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Degree of Nutritional Support and Nutritional Status in MICU Patients*

Chi, Soo Na" - Ko, Jea Young1 - Lee, Su Ha' * Lim, Eun Hwa'
Kown, Kuk Hwan® - Yoon, Mi Seon’ - Kim, Eun Sook’
'Department of Nutrition Team, *Surgery, *Nursing, NHIC Ilsan Hospital, Goyang 410-719, Korea

ABSTRACT

The objective of this study was to determine the nutritional support in patients treated in medical intensive care units
(MICUgs) by evaluating the extent of current nutritional support using the patient care plan and considering the associa-
tion between nutritional status and the amount of nutrition supplied. From April to December 2010, 114 patients (age >
18 years) admitted to the MICU and who underwent nutritional support for > 5 days were included. Descriptive statis-
tics showed that the 114 patients received nutritional support within 1.2 &+ 0.7 days and for 16.2 = 11.7 days in the MIC-
Us. The total delivered/required caloric ratio was 81.08 & 27.31%, and the protein ratio was 80.32 + 28.93%. Patients
who received > 80% of required calories and protein showed improved nutritional status (p < 0.05). The results showed
that adequate nutritional support is crucial to critically ill patients. We suggest early nutritional screening using simple
tools such as periodic monitoring and management to recalculate nutritional status and nutritional requirements and nu-
tritional support using a multidisciplinary method. Systematic nutritional support teams are needed to provide adequate
nutritional support for patients in the MICU. (Korean J Nutr 2011; 44(5): 384 ~ 393)

KEY WORDS: nutrition support, nutritional status, calories, protein, intensive care unit.
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S 3l
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L

Knaus < o}k 8= (APACHE score II; Acute Phy-

siology and Chronic Health Evaluation)& thoFst 20 &
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o EalHel AL B Al 5 Qi AzEoln],
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5715 AHg3te] TESIU 70% 015kl AAIE Aeel 4
= 32 keal/kg/%& HRE oHIeE™™ Egh upn] o] wha)
oAl Al HutHl= 4.5 kg, AFAIH]E 9.0 ke At
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o AEYIA o] AL dFol s A EEAE o= A
2, FFo] fle= AT AYRN @5 Hol= o= 1.2~
1.5 g/kg/U & T om, FAS 4] o= T AlFA0]
U 2HgEFo] s Aol 0.6~0.8 g/kg/Y, AFF=tolut
1Hea9] Aol Sl 1skE Aol Al= 0.8~1.0 g/keg/
US Qo 2 AFEsHh

g ¥ o FaAsS A o e a7 o
H) AR 358 &S Tl dAPE FEES AET F ol
O] BatgkE sl Hokth o, EJ (AU AAE AR T
o] AA| FFHL U gl n g sy IS A9
shieh

Qe HE AFE= AlS A A SE
|, 22 FAHA} @l 22N, SntE A, Tt &
Sl SURY, dEe /A goted vlE, nRIE,
Zgol7tol )2 Aokt A%, AdFAR At SsEde
SR PAGAIE AR 0.2 SAIG o, AR A=
2 S A ARE dgEaol oA e A
= este] Y & A5 AR AAFE ARG AAbS
A= AstSlh. 77 X #52] k= SRAI AR 4
I} gk Zpol & vlweko 24 Akt

ST H 7= ST YAA] Funk & Ayton” A5
T3l 2 FAAHE RIS (ICD-9-CM: International Co-

de of Diseases, Ninth Revision, Clinical Modification)& &

02 e JFEF s AMgsto] JAATEHE Bt

t} o] & FHE oY BF2 % oAl A g
X

[¢)
i, Ao A % o dAIEH2
1 =

p

2R

lo

lor

oF oA WY, @ G SRR RS S 1A ol= A

B A5Gk B3 25 o] IR e S8 9
FATS gt B, JYET GHE T 9A e
Ao 2 275l om, 15U 2% odolA 17§l 5% ©]
A, = 37l 7.5% oV dolAY 671Hell 10% o134 Als
Hagg Holz APole FAE oY dFa8S =g
Ol B, GEEF AJHE o A B Ao = #4619
o} oJoFE=F A=l e} Nourish status, Mild malnutrition,

Moderated malnutrition, Severe malnutrition . %2 715}
6w Marasmus ¥+ Kwashiorkor= Severe malnutrition
A2 st E3F Nourish-Mild malnutritiond} 20|
SHEA S YFEF Y=E Hol= 450l Mild malnu-
trition © = EFAH L7} A3k £0 &2 W5t JUATEE
7he SEAM AR Y F& Aloll AAlsERlen, %
i) Hish= AR 1] HSHE on|gith &, SeRpAe
Al AR et FRAE] AL L] 92 ot
HaPL gl A5 AL SEAIEY g E7E okl

O

o,

o

A4 (Partial correlations)3H-& AHE-SFSITE HEx|at
2 g 9l ol Het S8 80%)00 mhE FEH
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o] 29 (2%), 30~60M|7} 289 (24%), 604 Z3}7} 848 (74%)
o3t 3t A F Bt FYFFYFE 1620 + 1168
12 Fit FFFYFE Vo2 U E o, & 9UdF
ujgto] 721 (63%), 15~302°] 2078 (18%), 30
(19%)2] H3E =2 Yepyit) JFgFAYS
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do|ith T57] AFEU4E= 15U w]vto] 957 (83%), 15% ©]
Aol 199 (179%)0]9)0m, Bt T37] A4 767 + 1001
dolQltt. F 1149 5 ol eEd A= 89 (7.0%)°1%

2lo]3) o
S e e

[e)
T

Aujejerol 527 (46%), 7
Apojopol 24 (21, FH T} AL AT BRG] 3873

o O O h4

(33%) 2.2 YERTE (Table 1)
CAYs X JTHM Bt

2447k oY WH At
ol tidAke] & JJro stk o1
AT 1675 + 634802 OF 30~35%9)] /\Pﬂ'g (death rate)<
Ho|= 4232090tk NRS-20029} PG-SGAE AH&-3F 944
A Ak 34 ol 78‘T BUALE AAFaHoF Sh= NRS-2002
o] A= Pt 420 + 1.53H 02 F 9% A3 trEe
Aol Al gokAlo] Fagt 2o & vepghon 93 o4t
o] Y¥2 YU =S U= PG-SCAE AHE-3te] B71sH 4
T AR 46% Y=ol G 917lo] Al o= yEt
LTt (Table 2).

;
oy o Oy 33y
A2 k] e o e 3RS e At o

Table 1. General characteristics of the subjects
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22 1508.77 +
125 golglom, Wy gF 3+
+ 379.12 keal, %{# T S 4615 £ 14.56
Q-2F o] 81.08%, Bt T
32%% LFEPATE (Table 3).

215.57 kcal, &

[e]
e

—51—}%% 85 djv)] 80
g

Ol Het

H Z)3E0] Wigh= AT AR F2A]
2 A5 F-92%] WshE 29l X
3 =, =N, FntE A, S,
YRR, @Faada/agoteld vlg, vld|Eolqlch
Fjole]y B]&-L 1897 + 10.19%0114] 25.13 +

ek ek

Table 2. Mean value of APACHE score and nutritional screening
in critically ill patients

Variables Range Score”
APACHE Score” 1-32 16.75+ 6.34
NRS-2002” 1-7 4.20+1.53
PG-SGA? 1-20 8.54 £ 4.93

1) APACHE Score: acute physiology and chronic health evalu-
ation score 2) NRS-2002: nutritional risk screening-2002 3) PG-
SGA: patient generated subjective global assessment of nutri-
tional status  4) Mean + SD

Variables ltems Frequency Percentage (%)

Sex Male 71 62.3
Female 43 37.7

Age < 30 2 1.8
30-60 28 24.6
> 60 84 73.7
Mean = SD 67.25 £ 14.08

Nutrition support days <15 72 63.2
15-30 20 17.5
> 30 22 19.3
Mean + SD 16.20 + 11.68

Nutrition start days (in MICUs) <3 111 97.4
3-6 3 2.6
Mean = SD 1.23 +£0.70

Length of stay days (in MICUs) <15 77 67.5
>15 37 32.5
Mean £ SD 13.68 + 10.35

Ventilator days < 15 95 83.3
>15 19 16.7
Mean + SD 7.67 +10.01

Infection Yes 8 7.0
No 106 93.0

Nutrition source PN" 52 45.6
EN? 24 21.1
PN +EN 38 33.3

1) PN: parenteral nutrition  2) EN: enteral nutrition
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12.65%, BF19|42] $=2]= 0.85 + 0.21 mmol/LoA] 0.94 +
0.21 mmol/L& AJZA|e] vlal FRAIHY =271 F-24
2 I7MES Bk (p < .05). ¥HH, S5 20.84
+ 3.11 cmollA] 20.12 + 3.04 cm, 3|22 2HS 1176 + 301
g/dLoA] 9.80 + 1.87 g/dL, 3IMFE A8-2 3535 + 8.91%9]
A1 3007 + 590%, AL 604 + 1.13 g/dLolA] 553 +
0.99 g/dL, AHUFTL 277 + 0.87 g/dLolA] 2.29 + 0.59
g/dLE FFFa AIZF Aol vlsl] T=& A S%k0] 25 72
Aoz fads BA (p < .01)(Table 4).

FYYE olo] M2 FoyEie HHE NE
37 (ofs), 2], 0)0] Gerarel slo} ojapelol whel

A 3E2 Hele] A= oS BT Ao R
-1
I

o
re
tot

Hokom AF 4] vlals tES S ol 85k
g%

1l e 284 /3 dobeld vl&2] Wsto|A] BAA #-9]
4L Btk

S RN Wohs GPUH Aok (349 + 2.66 g/dL),
GAE (-1.02 + 2,69 g/dL), AT (-2.10 + 2,01 g/dL)O.&
Uehar, sntE 3l ¥she ofskt (<995 + 7.10%), 4]
- (-2.80 + 7.54%), AT (475 + 8.27%) L= F|5HA
LERGT} (p < .001).

ZYubtas Mgl o9t (-168.23 + 744.57 mm’), G4
(22357 + 1402.29 mm’), TH (556.31 + 923.05 mm’)
° 72 PFabAa/Tgoteld HE Bishs o5kt 464 £

23, S22y, SutE A, AT SEHE, 8
]

Table 3. Mean value of energy and protein intake in critically ill
patients

Variables Energy (kcal)? Protein (g)”
Required 1508.77 £ 215.57 58.05 £ 11.29
Actual infused 1204.63 + 379.12 46.15 £ 14.56
Infused rate (%)" 81.08 + 27.31 80.32 + 28.93

1) Infused rate = actual infused/required x 100 2) Mean + SD

14.06%), G-A2 @.13 £ 10.11%), TAF (13.14 + 15.93%)2
B2 AR Foshs Bl (p < .05).

ZohiA Wole oSl (118 + 079 g/dL), SR (<041
+ 118 g/dL), A (0.11 + 1.19 g/dL) L& §-2l5H ve}
wom (p < .00, BAUFR #ske of5ht (-1.23 + 0.63 g/
dL), §-A1% (-0.24 + 074 g/dL), A+ (0.00 + 0.79 g/dL)
© &2 FAA ool vttt (p < .001). &, AleHsh= 9
OFAME oSl (0.04 + 3.23 kg), HAITE (-0.59 + 3.04 kg),
FAT (125 + 495 kg) o2 Ve ow A& Hale
JoFAHE o131 (0.02 + 1.19 kg/m?), G4 (-0.20 + 1.13
kg/m?), TAT (0.55 + 1.86 kg/m) O & ] 2}o]E HGlo
U SAH & Fogt Atol= fgich

A ASH= GF/dE orgket (<0.19 £ 0.18 mmol/L),
A (010 + 0.25 mmol/L), 4+ (0.17 + 0.22 mmol/L)
© &2 Uelton Zggolrto] 2 Hsle e skt (-0.02
+ 0.09 mmol/L), A< (0.02 + 0.19 mmol/L), &4 (0.02
+ 0.14 mmol/L) 2.2 ZFe] xjo]& H oL} EAX O = 8.9
gk Z}ol= ATt (Table 5).

FYYEHS EF A HUE SF209 T
[e)

(

T 3176%) 2.2 Jepton (p < 001), T

FEEL AT (76,50 + 23.87%), FAE (76.06 + 2849%),

SAT (9426 + 31.78%) 0.2 YJERFHA (p < 05) dF U
& 15 FAA §24dE Hoh (Table 6).

Table 4. Nutritional indices of initial and final status in critically ill patients

Variables Initial status (M + SD) Final status (M + SD) t-value p-value
Weight (kg)(n=114) 56.48 £ 11.92 56.48 = 11.09 0.013 .990
BMI" (kg/m?)(n = 114) 21.40 + 3.99 21.43 + 3.69 0.207 836
MAMC? (cm)(n = 64) 20.84 +3.11 20.12 + 3.04 3.157 .002
Hb (g/dL)(n = 104) 11.76 +3.01 9.80 +1.87 7.288 <.001
Hct (%)(n = 104) 35.35 £8.91 30.07 £ 5.90 6.631 <.001
TLCY (mm?*)(n = 97) 1362.96 + 1224.32 1324.78 + 855.20 0.320 .750
Total protein (g/dL)(n = 81) 6.04+1.13 5.53 +0.99 3.943 <.001
Albumin (g/dL)(n = 94) 2.77 £0.87 2.29 £ 0.59 5.351 <.001
BUN/Cr ratio (%)(n = 100) 18.97 £10.19 25.13 £ 12.65 4.739 <.001
Mg (mmol/L)(n = 40) 0.85 +0.21 0.94 +0.21 2.485 .017
Ca™" (mmol/L)(n = 37) 1.08+0.14 1.10 £ 0.09 0.416 .680

1) BMI: body mass index 2) MAMC: mid-arm muscle circumference 3) TLC: total lymphocyte count
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Table 5. Comparison of variables nutritional status markers (indices) and change in nutritional status with APACHE Score factor in criti-

cally ill patients

Change in nutritional status

Variables F-value p-value
Decrease None Increase
Weight change 0.04 +3.23" —-0.59 + 3.04 1.25+ 4.95 2.588 .080
N =30 N = 58 N =26
BMI change 0.02+1.19 -0.20+1.13 0.55 + 1.86 3.063 .051
N =30 N = 58 N =26
MAMC change -0.75+1.41 -0.69 £ 1.76 —0.72 £ 2.49 0.006 .994
N =22 N =27 =15
Hb. change —3.49 + 2.66™ —1.02 +2.69° -2.10 £2.01%° 8.980 <.001
N =30 N =52 N =22
Hct. change -9.95+7.10° —2.80 + 7.54° —4.75+827° 8.597 <.001
N =30 N =52 N =22
TLC change —168.23 £ 744.57° —223.57 + 1402.29° 556.31 + 923.05° 3.440 .036
N =29 N = 47 N =21
T.P change -1.18+£0.79° -0.41 +1.18° 0.11+1.19° 7.582 .001
N =23 N=40 =18
Albumin change -1.23+£0.63° -0.24 +0.74° 0.00 +0.79° 22.574 <.001
N =28 N = 45 N =21
BUN/Cr ratio change 4.64 +14.06° 4.13+10.11° 13.14 +15.93° 4.411 015
N =27 N =52 N =21
Mg change -0.19£0.18 0.10 £0.25 0.17 £0.22 1.474 242
N=8 N =22 N =10
Ca'' change —0.02 + 0.09 0.02 +0.19 0.02+0.14 0.171 .844
N=7 N =20 =10

1) Mean + SD 2) Values with different superscripts within the row are significantly different at p < 0.05 by multiple comparison

Table 6. Comparison of change in nutritional status and infused rate with APACHE Score factor in critically ill patients

Change in nutritional status

Variables F-value p-value
Decrease (n = 30) None (n = 58) Increase (n = 26)
Energy infused rate (%) 70.29 +19.82"%° 78.95 + 25.21° 98.25 + 31.76° 8.653 <.001
Protein infused rate (%) 76.50 +23.87° 76.06 £ 28.49° 94.26 + 31.78° 4.007 .021

1) Mean + SD 2) Values with different superscripts within the row are significantly different at p < 0.05 by multiple comparison

of| 2] 32] A = ol PR E SRR A 4
Moz AmHEgitt I Ay} o5 ARES
FAQl Apol= Koz oFgfont, Tl
A3} (r = .196), AAFA =] W3} (r = 204

W3} (1 = 223), @5 Qa4 /I oted H]L2] Wl (r =
2140014 Fol 23] o] AJHTAE St (p < .05)(Table 7).

J‘,_}EH ul—

Hat 9% 3580 809 =2 ¥F 3382 80% vlvt

Fol 7 (BRIOR ;L-:% 3t 5 gl
OFAF

sl W=7} 2174 (35.0%)%] BHd Bﬁzoﬂﬂit 97 (16.79%) .=
Aolom, Aol JdeElrt aAE R 74 (11.7%)
of Exlgi oL}, BitolAE 197 (35.2%) 2.2 A Yeht 5
AXOZ F2J3t z}olE HATh (p < .01)(Table 8).

Table 7. Partial correlations of infused rate and nutritional indices
change/prognostic indicator with APACHE score factor

. Ener: Protein
Variables infuseedgrz;fe infus(e)derofe
Weight change (N = 114) 146 196"
BMI change (N = 114) .160 204"
MAMC change (N = é4) .024 .077
Albumin change (N = 94) 189 223"
BUN/Cr ratio change (N = 100) 182 214*
Length of stay days (N = 114) 152 102
Ventilator days (N = 114) 172 140

* p<.05

23 $82° ME YTYH M AR HY
AT THES 80% WISl (AR} 80% o144l < (B
ik e x|3xe) Hetele]

%o}
L SYRRES Bl BAsck 1 Ak AZS 83a
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Table 8. Comparison of Nutrition status change by percent optimal energy requirements delivered No (%)
. Energy infused rate group )
Variables v -value p-value
< 80% (N = 60) > 80% (N = 54)
Nutrition status change Decrease 21 (35.0) 9(16.7) 10.673 .005
None 32 (53.3) 26 (48.1)
Increase 7(1.7) 19 (35.2)
Table 9. Comparison of variables nutritional indices by actual infused energy in critically ill patients
. Actual infused energy
Variables t-value p-value
< 80% > 80%
Weight change -0.27 £1.99 0.29 + 4.88 0.797 428
N =60 N =54
MAMC change -0.51 £1.60 -0.97 £2.06 0.990 326
N =35 N =29
TLC change 21.03 £ 918.49 —93.85 £ 1380.77 0.479 .633
N =47 N =150
T.P change -0.74 +1.37 —0.30 £ 0.91 1.699 .093
N =40 N =41
Albumin change —0.64 £0.96 -0.32+£0.74 1.822 .072
N = 47 N =47
BUN/Cr ratio 3.37 £12.95 8.95 + 12.56 2.184 .031
N =50 N =50
Table 10. Comparison of Nutrition status change by percent optimal protein requirements delivered No (%)
. Protein infused rate group )
Variables y-value p-value
< 80% (N = 59) > 80% (N = 55)
Nutrition status change Decrease 13 (22.0) 17 (30.9) 7.277 026
None 37 (62.7) 21 (38.2)
Increase 9(15.3) 17 (30.9)

A d/Adoreld vlg WSt 3.37 £ 12.95%%1 RHH, Bt
2895 + 1256%% BAX R gt atolE BTt (p <
05). AZWsH= A (<027 + 199 ke)¥} B (0.29 + 4.88
kg), A H3h= AL (074 + 1.37 g/dL)¥} B (-0.30
+ 091 g/dl), EHYERE AT (-0.64 + 0.96 g/dL)¥} B
(-0.32 £ 074 g/dL) 2.2 5= WaFo] 2tolg Koo §-2o]gt
Atoli= 1At (Table 9).
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Table 11. Comparison of variables nutritional indices by actual infused protein in critically ill patients

Actual infused protein

Variables t-value p-value

< 80% > 80%
Weight change —0.60 = 2.55 0.64 + 4.48 1.794 .076

N =59 N =55
MAMC change -1.15+1.25 -0.34+2.16 1.789 .078

N =30 N = 34
TLC change 14.27 +996.61 —81.73 £1312.77 0.399 691

N = 44 N =53
T.P change —0.53 = 1.41 —0.50 £ 0.94 0.129 .898

N =38 N =43
Albumin change —0.50 +0.95 —0.46 £ 0.81 0.218 .828

N =43 N =51
BUN/Cr ratio 3.82+ 11.64 8.41 +13.93 1.781 .078

N = 49 N =51
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