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The Effects of High Fat Formula on the Blood
Glucose Control of Brain-injured Patients: A
Pilot Study
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Purpose: Hyperlycemia after brain injury is known to be
a risk factor that is correlated with hospital infection, mor-
tality and the length of the hospital stay, There have been
some reports about the use of a reduced-carbohydrate,
modified high fat enteral formula for improving the blood
glucose control and clinical outcomes of patients with
type 2 diabetes, This pilot study evaluated the glucose
control of brain-injured patients who were admitted into
the neurointensive care unit (NCU) and they received ei-
ther standard formula or high fat formula,

Methods: Fourteen subjects were collected and they
were divided into the experimental (high fat formula) and
the control (standard formula) groups, We investigated the
blood glucose levels, the total dose of insulin used, the
number of patients who received insulin, the rate of hospi-
tal infection, the number of hospital days, the number of
NCU days, the days of mechanical ventilation, the body
mass index and the mental status of the subjects,
Results: The hospital infection rate of the control group
was higher than that of the experimental group, but the
daily blood glucose level, the number of patients who re-
ceived insulin and the total dose of insulin used were not
statistically different between the two groups. The number
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of hospital days, the number of NCU days and the days
on mechanical ventilation or the number of patients on
mechanical ventilation were lower in the experimental
group than that in the control group, but there were no
statistically significant differences,

Conclusion: These results suggest that the use of high
fat enteral formula as compared to standard formula may
decrease the hospital infection rate in critically ill patients
after brain injury, But high fat formula did not have benefi-
cial effects on the blood sugar level and insulin dosage,
(JKSPEN 2011;4(1):21-26)
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glucose, Hospital infection
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Table 1. Nutrient composition of the enteral formulas (per 1000
ml)

Nutrients Standard formula High fat formula
Carbohydrate (g) (%) 140 (51) 110 (40)
Protein (g) (%) 45 (18) 50 (20)
Fat (g) (%) 30 (31) 45 (40)
Fiber (g) 20 25
Vitamin A («gRE) 200 200
Vitamin D (1« g) 1.4 1.4
Vitamin E (mg-a-TE) 2.1 4
Vitamin K (2g) 16 16
Vitamin B; (mg) 0.3 0.3
Vitamin B, (mg) 04 04
Vitamin Bs (mg) 0.4 0.4
Vitamin By, (#£g) 0.6 0.6
Vitamin C (mg) 20 40
Folic acid (g) 85 85
Niacin (mg NE) 32 32
Biotin (1 g) 8 8
Pantothenic acid (mg) 14 14
Choline (mg) 95 95
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Table 2. Demographic data of the subjects

Experimental Control P-value
group (n=7) group (n=7)

Sex (male/female) 3/4 2/5 NS

Age (years) 60+13 62+15 NS

BMI (kg/m’) 24.8+3.1 21.4+39 NS

Total lymphocyte count 879+261 880+360 NS
(mm’)

Serum albumin (g/dl) 3.4+0.4 3.1+0.5 NS

Diagnosis NS
Vascular 5 (71.4%) 5 (71.4%)
Traumatic brain injury 2 (28.6%) 2 (28.6%)

Mental status NS
Alert 1 (143%) 2 (28.6%)
Drowsy 2 (28.6%) 1 (14.3%)

Stupor 2 (28.6%) 2 (28.6%)
Semicoma 1 (14.3%) 1 (14.3%)
Coma 0 (0%) 1 (14.3%)

Mental status = mental status at hospital admission.
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Table 3. Average nutrient amounts during the first enteral feeding 5 days

Experimental group (n=7) Control group (n=7) P-value
Calories (kcal) Dayl 5214208 357+113 For day effect: 0.005
Day2 700+374 3861146 For group effect: NS
Day3 829+535 686+146 For day X group effect: NS
Day4 943+532 771£236
Day5 921+627 985+226
Protein (g) Dayl 26+10 16+5 For day effect: 0.005
Day2 35+19 17£7 For group effect: NS
Day3 35+11 31+7 For day X group effect: NS
Day4 4727 35£11
Day5 46+31 44+10
Carbohydrate (g) Dayl 57+23 50+16 For day effect: <0.001
Day2 77+41 53421 For group effect: NS
Day3 91+59 96121 For day X group effect: NS
Day4 104£59 108+33
Day5 101+£69 138432
Fat (g) Dayl 2349 1143 For day effect: 0.011
Day2 32£17 12+4 For group effect: NS
Day3 37124 2114 For day X group effect: NS
Day4 42424 23+7
Day5 42428 30+7
NPO duration 4.3+1.1 4.8+23 NS
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Table 4. Prognosis of the subjects

Table 5. Fasting blood sugars during the first enteral feeding 5
days

Experimental ~ Control group
group (n=7) (n=7) P-value
Insulin numbers* 2 (28.6%) 1 (14.3%) NS
Insulin dosage 8£8 940 NS
(Apidra unit) "
Hyperglycemia 21429 27+38 NS
score (%)
Mental status’ NS
Alert 5 (71.4%) 3 (42.9%)
Drowsy 0 (0%) 1 (14.3%)
Stupor 1 (143%) 2 (28.6%)
Semicoma 0 (0%) 0 (0%)
Coma 0 (0%) 0 (0%)
Expire 1 (14.3%) 1 (14.3%)
Hospital infection' 0 4 (57.1%)  0.018
Hospital days 55+23 74127 NS
NCU days 177 26+8 NS
Ventilator days 719 14+17 NS

Experimental group Control group

=7) =7) P-value
Dayl FBS 129+34 148+25 For day effect:
(mg/dl) NS
Day2 FBS 148+40 135423 For group effect:
(mg/dl) 0.043
Day3 FBS 128+29 131+29 For day X group
(mg/dl) effect: NS
Day4 FBS 139+27 137428
(mg/d)
Day5 FBS 129+12 128+33
(mg/dl)

*Insulin numbers: number of patients who administered insulin;
"Insulin amount: mean administered insulin; THyperglycemia
score (%): percentage of hyperglycemic days (blood glucose more
than 150 mg/dl) compared to total research days; Mental status
: mental status after 14 days nutrients administration; ! Hospital
infection: number of patients who experienced hospital infection
during the research period.
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FBS = fasting blood sugar.
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