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Abstract:

Background: Malnutrition is a common problem in hospitalized
patients. Early assessment of nutrition status may help in identifying
patients for whom nutritional interventions are needed. The purpose of
this study was to assess and compare the nutritional status of
mechanically ventilated critically ill patients who were receiving
nutritional support. Methods: Forty-nine patients were divided into either
enteral nutrition, total parenteral nutrition or combined (enteral nutrition
plus total parenteral nutrition) group according to patients’ clinical
assessment.  Anthropometric  and  biochemical  measurements,
macronutrient intakes and medical status were assessed at the 1* d and
14™ d of admission in the intensive care unit of Taichung Veteran General
hospital. Results: There were no significant differences in macronutrient
intake among the 3 groups. The length of ventilator dependency was
significantly positively correlated with calorie and carbohydrate intake in
the pooled group. Patients receiving enteral and combined nutrition
shdwed significantly lower anthropometric measurements at the 14 d
after admission. Patients in all groups had abnormal mean biochemical
values at the 1% d of admission. Subjects in the combined group showed a
significant increase in prealbumin, total iron binding capacity, transferrin
and the Nutritional Index levels after 14 d. Conclusions: Patients in all 3
groups were malnourished when admitted to the intensive care unit.
Patients receiving combined nutritional support showed an improved

nutritional status after 14 d. Since our subjects were not randomly



assigned, we could not conclude that combined nutritional support is

more appropriate for mechanically ventilated critically ill patients.

Key works: nutritional assessment , critically ill patients, total parenteral

nutrition, enteral nutrition
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b. B B X (peritonitis)

C. B E 2 1k 5,k A& (shock status)
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c. /B ¥R BB X (peritonitis) » A P9 AR BE (abscess) > B EHIBRMR X
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(bacterial translocation)
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MAMOC) ¥ # % pLA] @ #k(arm muscle area; AMA) - AR RAEH -
ok AR EA R EARRBGOEY 0 B SN Ea
o A KU R B £(64) -

M &

SR ERRTRHEEANE E 2 4 M B SIR AT ey BLEL BT
HEZILBEH - BAFERTEIAE > AHFER TR IPE S E
B—G - FRHTEEBE  EEEARNERLERBEX— 0 /7
UHBHEERMERRNGIERG8-69) FRWRAETALSIRESR
RAE > A WEEEHEERASERBE/ENIL » Bk ExR
RESBHAETERAAREMNT TR - BERFHERARMN - &
TUAF B (knee height) kR H & % - BAA S ZARIGAME »
AEE SR e L ARSI T X REELE S S -
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)i

REREIBAN BV ESAANMN R BETET-—HRMT
REZ W TAIBMER > EALEERLCBE - THBE  HFr%
TRERBRIFEELEERBEXI > BEREBTHERRLIRE -
BF A AR R AR AR - BERABAEERREZHHM
kz— BETHERBBEFHEEY 10%BTHEARRAEL Bt
BEEE A RTERASRRNZIEAR69) -

£ ICU 9 EERA > AN EREIRBENIRERTE T RS v
LREIZBRAALEAILLAEYRE BB EARFETAETR
#ey B EHF S ERTCERBRFGM THEHESRECD) -

GETEMEE

SR ABRAE S0%ENETEASE A TRWEEN
BIEFTHARMAESE BN ITHAESE -  THRARPEREHRAZ
B4 B A wiE s & ¢ = 55 AL (triceps) » = 58 AL(biceps) * B AR F T
(subscapular)fu _k & F (supra-iliac) (64) -

ETEBAZEHNEERARBREEMEE  BAKE RRNR
BRI XECGUE R TR AR GER > MBLETRYEY
B 54 EHERMIMERAGEN -
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a. —HBILRERE

ZHIEREEER BRSBTS RAZREG Y L Bk Eie
RRERTIWEEGFE -

b. LH H

LHEASANEREETHSEEARGT —HAEL AT R4
B(T0) - e RS R E £ - AFRERAM A A Z BN &R B ET 3t
EHEHEIBAANINABGHE AR ERT HM4 6 F 4 ILA & # (bone-free
arm muscle area) - /AKX 4o F
L+ & B [MAMC(mm)] =t & B [AC(cm)]-nx = S8 AL & A5 B &
[TSF(mm)]

A LA @ % [AMA(mm?)] = (AC-nxTSF) / 4n
Bone-free arm muscle area : B4 cAMA=(AC-nxTSF)?/4n -10
St cAMA =(AC-nxTSFY / 47 6.5

FEMAGHRRER TR GAFENOHAREA B8 F &
FOERNHEARTHEL A TARENRSE - BA -~ 2 RFiTR
REFRINRNECERBELRLZAEER REHH A FMOGS) -
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2.5 A B

SR R RO ERN B RR AN EREFTERY - F %
HEZEABEE - ACBRRGEILLER ARG T - £LBBR Y
BRTURE—AAGRRHBIREHEEER RATI AR ASE
16(69) °

Ma%xa

&% G (albumin) LA SRR EZHEZEE » 2T F 65000 F
FHY 20 X0 EFEMES 3.5~5 gm/dL > 48N 3.0 gm/dL T RE A K BE
LB 25 gn/dl RIAFRAREZRGTHRLT Ak aERYEL
WeFa s ER RRGFaREFRMBRK EEREAHE
ERAGHREFH > BEATHEERAEARENAHEERKAE F
IR BRYERBEAGNBAFTAETREERE  REA LK
%%ﬁé%%% RRASHERZ— -

Church #v Hill (72)% A% 3 4 & & & 3745 & -F#(nitrogen balance)
EFEFRGER EERehfRABLaTatrARataZan
FRERARFHEELBERRR -
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Q)E&EE G

% G (transferrin) AT B A R 69 —#B-HEZ G > AhRTES
AREE-BHET FRORGEGE W48 R EFHAENRS
27~300 ng/mL > 4otk % 10~130 ng/mL - FAAER BB R G G2
Lo aka T AR Rk -

ERE G AR T R ML b B S % G (total iron-binding
capacity)3t FiF R > HNEBRE O A THAMABRNATHNELZA
¥ % F3k o Church v Hill FARHE(72) ' T P ELKKGRE LFAF
RIEATHAGIEE EEEREGRETHELEIE—T L 8 8T
B - BAFFLAZH G ELATERTONE  HlogRmAF S
HHEh RERBEAFERE S @R B ERRE LG EEGS) -

QGraka

AT 6 & & (prealbumin) & 3F 6 & & KA 2 RAR AR - T ¥
FEAK 2-3 X EH4E L 20~50 mg/dL > AT & % G &4 10 mg/dL
BrrREALHE HAZOEASLRBAETE AEELATE
FOAATFEAREG TR AKBRAHES  LEUAZTEEAXEY
F54£(74,75) -

Vanlandingham (63)% AF X EE R AR LA G RGHAEEHRIL
#1814t » ££ Church fv Hill (76)84F RER » £ — BRI BALE
PBUWRATHRETATEEGRELAFAIRE LR TH0KE -
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(MBI H

e R E BB MREIRGF L > F MBI L E(total lymphocyte
count; TLO)M&ET » BAM B ER LT RABHEF o A OKEHT
RE KB UAROIATIEGE S tbFd o

— ATk IR 48 B 04 E ¥ S8 T 2000 £ 3500 fB/mm’ 0 E kB
17 1800 f8/mm’ B % R A LR HHER 2 > A 800 £ 1200 18/mm’
BAAEPESEERR % 800 /mm’ 8] & B &% %485 (73) -

GIMELE /5 S #

MLARABBRRGEGTEE EARTRAKLEY » KR
EFGKRAT > B8 FHBILA R — ik FERH UBEEF - Btk ¥+
WLEL & (creatinine) & ki 2 7] & AL A E & (muscle mass)fv & 2N fL &
(total body nitrogen) &y 5 4%(77-78)

AL BT/ % %45 # (creatinine-height index; CHI) 4 1974 4 & Bistrian
FAMO)RE - CHL 45 24 BB FEMBRET ZARMS - A H &
MALERET AR At s > TR MBSt - B AKX T !

CHI% = [ Bl& 24 /N Fik ¥ ILELET 2 B (mg) / FIMES & & 24 o)
B R P LEL BT 2B (mg)]x100

CHI% = 100% % 7~ A it ¥ 63 AL A B & (muscle mass) > CHI% = 60~90%

z R TEEGTHIE  CHI%=<60%&k TR EXGEHKHE -

WUBL BT HE ¢ B RE 5843 Ao Mo T [F 42 & MR F(acute infection) -
£l (njury) ~ & & & FARR © A& FILELETHEw 43 o o BB AMEE
HEENEEAMURSH T REGHIRE S ERD » FRELHE
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EAke CHI » 4 4 %% CHI 69 okt o
Harvey (7T)% AP RBHR > EERAER RAEFE CH A€o
BA o (sepsis)Fv g & FE v & (mortality) °

(% % 9=

d 7 4% & & (serum ferritin) Bl € £ 2 7 F K 7 k (bone marrow
biopsy)Z Sh & T R FH B ANBTHFEN ST X > ME ORI EKRA L
% #(reticulo-endothelial system)fr&-ibéh » EFE2Z 20~300 pg/L - 1
ng/L A8E# 10 mg 6448877 2 - ME G A - LEELR T —RiE
TG G B E ARG ~ 1R MR A R e P MRS e T AT Ay ) S BAK
eEMEh o hFESEE<I0 ng/mL ZFEHZ 0 ETRE - BX A
T~ b R R K B 8 3 m(60) °

) &=
ATHAFAEOLERRAGES  RFEOBETATH A
K ABRE =24 R EGHHRE(Ke)6.25 g HaE/Ake)
A3t E =24 pERERTEAER(Ke)TR4E
T4 = AMRE-ASLEE
ERFHEATRARGERBHLEE AR TPRLE BREH - H
LA~ S FF IR E A T EALE - AR TFHEELANEILEREY
TG ZATRERIGBATR - KREKAL - RBEERF A
FHEHAME -
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()% 5#BAER

BTUEZETIRAROBRABERE - — % 280 B %5
THERELR - S5MUBLERRES T2 o EY
o~ mFaka  RRARITEAMITHEROGS) -

1.78% 2 & 45 $ (Prognostic nutritional index; PNI)

BREZRERIHEGE FRAEEMERIR "HEAS RS

27 HHAREBRBBETREBAGEERERABARZL FHEHME
JE 8RR A F(80) - PNI 69 2R F ¢

PNI=158-16.6(ALB)-0.78(TSF)-0.2(TFN)-5.8(DH)

ALB % &% &% G 4y iR E(g/dl)

TSF % = SA AL & & /& & (mm)

TEN % .3 E48% & R (mg/d])

DH 4 BB M ARREMEEO= £KRE ; 1=<05mm 4

B 5 2=>05mm 4. &)

FBRATBARTEIEERETLEFHHEES AR EAS - PNI <40
o AB R REE - PNI>50 55 AR 7% SR % -

29



2.2 R ABER

% % A& 45 42 [Nutrition Risk Index (NRI)]Z & Buby (81,82)# 1988
FRE - RabhtaRaEENMBNASTRELATEN TR
ERIEAEE (N
NRI = (1.489 x ALB, g/L) + 41.7 x (present weight / usual weight)
NRI> 100 %7~ AZKEEEF R
NRI=97.5~100 £ "R AEBEBEREFR
NRI=835~<975 R THRARETEREZRTR
NRI=<835 2 FmAEREHEER R |

3.Maastricht Index; MI

Maastricht Index & & Jong % A(83)% 1985 £ » ZHE A AF G
% & (albumin; ALB) » A7 & %& & (prealbumin; PALB) - 483k 3k $t(total
lymphocyte count; TLC)#v 32 48 # & & #- th(percentage of ideal weight;
PIW)#T £ T A - 23 TF !
Maastricht Index = 20.68-(0.24x ALB, g/L)-(19.21xPALB, g/L)-
(1.86xTLC, 10%/L)-(0.04xPIW)
Maastricht Index > 0 £~ AF 2 %K B » Maastricht Index < 0 &= 5
ARRERERR °

Jong FABNIES - #IA S BLHEIHERRIFERATRRE
HERE BUREAEEY » R EE 3% E—piE 94% - B TH R
MREMLERFRELGAARARERTRAGEES]) -
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(v ) EE IR B

BB AR AR U4 — B R Rt B o TR R A SRR A4S
FUEB =B E TR GERA » KENBE K HEBRAREER
REOGAETERM - Hibm ASHKE TR BERBRKRRITHE - Baker (64)
FALEL  —REBERARBRENFHATOEARETIEE—BELLE
B R —{BF B 6B > Baker (()RBELEN TR ERRALRKLE
J&BIE T AR AR 34 4k 32 AR By

(R)BEHERER

REBEREYEHALUMATRHREERANELZ ML BYR
XA 1

REFERBATRIFORE  BANKRNEREZEAF4E
FEHEATHBEAGREABRRGBETS) -
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5 -HBEBH

ERBRETERRYFEHLEHFLABRRTY LARERA TR EH
FERE AMPNWEAE THEASIRENEERENETERILA
ZREFENTIAREGRIRL c A AR ERZN B Y AFEIbi
FERAIRENEERALBEIFTAEEAIBFTEERRNL LR HA#E
ASRSE - EmEREABERGHRERR EGERRIGMAHM
Mo
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B~ AR

— B Kt

AMERAEG P RREBE S AEREEA TR EZNREAHE RATMN
BRRARE > p AL BERARAAGEEIFIAZIRENTERRN - ¥
Bt Elaat LERREELE CHMER BT -

=Bt P AT I

AR AFHERE 8 F 11 A2 87 46 AK > #stodra 87 F
7TAEI8F9A -
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ZHREHR

ETRRELERR—MEBEE T BF 1359 AOHFER - &
BLEBRRARASHEZ 4D L LBAREA 2 LBELEMER
GHAIREEZD 14 RUAL 3 LBEARGBALBHEFALART
KETREFBLGR K - AFIRBTHHERAGBAFEEREL
F B REF AL b R RE BRI KB RS -

HERRFT LG HELE 94 R E  GNREAARAER TR
BMFIRE BT HRAGARRKARHT 499 RETRAAL - ik
B BRI 49 ME BN E DR AERKILATHEARZHES
#(enteral nutrition; EN) ~ £4#8% % % (total parenteral nutrition; TPN) ~
RH BB B iE B Ao 2K E A(EN plus TPN; combined) - #: % B id
ERLER Q2 RAHEHR 16 A LM 6 A) BHX2HKREALE O
BHRABHRT A A2 A) AHBEEESHRELELE 18
FA(BHEI0 A k8 A) s AARPATREREAARLELE S E

2

.5 A KA TE

BANBEKRATFHERAEBARBANERENE 1 RAE 14
RET - BEBRKRATILARBRMAE ~ 21685 - R HRE
W BRBREERBER T -
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(—)Efa g

BUMELERANS S - BE-TARE-FRYT FHHBM) -
ZHNKREE - LEE - LEMARE - FE¥AaK - HAEN
EHoTF e
138 % - A AARFAZE
2 5%  HAERAE
3ERME | KE Huang B R AV EHBAREABENEFT A

Bt =[5 %(cm)-80] x 0.7
Lt =[% FH(cm)-70] x 0.6
AgBRE R AAMEKY/ && (miHE
S5.ZEALE BB - 4 M Lange skinfold caliper (Cambridge Scientific
Industries, INC. Cambridge, Maryland, USA) » Bl €65 B0 TF
A BEFE G R0 A
bUARRMEFERER BRI A LIERE TR M — R
CREFRIEMABIERIFAERLZRL L A0RALTEN
dABRBAETHED ML E > DHRALSHHTHEFEER
BE¥E
e 18 3 RIHAFIHHE
6.LHE  RERBEFERERBERYIERID £ bFE B ¥ H M
—%R > AAERENL—RZFE
TEEMARE b LE RS R BEERTHE S L ALK
%E AAaXoTF !
EHAAZRE(mm) = _LF B(cm)- n x =SAA KB B K (mm)

35



S FHMAmME B EHEANHEHNE R EERRTHELEFENA
miE o EARX&TF
F 5 AR @A (mm?) = [ L4 B (cm)- n x Z SE 9L & B B B (mm)]*/ 4=

(=) &b

AlbiBmBAB A G%a ~Taka ~ E8% 8 - 8KE&k 5 - ILEE
BF - & ¥ B 8% 8% Bk#g(glutamic oxaloacetic transaminase; GOT) ~ 4% 7% &)
& #% Ar&R(glutamic pyruvic transaminase; GPT) ~ 24 /)N 8% J& & BLEE BF(24h
urine creatinine) ~ 4 3K 3+ #(complete blood count) ~ 48k BB 3T $ -
MR AR o PTIRA 94& £ B Beckman Synchron CX7 Automated
Stat/Routine Analyzer > s B EAR T E AL B REER SR A
T AARTREREICRBIZELS ' %G 3550 gdL > A7
G% & 18~43 mg/dL > M B AR 1500/mm’® - iE4% & 240~480
mg/dL » MR AAE S 240~450 pg/dL > 88% & 20~300 ng/mL > BLEE
BT & & 45 B AR 90%

AMaka - EB% G4 A Armay protein system F| 4R ~ ik &
BESBOHWRRE > EABRRITLRFLBHIRBLE -
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1.9L5 & & % 45 $#(CHI)

WMEREF e ST HRILA ER— LG U A REART S
AR 4E4E -
% Bl F 24 SNEFBRR P ALEE BT 4 € (mg)

CHI= x100

BlHER] ~ & &2 24 BB b ULEE BTFAZ 2 8 (mg)
CHI = 100~90% % it % CHI = 60~90% % ¥ & & & 4 #48; CHI < 60
HRESELHIE -

2.% % 15 2 (Maastricht Index; MI)

MI =20.68-(0.24x ALB,g/L)-(19.21xPALB,g/L)-(1.86xTLC,10%/L)-
(0.04xPIW)
MI>0 2 FHEAHBEFR S MI<ORTRAZAESERR

()% # B & E ##4: (APACHE II score)

BAGERBREESHNABANNMERESE 1| RPE 14 R
APACHE II score ##4& -
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(w9 Y& B L

LEEE & &34 ¢

AR EE RGN 24 N F P Rty
# K #6 & 4 # & Harris Benedict 2> X B4F(85) - A A K4 T :
B 1 66+[13.7xweight(kg)]+[Sxheight(cm)]-[6.7xAge(y)]
4 T 655+[9.56xweight(kg)]+[1.8xheight(cm)]-[4.7xAge(y)]
BABEEER = ARETARBEEXEHE BRI ETF

QERERREBREARS ¢

FTHEETOEFRBES  PRAOGREBAMERNEE - & 4H
H-BERBEFERGEY - HibBim Ee TR @Rt RM
Ble Y RREBREERTARTFR(ME 1) wEREREF
HELT e AL U R F ¥ (nasogastric) & X4 & -

EHRPERTOARARBERARASMERNEE - EEE -
BEE R BB ERGEY VP RREERAMEALSHFREARY Z
BB R(R6% 2)

MEEEZREEABRLAGUGRESIERABIELE
EARE R AGEREEERAAEMEHRE ARG H KRG Y
BEEHAER RABBHRROGLAZREBER TSR -
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BB AT

ABER B S R AE A A & F 2 2 (SPSS version 7.0 for
windows; SPSS Inc, Chicago):& 47 4 #7 o 248 FA K ] &4 & &4t 4 % X (EN,
TPN, combined)Z ey & > SAWwEREHE | R % 14 R L8
R~ AR - TR ERBRAEABRKRAZLBRERER FHEHR
4 # (repeated measure of one-way analysis of variance; one-way
ANOVA) - H—am B F 1 R F 14 RGBOKRN - AR5 E
2 & FH Bk kR L2 th 85245 A Paired Student t-test « 3P % %%
HRAEATRENFHNREXIBHME S AILRBREAERRRER
(APACHE 1I score) ~ £ M & 25 &4 85 o] B AL v 3 5 55 2 B R AE Fr 6y B
R & & 2 48 Bt & 4# A Pearson product correlation coefficients 44 o
PR 3t &R B AR pEIHREN 005 (p < 0.05)8F B A 43t b
B E R XETATIRR G EAE G LT3 18 fo A% £ % [means + standard
deviation (SD)] R & 5% -
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—Jh B HRE

B 24 m B(FH 16 A 4t 6 AME R B8 & % (enteral nutrition;
EN) 9 fumB(BH 7 A Sk 2 AMER 230k % % (total parenteral
nutrition; TPN) » 18 4y &(F M 10 A > &M 8 A) oA mE S 4
Fu 2 %% 0k & £ (enteral plus parenteral nutrition; Combined) - 4& f§ R ] &
EXBFZAREOBRARTHIINEE |- ZaRBEEANEREZF
# - 5% - 8 F - APACHE Il score » SARAE A"+ R Beyu5fd ~ po¥ s
BAARK I fo 8 AR M L2 A 43t LOYRE - Z 4% BRI
ERANEARE @R E P ELAEREAFRA 42 R
% 19 2] 109 X) ~ PHaaregr A 74 R A 23 2] 250 X) - @
FHER R B S 53 R(MA 18 8] 235 X) - £ 14 RYFAE
HMEAARERT EATREREZ HEHRENSRETA 4 A (18%)
A TPN ey BT H 3 A 33%)E ‘V {# B combined #9J% &
*H 3 A (17%)7k -
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R EBERZITE

BERANEREFZRERGTEHFINEE 2 - F S5 REHAAR
@ — A L& EE 0 KRIGey L B A 18 M M X M A gk (chronic
obstructive pulmonary disease) ~ A % (pneumonia) ~ 2+ i# % (malignant

neoplasms) °

EW-Z3 3% 3.8 %)/

ZHaREBAREENHEREEEFNR/RBRIINEAK 3- @R E
ERAALEY  BEE  BARNBRELKG LRAFBELR - TR
W R AR R B ey ir R A E(r= 0389, p=0.007 )~ HAKALEH(r
=0.357,p=0014 &4 A B F ey L4 B ©
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v A8 AL R F R A LR BRI DL

LB R E

BEBBNWEREE 1 RAg 14 RBARE S 4 LRBRK T
NEREL ZAREF 4 RABERE | REBRAEFGHEmELE
BAGI LBREN UG - ERAENSBELR 14 REZSGFIE TR
BEEAEFRAARE | RICBREBEETH - 4 M combined #95% B %
Ah#EREHE 14 RAEEE - EEAZRE - FEILABHRAE ]
RUCBHBEEGTHE - e A TPN n ELZSEME TRV EE -
FEE - EERRE - FENABRERANERENE 1 RPF
14 REZE#3t LBAEBE - BEXF 14 RFFLHAHEW - AR
ALF BT EEL 525" Boaax i @ EEILAEENF
R@EFHE N ST B WO ZHEIE TREWEREG FHM
£2 50~90" B 4 2 B o

2.4 b

ZEmEARFTaEalTaka YA HRNERE £
EN % TPN ¢4s AFaBafhiiaZal® 14 A% 1 Rib&i
FEFUY X EM combined B ELFAEERGAER 14 RAR
1 R8BI A B2 - £ 8 EN 2L & combined &5 &L EA o
EOE 1 X% 14 REFHEHREHECE IR 1500/mm’ - & fiE R
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TPN ¢4 8B4 % 14 X » PHERCKBEEDZEXHEER - TPN &
RELEMERES 1| REFHERCKEEE S EN & combined
o HIMER TPN im B e s £ 14 ROBHERELEE S
WER EN R & - 8RB b A BTG EBESENALE |
REFERENEFE 48 EN fv TPN #95 B afi @8k af@sse
SREANME 14 REFBAHF % » 12 combined #97% B 84 FE & fv b5
BERRNBABREN - M EN fo TPN shn B AmEREE 1 X
34 AR GRS 20 ng/mL > £ A TPN &% B £ % 14 Xefh ik
HBEOBEANE I R -8R EWIEBE S SHEBLR 1| RF% )
#90% 0 £ 14 REFNAFREGRE -

EARASREGETHE - BAKRERH - m# R EER
RREEERREZH®A

ET I LYY LENE S ST IS LT T
P~ 48RS s B R EARFE RS EREZAMEINEES -
FrERENBEERERA SR BN  EEREN - R AR
M2 A 44748 Bi4E > EN @y & e R 2(MAC, MAMC, AMA)#y
RGP B AR ERBEG AN BkES EN
HmERE BRI B AR EHS G R R EERA TR ERERA G
il - Pooled B(FAABA) I FaEafimERGAERFH LR AN
M(r=-0348,p=0014 ) 3% TPN t4% S HAE AR Beyedpd ~ 48
HIERR ~ R B R S ARG LA S e
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REFEEEG-ATEAES - EHERHEIPFERENT L
Maastricht Index 8§ AR E R EHERZKA > REANERESNE 1
RBE 14 RGBHRKAFIAE 1- A ENBORELAE | g 14
REMIENH A 74424 F2 58421 TPN #45% & MI 55 %] & 54423
Fao 4.8+51 > W4 A combined &% & Ml AR 55 5 62424 Fu
4531246 - B b - PrE 7 B(Pooled ) mEREME 1 Rfo ¥ 14 X
8 MI G432 66424 Fu 50431 - FIA MR EEAWERE S E 1
Xy MI HERPE - BTFAEEREFRROEN - TPN afF — Lk A
combined A HaHm ELwEREOFE 14 RE Ml @K - BT
BETRRAAABRAE R EAMERENE 1 X6 ML A2
KB ¥R  pooled B combined a8y BEANWERENE 14 XY
Ml EEAZENEAERENSE L R - A REN M EHREL
hotk s B eSS A AR B 7 = 0355, p=0.012 ) - MI 4 & %7
HBAHERRRAGFEHVEEE -
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EBLREEAEREERBRER - HATRB G ~ fo
ERGHEUHRHRABAERFR

Table I
Patient’s characteristics, severity of illness (APACHE II score), and
length of ventilatory dependency, ICU and hospital stay

Characteristics EN TPN Combined
(n=22) (n=9) (n=18)
Age (y) 67.3+14.7 54.9+15.9 63.6+16.9
Sex (male/female) 16/6 7/2 10/8
Height (cm) 161.8+8.6 161.344.5 158.2+7.6
Weight (kg) 56.9+10.0 68.3120.7 61.7+10.8*
Ideal body weight (kg) 57.046.5 56.443.5 54.315.8
BMI (kg/m?) 21.844.5 26.418.3 24.5+4.5
APACHE II score 18.547.1 14.6£6.1 15.849.0
Length of hospital stay (d) 4724368 60.8+66.3 5554322
Length of ventilatory dependency (d) 70.2+51.2 83.2+69.6 74.0+40.1
Length of ICU stay (d) 41.6+22.7 43.61+23.6 41.9423.8

Values are meanSD.

EN, enteral nutrition

TPN, total parenteral nutrition

Combined, enteral plus parenteral nutrition

*The value is significantly different than ideal body weight; p<0.05
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B2 mERBZLE

Table 11
The diagnosis of patients at the time of admission in the ICU

Diagnosis* EN TPN Combined
(n=22) (n=9) (n=18)

Respiratory disease 9 2 2

GI disorder 1 3 8
Renal pathologic conditions 1 1 0
Cardiac disorders 1 0 0
Neurologic disorders 1 0 0
Hematological disorders 2 0 0
Malignant neoplasms 4 1 6
Infection 2 0 1
Trauma 1 2 1

Value are number of patients
EN, enteral nutrition
TPN, total parenteral nutrition

Combined, enteral plus parenteral nutrition
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2% 28) nEnH2e

Table II (continued)
The diagnosis of patients at the time of admission in the ICU

* of of % 4 % #% (Respiratory disorders) 61,45 BF % 4% (tuberculosis) » 13 #
[ 28 1% B % (chronic obstructive pulmonary disease) > ## ¥ (pneumonia)

& F % # (Gastrointestinal disorders) ¢1,3% + =45 /% 7% % (duodenal
ulcer) » _b 5% B P E (superior mensenteric artery occlusion) » & & ¥
(cholecystitis) » £ 8 % FL(esophageal perforation)

54 % % (Renal pathologic conditions) €.3% & 7 3% (renal failure) & B
# #i (kidney transplantation) » Jk % J (uremia)

> g % #% (Cardiac disorders) ¢1,3% * %)% 7% (aortic aneurysm) » 455 F
"3 B & % (subclavical atrial stenosis)

77 48 % 4 % % (Neurologic disorders) €35 B8 % # # 7 (botulism)

12 % % % % #% (Hematological disorders) ¢.3% 23R 38RV &
(pancytopenia) * F 5% F & £ 1% B (myelodysplastic syndrome)

Z 14 & B (Malignant neoplasms) ¢.3% i 7% (lung cancer) » 2 fk i 75
(oral cavity tumor) - §F £ g€ 7% (ovary tumor) » 4 B % (colon cancer) &
i# %% (esophageal cancer)

& Z(Infection) ¢,3% B £ JE (sepsis) » R &R # Ak &k F: (deep neck
infection)

2/ (Trauma) 2,35 BT 38 45 (liver injury) - A% % % 7L(bladder rupture) >
% 7y % B (intraabdominal abscess)
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Table III
Estimated energy expenditure and daily macronutrient
intakes of patients during the study

Item EN TPN Combination

(n=22) (n=9) (n=18)
Nutritrient intakes
Carbohydrate (g) 243.5+61.9 267.6191.9 287.7+69.8
Lipid (g) 66.0+38.7 44.2+16.5 51.4+16.3
Protein (g) 62.5+26.0 49.9+22.5 57.1%17.0
Energy (kcal) 1753.5£562.4  1662.7£551.9  1851.74400.3

Estimated energy expenditure
Basal energy expenditure*(kcal/d) 1190.8+£199.4 1412.64297.5 1271.4+129.7

Value are mean = SD
EN, enteral nutrition, TPN, total parenteral nutrition, Combined, enteral plus parenteral
nutrition
*Basal energy expenditure:
Men={66+[13.7xweight(kg)]+{5xheight(cm)]-[6.8xage(y)]}
Women={655+[9.6xweight(kg)]+[1.7xheight(cm)]-[4.7xage(y)]}
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Table IV
Anthropometric and biochemical measurements of patients at 1* and 14" d of admission in the ICU

Measurements EN(n=22) TPN(n=9) Combined(n=18)

1st 1 4th lst 1 4th 1st 1 4th
Anthropometric measurement
Current weight (kg) 56.9+10.0 64.3+8.2 68.3+20.7 73.6122.1 61.7£10.8 65.7+6.7
TSF (mm) 15.548* 13.947.1 17+8.4 17.7£8.9 17.645.5 16.4+5.1
MAC (cm) 25.544.1* 24.614.1 26.7+3.8 27.143.8 27.3+4.1* 25.842.9
MAMC (mm) 206.9+26 201.3+24.9 213.3+18.3 215.1£20.7 215.7434.5% - 206.7£26.9
AMA (mm?*) 3453.94864.7 3284.9+172.7 3642.8t644.1 3710.5£716.3 3858.5£1140.1*  3453.44885.4
Biochemical measurements
Albumin (g/dL) 2340.5 24404 23103 2.610.7 2.6+0.5** 2.740.4
Prealbumin (mg/dL) 11.746.0 12.746.5 11.846.5 13.8£6.9 11.246.0* 14.6+5.6
Total lymphocyte count (mm?®) 841.7+752.1 846.6+626.6 1407.9+1353.7  2474.8+3383.6' 757.94259.5 1166.6+830.4
Total iron binding capacity (ug/dL)  165.9461.3  179.2466.2 170.2+48.3 178.6+45.6 172.8454.2*  191.0+61.0
Transferrin (mg/dL) 11874439 128314474 121.8434.7 12794327 125.1£39.0* 136.8+43.7
Ferritin (ng/mL) 16.8+27.9 10.5+£10.9 11.7£10.4* 16.5+13.1 34.4+78.9 12.8+19.3
Creatinine height index(%) 60.1+22.6 53.04£22.2 51.1£24.5 58.6122.2 73.9435.2 60.0+£25.0

e e e e e e e e e ]

Values are mean + SD. EN, enteral nutrition; TPN, total parenteral nutrition; Combined, enteral plus parenteral; TSF, triceps skinfold thickness; MAC, mid-arm
circumference; MAMC, mid-arm muscle circumference; AMA, arm muscle area

* The value of the 1** d of admission is significant different than at the 14" d of admission; p<0.05

** The value is significant different when compared with the EN group at the 1* d of admission; p<0.05

T The value is significantly different when aompared with the EN group at the 14" d of admission; p<0.05
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Table V.
Significant pearson coefficients (r) between severity of illness
(APACHE II), length of using mechanical ventilation, length
of ICU stay and length of hospital stay with nutritional status
parameters in individual and pooled nutritional treatment

group
Parameters EN TPN Combination Pooled
(0=22) (n=9) (n=18) (n=49)
Ventilatory dependency vs. MAC -0.547 NS NS NS
Ventilatory dependency vs. MAMC -0.619 NS NS NS
Ventilatory dependency vs. AMA -0.591 NS NS NS
Length of hospital stay vs. MAC -0.547 NS NS NS
Length of hospital stay vs. MAMC  -0.592 NS NS NS
Length of hospital stay vs. AMA -0.571 NS NS NS
Length of hospital stay vs. TIBC NS NS 0.507 NS
Length of ICU stay vs. albumin NS NS NS -0.348

MAC, mid-arm circumference; MAMC, mid-arm circumference; AMA, arm muscle
area

EN, enteral nutrition, TPN, total parenteral nutrition; Combined, enteral plus parenteral,
Pooled, all patients
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Fig 1. The Maastricht(MI) Index at 1* d and 14™ d after
admission to intensive care unit for patients in the enteral
nutrition, total parenteral nutrition, and combined (enteral
plus parenteral) nutrition groups.
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* The value of the 14™ is significantly different than at the 1* d; p<0.05
Mii( [l ), 1% d Maastricht Index
MI( D ), 14™ d Maastricht Index
EN, enteral nutrition; TPN, total parenteral nutrition, Combined,

Enteral plus total parenteral nutrition

51



R

TRIBRZERMEREL  DAHBRESERBEREAY
FREBRVPBEEAEL - BEI R IB AL ERREZEAL
RELERERTMBIRENER - AMBRENESETREEAR
RUTAREBHEANBRABALZZGNA > HA A mERE F4&A ¢
REZERERE - A RFERANBRRAL S FEHBASBEL
B E ~ A URBRAE ~ R % B E B~ B B BB A K U4 #(Maastricht
Index) - Detsky % A(65)45 & » X B M & & 3F 1% (subjective global
assessment; SGA)SL RBMEB R A A LB ERLEARXARAGE
AREEANB(AREEN #L BRZEMIEIRAECEBIHEETENK
%ﬂ%ﬁﬁmm& Bt 2B S RIFET ERERAL PR -

ZAEBBENBHEUNBEREAEERBERRLEY - R
SREGEERESERBRAELCRAFRILAGESE » M2 ABH
W aibn EA SR 0 KBS - Dark £FAQHSMEEL > &
LFrREBSAORTRBEEERE EHERA TR S HEFR - Van den Berg
F= Stam (86)84FF KA, » & F 2.0xBEE (3710 kcal/d)#. & t47% & 1L%
¥ 1.5xBEE (2555 kecal/d) #h 2 &y m B ¥ —SIbBZBRERS > mE

% = §.1b5: f 5 (hypercapnia) - Talpers % A(87)45 i > K 24 4& A
T RR2EFEREERFTRIARET  REHRZTTRA
1.25~1.3xBEE » — $:5F %45 1(24,86-87) » @& th 2 B2 e Kb
M FHBE B 55 = E AL mE T £ A E £ o Askanazi % A(88)
HHRET > SHREAETRDNEBOBRLTREELEER BEHEA

52



HAEFREQICHERNEANTENRREZARS - EARRT -
ERBEE AR EERZTHHRRNE 147<BEE > A 2B RS £6
e BEHEHFAR L 1I8xBEE MmAHHES A AL HREENR
BB FHIHRY 146xBEE - £ AR T 9% EEHAF HF|KR D7
1.5xBEE #4544 &% Talpers % A(87)42 i 1.25~1.3xBEE $4# % € -
R Mirtallo FA@)ARIEL HNEERENRE -KE Y -
HEE - BEHEBRENNE 28~30 keal/kg/d, 0.8~1.0 g/kg/d, 380~500
g/d, <2.5 ghkg/d - ABLF ¥ A Y% & B R F /R E A Mirtallo FA
QN EBREAHRE N - AREAEASREAFHAERE - 5L
fbbHe R ZEMYE > BrRAERFERICSHOHMBRBEREFR
B4R RN ER IR EZ Enm EHRERBE ALY
BT RZFR A CRIE -

£ #5(nitrogen balance) X A R BT H G EH RO EH AT R 15
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Density Pro CHO Fat
kil
Isocal 1.06 13% 50% 37%
CBF 4.39 13.7% 57.8% 30.8%
Ensure 4.5 14% 54.5% 31.5%

1.06 14% 54.5% 31.5%
Az
Osmolite HN  [1.06 16.7% 54.3% 29%
Traumacal 1.5 22% 38% 40%
Dilervery 2 15% 40% 45%
& &
Ultracal 1.06 17% 46% 37%
Jervity 1.06 16.7% 54.3% 29%
DM
Glucerna 1 16.7% 33.3% 50%
Vi3
R B 4 Tcal/g 16% 45% 39%
Pulmocare 1.5 16.7% 28.2% 55.2%
5%
NEPRO 2 14% 43% 43%
Suplena 2 6% 51% 43%
LPF 4.84 Cal/g 6.5% 51.7% 41.3%
T
Vital HN 3.8 Cal/g 16.7% 73.9% 9.4%
Criticare HN  {1.06 14% 81.5% 4.5%
Vivonex plus  |3.77 Cal/g 18% 76% 6%
Amin-renal 5 Cal/g 8% 51% 41%
Amin-hepa 4.5 Cal/g 16% 56% 28%
AminoMix 1500Cal/1500cc |75g 300g

EHRR 6 FRREEREEA
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TCVH 1 Dex 21% AA3.3% NPC:Nratio 167:1
T.Volume  |Paremental-A [Paremental-B Moriamin-SH | Dextrose(g) | A.A(g)
(ml) (ml) (ml) (ml)
1200 400 400 400 250 40
1800 600 600 600 375 60
2400 800 800 800 500 80
TCVH 2 Dex 18% A.A43% NPC:Nratio 110:1
1400 400 400 600 250 60
2000 570 570 860 360 86
TCVH 3 Dex 25% A A2% NPC:N ratio 329:1
1000 400 400 200 250 20
2000 800 800 400 500 40
TCVHR  |Dex 25% AA2.0% NPC:N ratio 329:1
T.Volume  |Paremental-A [Paremental-B{Amiyu Dextrose(g) |A.A(g)
1500 600 600 300 375 22.5
2000 800 800 400 500 29.6
1200 400 400 400 250 29.6
TCVHH  |Dex22% AA21% NPC:Nratio  246:1
T.Volume |Paremental-A[Paremental-B|Aminopoly-H [Dextrose(g) |A.A(g)
1700 600 500 500 375 35.5
1300 400 400 500 250 355
Formula Calorie Btk
1. Intrafat 20% 2 Kcal/ce 250cc
10% 1.1 Kcal/cc 200cc
2.Lipofunding 20% 2 Kcal)cc 250cc,100cc
10% 1.1 Keal/cc 100cc
Formula Volume(ml) Pro CHO Kcal
1. Aminomix 1500 75 300 1500
2000 100 400 2000
2 Moriamine 200 20 80
3.Aminopoly-H {500 35.5 142
4. Amino-RF {200 15 60
5.Aminol-V 500 26 104
6.Aminoflex 500 3.9 14.
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1000 ml

%% | Dex | AA | Na K Cl Mg | Ca P Ac

TCVH | % % |mEg/L [mEg/L |mEq/L |mEq/L [mEq/L | mM/L jmEq/L
1 21 33 4170 |25.00 {1920 | 500 | 670 | 670 | 41.70
2 18 43 35770 |21.40 [16.40 | 430 | 570 | 570 | 35.70
3 25 2.0 ]50.00 [30.00 [23.00 | 600 | 8.00 | 800 | 50.00
R 25 1.5 |50.00 {30.00 [23.00 | 6.00 | 800 | 800 | 50.00
H |22 2.1 4410 |26.40 |2030 | 530 | 7.10 | 7.10 | 44.10

EHARR: EFPRREABREESH
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Moriamin-SN

Composition: ,
Each 200 ml contains: [W/V % Mg/200 ml
L-Isoleucine 0.560 1120
L-Leucine 1250 2500
Lysine 1240 2480
L-Methionine 0.350 700
L-Phenylalanine 0.935 1870
L-Threonine 0.650 1300
L-Trytophan 0.130 260
L-Valine 0.450 900
L-Alanine 0.620 1240
L-Arginine 0.790 1580
L-Aspartic acid 0.380 760
L-Cysteine 0.100 200
L-Glutamic acid 0.650 13000
L-Histidine 0.600 1200
L-Proline ‘ 0.330 660
L-Serine - 10.220 440
L-Tyrosine 0.035 70
L-Aminoacetic acid 1070 2140

Total nitrogen = 15.2 mg/ml, Free amino acid conc = 10% w/v, PH= 5.5-
6.5, Osmotic ratio: about 3, Electrolyte (meq/200 ml C17: 0, Na™: 1,

CH;COO™: about 12)

& # R R : The manual of basic drugs and pharmaceutical preparations
Taichung Veterans General Hospital VACRS 1992
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Paremental A & B

Composition:

Contents % (W/V) Paremental A |Paremental B

Dextrose, anhydrous 31.3 313

Sodium Choride 0.205 0.0878

Potassium acetate 0.368 0.368

Sodium acetate (3H,0) 0.340 0.340

Magnesium Sulfate (7TH,0) 0.0925 0.0925

Calcium gluconate (H,0) 0.448 —

Sodium phosphate monobasic (2H,0) |— 0.312

Aminoflex

Composition:

Total nitrogen content: 3.70 g/1000ml

Calories: 285.8 kcal /L.

Essential L-amino acid L-Leucine 1.0 g/L.
L-Isoleucine 0.65 g/L.
L-Lysine 1.875 g/LL
L-Methionine 2.0 g/L
L-Phenylalanine 0.8 g/L.
L-Threonine 0.5 g/LL
L-Tryptophan 0.4 g/L
L-Valine 0.8 g/LL

Non-essential amino acid Glycine 15.0 g/L
D-Sorbitol 50.0 g/l

Aminopoly-H
40 g dextrose/500 ml

75




Aminol-V

Composition:

Total amino acid: 5%, Sorbitol: 5%

Total nitrogen content: 8.39 mg/ml

Na': 30 meq/Liter, K": 25 meq/Liter, C1": 55 meqg/Liter, pH: 4.8 (3.5-6.5)
Other contains: Nicotinamide, Vit B,,, Vit B, Panthenol, Rutin, L-malic
acid

Amiyu

Composition:

Each 200 ml contains:

Components Contents(W/V%) mg/200 ml
L-Isoleucine 0.720 1440
L-Leucine 1.125 2250
L-Lysine acetate 1.155 2310
L-Methionine 1.125 2310
L-Phenylalanine 1.125 2310
L-Threonine 0.515 1030
L-Tryptophan 0.255 510
L-Valine 0.820 1640
L-Histidine 0.560 | 1120
Total amino acids 7.400

Total nitrogen 9.0 mg/ml

Na* Ca. 13 mEq/l
CH,COO™ Ca. 56 mEqg/l

PH 0.0-7.8

Osmotic pressure ratio Ca.2
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Lipofundin

Each 1000ml emulsion contains:

Soybean oil 100 g
Medium-chain
Triglycerides (MCT) 100 g
Egg lecithin 12 g
Glycerol 25 ¢
Calorie value 1908 kcal
Amino-RF
Each ml contains:
L-Isoleucine 7.20 mg
L-Leucine 11.25 mg
L-Lysine acetate 11.55 mg
L-Methionine 11.25 mg
L-Phenylalanine 11.25 mg
L-Threonine 5.15 mg
L-Tryptophan 2.55 mg
L-Valine 8.20 mg
L-Histidine 5.60 mg
Sodium bisulfite 0.80 mg
Intrafat
Composition:

200 ml/bot 500 ml/bot
Soybean oil 20g 50g
Calories 220 kcal 550 kcal
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(The APACHE II severity of disease classification system)

PHYSIOLOGIC High abnormal range Low abnormal range
VARIABLE +4 | 43 +2 +1 0 +1 +2 +3 +4 | Scale
Temperature(°C) >41 |3940.9 38.5-8.9 | 36-38.4 | 34-35.9 | 32-33.9 { 30-31.9 | €299
Mean arterial pressure | 2160 | 130-159 | 110-129 70-109 50-69 <49
Heart rate 2130 | 140-179 | 110-139 70-109 5569 | 40-54 | <39
(ventricular response)
Respiratory rate >50 | 3549 2534 | 1224 | 1011 | 69 <5
non-ventilated or ventilated
Oxyg;:(:;tzlc()rx;:;:HagD)Q or 2500 | 350-499 | 200-349 <200
aFi0205record AaDO, | | L
b.Fi0,<0.5 recors only Pa0, PO,>70 | PO61- PO,55- | PO,<55
70 60
Arterial PH 27.7 | 7.6-7.69 757591 7.33- 725 | 715 | <7.15
7.49 732 | 724
Serum sodium (mMoV/L) | 180 | 160-179 | 155-159 | 150-154 | 130-149 120-129 { 111-119} <110
Serum potassium 27 | 669 55-5.9 | 3.5-54 | 334 | 2.5:29 <2.5
Serum creatinine 2351 234 | 1519 0.6-1.4 <0.6
(mg/100ml)
Hematocrit(%) >60 50-59.9 | 46-49.9 | 30-45.9 20-29.9 <20
White blood count | 240 20-39.9 | 15-199 | 3-14.9 1-2.9 <1
(total/mm’, in 1000s)

Glasgow coma score(GSC)Score=15 minus actual

1.Total acute physiology score (APS). Sum of the 12 individual variable point

Serun HCOy(venous-Mol/L)

(not preferred, Use if no ABGs)

252

41-51.9

32-40.9

22-31.9

18-21.9

15-17.9

<15

Date
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2 Age points(Assign points to age as follows):

Age(yrs) Points
<44 0
45-54 2
55-64 3
65-74 5
>75 6

3 .Chronic health points:

a. If the patients has a history of severe organ system insufficiency or is immuno-
compromised assign points as follows: a. for nonoperative or emergency
postoperative patients-S points

b. For elective postoperative patients-2 points

c. None-0 points

APACHE II Score
Date 1 2 3 4

APS points
Age points

Chronic health points
Total scale

APACHE II score sum of 1+2+3
1.APS points

2.Age points

3.Chronic health points

Total APACHE I =

FH 4R © Knaus et al.: APACHE II: A severity of disease classification systém.
Critical Care Medicine 1985;13:818-829
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# 3 37 ¥ & 3k 45 #(Glasgow coma scale)

1. B R (Eyes open) #
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2. ##RE (Motor response)
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3. % RJE (Verbal response)
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EH# AR . %8 Isselbacher % A : Harrison’s principles of internal medicine 13™ ed
McGraw-Hill, Inc. pp2327
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