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TYPE OF FAT

ABSTRACT

Ketogenic therapy (KT) has been shown to be effective against seizures, but requires a fat intake
(80-90% of calories) much higher than is recommended by the American Heart Association
(AHA). There is conflicting evidence In the literature as to whether or not dyslipidemia is an
adverse effect of KT. Currently there are no available feeding options that provide a balanced
fatty acid profile similar to what is recommended by the AHA. KT prescription is designated as a
ratio of grams of fat to grams of carbohydrate plus protein. 76 patients who had been on KT for

at least 1 year were stratifled according to fat ratio and no effect of ratio on blood lipids was
observed. During therapy, oral fed patients usually receive a diet high in saturated fatty acids Blood Lipid Parameter Ratio <3:1 (n=42) Ratio 3:1 (n=29) Ratio >3:1 (n=47)
(SF) and tube fed patients usually receive a diet high in omega 6 fatty acids (w6). When the

patients were stratified between the high SF oral diet and the high w6 tube-fed diet, the following TG (mg/dL) 1609 952 203.9 198.3 2135 155.9
data were obtained using a t-test assuming unequal variances.

Regression analyses were performed on each blood lipid parameter versus ratio and no
significant correlations were found. Patients were then divided into groups of <3:1, 3:1, or
>3:1 ratio and a t-test assuming unequal variances was used to compare groups. NoO
significant differences were found with p<0.05.

Comparison of Orally fed and Tube fed Patients Mean Blood Lipids (mg.

=
a1
o

m Oral
m TF/Both

Lipid (mg/dL)

| —
o
o

HDL Chol (mg/dL)

Blood Lipids Oral-fed (n=38) | Tube-fed (n=37) °5.4 14.9 1.0 16.2 49.0 15.1

TG (mg/dL) 174.1 97.9 189.4 142.7 NonHDL Chol IdL |

HDL Chol (mg/dL) 52.3 15.1 50.5 13.2 on ol (mg/dL) 126.3 45.3 129.8 47.1 118.3 45.6 NonHDL Chol Tot

NonHDL Chol (mg/dL) 142.1 46.6 111.9 39.1* Blood Lipids

LDL Chol (mg/dL) 1069 47.5 765 26.9% LDL Chol (mg/dL) 033 403 (n=41) 932 44.4(n=26) 80.2 40.6 (n=41)

Total Chol (mg/dL) 195.6 495 162.5 37.2** Total Chol (mg/dL) = Patients were stratified according to route of feeding. * p<0.05 was considered significant
Total/HDL 40 16 35 1.3 J 181.8 46.6 180.9 49.8 168.8 47.2 (n=48) when comparing Orally fed (high SFA) versus Tube fed patients (high PUFA) using a t-test

assuming unequal variances.

P05, Tp<0.00T Total/HDL 35 1.2 38 15 36 1.3 S

= Ratio was not significantly different among groups 2.9 0.6 and 3.0 0.7 for Orally fed
and Tube fed patients (p=0.33).

AGE and GENDER KETOCAL®

= Same number of lipid values
were averaged before and during
KetoCal (KC) for each patient.
= Using all 5 patients, comparing
before and during KC using a
paired t-test, LDL Chol was
Iiiﬂﬂii trending towards significance,
kG077 p=0.07.
e = Eliminating the outlier patient,
KG0127, NonHDL, LDL, and
Total Chol were significantly
higher during compared to before
KC (p=0.02, 0.0008, 0.02).

The type of fat appears to be more important than the amount of fat for increasing the risk of
dyslipidemia on patients receiving KT for seizures.

RATIONALE

American Heart Association

= KT has been used for decades in the treatment of seizures, but the potential Recommendation
adverse effects of therapy are still unclear.

Blood Lipids (mg/dL) versus Age in Yez Mean Lipids (mg/dL) Before (B) and During (D) KetoCal for Individual Patients
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= Based on a ratio of fat:protein + carbohydrate, with patients typically starting at
a ratio of 3 or 4:1, representing 80-90% of their calories from fat.

= Some data suggests patients on therapy do not have a problem with
dyslipidemia (1), whereas other authors have found they do have a more Traditional Ketogenic
atherogenic blood lipid profile (2,3). One study has found that incorporation of Eggnog Oraled

polyunsaturated fatty acids (PUFA) may be able to improve the blood lipids (4).
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= Currently, none of the available feeding options for patients on KT is similar to
the recommended fatty acid profile calculated from the American Heart
Association recommendations in addition to the total fat intake.
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= Differences are seen, in

Blood Lipid Parameter | KetoCal patients (n=8) | All patients (n=93) mean blood lipids comparing

TG (mg/dL) 145.8 43.7 163.7 96.5 KC patients to the whole KT
population, however not

Orally fed: Typically heavy whipping cream, mayonnaise, fats in meat and rraditional Ketogenic Age range (years)
cheese; therefore, very high in saturated fatty acids (SFA). Eggnog Tubed

Tube fed: MicroLipid® a safflower oil emulsion is used as major fat source,;

: T - HDL Chol (mg/dL
therefore, very high in PUFAS, specifically omega-6. Thle only differences found forlage v!ere 0-3 yr oldslhaﬂ ? significantly h|gher_m(_ef_;1n TIG (h ? )/d M 08 1S statistically significant. This
KetoCal® (4:1) and Benecalorie® : Commercially available products are value c_:ompared to 12-15 yr olds (p=0.01) and j‘ota Chol was found to be significantly NonHDL Chol (mg/dL) 146.5 43.3 125.3 43.0 may potentially be due from
mostly monounsaturated fatty acids (MUFA) with KetoCal using higher in >15 yr olds compared to 12-15 yr olds (p=0.01). LDL Chol (mg/dL) 117.5 40.1 93.9 36.7 the small number of KC

Blood Lipid Parameter Males (n=42)

Total Chol (mg/dL) 193.9 50.2 176.7 43.5 patients and the power

Total/HDL 42 0.9 37 19 needed to detect a difference.
METHODS TG (mg/dL) 187.7+122.0 (n=42) 173.9+122.3 (n=33) 0.63 CONCLUSIONS

hydrogenated soybean oil and therefore may be high in trans
fatty acids.

= We conducted a retrospective analysis of blood lipids: triglycerides (TG), HDL cholesterol HDL Chol (mg/dL) 50.5+14.1 (N=42) 52.5+14.3 (n=33) 055 The type of fat appears to be more important than the amount of fat for increasing the risk of
(HDL), NonHDL cholesterol (NonHDL), LDL cholesterol (LDL), total cholesterol (Total), and dyslipidemia in patients receiving KT for seizures. One major disadvantage to the retrospective
Total/HDL In patients on ketogenic therapy at Shands at the University of Florida since 1995 NonHDL Chol (mg/dL) 132.3+46.2 (n=42) 120.8+44.2 (n=33) 0.28 data is we can not ensure all blood values were taken fasting. A prospective study has been
through 2006. R D | designed and is currently underway in the General Clinical Research Center at Shands at UF
LDL Chol (mg/dL) B B to examine the issue of dyslipidemia more closely in this patient population.
= Data was collected and entered into Excel sheets for patient care, audited, and then entered 95.6141.3 (n=40) 87.8+42.1 (n=32) 0.43
Into an Access database and audited for copy/paste errors. Queries were designed to retrieve Total Chol (mg/dL) REFERENCES
the data. 182.9+47 .4 (n:42) 175.3+46.2 (n:34) 0.48 1. Schlvvartz R, Boyes S, Aynseley-Green. Metabolic effects of three ketogenic diets in the treatment of severe epilepsy. Dev Med Child
Neurol. 1989;31:152-160.
Total/HDL 2. Kwiterovich Jr. P, Vining E, Pyzik P, Skolasky R, Freeman J. Effect of a high-fat ketogenic diet on plasma levels of lipids, lipoproteins, and
= Patients were stratified into groups according to age, sex, time on diet, ratio, and route of 3.911.3 (n=42) 3.5+1.3 (n=33) 0.27 apolipoproteins in Children. JAMA. 2003;290:912-920. o o | | o
feeding and values were averaged per patient within groups. 20522952_9';:151%[]2%22'5 Kim DW, Kim HD. Early- and late-onset complications of the ketogenic diet for intractable epilepsy. Epilepsia.

4. Fuehrlein B, Rutenberg M, Silver J, Warren M, Theriaque D, Duncan G, Stacpoole P, Brantly M. Differential metabolic effects of

No Slgmflcant differences at p<0'05 were found comparing blood “pld parameters of males saturated versus polyunsaturated fats in ketogenic diets. J Clin Endocrinol Metab. April 2004; 89(4):1641-1645.

= Descriptive statistics, t-tests, and regression analysis were performed in Excel and StatTools and females using a t-test assuming unequal variances.

with p<0.05 set for significance. Data are presented as mean + standard deviation.



