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ABSTRACT

As various metabolic alterations develope in uremic patients, their dicts need to be restricted.
Furthermore, medical complications with accompanying anorexia result in further complications
and decrease in body strength.

To assess the nutritional status of hemodialyzed patients, we performed evaluation for dietary
intake and protein catabolic rate(PCR).

For 24 clinically stable male patients undergoing maintenance hemodialysis, dietary intake
was cstimated by 3-day food record method, and PCR was calculated with blood urea nitrogen
at pre and post hemodialysis.

The results were as follows ;

1) Average daily energy and protein intake were 267+ 3.1 keal/kg of body weight, 095+ 0.19
g/kg of body weight, respectively.

2) Protein catabolic rate calculated from interdialysis blood urea nitrogen levels was 1.004 020
g/kg of body weight. Protein catabolic rate was correlated with the amount of Protcin intake(r=0
4. p<<0.05).

3) Relative body weight(RBW) of the subjects was smaller than that of healthy man without
hemodialysis. Calorie and protein intake and protein catabolic rate were significantly different
(p<<003) between patients with lower RBW(<90% of ideal body weight) and those with
normal RBW(90~110% of iedal body weight).
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4) The duration of hemodialysis did not have a significant effect on the nutritional status

of the subjects.

KEY WORDS : hemodialysis * protein catabolic rate - dietary protein intake * relative body

weight * nutritional status.
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3) Protein Catabolic Raw(PCR) #4}
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PCR(g/day) = G X 9.3 + 11
G(mg/min) = (VoCy — V1C1)/8 = 10[{(0.58 X F
AE AF)+ 5N AF F7HFXC—{(0.58X
FAE AF)XCH+(FH T )
G net urea generation rate(mg/min)
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Table 1. Characteristics of the 24 hemodialysis

paticnts!

male(n=24)
Age(year) 89 111
Duration of hemodialysis(month) 41.2+208
Height(cm) 169 = 7
Predialysis weight(kg) 60.9% 7.2
Postdialysis weight(kg) 589+ 7.1
Relative bodv weight( %) 95.5%10.7

1. Values are the meanzt SD
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Table 2. Nutrient intake and PCR of the hernodialysis

patients! -
Nutrient male(24)

Carbohydrate

g/day 267 t 54

% of total calories 684t 72
Fat

g/day 27 + 12

% of total calories 149 + 52
Protein

g/day 56 * 12

g/kg of postdialysis body wt. 095t 0.19

% of total calories 144 £ 24
HBV2(g/day) 25+ 99

HBV% of total calorics® 48 + 12
Energy

keal/day 1570  £349

kcal/kg postdialysis body wt. 267 £ 51

% of calories recommended 80 £ 14
Energy recommended*

keal/day 2060 * 266

keal/kg of posidialysis body wr. 332 + 18
PCR

g/day 59.0 = 139

g/kg ol postdialysis body wt. 1.00f 0.20

1. Values are the meant SD
2. HBV : High Biological Value calculated from ani-
mal food and soybcan products.

HBV
5. —=—Y %100
protein intake(g)

4. calories recomimended=Ideal body weight(kg) X
3keal X (coeflident of age)

20~49 o1

50~64 2 0.9

coefficient of age l:
more than 65 0.8
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Fig. 1. Correlation between protein intake and protein
catabolic rate in hemodialysis patients.
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Table 3. Comparison nutritional parameters to relative body weight

RBW < 90:_% 90~100% t-test!
Underweight Normal weight
Number of subjects 9 (87.5%) 13 (54.2%)
Weight(kg) 540+ 5.9 62.8+ 5.8 p<0.01
Energy Intake(kcal) 1441 =+ 268 1709 348 N.§
Energy Intake?( %) 663t 8.4 79.9% 14.5 p<0.05
Protein Intake(g/day) 49.2+ 129 60.9= 9.6 p<0.05
PCR(g/day) 512+ 7.3 62,0+ 13.6 p<0.05
Values are the meant SD
1. ttest for wo-tail test .
2 By o) 2 S
3. N.S : not significant
Table 4. Comparison nutritional parameters to duration of hemnodialysis
The duradon of Less than 2 yr More than 4 wr .
S t-test
hemodialysis (n=17) (n=19)
Energy Intake(kcal) 1480 £ 248- 1665 +335
Energy Intake?( %) 719+ 9.7 78.7% 15.0 N.S.
Protein Intake(g/day) 550+ 14.3 60.2+ 6.8 N.S.
PCR(g/day) 56.2+ 10.9 624+ 12.2 N.S.
RBW( %) 95.6+ 12.2 96.4+ 11.7 N.S.

Values are the meant SD
1. ttest for two-tail test calori 4
2. Energy intake(%) = O COMSUTEE 100

o calorie recommended
8. N.§: not significant

PCRZE FAHo2 FF Aole AT o  dunve @48 wdsn o
Axes og drEdM 4712053 nuritonal pa-

remetersAbe] o] FHAA 7} g1} Ane) o Rokal A=

AMeH, T3 ThunbergS9e %717 BAEM

AEE Lol FAEY JEIe sl FHsA A HA54 gxle] FFgeE Hrsly] D8 of
SHEA ¥ATT HuPch Tt B dFeld 29 Hoj g3 AHE golr Ae|:ALE 3zt

FA7IZke] 4d o) dEE #FREe] 29 o8l o Ao

#2g B} ouixel @A H3H% PCR 2 A9 2

RBWS gho] k7t A Uehsith oot €2 flon AUARI] JFEEES} 24774 2}
od o x

FA7IEe] o) d @ATo] Aol tF  &d oldd aglse] wE gl o)
Fed SH4HN A A= AT Mol o]F  Polrol the ze Hils Aol

olFe AR A€t I FARLXEE 1) Ao ZAMZAF o URE 1Y 26.7+ 5.1keal/kg
A ZFA Al o) 57 o AR S of bodv weight, B A2 0.95+0.19g/kg of body
7] A7 wWer % Aewde) Rl weightdod, ol B @7 zAMPARC] Hal
FAANRA HEotA] Rated SR SABS 4 FHEAY ouKe @wid ATB 3894 1.8
HAE 7 gsom A3 A¥FaIL dAHeE  kealkg/daye) oF 80% Qo™ Bl A AR ak] [~

— 261 —



o) B 232} 2] Protein Catabolic Rate

2¢/kg/dayH T} B&H S HPrh
2) PCRZE-E 19 1.00% 0.20g/kgTh. 4l 0] 2 A}o]]
ojg @A A FT PCREAFS] Alolo] Fah
A7t YRz 2 (r=044, p<0.05) Eo} PCRL
T4 gate] ¢l A ARG & GERA R gl
3) A A Se] 90% v)Fre] EAlel 90~110% 2]
BAE apolol A oA T Mz o] 7zt
89 A el %o](p<0.05)F BAL PCRZYE H9
Aol 2ol & B Yo m (p<0.05) AT &3t
(90~110%) BAAAA o 22 g& BArt
4) FN7)7ke] 2id o]§el FArel 4d o)t
HAE A ofA e ded G, PCRE 2
RBWE HlZen) $AR02 §94Q Fol7t
gtk Teht B4R 8 7I7ke] adol gl Fe
=4 gxpe] gEAEzl It =& FEE Y
Bodqes quAsh aEde] Yz o
PCRZto] #AHE HeWd d= TSRS &4
5L ARATE FASS It F2g A
o= Wigglon duAs euds 44z 2
Z&ta PCR3EFe) 0.8g/kg/day ©]5}e] FAEL A
FEZS JER o A& ddHe]g %ﬁ*é =
R4k

o)l ATeA VAR BAE AZE FA
7] A AATH Az B FLD AU

X
Oc}/ﬂ &) gl Ae 23y protem-encrgy malnuuri-

#gatel A%

Z|of| w3

Literature cited

1) Gotch FA, Keen ML. Care of the patient on hemo-
dialysis. In ! Introduction to Dialysis. Cogan MG,
Garovoy MR ed. Churchill Livingston. pp73-104,
1985

2) Maher BA, Lamping DL, Dickinson CA, Murawski
BJ, Oliver DC, Santiago GC. Psychosocial aspects
of chronic hemodialysis * The national cooperative
dialysis study. Kidney Int 23 - (Suppl 13) 50-57,
1983

3) Kopple JD. Nutritional managemet of chronic re-
nal failure. Post Grad Med 64 | 135-143, 1978

4) Harvey KB, Blumenclantz MJ, Levine SE, Black-
burn GL. Nutritional assessment and treatment
of chronic renal failure, Am f Clin Nutr 33 . 1586-
1597, 1980

5) Blumenkrantz MJ, Kopple JD, Gutman RA, Chan
YK, Barbour GL, Robert C, Gandhi VC. Methods
for assessing’ nutritional status of patients with
renal failure. Am J Clin Nutr 33 . 1567-1585, 1980

6) Thunberg B], Swamy AP, Cestero RVH. Cross-se-
ctional and longitudinal nutritional measurement
in maintenance hemodialysis patients. Am J Clin
Nutr 34 © 2005-2012, 1981

7) Walser M. Nutrition in failure. Ann Rev Nutr 3 .
125-154, 1983

8) Kopple JD, Jones M, Fukusa S, Sweidseid ME,
Amino acid and protein metabolism in renal fai-
lure. Am J Clin Nutr 31 . 1532-1540, 1978

9) Kopple JD. Abnormal amino acid and Protein me-
tabolism in uremia. Kidney Int 14 . 340-348, 1978

10) Wassner SJ, Bergstorm J, Brusilow SW, Harper
A, Mitch W. Protein metabolism in renal fai-
lure . Abnormalities and possible mechanism. A
J Kidney Dis 7 285-291, 1986

1) AF43 A 242 AT AF 2 &2 ¥4
2 FAEFAEE AEAT 4. pplo-00,
1938

12) A53 A, g5 dXdFF gIRATH
A9TY E, pp21-25 I AL, 1989

13) Sargent KA. Kinetic modeling in the guidance of
dialysis therapy. Dial Trans 8 - 1101-1105, 1979

14) Shinaberger JH, Miller JH, Gardner PW. Clinical
Dialysis In : Clinical Diagnosis. Nissenson AR,
Fine RN, Gentile DE. ed. Appleton-century Crafts,
Co. pp99-153, 1984

15) Marck mann P. Nutritional status of patients on
hemodialysis and peritoneal dialysis. Clinic Neph-
rol 29(2) : 75-78, 1988

- 262 —



16)

17

18)

19)

20)

21)

22)

23)

3573

o4 AL el v o] ¥ A%, vl ppl21-133,
183-216, 1987

Huntsberger DV, Leaverton PE. Statistical Infere-
nce in the Biomedical Sciences pp249 Table X.
Critical Values of the Correlation Coefficient for
Different Levels of Significance.

Kinoshita Y, Watanabe Y. The nutritional assess-
ment in hemodialyzed patients related to dietary
protein intake. &/& /#3741 361-368, 1988
Slomowitz LA, Monteon FJ, Groavenor M, Laidlaw
SA, Kopple JD. Effect of energy intake on nutritio-
nal status in maintenance hemodialysis patients.
Kidney Int 35 704-711, 1989

Kluthe R, Littgen FM, Cupetianu T. Protein re-
quiement in maintenance hemodialysis. Am J Clin
Nulr 31 :1812-1820, 1978

Maschio G, Oldrizzi L, Tessitore N. The effect
of dietary protein and phosphorus restriction on
the progression of early renal failure, Kidney Int
22 1 371-376, 1982

Alvestrand A, Ahlberg M, Furst P, Bergstorn J.
Clinical results of long-term treatment with chro-
nic uremia. Clin Neph 19 1 67-73, 1983

Mitch WE, Walser M, Steinmann TI, Hill Zeger
S, Tungsanga K. The effect of a keto-acid-amino

- R87

24)

25)

26)

27)

28)

29)

— 263 —

e

acid supplement to a restricted diet on tbe prog-
ression of chronic renal failure. N Engl | Med
311 : 623-629, 1984

Wolfson M, Jones MR, Kopple JD. Amino Acid
during hemodialysis with infusion of amino acids
and glucoses, Kidney Int 21 . 500-506, 1932
Burton BT, Hirshman GH. Current concepts of
nutritional therapy in chronic renal failure, An
update. | Am Diet Assoc 82 . 359-363, 1983
Acchiardo SF, Moore LW, Latour PA. Malnutrition
as the main factor in morbidity and motality of
hemodialysis patients. Kidney Int 24 © (Suppl 16)
199-203, 1988

Gotch FA. A quantitative evalution of small and
middle molecule toxicity in therapy of uremia.
Dial Trans 9 . 183-194, 1980

Wolfson M, Strong C, Minturn D, Gray DK, Kop-
ple JD. Nutritional status and lymphocyte function
in maintenance hemodialysis patients. Am J Clin
Nutr 39 © 547-555, 1984

Guarneri G, Faccini L, Lipartiti T, Ranieri F, Spa-
ngaro F. Simple methods for nutritional assess-
ment in hemodialyzed patients. Am J Clin Nutr
33 11598-1607, 1980



