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Development and application of nutritional support
program in cancer patients
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Project Summary

Development and application of nutritional support
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Methods: This prospective study enrolled 1,472 patients admitted to the National Cancer
Center, Korea between March, 2011 and April, 2012. Information including patients’ age,
gender, LOS, type of cancer, treatment modalities and complications were collected from
the EMR system. Nutritional status was evaluated with PG-SGA which classified patients into
well-nourished (Stage A) and malnourished (Stage B+C). The QOL was assessed by the
modified Korean version of EORTC QLQ-C30. To validate the MSTC in terms of type of
cancer and type of treatment modality, the correlation between MSTC and PG-SGA was
checked by the ROC curve with the area under the curve by SAS 9.1 statistics program.
Results: A total of 1,472 patients includes those of 386 Lung cancer (24.3%), 368 stomach
cancer (23.2%), 358 colon cancer (22.5%), 320 liver cancer (20.25), 105 pancreaticobiliary
cancer (6.6%) and 51 esophageal cancer (3.2%). Malnutrition was diagnosed in 30.5% by
PG-SGA. The prevalence of malnutrition was significantly higher in patients with esophageal
cancer (52.9%), followed pancreaticobiliary cancer (47.6%), lung cancer (42.8%), stomach
cancer (29.1%), liver cancer (24.7%), colon cancer (15.9%) (p<0.0001). In terms of type of
treatment modality, 68.6% of supportive care patients had malnutrition followed by
chemoradiotherapy (35.2%) andsurgery patients (12.3%) (p < 0.001). The mean LOS of
well-nourished patients (9.1+6.9 days) was significantly lower than that of the malnourished
patients (13.4+£13.0 days), (p<0.001) and malnourished patients have worse global health
status score (36.5) of QOL than well-nourished ones (65.1) (p < 0.001). In surgery patients,
the prevalence of malnutrition was significantly higher in pancreaticobiliary cancer,
esophageal cancer patients (36.5%, 36.4%) than other ones (p < 0.001), and malnourished
patients have more advanced stage (3,4) (p<0.0001) and a tendency to have a lot of
complications which was not statistically significant though.(p=0.146). By validation analysis
of MSTC, it was proven to have the good consistency with PG-SGA as gold standard
(AUC=0.8430) regardless of types of cancer and types of treatment modality.

Conclusion: The prevalence of malnutrition was significantly higher in patients with
esphageal, pancreaticobiliary and lung cancer and also higher in patients with supportive
care than those with chemoradiotherapy and surgery. Malnutrition was significantly
associated with longer LOS, higher postoperative complications and worse QOL in
hospitalized cancer patients. MSTC was proven to be valid and suitable for the screening of
malnutrition in hospitalized cancer patients.
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Fig 1. Enrolled Patients for this study
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b g = e g

- N2 5) = P=(1-P)*{Z(1-a/2)/ME}2

.41 161]—‘:,‘—3]-21] P: expected proportion
7 desired confidence level
(1) d-+d ME: Margin of Error

ref: Introductory Applied Biostatistics, by Ralph B. D’Agostino, Lisa M. Sullivan, Alexa S.
Beiser, Thomson Brooks/Cole, 2006, pp328

B A1E g% 8%, AF % 95%, ME 22 & o 9 F2o] <3 didat & 1,225%

© & drop out datag 7HoFate] 1,3621.

7 AR 71 2011, 3. 7 2012. 6

oA

-EE S kA 1,362 (A 7501, AR A 6121)
A B 0 ek 1,472

-Fedt 707+ (48.0%) ) o
_gropwAl A T A 4759 (32.3%) P Inclusion Criteria ]
CgzAs 2907 (19.7%) - A, s A AR A AREAYeR AR 44 44

= 204 o]’ 80Al o]t
- Performance status (ECOG scale): 0-1
- F8 750 fFAEHE @A
@ Hb >9.0 g/dl
@ ANC >1,500/mm3
@ PLT =100,000/mm3
Admission @ Liver function:Total Bilirubin <3.0 mg/dl AST/ALT/ALP <3xupper limit of normal
(N=2,081) ® Creatinine <1.5 ULN

FAGALS AU 20819 FBA F HY, FE, FWAR, QDAY 5o ARE B4 A
JFHHPG-SGA) olel® 2263t A4, ATl AT we FEL,
MSTCO3 B EAel o9 JFR A 230, Z2g)e A3 w2 19198 A
4 3h9eh(Fig 1).
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Excluded (N=418) - FOPIALA X B2t A £4 T HZX Z(adjuvant therapy)ql 2 $E A9

* PG-SGA &% & (N=220) - ohdlsh 2 A7 714 Adol Y= A A9

e Other cancer, Other therapy @D congestive heart failure (NYHA class IIT or IV)
(N=192) @ unstable angina or myocardial infarction within the past 6 months,

@ significant arrhythmias requiring medication and conduction abnormality such as over
2nd degree AV block

@ uncontrolled hypertension

(N=1,663) (® hepatic cirrhosis( > Child class B)

® interstitial pneumonia, pulmonary adenomatosis

Recruited patients

(@ psychiatric disorder that may interfere with and/or protocol compliance
unstable diabetes mellitus
© uncontrolled ascites or pleural effusion

Excluded (N=191)
e MSTC ¥&9,

@ active infection
- dals A9= A9

PG-SGA and QOL
- QA oa AAW el opleba wEHE A% A9

(N=1,472)

(2) A+
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471 913 subgroup analysis & Al&ESith Bl R HERE Wi E(sensitivity), 5°]%
1) 9 e Hrr 9 A 23 B4 (specificity), %4 o SX(positive predictive value), &4 <l=X=(negative predictive value),
~ 919l 24A17F Ul WEFE ALY o8] Tk AT A B <Y ¥ $-=H)(likelihood ratio positive), &4 $-%=H|(ikelihood ratio negative), AUC(area

FITTAA T under the ROC curve)7t AF&H AL 714 HEE AR ¥ =3 SAES ¥ =%
e’ - o el e E2n Eolxi 4 oo rF 3k FAEO ook Ok Johal =gl
1%, g, AU, AAASG), A%, BML AFRE 5 o MRshn GHS S Belve S 9yl 9ed 2AnE 9Y gew dnds o
S ol S w e of o, FAASEE Y BFoR Aok S0 AAR Y BFd FE, SAdSEE
AR F PYLTS i} e o - o o) es
A% ws, AW, ~E# 2 ECOG performance scale Y G2 A A7 QAR el Fa fEelnh. FvEE WNAES 1-Sel='R
- 99 48417 ) A G FAell oEl TAF FEAERAL PG-SGA A 2 9¥ (Appendix 1.) Ui #olal SASEHE 1I-UAEE SokR U goR FASEHIE E55an 20
- cg@}ogoym] o) JgAre %7} o), SN ALFH(GAY 0.1 odh) Ao Jdfoer Add = vk ROC F419
- ALY, FHZE, 49 A (Korean version QLQ-C30))FAL) (Appendix 2.) WA AUCE C-5AH 5Y% on=, C-SAFL A4 Jgo] B33 d450) s o=
# fgtel £ FEOpiHe] Fdol FEI FAERG EA YEE FEoT o] ghol F4E
Table 1. MSTC®] XA} & o2& ddyioln] dwizoz 0.8 ofdeld o Fe] & duyor Pyt HYEE 574
A -SGA2 s HA 7+ o2 ALt
VETC ] PG-SGA?®] A7} ] 1+ (gold standard) F&-3k itk
=-0.116 +(1.777x4 7 & ¥3}) +{(1.304xECOG)} + (1.568xA|FWM3}) + {(-0.187xBMI)}
o 03 ]
= exp(NEW-NCC)/(1+exp(NEW-NCC)) B. A4 93 #83 =4 AN
P>0.13194 : QorEa 98w MSTCE o]&3te] &2 Agaiatel di&] dF EFS AHse 7|E@k(cut off vc}lue)%% =5
P<0.13194 : 9JoFRe wojal e o3 g B oAFEATdA HAE 0.8 o wmAEES AT £ JEE up=s}
0.80/0.85/0.90° #F3l= pakEs 7IEH o Agagint. ok o] Had pgES At
A 7F 22k ATEATe] G FEE Awsta, 7 7lEgkel wE U, Soln, 34 $=n, 4 $
= EHE 2 A, 4F, AEY HE 7474 Axba} e,
00 34 4139l 91%0] 4
- 01 B2 Aol 71-90% 3= () A4
020334 A3 70% mRk
OZEREEEFS
o 1 @ 28 BE FEY 1) AukA 54
A A FA 4= (BMID) A 71, A% © Kg/m® .
AT dAE AA 1472% T SR 70.7% 3 FEER H 4363 (24.7%), ™E 243557 (24.1%),
2 7kt 316”1(2157), -?‘]0 2887 (19.5%), AH=AIY 1039 (7.0%), 2 =% 4794 (32%) =o2 +4
. O i =
A=t D0 ss s St dglom, FEARE we BT ¥ QAN 17] 385%, 271 258%, AW 3
01 /a7 e 347/01045} ArWAzE £EA8T 707 FA80%), FAAT, AT, Gt
02 EF ES 789 A EAABT 475 W(323%), WEA BT 2008 (19.7%) 0 745 Tk (Table 1)
00 Ask glo] A dA ol
O 1 s4e] doy 222 &5 7}53sith Table 1 Patient distribution according to the demographics and disease characteristics
ECOG O 20 Sl oy FAlE A7k 859 vt 2o N %
— - = 0
O 3 32l om F9A U= Agko] &) kol 4bolr), Total 1472 100
O 4 A% w930k e} o
male 1041 70.7
female 431 29.3
2) o= s ¥ MSTCO Bd: A5 Age(mean=SD) 61.1+11.1%
Type of cancer
St h 288 19.5
A. MSTCY ¢33, x5 4 3% A% fuzzac 63 o
B Aol AR MSTC R3S ARe BAE ¥ AFaAEd Aol /e nydl o) colon o i1

o
[C =1 R
g external validationg AT T3 Al &3 oFE ) X aW ¥R MSTC/ #83kA=
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liver 316 21.5

OP 94(13.3) 613(86.7) 707(48.03)
pancreaticobiliary 103 7.0 ¢
esophagus 47 32 Tx <000
.0001
Pathology stage gg‘ o 162(34.1) 313(65.9) 475(32.27)
stage 0 7 1.0 emo *
stage 1 979 85 Supportive 198(68.3) 92(31.7) 290(19.70)
stage 2 182 25.8 Total 454(30.8) 1018(69.2) 1472(100)
stage 3 163 23.1
stage 4 82 11.6
Treatment modality 07 0 3) 9gesh 93Aske] #7(Table 4
operation :
chemotherapy 426 289 FEEFTAA ol war AAFAFBMD 7F stokor] Hi AdAdFTE FolstA Atk ¢
radiotherapy 32 2.2 =S Mg 70785 oo ® A% A FaE Wr)7F ki dW Sl foeA Bkt
CTx + RTx 17 1.2
supportive Care 209 197 Table 4. Hospital course according the nutritional status
Total Malnourished Well P-val
2) &&d, AaHd AT 24 (Table 2, 3, 4) ot alnourishe nourished value
PG-SGAR At dxte] FgdelE BAstAew 308%7F dSdEIFT o vepton oFd N(%) 1472 454(30.8) 1018(69.2)
PEEF V&S AEeo] 532%2 7Y =33, dhgo® ATEed 485%, TQF 424%, 919+ Sex(male/female) 1041/431 325/129 716/302 <6253
31.6%, 7FeF 24.7%, A<t 158%% o Stk (male %) (70.7) (71.6) (70.3) ’
Aol FFwel #Hgol A oA AR ZolS YERA 9;9\1014- Aok, A Fost Aol Age(mean+SD) 61.1+£11.1 62.5+10.9 60.4+11.1 .04
5 EATHp<0.0001). = 943 7kt Alelo] AolE yEtdA] kokot gt froje xelE BMI(Kg/m?* mean+SD) 22.9+3.3 21.3+3.3 23.6+3.0 <.0001
2915 (p<0.0001)(Table 2). LOS(day, mean+SD) 10.6:10.1 135138 9.34+7.6 <.0001
Aagel we JFdeHs NSHETO 686%2 JFIFEFT W&ol 7P Eda, @J'%}i]f@-i Stage(%)(N=707)
35.2%, FEAHT123% w2 ZF A g o] §9% AolE e H(p<0.0001)(Table 3). 0 7(1.0) 3(42.9) 4(57.1)
1 272(38.5) 18(6.6) 254(93.4) <.0001
2 182(25.8) 29(15.9) 153(84.1) '
Table 2. Nutritional status according to types of cancer 3 163(23.1) 23(14.1) 140(85.9)
4 82(11.6) 21(25.6) 61(74.4)
Types of Cancer Malnourished (%)  Well-nourished(%) Total P-value Complication(yes/no)(%) 64/643 21/3 53/560
Esophageal 25(53.2) 22(46.8) 47(3.2) (N=643) (9.1/90.9) (25.3/88.3) (8.6/91.4) 0.015
Pancreas
Bile duct 50(4855) 53(51.5) 103(7.0)
G1 lelblugd 4) Fddelel kel Ao 4 (N=1,316)(Table 5)
allbladder
e e s T WA kel A BN JFFELE6.15)0] FLRFTE65DRT FelHen B epd
: . - tH(p<0.0001). G FEZFAA A S, d87F, AT, dA7E, A7 E dGFEaH
Stomach LY oSy 20 9 feldem W JERTHp<0000D). 1En AU ¥ &4E BURE wolr W=, o4l
Liver 78(24.7) 238(75.3) 316(21.5) FE 53, SEEG U 5 SAIAR AR, W, B A SN FBED
Colon o658) 299(84.2) 55D o AAE GBLE A A HAROE 2 e THp<O000L). (Table 5
Total 454(30.8) 1018(69.2) 1,472(100)

. ) ) Table 5. Quality of life according to nutritional status
Table 3. Nutritional status according to types of treatment of modality

: : PG-SGA(N=1,316)
Types of treatment  Malnourished(%) Well-nourished (%) Total P-value LSMEAN




Well-nourished Malnourished

N=-875(SE) N=441(SE) Prvalue
Global health status 64.3(0.7) 35.9(1.1) <0.001
Functioning scale
Physical 81.1(0.7) 54.4(1.0) <0.001
Role 84.2(0.9) 48.8(1.3) <0.001
Emotional 81.7(0.7) 62.7(1.0) <0.001
Cognitive 87.5(0.7) 73.0(0.9) <0.001
Social 78.9(0.9) 51.2(1.3) <0.001
Symptom  scale
Fatigue 25.5(0.7) 55.6(1.0) <0.001
Nausea/vomiting 5.1(0.7) 29.0(1.0) <0.001
Pain 16.2(0.9) 45.9(1.3) <0.001
Dyspnea 13.1(0.9) 37.3(1.3) <0.001
Insomnia 20.2(1.0) 42.1(1.5) <0.001
Appetite loss 11.4(0.8) 63.4(1.2) <0.001
Constipation 12.2(0.9) 27.0(1.3) <0.001
Diarrhea 10.1(0.8) 20.1(1.1) <0.001
Financial problems 25.0(1.1) 40.0(1.5) <0.001

5) MSTC ¢ B9 = A5

MSTC=d
=-0.116 +(1.777x3 A & ¥3}) +{(1.304xECOG)} + (1.568x A=W 3}) + {(-0.187xBMID)}
P = exp(MSTC)/(1+exp(MSTC))
P>0.13194 : 94EF A+
P<0.13194 : 94 EF AP+

% 14729 MSTC® PG-SGAE F7Astdom X Table 69 2t MSTC® PG-SGA
o YAEE B7) A% Avh ROC WAL 0843002 vehkor(Fig. 2) 45w, Ay Wz v

0.
A FAdEA o 0801 Z3E B tHTable 7).

Table 6. Distribution of malnutritional patients by MSTC and PG-SGA

MSTC MSTC

(Malnourished) (Well-nourished) Prvalue
PG-SGA 287 167 454
(Malnourished) (63.2) (36.8) (30.84) <0001
PG-SGA 86 932 1018 ’
(Well-nourished) (85) (91.5) (69.16)
373(25.34) 1,099(74.66) 1,472(100)

Table 7. Maximum ROC area of MSTC according to the types of cancer and types of

2013/02/18 14:

ROC area

Types of cancer

Liver 0.7871

Colon 0.8128

Esophagus 0.8618

Lung 0.8514

Stomach 0.8843

Pancreatobiliary 0.8117
Types of treatment

Surgery 0.8381

CTx+RTx 0.7826

Supportive 0.8288

treatment modality

6) AA QdNA F
WA= 80%2 MSTCE
7o)

MSTCE #AHA "MAE 80%E

43 MSTC =9 AA|
AAE7] Yske] MSTCe cut-off Ft(P-value)S WASHA = ATh
FA87] A= P-valueZt 0.032148¢] =itk

ohA g5 Qldell A AREE MSTCRE - ol ot Zth

AN

o}

AN2g MSTCE Y
=-0.116 +(1.777x%
P = exp(MSTC)/
P>0.032148
P<0.032148 :

A3 Wb +{(1.304xECOG)} + (1.568xAF W 3t) + {(-0.187xBMD)}

(1+exp(MSTC))

P RAFET AP OIE

FEEZF vAHT

< P>0.13194 )

II. A 2 AE3A

(1) Aoy L gy

D 94 B3
& F 0 BAL 909 94T BB AsIS
SE AT gEFoR A FaAdd 48

3197k i el &g

Dell mel g3

FEEY 2Ed2 RS

A(E 5 7 st Fdel wel AFy o] i
:rL }& A4 sk Harris-Benedict?! & % &% AAA S o] &3to] 7]
o

Bgstel 4A A 2TFE AR
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| gl weh gud A 2 g5stEe 248 AN T oolF A%HA A BB Fito]
JRAe AR Lol W PPARGAF W, G2 SHWN F Pr7 529 wsE B @ oq
5 Scored Patient—Generated Subjective g a3 d =
3 FYFe) B AYFRE V1= JPde Pkl wel AR oluA 2T a0 ge ) = os o= ow
4, A4 9 wasEe 24 221 Fo BH A7 52 94 AR 9k GFAA) ) Global Assessment (PG—SGA) 5
Al o
nstel GopAde] 4AHL FAa o] hE BARES o @ ° :
History
L AZF 71 25 2. AT Pash vastel Ad 9 o HAY
P . el @Al A Aol AF W e
R U A s @A) Azl ke oI SR ECEN0)
ER I, Jgde] Grtel wpe o] 7= e o]t O gaur) wo] WErh(0)
I - ar @ O Barn AA He=rh(1)
Aste AUA 27 2l !
: oq]o MLUH 2o g 4 e AFe ke o3tk O A4 FeE AA et (1)
A gE w4 ‘ ddasel g el 67019 A e AEe kg o]}, O ok 5 Feje] A4S we=th(2)
— O #5439 AAE wEn(3)
1A 7] | A 2Fke] Uhe) AL R S
@A R 7= O gragch() 0 asgleh0) 0 371eh0) O ol ol &4 eIk vl =rh.(4)
WA FHFe FR AV VE TA FEAL dFI} v |:| 0 A#fss Ee zé‘i‘oé"c}% 3e}.(0)
st o) 244 % %
A&7 715 o= |:|

3. @A deds 24 Ad 25 B A4 F et 4, SR} A% A 3 & Bk o] FFe?
Be 2ol vl (AP e BE EA) O A%k glol A4z olth.(0)

O we obf 2A2h(0) O AsAu, 222 & 5= Jrkh(l)

01 2 80] gleh(3) Bol At WA R A

0241 O &) O \Ee(l) O AAKS)

0O glekel B2(2) 0O sieke] Ax2(1) Eiaes

O 9he =2 4 glch() O WAz 27 2th(1)

O 471% d 247 9h(2)

O wha] Eybzko] &t}.(1)

0 £%0] Ark(3) ojtlel?

[] 7)Ep#=(1)

wxcl> 9% AAEA, ol B

[ 1~ode) A4e A A
¥ AT e pRe gzl a4 Bye] Fioh
5. AT #HF ¥ B_H (7 2 F=
A (A=)

Qb Agke] wAl=? 1 IV 7]Ek
a sde g4 |B

A%

6. IAHY 87 (7

3 #=)

[J no stress [J low stress [J moderate stress [ high stress

7. NABRZ (F 4 F2)

e¥lg B4 |c
™o "4 |p

ARAA B}t 7 5 F=)
O 9% g F53HSGA-A) %4 A+B+C+D =| |
0 878 dFEFSCA-B) G obelel AAAG F2)
0 4% JFEFSCA-0)
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able & Worksheets for PG SGA Scoring

X 1 — Scoring Weight(wt) Loss

9 Foke] AT Wakel] diste] & s, 1Y
Wt gk Frrt BEHsohd 6/H Eke] AFS
A A 2% Fotel AFol zjuo}ainl
i, AlF el wsrh g S7heglee ek e

A2 171929 ATH2 AF

=10% 4 =20%
5~9.9% 3 10~19.9%
3~4.9% 2 6~9.9%
2~2.9% 1 2~5.9%
0~1.9% 0 0~1.9%

olgA Ao ‘1S

Ae skl 3t obFA R G HeE b ok A 171 | Condition
-

=

2 671479 AFHA

Box19¢] 4= = Subacute + Acute = l:l A

¥ 2 - Scoring Criteria for disease & /or

A | sAFshe Aol dew, 134 vt

Gl

T &l Category ~
Cancer G
AIDS

Pulmonary or cardiac cachexia
presence of decubitus,

open wound, or fistula
Presence of trauma
Age greater than 65 years

Box2el A% =] |B

E 3 — Worksheet. Scoring Metabolic Stress

(<10mg prednisone
equivalents/d)

WA 2Ed2 A ands oluX AP SIS 2o uylu, 7 adld uE e ga
stress none (0) low (1) moderate (2) high (3)
Fever no fever >37 and <38 =38 and <39 =39
Fever duration no fever <72 hrs 72 hrs 72 hrs
Steroids no steroids low dose moderate dose high dose

(=10 and <30mg prednisone
equivalents/d)

(=30mg prednisone
equivalents/d)

Boxsel A% = [ ]c

¥ 4 — Worksheet. A1A]3&A}
AA A} FRES Xﬂ?“ 2
o7, 7l ZA], 1

;_)f A519] A7t Awke] AP H )

Global fat deficit rating
Muscle Status'

,L1

01/1747} Zo] %

1+ 2+
7|9} AA A
ol 7w 7} F= 1+ 2+

EEEE
Fobelel 2

Global muscle status rating

oo ococococoo
+
N
P

F 37h Rael d@ FRAe
Aeg A3t g} 7t ae o

3+=severe dcflclt =
Hom Aol AL(EE 2iste Fi9 F7)E H7et
Fat Stores:

0 1+ 2+
orbital fat pads 0 1+ 2+
triceps skin fold 0 1+ 2+
fat overlying lower ribs 0 1+ 2+

3+
3+
3+
3+
3+
3+
3+
3+

CRRCCAN, SF, S ). B 2 FRA A
=no deficit, 1+=mild deficit, 2+=moderate deficit,

o H~1

It ols Fhelare]e] AR Ha= dhabeAE ehal, A

Fluid Status:

ankle edema 0 1+ 2+ 3+
1+ 2+ 3+
1+ 2+ 3+

sacral edema
ascites

Global fluid status rating

o o o

1+ 2+ 3+

AHZTAR H= & A 28O 2N H=0| gttoz &=
Ch 2 289 Elile AYEA0ILt =2 OIS0 L0 ACH
No deficit
Mild deficit

score = 0 points
score = 1
points

Moderate deficit score = 2 points

Severe deficit score = 3 points

Worksheet4®] 4% = [ |D
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¥ 5 — Workseet PG—SGA Global Assessment Categories

. . Stage C
Stage A Stage B

R Severely malnourished
Category Well—nourished

Moderately malnourished

or suspected malnutrition

a. @ 91k AFRE >59
Weight AFRe 9 @7 5% o] AFA (i 519 Z_”)W ; :
Az A5y AT = 6 1 10% o)) o e s % =
Azel B o= o= b. o Bty E& AF F7h
AFe BH T AF St 4
Nutrient Intake AH AR e me sae 44 Ba e
42 o 43 37
. i} F4e] EA(PG-SGA: Box3)
Nutrition Impact A T Z7e] EA(PG-SGA: Box3) ° o
Sy A4 7 Awg Fodd A3 A
Symptom 18 TE e wd w4 . | ame s 2w me Aee aqa
Functioning 7= A A FEre Vs Ay ®=E Ho 3} 93t
Physical Exam e mild~moderate 53¢ [
R R =t aoyE SIPNPS| °
biks S0 B A

¥ dFALA
@ Harris-Benedict equation
— Men: Energy expenditure = 66 + 13.75(wt in kg) +5(ht in cm) - 68(age)
- Women: Energy expenditure = 655 + 9.6(wt in kg) +1.8(ht in cm) - 4.7 (age)

@ Ireton—Jones energy expenditure(IJEE)
- Spontaneously Breathing Patients
IJEE (s) = 629 - (11 x A) +

(25 x W) + (609 x O)

Ventilator-Dependent Patients
1992 IJEE (v) = 1,925 - (10 x A) + G x W) + (281 x S) + (292 x T) + (81 x B)
1997 IJEE (v) = 1,784 - (11 x A) + G x W) + (244 x S) + (239 x T) + (804 x B)

* [JEE = kcal/day
s = spontaneously breathing
v = ventilator-dependent
A = age (years)
W = actual body weight(kg)
S = sex (male = 1, female = 0)
T = diagnosis of trauma (present = 1, absent = 0)
B = diagnosis of burn (present = 1, absent = 0)

O = obesity greater than 30% above IBW from 1959 Metropolitan Live Insurance
Tables or BMI greater than 27 (present = 1, absent = 0)

@ Mifflin - St. Jeor Equation
- Men: Energy expenditure = 5 + 10(wt in kg) + 6.25(ht in cm) - 5(age)
- Women: Energy expenditure = -161 + 10(wt in kg) + 6.25(ht in cm) - 5(age)



@ Penn State
- 1998 : RMR(kcal/d) = (1.1 x HBE¥ ) + (140 x Tmax)+(32xVE) - 5,340(for obese)
- 2003 : RMR(kcal/d) = (0.85 x HBEt ) + (175 x Tmax)
+(33xVE) - 6,433(for non-obese,critically ill pts.)

* HBEY = Harris - Benedict equation using current body weight
HBE# = Harris - Benedict equation using actual body weight
VE = minute ventilation(L/min)

Tmax = maximum body temperature inprevious 24 hours (centigrade).

® Swinamer
RMR(kcal/d) = (9.41 x BSA) - (6.3 x age) + (104 x T) + (24 x RR) + (24 x RR)
+ (804 x VT) - 4243

* BSA = body surface area(m?2)
T = body temperature(centigrade)
RR = respiratory rate(breaths/min)
VT= tidal volume(L)

2) d743
1) S e =4
<

D F 1609 thadAbe) Wit A¥e 61.39+14.28%0 0.1 o] F 73.46%°l dlFatE 1199 P9l
th. B} AF AFS 747F 50.25+11.13kg, 163.07+7.86 cm 1o, o] & uigoz 213 BMI
o Hit& 2224+3612 ARl Pt ICUE AXEF-e SICUY MICUZF Z+2F 807
(49.38%), 829 (50.62%)8 o™ it AA7|ZHe 1657143992 o] F 4500%0] s dat= 7290
A7 2% AbgEit) 75%00 slF ek 12049 A7 JAFEFVNE AESIG ey Hi AFE T
2 1218413299 0]t} PG-SGAZ o] &3] Z7|gUH7NE Alfz A} JLEFE A=
stage Be} Coll slQsle $Ab7F Zh2h 1249, 18 o2 & 8875%9 A7 dd&E
Row @2 11.25%¢9] FApvke] stage AR G YFE7F S5 e 4£i 74 5 21 th.(Table 1)

o

o B4

2=

SL’.OO mlm

o

Table 1. General characteristics of subjects(1)

Total subjects

(n=160)
Age (yr) 61.39+14.28"
Sex(%)
Male 119(73.46)

Female 43(26.54)
Body weight(kg) 59.25+11.13
Height(cm) 163.07+7.86
Body mass index 22.24+3.61
Weight change(kg) 1.14+7.92
ICU (%)

Sicu 80(49.38)

Nicu
Length of stay(days)
Death(%)
Yes
No
Use of ventilator(%)
Ventilator days(days)
PG-SGA stage(%)
A
B
C

82(50.62) 2013/02/18 14:15 C-8182
16.57+14.39

72(45.00)
88(55.00)

120(75.00)
12.18+13.29
18(11.25)

124(77.50)
18(11.25)

A 2ke] 18.24%00 sl @ st 299 9] At AFAR WEH o)
23.75%(38%)el sl @staAtt. ol dAtE 89 (5.03%)2] kst 3H
FEF A EE 6497%°] A7 FEAEE S A AUTh %‘%‘~
#A Qto] 66 o R JHF Wow A U|AVE 41HoR ¥

66 2] A7 PN B3 JYxdS wkon 20.63%(3398)2 Dlx}oﬂﬂ FNO] A A = At
FMA S Walets k= 33.33%549)el 38k $ ek (Table 2)

Table 2. General characteristics of subjects(2)

Total subjects

(n=160)
Renal dysfunction (%) 29(18.24)
HD 8
CRRT 17
HD+CRRT 3
DM (%) 38(23.75)
Liver transplantation (%) 8(5.03)
Prior therapy (%)
oP 42(30.66)
RTx, 5(3.65)
CTx. 27(19.71)
OP+RTx. 8(5.84)
OP+CTx. 16(11.68)
OP+RTx.&CTx. 23(16.79)
CTx.+RTx. 16(11.68)
Cancer (%)
Oral cavity & pharynx 2
Digestive system 41
Respiratory system 66
Bones & joints 3
Soft tissue (including heart) 3
Breast 1
Genital system 12



Eye & orbit 1
Brain & other nervous system 11
Endocrine system 2
Lymphoma 9
Myeloma 2
Leukemia 6
Other & unspecified primary 1
sites
Nutrition support (%)
PN 66(41.25)
EN 33(20.63)
PN+EN 54(33.33)
NPO 7(4.32)

2) AFAETHE T ¥ TF 24 L ATFAY wn
]

DAY BR84S dgo AFE

Wt 886.37+474.87kcal = A 15.02+8.41kcal 2]

[e2}
=
=

i

2o
Aol ATH L AT ol 71Ee] d S 2 QHarris-Benedict equation, Ireton-Jones

energy expenditure(IJEE), Mifflin - St. Jeor Equation, Penn State % Swinamer?] S %3l AM&3

a7Fa} vwste] FelHow we

FFol AlTE L AATH(p<0.0001)(Table 3)

Table 3. Comparison of Energy intake with prediction equations for calorie needs.

Calorie Per

Calories . p-value
Kilogram
Energy intakes of icu patients of
886.37+474.87 15.02+8.41
NCC
Prediction equations for calorie
needs
Harris-Benedict equation 1271.39+203.51 21.66+2.11 <0.0001
Ireton—Jones energy
. 1720.74+280.80 29.76+6.29 <0.0001
expenditure(IJEE)
Mifflin - St. Jeor Equation 1265.17+199.62 21.60+2.59 <0.0001
Penn State 1443.61+306.50 24.32+3.95 <0.0001
Swinamer 1633.86+316.99 28.10+4.30 <0.0001
3) AFZEVNE AL AEEAY AFDF wE A5
F32 RS W= F QATTFT/NE AL 3 AEZHAS QAo AFY AT uet
Hlw B3 A3 A5 20 kcal/kgolst2 A&k ol A 20 keal/kgZ 32 A3k o] v 3|

] O 2 AJOom(7.79 £ 540 vs 1264 + 857, 0.0229) F A4

AFEFI) AFAFT Fo
AQRFE 242} 1
A 717k Bl 0.0097)(Table 4)

0.15 + 6.43Y, 19.04 + 1413942 AL S ATd oA FfHoz &S
(p=

Table 4. Comparison of ventilator days and ICU length of stay

2013/02/18 14:15 C-8182

Mean + SD
>20 kcal/kg <20 kcal/kg P-value*
(n = 22) (n = 39)
Ventilator days 12.64 + 857 7.79 + 540 0.0229
ICU length of stay
19.04 = 14.13 10.15 + 6.43 0.0097
(days)
4) IFEFA 0 g 933 H
A QA HAAY ATS VEoeR WS uW Hi AT WS 47 - 0582 +
433 kg 9F - 0218 + 544 kg &, F 19 THFILH Holol= B4 FAHOR {3 Ao
= HolA FUATHpP=7890). TEAA AA7IZE T F o] HAHA G 9 e S o
Aoz FoaA Aol7t AA" 52 cholesterol, BUN, chloride 91t Cholesterol ¢ BUN
2 20 kcal/kg/day °]d ¥ W2 TolA § w& FAE BYed, o] F > TR JA
Al F-E 20 keal/day o & W2 oA & AEFS Bl AATh
g4 Albumin o AA712F F Fatghe Zb7b 293 £ 037 g/dl ¢F 297 £ 037 g/dl & F &
of WZatga, YA HUA JFoE B uo

MIFE F A BAROE Fold Ho)
Z

& Kol &okth Total protein €] AA7IF T Hd @t WstFE F oA H AT L €]
o] @9, GOT/GPT, total bilirubin 5 G ¢A L #AdH AHAL FAo dalix = A7 F

¢}
Btk 9 sk SlolA F el freldk 2ol WolA] okth(Table 5).

Table 5. Comparison of changes in weight and laboratory data

Mean + SD

20 kcal/kg 20 kcal/kg P-value

(n= 22) (n= 39
Change of weight

- 0582 + 433 - 0218 £+ 544 0.7890

(kg)
Albumin  (g/dl) -0.09+0.44 -0.26+0.65 0.2255
Protein, total -0.36+0.87 -0.33+1.61 0.9351
Glucose -30.00+71.94 -36.28+163.35 0.8531
cholesterol 7.70£53.47 14.43+78.41 0.7569
Bilirubin,total

-0.47+1.50 0.37+7.17 05018
(mg/dl)
GOT (IU/L) 60.78+340.74 3.15+67.20 0.4411
GPT (IU/L) 66.14+290.82 15.89+61.02 0.4429
BUN 2.59+24.97 9.18+26.65 0.3470
Creatinine -0.15+0.73 -0.02+0.91 0.5559
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WBC 042898 49210.25 0.0834 fate]l Ay SAHCR FostA ALzl AAom o] Hol U oz yeyth 53 £
: - & B0 A W wka FEF T Sl %% Zigié LT
Hb “LoAr2sT “Lanez09 0.5657 MSTC 23 9¢E% n9d dxhs A4 87 25 om), PG-SGA A3 JFEF 3
Het ~420+7.14 ~3.15£6.03 05451 A= 30.8% AEE, o Kyle %91 ol A wEM 39%, Bauer 5ol4¢] 44%, Kim %l
Lymphocyte -2.49+17.18 -7.04+16.11 0.3083 362%RrHe tha vl Yl ele Az G T AR MSTC ZAMF A&at
Sodium ~25947.24 0.20£7.96 0.1792 A ool A7 e BATA A AFAH o $$’% veidrhd ATt fad
Potassium 003100 0035101 06710 %j’]ﬂi AZbETh MSTCSE 71€ ¢3tAbell Al Gold standard® AHEE 3 Qe FEHA=T
PG-SGA®e] E13%E AS 23 ROC Area=0.84302.2 <b3ha} 546 whe HA=FAS o &
Chloride -4.82+12.14 0.41£9.96 0.0741 9otk z#ju Ao ROC Areadlr] W7 E 7} =% okol QA H oz Al43sl7] 9= MSTCS]
Calcium, total -0.09+1.01 -0.105+1.07 0.7479 WHEE 80% oldez %Y dart itk ol& 938 MSTCE cut-offghe A3 71Egkt
Phosphorus ~0.53+2.44 0.17+2.15 0.2523 s F vl glou A A A AR w2 HAMEFE AR HEAE cut-off S W
A 4 drel 9Tk gEAEe] dutAd 54 At e dEn AE Fu usdd. o
St I ETE o) Wsto] sro] Aol dad Holrh
3. 4Td# 1% % A2 Aoz @ QoA ool Eel Aol we 9YRY Al Fo8 FolF ur
e, AF=Act, oY AN e ol v FFLEHT =FH e dFsART R I
AzaollA FEARL & BT TS BA £ JFEFreA TS LA E]
L A1 AR3A T AT welw AAAFe Frkeh ae] del foHow FaFE & F YA ol
71Ee ATl FEAe] FFEFe FAARANA T AL FAHE £ F FuFo] F
Zpstal T AA7zE AGAE, dmulgel (11121319 JEFEst de Dol GgL w3
PAgEAe] 20760% = D FA FFFEIE BFetar 19 71 Skl % AsjA el 3 AP e A9E Rad. ¢aAe ARG Eolu v AR Sl JFEY
HEE S/ AQVIE ST AL & R Aot JFEFE Htke] ofF B0 =9 4T} AznTAAE 53 FA@A9 Oi%b%* 19S S Screening toold ©l &
& odF AAR e whE AU el AFgstn AL JFLH Hrks T JFEF 24 ato] Z7lo] AL wolaty JAAEE AR E AFAQ EABE] WA Aoz A
= gotdle] H54< dIFFAE ForN oF&I ALES A2 F AS AR By =25
I AT 53 kgl A e AFet Ag AAel oste] v Ao HE JFETF 9
gol av, ol 9 9%, FAANTY BAL, ALE 55 wAGL mustn Yo’
w2} JCAHO(Joint Commission for Accreditation of healthcare Organization)oll A& )%} I A 2 AFFHA
-4 FFH T]"‘** YA z7]HE 4310}71 13 9 3? 24AZE ol ddH rE AT e A
St Tk el Aol melt Aew aeen HAHE Sl AT wel TR e musaas wada . guwwe
B AT AL o s EAo] DA ARE JpA =il MSTCE WERSA} S —:i?l'x]'«] dn s t:e;& ALY, AL E, AHTE P ATEFT 7’:}% i e §7t/\]ﬂf A
oz oejx] Utk wekA S A Qo] AHF JFALE T JEFEH dskE oY H
< S8t AT EF PG-SGAE UFFGATE SAld BE 49 <hsatel diste] AAls) MR welo] WQdth oA FAA AL YAAN ~EH2R QA BPAALEHA S 185
Ak A B GAHN=1472) & °F 30.8%(454%) 9] #AFIA PG-SGA A FF&F fAd Ao Hodgur i 2/ 5o Wada wao] ATtk AT £E dan o] Fws
2 HERIT GTH2E ARU6), AB=ARESN), ATULHONN FIIFRAA £ ZARAY A4 BRFNT g Azl ATH B2 PAgol FAUA 49T AFAT S
jil jﬁéi 2}5;02]‘2 igij;la:;’og at7] ol g E-ﬁluz:l} ﬁ?ﬂpﬁngl;;]g;Ai]jjj ol Eﬂf‘i}:"lé‘.ol EolAm gt ¢ °§%4:€:‘°] O]iéﬁ"]‘]% Ao‘cl)ix W3, B, :—17—72‘;0]- gl,%ﬂ%
o T =es =T ComE mm e i & % AALE Aow FEA Yu 7 ogd FFES Fo|7] Hdu HEI JFe Tt A
B Sl JYEGE Y w3 olel GehAnwel e Tawel 7hY gYRIE Aol Fastl ARAPAE ol §@ Pl Y AEst ke Aoz FeA Ark AW A
oF SE ol e WIE AR GYAAE gL cvisi ols # e whes Aoz JaelA BAABAS ol§aE Holn @AYk dlol, ANAoRE ARATH BHEFA
= oadEgn. Aed, AnEAd %X}E;' TERAANME OF 36% olgelN FEH G FE el Q! Harris-Benedict equation, Ireton-Jones energy expenditure(IJEE), Mifflin - St. Jeor Equation,
AGHAE 47 4F BAEL FE F FHT, AYEE =2 o 9HA Ak FEH 9 Penn State, Swinamer & 415 ©o]-&3to] Abgstal gty & ATolAME ol2d A& Fato] b
FRHE TAANGoRN FEF AFE FA TF AL AR dgdr. B dTeA dEET

2% AeTYI TPSAEAA AA AR e AFL wwd A A4 ATHL e



o] 7| AETAES T8 Ao A vl FefH oz vrel(p<0.0001) HH3 dF Al
Fo| tiE AMde] Bashs & & UTh

g HE Aed ddF e FAEe] Raugd uep AAwF °§° ZT%-J ool #d ® A
So] AAEa g, Frankenfield D(2007)2 52349 325 o7 3 Ao JIFFTF
S o] 3 Ag AgES 9 &2 A¥E Busdon, McCowen KC(2OOO)£ 0 o] F3AE
o @ 20kcal/kg/del AET FLFTFS S W AME, AL A, dFEA sfA e
Foo] YPeS HEAYLS? dHEE Ve FIAZ FHE B AN P94 88.75% 7} A%
EFo R wAuol dut FHAE v e JIEEHE Holn FEI ok 9 AR SE
Ak A& B MFTF ASE A A7z FFEFGEHA =F HUAS AR Hola o]R <
%_”ﬂ'xﬂ.flﬁ’: AAE = TR FdAY 7Fel =Tkl 25keal/kg/d(ASPEN) S| d & o] dA R
2 wE F3AE 3} dFADe] B shsAel Advkm FRFAGT Y A4 B Ao AR
A Aol M & 20kcal/kg/de] AFF ATEFS 7IFoR FEAY oFof BAHE AxE A
FEEF7] ARSI B T8 ALLFE v E48 A}, 20kecal/kg/d ol sHE AlFE 1F
A fredez ge 3T EY] AFE7IE 2 SRR AYLFE B (p<0.05) 71E slol =g

o KeX
Qeln AT Purt e Yo AT Aol o T YYAAE melF1 Utk w
& vlgon ¥ A4AA ATE Fal, Wkealkg/d olah X 7o) Fholmet
goz Hgstel ATt =
GHAR AEE AN Bel,

Ha wAs] ohe] B4 wed AR

>.R
tlo
ox
o
lo,
2
ox
i
&

4. A74% 4 Exg4=
(1) A4

P E % EA ARSEA R AN R A

o R Year | o -
=i (Arprwn)| AEEAR) Vol(N:)IPag TR | QLA
Development and  validation of a 2011
3 ,
nutrition screening tool for hospitalized ?ﬁé"gﬁ Clin Nutr Dec;30(6):72| SCI
cancer patients. 4-9
Evaluation of parenteral nutrition use k- A} 7) Sug Met Nut 2011;2(26 HSCI
U et Nu
in critically ill patients Gral) 5 -33)
Hypocaloric Nutritional Support in ES-) Journal of
‘yp B} . bp ?L",\G parenteral and |submission f":ﬁ 1110231-2
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Fig 1. Enrolled Patients for this study
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@ ANC =>1,500/mm3

@ PLT =100,000/mm3

@ Liver function:Total Bilirubin <3.0 mg/dl AST/ALT/ALP <3xupper limit of normal
® Creatinine <1.5 ULN

P Exclusion Criteria

[ RN

oAl x| 87 3Ale] A9 4 T B %2 H(adjuvant therapy)?l 4=
olelsh e Azd /1A skl A= A% A9

@D congestive heart failure (NYHA class I1II or IV)

@ unstable angina or myocardial infarction within the past 6 months,

A 9]

@ significant arrhythmias requiring medication and conduction abnormality such as over
2nd degree AV block

@ uncontrolled hypertension

® hepatic cirrhosis( > Child class B)

® interstitial pneumonia, pulmonary adenomatosis

(@ psychiatric disorder that may interfere with and/or protocol compliance

unstable diabetes mellitus

@© uncontrolled ascites or pleural effusion

@ active infection

Aae A= A9

- Aol ola AAW uldel oplea wEEE A% A9

(2) A%

G el Bk R 9 A 24
D9 24N U PEAEA o) IR FIAE 24 2 9

P expected proportion
Z: desired confidence level
ME: Margin of Error

PG AR
-5, A, Jgy, AAAF], A, BML A 5
- S-SR F T
- A#A% A3l AAAEY, ~2E¥ 2 ECOG performance scale

ref: Introductory Applied Biostatistics, by Ralph B. D’Agostino, Lisa M. Sullivan, Alexa S.
Beiser, Thomson Brooks/Cole, 2006, pp328
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Table 1 Patient distribution according to the demographics and disease characteristics

N %
Total 1472 100
Sex
male 1041 70.7
female 431 29.3
Age(mean+SD) 61.1+£11.1*
Type of cancer
stomach 283 19.5
lung 363 24.7
colon 355 241
liver 316 215
pancreaticobiliary 103 7.0
esophagus 47 3.2
Pathology stage
stage 0 7 1.0
stage 1 272 385
stage 2 182 25.8
stage 3 163 23.1
stage 4 82 116
Treatment modality
operation 707 48.0
chemotherapy 426 28.9
radiotherapy 32 2.2
CTx + RTx 17 1.2
supportive Care 209 19.7
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AEd A, AdA 7*74"”* AR el E vEiA @stert fisk ek Feid Aol Age(mean+SD) 611111 625109 60.411.1 04
= 9 T o ket A = El ororo 3 o8k % =
= 200001, E A bolol el eI galert AU F212 ) BMI(Kg/m? mean+SD) 22,9433 213433 23.6+3.0 <.0001
1.9 TH(p<0.0001)(Table 2). . . . .
Aol me QobAHL gEAmiel G36%E FUEEE WG] A wokm aHerdma LOS(day, meantSD) 10.6£10.1 135+13.8 9.34+7.6 <.0001
_ . _ - . Stage(%)(N=707)
C 00 o O zr Jlbu \]f \l' = ‘5\‘}]\ . 3).
35.2%, FEARTI23%Eo® 2k A 8Y ol FoF 2ol & yE A TH(p<0.0001)(Table 3) 0 7(10) 3(42.9) AGT.1)
1 272(38.5) 18(6.6) 254(93.4) <0001
: o 2 .
Table 2. Nutritional status according to types of cancer g %2322?; 3282?; %Zgg%é;
Types of Cancer Malnourished (%) Well-nourished(%) Total P-value 4 82(11.6) 21(25.6) 61(744)
~ Complication(yes/no)(%) 64/643 21/83 53/560
Esophageal 25(53.2) 22(46.8) 182 (N=643) (9.1/90.9) (25.3/88.3) (8.6/91.4) 0.015
Pancreas
Bile duct 50(48.5) 53(51.5) 103(7.0)
Gallbladder <0001 4) FEFeE el e Aol WA (N=1,316)(Table 5)
Lung 154(42.4) 209(57.6) 363(24.7) ' Aol 4ke] A Gl FAFET (66180 FFBFFE65)RT froldoz HA Ve
Stomach 91(31.6) 197(68.4) 288(19.6) THp<0.000D). F&dEFrelr A7, dd7s, 37, A7, A7sE dFLELE
Liver 78(24.7) 238(75.3) 316(21.5) o el o R WA GERATHp<0.000D. el ATk EEss EudE Hels AR, oA
Colon 56(15.8) 299(84.2) 356(24.1) TE §T, BETE, sl 4 Zagds Aaxe), W), AAd ojg oML AR BT
Total 454(30.8) 1018(69.2) 1.472(100) 9 BEA7E FFI2TA M FAH L2 2A HERTHP0.000D. (Table 5)
Table 3. Nutritional status according to types of treatment of modality Table 5. Quality of life according to nutritional status
_ A PG-SGA(N=1,316)
Types of treatment  Malnourished(%) Well-nourished (%) Total P-value LSMEAN
oP 94(13.3) 613(86.7) 707(48.03) Well-nourished Malnourished bl
T N=875(SE) N=441(SE) vatue
RT 162(34.1) 313(65.9) 475(32.27) <.0001 -
Chemo + RT Global health status 64.3(0.7) 35.9(1.1) <0.001
Supportive 198(68.3) 92(31.7) 290(19.70) Functioning  scale i
Total 454(30.8) 1018(69.2) 1472(100) Physical 8L1(0.7) 544(1.0) <0.001
Role 84.2(0.9) 488(1.3) <0.001
Emotional 81.7(0.7) 62.7(1.0) <0.001
Cognitive 87.5(0.7) 73.0(0.9) <0.001
o OE AL o) AF g
3) dgdeler 9 ddete] A (Table 4) Social 78.9(0.9) 51.2(1.3) <0.001
JopmarEal A tolrh B3 AAFASBMD 7h vskon B AALFTF K8 Ak = Symptom _ scale
=& AP 707HS ddoez B4 Ay HAdE wWrivr gda FYFol fosiA wkth Fatigue 25.5(0.7) 55.6(1.0) <0.001
(Table 4). Nausea/vomiting 5100.7) 29.0(1.0) <0.001
Pain 16.2(0.9) 45.9(1.3) <0.001
Table 4. Hospital course according the nutritional status Dyspnea 13.1(0.9) 37.3(1.3) <0.001
Total Malnourished Well Povalue Insomnia 20.2(1.0) 42.1(1.5) <0.001
(%) nourished (%) Appetite loss 11.4(0.8) 63.4(1.2) <0.001
N(%) 1,472 454(30.8) 1,018(69.2) Constipation 12.2(0.9) 27.0(1.3) <0.001
Sex(male/female) 1041/431 325/129 716/302 < 6053 Diarrhea 10.1(0.8) 20.1(1.1) <0.001

(male %) (70.7) (71.6) (70.3) Financial problems 25.01.1) 40.01.5) <0.001
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=0.116 ~(L777< 8 A% W3h) +{(L30A<ECOG)] + (1568x A=) + ((-0.187<BMD)]
5 MSTC 9] g9% AZ P = exp(MSTC)/(1+exp(MSTC))
MSTC=d P>0.032148 @ JEEF AITL(1ES P>0.13194 )
EH ) o] & =
=-0.116 +(1L.777x8 A MEh) +{(1.304xECOG)} + (1568x %M 3k + {(-0.187<BMD)} P<0032148 : S¢2& MNAAE

P = exp(MSTC)/(1+exp(MSTC))
P>013194 : 9F2F 99T

ojokua 5 o
P<013194 : JFEF v+ 3. d72% n& % ZA&
% 1472794 MSTC® PG-SGAE Z4etlow #x:= Table 69 Zth. MSTC® PG-SGA Q] gzt 20~60°/" A Aol e BEsta 4l 7IRE Etell oS A A o=
o] AAEE 1) 4% Hd ROC WAL 0843002 UEhE o (Fig. 2) ¢FH, Awy ¥ 1 FEF S TN AQINRE FAITGE AL & S Aol R T Aol of
A FAdEA o 0801 Z¥E B tHTable 7). He o5 Qdxm } s3 whE Al ol FEstn ARA] JEFE FHE T dGeTF &
AE Fohdlo] A5AQ1 GLTAS ForA clREIH AREE TLAL S A Ao uA
Table 6. Distribution of malnutritional patients by MSTC and PG-SGA Slan g 53l effae] Ay AWl Aste A5 Aol ejstel the Adel M JFET
gl A, ol e 99, FgA R $E, ARE 58 2Jdn Bustm Yo
MSTC MSTC o u}- 2} 4] JCAHO(Joint Commission for Accreditation of healthcare Organization)ol A+ <%=}
. - P-value
(Malnourished) (Well-nourished) o] gorA 93-S AA=I|HE By Y DY T 24A7 o FAFIIS AAT AL A
PG-SGA 287 167 454 _ N o
(Malnourished) (63.2) (36.8) (30.84) < 0001 et Qo gy RN ET B gdd Bt =rE 599 oo dusE =T
PG-SGA 86 932 1018 ’ WE BgEe ZolF Hole AR ATHAeW| AR JEPM EFE 7}, o|9A ZAle
(Well-nourished) (85) (91.5) (69.16) g =sto) welA] AR Fol2 Mol oz odTE gl
373(25.34) 1,099(74.66) 1,472(100) BT o 81A EAdo] gA AU doraA wiel MSTCE WEzbsAl7l 814 wek
S Fate] ARSI AL S PG-SGAE A D AL FAlO RS 49 Aol diste] AAlsh
Table 7. Max1rlnum ROC area of MSTC according to the types of cancer and types of %111]—_ AA ARHN=1472) Z °F 308%(454™)¢] Fhaboll Al PG-SGA A3 ddBa shxpel Ao
treatment modality 2 etk 3 es AReHE3%), AT EALU8E%), AFU24%)NN FFELHAT Fo
ROC area s Btk AR Aol FA Aol dv] oW 53] Wol WAyskwA 2o)7t t% o9
Ty[])ﬁs of cancer - A= Arel AFdolr FF BEFEo] = AL olFd vl ARY HEE YEHIEUS
Cn;er 08198 W el JEEFEC] M =k olo] FekAmto]l Yo FEe] MY JYEEE
olon .
Esophagus 0.8618 of vkt o= oke] WIIVF AP EFE JEFE I IS ovlsin] ol 2 AT EAow
Lung 0.8514 T oFlEdT Ay, AgEAY #As FEHAdMRE oF 36% oo Fad JdE ol
IS)tomadE i 82513‘11;’ ARAQEY A7) GE BAES FE F AWF, AYEE 52 0w duA dvh FEd 9
ancreatobilia . . _ R . , 3 ]
Types of treatm;]t FEHE AP a5 s FA 5 AE AR Aqddr. & ATl JEEF
Surgery 0.8331 e B SAHZ freofsiAil ZH;*?_?]Z_O] Aom 4o dol ¥ Aoz uveuth 53] F
CTx+RTx 0.7826 & @] A W7 =% FEF T f3e] 12 Aoz Yyt
Supportive 0.8288 MSTC A3 FFEF n9dT ke A 829 253% Aon, PG-SGA 23 FEZ 3
A= 308% AER, ol Kyle 59 A7ellAl el 39%, Bauer FolA9l 44%, Kim %59
6) AAl el M &8 MSTC =22 AAl 36208 HE Tha A e Welk guAz, WuAR 59 AR MSTC ZAE A#d
W= 80%2 MSTCE AAEH7] $18te] MSTCE cut-off #(P-value)S WAHSA Ak F A ol Fo] A & FAEo] AR AFoA ojgdE RIS nEdrtd APATER} FAG F
71E2] MSTCE #A8tAA RIZE 80%5 A3t7] fsiA= P-value7t 0.032148¢] = Sich. wh woletx AZbEch MSTCS 71E h#katoll A Gold standard® A& 3 3l FFANET
2 FF ldel A AHEE MSTCE R ofel e} ot PG-SGA%t] B9 %= 7F Z7 ROC Area=0.84302.& F3ha} Ao sle HME=Fls o
ATk 1efvt Hdl ROC Areadll Al WIFwrE 4 @ol ddH oz AHE387] 9l8iAs MSTCY
[ =& MSTCEd LTS 80% oldo® A Fark AUk o5 9% MSTCY cut-offgh B3 7NEHR/T

G 4 ol fert A4 Bl NAE BE AAETE B AAAE cutoff s B
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parenteral and enteral
nutrition)
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Fhl
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EEIEE
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e e | AEBAE) | VolNobag| 7 | Aesh s’
e
Development and  validation of a 2011
B
nutrition screening tool for hospitalized ](j%ﬁ;}; Clin Nutr Dec;30(6):72| SCI
cancer patients. 4-9
b e U e s
=¥ A2 she 3y AAY 1A AR5
2011PENSA-Impact of nutritional status 2011PENSA
on hospital course and quality of life in A} 2 (parenteral and
o8P @ auanty sk P e 111023101
hospitalized cancer patients ) enteral nutrition in
society of ascia)
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vl A} 5
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Jobdelel AR 2 Ao Hiel #A e orean society o
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Appendix 1. Worksheets for PG-SGA Scoring © FD Onery, 201
Baxes 14 of the PG-5GA urs deiigard 1o be complesed by the paiient. The FG-5GA numerical sosee | determined using

lbhwﬂﬂﬂﬂ“hml4dﬂhmm&h“-ﬂmm#m~

boxes | 3 3 are additivg within sach bas and scores for bses 2 snd 4§ are bsed sa the highest scared fem checked o7 by Ehe patient

Scored Patient-Generated Subjective L —
ji Worksheet | - Scoring Weight (Wi} Loss Worksheet 2 - Scoring Criteria for Condition
Glntral Ammeut{l’G-SGA] Th desormai cort, wie | mcath wsight dea i praable. LUne § mond. Secore i derived by adiding | o for each of the pondicons Masd delow
- dats caly f dhere i no | mosth wright diss Use poins below i scoey that porais i Gt parieel.!
i srigh change and sdd oae sumrs ot I plient b low weight durisg e
LW[S#IBIHS!I” L Food Imtake: A comparedio my pormal itake, | wonsdd pamt ¥ wreki. nter sotal polan some in Baa | of the PO-S0A Camcar Inhu1
rate oy food istake during the past month as: W boss In | masth AlDS ]
In summary of my cuerend and recent weight: O wechanged 10% o praster IH-I “_;,::,mm Fulmonary or cardiae cachesia 1
) 0 e than ussal 59.0% 3 1D-10.5% m:wmmmm 1
| currently weigh sbowt ____ kg O e tunuwal 14T 2 8- b g k
lnmabom el tmm:ﬂi;'; 2.2.0% 1 2. 59% Age prester than 63 years 1
i o~ " [ normal faod best bexs thea normal amosnt i s 2-=19%
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) ) 10 valy setritonal supplements
Diuring the past two weeks my weight has: 10 wery litthe of saything y
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:m1wu - mEr-lfnnq.m . R il ot depret oF delfici. “-;#Hl-l-w-‘- ﬂr‘n-u‘:u.-u-umf::h
; m Yoan of the duy in bed oo chalr uh-mmlﬁddﬁhh—m--mn- m-m“uﬂumpp—umm
O pain: where? 0 presty much bedridden, rarely out of bed Fai Stncwr: . [o—
a i C—— - Bead orisieal far pudy e L« s 3 bl sedems ] - I+ b
o B == DRaa 0§ B P b o= f 2 &
. .
i e | Additive Score of the Boxes 1-4 [JA | Garbet gt rasag ¢ OB B P kMt h e
M Stxhu —
Tize remainder of this form will be completed by your doctor, nurse, or therapist. Thank you. s s s a T A “T’:‘t;mmhmhﬁ-ﬂ
5. Discast and il relation bo mutrillonal requircenents | Ser Warkeheer 21 bl i J g e o o Wik oot m ) poleta
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Appendix 2.
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Development of the nutritional support program of cancer

Title of Project patients in Intensive Care Unit

Key Words ICU, Cancer, Nutritional support

Project Leader Jongmog Lee

Associated Company

Methods: This prospective study enrolled 1,472 patients admitted to the National Cancer
Center, Korea between March, 2011 and April, 2012. Information including patients’ age,
gender, LOS, type of cancer, treatment modalities and complications were collected from
the EMR system. Nutritional status was evaluated with PG-SGA which classified patients into
well-nourished (Stage A) and malnourished (Stage B+C). The QOL was assessed by the
modified Korean version of EORTC QLQ-C30. To validate the MSTC in terms of type of
cancer and type of treatment modality, the correlation between MSTC and PG-SGA was
checked by the ROC curve with the area under the curve by SAS 9.1 statistics program.
Results: A total of 1,472 patients includes those of 386 Lung cancer (24.3%), 368 stomach
cancer (23.2%), 358 colon cancer (22.5%), 320 liver cancer (20.25), 105 pancreaticobiliary
cancer (6.6%) and 51 esophageal cancer (3.2%). Malnutrition was diagnosed in 30.5% by
PG-SGA. The prevalence of malnutrition was significantly higher in patients with esophageal
cancer (52.9%), followed pancreaticobiliary cancer (47.6%), lung cancer (42.8%), stomach
cancer (29.1%), liver cancer (24.7%), colon cancer (15.9%) (p<0.0001). In terms of type of
treatment modality, 68.6% of supportive care patients had malnutrition followed by
chemoradiotherapy (35.2%) andsurgery patients (12.3%) (p < 0.001). The mean LOS of
well-nourished patients (9.1+6.9 days) was significantly lower than that of the malnourished
patients (13.4+£13.0 days), (p<0.001) and malnourished patients have worse global health
status score (36.5) of QOL than well-nourished ones (65.1) (p < 0.001). In surgery patients,
the prevalence of malnutrition was significantly higher in pancreaticobiliary cancer,
esophageal cancer patients (36.5%, 36.4%) than other ones (p < 0.001), and malnourished
patients have more advanced stage (3,4) (p<0.0001) and a tendency to have a lot of
complications which was not statistically significant though.(p=0.146). By validation analysis
of MSTC, it was proven to have the good consistency with PG-SGA as gold standard
(AUC=0.8430) regardless of types of cancer and types of treatment modality.

Conclusion: The prevalence of malnutrition was significantly higher in patients with
esphageal, pancreaticobiliary and lung cancer and also higher in patients with supportive
care than those with chemoradiotherapy and surgery. Malnutrition was significantly
associated with longer LOS, higher postoperative complications and worse QOL in
hospitalized cancer patients. MSTC was proven to be valid and suitable for the screening of
malnutrition in hospitalized cancer patients.

1) Subjects (2011.4. ~ 2012. 7): 160 patients.
-Duration of hospital stay:16.57 days.
~Mortality: 45%(72 patients).
2) The development of the nutrition support programs.
- Assess the nutritional status of patients using the PG-SGA. It will be developed that]
nutrional support program of ICU cancer patients after determining the problem of current
status of nutritional support.
3) Application of nutrition support Program
— Clinically apply the developed nutritional support program in ICU patients during 1 year and|

verify the effectiveness and appropriateness.

@ Research results
- Because of relatively short study period and small number of enrolled patient, we could not
compared the clinical result of current clinical practice to international guide-line of nutritional
support. But we found that nutritional support of 20kcal/kg/d or less showed more favorable

clinical outcome than international guideline.
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?:’Li <l . Al able & Worksheets for PG SGA Scoring
. T 3 X =
Scored Patient—Generated Subjective iy m}t e
I & 1 — Scoring Weight(wt) Loss ¥ 2 - Scoring Criteria for disease & /or
Global Assessment (PG—SGA) x A% wstol dlg obgsh #4°) A48 A o4 A2 17 | Condition
A K 4 T AT “@]0” date] A4S AFsta, 1HY 4 AF | sidets Aol gow, 144 gy,
History Watel] digk Ax7E F-5ahd 6719 Feke] AFWstE ol &%+
A A 25 Fehd AFo] AT A A ‘1S g3 Category ~
d: # T I Aol A3 1’4 o} e 1 } . A%
1. AF (1 7= 2. A WA vaste] AW dg T AT a1, AFe) War) gAY Z7beuid Jabx ekt i?g‘;ef 1
A A= H ) = 5 L9 o 1
L]»‘Q] aA AT} Ao A v =? _ A2 14439 AFH2 e A 6L ATAE Pulmonary or cardiac cachexia 1
e A Al ke oI 0 sk (0) =10% 4 =20% presence of decubitus 1
o] 7= cem o]t} O Haxr} go] Herh(0) 5~9.9% 3 10~19.9% en  fen
0 2wt 44 mEn() 3-1.9% ’ §-0.0% Presence of trauma 1
g d v AFe . ke o]tk O AAAAL FEa A é:fggv (1) 3:533 Age greater than 65 years !
o 5 7 = o] AX - e
6719 A o A= ke o]olT). O okt 5 ¥
] P AT ke oI O $54 ge] AA2 v Box1¢l ®% = Subacute + Acute = || A Box2el % =[____|B
9= zo 0 94 2549 vt - -
AL‘_}] iT.:L}QJ he] ﬂrf o - ;1‘_ 7431;111 R # 3 — Worksheet. Scoring Metabolic Stress
D AEAE ) S0 S (0) O A we gugee g, OAVE zEds A5E wuEs oluA 9age TS adew ule, 7 gl de A4t g,
|:| stress none (0) low (1) moderate (2) high (3)
Fever no fever >37 and <38 =38 and <39 =39
|:| Fever duration no fever <72 hrs 72 hrs >72 hrs
Steroids no steroids low dose moderate dose high dose
= 2} } 92 Zo} AlAl F ©_7) 5 . 5 o %= 3= O (<10mg prednisone (=10 and <30mg prednisone (=30mg prednisone
3. ﬁxﬂ L}E}L} T8 A 25 Bl AN F thE 4 F54H 7] st A @ edk e e equivalents/d) equivalents/d) equivalents/d)
e Faol AT (@PE AL BF EA) O A ol AHelth(0)
0 s ob EART(0) 0 9EAW, 252 @ 5 Arh() Boxssl 45 = [ Jc
0 4ol gich(3) O -
. X 4 — Worksheet. A1A] 32}
J 1 e J
e L R S . HAZA R ATH F 37P RRol BE FRHA WAE TFRUCIE, 28, F2 ). ¥ e TR 2
L siske (2) 0 sicke] A235(1) o2 7 A 2 A= Has doh ghg e A9 0=no deficit, 1+=mild deficit, 2+=moderate deficit,
0 %e =4 ¢ givh.() O {A7F 27] 4ek(D) 3+=severe deficit. =& A7 Awst Ao AFwct LA oS shene]e] AW W4 qAeAE Qa1 At
O 471w 247 9hek(2) How Ao Am(Ee 2Hsts Fid )5 Wrhshe Aoy
O ] xwkgho]l 2uh.(1) .
0 &Fol ATHB3) ofrfel? Fat Stores: o 1+ g4 5 Flid Status:
[ 7]1ekx(1) orbital fat pads 0 1+ 2+ 3+ ankle edema 0 1+ 2+ 3+
o ]> ‘(r)’% 7O,Xﬂ€_xﬂ ]o}HN %_ triceps skin fold 0 1+ 2+ 3+ sacral edema 0 1+ 2+ 3+
- fat overlying lower ribs . 0 1+ 2+ 3+
|:| >0 & . 5 0 1+ 2+ 3+ ascites
1"’4%94 79‘1—-4 ﬂ'ﬂl |:| A Global fat deficit rating Global fluid status Tating 0 1+ 2+ 3+
Muscle Status: 0 1+ 2+ 3+ - -
% P Yo BES ozl oeji o] L A Eol 8 (2o e 0 1+ 2+ 3+ |NXIZNC BaE & o ZEO A m0| IOz ZED
HFo] T (FHe} Ao &) 0 1+ 2+ 3+ Ch 2% 249l s ANg2H0IL =2 ML L2400 AUCH
5 AW FAY I¥ 98F (F 2 #2) AL Zhel R (3 0 1+ 2+ 3+ No deficit score = 0 points
A (7R 4 o =) AA 9 A Apole 0 1+ 2+ 3+ Mild deficit score = 1
5:”1 X] ’]—0—‘:% = - o w7t E=eld 0 1+ 2+ 3+ points
;‘?; § Agke] Wiz 1INV 7)g sAe A |:| B g e 2 & 8 i: ZT 3i+ Moderate deficit score = 2 points
v o Fotelo] & 4% Severe deficit score = 3 points
6. WA 8B (i 3 F2) Global muscle status rating Worksheet42] H4= = l:l D
[ no stress [ low stress [ moderate stress [] high stress 6o HS |:| C
7. AAB/E (% 1 #7) e A4 b
ANAQA Brt xz 5 F=)
O Q% el FEFHSCGA-A) %23 A+B+C+D = |:|
0 FHE 94EZF(SGA-B) Gx ofgle] PBAAE HFx)
O A3 FEZF(SGA-0)
Y Al s
AR
0~1 A AN dFHed T4 & glod A8 713 Fele B714A A7 a3
2~3 3 @Al el ¢ Aol Aag.
4~8 A omAsel WY sl JPAe] I 2 FAt Bag
203 e AN As Gl AFAA 4P ) @ FA Do




¥ 5 — Workseet PG—SGA Global Assessment Categories

Stage A

Category Well—nourished

Stage B
Moderately malnourished

or suspected malnutrition

Stage C
Severely malnourished

a. @ 93k AT >5%

ui°

Nutrient Intake gk A3 7a

" F73e] EA(PG-SGA: Box3)
d

o
©

Nutrition Impact E=A)(PG-SGA: Box3)
Symptom
Functioning FTEwe Vs A3 we A €3
mild~moderate 2]

] 3} A /2 2/ 7 A 9]

Physical Exam

270Fe A ZA

Weight @ 5% oo AT
o U J}H ! Lé - (= 6719 3 >10%)
= 6789 2 10% ol Aol Horq mi AF =7
el perd e A 2o b AFS Heby me AF 7t
sel wdy == AT S Azka 4 BE
T 4A 5%

A7 s AW EE Aot

¥ AL
@ Harris-Benedict equation
—- Men: Energy expenditure = 66 + 13.75(wt in kg) +5(ht in cm) - 68(age)
- Women: Energy expenditure = 655 + 9.6(wt in kg) +1.8(ht in cm) - 4.7 (age)

@ Ireton—Jones energy expenditure(IJEE)
- Spontaneously Breathing Patients
IJEE (s) = 629 - (11 x A) + (25 x W) + (609 x O)

- Ventilator-Dependent Patients
1992 IJEE (v) = 1,925 - (10 x A) + G x W) + (281 x S) + (292 x T) + (81 x B)
1997 IJEE (v) = 1,784 - (11 x A) + G x W) + (244 x S) + (239 x T) + (804 x B)

% IJEE = kcal/day
s = spontaneously breathing
v = ventilator-dependent
A = age (years)
W = actual body weight(kg)
S = sex (male = 1, female = 0)
T = diagnosis of trauma (present = 1, absent = 0)
B = diagnosis of burn (present = 1, absent = 0)

O = obesity greater than 30% above IBW from 1959 Metropolitan Live Insurance
Tables or BMI greater than 27 (present = 1, absent = 0)

@ Mifflin - St. Jeor Equation
- Men: Energy expenditure = 5 + 10(wt in kg) + 6.25(ht in cm) - 5(age)
- Women: Energy expenditure = -161 + 10(wt in kg) + 6.25(ht in cm) - 5(age)
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@ Penn State
- 1998 : RMR(kcal/d) = (1.1 x HBE¥ ) + (140 x Tmax)+(32xVE) - 5,340(for obese)
- 2003 : RMR(kcal/d) = (0.85 x HBEY ) + (175 x Tmax)
+(33xVE) - 6,433(for non-obese,critically ill pts.)

« HBEY = Harris - Benedict equation using current body weight
HBE% = Harris - Benedict equation using actual body weight
VE = minute ventilation(L/min)

Tmax = maximum body temperature inprevious 24 hours (centigrade).

® Swinamer
RMR(kcal/d) = (9.41 x BSA) - (6.3 x age) + (104 x T) + (24 x RR) + (24 x RR)
+ (804 x VT) - 4243

* BSA = body surface area(m2)
T = body temperature(centigrade)
RR = respiratory rate(breaths/min)
VT= tidal volume(L)

(2) AT23%
1) 2@ 943 54

D F 160 tdAke] Hit A 61.39+14.28% 01 o]F 73.46%°l sl FstE 1199 0] Aol
th. B} AF AFe 747F 50.25+11.13kg, 163.07+7.86 cm o, o] & uigoz 213 BMI
o WS 2224:361% AAH Ol aFstdrt. ICUE AAASFLS SICUSH MICUZF z+zh 804
(49.38%), 827 (50.62%)Q v A AA7|HE 1657414399 2 ol F 45.00%° & 2at= 724 o]
ATk F AbEEkeh 5% sl e 1208 9] At JdFEEIE ALEst e i ARE Y|
° 12.18%1329¥ 0]l tl. PG-SGAE o] &3le] 27|QUANE A A} JgE

stage B9} Coll sl@ale @xt7k zhzb 1249, 18 o= & 8875%9] A7 s goz EMéE]
Qom wA] 11.25%9] 3HAuke] stage AR JFAETL F53 Ao AU} (Ta

-

Table 1. General characteristics of subjects(1)

Total subjects

(n=160)
Age (yr) 61.39+14.28"
Sex (%)
Male 119(73.46)
Female 43(26.54)
Body weight(kg) 59.25+11.13
Height(cm) 163.07+7.86
Body mass index 22.24+3.61
Weight change(kg) 1.14+7.92
ICU (%)

Sicu 80(49.38)



Nicu
Length of stay(days)
Death(%)
Yes
No
Use of ventilator(%)
Ventilator days(days)
PG-SGA stage(%)
A
B
C

82(50.62)
16.57+14.39

72(45.00)
88(55.00)

120(75.00)
12.18+13.29
18(11.25)

124(77.50)
18(11.25)

gk e] 1824%0] S@el 29w o] BT AFAE W ol
23.75%(389) el a3t vl tdAts 879 (5.03%) #A7t b
A5 64.97% A7 FE = A

28 We Aol YA GFUE AAnY &

Gy
& qlol 66 o2 b wekew &2sU|A A er O FHE oY 41.25%0 d ek

R
Ag wgron, AB
5
=]

661 °] &7k PNS F3 JFALS whokon 20.63%(339)2] Aol Al ENol A A ¥ At

FHAE BEste d4E 3

3.33%(54%) el 33k th.(Table 2)

Table 2. General characteristics of subjects(2)

Total subjects

(n=160)
Renal dysfunction (%) 29(18.24)
HD 8
CRRT 17
HD+CRRT 3
DM (%) 38(23.75)
Liver transplantation (%) 8(5.03)
Prior therapy (%)
OoP 42(30.66)
RTx, 5(3.65)
CTx. 27(19.71)
OP+RTx. 8(5.84)
OP+CTx. 16(11.68)
OP+RTx.&CTx. 23(16.79)
CTx.+RTx. 16(11.68)
Cancer (%)
Oral cavity & pharynx 2
Digestive system 41
Respiratory system 66
Bones & joints 3
Soft tissue (including heart) 3
Breast 1
Genital system 12

Eye & orbit 1
Brain & other nervous system 11
Endocrine system 2
Lymphoma 9
Myeloma 2
Leukemia 6
Other & unspecified primary 1
sites
Nutrition support (%)
PN 66(41.25)
EN 33(20.63)
PN+EN 54(33.33)
NPO 7(4.32)

2) @FAETHE BT FFLTF
DoAY F3AE g A
Aol AlFE AUk o= 71E9 &
energy expenditure(IJEE), Mifflin - St. Jeor Equation, Penn State % Swinamer?] & %3l 4t&3H
Q) Haste] fojHow v diko] alFH A

A 2 AFTFA wm
o]

A it 886.37+474.87kcal = A&
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F 15.02+8.41kcal 2]

@2FE 2] Q1Harris-Benedict equation, Ireton-Jones

&

A AT (p<0.0001)(Table 3)

Table 3. Comparison of Energy intake with prediction equations for calorie needs.

Calorie Per

Calories . p-value
Kilogram
Energy intakes of icu patients of
886.37+474.87 15.02+8.41
NCC
Prediction equations for calorie
needs
Harris-Benedict equation 1271.39+203.51 21.66+2.11 <0.0001
Ireton—Jones energy
. 1720.74+280.80 29.76+6.29 <0.0001
expenditure(IJEE)
Mifflin - St. Jeor Equation 1265.17+199.62 21.60+2.59 <0.0001
Penn State 1443.61+306.50 24.32+3.95 <0.0001
Swinamer 1633.86+316.99 28.10+4.30 <0.0001
3) AFZEIE ALt AERAY AFLFo e ALYF
Fo4 ARE e F AFEEINE A4S @ AZBAE AR AFT ATAYl wet
. EX3 A3 A 53 20 keal/kgoldt2 A &3 ol Al 20 keal/kgZ 3= Al 53k ol B8]
AFEF7] AL 7 Fol A AAJom(7.79 + 540 vs 12.64 £ 857, 0.0229) = 3=+
APDLEFE 7h7E 1015 + 643, 19.04 + 141392 AL dFS AT oA Fofdez e
A 717+ B Atk (p= 0.0097)(Table 4)



Table 4. Comparison of ventilator days and ICU length of stay

Mean + SD
>20 kcal/kg <20 kcal/kg P-value*
(n = 22) (n = 39)
Ventilator days 12.64 + 857 7.79 + 540 0.0229
ICU length of stay
19.04 = 14.13 10.15 = 6.43 0.0097
(days)
4) TFEF B g dFEH

= BolA & %tH(p=7890).
BAA R FolstA Aol

<& 20 kcal/kg/day ©]7% ¥

Al ¥ 20 kcal/day ©] %

ST

FaA4N g9 BHAA AT VFor P& u Hw AT Asge 474 - 0582 +
433 kg S - 0218 + 544 kg 2, F 7o 2HAY AojolE Bran AL §oF o]
FEAA AT F F we AHAL FA 0] FEghs vugs o
7F AAE 2 cholesterol, BUN, chloride $1th. Cholesterol ¢ BUN
F e FolA o ¥ FXE B, o] F dES T4 g4
2F we TN B AFL wolw AT
g4 Albumin & A7 F Hitg 274 293 £ 037 g/dl 9 297 + 037 g/dl & F o
, dAA et BAA VEeR dg wo WatgE 7 oA FAIHOR FoF Ao
% S ol Al Bl zEkTh 9]

o] @9, GOT/GPT, total

gk 2 wagl glolA F

g 5ol °‘ﬁlt} Total protein ¢ A7t F Bt ghs W= F

= Ak
bilirubin & FFA L} A &
[e]

i Zbell el gk

2

AAE Al e = AL F
Apoli= HolA] & $kth(Table 5).

Table 5. Comparison of changes in weight and laboratory data

Mean + SD
20 kcal/kg 20 kcal/kg P-value
(n= 22) (n= 39
Change of weight
- 0582 £ 433 - 0218 £+ 544 0.7890
(kg)
Albumin  (g/dl) -0.09+0.44 -0.26+0.65 0.2255
Protein, total -0.36£0.87 -0.33+1.61 0.9351
Glucose -30.00+71.94 -36.28+163.35 0.8531
cholesterol 7.70+£53.47 14.43£78.41 0.7569
Bilirubin,total
-0.47+£1.50 0.37+7.17 0.5018
(mg/dl)
GOT (IU/L) 60.78+340.74 3.15+67.20 0.4411
GPT (IU/L) 66.14+290.82 15.89+61.02 0.4429
BUN 2.59+24.97 9.18+26.65 0.3470
Creatinine -0.15+0.73 -0.02+0.91 0.5559
WBC 0.42+8.28 4.92+10.25 0.0834
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Hb -1.54+2.37 -1.21+2.09 0.5657
Hct -4.20£7.14 -3.15+6.03 0.5451
Lymphocyte -2.49+17.18 -7.04+16.11 0.3083
Sodium -2.59+7.24 0.20+7.96 0.1792
Potassium -0.03£1.00 0.08+1.04 0.6740
Chloride -4.82+12.14 0.41£9.96 0.0741
Calcium, total -0.09+1.01 -0.105+1.07 0.7479
Phosphorus -0.53+2.44 0.17+2.15 0.2523
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