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Nutrition Support in the Intensive Care Unit of 6 Korean Tertiary Teaching Hospitals:
A National Multicenter Observational Study

Song Mi Lee, R.D., Seon Hyeung Kim, R.D.*, Yoon Kim, R.D.T, Eunmee Kim, R.D.T, Hee Joon Baek, R.D.§,
Seungmin Lee, Ph.D. H, Hosun Lee, R.D.ﬂ, Chul Ho Chang, M.D.** and Cheung Soo Shin, M.D.**

Department of Nutrition Services, Gangnam Severance Hospital, Seoul, *Department of Nutrition Services, Chonbuk National University
Hospital, Jeonju, fDepartment of Food Service and Nutrition Care, Seoul National University Hospital, Seoul, TDepartment of Dietetics,
Samsung Medical Center, Seoul, §Department of Nutrition Services, Hanyang University Seoul Hospital, Seoul, ! Department of Food and
Nutrition, Sungshin Women’s University, Seoul, "Department of Nutrition and Dietetics, Severance Hospital, Seoul,
**Department of Anethesiology and Pain Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: Malnutrition is a frequent nutritional problem among ICU patients, and their nutritional status is
known to affect clinical prognosis. We conducted this study to examine nutritional status and actual nutrition deliv-
ery in the ICU patients and its relations to clinical outcomes.

Methods: This study was a multicenter retrospective observational study based on the medical records of 163 pa-
tients admitted to ICU of tertiary teaching hospitals in Korea. We included the patients who were treated with me-
chanical ventilation for 3 or more days and received enteral or parenteral nutrition.

Results: According to albumin and total lymphocyte count levels, 54.6% of the subjects were moderately or se-
verely malnourished. Mean percentage of calorie and protein delivery to estimated needs for 10 days were 55.8 +
29.3% and 46.1 + 30.1%, respectively. While parenteral nutrition (PN) started at 1.6 = 1.4 days after admission,
enteral nutrition (EN) did at 3.6 £ 2.1 days. Days to PN and EN start, the calorie and protein amount via EN or
PN were significantly different among 6 hospitals. No clinical outcomes differed by the levels of calorie or protein
delivery. In-hospital mortality was significantly higher in the severely malnourished group at admission as compared
to the other 2 groups (54.3% vs. 31.2% vs. 27.7%, p < 0.05)

Conclusions: Malnutrition prevalence is high among Korean intensive care unit patients, but current nutritional
therapy practice is inconsistent across institutions and far below the international guidelines. Systematic efforts should
be made to develop nutritional support guidelines for Korean ICU patients.
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Table 1. General Characteristics of Subjects

Variables N (%)/Mean + SD

Sex M : F) 105 (64.4) : 58 (35.6)
Age (years) 644 £ 15.6
APACHE 1I score 226 + 8.1
APACHE 1II score <10 12 (7.5)
group 10—20 45 (28.0)
>20 104 (64.6)
Major diagnosis Respiratory 53 (32.7)
Neuromuscular 30 (18.5)
Cardiologic 27 (16.7)
Oncologic 22 (13.6)
Gastrointestinal 14 (8.6)
Others 16 (9.9)
Reasons for Respiratory failure 81 (50.0)
ICU admission Intensive monitoring 61 (37.7)
Cerebroneurologic symptoms 14 (8.6)
Others 6 (3.7

APACHE 1I score: acute physiology and chronic health evaluation
II score; ICU: intensive care unit.
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Table 2. Nutritional Status on ICU Admission

Variables N (%)/Mean + SD
BMI (kg/m®) 223 + 37
BMI group (kg/m’) <185 20 (12.4)
18.5—22.9 70 (43.2)
23.0—249 39 (24.1)
>25 33 (20.4)
Admission weight (kg) 59.8 + 11.6
Weight loss Yes 21 (12.9)
Amount (kg/month) 41 + 44
No/don’t know 142 (81.1)
Laboratory assessment Total protein Low (<6.7 g/dl) 117 (75.4)
Normal (6.7—8.0 g/dl) 36 (23.3)
High (>8.0 g/dl) 2 (1.3)
Albumin Low (<3.4 g/dl) 106 (65.8)
Normal (3.4—5.3 g/dl) 54 (33.5)
High (>5.3 g/dl) 1 (0.6)
TLC Low (< 1,500/mm?) 118 (73.8)
Normal (1,500 —4,000/mm”) 34 (21.3)
High (>4,000/mm’) 8 (5.0)
Cholesterol Low (<139 mg/dl) 82 (67.2)
Normal (139 —230 mg/dl) 38 (31.2)
High (>230 mg/dl) 2 (1.6)
Phosphorus Low (<2.8 mg/dl) 40 (27.4)
Normal (2.8—4.5 mg/dl) 69 (47.3)
High (>4.5 mg/dl) 37 (25.3)
ca** Low (<1.14 mg/dl) 76 (59.8)
Normal (1.14—1.29 mg/dl) 19 (15.0)
High (>1.29 mg/dl) 32 (25.2)
Mg** Low (<0.5 mg/dl) 33 (40.7)
Normal (0.5—0.61 mg/dl) 9 (11.1)
High (>0.61 mg/dl) 39 (43.2)
Nutritional status group Well nourished (Alb =3.5 g/dl or TLC 21,400/mm3) 74 (45.4)
Moderately malnourished (Alb 2.8—3.4 g/dl or TLC 1,000*1,399/mm3) 51 (31.3)
Severely malnourished (Alb <2.8 g/dl or TLC < 1,000/mm3) 38 (23.3)

BMI: body mass index; TLC: total lymphocyte count; Ca: calcium; Mg: magnesium.

Table 3. Nutrition Support according to the Initial Nutritional Status on Admission to ICU

. Moderately Severely
Variables All Well ni)un:hed malnourished malnourished

=7 (N = 51) (N = 38)

Nutrition support access* EN only 16 (9.8) 14 (18.9) 2 (3.9 0 (0.0

(N, %) PN only 44 (27.0) 19 (25.7) 9 (17.7) 16 (42.1)

EN & PN 97 (59.5) 39 (52.7) 40 (78.4) 18 (47.4)

No nutrition 6 3.7 2 27 0 (0.0) 4 (10.5)
Days to PN start (mean + SD)T 1.57 £ 1.39 191 + 1.92 1.31 + 0.58 1.35 £ 095
Days to EN start (mean = SD) 3.56 + 2.12 372 + 217 321 + 1.94 3.89 + 235
% calorie delivery to estimated needs (mean * SD) 55.8 £ 29.3 519 + 259 63.0 £+ 304 53.7 £ 33.0
% protein delivery to estimated needs (mean * SD) 46.1 + 30.1 427 + 28.1 535 £ 340 427 + 30.7

*Significantly different among 3 groups according to the initial nutritional status (p < 0.001) by chi-square. TSigniﬁcantly different among
3 groups according to the initial nutritional status (p < 0.05) by analysis of variance. EN: enteral nutrition; PN: parenteral nutrition.
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Fig. 1. Changes of percentage of calorie and protein intake to estimated needs via enteral and/or parenteral nutrition during 10 days since ICU
admission. (A) Percentage of calorie intake to estimated needs via EN and/or PN. (B) Percentage of protein intake to estimated needs
via EN and/or PN. EN: enteral nutrition; PN: parenteral nutrition; ICU: intensive care unit.

Table 4. Differences in the Nutrition Support Characteristics Among Institutions

Variables Hospital A Hospital B Hospital C Hospital D Hospital E Hospital F
% calorie delivery to estimated needs 67.6 + 288 548 £ 252 501 £ 349 573 £356 525 + 17.8 481 £ 28.0
(mean * SD)
% protein delivery to estimated needs " 630 + 333 352 + 245 505 £ 360 47.6 £ 338 351 + 203 432 £ 218
(mean * SD)

% calorie delivery via EN to estimated needs” 228 + 278 365 + 349 713 + 354 285 + 313 218 + 169 163 + 254
(mean * SD)
% calorie delivery via PN to estimated needs’ 75.6 + 285 640 + 342 251 + 324 704 + 311 779 + 167 811 + 303
(mean * SD)

Days to PN start* (mean + SD) 130 + 0.60 1.46 = 1.53 321 £294 148 + 1.01 130 = 047 142 £ 0.79
Days to EN start* (mean + SD) 483 +296 386 +2.08 278 £ 1.68 342 £ 171 3.08 + 1.83 420 * 1.64
Route of Nutrition support: EN only’f (N, %) 0 (0.0) 2 (6.7) 12 (40.0) 1 (33) 0 (0.0) 1(7.7)
Route of Nutrition support: PN only’r (N, %) 12 (40.0) 8 (26.7) 3 (10.0) 9 (30.0) 4 (13.3) 8 (61.5)
Patients provided EN or PN* (N, %) 30 (100.0) 30 (100.0) 26 (86.7) 28 (93.3) 30 (100.0) 13 (100.0)

Significantly different among hospitals (*p < 0.05, Tp < 0.01, Tp < 0.001) by analysis of variance. EN: enteral nutrition; PN: parenteral
nutrition.
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Table 5. Comparison of Clinical Outcomes according to Percentage of Calorie Intake to Estimated Needs

Variables <50% 50—74.9% >75%
Length of stay in ICU (days, mean £ SD) 121 £ 2.1° 217 £ 25° 17.6 = 2.5*
Duration of MV (days, mean + SD) 83 t 1.8 146 £ 22 121 £ 22
Length of stay in hospital (days, mean + SD) 338 + 43 474 £ 52 453 £ 52
Infection rate in ICU (%) 6.9% 72% 9.4%
Mortality (%) 38.4% 37.8% 27.1%

Values in the group with different superscripts are significantly different from each other (p < 0.05) (adjusted for acute physiology and
chronic health evaluation II score). Comparison of length of stay in ICU, duration of MV, length of stay in hospital, infection rate in ICU
was conducted after excluding the dead patients. ICU: intensive care unit; MV: mechanical ventilation.

Table 6. Comparison of Clinical Outcomes according to Initial Nutritional Status

Variables Normal Moderately malnourished — Severely malnourished
N =174 (N =51 N = 38)
Length of stay in ICU (days, mean t SD) 173 + 2.0 173 £ 2.4 125 + 3.6
Duration of MV (days, mean + SD) 11.6 =+ 1.7 11.7 £ 2.0 94 + 3.1
Length of stay in hospital (days, mean + SD) 41.1 £ 4.1 389 + 48 46.1 £ 7.2
Infection rate in ICU* (%) 3.6% 5.8% 252%
Mortality* (%) 31.2%" 27.7%" 54.3%"

*Significantly different among the 3 groups according to the initial nutritional status (p < 0.05) (adjusted for acute physiology and chronic
health evaluation II score). Values in the group with different superscripts are significantly different from each other (p < 0.05) (adjusted
for acute physiology and chronic health evaluation II score). Comparison of length of stay in ICU, duration of MV, length of stay in
hospital, infection rate in ICU was conducted after excluding the dead patients. ICU: intensive care unit; MV: mechanical ventilation.
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