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1.1. 79 ¥ A

20% ~62% ©]

KX
L

% (hospital malnutrition) #A) &

R EE S RIOE
il (Edington 2000, Bruun 1999, Waitzberg 2001), <

A& Folil(Correia 2003, Reilly 1988), '3
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(Schneider 2004), 9] 241 & 4} <% A] 7] 31 (Correia 2003, Messner 1991), Al & & 571 A

7] ™ (Correia 2003, Coats 1992), A ¥ L 4 & S 71 A 1 th(Correia 2003, Coats 1992).
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(Baudouin 2003, Dempsey 1988, Dock-Nascimento 2005).
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Chronic status | Poor food intake | \

Anorexia
Asthenia, depression
Dysphagia +
Pain
Malabsorption, fistula,
diarrhea
Infection (Tuberculosis, .
AIDS, etc.) Hypermetabolism Stlressd_
Siisy ——— Inflammatory response "* relate
Physical immobilization f
d .+ Insulin resistance Catabolism

Acute event

Sepsis, pneumonia, etc.
Fever

Surgery

Trauma

i Radiotherapy

:  Chemotherapy

Gl dysfunction
Increased infection rate
Impaired wound healing

Physical weakness

!

| Increased length of stay |

O 1. g A o 2] o 4E ZF(protein-energy malnutrition, PEM)<] ¢t

(A& : Kyle 2005)

Az o2 S8 Hofr 2 E A o|gt g o Q) JFaTEFol 53] St
AU GV TG FA B FS SINZ AR FEF FFAE B olH el
AL, o] & QN3 AFETHS G EZFS 72 8 ol S HET S T
A Z7H} 7IA S E A AE LT E ADAT L, ADLFE 59, TFHEE o5
71 z#3 g &3 A 2 th(Baudouin 2003).

AN dF TFS AXAS T2 ol FE FHFLREY FFol BV HEE
H(Tube)S A Yste] AU oz UL E FF3t= 44 9 Y (Enteral Nutrition, EN)

I NoF JFAE AH FFste= AW QG & (Parenteral Nutrition, PN)S E 33} =
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1.1. 329 YAEd EA

FRA YAH B AT
of o3 ¥ra) ) whel =, 7] 2l ALE A8t} 20% ~40% 0] YA AulFh FadE 54
S AW 7ol FEH e R2F o2, F24 A o YA 4 o] 100% ©]7d F7FsFa AW

AT A1 Cuthbertson, Selye, Moore 712 i1 Kinney &

A4 E4o] dA 3] F7Fst= It Ab(hypermetabolism)E F &3t A = =], o] = o ¢
SEZG Ao B 22 FuAEA Y] AW #H7F SUHE wE AW T2, A
W, ookt thAbe] A F WL fEEHE dde] RS v (Wernerman
1996, Ziegler 1994, Wilmore 1991, Lavery 2000).

& FoA AAE $7 B2 ANZRE A fahE el Aol & 4 AA, %

NHoz AstE FBANA £ B F Aol AhAIL ZA G E B WS 47
§ owd EAv o2 AF AE W @& FiHE W AT Feold

(Baudoulin 2003). Y FEF A 2HA 21 FEF a7 A I EHE A%
o 79 3 Eo| 7hgstA W FofAl vEE 2 Tt YT IR R E

+ WA 548 A Y3 It (Wernerman 1996, Ziegler 1994, Wilmore 1991).

710k Al AW thAbe A S22 Abgoll A S A3 A o AR R E o] o g A
THOE o]ofAH FHAME SF2= FstAgo] AEA ASE dAHY A
o] E4o] 7loF 7] A 1€ 80gol A 1€ 20g7H A Hadte 5435 UEtd t(Lavery
2000). §t, F &2l A o] Ak Aol Aol B4 B o] &F 589 HFHAE 7t
g Rk, ojAL7E 7EE AR 3 St A = 1Y 27g7t A = 4 o] Ths gk, o]

T

o

olr

+ ¢F 1kg®] A M Z & (body cell mass)®] &4 S ¢ v] gtk (Wilmore 1991).
AN PGS S T3] A= o] = ol A opw| =i, FH O E, S A E 7]
A (glycerol substrates)E ©] & 3l= A4 774 (gluconeogenesis)©] F 713 ¥ oj Yz}

el A S 24 Fal 34 (glycogenolysis)o] X == ¥H, 4 25, AAY 274,



Hs X33 dEA-9)E Z 4 (insulin-dependent tissue)oll A 2] HALA Hgo 2 =7
I = Abgo] Adtsle & “A<€d A (insulin resistance)” o] YEIUH FAAA WO Z

58 3l 22 (glycolysis) = 2] A& 4 o] Z7138HAl € th(Gladden 2001).

A} A FEA] HefAL B A w5 Fadt A AU Doz ARG E T A
A Z2A A FAALLE SHANES FAALHS B Abs #A o] FrbE
ol AW #3te F AL FIHAA ol & 3 F3lo AEE oS F7HA7A

Atk o5 F AL DR HA JUA A0 2 AHE S zhel A AEA 2

0_L4

A ] &S A8l o] 85 7= FtH(Nitenberg 2001)
T8z M FA g Ao FUlE 25 U FFEVY A% A9 S A7
F(gut)d AAA S} e oy Fo 7oA A IHeS oAk el e

FA 719 dw A kA o 2 2l
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AhetEm ol 2 ls) A E A7 A2 EH](Wernerman 1996) 5 = 545 A Y
3 itk

AR A AU ©] 8} 2§ (catabolic response)> 2 F T2 £ 3} Mo E7LQ] 18]
A A= 2 Y] BEFstae 952 A5 28l o) =4
= Al 7FA F 2 o]t A 57k, 29 el Eetd s ol S8t

2
M dgd G SUEAT FAC Jded S8 AR =R Al YEdn

# th(Liu 2002). T4 70l

(Hasselgren 2000). ¥t9 B 2~ E2~H £, insulin-like growth factor 13} 22 53148 &

222 74 gk (Lang 2002).

TEHAY JSFEF DAL v § 51 43~88%7M A= B HH, AFAH o o £
22 JFS v HTa B FH3 9 tH(Giner 1995, Barr 2004).
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4l
(enteral nutrition, EN)Z} 7 = ¢ % (parenteral nutrition, PN)2] X5 &3} < A] gx} &
of webA w9 B2 A yEhd 5 3t (Marla 2004, Peter 2005).
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Gramlich= EN#} PN A}&-o] @3 845 o2 & 13709 A4 =2 e
2 me F4E5 Al g 23, EN9 AFES PNl Hl&) 7Hd @alo] o3 o= 3Ha3s)

%2 (relative risk=0.64, 95% confidence interval=0.47 to 0.87, p=0.004), A} & ol A]
< Aol 7k YA JAFEF7] AHE 71 F AL Fol = 2ol & BHolA] Fshh o] F

470 ¢] =F ) A PNell vl 8] ENS 53+ o 54 7 &35 B 13 tH(Gramlich 2004).

tlo

Bauere £7] EN g #°] PN g5 vl&| JFENE F4A71a o] &&3} A&
Fardle AE Fdstauz 1208 9] T84S F RS B 7 welA 42 6078 4 A
K

F7(x7) ENS HaS PN)} ol =7 (9)ohe

oJul o]l retinol-binding protein (p=0.0496)Z} prealbumin (p=0.0369)°] <& o2 24
TS AN F AJA A E, TEAL AL LA E Zol 7 IAAR FAY L
FolldE 9489 A7 JS(31.2418.5 vs. 33.7+27.7, p=0.0022)& R 1dQtt
(Bauer 2000).

Marik= &2k oA 27 FFea9] E0E FHEuA 157) d79 753% &
oz wegEds AP 23 x£7] EN T3S Hu $2 7 <(relative risk
reduction, 0.45; 95% confidence interval, 0.3-0.66; p=0.00006; test for heterogeneity,
p=.049)S Hola ALYFE A (mean reduction of 2.2 days; 95% confidence
interval, 0.81-3.63 days; p=0.004; test for heterogeneity, p=.0012)%| 315 X 113} ot
(Marik 2001).

_12_



GI Tract Functional?

; 3 !

Long term Short term Short term Long term
support support support support
anticipated anticipated h 4 anticipated; anticipated
+ Appropriate + gag; normal

enteral esophagus

r
TPN PPN
Anesthesia not tolerated; Anesthesia
tolerated

surgery not planned

Offer variety
Appetite
stimulants A 4 h 4
Syringe/force Vomiting Vomiting
feed Gastric dysfunction Gastric dysfunction

2]

Force feeding not
accepted r
G-J
Jej t
! Il ejunostomy
NE/NG tube Nasojejenual
tube -
Normal
esophagus

Yes

Esophagostomy or
gastrostomy tube

Gastrostomy tube ‘

a3 2. g F A Y(nutrition support, NS) 5 A2 A8 }A

(AFE : Prittie 2004)
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=

1] APACHE 1I Score(The acute physiology and
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t7] 9
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7}

chronic health evaluation)& 7|4}

= (Schaffner 1996)°l 2] A

, 2 otEd, dvtE

FiO2(%), PO,, PCO,, HCOs, Glasgow Coma
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19 T (Knaus 1985).
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I ICU 94 A9 Ggdeiol we #¥ dut 549 vals 2254 (Analysis of
variance :ANOV A) ¥} A}% 8] 3 A A H (Tukey-Kramer multiple comparison test)S ©]

$3h 93, p<0.05Y W, EAA o7} Qe A2 AFHA HAGOZ A of

Uz 2ol P33 ICU A 2 ¥ 2478 #A= Cox Proportional Hazard
Regressions o] &3t &4t & ATY & TAEA S S5A59.15 o] &3t &

439,
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o O o 71 -1 6 o 71 [¢] =4
A R

AR g TPN-A" TPN-B”)
el 444¢g 48.5g 40g
T4 148.0g 250g 160g
R 14.4g - -
Ay 35.9¢ - 200
ol 14 %] 1000kcal 1050kcal 1200kcal
Na 740mg 40mEq 28mEq
K 1,240mg 30mEq 24mEq
Mg 302mg 5mEq 4mEq
Ca 910mg 4.5mEq 3.6mEq
Fe 13.7mg - -
Cu 1.5mg 1.05mg -
Mn 3.8mg 500mcg -
Zn 17.0mg 5mg -
Cl 1,150mg 36mEq 32mEq
I 113mcg - -
Cr - 10mcg -
P 760mg Phosphate 10mM Phosphate 12mM
Acetate - 73.5mEq 60mEq
Vitamine B 1.7mg 50mg 10mg
Vitamine B 1.9mg 12.7mg 547mg
Vitamine Bg 2.3mg 15mg 5.0mg
Vitamine B 7.0mg - 10.0mg
Panthothenic acid 11.4mg 25mg 6.0mg
Niacine 31.1mg Nicotinamide 100mg 40mg
Folic acid 460mcg - -
Biotin 340mcg - -
Choline 452¢ - -
Vitamine C 228mg - 100mg
Vitamine A 1,140mcg 10,000IU -
Vitamine D S5mcg 10010
Vitamine E 30mg 51U -
Vitamine K 55mcg - -
Taurine 114mg - -
L-carnitine 114mg - -

7h 348 BAfrEA AN E RTH' - F ) LE

W)y 9y =AE TPNGO% D/W 500ml+10% freamine 500ml+MVI 1ml+Furtman 0.5ml
+heparine 1,000) 3 W 2 2 fate] F5-2 13 A] v d 13712 thFstA 242 5 A=
o) 448 TPN "Clinomel N7-1000+beecom 2ml" -Z & XY 2 7}H] F o}, P I IR F

A4 P52 vlgrH o] A Ad 5 U5
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A4 AT A7

4.1. 4k 3

Jm

3

T Wo+gEAd  HoEsEFEAA FdLEEA3
A% (A) 64.9+15.3 62.9+15.3"" 69.0+16.4”7"
APACHE 1I Score 18.98.7 18.8+8.8 19.0+8.5
A5 FE7] ALY 10.2+6.8 10.9+7.5" 8.9+5.0'
ICU A LF(¥) 12.1+6.2 12.5+6.4 11.1+5.7
ICU H4%F AdLdF(Y) 18.8+30.8 18.4+32.0 19.7+28.4
Hd B9 E 2873 (12.4%) 2173 (13.9%) 9% (12%)
ICU EAA A& 627 (27.4%) 40 (26.5%) 22 (29.3%)
B HAA AR E 9173 (40.3%) 607 (39.7%) 3178 (41.3%)

7h) Aksk o 2e] 2ol p=0.006,
) W absh o 2he] 2ol p=0.043
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=3
I
r o
-
=
O
N
o
p—
@)
(@)
jin
(1
>,
o2
o2
0%
fuj

%3 & 3 2 (%)
o] o]:/\]-EH O]:iv—_"
ceeT e , 19(8.4)
Alb>3.5¢/dl 212l TLC>1400/mm
TAHAE YEEZFT
_ s 142(62.9)
2.8¢/d1<Alb<3.5g/dl &-& 1000<TLC<1400/mm"
A dGEFT
s 57(25.2)
Alb<2.8g/dl 1831 TLC<1000/mm’
a% 8(3.5)
A 226(100.0)

12.909A 2 g 2F AL

AFNGAEY ICU 44 F,EN &2 PNo| FFH7|7HA] 2 &2 A H 1.6
3

FRAT AL W w2 AEE As E U

I 304 9} 20l ICU10Y ¢ EN & PNOE YA E 37 e dAFtdaes
ICU 1Y Aelle AA AFHEA] 69.5% R 2™, ICU 5

, olFoe AFT e A2V 4o 2 Ao HaF A A HolA ICU 10Y A
N e 544%%0] FLHFTALLZE oA G AS FFHE A0 E UYL ICU
109 EFEN S22 PN 2 9 d s F7 we AFUGAY 5 AF o2 o 1A

o Hl& thAh @A ¥FHE A2 YElg=d, ICU 1€ Aol A 212 45.6% 7}
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SHH, ¥ 4ol A 9f o] AFHFAE] ICU 109 <2t EN, ENPN &2 PNO 2 =
FF NES AR FFLE ICU1LA 25% A2 H A F713ke] ICU 108 Al =
71% <1 Ao 2 Yehu, -2 o A7 3A7E S el vel A E AA §5ta

Atk T, G P} ZRFo| VEF T2 ICU 1LA 24% 2 A 2]

o, ICUT0L A ol = 72% 7 A S 715 = WA 5 A3 AR &S Holu vid

Y A e

(%) (%)
ICU 1 €A 157(69.5) 103(45.6)
ICU 2 44 191(84.5) 150(66.4)
ICU 3 47 199(88.1) 167(73.9)
ICU 4 47 201(88.9) 178(78.8)
ICU 5 47 204(90.3) 191(84.5)
ICU 6 47 197(87.2) 185(81.9)
ICU 7 44 175(77.4) 167(73.9)
ICU 8 47 145(64.2) 140(62.0)
ICU 9 47 130(57.5) 121(53.5)
ICU 10 ¥ A 123(54.4) 117(51.8)
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0
1 2 3 4 5 6 7 8 9 10
ICU Sl
TYH 3 ICUL0Y St ol @ d S 37 e A7t

ICU
ICU
ICU
ICU
ICU
ICU
ICU
ICU
ICU
ICU

1A 25146 24441
247 37432 61+373
347 44431 47443
447 50+35 734192
547 61+70 60+41
64 A 60+35 62+43
74A 62432 74496
8L A 65+34 68+43
9d A 70+33 72439
104 A 71431 72436
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ICU 4 ¢<

O 4.1CU10Y B S X 7|F3 ol yx € gl d 5 v &

43.ICU10E F ICUSY 9] +34 oy X & 2 33
AT HEGAES] ICU 0L 9] 4 o] 3 aeld F3e 5 700 AN g npoh 2.
F2A oA HYL 6078+3794kcalo] I, F7HFES -6465kcalo] Ltk ICU 54 9] 33

ol Y x| B &L _4207+2487kcale]l QA 1L, 5 7FES -4372kcale] A T}

AT EAES] ICU 0L 9] +2 @i d FF e 221g+300g> 2 FFHAL v F
S ¢ F AN, TNEE 235502 HAPA GES & F UM ICUSL Y +3 &
W g Y A -148+4270g0] 913, TR -170g°] ATt
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¥ 7.ICU10YF ICUSL Y T4 oY= & 2 33

B . 25th 75th
5 E 0 A F2%
percentile percentile
ICU 10¥ 9] CEB(kcal) -6078+3794 -8761 -6465 -3891
ICU 5% ¢] CEB(kcal) -4207+2487 -5920 -4372 -3151
ICU 109 9] CPB(g) -221+300 -363 -235 -120
ICU 59 ¢] CPB(g) -148+270 -250 -170 -95
* CEB=cumulative energy balance, =2 ol J X| % &; CPB=cumulative protein balance, ‘+ 2 &
R

AT HEAE ICUL0L FH ICUSL Y] +4 oy A 2 @ d Fg S Y=o we} A
2=
T

~
=
ofo
e

¢ Ti(tertile 1), T2(tertile 2), T3(tertile 3)2 ZtZ} Yo AF 5 EF7

AL, Bl 295 L ICUASES A3 HATHE 8).

8o AAFHZE T3 dUA HEo Axo wetbH ICUSY RuhE ICU 10 ol A

ANFTE7) ALY Hagho] T1, T2, T3E E 442 11.5Y,10.3Y, 919 = A HE
AL RGP, ICUALLSF 94 T1134Y, T211.4Y, T3 1159 2 G438 AL ®
%t
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® 8. ICUL0YF ICUSYL 9 34 oy A & duld 33 of up

ICUAI YL, ICUASE 2 Y FEE AT
ATSHF7] AHELF ICU ALds ICU ®4d
FYE 5 AH BH+RF F X3k PH+EE T ARE FHE
A 2} (T1-T3) A 2} (T1-T3) (%) (%)
ICU 10¥ ©] CEB(kcal)
T1(<-8000) 11.5+6.6  11(7-14) 13.4+6.0  12(9-17) 347 133
T2(-8000~-5000) 10.3+8.4  8(4.5-13.5) 11465  9(7-14) 191  13.2
T3(>-5000) 9.1£5.5 8(5-12) 11.5£6.2  9(7-14) 24.7 104
ICU 5% 9] CEB(kcal)
T1(<-5500) 9.9+6.6 8(6-12) 11.6+6.2  9(7-14) 364 9.1
T2(-5500~-3500) 10.0£7.0 8(5-13) 11.7+5.8  10(7-14) 173 148
T3( =>3500) 11.0£7.0  10(5-15) 13.1+6.8  11(8-18) 274 123
ICU 10¥ ¢ CPB(g)
T1(<-300) 11.4+7.8  10(6.5-13)  13.2+6.6 12(8-17.5) 325  16.3
T2(-300~-150) 9.7+7.0 7(5-13) 114463  9(7-15) 21.7 101
T3(>-150) 9.745.6 8(5-13) 11.6+5.7  10(8-14) 243  10.0
ICU 5% 9] CPB(g)
T1(<-220) 10.5+6.8 9(6-13) 12.4+6.4  11(7-16) 333  12.0
T2(-220~-120) 10.4+7.8  85(5-13)  12.3+65 10.5(7-16) 189  12.2
T3(=-120) 10.0+6.0 8(5-14) 11.6+5.9  9.5(7-14) 271 129

* T1=tertile 1, T2=tertile 2, T3=tertile 3

=

* CEB=cumulative energy balance, -+ %

EEREL

o4 A % 3¥; CPB=cumulative protein balance, +%
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ICU10¥ 3} ICU 5¥ ol A} <42 3} APACHE Il ScoreZ B 43t & A F Y AAE ] +3
AR & Gl PP AFFF7] ALY F ICU AdLdFoe ABTAE
spearman rank-order correlation® 2 A3 2 A3} 3§ 9o A9} o] ICU 10€ A +

EREEE-E EIOES-E SRS E

1o
o
J
J

PA 7 8(r=-0.126, p=0.065)°] 2

a5 ¢ T AN, ICU ALLFe T30 59 4T (r=-0.145, p=0.033)E H

°
>
S
aV)
1=
i)
o,
ol
i)

B AL 2B A AL xtol] O g A E e Ag R}
o Ro et HF ALdLdF T35 F7] AL
A7t oA g2 2] gton, T3k Ao E

oW B W ol TEAA LA,

57} 7 of
3

AL BolA Gk, A

ry

ko
2
A\
rE
&
r'O
>
)
>
N
T

F9.FH AUA 2 gild HYH AFFTEI)ALE A5 2 ICU AL L F9he 4
A
35 F7] AHELF ICU A A=
r p r p
ICU 10¥ <] CEB -0.126 0.065 -0.145 0.033
ICU 599 CEB 0.047 0.493 0.059 0.388
ICU 10¥ <] CPB -0.064 0.346 -0.099 0.146
ICU 59 9] CPB 0.003 0.965 0.005 0.944

* CEB=cumulative energy balance, ¥4 ¢4 2] 3 3; CPB=cumulative protein balance, “+%
o gy
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A= T1o1 A T3Z p for trend7} o Aol A= FRAAR, A Aadte 4 &<l

¥ 10. ICU 109 ¢ 998, APACHE Il Score, 9% 35 AZE2 BAZ +4 oz 2
3

Sl W Yol T AFBF BF AS A5 RICU AT AR5k A
A% 7 2 AFEEF7 pfor ICU p for
HAAEYSE trend HTALYLYSE  trend
ICU 10¢¥ ¢] CEB(kcal)
T1:
12.1 0.003 13.8 0.025
<-8000, 3Tk -9306
T2:
8000~-5000, = 3+%k -6492 10.3 11.2
T3:
8.8 11.3
>-5000, F 3tk -6492
ICU 10€ 9] CPB(g)
T1:
<-300, =73k 426 114 0.131 13.2 0.101
T2:
-300~-150, Z7F3k -219 9.8 11.4
T3: 9.8 11.7

>-150, S3Fak -70

* T1=tertile 1, T2=tertile 2, T3=tertile 3

* CEB=cumulative energy balance, ¥4 ¢l 42| 3 3; CPB=cumulative protein balance, “+%
@ d gy
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At
oX

EN ENPN PN
(797, 36%) (6474, 28%)  (79%8, 36%) o

A (A) 66.4+14.9 67.2+144.9 62.5+16.3 0.142
APACHE II Score 19.0+8.9 19.4+8.8 18.4+8.2 0.758
FETHF AR 209 1.8+1.5° 1.3+0.6" 1.7+1.5" 0.019
I 4 8.6+2.1° 9.0+1.7*" 8.1+1.9" 0.017
AFTZFNAELS(Y) 10.9£7.6° 12.0+7.4° 8.1+5.0° 0.001
ICU AL LF(Y) 12.8+6.6 12.9+6.2 10.8+5.7 0.062
ICU B4%F AdLF(Y) 19.7+34.8 18.8+30.7 18.7+5.7 0.975
B AERIE(%)) 8(10.1) 12(18.8) 10(12.7) 0.316
ICU AFSE (€ (%)) 21(26.6) 15(23.4) 24(30.4) 0.649
B LAl AP E (D (%)) 33(41.8) 24(37.5) 32(40.5) 0.872
ICU 1092 9] CEB(kcal) -5522+3874 -5873+4144 -6938+3290 0.057
ICU 5¥¢] CEB(kcal) 394542578 -3796+2664°  -4888+2130°  0.016
ICU 109 <] CPB(g) -219+188 -209+435 -233+259 0.895
ICU 59 <] CPB(g) -161+118 -125+414 -154+230 0.723

* EN=enteral nutrition, 7 %% &; ENPN=enteral nurition parenteral nutrition, 74 % ™ 4 <,
PN=parenteral nurition g % % &

* CEB=cumulative energy balance, ¥4 ¢l 42| 3 3; CPB=cumulative protein balance, “+%
@uld By

* 7}) ANOVA testoll 2] g 2 7<)

* a, be AFF Rl 7 4 (Tukey-Kramer multiple comparison test) A%, 22 P A F 3+
4 H A 2ol 7t 42} ) && vl

_30_



EN ENPN PN
798 (36%) 6478 (28%) 7978 (36 %)
r p value r p value r p value
ICU 109 ¢ CEB -0.252 0.029 -0.019 0.882 -0173  0.141
ICU 5¢ 9] CEB -0.081 0.489 0.043 0.741 0.102 0.388
ICU 109 ¢ CPB -0.228 0.049 0.175 0.173 -0.090  0.448
ICU 5¢ 9 CPB -0.142 0.225 0.135 0.295 0.032 0.784

* EN=enteral nutrition, 7 %% &; ENPN=enteral nurition parenteral nutrition, 74 % ™ % ¢,
PN=parenteral nurition % % & &

* CEB=cumulative energy balance, *r 2 ol 1 A 3 & ; CPB=cumulative protein balance, +2] &
WA gy

e
o
of

o g FF Aol }E T oA % v 5y

ICU A 4599 3 TA

¥ 13.ICU 10¥ 2 ICU 5

g

EN ENPN PN

797 (36%) 6473 (28%) 797 (36%)

r p value r p value r p value
ICU 10¥€ 9 CEB -0.266 0.021 -0.021 0.871 -0.170 0.148
ICU 5¥¢ ¢ CEB -0.081 0.489 0.111 0.389 0.152 0.196
ICU 10¥ 2] CPB -0.244 0.035 0.035 0.789 -0.095 0.421
ICU 5¢ ¢ CPB -0.108 0.357 0.043 0.740 0.047 0.693
* EN=enteral nutrition, 7% % %; ENPN=enteral nurition parenteral nutrition, 7%= % <,

PN=parenteral nurition 7 % % &

* CEB=cumulative energy balance, ¥ % ¢ 4 2| ¥ &; CPB=cumulative protein balance, ‘¥ %
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¥ 14.1CU €4 Al o FAE ol

F G4 H A= i
G5 T dFRIFT  JFRIT )
197 (8.7%) 1427 (65.1%)  57'8(26.2%) P
W+ TP Ho+EFHA Ha+E2FHA

A () 63.2+13.0 63.3+16.4 68.5+14.3 0.095
APACHE II Score 16.7+7.8 18.6+8.8 20.5+8.2 0.172
FETE A 28 2.1+1.9 1.5+1.1 1.8+1.5 0.166
FLTE €T 8.8+1.6 8.4+2.1 8.4+2.0 0.716
I F7IAELF(Y) 9.6+8.1 10.5+7.2 9.9+5.6 0.775
ICU ALd+(Y) 12.7+6.5 12.5+6.5 10.9+5.4 0.248
ICU EA4% Aldd4(d)  27.0+33.6 18.3+31.0 14.8+27.8 0.316
B ZEE(DL(%)) 3(15.8) 22(15.5) 4(7.0) 0.269
ICU A& (19 (%)) 1(5.3)° 40(28.2)° 20(35.1)" 0.043
HAA AFGE (YD (%)) 1(5.3)° 56(39.4)" 30(52.6)" 0.001
ICU 10¥ 9] CEB(kcal) -6824+4205 -5910+3968 -6576+3159 0.398
ICU 5% ¢] CEB(kcal) -4764+2354 -4142+2617 -4347+2287 0.569
ICU 10¥ ¢ CPB(g) -333+192 -200+348 -239+195 0.182
ICU 59 ¢] CPB(g) 2241112 136+321 1524168 0.427

* EN=enteral nutrition, 7% % %; ENPN=enteral nurition parenteral nutrition, 7%= % <,

[¢]
PN=parenteral nurition 7 % %

=z

* CEB=cumulative energy balance, ¥2] ol 4 x| 3 &; CPB=cumulative protein balance, %]

EEEEL

* 71 ANOVA testoll 93t 2 7<)
* a, b Al L 7 4 (Tukey-Kramer multiple comparison test) 23, 22 YA F #3F f

97 Fpol 7k 22t 92

o v g
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AFEFT A JYEY
T B 19 (8.7%) 1427 (65.1%) 577 (26.2%
r p r p r p
ICU 1099 CEB  -0183 0481  -0.069 0431 -0171 0216
ICU 59 9] CEB 0114 0662  0.08 0331 0189 0171
ICU 1099 CPB  -0.310 0227  0.006 0948  -0.094  0.499
ICU 59 9] CPB 0215 0408  0.041  0.640  0.054  0.700

* CEB=cumulative energy balance, 24 | 4 ] % &; CPB=cumulative protein balance, *+ %]
gy

F16.1CU 94 Ao FE el @e 77 oA 2 euld P34 ICU AL

Jopde) FET FAE GYRIT NG PRI
19 (8.7%) 1427 (65.1%) 579 (26.2%
r p r p r p
ICU 10 ¢ CEB 0.495  0.043  -0.068 0435  -0.222  0.107
ICU 5% 2] CEB 0391 0120 0126 0148 0173  0.212
ICU 109 ¢} CPB 0476  0.053  -0.044 0612  -0.062  0.656
ICU 5% ] CPB 0331 0194 0061 048  0.082  0.556

* CEB=cumulative energy balance, =% o| 1y 2] ¥ &; CPB=cumulative protein balance, +2 &
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AR IEREEEPE L B ORI E LR

ICU10¥Y 2 ICU 5¥ 9] +4 oy & @il d 3y S T1, T2, T3E Y7o HY &4
WAl 3t o] BA| E o] 9t APHACHE II Score®
Regression® & A3t A3} 3 174 A &} Zo] &

O

HA3$ T, Cox Proportional Hazard
=l

] 55 Bk

3

E17. %4 A 2 w08 PPl B ¥ 49 24319 Hazard Ratios

Hazard
. 95% 413 p for trend
Ratios
T1 1.36 0.53-3.45 0.518
ICU 10¥¢ 9] CEB
T2 1.24 0.48-3.22
T3 1
T1 0.87 0.31-2.47 0.877
ICU 5¢ 9] CEB T2 1.16 0.49-2.77
T3 1
T1 1.57 0.63-3.93 0.270
ICU 10¥¢] CPB T2 0.94 0.33-2.70
T3 1
T1 0.95 0.38-2.40 0.929
ICU 5¢¢] CPB T2 0.82 0.32-2.06
T3 1

* CEB=cumulative energy balance, ‘¥ % | 4 A] 3 3; CPB=cumulative protein balance, + % &
i 2 3 &
1’2 "0 ©°
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2) A U A 2 e A H Y3} ICU A3} B

(<

ICU 10€ 3 ICU 59 9] ¥4 ouyx] & gl a HPS T1, T2, T3Z Y7o ICU A

Aol Aol BAE Yolef APHACHE 1 ScoreZ E A3 %, Cox Proportional
o

F18. ¥ 3 A &L @duld 3o wpE ICU A4 2 ¢ Hazard Ratios

Hazard 95%
Ratios NPT p for trend
ICU 1091¢] CEB T1 1.01 0.56-1.83 0.969
T2 0.83 0.41-1.68
T3 1
T1 1.57 0.86-2.87 0.192
ICU 594 ¢ CEB T2 0.75 0.38-1.49
T3 1
T1 1.12 0.61-2.08 0.723
ICU 10¥¢] CPB T2 1.10 0.54-2.22
T3 1
T1 0.97 0.53-1.77 0.936
ICU 59 ¢ CPB T2 0.63 0.31-1.26
T3 1

* CEB=cumulative energy balance, *+ % o| 1| 2] % &; CPB=cumulative protein balance, 2 &
Bl 2 1 &
12 "0 ©°
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18.6% 1 LA, o= F2 7| HAMNES AP B
E Ab8-ete BAE ol A WEhd Al B 313E ) T (Reid 2006).

16 o] A7 JAF 5 F 7]

rlo

52.% 2 oUA 2 guld HHo| AFTF/ A ELSF 2 ICU

AL v E GG

w A7 AN 53] 74 A Hyo] yETF= ICU 5L R = ICU 109 ol A

JNIFEZF7 AL F7E aste 235 Bo] FATHER 8, p=0.065).

ESICU10Y 9] 3 o q R 38 S A%, APHACHE Il Score, Y ¥ 3 H 425 2A
st 2 Fmel wet Al FOoFE Yo AT EFY] B AHEEF R ICU Ha A
TE Bl 23, 74 oA Fyo] 7HF F2 3 T3M 2+t 8.8 (p=0.003)7 11.3

YFeTF AANY 2F oAz AV FaA7IH

(Askanazi 1982), && 59 A= W8 38S AHhr7]a, T3 #H & F(vital

re
-
>
e
2
h)
>

L

o
o
)
il
o

capacity) 7F 49} 3§ 5 (respiratory drive)s T 3HA 3t 2 Ao =2 AF 5 F 7]
AHES ST AZ F A7 W Y Aoz d 4 A (Christman 1993, Corish 2000,

Huang YC 2000, Rochester 1984).

$HH, Martine & 714 9 S £33 # 74 (lung infections) G Al @l & o 4 7]
FEEZFC] AT SAel A Fo] B, o= @il Ao x] GEEF] AEAH W

Al (cell-mediated immune system) 7|5 A 3tol]l IS v = g #AFH, o
£ getr] 9t 7 AFA 5 A A ARG LS Tl FEFS TFdHE A
o] o]F & A E ol =S F F vk A AlEaL 9 th(Martin 1987).

9Y BAE BP0z A7E AP, BAE U
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121 ot (Dhaliwal 2004). f+3 tF&2 B ICU A 229

EELR

s

A

Q]
=

o}

H
%o

X

Nlo
o

o

wjr

53171 O
S|

48717k o] o] 7] EN

FHZ Artinian 9

¥ & (ventilator- associated

Z3 Ao A v = EN AHA 7}

o

pneumonia) &AY <]

} S o (Artinian 2006).

3|

20%,25% A #AAA Y B

oo FEAL S ANA HA

o ol fFZ FuU %

=
[€]

S99 57}

=
=

J_’»]-(Bauer 2000, Binnekade 2004, Gramlich 2004, Hulst 2006, Prittie 2004, Reid 2006)

)
o
I
cil

W

ol oE A o] °

¢

%F

5.4. %

4
]

A& 19363 Studley’} %2 23}

X
W

71 20% ©)

BN

7hek ARA 7 WA A2

< A AN FE F A

3

EHXZ

o

ol O
1o

K3
T

3 T} (Studley 1936). ©]

SET P

ol Al
171l o] 2 5 tH(Dempsey 1988).

3

=
=

t9eEY B4

—

A

2| gk %

HouA L

-
T

Z ICU10¢ ¢

Q)
=

‘g e ol we} ICU 5

oF

EICU Y44 A 9

Aol A

B2

3, ICU 10€ 2] G AdA e da oA T HA H

3

0.043)<

16, r=-0.495, p

B (E

FHRBAE

_g]

ojn
o

AL sk 7o)

3 o] ICU A

_4‘]_



%
R

A

oW

—_—

0

H o w2 ICU A

u} 4

o

=1}
=~

—_L
=]

Ho

—

EEE

]

= =
Ay xo

16) o] & A= A

e (X

Holx] &3

Fohe pBadE

)

Q

Gl

ﬁo

R

7}l o

3

3

=
=

*

A Al

d A

Huang®] ¢4 ICU 94

A7 Aste

B2

o]

—_—

X
&

o)
-
ol
1)
&
ey
N
o)

o]
K

h(Huang 2000).

7 24 AT FelA fA

W
o

Ho
o
.—
B
o
o

~

A, F-Elvet S8AE Z7

A

LE=

R

2 79)

=

%

jn
—_

2 9=

al

AL gtk HolA 297t A B4, FU® ol &

Lol A 2269 o] 3k}

3

o) 2 gt = 7F 22w B

A7e

3

Aol A Sw 7k Aoar

tel o FE7F Ate %

o=z 5

=
=

el

ol A4 9] EN

ICU A4

10

D 7 957} o] wh

Falch.

3|

i

L
pu—

o)
2R

2=
T

Al Al

a2 Al
A% 7} APACHE II ScoreE H. -2

ol
B
el
)
Nfo
Mo
Ho
o))

st

—_—

o)

-
a3l
oW
jolJ
o]
N

=
T
N
30

°
)

1

AA, vl 5 Aol A

L
pu

gl

gHoz

=

w,

]i]:

j o A7 gAe] Ao 7o dest o

39

Fol o=

3|

oo]:

2

TG 7k Hed ezt am ol

_42_



]

EN, ENPN 12| 1 PN <]

p
.

o2 AT

ok vl

=

7] A D42} ICU A

olm

Ho

4 U 2

3L 1
o H

oo]:

3

O;

sk}, S ghAkoll A

13

4

ot A7

w

o)

ol gl

[e]

ol &
] 27] 10 °|WHolH, v

p

.

71l

i<

A Al

A, ICU 4

4

B
it

79

o
A

o we

i

kel
pil

o] glo] A7A7}
g, B Aol A Al A E S
Tl ™3

F o

F oo sk

L
kel
=

3=

&

Z
|

o
N

e

—_
1o

w

_43_



] S o o
lﬂ o R R Sow oW
= B = & m T g SOy Y R g
o TN = X oo % o X = g > 4 Em
o T b — 2oy o ° ) = w o 2o
gyl \Mﬂ Q 0o 1_.U ﬁo X T ._OE =
Mo BJ of- we Ho =~ X0 CC I T R o =
— = °
CERENY AN ™ o Mm CEE ) BoOm
R ERC ¢ PRI 5
= 5 - dr E o o
M o= 22w @ T of T Mo 4 w5
o A P oo " o ok T oS
M == B W < ) o T oM M ﬂM ®
o o T = o Dok A wow feow IR
T =~ © T 5 AR gz B o oF o
N S ~ — (S d.ﬂ
= oA X g & " TR B Mo & Tod A
C B o= B O fo Ao o o T WA
vl 1 ! o _ =0 o) = — N X g N o
) U_K N 7.A = O# —_— B 0 r
- o oF 5 n f 63 X N
B oy @ M LR R e 5 &% w P F o
X X T+ w = © M ~ o Ko W T G -
T A L = .
T " oW - o — X H X @ *ow ) w o
\w ~ _ E._ o o) ° R _ui X J ‘Ol — ‘_ﬂ_l
. o) = o S . T, & . "
LGN o oD T 2% T T RO ooy T MR
o oy 5 Hoog W ® e & m o O P
R 3 g ow ® PR R E w oo
T T 4+ T T N — AR W wp = ® = T 2
o7 3 aw ~ No @e JXI W B o woR my o N 0 ,o| [y
o b ® O om o = T AT P 2 o
I A S T P i M T W S w2 %
g @ O A N A LR A = P %
W T o 2 A 5o A= N NB o W Z %o w X ~
X S 3 ow K o < 9T o —, H o] - o
. ol ° Al e No o roy QR
S 2 Soop IR S w @ P L s E W 5 o e
O B oo 2 ook W OB oo op B GG ) O N
= = K e HE ) ok U 5o AN iy =) =k TN
T Ak oﬂ_m ool oM o ) o ﬁ EL NEGS MwM iy Wa T or ;o;
® 9 No I = ~ N T o - =~
I Lw=E e Ay *Bade =3
BT o= X oMo W g%
Moo = K Ho R op

- 44 -

Lesp

I3

H A2 A

i

kel
pil

S A



=2 7}

;OT
-
<N
o

B
X
B
Nfo
B

o
]

w
o

B
gl

T
)
w

o

v FANGE o8

S

1FE A2 =9, 9

3 7

2 9

o] o] F o & ok

!

pud

=

[

I

& A
T &3}

9

Q)
=

ZEEZY N, W

hA

Rt

<

2] &

=
5

3}
5)

9
A & ¢

=
-

84 A8 A J% Awst

=
K3

3l

[eXiKe)
IsS 5

[~

TAJA LHTAL
o A Al

3

gx

&

o) 4
A 279 A

—_

pZS
!

0
o

<0

—

o ¢

o
B

;o_l

1

131 6 thobs} o]

el

=

R

¥

AO

2

A

—

Ho

Q

_45_



3 73

FHNED

Lee S, Choi M, Kim Y, Lee J, Shin C. Nosocomial infection of malnourished patients
in an intensive care unit. Yonser Med J 2003;44(2):203-209.

B, o157, Sl AE, AE5. A% A A ARl FHA ] o Foll WA= A,
o] $F& g <} 9] 8} 3] %] , 2005;10(1)49-53.

R BAANDA. RABAR, FERAVLDE

4o

1. 2005;207-209.

-

Bkl

Allison SP. The wuses and limitations of nutritional support. Clin Nutr
1992;11(6):319-330.

AMA (American Medical Association), Dept. of Foods and Nutrition. Guidelines for
essential trace element preparations for parenteral use. A statement by an expert
panel. JAMA 1979;241(19):2051-2054.

Artinian V, Krayem H, DiGiovine B. Effects of early enteral feeding on the outcome of
critically ill mechanically ventilated medical patients. Chest 2006;129(4):960-967.

Askanazi ], Weissman C, Rosenbaum SH, Hyman Al, Milic-Emili ]. Nutrition and the
respiratory system. Crit Care Med1982;10:163-172.

Barr J, Hecht M, Flavin KE, Khorana A, Gould MK. Outcomes in critically ill patients
before and after the implementation of an evidence-based nutritional
management protocol. Chest 2004;125:1446-1457.

Baudouin SV, Evans TW. Nutritional support in critical care. Clin in Chest Med
2003;24(4):633-644.

Bauer P, Charpentier C, Bouchet C, Nace L, R . Raffy F, Gaconnet N. Parenteral with

enteral nutrition in the critically ill. Intensive Care Med2000;26:893-900.

_46_



Beck AM, Balknas UN, Furst P, Hasunen K, Jones L, Keller U, Melchior J-C,
Mikkelsen BE, Schauder P, Sivonen S, Zinck O, Oien H, Ovesen L. Food and
nutritional care in hospitals: how to prevent undernutrition-report and guidelines
from the Councel of Europe. Clin Nutr2001;20(5):455-460.

Berger MM, Revelly J-P, Wasserfallen J-B, Schmid A, Bouvry S, Cayeux M-C, Musset
M, Maravic P, Chiolero R. Impact of a computerized information system on
quality of nutritional support in the ICU. Nutrition 2006;22:221-229.

Binnekade JM, Tepaske R, Bruynzeel P, Mathus-Vliegen EMH, de Hann R]. Daily
enteral feeding practice on the ICU: attainment of goals and interfering factors.
Crit Care2004;9(3):R218-R225.

Bruun LI, Bosaeus, I, Bergstad I, Nygaard K. Prevalence of malnutrition in surgical
patients: evaluation of nutritional support and documentation. Clin Nutr
1999;18:141-147.

Buzby GP, Mullen JL, Mattews DC, Hobbs CL, Fischer JE. Prognostic nutrition index
in gastrointestinal surgery. AmJ Surg1980;139:160-167.

Cerra FB, Benitez MR, Blackburn GL, Irwin RS, Jeejeeboy K, Kats DP, Pingleton SK,
Pomposelli ], Rombeau JL, Shronts E, Wolfe RR, Zaloga GP. Applied nutrition in
ICU patients. A consensus statement of the American College of Chest Physicians.
Chest 1997;111:769-778.

Christman JW, McCain RW. A sensible approach to the nutritional support of
mechanically ventilated critically ill patients. Intensive Care Med1993;19:129-136.

Coats KG, Morgan SL, Bartolucci AA, Weinsier RL. Hospital-associated malnutrition:
a reevaluation 12 years later. J Am Diet Assoc1993;93(1):27-33.

Corish CA, Kennedy NP. Protein-energy undernutrition in hospital in-patients. Br J
Nutr. 2000;83:575-591.

Correia MI, Waitzberg DL. The impact of malnutrition on morbidity, mortality,
length of stay and costs evaluated through a multivariate model analysis. Clin

Nutr2003;22:235-239.

_47_



Dempsey DT, Mullen JL, Buzby GP. The link between nutritional status and clinical
outcome: can nutritional intervention modify it? AmJ Clin Nutri1988;47:352-356.

Dhaliwal R, Jurewitsch B, Harrietha D, Heyland DK. Combination enteral and
parenteral nutrition in critically ill patients: harmful or beneficial? A systematic
review of the evidence. Intensive Care Med2004;30:1666-1671.

Dock-Nascimento DB, Tavares VM, de Auilar-Nascimento JE. Evolution of nutrition
therapy prescription in critically ill patients. Nutr Hosp2005;20(5):343-347.

Dvir D, Cohen ], Singer P. Computerized energy balance and complications in
critically ill patients: An observational study. Clin Nutr2006;25:37-44.

Dhaliwai R, Jurewitsch B, Harrietha D, Heyland DK. Combination enteral and
parenteral nutrition in critically ill patients: harmful or beneficial? A systematic
review of the evidence. Intensive Care Med2004;30:1666-1671.

Edington ], Boorman J, Durrant E. et al. Prevalence of malnutrition on admission to
four hospitals in England. The Malnutrition Prevention Group. Clin Nutr
2000;19:191-195.

Foster GD, Knox LS, Dempsey DT, Mullen JL. Caloric requirements in total
parenteral nutrition. / Am Coll Nutr1987;6:231-253.

Giner M, Laviano A, Meguid MM, Gleason JR. In a correlation between malnutrition
and poor outcome in critically ill patients still exists. Nutrition 1995:12:23-29.

Gladden LB. Lactic acid: new roles in a new millennium. Proc Natl Acd Sci USA
2001,98:395-397.

Gramlich L, Kichian K, Pinilla J, Rodych NJ, Dhaliwal R, Heyland DK. Does enteral
nutrition compared to parenteral nutrition result in better outcomes in critically
ill adult patients? A systematic review of the literature. Nutrition 2004;20:843-848.

Graves C, Saffle ], Morris S. Comparison of urine urea collection times in critically ill
patients. Nutr Clin Pract 2005;20(2):271-275.

Hasselgren PO. Catabolic response to stress and injury: implications for regulations.

World ] Surg2000; 24:E1452-1459.

_48_



Hawker FH. How to feed patients with sepsis. Curr Opin Crit Care2000;6:247-252.

Huang YC, Yen CE, Cheng CH, Jih KS, Kan MN. Nutritional status of mechanically
ventilated critically ill patients :comparison of different types of nutritional
support. Clin Nutr2000;19(2) :101-107.

Hulst JM, van Goudoever JB, Zimmermann L], Tibboel D, Joosten KF. The role of
initial monitoring of routine biochemical nutritional markers in critically ill
children. J Nutr Biochem2006;17(1):57-62.

Hulst JM, Joosten KF, Tibboel D, Goudoever JB. Causes and consequences of
inadequate substrate supply to pediatric ICU patients. Curr Opin Clin Nutr Metb
Care2006;9:297-303.

Ishibashi N, Plank LD, Sando K, Hill GL. Optimal protein requirements during the
first 2 weeks after the onset of critical illness. Crit Care Med1998;26:1529-1302.

Kan M-N, Chang H-H, Sheu W-F, Cheng C-H, Lee B-J, Huang Y-C. Estimation of
energy requirements for mechanically ventilated, critically ill patients using
nutritional status. Critical Care2003(7):R108-R115.

Knaus WA, Draper EA, Wagner DP, Zimmerman JE. APAHCE II: a severity of

disease classification system. Crit Care Med1985. 13:818-29.

Kondrup ], Allison SP, Elia M, Vellas B, Plauth M. ESPEN Guidelines for Nutrition
Screening 2002. Clin Nutr2003;22(4):415-421.

Kruizenga HM, Van Tulder MW, Seidell JC, Thijs A, Ader HJ, Van Bokhorst-de van
der Schueren MAE. Effectiveness and cost-effectiveness of early screening and
treatment of malnourished patients. AmJ Clin Nutr2005;82:1082-1089.

Kyle UG, Genton L, Pechard C. Hospital length of stay and nutritional status. Curr
Opni Clin Nutr Metab Care2005;8:397-402.

Kyle UG, Schneider SM, Pirlich M, Lochs H, Hebuterne X, Pichard C. Does
nutritional risk, as assessed by Nutritional Risk Index, increase during hospital
stay? A multinational population-based study. Clin Nutr2005;24:516-524.

Lang CH, Frost RA. Role of growth hormone, insulin-like growth factor-1, and

_49_



insulin-like growth factor binding proteins in the catabolic response to injury and
infection. Curr Opin Clin Nutr Metab Care2002;5:271-279.

Lavery GG, Glover P. The metabolic and nutritional response to critical illness. Curr
Opin Crit Care2000;6:233-238.

Liu Z, Barrett E]. Human protein metabolism: its measurement and regulation. Am J
Physiol Endocrinol Metab2002;283:E1105-1112.

Marla R, Dahn MS, Lange P. Influence of enteral and parenteral nutrition on
splanchnic hemodynamics in septic patients. Surg Infections 2004;5(4):357-363.

Marik PE, Zaloga GP. Early enteral nutrition in acutely ill patients: A systemic
review. Crit Care Med2001;29(12):2264-2270.

Martin TR. The relationship between malnutrition and lung infections. Clinics in Chest
Med1987;8(3):359-372.

McClave, SA, Seston, LK, Spain DA, Adams JL, Owens NA, Sullins MB, Blandford
BS, Snider HL. Enteral tube feeding in the intensive care unit: Factors impeding
adequate delivery. Crit Care Med1999;27(7):1252-1256.

McWhirter JP, Pennington CR. Incidence and recognition of malnutrition in hospital.
BM]J 1994;308:945-948.

Messner RL, Stephens N, Wheeler WE, Hawes MC, Effect of admission nutritional
status on length of hospital stay. Gastoenterol Nurs1991;13:202-205.

Moore FA, Feliciano DV, Andrassy RJ, McArdle AH, Booth FV, Morgenstein-Wagner
TB, Kellum JM Jr, Welling RE, Moore EE. Early enteral feeding, compared with
parenteral, reduces postoperative septic complications-The results of a
meta-analysis. Ann Surg1992;216:62-69.

Nitenberg G. Nutritional support in sepsis :still skeptical? Curr Opin Crit Care
2000;6(4):253-266.

O’Leary-Kelly CM, Puntillo KA, Barr J, Stotts N, Douglas MK. Nutritional adequacy
in patients receiving mechanical ventilation who are fed enterally. Am J Crit Care

2005;14(3), 222-230.

_50_



Pablo AMR, Izaga MA, Alday LA. Assessment of nutritional status on hospital
admission: nutritional scores. Eur J Clin Nutr 2003,;57:824-831.

Peter JV, Moran JL, Phillips-Hughes J. A metaanalysis of treatment outcomes of early
enteral versus early pareteral nutrition in hospitalized patients. Crit Care Med
2005;33(1):213-220.

Petros S, Englemann L. Enteral nutrition delivery and energy expenditure in medical
intensive care patients. Clin Nutr 2006;25(5):51-59.

Prittie ], Barton L. Route of nutrient delivery. Clin Tech Small Anim Pract
2004;19(1):6-8.

Raguso CA, Dupertuis YM, Claude P. The role of visceral proteins in the nutritional
assessment of intensive care unit patients. Current Opinion in Clin Nutr
2003;6(2):211-216.

Reid C. Frequency of under- and overfeeding in mechanically ventilated ICU patients
: Causes and possible consequences. /] Hum Nutr Diet 2006;19(1):13-22.

Reid CL, Nutritional requirements of surgical and critically-ill patients: do we really
know what they need? Proc Nutr Soc2004;63:467-472.

Reilly JJ, Hull SF, Albert N, Waller A, Bringardener S. Economic impact of
malnutrition : a model system for hospitalized patients. J Parenter Enteral Nutr
1988;12(4):371-376.

Rochester DF, Esau SA. Malnutrition and the respiratory system. Chest 1984;
85:411-414.

Rubinson L, Diette GB, Song X, Brower RG, Krishnan JA. Low caloric intake is
associated with nosocomial blood stream infections in the medical intensive care
unit. Crit Care Med2004;32(2):350-357.

Schaffner W. Prevention and control of hospital acquired infections. In: Benett JC,
Plum F, editors. Cecil Textbook of Medicine. 20th ed. Philadelphia, WB Saunders
CO. 1996; 1548-53.

Seltzer MH, Fletcher HS, Slocum BA, Engler PE. Instant nutritional assessment in the

_5‘]_



intensive care unit. / Parenter Enteral Nutr1981;5(1):70-72.

Simpson F, Doig GS. Parenteral vs. enteral nutrition in the critically ill patients : a
meta-analysis of trials using the intention to treat principle. Intensive Care Med
2005;26:893-900.

Schneider SM, Veyress P, Pivox X, et al. Malnutrition in an independent factor
associated with nosocomial infections. Br J Nutr 2004;92:105-111.

Schultz M], Spronk PE. Overweight in ICU patients. Is the body mass index reliable?
Chest 2005;27(2):683-684.

Shin C. Nutrition support team in ICU. In: The 11th PENSA Congress program and
abstracts. Parenteral and enteral nutrition society of Asia. 2005;157-159.

Studley HO. Percentage of weight loss: a basic indicator of surgical risk in patients
with chronic peptic ulcer. JAMA 1936;106:458-460.

Stratton R], King CL, Stroud MA, Jackson AA, Elia M. ‘Malnutrition University
Screening Tool predicts mortality and length of hospital stay in acutely ill
elderly. BrJ Nutr2006;95:325-3330.

Streat S], Beddoe AH, Hill GL. Aggressive nutritional support does not prevent
protein loss despite fat gain in septic intensive care patients. J Trauma
1987;27:262-266.

Sriram K. Micronutrient supplementation in critically ill patients. In: The 11th PENSA
Congress Program and Abstracts. Parenteral and enteral nutrition society of Asia.
2005; 42-56.

Umali MN, Llido LO, Francisco EM, Sioson MS, Gutierrez EC, Navarrette EG,
Encarnacion M]J. Recommended and actual calorie intake of intensive care unit
patients in a private tertiary care hospital in the Philippines. Nutrition
2006;22(4):345-349.

Villet S, Chiolero RL, Bollmann MD, Revelly J-P, Cayeux M-C, Delarue ], Berger MM.
Negative impact of hypocaloric feeding and energy balance on clinical outcome in

ICU patients. Clin Nutr2005;24:502-509.

_52_



Waitzberg JP, Caiaffa WT, Correia MI. Hospital malnutrition ; the Brazilian national
survey (IBRANUTRI): a study of 4000 patients. Nutrition 2001;17:573-580.

Wernerman J, Hammarqvist F, Gamrin L, Essen P. Protein metabolism in critical
illness. Baillieres Clin Endocrinol Metab1996;10:603-615.

Wilmore DW. Catabolic illness. Strategies for enhancing recovery. N Engl | Med
1991;325(10):695-702.

Ziegler TR, Gatzen C, Wilmore DW. Strategies for attenuating protein-catabolic

responses in the critically ill. Annu Rev Med1994;45:459-480.

_53_



ABSTRACT

The Effect of Cumulative Energy and Protein
Balances on Lengths of Ventilation and ICU

Stay in Critically Ill Patients

Song Mi Lee
Department of Public Health
The Graduate School

Yonsei University

Critically ill patients are frequently hypermetabolic, catabolic and at risk of
underfeeding. The aim of study was to evaluate the relationship between cumulative
energy & protein balance and outcomes in critically ill patients.

Prospective observational study has been conducted on the critically ill patients
staying more than 5 days in the ICU of a tertiary university hospital. During 3 years
since Jan. 2003, demographic data, route of nutrition support, nutritional status at
ICU admission, lengths of ventilation and ICU stay were recorded. We calculated
daily energy & protein balance (energy & protein delivery - target amount of energy
& protein), and figured out the sum of the balances for ICU 10 and 5 days. The
target amount of calorie was calculated as 25kcal/kg/day and the target amount of
protein was calculated as 1.2g/kg/day. The patients were classified into three
groups, such as enteral nutrition(EN), enteral & parenteral nutrition(ENPN), and
parenteral nutrition(PN) according to the route of nutrition support. And also, the

patients were classified into three groups, such as well-nourished, moderate
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malnourished and severe malnourished according to the nutritional status at ICU
admission.

Two hundred and twenty six patients(151 male and 75 female) were enrolled. Mean
age was 64.9115.9 years. APACHE II Score was 18.9£8.7, mechanical ventilation
lasted 10.216.8 days, the rate of nosocomial infection was 12.4%, ICU stay was
12.1+6.2 days, and ICU mortality was 27.4%. On ICU 10 day cumulative energy
balance(CEB) was -6,078+3,794 kcal and cumulative protein balance(CPB) was
-211+300 g.

After adjusting with age and APACHE II Score, we analyzed correlation between
CEB & CPB and the outcomes. We could find the significant negative correlation
between CEB and the length of ICU stay (r=-0.145, p=0.033) on ICU 10 day and also
we saw the negative trend between CEB and the length of ventilation (r=-0.126,
p=0.065). In EN group, we could find that CEB as well as CPB correlated with the
length of ventilation significantly (energy; r=-0.252, p=0.029, protein; r=-0.228,
p=0.049), and also with the length of ICU stay (energy; r=-0.266, p=0.021, protein;
r=-0.244, p=0.035) on ICU 10 day. In well-nourished patients(n=19), we could find
negative significant correlation between CEB and the length of ICU stay(r=-0.495,
p=0.043).

Most of the study patients were underfed relative to the energy and protein target.
There was significant negative correlation between CEB and the length of ICU stay on
ICU 10 day. Especially in EN group we confirmed the significant negative correlation
between CEB & CPB and the length of ventilation & ICU stay. More rapid and
adequate nutrition support through EN must be considered to produce the effective

clinical outcomes in critically ill patients.

Key words : critically ill patients, cumulative energy balance, length of ventilation,

duration of ICU stay, nutrition support, enteral nutrition, parenteral nutrition
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