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Effects of Nutrition Consultation on Nutritional Status in Critically Ill Surgical Patients
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Purpose: The aim of this study was to investigate nutritional support status and effects of nutrition consultation in critically

ill surgical patients.

Methods: The medical records of 76 patients, admitted between June 1 and November 30, 2013, were reviewed retrospectively.
Patients were divided into 2 groups: the nutrition consultation group (n=17) and the no consultation group (n=59). Patients
were also divided into 3 groups: the enteral nutrition (EN) group (n=8), the parenteral nutrition (PN) group (n=25), and the
enteral and parenteral mixed nutrition (ENPN) group. Total delivered/required caloric ratio and serum albumin, serum total

protein, hemoglobin and other biochemical variables were compared in each group.

Results: Mean daily required and delivered caloric/protein amount were EN group 60.0%, PN group 64.6%, and ENPN group
86.9%. ENPN group showed statistically significant difference when compared with EN group, PN group (P=0.005). When the
proportion of patients who were fed more than 75% of the daily required calories was calculated, EN, PN, and ENPN showed
37.5%, 25.0% and 81.8%, respectively. ENPN group were significantly more supplied (P=0.007). Although neither the nutrition
consultation group nor the non-consultation group received more than 80% of the daily required calories, the nutrition consultation

group received 73% of the daily required calories whereas the no consultation group only received 46% (P=0.007). The total

delivered/required protein ratio was approximately 69% of the nutrition consultation group and approximately 42% of the no

consultation group (P=0.006).

Conclusion: The results of providing nutritional consultation to intensive care unit patients showed an increase in the nutrition

support. Nutrition education, continuous monitoring and management for nutritional support by systemic administration of a

nutritional support team should be considered in order to achieve effective clinical outcomes in critically ill surgical patients.
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2 Px ]-(patients who were not received
nutrition support, NO%}ZH%‘), AAF ook Yt whe sz}
(patients who were exclusively received enteral nutrition
through a feeding tube, ENTF=87), g & oFA| vk Hh-o
ZkA](patients who were exclusively received parenteral nu-
trition, PNT-=25%), 3¢ YA A A& 27
vko. 312} (patients who were exclusively received combined

nutrition [enteral and parenteral], ENPN=121), 312

Table 1. Baseline characteristics of patients

Variable Total (n=76)
Age (y) 64.3+13.1
Sex
Male 43 (56.6)
Female 33 (43.4)
Height (cm) 162.2+8.6
Weight (kg) 59.5+12.1
APACHE II score 17.5+8.4
Causes for ICU admission
Immediate postoperative care 4 (71.1)
Trauma 15 (19.7)
Postoperative complications
Infectious 6 (7.9)
Pulmonary 1(1.3)

Values are presented as mean=standard deviation or number (%).
APACHE II = Acute Physiology and Chronic Health Evaluation II;
ICU = intensive care unit.
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Table 3. Status of nutrition supports according to nutrition
supporting routes

Group
Total delivered/required Poval
caloric ratio (%) EN PN ENPN  F-vaiue
(n=8) (n=25) (n=12)
=75 3(37.5) 6(25.0) 9(81.8) 0.007
<75 5(62.5) 18 (75.0) 2(18.2) ’

Values are presented as number of patients (%).

EN = patients who were exclusively received enteral nutrition
through a feeding tube; PN = patients who were exclusively received
parenteral nutrition; ENPN = patients who were exclusively
received combined nutrition (enteral and parenteral).

Table 2. General characteristics of patients, and daily required and delivered nutrition amount according to nutrition supporting routes

Group (n=31)

Group (n=45)

P-value
NO (n=14) Oral (n=17) EN (n=8) PN (n=25) ENPN (n=12)

Age (y) 63.8+13.5 65.2+14.0 55.1%+18.5 65.6+11.0 66.8+10.5 0.322
Sex (male) 11 (78.6) 11 (64.7) 6 (75.0) 10 (40.0) 5(41.7) 0.092
Height (cm) 166.5+9.0 163.7x£7.4 168.0+5.4 158.6+8.3 158.7+7.8 0.005
Weight (kg) 59.1+10.9 62.0+14.4 72.0+10.2 54.5+10.0 58.4+9.9 0.007
APACHE II score 19.2x10.6 15.9+7.8 18.0+8.8 15.5+6.3 21.3%9.5 0.306
Hospital length of stay (d) 25.9+18.1 27.6+20.3 34.0+21.4 26.2+21.6 72.1+64.7 0.001
ICU length of stay (d) 4.0 (3.0~4.3) 4.0 (3.0~5.0) 11.5 (7.0~22.8) 4.0 (3.0~4.5)  11.5(5.8~36.8) <0.001
Caloric requirement (kcal/d) 1,537.8+123.5 1,352.8+170.8  1,353.1+160.3 0.019
Delivered caloric amount (kcal/d) 932.5+439.6 869.5+281.0  1,172.2+207.1 0.018
Total delivered/required caloric ratio (%) 60.0+27.7 64.6+20.1 86.9+14.3 0.005
Protein requirement (g/d) 73.8+£5.9 64.9+8.2 64.9+7.7 0.005
Delivered protein amount (g/d) 47.6+24.9 40.2+16.2 47.1+£16.6 0.366
Total delivered/required protein ratio (%) 63.5+31.2 61.7+22.3 72.7+12.3 0.368

Values are presented as mean=*standard deviation, number (%), or median (interquartile range).
NO = patients who were not received nutrition support; Oral = oral provision; EN = patients who were exclusively received enteral nutrition
through a feeding tube; PN = patients who were exclusively received parenteral nutrition; ENPN = patients who were exclusively received

combined nutrition (enteral and parenteral); APACHE II = Acute Physiology and Chronic Health Evaluation II; ICU =

30

intensive care unit.
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Table 4. Initiation of nutrition support according to nutrition
supporting routes

Route for nutrition  Initiation of nutrition support

support after ICU admission (d) P-value
PN group (n=38) 1.5+x1.4
Oral group (n=13) 1.9+1.1 0.006
EN group (n=11) 3.5+3.1

Values are presented as mean=*standard deviation.

ICU = intensive care unit; PN = patients who were exclusively
received parenteral nutrition; Oral = oral provision; EN = patients
who were exclusively received enteral nutrition through a feeding tube.

Table 5. Nutritional status according to nutrition consultation

Nutrition consultation (n=17)
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No nutrition consultation (n=59)

Intensive care unit status P-value P-value
Admission Discharge Admission Discharge
Weight (kg) 62.8+11.9 62.0+11.3 0.665 58.5+12.1 59.8+12.7 0.050
Albumin (g/dL) 2.7+0.6 2.8+0.2 0.682 2.7x0.6 2.8+0.4 0.056
"Total protein (g/dL) 48+1.1 5.1+0.7 0.011 4.7x1.1 5.0x0.7 0.004
Cholesterol (mg/dL) 101.1+43.5 90.0+37.0 <0.001 100.9+43.3 90.5+36.4 <0.001
Hemoglobin (g/dL) 10.9+2.4 9.4+1.4 <0.001 10.8+2.2 9.7+1.3 <0.001
Hematocrit (%) 32.5+7.5 28.1+x4.0 <0.001 32.2+7.2 28.7x4.1 <0.001
Caloric requirement (kcal/d) 1,467.4%176.1 1,398.1+183.5 0.198
Delivered caloric amount (kcal/d) 1,074.1+351.6 606.5+486.4 0.001
Total delivered/required caloric ratio (%) 73.5+25.8 45.6+36.3 0.007
Protein requirement (g/d) 70.4£8.5 67.1+£8.8 0.196
Delivered protein amount (g/d) 49.2+19.3 27.1x22.3 0.001
"Total delivered/required protein ratio (%) 69.0+25.1 42.3+34.0 0.006
Values are presented as mean=standard deviation.
Table 6. Clinical results of patients according to nutrition supporting route and nutrition consultation
Group
Total (n=45) P-value
EN (n=8) PN (n=25) ENPN (n=12)
Nutrition consultation 15 5 2 8
Hospital length of stay (d) 60.9x15.7 254=10.9 33.5x17.7 81.0x76.0 0.250
ICU length of stay (d) 16.3+10.3 13.8+7.2 8.0x2.8 20.0+11.9 0.289
No nutrition consultation 30 3 23 4
Hospital length of stay (d) 31.6x26.3 48.3+29.6 25.5+22.1 543354 0.061
ICU length of stay (d) 6.5+6.9 14.3+13.6 5.0+5.6 9342 0.054

Values are presented as number only or mean=+standard deviation.

EN = patients who were exclusively received enteral nutrition through a feeding tube; PN = patients who were exclusively received parenteral
nutrition; ENPN = patients who were exclusively received combined nutrition (enteral and parenteral); ICU = intensive care unit.
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Table 7. Daily required and delivered nutrition amount according to nutrition supporting route and nutrition consultation

Nutrition consultation (n=15)

EN group 5

Caloric requirement (kcal/d)

Delivered caloric amount (kcal/d)

Total delivered/required caloric ratio (%)

Protein requirement (g/d)

Delivered protein amount (g/d)

Total delivered/required protein ratio (%)
PN group 2

Caloric requirement (kcal/d)

Delivered caloric amount (kcal/d)

Total delivered/required caloric ratio (%)

Protein requirement (g/d)

Delivered protein amount (g/d)

Total delivered/required protein ratio (%)
ENPN group 8

Caloric requirement (kcal/d)

Delivered caloric amount (kcal/d)

Total delivered/required caloric ratio (%)

Protein requirement (g/d)

Delivered protein amount (g/d)

Total delivered/required protein ratio (%)

Values are presented as number only or median (interquartile range).

1,590.0 (1,462.5, 1,627.5)
1,003.7 (835.0, 1201.1)
58.9 (51.3, 75.5)
76.3 (70.2, 78.1

70.8 (45.2,79.8

1,655.8 (1,627.0, 1,684.5)
1,212.8 (1,184.0, 1,241.7)
732 (72.8,73.7)
79.5 (78.1, 80.9)
67.4 (60.5, 74.3)
85.0 (74.8,95.1)

1,311.3 (1,270.0, 1,543.5)
1,244.5 (1,103.2, 1,323.8)
88.6 (81.9, 96.1)
62.9 (61.0, 74.1)
48.8 (44.4, 56.0)
71.4 (68.7, 78.0)

No nutrition consultation (n=30) P-value
3
1,589.5 (1,467.3, 1,589.8) 0.368
550.0 (425.0, 1,062.0) 0.456
34.6 (28.4, 66.8) 0.456
) 76.3 (70.4, 76.3) 0.368
54.0 (35.3, 65.2) 26.1 (22.8, 53.0) 0.655
) 34.2 (32.2,69.4) 0.456
23
1,261.3 (1,229.5, 1,452.4) 0.027
827.4 (652.9, 994.7) 0.071
68.3 (47.5,77.7) 0.367
60.6 (59.0, 69.7) 0.031
38.1 (29.6, 46.2) 0.035
58.6 (44.9, 76.3) 0.049
4
1,291.3 (1,182.5, 1,372.5) 0.610
1,166.1 (836.2, 1,335.3) 0.865
93.6 (71.7,97.3) 0.307
62.0 (56.7, 65.9) 0.307
45.8 (35.7, 48.6) 0.308
71.9 (57.2, 80.8) 0.865

EN = patients who were exclusively received enteral nutrition through a feeding tube; PN = patients who were exclusively received parenteral
nutrition; ENPN = patients who were exclusively received combined nutrition (enteral and parenteral).
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