASFE AP wa P
ENS ARgx] Hag 12719 ZHF AR HE AEH 829 FAE iR
SGAS] 8] ¥ dHTE BFE F UKME AES} FAlo &3E AA ASA 4 4F A
31eA 2 gote] S RARHY OS5 22 AEE Ik

1) tia 3= 829l A gt 574, o=t 2580l¢gien W@ F4 7|7te] 30570Yeln ¢
91 Aske whAd Algtd) Fgo] b Btn HE €89 FE 4.3g/dl, NPCR2 1.04g/kg/day,
dKt/Vi 1.30, SCCre 66.56L/wk/1.73m2 °)1ch

2) SGAc°l 23 FA} JFTL 60(84.1%)0IAUn Y AETE 133(15.9%)°]%th

3) 9% 4xFoA HF d FA 7)|7te] oUAl ZAeH(27.0 vs 489 7Y, p<0.05)
Hqz a4 AL FoE oA ¥ki(804 vs 59.5 mg/dl) NPCR, dKt/V, TW-Kt/V,
TWR-Kt/V € RRF5°| 993lA #AHA

4) NPCR< ¥3 ¢%7, TBM, LBM 2 dKt/V= AuEr} glglen RRF, TW-Kt/V
2 TWR-Kt/Vee g 48 BAE B3

i

O

olgre] Anz Wl £4 7)7he] F7hgel weh Realy|Bol FaHI HUY FHo| NP
7 =79 NPCRZ 43¢ wud M9l 2ad ¥7 @ua-9% 9% 4z ddol oA
2 ¢ 5 AN ol VRN ABRH AT QA ASA SR B JYYAS W

gat7lol 838F Aoz 4Z=m, UKM 98 NPCR#H Kt/Vuread] #33d &4 % o
of e BA Aure] it 878 RoE AARET ofdl &M Bt A7
77t 228 AR 4Rdn

ﬂ,
K3
(>
e
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M =

#7] ARH RS
AW o2& F7f, Fub 3l &
2E £7% 4 EFET A4 7l A8 #AEHG
Tt dRloR oula-dd AR e Fol
A= ol #ze] oFo I
T FAAEE e #AEY Fyo] P A%
Holl wheh ato] &o] A Ao #@3t Ao Eof
A1 glen, AP FAL2 frte] 9 dH e 24
g fHo] glon2 FHAAY B HAx ¢ g A
gl Frte #Ate e € AEg AAse F
2% dolrf’. AAE oz} ATl oJshE P £
2k F 10-30%0A] o4 AFe] oIt AF W&ol
ZAaEHo] AU 13-70%00A4 ¥H &89 F=7 7
25 gen? ol @ate] AteF Uy v
o] it

B dEle He s 71y 3del o
2 9 g% 439 &4, APHA A AFe A
ZA7|5 ke 29, AFEH Ads dF &9, A
¥4 & bioelectrical impedencelt total body
potassium S& ©]8% HFAAF(lean body
mass, °]8 LBM2o2 ofghz A& &A%
o] Agslo] gou? ool s F&aA FAiel
FU¥ FHE wdsts AFAS e sl E =3 o
A17F ek

19743 GotchFol 84 F3HE Z¥(urea kinetic
modeling,°13t UKMZ 3h& F3§ olg) ¥ &
A SRl A FA R Fale] ol Fetel Adm wA
B3 AFH ATt o]FoiH: 1981 National
Cooperative Dialysis Study(¢]3} NCDS& 2}3h)
BaudA EFE3l Guld o|3}&(normalized protein
catabolic rate, ©|5} NPCREZ ¢33 Kt/VE ®¢
g 84 FEE Lio] o FA HAdM Ut Az
g AQst= A¥2 B3@’ o|F Acchiardose ¥
A BMg wngle ¥igwmA ] ARA @2 F
NPCRo| 7} & #27(0.63g/kg/day)oll A
A AA7E g B3, 49 39 3 AT 7|l
Mg gwsted, ARgel 7P atn wasad’
olygt a4 FEI o FHE FMu AP

Y
%
fuc)

e
2
¥2
2
b

[+]

AEYA Kt/VuadE ATE 5 A3 NPCRo o8 <t
e due B4 gale] ol 43RS & 5+ dE
B olyal BN gale] 94 BE Adg = £
F& AxEt B4 gzie] Az AFont B F9
A AP FEE A 5 A" 24 Axe yl
ZAo] 7hedttte Aoy olE EAMFe zEs
-A%F ¢ AH Atele] A @A
4, B A8 2 Ao At
5o el ohg 23E rastn e Agelth

old] A72E dH B4 FAEL oz F3
3 gof A Hrhdel o8 £759 4% Add o
g a4 3% 289 AEE Kt/V £ NPCR#F} ¥
Alell &3 AA AFA L 2F At AFE Fd
A BA5e] A% el Frtel HAG AFE} ol A
AA dolR mat B AFE APk

CHa 3 Wl
1. 04 &

7] ARAFeR Fuyn A BAZ AFg
F Hag 12704 ol AAE AR JNRFgwHy
2 9 NI ARA P oA A g Yoo §4 J&
2 HEAAEAG, A FYIY HERAF Fo o
2ol glu oz dAE el 96EE oide
2 &gk ol & 1993 59URE 1994d 7¥€7HA
TherapsTM program(single-pool variable vo-
lume model, Cobe Laboratory)& o]-&3ted of #
vtk 670 H o2 23]9] UKME Al9s H 7z
Zte]l Ay 2FoA A AZe g% FAAF
UKMdl| 9% FAoze] A7t HAP(-15% -
+159%)0Q° 82 & dges Eysigdoh

2. ¢y

o #AEs FBA JEdH HrHE(subjective
global assessment, ©]3} SGAZ <gheoj wel®?
A4 dod delel BXE Group A, ¥Y A= A
o] 84& Group BE T34 HTable 1). &4 A
FHFe 247 719344824 hour usual food
intake recall method)ell 28] FAlstgon $-2ut
gt AETHEE AHEste] 9% 4 oild HHFE 2
34 &t HEgks Fehath
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AF AZeze A 9 AFE
Lange caliper& ©]-&3ld 4H7uh(triceps) HHoll
Al FtArE &3¢ Htriceps  skinfold  thic-
keness, °©J3} TSFZ %%). £3 midarm circum-
ference (13} MACZ %hHE SA3x AAYE
A7} (Futrex 5000)& o]&3le] AXwak9% body
fat)¥ LBM& 4&3) W'Y Heymsfieldsel &

S48t} x

Table 1. Subjective Global Assessment

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

#( ) Kg, #( )% loss
change in past 2 weeks : increase, no change,
decrease

2) Dietary intake change
no change( )
change # duration( ) months
# type: suboptimal solid diet
full liqiud diet
hypocaloric diet
starvation
3) Gastrointestinal symptom(persist for 2 weeks)
none, nausea, vomiting, diarrhea,
anorexia
4) Funtional capacity
no dysfunction{ )
dysfunction # duration{ ) months
# type : subotimal working
bedridden
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 = normal nutrition
B = malnutrition

Table 2. Anthropometric Measurements

Triceps skinfold thickness(TSF) by Lange caliper

Midarm circumference(MAC)

Body fat & lean body mass(LBM) by Futrex 5000

Calculated arm muscle area(CAMA)
male(MAC-3.14 x TSF)2/12.56-10
female(MAC-3.14xTSF)2/12.56-6.5

Total body muscle(TBM)=Heightx(0.0264+CAMA)

2ol 93] calculated arm muscle area(©]s}
CAMAZ oFghe} FA W25 (total body muscle,
o} TBM2.2 23h& Atatgith (Table 2).

T2 ERAAE Ui S5 FEA "AS AF
gte] FutERE, EF QLA (blood urea nito-
gen, ©]3t BUN22 °oFg}), adoleld, 28 ~ug
(total cholesterol), A3 AHtriglyceride), %%l
& FAsq

UKMo| dag AgHE= £4 AFo 5oy
sample portellA] Aldfstdm, ohedl B4 HAd o
Al FREE AYstd 24z BUNE st A&
F-&(recirculation rate, %) 49 54 ¥dF&w
A x2¢ ¥ FHEn ARG FAl AFHE H &
F4EE 50ml/mine g ZAaAZln 102 ZARFE o
Al FHEE st Aesich

Zed217]%5 (residual renal funtion, ©|3 RRF&
FFh HAALE 3 2AFe BY FEEEH UL F4
AR AWE ol AWEs AW 4L FE
E48t Adsidrh. FARE BAArES 1Y
A gL YIFH TS delivered Kt/V(eldl dKt/V

JLe ]

Table 3. Definition of Kt/V, TWR-Kt/V, RRF
and NPCR

1. dKt/V=UKM Kt/V-r x RRF
TW-Kt/V=(dKT/V) X F
TWR-Kt/V=(TW-KT/V)+ (10080 X RRF)

/(1000 X V)
2. RRF={Uurea/[BUNf+BUNn)/2} x (Vw/T)
3. NPCR(g/kg/day)=0.58 % {0.294 + (9350 % [G/V]
x [BUNi/TD}

dKt/V(delivered Kt/V): Kt/V of urea calculated
by UKM withour consideration of residual
renal funtion

TW-Kt/V: Kt/V : total Kt/Vurea per week
without consideration of RRF

TWR-Kt/V : total Kt/Vurea per
consideration of RRF

RRF: residual renal funtion: residual renal
clearance of urea,

NPCR . normalized protein catabolic rate

r: constant for dialysis amount by residual renal
funtion.
If dialysis frequencies are twice a week, 9.5,
if three times a week, 55

V. urea distribution volume, F: frequency of
dialysis per week, G: generation rate

Uurea: concentration of urine urea nitrogen,
Bun blood urea nitrogen

{ initial, f: final, n. next, Vu: urine volume, T:
time between dialysis

week with
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Table 4. Clinical Characteristics of Study Table 5. Biochemical, Anthropometric and Urea
Patients Kinetic Findings of Patients
Sex (M:F) 57:25 Biochemistry
Age (years) 482+134 Hct(%) 245t 46
Duration of HD{months) 305+11.6 BUN(mg/dl) 77.1% 196
Underlying renal disease Creatinine(mg/dl) 147+ 104
Chronic glomerulonephritis 42 Cholesterol(mg/dl) 1576% 453
Hypertension 15 Triglyceride(mg/dl) 1183x 923
Diabetes mellitus 14 Albumin(g/dl) 43 04
Polycystic Kidney 1 Anthropometry
Others 4 % IBW 983% 136
Unknown 5 % Body Fat 243 7.8
RRF (ml/min) 1.07+054 TSF(cm) 1.1+ 06
UGR (mg/min) 521*161 MAC(cm) 245+ 25
Values are mean *standard deviations. HD : CAMA(cm’) 2713+ 76
hemodialysis LBM(kg) 430t 94
RRF : residual renal funtion residual renal TBM(kg) 1741 4.1
clearance of urea, UGR : urea generation rate UKM
NpCR(g/kg/day) 1.04%= 024
2 oghE, Fodalrlse] nBHA F2 FREANF dK/V 1.30%+ 031
L FeAAly)Fel uE FFENFL 44 TW-K/V TW-Kv/V 330+ 0.70
i ; , TWR-K¢/V 365+ 0.80
2 TWR-Kt/Vatx AHolsi 84 X A2 SCCrHL/wk/173md) 66,564 10,60

total body waterel #1339 Watson normogram
S o] g5t’? A o], 7], BRAZRE A&
Witl. NPCR, standardized creatinine clearance
(o]3} SCCr2 <), RRF, UGR<E TherapsTM
program®] ¢% variable-volume single-pool
calculationo 98} TaATH(Table 3). zz+el ¢
A A&, Astey 2 24 FHE 2y A=
6704 A o2 23] FHYxj9] PFSo|th

3. 83 M2

E74 Xgle SPSSE o843} unpaired T-test
9 g 37 BEAHoz YT EAX fY4L€ p
value 0.059|2te 2 3}

2 o

1. & BXje 2MH RY

4 $xlE 829 o2 Jxlrl 5749, dxb7) 2570}
glon WF APE 4824, BF P TAY|HE
305/490l%ch U9l FHo L WA AT Ao
429(51.2%)0.2 71 9y, 28y, I #o]
AtHTable 4). gxl7e F7 37 Fev 4.3g/
dl, RRF& 1.07ml/min, NPCR2 1.04g/kg/ day©°)

CAMA ! calculated arm muscle areaq,

IBW : ideal body weight,

LBM : lean body mass

MAC: midarm circumference,

TBM : total body muscle,

TSF : trisceps skinfold thickeness

NPCR ' normalized protein catabolic rate,

SCCr: standardized creatinine clearance

dKt/V(delivered Kt/V): Kt/V o urea
calculated by UKM without consideration of
residual renal funtion

TW-Kt/V : total Kt/Vurea per week without
consideration of RRF

TWR-Kt/V : total Kt/Vurea per week with
consideration of REf

e dKT/ Ve, TW-Kt/V, TWR-Kt/V 2
SCCr& Zz+ 130, 3.30, 365 6656L/week/
1.73m* o]%th(Table 5).

2. CHY BXHZO) MOl A2 21Nl HIFX|

gt dd FEF AHFL A ArleA
z}z} 1484 .9kcal®t 1190.4kcalolla €9 AE2F &
wa AFAFe 91 2 Hx @AM 2R
1.0g/kg/day 4t £ o] AFol did AF u&
2 3AE 985%, dAte 97.7% AR AXHLEES
duielA 2+zh 21.5%, 30.9%°% LBM ¥ TBM&
G2 R ezt 47.7kg, 18.9kgeld o &

- 320 -



- 07 9 830 e B4 BaiolA AFSHst 24 Y 2 e} @A -

Table 6. Comparison of Dietary and Anthropometric Data between Male and Female Patients

Male (N=57) Female (N=25)
calorie intake(kcal/kg/day) 249* 36 256+ 4.4
protein intake(g/kg/day) 1.0+ 0.3 1.0x 03
% Body Fat 215+ 64 309% 68
CAMA(cm®) 296+ 76 219+ 39
% IBW 985143 977x121
LBM(kg) 477 69 4231t 38
MAC(cm) 252+ 25 229+ 1.7
TBM(kg) 189+ 38 140+ 21
TSF(cm) 1.0 05 1.3+ 05

CAMA : calculated arm muscle areaq,

Values are mean *standard deviations

IBW : ideal body weight,
MAC: midarm circumference, TBM : total body muscle

LBM : lean body mass

TSF: trisceps skinfold thickeness,

Table 7. Comparison of Characterisitics between Two Nutritional Groups Classified SGA

Normal nutrition(N=69) Malnutrition(N=13) p value
Sex(male: female) 47 :22 10:3 NS
Age(years) 484+134 473% 136 NS
Duration of HD(months) 270 89 489+t 51 <0.05
RRF(ml/min) 1.21£0.49 037 0.16 <0.05
UGR(mg/min) 550£1.56 366+ 0.77 <0.05
Hematocrit(%) 246t 48 240 33 NS
BUN(mg/dl) 804+ 18.0 59.5* 19.1 <0.05
Creatinine(mg/dl) 137 36 149+* 11.2 NS
Albumin{(g/dl) 44% 03 43*= 05 NS
Cholesterol(mg/dl) 157.1%£47.0 1603t 364 NS
Triglyceride(mg/dl) 112.2+89.4 150.5£104.7 NS

NS : not significant, HD : hemodialysis, Values are mean Lstandard deviations.
RRF : residual renal funtion: residual renal clearance of urea, UGR : urea generation rate

Table 8. Comparison of Anthropometric and Dietary Data between Nutritional Groups

Normal nutrition(N=69) Malnutrition(N=13) p value
% IBW 103.9x155 97.2x131 NS
% Body Fat 246+ 79 23.0%+ 69 NS
MAC(cm) 257+ 29 243+ 24 NS
TSF{cm) 12 07 1.0 05 NS
CAMA(cm®) 294+ 82 269% 74 NS
LBM(kg) 474%x103 422+ 91 NS
TBM(kg) 187% 48 172+ 48 NS
calorie intake (kcal’kg/day) 2541 39 233% 26 NS
protein intake {g/kg/day) 10t 0.3 09+ 03 NS

NS : not significant, Values are mean *stamdard devoatopms.
CAMA : calculated arm muscle area, IBW : ideal body weight, LBM : lean body mass
MAC : midarm circumference, TBM : total body muscle mass, TSF : trisceps skinfold thickeness

7= 242t 32.3kg, 14.0kg ©1SitH Table 6).
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Table 9. Comparison of Urea Kinetic Data between Nutritional Groups

Normal nutrition(N=69) Malnutrition(N=13) p value
NPCR(g/kg/day) 1.09+0.22 0.77%0.14 <0.05
dKt/'V 1.33%0.31 ©1.15*0.28 <0.05
TW-Kt/V 3.36%£0.70 2.9610.64 <0.05
TWR-Kt/V 3.76+0.78 3.071067 <0.05
SCCr(1/week/1 73m°®) 6953817 50.79+8.53 NS

NS : not significant, Values are mean Lstamdard devoatopms.

NPCR : normalized protein catabolic rate, SCCr: standardized creatinine clearance

dKt/Videlivered Kt/V): Kt/V of urea calculated by UKM without consideration of residual renal funtion
TW-Kt/V : total Kt/Vurea per week without consideration of RRF

TWR-Kt/V : total Kt/Vurea per week with consideration of REf

3 -
y=1.39x - 0.37
,s| 038 pe0.05

RRF(ml/min)

o " i i i o

Q4 08 0.8 1 12 1.4 16 18 2

NPCR(g/kg/day)
Fig. 1. The relationship between NPCR and RRF.

* . y=062x+265
451 « . W™ r=021,p<0.05
L

1571 .

L

L

n

10.4 06 08 1 12 14 186 18 2

NPCR(g/kg/day)
Fig. 2. The relationship between NPCR and TW-
Kt/V.

oF 841%0|Q T 9 AZRTL 13H2eE 159%°]

55

y=1.09x + 2.51
*, r=0.33,p<0.05

5} « *

.
45
4

35t

TWR-Kv/V

3

25
2
15 x . : L A i ) )
04 08 08 1 12 14 18 18 2
NPCR(g/kg/day)
Fig. 3. The relationship between NPCR and
TWR-Kt/V.

ojth. WP dAPL 747 4844, 47342 AolE UM
onj el EA 7|7k 4% AZEFo| 4897482 A
A} edekzre] 27.070€ Rt oo qlA ZAAHP<0.05).
A ey dg AFT BUNAE 804 +
18.0mg/dl$} 595 + 19.lmg/dIZ e 2lE
ngou FuleadE, ZaolEld FEde <93l
= Aol7l UolT ¢RY FER 44 ¢ 0.3g/dl%h 43 +
05¢/d12 EAEA 92dE o7t YATHTable 7).

QN Axs gl vlmel M BY 9T
1} o Azmg Apolold MAC, TSF, CAMA,
LBM % TBM%E<& ##7 257cm3t 24.3cm, 1.2cm
sl 10cm, 294cm’st 269cm’, 47.4kg#H 42.2kg,
18.7kg® 17.2kg o2 4% Az Tl Ao UM
o} EAEtE ez ooglE Aol YIAUTHTable 8)

NPCR& < AzFoA 0.77 + 0.14g/kg/day =
A} odokze] 109 + 0.22g/kg/day Rt 2lUA
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ZaEo] AR LB (p<0.05), dKt/Vures, TA7] 50
IR @2 FFREAIFI TW-KyVi zejaiz)
sol 1#E F9 F FA%A TWR-Kt/V ¥ RRF
Al dG AzTA A FYTRT A #a
(p<0.05)51%1 28 SCCre 9% HAZFAAY 745
o] et FAEA 99 gUrHTable 9).

4 SYS DY HY A XjEAS| M
A

1) NPCR1} dKv/V, TW-Kt/V, TWR-Kt/V
% RRFIQ] &
NPCR& dKt/Ve= 4ox
(Fig. 1, R=0.38, p<0.05),
TW-Kt/V(Fg. 2, R=0.21, p<0.05) 2 TWR-Kt
/V(Fig. 3, R=0.33, p<0.05)st= ogk 4@ #AES
By
2) UKM X|He} Aot AEl X|ZES}2| ZA|
NPCR, dKt/V 2 SCCrx ¥3% ¢33, TBM %
LBM %3 #o% #AE BolA gyl

7 ey RRF

a &

L o0
Flf o L X

A BA @] Ao gud-gde o
e &3 2P BAZY 2F 3oz
]5}«] 7k AE&RZ, gAY AEE 4 e
gl o3 dYT 53] g T FapoA
-‘rE-’ﬁt HAA Fo o|& =ZL(intradialytic hyperca-
tabolism)5e] €gle] B4 At o] FxolA o
WA-GF 4 Fuls B A dFE 0
ek ofel #atel o9} U FHo] glexm
TAAA A el FA =S Hrte Ao ojfs
B AAg 7ol F23 Aot d% el Hr)
Bog 7|9 He o 4 B 2AL A
A& 23 At A8, ddede &3, A4
B2 By %7‘3, 84 FEHE ZyYg o843 ouA
ol3}& =4, prognostic nutritional index(PNI),
hospital prognostic index(HPI), subjective global
assessment(SGA)5o] ATt B AFoA SGAd
ot gl BN 3xte] U el 9¢ AxFol 4
A g2 829F 1370 159%Fon olE Azl
A HE g9 B 7|7to] AT oefolA 4

ki

rEl -

5] XN
=

hu

Axn G AHo] FrtHo] AT FAMI L A
o At

2 a7dA i el 719 el 9% 9
Hat o d3ELe 099g/kg/dayE FFAzR S8
o uwat FAgHez 9egle Aole Ao
NPCRE& 9% AxTdA 0.7720.14g/kg/day 2 3
4 dYT9 1.0910.22g/kg/dayll vl&) 2]e]9lA
250 gith FYEHoz IAHH el e
el UGRel o3 453 NPCR 2% U4
WA AHRL wds= Aoz slo] Yot 7] 3
A A7 A e AERe AFP o Q) e
FAel 249 @xte] gy o)3g o] nimrl 279
t}. Acchiardo-& UGREZYHE &3 dd guz
Aol 0.63g/kg/daysl BAEe] Azl Aol
1491 ¥rd 093, 1.02, 1.29g/kg/days] @A
AT @XM E T 4%, 3% 233 0%9 A
FEE Ry Husidn @wd Yo e
g AME B ool 299 da ¥ 2
B, 7AESol Futde wEr srngdc. 2
Lowrie ¥ Lew%< 120004 o]4e] ¥ £4 &
22 ez 3 A7 ¥ R FEe AR
7o) g Ad BAE Rnd v Qo 259 o
o 9lElE ¢8w sX7} 25-3.0g/d19] §zle] A}
T AEEE 429 B} 4.0g/dl 04390 At
vl 74 o) FrtEe] doim s g A
& 7o wet ¥4 927 FEs #xl9 dFE
A3 FRE AR F9 solAT BE g
& Az Bt AT KA Aol daHE
oz so} gu'” AAR 13099 /A B £4

g o2 Fae] Y AHE A dTPA
T G AxFdA gRY Fx oosles Bae
AATH®, die] wmel oatd ¥y dRuucg v
2717 &€ transferrin®|Y} insulin-like growth
factor-1(IGF-1)%°] 1A AEXE X T2ty
HZ 94 BHE 2o AEdsHA wgsle AR 2
+ Atz geg' old g B} F|el dH A
gl 277 e 19 ¥ JdFSdA B
A Adgolgyd ¥% BUN %9 Alurgste] An
BAZ Rusged®? B dFdHE olg AE F
FYHAzFAM BUNY 99gle 748 B

19813 NCDSM 3¢ 8% 84 4+ ¥

(o oyl

ot o o o

0

1
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(time-averaged concentration of urea, ©|3&}
TACuea®h3l 239} NPCRo| ¥ EA8xle] o]
|7 AMEEd Fad FUE Fde Hm, F
TACpun®l 50mg/diZ2 HFAHI GRA o]3go]
lg/kg/dayelde2 HAHE A9 @& fFHsS
Baldm & olF! okdd @y ARH Hzlre
gy HdH o] NPCRI} 27|w&Ed], UKME& %3}
o el 4% YEE Hrlee 4 AR R
NPCRE ©|8& + 3 9Hdd g4 ¥HF59 BU4A
T L7 ARA B E UKME o83t gy
o|3l&& AATOEN FA HY ARE LojE F
U HHF olumatolu} T HH9 AERZT AME

2 & AP =@ 222 28U 848 AP
Agz ANstged® axe @9a oz Hgoz

A% FAME F Ol ES S FAi7ke] A Gufel
SH=E A2AEe] of 90%E HIM 8% EFL
gl 23 AEE AAXL gleng ol
d AHE 8555 AsA 9 Aoy g 3
5o Bagg w=y YR AA gH3d 9
7t #A4)71 "o

Gotch ¥ Sargent= NCDS ZAxo] ik 71A4%
g2l EMoA FMe] EEE Hulte AEEA
UKM$E o3l Kt/V(K:
clearance, ml/min, T: treatment time, min, V:
body urea distribution volume, mbhelE Z F4
NZES 829 AALE UYehie Y gE AFY
2 ¥ FAo Mus ZAA3 e FRIE AR F3F
3. 2 dolAe] NPCR, dKt/V, TW-Kt/V,
TWR-K/V Bo| 94 4xTdA JUA ZaH
o] 4% Az FAFolA FAFo] oA FREE
ALY E ol #atel FA{gke] Frhgel wat &
Wa gHgo] F/tHn 4F devt 48 & g
€ AT Bud dAske 704
A =23 o #A=2e Y& A2
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Correlation between Nutritional Status
and Urea Kinetic Modeling in
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Protein—calorie malnutrition is a common problem
in patients undergoing maintenance hemodialysis due
to multiple factors. It is well known that optimal
nutritional support and adequacy of hemodialysis are
the most important factors to determine the
morbidity and mortality of these patients. To assess
the relationship between nutritional status and
dialysis adequacy, the present cross—sectional study
was carried out assessing nutritional status by
subjective global assessment and dietary food intake
by 24 hour recall method as well as by
anthropometric measurement in 82 stable hemodialy-
sis patients. Individual nutritional status was
compared with various biochemical and urea kinetic
variables such as normalized protein catabolic rate,
Kt/V and standardized creatinine clearance.

1) There were 57 men and 25 women with mean
hemodialysis duration of 30.5 months and the most
common causative disease was chronic glomeru-
lonephritis in 42 cases(57.2%). The mean concentra-
tion of albumin was 4.3%04 g/dl, normalized protein
catabolic rate(NPCR) 1.04%0.24 g/kg/day, Kt/Vurea
130031 and standardized creatinine clearance
(SCCr) 66.56£10.69 I/'wk/1.73m2.

2) Thirteen patients(15.9%) were classified as
malnourished by subjective global assessment and
the remaining sixty-nine patients(84.1%) didn’'t show
the evidences of malnutrition.

3) Malnourished patients had significantly longer
hemodialysis duration and lower values in blood urea
nitrogen  concentration, residual renal funtion,
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normalized protein catabolic rate and Kt/Vurea than
normal nutritional patients.

4) Normalized protein catabolic rate showed no
correlation with serum albumin value, total body
muscle, lean body mass and Kt/Vurea. But it
revealed a weak positive correlation with residual
renal funtion, TW-Kt/V and TWR-Kt/V.

In conclusion, nutritional support and adeguate
dialysis should be emphasized in patients with
longer hemodialysis duration and lower blood urea
nitrogen. NPCR and Kt/Vurea provide a more
sensitive measure of nutritional status assessed by
SGA in hemodialysis patients than anthropometry
and other biochemical parameters such as serum
albumin concentration. Therefore regular follow-up
of NPCR and Kt/Vurea with an adequate adjustment
of dialysis prescription may contribute to improve
the nutritional status of patients. Further prospective
study is needed to evaluate the exact relationship
between dialysis dose and nutritional status of
hemodialysis patients.

Key Words : Hemodialysis, Urea Kkinetic modeling,
Nutritional status
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