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ARTICLE INFO Abstract

The low glycemic index diet (LGID) was applied to seventeen patients who had 
previously been treated with the ketogenic diet (KD) but had demonstrated either 
partial (n=9) or no (n=8) improvement in seizure control. In 3 out of 8 patients in 
whom the KD failed, transition to the LGI diet led to reduction in seizure frequency by 
30 to 70 %.In the group with an initial partial response to the KD, four out of 9 patients 
demonstrated a further reduction in seizure frequency while on the LGID, by 20, 20, 30 
and 40% respectively. Two of the 9 patients maintained the seizure control previously 
achieved on the KD and the remaining 3 patients deteriorated/ presented an increase in 
number of seizures. During the LGID improvement in seizure control was combined with 
preservation of ketosis although markedly reduced in comparison to the KD and with 
reduced blood glucose below the level of 90 mg/dL. Deterioration of seizure control in a 
patient after an initial improvement during the LGID was combined with an elevation of 
blood glucose levels while ketone bodies remained unchangeable. In addition, patients 
who did not benefit from the LGID had difficulty in maintaining glucose levels under 
90 mg/dL. Our data give evidence that the low glycemic index diet may have a different 
therapeutic mechanism from ketogenic diet. 

Introduction
Over the last decades, the ketogenic diet (KD) has become 

a valuable weapon in the management of intractable seizures 
[1,2]. However not all of patients truly benefit from this therapy. 
In addition, the application of KD is limited by the fact that 
many patients cannot tolerate it while some others present with 
significant side effects [3-5]. Recently, many efforts have been 
made to improve its tolerability. For instance, a modified Atkins 
used by Kossof et al. is another good alternative of KD for treating 
patients with refractory epilepsy [6]. Other efforts are including 
the use of branched chain amino acids and creatine as adjunctive  

 
treatments to ketogenic diet [7,8]. Moreover, a low glycemic index 
diet (LGID) has been successfully used in patients with refractory 
epilepsy. The level of ketosis in the reported cases was less than 
that of the classical KD but still higher than that of conventional 
diets [9-12]. We present our experience of 17 patients who were 
initiated on the LGID. All these patients were previously following a 
traditional KD for a certain period of time but demonstrated partial 
or no improvement in seizure control. Our results are recorded and 
discussed in an effort to delineate the mechanism of action / the 
therapeutic effect of both diets.

https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2019.20.003438


Copyright@ Athanasios Evangeliou | Biomed J Sci & Tech Res | BJSTR. MS.ID.003438.

Volume 20- Issue 2 DOI: 10.26717/BJSTR.2019.20.003438

14961

Methods
Our study population consisted of the following groups of 

patients: Those with refractory epilepsy who were on ketogenic diet 
and their seizures were reduced by 50-80% (KD-responders, n= 9) 
and those in whom the KD failed to control their seizures (KD-non 
responders, n=8). Patients’ clinical and biochemical characteristics 
are presented for both groups in tables 1 and 2. A prerequisite for 
the inclusion of patients with partial improvement while on the KD 
was the stability on their condition defined as no change on the 

number of epileptic seizures for at least 3 months before taking 
part into the study. Non-response to ketogenic diet was defined 
as the failure of the KD to reduce seizure frequency when applied 
for at least 3 months. Moreover, patients included in the study did 
not have an overt inherited metabolic disorder, especially defects 
of b-acidosis. In all groups of patients, we gradually proceeded 
from ketogenic to low glycemic index diet while taking frequent 
measurements of their level of ketosis. As a principle was defined 
that in all patients under LGID plasma glucose levels should by 
maintained below ≤ 80 mg/dl.

Results
Table 1: Patients with non- response to KD

Pat. Seizure Decreasing 
(%) LGID Glu-KD Glu-LGID b-OH-b-KD b-OH-b-LGI AED- bef. 

LGID AED-LGID EEG Reduction of Seizure 
Activity (%)

1 80 90 60 4.7±0.4 3.7±0.5 4 2 100

2 50 100 2 4.8±0.8 3.6±0.7 4 2 40

3 30 80 70 4.3±0.9 2.4±0.8 3 3 0

4 0 80 70 4.8±0.7 3.8±0.6 3 3 20

5 0 90 60 5±0.6 3.6±0.9 4 4 0

6 0 100 90 4.5±0.7 4.9±1.3 2 2 0

7 0 80 60 5.1±0.9 2.5±1.2 3 3 0

8 0 100 100 4.3±0.4 4.1±0.8 3 3 0

LGID=Low Glycemic Index Diet; KD=Ketogenic Diet; Glu=Glucose; b-OH-b=Beta-Hydroxybutyrate; AED=Antiepileptic Drugs.

In 14 patients the application of the LGID resulted in reduction 
of ketosis whereas in 3 other patients no change in the levels of 
β-hydroxybutyrate was observed. Two of them were belonging 
in the group that the ketogenic diet had complete failure while 
the other one in the group that ketogenic diet had partial success 
(Patients no 6 and 8 in the Table 1 and 8 in the Table 2). No one 
from these three patients was helped from the LGID. In 3 out of 8 
patients in whom the KD completely failed, transition to the LGI 
diet managed to reduce seizure frequency by 30, 50 and 80% 
respectively (Table 1). The patient with the greatest reduction 

(80%) in seizure frequency, subsequently showed a relapse in the 
number of epileptic seizures the following 3 months which was 
combined with an increase in blood glucose levels from 70 to 100 
mg/dl. When glucose levels decreased at 70 mg/dl, by reducing 
diet calories, the patient obtained the previous seizure control. (In 
the same time/during the study period) Despite fluctuations in 
seizure frequency and blood glucose levels during the study period, 
patient’s ketone body levels did not show any significant change. 
The other two patients remained in a stable improved condition for 
a time period longer than 6 months.

Table 2: Patients with partial- response to KD  

Pat. Seizure Decreasing (%) 
LGID Glu-KD Glu-LGID b-OH-b-KD b-OH-b-LGI AED- bef. 

LGID AED-LGID EEG Reduction of Seizure 
Activity (%)

1 80 90 60 4.7±0.4 3.7±0.5 4 2 100

2 50 100 2 4.8±0.8 3.6±0.7 4 2 40

3 30 80 70 4.3±0.9 2.4±0.8 3 3 0

4 0 80 70 4.8±0.7 3.8±0.6 3 3 20

5 0 90 60 5±0.6 3.6±0.9 4 4 0

6 0 100 90 4.5±0.7 4.9±1.3 2 2 0

7 0 80 60 5.1±0.9 2.5±1.2 3 3 0

8 0 100 100 4.3±0.4 4.1±0.8 3 3 0

LGID=Low Glycemic Index Diet; KD=Ketogenic Diet; Glu=Glucose; b-OH-b=Beta-Hydroxybutyrate; AED=Antiepileptic Drugs.
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Four out of 9 patients with an initial partial response to the 
KD, demonstrated a further reduction in seizure frequency while 
on LGID, by 20, 20, 30 and 40% respectively (Table 2). The patient 
who presented with a 30% improvement, after a two-month period 
on the LGID (showed a relapse of episodes), returned to baseline 
seizure frequency associated with an increase in glucose levels 
from 80 to 100 mg/dl. To reduce blood glucose levels, we reduced 
the number of calories provided to the patient but without any 
success. In the same time, no significant change in the patient’s 
ketone body levels was observed. In another patient with an initial 
20% reduction in seizure frequency during the first three months 
of the LGID, subsequently presented with an increase in the number 
of epileptic episodes along with an elevation of blood glucose 
from 60 to 90 mg/dl, although no change in his diet had occurred. 
Reduction in the number of calories provided was combined with a 
concomitant reduction in the number of seizures and fall of glucose 
levels. During the study period no adverse effects were recorded in 
our patients due to transition from the KD to the LGID (initiated on 
the LGID). 

Discussion 
Our first observation was that in 14 patients, application of the 

LGID resulted in reduction of ketosis whereas in 3 other patients 
no change in the levels of β-hydroxybutyrate was observed. One 
of them belonged in the team that the ketogenic diet had partial 
success while the other two in the team that ketogenic diet had 
complete failure. In the absence of an overt cause for this difference, 
we speculated that unchangeable ketone body levels were due to 
a potential unknown disturbance in glucose metabolism. This 
is further supported by the fact that two out of 3 patients had 
practically no change in glucose levels. Also, to all of these three 
patients, the application of LGID had totally failed to help them. 
May be, although the number of these patients is too small, we may 
hypothesize that difficulties in lowering the glucose levels is a bad 
predictive factor for the application of the low-glycemic index diet. 

There are many data, experimental and in human subjects, 
where disturbed glucose metabolism has been described in 
refractory epilepsy [13-15]. Abnormal oral glucose tolerance test 
is frequently seen in patients with intractable epilepsy [16] and 
this might be the case with our patients especially those two in 
whom neither ketone bodies nor blood glucose could be decreased. 
As mentioned above, among the group of KD-non responders, 
there were three patients who benefited by the transition to the 
LGID. In all three, we observed a concomitant decrease in both 
β-hydroxybutyrate and glucose levels. It should be strained here/
mentioned that ketone bodies although markedly decreased, did 
not reach normalization (<1,5mg/dl). Thus, seizure control does not 
seem to correlate with ketonemia as much as with reduced blood 
glucose. This speculation/ observation is in accordance with the 
fact that deterioration of seizure control in a patient was combined 
with an elevation of blood glucose levels while ketone bodies 
remained unchangeable. When blood glucose returned to desired 

reduced levels, a satisfactory reduction in seizure frequency was 
achieved. Another parameter that should be reported/ mentioned 
/considered is that in order to reduce glucose levels, the patient 
was put on a more calorie-restricted diet. 

As a result, we are not sure whether the factor contributing to 
the patient’s improvement is the decrease of Glucose levels or the 
restriction on calories or the combination of both factors. We have 
experimental data where the reduction of the ingesting calories 
has beneficial effects on the number of crises [17]. In the group 
where the KD had some success, four patients presented further 
improvement. In the patients where we initially observed a decrease 
of ketosis, we had a reduction of crises. Here we must notice, that 
although the ketosis reduced, the patients remained ketotic. The 
same patients showed a reduction of glucose with their glucose 
levels stably remaining under 80 mg/dl. We wondered about the 
cause of improvement in these four patients. Was it the reduction of 
ketosis or the reduction of glucose levels or both combined? Taking 
into consideration the number of patients we have; it is difficult to 
find an answer to this question. Here, it is interesting to observe 
that all four patients presented an increase of convulsions after a 
stable period of three to five months. 

However, in the same group some of the patients relapsed 
without displaying a reduction of ketosis. What we certainly 
noticed was an elevation of glucose levels to >100 mg/dl. 
Subsequent some of them demonstrated a new improvement not 
combined with a fluctuation of ketosis but with a reduction of 
glucose levels. Reciprocally was it impossible to attain a further 
reduction of the glucose levels with patients who did not display 
improvement, even by reducing the number of calories. The first 
question to be answered is why we had an elevation of glucose 
levels although nothing in the diet changed. Was the elevation 
of glucose levels a result of the convulsions or was it something 
that happened before the appearance of convulsions? The last 
question is one that considering the data we have is difficult to 
be answered. From experimental models we know that the acute 
appearance of convulsions increases the glucose metabolism. But 
we are also aware of the increased glucose metabolism due to 
chronic unregulated epilepsy. Therefore, it is indicated, that both 
the acute and the chronic resisting epilepsy are accompanied by 
the hypermetabolism of glucose [18-20]. This theory is supported 
by the fact that 2-deoxy-D-glucose (2DG), a substance that inhibits 
glycolysis has antiepileptic effects [21-24].

Conclusion
In conclusion, we believe that although the diet with a low 

glycemic index and the KD have some similarities, they display 
different mechanisms contributing to their outcome. This is 
indicated by the fact that people who negatively responded to the 
KD, displayed improvement with the diet with a low glycemic index, 
whereas patients who positively responded to the KD deteriorated 
after the application of the LGID. As a result, it is demonstrated that 
some people’s element contributing to their success is the ketosis 
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while others appears to be a decreased glucose level. It is even 
possible, that other patients’ therapeutic success is related to both 
factors while others adequate either a low degree of ketosis or the 
restriction on the number of calories. What factor achieved higher 
therapeutic success must do also with the individual characteristics 
in the metabolism of each person. Therefore, there must be made 
more intensive research about the individual characteristics of 
every single person’s metabolism. This will help us to make the 
existing diets more efficient, to develop new diets, or to allocate the 
appropriate diet to the appropriate person.
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