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ABSTRACT

The aim of this study is to evaluate the clinical outcome. Between January 1, 2002 to September 30, 2002, we prospec-
tively and retrospectively recruited 111 hospitalized patients who received Enteral Nutrition (ENgroup n = 52) and Total
Parenteral Nutrition (TPNgroup n = 59) for more than seven days. The factors of clinical outcomes are costs, incidences
of in-fection, lengths of hospital stay, and changes in weight. The characteristics of patients were investigated, which
included nutritional status, disease severity (APACHEII score) and hypermetabolic severity (hypermetabolic score).
Hypermeta-bolic scores were determined by high fever (> 38°C), rapid breathing (> 30 breaths/min), rapid pulse rate
(>100 beats/min), leukocytosis (WBC > 12000 mm”), leukocytopenia (WBC < 3000 mm”), status of infection, inflam-
matory bowel disease, surgery and trauma. There was a positive correlation between hypermetabolic score and length of
hospital stay (ICU), medical cost, weight loss, antibiotics adjusted by age while APACHEIIl score did not show corre-
lation to clinical outcome. Medical cost was higher by 18.2% in the TPN group than the EN group. In conclusion,
there was a strong negative correlation between the clinical outcome (cost, incidence of infection, hospital stay) and
hypermetabolic score. Higher metabolic stress caused more malnutrition and complications. For nutritional management
of patients with malnutrition, multiple factors, including nutritional assessment, and evaluation of hypermetabolic severity
are needed to provide nutritional support for critically ill patients. (Korean J Community Nutrition 11(1) : 124~132, 2006)
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cHKudsk 1992; Bastow 1993; Ideno 1993).
YA B2 % 2 AMLE, olEhs, IRt T F
7HAZIH 2, EERA, 885, AR D 52 Y
o7& Zlog °‘21]X;] QJtH(Askanazi 1980). 53] ¥4+
01]/\1-4 FIEFS o2 HZeio] YdE Ao %Eﬂf‘} 3
kS mx)A] @hDark & Pingleton 1993). Q¥E3S
,3“3}_1__ AL BAAs QoD Wut oha}l sab] q},\} AF
Bl meiME & °°‘°l gt} ik hypermetabolism)
5 2B A ojgk Az A o
AL gRoZ AR %JE}% LR Bt ope} SEkate]
93k uf-¢ ITHSCCM 1992; Felicity
A= diiPdelel wet AR, A9 5
9] oora AwEk gTEko) TEn QoFREe Ez ook

ol I ._l__l_ (e} GO BACD

Aoz 3A FH(Preiser 5 1999; Heyland ¥ 2003).

gokEap] st Ak Aol disiiE thhk A5t
o] 9o} pdiilel] mE FYEFT T digh IH A
(Heyland 1998) 2t ZA|1Z el #alix= Ul 477 A9 9L
= ARt} olejg HoALRE QIS FEAL FFdEle &
F7HA gRlor Bk A8F F¢E FEE A
st} 27 4Rt R FAEH, =, AT
vehh= 22189 EAl e S o] UELS ?J_O
4 glomE A&AQ FAAYe] st AL
Ane] FFL F A HIdE F & s 29U
AstA sfetsh= Zo] £ 238 Pennington 1998).

2 AT E dEde TEEE 3XE e E =

AHez A FF 4HE WP APACHEI (acute
physiology and chronic health evaluation) score, X|& o}
% AL el &S = AhAt A (hypermetabolic
score) & Hl1 FAl5l0] QFu)E, 7A9E 59 94 A3
(clinical outcome) 8} el PlA& JE§S AHET
1 Al wet SRR ALY D FAEANELY HA
& I G SEol E83taAt gt
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1. ZA G4

E A7 20029 195E 92974 Aol Q= £
QD M 79 o) TPNoL} ENE T3
Aol Q¥ IAE ko g ZARISILE 2k TPNS 7
Q] ol FFEke 8x1E TPNT, ENE 74 ol 330e

A2 ENTOZ PRtk ot T BAE F w
Agoz gy, ARAE, B AY, Bo) FBA, 2] ol
A% A4 5 24 TPl AR

2. M g X YH

1) g8t Al
Bz} 9 F7)1=E-& FANEIY TPNolu ENS 33 &
29 7)12AQl AR S ZAEIAL) 718 Algke A A

S5, AP, A A9 QAR Ut FEE F
x4 J71zh, FAA AR B Folgitt

2) AR AW 290 MY

giate] oopdeisl A# H24-E el A8 MEH
(APACHEI score), #djAt AE 5] TPN# EN 3%
Foll vl e o WE @xle] A a9E le
A8l ok} o) H7F A 37k e R APk

(1) FFde 27t
°ok"}EH Fhe 82 99 F 48~72A1%F Yol A
UARE EE3lo] HrRIich AAHE Y
e —i‘—iﬂ WE-E(%BW) 2 U sas Jepds
g3 &9l (s—albumin), H97)5-& Yl F 4o+
Z(total lymphocyte count, TLC) & kel B/ %
2 o] g3tk He AN 22 ddEt ABE 88
3lo] AF7E sTh & ATl JEs AER o %
# 2L Shikora, Blackburn, Hopkins Sl 23] tlekzt
FEOZ BEHE A d¥E &3 ri(Hopkins 1993;
Shikor % 1994) (Tablel) FFdH BRe APE 9%
EFT (Bl AAE B g1lo] U/ AV B2 FUEF
aqlo] gl A9, AL 9¥ (B AXNE B &
Qle] 270 o) & A, AE F% EFT (O AAE
C Q2lo] 27 o] Sl AP oE 3tk

f<l°§
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(@) FhAPY 2 ¥l (hypermetabolic score)
Ht AEE B s AEs Hoat dEelA o
A3 Hil 1991) & JERE Ag E83to] 1 (fever
> 387), F3F( 30 /D), ¥4 100 3/&), HET
T (> 12000 mm®), WEF #AF(< 3000 mm?), 7
Ao 71 78—;55]— G2 o), A Abx E_o]'o]

3.

4ol A4USE 1902 VBT Soltt HT 4
A B9 Bt ASA5FE B SR W F A5



126 - el W WA Al BlAE 9

(3) HYNE| HiE(APACHE!NI score)
283} i3k APACHEM score: 24

(Knaus 5 1991) APACHEII scorex =A% £7(Co-
pes & 1988)f <Jaf FA AB=la] H3H0~252%), 7
249 AP (0~237D), AK37] A4l (0~1273), 21734 3
(0~48%), 93 (0~24) 5o = v g

3) uEciR =A

gxpe] 7 o5 gl BEEed A8 g8
o] =421 A3 CDC (centers for disease control &
prevention) 71&el sl AL AR AEFRE ¥
9 7 7159 Q274 (UTI, urinary tract infection),
#8Z(BS], blood stream infection), = 4 7+
(SSI, surgical site infection), T+ @ 172 704 (SST,
skin and soft tissue infection), 339 # 244 (CVC,
central venous catheter infection), #& (pneumonia)

oItk

4) ARHIE N

) ARIpo] P YA/ FAO IRH G ARE
o} ZARIGTE B E0183) PUAFAR (PG T
W, PRI TP TS Hrol AL

3. &M=

EATe] A&E Window® SPSS program package
(SPSS 10.0 Inc, Chicago, IL)& o]-&3t &4 A3
1, B8 ERXE B7d BEFLA} (mean = SD)E ¥A
g0 A olE= p<0.05U9Y EAF R Folsitin
Btk EYA] T3] Aol Student t—testE B9k
I 2 gxte] gl gdA A Aol Paired t—test
2 AFsch A54Q 37 A°)E one—way AN-
OVAZ ZAZ33, v|d&37e Ajojs} nids 9 oAl
AR LS Chi—square test ¥4 7 ZAF3ATE
AE F A5HT] BEAL Pearson’s correlation
(Partial Correlations)2 ©)}£319 1 #W7te] #7l= Lin-

ear Regression AnalysisE A3 c)

= 4

111980]30tk A2 g&} 769 (68.5%), %32+ 59(31.5%)
Hog AR 194A 75A7RIT Ak g}
E¥= TPNES e oo 82 dukels 139, &
Hol7} 389031, ENT #A 279, 4734 25, Y
A 11502 FAEAC) AASALS] Fi AL 56.8
13.05401% TPNT°] 60.9 + 10.534] ENZo] 532 +
14.0242A4 TPNToIA d¥gFo] F3deHp<0.00D). &
FAR= WA Ho)] 57.43 + 11.70 kg®A] TPN 54.83 +
10.17 kg, EN 59.71 * 12.54 cm&Z TPNZF To] gk
THp < 0.05). LgA 7], AF 2elol uet TE2AF, 71
AR 52 F 2F0 9300 < 0.0DAPI7 YA
o} 23y AARATE A4 21.64 + 3.76 kg/m?, TPN
21.1 + 3.68 kg/m? EN 21.5 + 3.80 kg/m*& z}o]7} ¢}
it 1Y HgokgF2 TPN 1848.42 + 273.74 kcalEA
A% 33.3 keal, EN 1531.29 + 337.14 kcalZA AZF
3 25.6 kcal® UERo] TPN 3570) #odog 59
THp < 0.001). U 717k AAFHF 31.05 £ 12.82¢ o)
o] TPNEFT2 31.46 + 15.31Y, ENZFT2 3069 +
12.8292A F 3t Aol itk F8A A A5
= B 8.23 £ 11.41%90]3, TPNL 8.79 £ 10.8%, EN
T2 7.75 £ 11.99UEA F 23t Xol= ek 1A &
21e] A AL s FY 35.53 £ 22.28¢]9 TPN
0] 33.22 £ 21.88, ENT©| 38.04 £ 22.6884 F+ T

Table 1. Criteria of malnutrition index

Index Mild (A) Moderate (B)  Severe (C)
ALB (g/dL) 28-3.2 21-27 <21
%IBW (%) 80 — 89 70 - 79 <70
ILC (mm%) 1200 — 1500 800 — 1200 < 800

ALB: serum albumin, %IBW: percent of ideal body weight, TLC:
total lymphocyte count

Table 2. Comparison of general and medical characteristics by TPN and EN groups

AGE (yers) DD (days)  ICUD (days) APACHE

Total 56.77 £13.05 31.05+ 12.82 823 £ 11.41
TPN  60.89 + 10.53 31.46 £ 15.31

P <0.001 0.775 0.633 0.259

879 £10.80 2212+ 930 21.31 £21.53 21.1£38
EN 53.22 £ 14.02 30.69 £12.82 7.75+£11.99 2481 £1533 1519 £ 19.15 222 %38

HMtotal BMI (m?/kg) Eintake (kcal/kg) Fanti (times)
23.55 + 12.88 18.05+20.44 21.6 £3.8 30.5 = 89 35.53 + 22.28
34.7 £ 69 33.22 + 21.88
26.6 + 8.8 38.04 + 22.68
0.206 0.152 < 0.001 0.292

Values are mean =+ SD, TPN: total parenteral nutrition, EN: enteral nutrition, DD: duration of hospitals, ICUD: ICU duration, APACHEs:
APACHEIN score, Hmiotal: hypermetabolic total score, BMI: body mass index {= weight (kg) /height (m®)}, E intake: energy intake,
Fanti: frequency of antibiotics
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93 zlol= U (Table 2).

2. YYET B9 ME HRN

AA 8xke) 27 ARt ddEe) FaAY e
ol 61802 49.5%, AT EFF F¢E 257
22.5%, A% B9E= 25WOR 225%S YEth Y
Aol ] FordelE FeEZo] AV g Fol 53
BOZE 47.7%, FAT EFT A$= 33YLE 29.7%,
ATA¢E 18O 16.2%F Vet 27 d%iy
o} Bl AAoM 2] JFdElel 34 (linear by linear
association) 23 #93<Q zlelE eI < 0.01).
TPNTS 27] 95717 9483 A= AskAY o
€ 10| 53.8%, FRE EFH B 21.2%, A% A~
25.0%% et B AAEE 40.3%, 38.5%, 21.1%
24 Z7|Htt AT oAk gofEeko] 59 6%EA F7)
46.1%Ht} T4 UERtth EN9 79 27] 937t
A} 55.9%, 23.7%, 20.3% 22 VEPT H9 A Fo M=
61.5%, 25.0%, 13.5%FX FHE o|F JLEFHo] 2]
44.0%°14 38.5% Thi WolRth An HY AlFA
TPNToM £3F Fo] %A velkti(Table 3).

gokdeld JUTFe TPNTZOA gorEato] AsbA}
R=T 30.5 kealkg, FHE B33 A 36.5 kealkg, A
g A9+ 37.6 kcalkgE et ENT2 242 23.9
kcal/kg, 25.7 kcal/kg, 31.6 kcal/kg® THT Ho=z
Estth GodEizt A2 AF 999 €% T30 '
oo ENZolA Brh TPNZeA o 4 39 22
Z JEpgeh A g2 FordE EFT gek f93
Q zlelg Yehle 22 AFT @4 Algollt) ¢ Al
A AFE A5 Bro] 51.72 + 11.15 kg, FAE B
T 53.79 = 11.72 kg, A3AY gle ol 61.25 + 10.60
kg AE2A AEFF AFo] o=z AA ekt
(0 <0.05). %3 &2 5 AJHo AFT A5 B3
0] 50.04 + 11.39 kg, TS BT 51.10 * 8.64 kg,
A Q= A9 57.31 + 10.14 kg2A UL AEA
B} 2% 2hag g Blon i 3T 7l +9
el 2102 HPHp < 0.05). 28 oz ¢ HY A

Table 3. Comparison of initial and discharge nutrition status in
TPN and EN groups

initial
nutritional status

Discharge
nutritional status
Mild Moderate Severe Mild Moderate Severe
TPN (%) 53.8 21 250 403 38.5 211

EN (%) 559 237 203 615 25.0 13.5
TPN: total parenteral nutrition, EN: enteral nutrition

Groups/
ns
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ZellA %IBW, BMI 5°] 25 80" JYExd I
o wah 3 A9 AeE JERdTh 8 TPN, ENT9]
P FFF2 AF G AT EFT0] 37.02 £ 10.84
kcal/kg, THE G4 EFTo) 30.62 + 8.57 kcal/kg, 73
AU gleTol 27.85 + 6.78 keal/kgEA] FeESko)
AETE JETFE AF5 T I3 o] foFez
(p <0.001) =A vehdch. w2 o o] 335 €%
A% EFTYTSE A4 UERETHP <0.05). TPN, EN +
H) I FoME ARG FARE FEE Holy 57 1] A
ol stk

z7) gFdele] wE APACHERS, IAt A=E v
wE Az oy Atk 27) JESECIN FgEE
APACHER G~ A% E%70] 23.96 + 11.37, 3= &
BT 25.04 + 12.33, gAY Qe A% 22.77 £ 13.77
AERA FEFEF e Hol7t VA stk AuiA A=
= A% Be70] 1568 + 14.07, TAE E2F 1628 +
16.15, A3AY g 7 19.84 + 23.98 HEFA HA
Zpol7t VA ¢iskt). Bl Aol orESE APACHEA
e A5 B3E0] 27.16 = 11.85, FAE B3 2351 +
9.98, A3AY Y= A 22.78 + 14.17 AEZA] gk
Eggoll I elzte) AJolrt ot K23 Aol ol
o 28y At A=e A Tl 33.72 + 31.70,
ZAE BT 16.36 + 14.96, A3AY Y= 3¢ 1500 £
17.32 A=2A #93< 27t velstthp < 0.01).

3. TEY YHie oA Pt YRE

Ao F5EF Yehjs APACHERSE TPNZ 22
12 £ 9.30, ENZ 24.81 + 15.332.2 ENFo] okt =3t
o} F2FQI Aol ATk HuiAt AT= TPNT 21.
31 + 21.53, ENZ 15.19 + 19.152% TPNTo| ¢zt 3=
ot FoFRl ol Yk AT FoAl AElE
Ak Aejolx] APACHEAS 8 TPNENT A #}<]
Z}SHE 3 Pearson’ s A BAIS H415 A9 SHEA) AL
37, JAPEE, AFHEE, SRR AY17L v)E Tl
A BT dFAdol UehA sttt T8y A% FAl
3 AeolA] FAA S (HMtotals) SR Ja43S veR)
Ack. o159 AF AR F oS 32 @A)
A=At (Fig. 1).

Hmtotals = 10.003 + 0.342APACHEs

oA} Adejell M= d% 3 APACHEs AFE SR
deEelA dEdE 24T 29 o8 ey 4B #AE
LERITHTable 4). 447174 S8 A94717), 9gn]
€, AF2a oA s A veRoH &8A A}
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$35 SE JBHE Uitk 4Y 598N 23 o
&3 2& o) AKo] YAHATHFig. 2-5).

olgn]g COST = (6.9E + 6)+ (2.8E + 6)HMtotals

9191717k DD = 25.273 + 0.32 HMtotals
23241717 ICUD = 0.0757 + 0.452 HMtotals
AZF7A WT loss= 2.402 + 0.095 HMtotals
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Fig. 1. Cormelations between APACHEII score and hypermeta-
bolic total score of total patients (TPN/EN groups). Hmtotal: hy-
permetabolic total score, APACHES: APACHE score, TPN: total
parenteral nutrition, EN: enteral nutrition. HMTOTAL = 10.003 +
0.342 APACHEs (F = 0.046, p < 0.05).
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Fig. 3. Correlations between hypermetabolic total score and
hospital duration of total patients (TPN/EN groups). DD: dura-
tion of hospital (days), HMTOTAL: hypermiabolic total score,
TPN: total parenteral nutrition, EN: enteral nutrition. DD = 25.273
+ 0.32 HMtotals (# = 0.219, p < 0.0001).
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Fig. 2. Comelations between hypermetabolic total score and
cost of total patients (TPN/EN group). cost: medical cost (%),
HMTOTAL: hypermtabolic total score, TPN: total parenteral nutid-
tion, EN: enteral nutrition. COST = (6.9E + 6) + (2.8E + 6) HMto-
tals (F = 0.602, p < 0.0001).

Fig. 4. Correlations between hypermetabolic total score and
ICU duration of total patients (TPN/EN group). ICUD: duration of
intensive care unit (days), HMTOTAL: hypermtabolic total score,
TPN: total parenteral nutrition, EN: enteral nutrtion. ICUD =
0.0757 + 0.452 HMtotals (7 = 0.655, p < 0.0001).

Table 4. Pearson correlation coefficients between HMtotals and parameters of total patients (TPN/EN groups)

HMtotals Cost DD ICUD Anti Wt loss
HMtotals i 0.7441 (p < 0.001) 0.5744 (p = 0.008) 0.7875 (p = < 0.001) 0.2876 (p = 0.068) 0.4159 (p = 0.007)
Cost 1 0.6106 (p <0.001) 0.7791 (p < 0.001) 0.2679 (p = 0.090) 0.4443 (p = 0.003)
DD i 0.3934 (p = 0.011) 0.3952 (p = 0.011)  0.4086 (p = 0.008)
ICUD i 0.1960 (p = 0.219) 0.3774 (p = 0.015)
Anti 1 0.1730 (p = 0.279)
Wt loss 1

R: partial correlation coefficients adjusted by age and APACHEII score. HMtotals total hypermetabolic score. DD: duration of
hospitals, }CUD: ICU duration, fanti: frequency of antibiotics, wt loss weight loss
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Fig. 5. Cormrelations between hypermetabolic total score and
weight loss of total patients (TPN/EN groups). WTLOSS: weight
loss (kg), HMTOTAL: hypermtabolic total score, TPN: fotal pa-
renteral nutrition, EN: enteral nutrition. Wt loss = 2.402 + 0.095
HMtotals (2= 0.281, p < 0.0001).
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1) 9&H| &

AA 8] e 28H8-2(1.2E +07) + 0.7424 TPN
T(1.3E + 07) £ 0.69, ENZ (1.1E + 07) + 0.762.2
TPN©] tha £& %S veldlith TPN £do] ¥3hg
AA FAIR S EN g9do] 288 A8 E TRl &
A%t Az} F38 AolE vebdlth. TPNTolX FAE7L
FolEog %3 ArFeME ENTOA f9Fez ¥
cHp <0.05). TPNZIA ENZRY 52 FAEE EN
o)A TPNTY 2 Al HT oF 4.58]9 2 v]&
Zol7} Atk AT MZEFY A5H]E vl
= 24l (1.1E + 07) £ (6.880 + 06), BIZA T
A(1.5E + 07) % (8.809 + 06) 22 xjol7} Weh(p < 0.05)
(Table 5).

2) Jgey

Ax ] HAA 7982 18.9%°]% TPNT- 17.3%,
ENIZFE 20.3% F w3 28€2 F230 zlele gl
o}k 27| gopdelel ZEge] dAE A% ¢ ETT
FRE B, AEZFTAAN 22 50%, 28.5%, 13.5%
g Ueht JgERo] A85eE AEgo] A4 Jebt
(Table 6). APACHE Z<r¢le] #AlelA wiztgd@zk=
23.38 £ 13.6373, ZAeAR= 24.24 + 9.22%& Vel
o] 7+ w9t APACHE A<reh= 210)7 WAl ettt (p =
0.352). Z18v} BojAre] gt Fzof webAs 74E 2
% feJAQl atolE HERATHp < 0.01). IAeiAt A=

2ol - en] - 29 - AR - HE] - 129

Table 5. Comparison of cost of TPN and EN groups

Total medical
cost (W)

TPN  (1.3E + 07) * 6,933 2809.039 £ 2,574 252,286 + 2,477
EN  (1.TIE+ 07) £ 7,617 1570,549 + 1,642 524,538 * 3,512
p 0.606 0.025 0.012

IV cost (W) Diet cost (W)

TPN: total parenteral nutrition, EN: enteral nutrition, Values are
mean = SD, {V: intravenous

Table 6. Incidence of infection according to nutrition status

Infection Moderate Mild Severe

Percent (%) 13.5 28.5 50.0

o] BANA HZALEEA= 16.36 + 21.13%, A=
25.33 £ 1554738 vehlo] ZE3AlA oAl Hert
A Uebdth ol9] Ae71ze] ZAE, uigdT Ateledl
T #9132l AolE YERITHp <0.05).

=l

At
=

ZFEA eI 9] ok WS 2 AFM gl Zo] TPN,
ENS 843 9Juxdg %ol &43k1 Utk Payne &
James (1992)2] 1o 25hd ¢F 14~67% A== T4
312 Y1 TPNL 12~71%, ENZ 33~92%% wj-$¢- tjek
slch(Hill & 1995; Heyland 2003). £8AHd TPNTol
A Aol B2 AL Al ASS] gl o &
A7t 27 qEo] Aoz vhokst ZAgke] ENTHT
139 3} B7] g B A9 HEIE Re
o2 BEAFE 712 il AgiAcs wotoy A4
PR T T2 Zol7t QUM AP el gt thabERl
2ol wWiAE = Ak ot xe] Mg FI= TPN
T& R A AL, ENTES 34, AAA, W
AR 1F BXH FEAT 287|HE HiR ARRE &
A= A2l G Pe B3 E=nlel 2¢](Pennington
1998) TPNE 2 &43h= 2< ¢ = Utk Heyland
5(2003) 9] Baref 2% ZAY B ATAgeIdz 1Y
gFFFS ENTHT TPNTol =4 et o]R3e
ENZ& #-37|7to] Ajaos TPNEU du mgokel
TEA 23718 T Aol HeER ol g3 o
3] &3 S48 MAE] FE% o2 o AR Mentec
5 2001). Wb TPN2 #g7|3t] 1~2¢Y o|UZ vjj¢
W7|7tel 2 % o)3) Aol nYYAS TFE A3
3R E =4 et Ao B 4 gtk TPN Fold §&
dFFZEFL oju] A o BiojAr Bug up g}
(Taylor 1999). 221U ENAME EE371A] & o B2
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w2 A Uebdth=s 239 (Heyland 2003) wet ENEE
Al B g 2298 ¢ olv 38 T Baske
Ro] Fasht F 25 Il Agrizielu S8 A7)
7o) Aol ARk 3 FEGEA ARSI FoYst
A AR B Fo] T BF FARe] TPN, EN
Feuol mE FHYES Aol A dE ¢ F

3l
3

3% of rir

)

e

FAEE AL, IHAL A, G W FSH

g Fol 882 & Jon FHLFRU(s-ALB), F ¢
IF(TLO), AFHEA A Fo] FyFoht o]FE, A
T8-S YehdlE A ER AMET Q1SS Bk 9l
t}(Windsor 5 1988; Velanovich 5 1991). & g9
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