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Purpose: to use the regimen of ketogenic diet (modified atkin diet) in 

addition to anti-epileptic drugs in controlling cases of intractable 

epilepsy and compare the results with cases receiving anti-epileptic 

drugs only from one month to 36 months.  

Subjects and methods: This is a case control study which was 

performed on  15 cases of refractory epilepsy received anti-epileptic 

drugs and follow ketogenic diet (modified atkin diet) which are the 

cases , and 15 patients with refractory epilepsy received antiepileptic 

drugs only which are the control with age ranging from 1-36 months 

and mean age(1.63 ± 1.13).  

Results: showed that, the frequency of convulsions before diet ranged 

from  2 to 40 with mean 12.4 and standard deviation( SD) 10.769 

compared to the frequency of convulsions after diet ranged from  0 to 

10  with mean 2.20 and standard deviation 2.95 and there was 

statistically significant difference between the two groups (P. value was 

0.001). There was no statistically significant difference between lipid 

profile of the patients before diet and after diet. Mean ± standard 

deviation of Quality Of Life (QOL) scores was 15.71 ± 1.38 before diet 

which changed to 25.57 ± 3.41 after diet .This difference was 

statistically significant (P. value was 0.000).  

Conclusion: Modified atkin diet (MAD) improved patients with 

intractable epilepsy as regards to frequency of convulsions and quality 

of life. 
                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
The ketogenic diet is a main stream non pharmacologic therapy that was developed to reproduce the success and 

remove the limitations of the non-main stream use of fasting to treat epilepsy (Stafstrom and Rho, 2012). 

 

The original Atkins diet is very low in carbohydrates and was developed as a weight reduction therapy. The term 

'modified Atkin diet''(MAD) describes the lower carbohydrates limit compared to Atkins recommendations and the 

emphasis of high fat foods as required on the ketogenic diet (Kossoff et al., 2012). 
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The (MAD) was created at Johns Hopkins Hospital to offer a less restrictive dietary treatment. 

 

MAD limits carbohydrates and emphasis protein and fat intake for weight loss. 

MAD is easier to follow, requiring no calorie or fluid restrictions, although it does limit carbohydrate intake to 

around 15 g per day. Allowed breakfast foods include high-fat meats such as bacon, sausage and ham, as well as 

eggs and cheese. Low- carbohydrates breads may be allowed in small amounts, as long as the total carbohydrate 

intake remains within the prescribed levels (Freeman et al., 2007).  

 

On the ketogenic diet, carbohydrates are restricted and so cannot provide for all the metabolic needs of the body. Instead, 

fatty acids are used as the major source of fuel, These are used through fatty-acid oxidation in the cell's mitochondria (the 

energy producing part of the cell).Humans can convert some amino acids into glucose by a process called gluconeogenesis 

,but cannot do this for fatty acids (Hartman et al ., 2007  ).   

 

Most individuals with epilepsy can successfully control their seizures with medications. However, 20-30% fail to 

achieve such control despite trying a number of different drugs (Kossoff, 2009).For this group, and for children in 

particular, the diet has found a role in epilepsy management (Freemanetal., 2007).  

 

Subjects and Methods:- 
This is a case control prospective study which was performed on 51 cases of refractory “intractable "epilepsy with 

age ranging from1-36 months and mean age (1.63 ± 1.13) received anti-epileptic drugs and follow ketogenic diet 

(modified atkin diet) which are the cases , and 15 patients with refractory epilepsy received anti-epileptic drugs only 

which are the control. They were 6 males and 9 females (the cases) and the same for the control. They were 

collected from Outpatient clinics and pediatric departments from Ain Shams university hospital and Benha 

university Hospital from December 2015 till December 2016. 

 

Inclusion criteria:- 
 Intractable epilepsy:- 

 Inadequate seizure control despite a trial of 2 or 3  anti-epileptic drugs (AED) that are suitable for the type of 

epilepsy and have been appropriately prescribed at maximum  tolerated doses (Berg, 2004). 

 Or adequate seizure control with unacceptable drug-related side effects (Goetal., 2008) 

 

Exclusion criteria: 

1. Carnitine deficiency (primary). 

2. Carnitine palmitoyl transferase (CPT) 1or 2 deficiency. 

3. Carnitine translocase deficiency. 

4. Β-oxidation defects. 

5. Medium-chain acyl dehydrogenase deficiency (MCAD). 

6. Long-chain acyl dehydrogenase deficiency (LCAD). 

7. Short-chain acyl dehydrogenase deficiency (SCAD). 

8. Porphyria. 

9. Pyruvate carboxylase deficiency. 

 

Methods:- 

Patients were subjected to the following before initiation of the diet:- 

1. Full history taking with special emphasis on:  

Types of convulsions ,onset of convulsions, frequency of convulsions, duration of convulsions ,what increase what 

decrease the convulsions, types and number of drugs used , doses, compliance, side effects noticed and it is 

frequency. 

 

2. Full detailed examination. 

3. Laboratory investigations : 

 Serum lipid profile: (cholesterol, triglycerides, LDL, VLDL and HDL) 

 ABG (Blood gases) 

 liver function tests 

 kidney function tests 
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 serum ammonia 

 

Statistical Analysis:-  
The data were coded, entered and processed on computer using SPSS (version 18).The results were represented in 

tabular and diagrammatic forms then interpreted. Mean, standard deviation, range, ‎frequency, and percentage were 

used as descriptive statistics. 

The following test was done:  

 Student's-test was used to assess the statistical significance of the difference between two populations means in a 

study involving independent samples. 

 Student's paired t-test was used to assess the statistical significance of the difference between two populations 

means in a study involving paired samples. 

 

P value was considered significant as the following:-  

* P > 0.05: Non significant 

* P ≤ 0.05: Significant 

 

Results:- 
Table (1) shows that , the frequency of convulsions before diet ranged from  2 to 40 with mean 12.4 and standard 

deviation 10.769 compared to the frequency of convulsions after diet ranged from  0 to 10  with mean 2.20 and 

standard deviation 2.95 and there was statistically significant difference between  the two groups (P. value was 

0.001). 

Table (2) shows the Severity  according to the Chalfont score Before diet ranged from  13 to 30 with mean 20.93 

and standard deviation 4.75 compared to the Severity Chalfont score After diet ranged from  0  to 24 with mean 8.53 

and standard deviation 7.818 and there was statistically significant difference between  the two  groups (P. value was 

< 0.001).  

 

Table (3) shows that, there was no statistically significant difference between lipid profile of the patients before diet 

and after diet. 

 

Table (4) shows that, the mean ± standard deviation of Quality Of Life (QOL) scores was 15.71 ± 1.38 before diet 

which changed to 25.57 ± 3.41 after diet and this difference was statistically significant. 

 

Table  1:- Comparison between the initial and final frequency of convulsions of  the studied patients using paired t-

test.  

 FREQUENCY Difference Paired T-test  

Before After Mean SD t P-value 

Range 2 - 40 0 - 10 10.200 9.901 3.990 0.001* 

Mean±SD 12.400 ± 10.769 2.20 ± 2.95 

Percentage 

of change of 

convulsion 

frequency 

82.25% 

*= significant 

 

Table 2:- Comparison between the severity according to chalfont score before and after diet  of  the studied patients 

using paired t-test. 

 Severity Chalfont score Difference Paired T-test  

Before After Mean SD t P-value 

Range 13 - 30 0 - 24 12.400 6.468 7.426 <0.001* 

Mean±SD 20.93 ± 4.75 8.53 ± 7.818 

percentage of change of Severity  -59.236 

*=significant 
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Table 3:- Comparison between the initial and final lipid profile items of the studied patients using paired t-test.  

 Before After T-test 

t P-

value 

Cholesterol Range 144 - 178 144 - 180 -.998 .335 

Mean±SD 154.60 ± 9.62 165.60 ± 11.62 

HDL Range 41 - 52 41 - 52 -1.786 .096 

Mean±SD 45.46 ± 4.20 46.53 ± 4.34 

         LDL Range 70 - 105 75 - 107 -1.097 .291 

Mean±SD 86.33 ± 10.32 88.20 ± 8.85 

Triglycerides Range 66 - 100 66 - 100 -1.409 .181 

Mean±SD 85.53 ± 10.08 87.66 ± 10.28 

VLDL Range 35 - 55 35 - 55 -1.998 .035 

Mean±SD 51.21 ± 4.90 52.3 ± 4.9  

 

Table 4:- Comparison between initial and final Quality Of Life (QOL) scores using paired t-test. 

 Before After T-test 

t P-value 

QOL mean±SD 15.71 ± 1.38 25.57 ± 3.41 -9.994 0.000 

 

Discussion:- 
Refractory epilepsy can be defined as inadequate seizure control despite appropriate medical therapy with 2 or 3 

AEDs or more  in maximally tolerated doses for 18 months to 2 years or adequate seizure control with unacceptable 

drug-related side effects (Go, and  Snead 2008). 

 

The ketogenic diet is a mainstream, non-pharmacologic therapy that was developed to reproduce the success and 

remove the limitations of the non-mainstream use of fasting to treat epilepsy. Although popular in 1920 and 1930, it 

was largely abandoned in favor of new anti convulsant drugs (Freeman et al., 2007). Most individuals with epilepsy 

can successfully control their seizures with medication. However, 20-30% fail to achieve such control despite trying 

a number of different drugs. For this group, and for children in particular, the diet has once again found a role in 

epilepsy management (Kossoff et al., 2009. 

 

The ketogenic diet (KD) is an established non pharmacologic therapy for children with intractable epilepsy 

(Kossoff, 2004). It has been used worldwide for the treatment of intractable childhood epilepsy (Kossoff and  

McGrogan, 2005). 

 

The original Atkins diet is very low in carbohydrates and was developed as a weight reduction therapy. The term 

'modified Atkin diet (MAD) describes the lower carbohydrate limit compared to Atkins recommendations and the 

emphasis of high fat foods as required on the ketogenic diet (Kossoff et al., 2012). 

 

The (MAD) was created at Johns Hopkins Hospital to offer a less restrictive dietary treatment. 

MAD limits carbohydrates and emphasis protein and fat intake for weight loss. 

 

MAD is easier to follow, requiring no calorie or fluid restrictions, although it does limit carbohydrate intake to 

around 15 g per day. Allowed breakfast foods include high-fat meats such as bacon, sausage and ham, as well as 

eggs and cheese. Low- carbohydrates breads may be allowed in small amounts, as long as the total carbohydrate 

intake remains within the prescribed levels (Freeman et al.,2007).  

 

The modified Atkins diet (MAD) induces ketosis, but without fluid, caloric, or protein restriction, nor the 

requirement for fasting, food weighing, or hospitalization (Kossoff et al., 2007 and Kang et al., 2007) 

 

Also, MAD induces a state of ketosis by providing a high fat content and few carbohydrates, so it may control 

seizures by a mechanism similar to that of the KD (Stafstrom, 2004). 
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This study showed that, the frequency of convulsions before diet ranged from 2 to 40 with mean 12.4 and standard 

deviation 10.769 compared to the frequency of convulsions after diet ranged from 0 to 10 with mean 2.20 and 

standard deviation 2.95 and there was statistically significant   difference between the two groups (P. value was 

0.001). 

 

This is in agreement with El-Rashidy et al.(2013) who  found that there was a  decrease in frequency of seizures in 

6 of 15 patients on modified atkin diet (MAD), also this is in agreement with the study done in 2010 by Mirjavadi et 

al., who treated 66 intractable epilepsy children with  MAD and found that after 3 months, 12 patients (12.2%) were 

seizure free and 39 patients (59%) showed 50% or more  reduction in seizure frequency. Our results are in 

concordance with Karimzadeh et al.(2011) who treated 26 “children with intractable epilepsy”‎with KD 4:1 (fat: 

carbohydrates) and found that at the end of the third month, acceptable decrease in seizure frequency (at least 50%) 

had occurred in 87% of children, of which 39% had complete seizure control. At the end of the sixth month, 63% of 

the patients were seizure free. Also Squeal.(2013)  in alarge study done on 317 Chinese children showed >50% 

seizure reduction after intake of MAD. 

 

This study showed that, the Severity Chalfont score Before diet ranged from 13 to 30 with mean 20.93 and standard 

deviation 4.75 compared to the Severity Chalfont score After diet ranged from  0  to 24 with mean 8.53 and standard 

deviation 7.818 and there was statistically significant difference between the two  groups (P. value was < 0.001).      

 

Concerning lipid profile of the patients (cholesterol, triglycerides, high density lipoproteins, low density lipoproteins 

and very low density lipoproteins) there was no significant difference in the lipid profile before and after MAD. This 

is in agreement with Danish study performed by Maria et al.(2016) in which patients with refractory epilepsy 

received MAD showed no significant increase in free cholesterol, triglycerides, LDL, HDL and VLDL. 

 

On the other hand, other study reported that there was elevation in “serum cholesterol levels, serum triglycerides 

levels, serum LDL levels and decrease in serum HDL levels”‎by using classic solid KD (Fenton et al.,2009). 

 

This study showed that the mean ± standard deviation of Quality Of Life (QOL) scores was 15.71 ± 1.38 before diet 

which changed to 25.57 ± 3.41 after diet .This difference was statistically significant (P. value was 0.000). 

 

Conclusion:- 
Ketogenic diet (modified atkin diet " MAD") improved patients with intractable epilepsy as regard to frequency of 

convulsions and quality of  life.  
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