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Association of the Nutritional Status and Essential Amino
Acids Intake in Hemodialysis Patients
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Department of Nutrition Care Service, Seoul National University of Bundang Hospital, Seongnam 463-707, Korea

ABSTRACT

The mortality and morbidity rate of hemodialysis patients (HD) remain high. Among many factors, protein and calo-

rie malnutrition has been shown to be a major risk factor for

increased mortality in the HD patients population. Malnu-

trition can be caused by insufficient amino acid intake, nutrient losses in dialysate, oxidant stress and muscle catabolism. In
this study, we evaluated the association of markers of nutritional status and essential amino acids intake in HD patients.
We investigated nutritional status of 41 HD patients (mean age: 64.2 = 11.5 y, men: 24, women: 27) by measuring an-
thropometric, biochemical parameters and food intakes by using 24 hr recall methods. Subject’s total energy intake and
total protein intake were 1,648.0 = 397.31 kcal/day, 79.2 & 27.2 g/day, respectively. The animal protein intake was 42.7
+22.1 g/day, essential amino acids intake was 23.4 £ 9.92 g/day, and the ratio of essential amino acids to total protein
intake was 29.6 == 5.42%. There were significantly positive correlation between muscle mass and lean body mass with
serum creatinine level (r=0.435, p<0.01; r=0.435, p<0,01). There were also significant positive correlation in mus-
cle mass and lean body mass with pre hemodialysis blood urea nitrogen (preHD BUN) (r=10.329, p<0.05; r=0.329, p
<0.05). There were no significant correlation in total energy intake and total protein intake per kg ideal body weight
(IBW) to muscle mass and lean body mass. However, there were significantly positive correlation between the ratio of
essential amino acids and muscle mass and lean body mass (r= 0.368, p<0.03; r=0.405, p<0.01). And serum hema-
tocrit concentration was positively correlated with the ratio of essential amino acids (r=0.032, p<0.05). The results of
this study indicate that strong associations exist in essential amino acid intakes with malnutrition than total protein intakes
in HD patient. In conclusion, specialized nutrition education should be necessary to efficiently improve the quality of pro-

tein intakes. (Korean J Nutrition 39(7): 617 ~623, 2006)
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3. DIAMIS

i

Stk

4, YERIMAIE

o @) 8% @), AdolEd, s A Fol
g% 9422 (Blood urea nitrogen, BUN), S|2FZH],
e RS FokdetgtusY EMR (Electronic Medi-
cal Record) & AMg-3te] Asteha] AHE 3063,

5. M MAL (KYV urea)

ZF gxle] B4 AAE (Kt/V)+= Daugirdase 5 (2001)
of ofal A7|E A 2 A} F4& ARSIl 94 g
(Urea reduction rate: URR) {(%9 4 2484 s5~
B 5 QAN /R A QAAAERF X 100872

Atk

6. 51 A

57 =g a#oRE SPSS 12.02 o] 83181t xge
el WE-g gl Pergtet REEAE etk ek &
Ape] B4 g FAgAL Ao] HHEE t—testE B3l T4
SFAaL, Aol st AAAS W AL AFete] g
HAlo|i= Pearson’s correlations ]38kt

2 4

1. 2 ALY QHARRY

A AR EAF 247 (58.5%), A+ 179 (41.5%)
o] Hjgolglod, Pt AHL 64.2 = 11.54], Ft T4
7178 44.3 + 39.570€, BMI 22.4 + 2.78 kg/m®, Kt/V
1.17+0.17, URR 67.8 + 6.50%°]31t} (Table 1).

2. A TIYAS gt

ZAF OIARe] E5 dHRle 377 £ 0.32 g/dL, 85 A
golEld F5E 9.16 £ 2.77 pmol/L, 8% dEF2HS
11.3 + 0.90 g/dL, svkE=32 345 + 3.07%°]31©.
B4 dE 9408 A FEE 642 £ 172 mg/dL, T4 &



Table 1. Patient characteristics
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Table 3. Dietary infake in hemodiclysis patients

Variables Subject (n = 41) Variables Supbject (n = 41)
Age (years) 642 £11.5 Energy/IBW (kcal/kg IBW/d) 288 + 582
Sex ratio M/F (%) 58.5:41.5 Energy (kcal/d) 1648.0 = 397.31
Duration of dialysis (months) 443 =395 Protein/IBW (g/kg IBW/d) 1.38 £ 041
Kt/V 117 = 037 Protein (g/d) 792 + 27.2
URR" 678 = 650 Animal protein (g/d) 427 + 221
Hight (cm) 162.5 8.67 Vegetable protein (g/d) 365 + 123
Body weight (kg) 592 £ 824 Animal protein/protein (%) 517 + 133
M (kg/m?) 224 £ 278 Total amino acids (g/d) 56.1 £ 209
Lean body mass (kg) 457 + 7.44 Essential amino acids (g/d) 234 + 992
Muscle mass (kg) 427 + 7.05 Arginine (g) 407 £ 148
Fat mass kg) 13.6 = 599 Isoleucine (g) 273 = 1.09
Mean + S.D.: Mean = Standard deviation Leucine (@) 4.69 = 1.85
1) URR: urea reduction rate ‘ .
2) BME body mass index Lysine (@) 362+ 179
Methionine (Q) 142 + 621
Table 2. Clinicat and laboratory data in hemodialysis pafients Phenylalaning (g) 2614974
. P Threonine (g) 237 + 963
Variables Subject (n = 41)
- - Tryptophan (@) 438 £  2.97
Albumin (g/dL) 377 £ 032
v lobin (a/dL) . . oo Valine (g) 314 = 125
emoglobin 3 = G
© N Histidine (g) 228 = 1.26
Hematocrit (%) 345 + 3.07 . R ;
EAAT/IBW (g/kg IBW/d) 040+ 0.4
Serum creatinine (zmol/L) 916 = 277 : C _
HD BUN® (ma/dL) 0 4170 EAA" /protein (%) 296 +t 592
pre ) mg/ 642 *+17.2 Mean = S.D.: Meon = Standard deviation
postHD BUN™ (mg/db 210 = 7.50 1) EAA! essenticl amino acids

tMean = S.D.: Mean = Standard deviation
1) preHD BUN: pre-hemodialysis blood urea nitrogen
<) postHD BUN: post-hemodialysis blood urea nitrogen

HE Qs AL =

55 21.0 £ 750 mg/dlels)
3. 7N TSl 2 S N (AR

A Ul 19 = oflulx] AHaRe 16480 + 397.31

wcale)9a, IBWS Ad35RE 28.8 keal/kg IBW/dayol gt
19 & A AFRE 792 £ 27.2 g0, BWY vhad
GHF 1.38 £ 0.41 g/kg IBW/dayolgirh & haia A
A Z =N DU AFRE 427 £ 221 g/d, " ot

A AAHERE 234 £ 9.92 g/d, E WA HHE F o)
520 2 AHsE H1&2 296 + 5.92%0|31T} (Table 3).
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Table 4. Pearsen’s correlation between dietary intakes and body
protein mass

Muscie mass  Lean body mass

T} (Table 2).

Serurmn Creatinine ( zmol/L) 0.435% 0.435*
oreBUN (mg/dl) 0.329* 0.320*
Energy/IBW -0.011 -0.011
Protein/IBW” G190 0.189
Anirnal protein 0.493* 0.332**
Vegetable protein 0219 g.21¢
EAA” jprotein 0.368** 0.405%*

. significant conelation ot the 0.05 level (2-tailed), =« significant
correlation at the 0.01 level (2-tailed)

1) preHD BUN: pre-hemodialysis blood urea nitrogen

2) IBW: ideai body weight

37 BAAL essenvicl amino acids

(r = 0,405, p <0.01) ¥z el FoAVE vebion, 5

_E:__Aa L“,—u‘j Al /’\ﬂ ;ﬂ H‘i%jﬂt, P,
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A (¢ = 0.483,

p<0.01:r=0.492, p<0.01)E vEld (Table 4).
U SPHEAS R0 Dol Al B ulgds
of Al (r=0.322, p 905/ 7} R (Table 5). 1
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= —(0.354, p<0.05, r = ~0.358, p<
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Table 5. Pearson’s correlation between dietary infakes and clinical and laboratory data

Albumin (g/dl)  Serum creatinine (xmol/L)

preBUN" (mg/dl)  Hemoglobin (g/dl)  Hematocrit (%)

Energy/IBW 0.080 -0.158
Protein/IBW -0.004 -0.059
Animal protein 0.085 -0.016
Vegetable protfein -0.074 0.291
EAAY /protein 0.115 -0.075

0.203 -0.119 -0.157
0.157 —-0.108 -0.200
0.114 —0,009 -0.083
0.283 —0.093 -0.140
-0.184 0.248 0.322*

! significant correlation at the 0.05 level (2-tailed)
1) preHD BUN: pre-hemodialysis blood urea nifrogen

Table 6. Pearson’s correlation between dietary intakes and dia-
lysis adequacy

KtV URRY
Energy/IBW" 0.259 0.130
Protein/IBW" -0.091 0,141
Animal protein -0.354* —0.426*
Vegetable protein 0.440 0.032
EAA? Jprotein —-0.358* ~(.425**

= significant correlation at the 0.05 level (2-tailed), *=: significant
correlation at the 0.01 level (2-tailed)

1) IBW: ideal body weight

2) EAA: essential amino acids

3) URR: urea reduction rate

0.05)E Jehiglem, F AR 84748 94 47 &
o) A (r = —0.426, p<0.05, r= —0.425, p<0.05) =
el Ie} (Table 6).
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