o §FA] o A} 3] o k88 ] 11(2) : 289 ~297, 2006
Korean J Community Nutrition 11(2) : 289~297, 2006

7§7g—0§oo}:jq_ %./\17(5]1:_1,40300}:_% :g_.:LH]—}_:_ 9,]34,74] PPN 3::"_}]_.9]
Ak Aol W o A 2 Azebd A Az}
gulg - v - 2dd - AR - Hu?!

ANEEY FINE, AFTRGR BN AR Ttna Aedstm AEGsta

The Outcome of Nutrition Support of Surgery Patients with Hypermetabolic Severity by
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ABSTRACT

This study evaluated the nutrition intake and changes in laboratory data of surgery patients with hypermetabolic severity
on nutrition support. From January 2002 to September 2002, 66 hospitalized surgery patients who had received enteral nu-
trition (EN, n = 19) and total parenteral nutrition (TPN, n =47) for more than 7 days were prospectively and retrospecti-
vely recruited. The laboratory data was examined pre-operatively, and on the post-operative 1, 3, 7 day and at the time of
discharge. The characteristics of the patients were examined for the hypermetabolic severity, The hypermetabolic scores
were determined by high fever (> 38°C), rapid breathing (> 30 breaths/min), rapid pulse rate (> 100 beats/min) , leuko-
cytosis (WBC > 12,000/ u1), leukocytopenia (WBC:< 3,000/ 121}, status of infection, inflammatory bowel disease, sur-
gery and trauma. The scores for the hypermetabolic status were divided into three groups (mild 0 — 10, moderate 11 — 40,
severe > 41) . According to the results of the study, 38.3% (n=23),45.4% (n=30) and 19.6% (n= 13) were in the mild,
moderate, and severe groups, respectively. There was a decrease in the serum albumin level and weight loss according to the
hypermetabolic severity. However, the white blood cells (WBC), fasting blood sugar (FBS), c-reactive protein (CRP),
total bilirubin, GOT, and GPT increased. The nutritional intake was TPN (32.5 kcal/kg, protein 1.2 g/kg, fat 0.25 g/kg),
EN (28.1 kcal/kg, protein 1.0 g/kg, fat 1.01 g/kg) . The serum albumin, hemoglobin and cholesterol were higher in the EN
group than in the TPN group. But the FBS, total bilirubin, GOT and GPT were higher in the TPN group than the EN group.
In conclusion, there was a negative correlation between the changes in the laboratory data and the hypermetabolic severity.
There was an increase in the number of metabolic complications in the TPN group. (Korean J Community Nutrition 11(2) :
289 ~297, 2006)
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200 - 44 B}l AT % Ashek BAE

wZo) ZhAE WA Faoly o F JURd Al TPNS
88351 A7} Dotk (Kudsk 5 2003). 2E# A 9
3 TIALA whsl Hopbs QY e xesle] AdF
e, ARG A, W wEd 7a w9r)s A, o
713 27] &4 So] Yehdth(McKibbin 5 2003). #r1F
ohja} tiAb Areiut dhgEol wet Gk AFH, FEH,
skt AAL A3 ol G viRA "ok 53] TPN, EN
GFEHF olol| M E FEAFH, DAL Al 9
88 7)x)A Bch(Kudsk 5 2003).
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AT RRRE FoAL Aol whEt B, F
7, Agros BFaith oAl el A2 hy-
permetabolic score)& FthAr] Ueh s 9 S48 &
£ SIIChHil 1991). 2 (fever > 38°C), #EEF( 303/
By wlw (> 10038)/4), #EF FuS0 12,000/ 1), B
T HAaF( 3,000/ 4l), FFAF, FBE B AE /T T
o A Fako] Uehtes A&UFE 1707 APg3lon
FEol} A A 59 it A& A5 Ho 5L A
T2 Al £ A48 ARt

2. A7 48 X 4H

1) %R 2 FYL 4T A

A TS B = ,
29, =599, g9 71z, 9G3F 7IkE J8HR, F8A
A 914 717k QAFEE] AR 71ZF 5 ZAF AT A
Al 719 49 Al AF, =59 A AF 58 AR
EFAZ, BFAF WEE, AWF A5E AP ¢
A#e 2AR= TPN, EN 33%, 2% 37 717, AF
o 389 9% 9, wud g 3d d%a 7 T

o

ZAHTE

2) gopst HALED AL

3z} o728 7HAESIY] TPNelu ENS S5
zke] Al Ax ARE s d4d 71 F
Aol AleBEk HAL A Eklsl] A, e 4,
& % TPN, EN 33 &, 75 144, 39 344, 35
AR, FFo] Bt F 144, &2 =Y AFM TPN, EN
Z3 A} Aele) g A sl wkel A3E ZAFEIIch
ZAK Aslet Arla s 459 @Rl (albumin, ALB),
W& (white blood cell, WBC), 3|EZZ4](hemoglobin),
¥lg] 24 (total bilirubin), GOT (asparate aminotransfe-
rase, AST), GPT (alanine aminotransferase, ALT), &
B8} (fasting blood sugar, FBS), 8% 2424 (blood urea

DR

“nitrogen, BUN), Z#lo}Eld (creatinine), CRP (C—reac-

tive protein) )31t}

3. 5HNY

E 3o 8= Window SPSS program package
(SPSS 10.0 Inc, Chicago, IL) & o1¥3t] B4 A2 8
T, RE 23X Hg3 2FB3Hmean + SD)E BAIS)
ogom 74 Adle p<0.054 W EAHCR ol
wolrh E8AQ F F 7+ A& Student t—test2 A
A1, v 24 A4L Mann—Whitney testE ©]-83131
t} A%£HQ] 3F 742 Aol one—way ANOVAR HTF
sgon A 7k BFEY tEHlaE §719 FHU(Tu
key’ s test) & &-£3kidt.
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1, gtk &4

AT dRE % 66502 TPNTH ENTO] 242} 479
(71%), 198 (29%) 013}, siF 18 2= TPNTOlAM o
ukelz) 117, §%-915) 360U, ENT-S d¥kela 1%,
F597 69, AR 47, ou]|AFH 8HoIT. AFL
TPNE 62.24), ENT-& 51.2412 TPNTolA <u] A
=okth(Table 1). ALYy, B9 357 A FAYF, A4
g 2% Sl T 2t 2ol eigieh Foi}l A= TPN
T 920, ENT 28.6°% ENToIA Eou #9212
o]& ofisitt.

AA gxpel BoAl AxE AiTo] B 74THCR
239 (38.3%), ZAET 21.1774 308 (45.4%), e
60.547 138 (19.6%) 2.2 37 7+ #24 Ale)7}y Wk
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Table 1. General.characteristics and intakes by TPN and EN groups
HM Pre . Fat Protein
Group Age Days total NPO days BMI TPN/EN keal %intake infake (@) intake (g)
TPN 622+ 8231.0+139 223+£222 40+35 215+£35 127+ 87 18029 + 2582998+ 11.8 141+ 55 67.1 £ 1.0

EN 512+139344+11.8 28.6+212 45+29 224+3.9 198 £127 1677.4 £ 410.6 93.6 £ 32.5 58.8 + 53.2 57.1 + 20.3

fe) <0.01 0.775 0.540 0.113 0.352 <00 0.089 <0.05 <0.001 <0.01
Values are mean £ SD
Days: duration of hospitdlization, HM total: hypermetabolic total score, Pre NPO: NPO (nothing per oral intake) duration before nutri-
tion support, BMI: body mass index {= weight (kg) /height (m*}, TPN/EN: duration of TPN or EN, %kcal: infake percent of total calorie

Table 2. General and medical characteristics of total patients according to hypermetabolic status

HMS (n) Age Days ICUdays Weight loss (g) HM total Ventil Cost (W)
123 589=x11.1 228 + 86" 37+ 29° 29 + 2.6° 7.48 = 1.62° 1.0+00° (@1.0E+07) £ (3.1E+06)°
230 59.1+110 326+105 92+ 89° 50 + 3.8% 2117 £ 7.37° 3.6 +52° (1.4E+07) + (BJE+06)°
3(3) 596109 470+ 126° 288 *149° 7.2 +£54° 60.54 +21.95° 92 +94° (26E+07) £ (5.5E+06)°
o] 0.978 <0.001 <0.001 <0.05 <0.001 <0.01 <0.001

Values are mean + SD

HMS: hypermetabolic score, days: duration of hospitalization, ICU days: intensive care unit (ICU) duration, HM total: hypermetabolic-
total score, Ventil: duration of ventilator care, cost: total medical cost (W)

1) The same letters indicate non-significant different at p <0.05 between groups based on Tukey’s multiple comparison test

Table 3. Nutrition infakes of patients according to hypermetabolic status

HMS PIBW TPN/EN day Total intake (kcal) %kecal kcal/kg Proteinintake (g) Fatintake (@)
1 99.7 £ 15.6 9.0+ 40" 1812 + 232 980+ 109 329+55 673+ 99 200 = 146
2 100.6 £ 16.6 1562+ 7.4° 1735 + 305 99.9 £235 324=*80 624 £ 15687 30.1 £47.4
3 97.6 = 18.0 241 +154° 1758 + 441 93.6£239 325%79 629 £17.6 301 £27.4
P 0.863 <0.001 0.678 0.648 0.976 0.453 0.602

Values are mean = SD

HMS: hypermetabolic score, PIBW: percent of ideal body weight {= m® X 22 (male, or female 21)}, TPN/EN: duration on TPN or
EN, %kcal: infake percent of total calorie, keal/kg: calorie per weight

1) The same letters indicate non-significant different at p <0.05 between groups based on Tukey’s multiple comparison test

(Table 2). oA} A3t Hmof wa} Y 7172 47.0 £ (1.0 ghkg) 2A] )80 2 TPNFo] & (p < 0.01). 71

12.69, 32.6 = 1059, 22.8 + 8.6, 3z A 7]
7F28.8 £14.9%, 9.2 + 899, 3.7 £ 2.9¥= £97%)
2po]7F YERGTHp < 0.001). AF AT 7.2 + 54 kg,
5.0 * 3.8 kg, 2.9 T 2.6 kgZ A 215 BYtHp <
0.05). ]9 AFEEF7] AR 7171} 2lgn] 8o Qlojdx =z}
oAl el whet F-2&Ql zle) 7k Wtkp < 0.01). 8H)]
£9] 2% AR} FHTFE, Askro] 2z 1.44), 2.6
w2l 74 zjo)7} wioh,

2. 58 It % AT

FH7]17k TPN 12.74, EN 19.89 24 ENZF 7]t
o] £94(p<0.01) & AHTable 2). F I3+
TPN 1802 kcal (B2%¢] 99.8%) 24 AZ% 32.5 keal,
EN 1677 kcal (BL%9] 93.6%) 24 A57 28.1 kealZ
UEelfo] TPN a37°] 52 A%S 53t} Zof A
A AT GA 2 FFF dextrosed Hol Akg) &2
TPN+ 5.2 mg/kg/%, ENT 2.7 mg/kg/Eo 2 3=
@l A4S TPN 67.1 g/4(1.2 g/kg), EN 57.0 g/&

2 2 A3 TPN 14.1 g/, EN 58.8 /924 TPN
oA FHog A FHEHATHp <0.001). TPNT
Fo¥a A Bl&L A s dA Xy = 78.1% ¢
14.9% : 7.0%°)11 ENF 3th 4%4 FAHE&L 23 .
Sl 2 =54 8% 1 13.4% : 31.5%EA ©Wld T3
H&& TPN, EN F #7 207} Qlovt By k) -+
A BlE2 7 23 o)t ik el TPNE 3o 99
wHlgo] B¢ FElE Jehlch Fuial Adele] we
oFell FF7ZHE 241 + 154, 15.2 £ 7.4, 9.0 + 4.0

2 2
L AFE (BEAE WU 9 wild 2 59 o
F FFE 2o)7t YA Table 3).

3. 4oty YALED

P IFNLS XS UdY A ENFo} 3.48 mg/dl, TPN
3.24 mg/dIeE B FHL] Falovt FUTF F 39H
ENT©] 3.33 mg/dl, TPN 2.91 mg/dl2A} $-214 (p <0.01)
08 F3th(Table 4). Y33 Fo] Eutr HY A7t
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Table 4. Changes in serum albumin from admission to discharge of TPN/EN groups

Alb Al Pre OP Post OP Pre NS NS day 1 NS day 3 NS day 7 NS D/C pt.D/C
TPN . 324 +066 298+058 3151042 3.08+059 301 £067 291038 318=%1.61 3.02+039 332044
EN 348 £0.72 351 +096 310+ 062 326059 314045 333+£074 324+050 3.58 £049 3.53 045
p value 0.115 0.142 0.756 0.230 0.262 <0.01 0.868 <0.001 <0.0%
HMS :

1 3.41 + 060" 3.04 + 0.63 3.06+040° 331 £057 317 £052 337 £071° 3.75+ 1,99 3.54 +0.47° 3.48 +0.39

2 3.07 £ 072° 293 +056 291 +0.49° 301 £ 0.53 294 =041 290+ 034 291 =034 3.12 040" 3.30 + 0.4

3 3.84 + 055° 351 £092 341 £0.35° 3.156 £ 073 307 + 041 279 £0.41° 2.81 + 041 294 0563" 3.06 +0.56
p value <0.01 0.09 <0.01 0.170 0.184 <0.001 <0.05 <0.001 <0.05

Values are means = SD

Alb: albumin (normal range: 3.5 — 5.2 g/dh, HMS: hypermetabolic score, Al: af admission, Pre OP: preoperative time, Post OP: posto-
perative time, Pre NS: before nutrition support, NS day 1, 3, 7 of nutrition support, NS D/C: nutrition support at discharge, pt. D/C: of
discharge of patient

1) The same letters indicate non-significant different at p <0.05 between groups based on Tukey’s multiple comparison test

Table 5. Changes in WBC count from admission o discharge of TPN/EN groups

wBC Al Pre OP .  Post OP Pre NS NS day 1 NS day 3 NS day 7 NS D/C pt.D/C
TPN 9.07 + 4.89 10.94 + 513 10.33 = 3.11 1035+ 4.08 1041 £3.64 1020 £ 345 994566 852411 7.64+405
EN 9.80 + 4.47 9.88 £3.301204+530 9.92+ 4521041 £512 1076 £ 417 11,62+ 531 820+ 432 7.82+ 3.96
p value 0.450 0.536 0.118 0.658 0.997 0.503 0.179 0727 + 0827
HMS : .
1 10,02 £ 500 12.37 £ 5.33 11.27 £ 2.51"° 9.69 + 370 927 £ 4.11° 934+ 3.70° 813 £3.18° 7.18 £2,18 7.18 £ 2.56
2 8.16 £ 3.26 897 +3.96 9.47 + 331 9.03 + 3.56 10.02 + 2.89° 9.90 £ 2.97° 10.36 + 4.64° 8.51 £ 502 7.40£4.19
3 10.75 + 621 11.82 + 479 13.09 £ 5.47° 13.51 + 531 14.06 + 5.75° 14.44 + 3.45° 16,50 £ 7.02" 10.83 £ 4.80 10.11 + 5,92

p value 0.102 <0.05 <0.05 <0.01 <0.001 <0.001 <0.001 <0.05 <0.05

Values are means = SD

WBC: white blood cell (normal range: 3.8 — 5.1 X 10%/ ), HMS: hypermetabolic score, Al: at admission, Pre OP: preoperative time,
Post OP: postoperative time, pre NS: before nutrition support, NS day 1. 3, 7 are the first, fifth and seventh day of nutrition support,
respectively, NS D/C: nutiition support at discharge, pt. D/C: at discharge of patient, NS D/C: nutrition support (TPN, EN) at dis-
charge, pt. D/C: atf discharge of patient

1) The same letters indicate non-significant different at p < 0.05 between groups based on Tukey’s multiple comparison test

A% oAl zolE JeRITHp < 0.01). A AR g/diE KA Ao)7h @i (p < 0.05), 11 °]FFE EN
wElE 5% 3 37 BEF 2T, AT 2 SAET 7o) A UeRdth oAl ARl A d Y ARE E
3} AT Afololl §9Hel 2Jo)2 JeRITHp < 0.01). € A7EA A&A o7 "ojF ou} 37 Aol (il
ol% &Aoo TR} Aet A% wgt foFow e WyE], GOT, GPTE Y€ o1F TPNT, ENTM A
FEE B2 £3M Z7ksls ol JUd T AAo] 7P %
wE 7 =20 qlgl AARE HY AJE7A TPN, EN ¥ THp<0.001, Table 6). ENT2 3% o]F ol H¢
F 7hl ZojukA] USkTH(Table 5). Z&U FoiaL el o2 FF A GOT FF0] 177.6 U/lelA ¥3He] £
e & T A&H 0T ASEgT FRFTH 798 L= Al 20.5 UNR Z4ESth TPNS 35457 2
TP 2o 28 Hol ASE, FART, AT 2481 X F£E ASEHE PYoE U A7 GOT FE0] 38.4
10% 11, 10.4 X 10% 4, 165 x 10 do2 AT D 4 UltelN dgEF°0) B AR 44.2 UIR 3533t
T A Alolel] o)Al xjo)E vERITHD < 0.001). It Ao ulE 2704 Aolrt (ot ¥9EE ©l

JoFggol Tk AN Ag TIME A £Z02 ¥ AE oM ¥ FXE ehint 33 794 2UT
AAHUT AW Aol AT, ZHTE, AUE 247} 309 U, 32.2 UA, 65.0 UNZ £
Sk

22H 522 %o AAEKE ERou A4 @4 A el ohyoy w2 ke YERITH(p<0.053).

9] 794 919 A1(12.4 g/d)FE] B Al(11.17 g/d)7HA] A FE Al @32 TPN, EN § olld 9935 F 79
£x0g 7rasdrh 72 TPN, EN F22eE fol7k #l(p < 0.01) &0)E Jepiti(Table 7). ENTE 4%
At AT F F 3UA ENT 120 g/dl, TPNZ 11.2 35 A 185.0 mg/dlel F&F3a 744 114.7 mg/dIZ &



pt.D/C
34.36 + 18.89
29.00 * 10.64
0.199
37.65 + 21.90
30.50 £ 12.25
31.75 + 21.52
0.376

NS D/C
4419 + 63.68
29.54 £ 29.53

0.173
57.00 = 95.10
27.86 = 13.74
44.73 + 30.27

0.277

NS day 7
37.80 + 46.81
43.69 = 24.72

0.194
30.87 £ 14.72
65.00 + 81.00

p <0.053

32.24 +17.57
preoperative time, Post OP: postoperative time, Pre NS: before

NS day 3
47.31 £ 2547
64.67 + 78.82

p <0.001
43.33 = 20.77
48.22 + 37.85
70.66 £ 77.79

0.257

NS day 1
53.37 = 50.23
77.92 £ 129.35

p<0.05
39.21 £ 20.59
77.93 = 108.22
53.00 = 26.99

0.248

27.24

Pre NS
3836+ 31.92
177.58 + 494.60
p<0.001
29083 + 13.76
114.65 + 366.08
0.575

58.89 +
pport at discharge, pt. D/C: at discharge of patient, NS D/C: nutrition support (TPN, EN) at discharge, pt. D/C: at

Post OP
54.62 + 32.60
76.87 + 97.98

P <0.001
48,57 + 28.48
66.01 = 74.41
66.45 + 35.04

0.515

53.86

Table 6. Changes in serum asparate aminotransferase (GOT) from admission to discharge of TPN/EN groups
Pre OP
89.75 + 143.27
p<0.05
35.61 = 24.30
69.39 + 111.69
46.66 + 34.24
0.392

44.38 +

21.95

Al
38.54 = 36.22
69.00 + 107.64
p<0.01
3632 = 34.71
54.88 + 7597
0.425
Values are means + SD

3341 +

GOT
p value

EN
HMS

GOT: asparate aminotransferase (normal range: 0 — 40 U/1), HMS: hypemetabolic score, Al: at admission, Pre OP:

nutrition support, NS day 1, 3, 7 of nutrition support, NS D/C: nutrition sui

discharge of patient
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o ou} TPNT- 44 39 & 129.4 mg/dleld F%3
794 158.0 mg/dlZ ¥obd ENTH U e B9
o AoA ARl mEbE e 3 GUTF 39A B
FRET, gl 133.9 mg/dl, 130.9mg/dl, 187.4 mg/
diZ BT FHAET 1l 27t gila o5 e
olMe freld oz xjo)7} Yebdti(p<0.05).

EZF 849 FFolEld el AlAsIRE gkgtout TPN,
ENToIA 2o|7b Qisich. oAb Adeloll e gk 33 &
79H BeE, SHET, A 15.3 mg/dl, 19.7 mg/
dl, 26.9 mg/dIZ AF#FLTE =& FES Kol He
AlellE 14.6 mg/dl, 16.6 mg/dl, 17.5 mg/dI=A] FAF
o7 3FHh FHotE S R wet o)z} ¢
it

8% FZd2EE (total cholesterol) A= Hofl A4
A= gokout g F FF BF "ot} g 3
T ENT-2 9435 34 116 mg/d, 794 117.5 mg/
dl, Y5 € A-eM 152.8 mg/dlZ AX3] 7151
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mg/dIFE 7R 88.7 mg/dl, FUFF E AlHolM 1134
mg/dleE W& FF& Hoj ENZH 9u] Qe zo)& |
SHp < 0.05). FHeiAL Adefoll Mt zlo)E Ko=) 9
Sttt :

CRP (c—reactive protein) = TPN, ENT 2% 97
3 ERE e AR AEF R Ty dURE 3UAE
ol S BATHTable 8). At Aol welx
= F A&H 07 Frkske Py 93T 194
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Table 8. Changes in serum C-reactive protein from admission to discharge of TPN/EN groups

CRP Al Pre OP Post OP Pre NS NS day 1 NS day 3 NS day 7 NSD/C ptD/C
TPN 445+ 577 442 +797 7469 +515 655+ 825 6021492 11.60% 574 644+ 609 3.02+ 240 225+ 206
EN 242 +338 1.83£260 826455 1227 = 892 958+896 1043 £10.12 573 +3.59 499 +7.43 4.65 + 850
pvalue 0446 0615 0.463 0.070 0.3417 0.203 0.765 0.825 0.393
HMS

1 272+ 315 349 +684 677 £0.16 421+ 740 349 +2577° 939+ 613 329+328 274175 1.99+1.14

2 561 +7.48 506 +9.11 803 +589 680=x 655 624+520° 11,68+ 632 769669 298 +226 229+ 207

3 4.38 £ 3.83 2.26 =240 874 + 556 1659 + 11.07 1278 £ 7.56° 13.54 £ 8.47 6.96 = 4.29 3.45+4.03 431 =7.50
pvalue  0.367 0.831 0.609 0.124 <0.001 0.315 0.086 0.243 0.250

Values are means * SD

CRP: C-reactive protein (normal range: 0 - 0.3 mg/dl), HMS: hypermetabolic score, Al: at admission, Pre OP: precperdtive time, Post
OP: postoperative fime, Pre NS: before nutrition support, NS day 1, 3, 7 of nutrition support, respectively, NS D/C: nutrition support at

discharge, pt. D/C: at discharge of patient

1) The same lefters indicate non-significant different at p <0.05 between groups based on Tukey's multiple comparison test
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