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What is the IMPACT of epilepsy?

50 000 000 3-6

More than 50 million people are living with epilepsy globally GREATER

RISK

OF PREMATURE

DEATH

TIMES

CAUSES OF
TREATMENT GAP:

-lock of trained staff
- pOOr OXCess to anti-epileptic medicines
- sodetal misconceptions

- poverty
- low prioritization for the treatment of epilepsy
https://www.who.int.2017
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* Tijes.RD et al.Lancet.2019 * Ottman R et al. Neurology.2011 * Jory Cet al. Seizure.2019 - g\ 'B .
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Excitation/Inhibition iImbalance
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MNormal Brain |

394

Excitation o
Inhibition
Glutamate
Aspartate GABA
| Epileptic Brain |
IE}{EItaUGH

https://www.memorangapp.com.2001

Inhibitic::-nl

Modified from White, 2001
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Classical KD (4:1 ratio) MCT KD

m Fat - 90% m Fat - 73% (30-60%

MCT)

m Protein - 6% ® Protein - 10%

m Carbohydrate - 4% m Carbohydrate - 17%

LGIT MAD/MKT (~1:1 ratio)

m Fat-60% mFat - 65%

m Protein - 30% ® Protein - 35%

m Carbohydrate - 10% u Carbohydrate - 5%

https://www.myanmarpaedneuro.org.2018
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Diet Design Food Measuremeant Inifi.:l::c:nn
Classical Ketogenic According to a ratio (Gram scale Inpatient
Diet (KD) of the grams of fat
compared to the @
Est. 1521 grams of protein plus
carb; Usually 3:1 or 4:1
Medium Chain According to the Gram scale Inpatient
Triglyceride Ketogenic | percentage of calories
Diet (MCTKD) coming from MCTs,
usually 30-60% @
Est. 1871
Modified Atkins Diet According to Household measures Usually
(MAD) carbohydrate outpatient
rastriction; Usually @
Est. 2002 limited to 10-20
grams/day
Low Glycemic Index According to the Household measures Usually
Treatment (LGIT) glycemic index outpatiant
of foods
Est. 2002 @

https://www.myketocal.com
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SH. Kim et al. Brain Dev.2017
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Table 2. Seizure Frequency

’

No. (%) EPILEPSY
Variable KD (n=52) MAD (n = 52) LGIT diet (n = 54)
Seizure frequency at 24 wk
Median (IQR) 3.3(1.2to14)  4(0.5-10) 4(0.4-11)
Mean (SD) 9.4 (14) 11(19) 8.7 (12)
Achieved specific cutoff points after 24 wk
of intervention
Complete resolution 6(11.5) 8(15.4) 9(16.7)
>90% Reduction 6(11.5) 6(11.5) 8 (14.8)
>50% Reduction 23(44.2) 13 (25.0) 15 (27.8)
<50% Reduction 13 (25.0) 14 (26.9) 15 (27.8)
Increase in seizure frequency at 24 wk 4(7.7) 11(21.2) 7(12.9)
% Change in seizure frequency
Per-protocol analysis
Median (IQR) -67 (-87 to -57 (-92to -60 (-92 to -24)
-37) -5.5)
Mean (5D) -60(33) -48 (46) -55(40)
Intention-to-treat analysis o . _
P=0/36 Median (IQR) :gg}(—ss to  -45(-91to-7) -54(-92t0-19) f;g[:”&a[;'T{g:ﬂ';ﬁm'"ggtqga”‘?ﬂw
Mean (SD) ~60 (32) ~46 (45) 752 (41) glycemic index therapy:

MAD, modified Atkins diet.

Sondhi V et al. JAMA Pediatr. 2020
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EPILEFSY

Table 3. Difference in Seizure Reduction With the 3 Treatment Strategies®®

Per-protocol analysis

A’ltentinn-tn-tree}qnawsis

Comparison between interventions Median (95% CI) Mean (95% CI) I Median (95% Cl) \ Mean (95% CI)
KD-MAD -10(-26t05) -12 (-281t0 3.2) -21(-29to0 3) -14(-281t0 0.61)
KD-LGIT -7 (-17 to 10) -5.7(-20t0 8.4) -12(-21to7) -8.1(-221t05.5)

Abbreviations: KD, ketogenic diet; LGIT, low glycemic index therapy; MAD,
modified Atkins diet.

? In both the per-protocol and intention-to-treat analyses, the lower limit of the
95% Cl of the median difference and mean difference in seizure reduction

between MAD and KD, as as n LGIT diet and KD, breached the
noninferiority margin of -15 percentage points.

P Data are given as percentage points.

[33.3%]).
-

(points. Treatment-related adverse events were similar between the KD (31 0f 55 [56.4%]) and
MAD (33 of 58 [56.9%]) arms but were significantly less in the LGIT diet arm (19 of 57

Sondhi V et al. JAMA Pediatr. 2020
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EPILEPSY
Table 2
Seizure outcomes at 3, 6, and 12 months after starting a low glycemic
index diet.
3 months 6 months [2 months
N =36 (‘%) N =36 (%) N =36 (%)
tos) [ Free 2(6) 2(6) 2000 | ¢ ovy i,
Good responder 1 </9()-99%; reduction 8 (22) 7(19) T(19) } Jlo 5 6l
SO | 50-<90% reduction 10 (28) 12 (33) 10(28) | o Lais
Poor responder — <5(0% reduction 16 (44) 12 (33) 14 (39)
‘?;‘;‘: Withdrawal 0 3(8) 3(8)

SH. Kim et al. Brain Dev.2017 .
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Table 3
Laboratory abnormalities at 3 months after the low glycemic index treatment. EP”_EPSY
Baseline (5D) After (SD) Reference Unit p — value N of values out
3 months range of reference range
White blood cell count 6.5 23 6.1 1.8 4-10.8 ]{]';fuL 0.7 0
Hemoglobin 13.7 1.4 138 1.6 13-17.4 g/dL 0.7 0
Platelet count 256.0 56.1 224.0 42 8 150400 ]{]';fuL 0.7 0
Total protein 6.8 0.6 6.9 0.5 63 g/dL 0.4 0
Albumin 4.3 0.3 4.4 0.3 3353 g/dL 0.4 0
Aspartate aminotransferase (AST) 2004 8.3 13.4 7.0 13-34 1IU/L 0.3 0
Alanine aminotransferase (ALT) 13.1 6.7 14.9 11.5 46 IU/JL 0.6 1
Total bilirubin 0.3 0.1 04 0.2 0.2-1.0 mg/dL 0.6 0
Alkaline phosphatase 196.8 87.2 169.4 91.6 75379 IU/L 0.5 0
Amylase 398 152 62.3 14.2 30-115 U/L 0.7 0
Lipase 458 533 34.5 23.6 3460 U/L 0.5 1
Cholesterol 1698 397 181.4 429 TO-160 mg/dL 0.6 16
HDL cholesterol 576 13.5 58.8 171 40-T5 mg/dL 0.9 2
Triglycerides 701 27.5 817 443 45-200 mg/dL 0.5 0
Blood urea nitrogen 11.3 4.7 121 36 8185 mg/dL 0.6 1
Creatinine 0.4 0.1 03 0.2 0.45-0.98 mg/dL 0.4 0
Uric acid 4.0 0o 43 1.2 3.0-7.6 mg/dL 0.4 0
Sodium 1414 2.0 141.1 1.9 135-145 mmol/L 0.7 0
Potassium 4.3 0.3 4.4 0.4 3.5-5.5 mmol/L 0.7 0
Chloride 104.3 4.0 104.5 3.0 BE-110 mmol/L 0.9 0
Phosphate 4.7 0.6 43 0.5 3.8-59 mmol/L 0.2 2
Calcium 9.5 0.3 92 0.4 8.5-10.5 mg/dL 0.2 0
Total carbon dioxade (tC02) 239 3.5 23.0 3.8 24-30 mmol/L 0.6 13
Glucose 93.1 9.8 91.5 10.8 T0-110 mg/dL 0.7 0

SH. Kim et al. Brain Dev.2017
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Table 2
Seizure control prior to and following initiation of the LGIT. EP”_EPSY
Seizure control following initiation:
Seizure-free  Seizure-free except during illnessor  Seizure-free between Seizure frequency
(n = 6) excess CHO intake (n = 7) episodes of NCSE (n = 3)  decreased (n = 7)
Seizure control prior to  Daily seizures (n = 5) ] 1 ] dq
LGIT initiation Weekly seizures (n = 3) ] 1 ] 2
Monthly seizures (n = 2) 1 1 ] 0
MCSE (n = 1) ] 0 1 0
Seizures less then monthly (n = 3) 0 1 1 1
No clinical seizures?® (n = 2) o 1 1 0
Only occurred during illness (n = 3) 2 1 0 0
Well-controlled on current AED wanted 1 0 0 0
to transfer from AEDto LGIT (n = 1)
Seizure-free due to parental dietary 1 1 0 0

modifications prior to LGIT (n = 2)

Abbreviations: CHO — carbohydrate; NCSE — non-convulsive status epilepticus; AED — antiepileptic drug; LGIT — low-glycemic index treatment.
4 1 subject's data were not included because there was insufficient information to determine level of seizure control post-initiation.

\ J
| A0

(/YY)
1¥Y

O.R. Grocott et al. Epilepsy & Behavior.2017
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Fig. 1. Percent seizure reduction, compared with baseline, at 2, 4 and 8 weeks.

P.Karimzadeh et al.seizure.2014
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Table 1

Biochemical changes and its relationship with efficacy.

EPILEFSY

Biochemistry Before LGIT After LGIT P value Relationship of the
mean + 5D mean+ 5D biochemical changes

with efficacy (Spearman'’s
correlation) (P value)

Serum glicose 77.1 £ 16.8mgdl 728 =143 mg/dl 0,005 | (0421 )

BUN 13.9+ 75 mg/dl 17.7 £ 10.3 mg/dl 0.001 0.196

Creatinine 064+ 011mgldl 065+ 013mgldl TR 0.38

Triglycerides 85.2 + 24 mg/dl 96 + 30.5 mg/dl 0.001 0.355

Cholesterol 132 £ 37.2mg/dl 146 + 42.5 mg/dl 0.136 0.224

AST 27.8 £ 9mg/dl 278+ 8.6mg/dl 0.91 0.321

ALT 27.94+ 11 mg/dl 31+ 143 mg/dl 0.087  0.879 )

P.Karimzadeh et al.seizure.2014




(S

iy pele e wiigal 35,0
Olfuly

V

’

EPILEPSY
Deds oo Joi oo KD & s LGIT  ®

oo o 138 598 4 53 (9 5 Gl g3l oolel (LGIT (gl ™

Slgzme g polil Do )S sl Jodo @ nigds Gilidl )5
o9 Jgere S 4y a8 elaizl_ lg, Bl c aidl, 2alS o
BBl o o7 198 Gl Olilen bls 5 Lalis

Ol &S Gl jo 09l 00 (I8 4 S5eST w3, iRl Olss
O g oolaw! du‘y > 25

P.Karimzadeh et al.seizure.2014



B p it

q_';l'i'uu_ﬂ}

25 eyl Sledlbl sl ST

DA gt Yo VY (Yo o
MEDLINE/PubMed, Web
of Science, Scopus,
EMBASE

5 T oge aallhe A (o802
U—"; )‘)§ o
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Table 1 Study characteristics of the included papers

References Country Study design Sample size Sex Mean of age (= SD), Type of epilepsy First time/previously  Efficacy outcome Adverse effect = num-
(male/ ¥ treated by other kinds ber of patients
female) of KD jafter-K D
N
Kim et al. [25] South Korea R 36 2214 12,6 (8179 LGS=12 15/21 After 3 months, 20 \Diarrhea =2 (not
DS=35 patients expe- related to LGIT)
FE=4 rienced = 50%
Ws=1 seizure reduc-
N5=12 tion including 10

Sh. Rezaei et al. Acta Neurologica Belgica.2018

\ seizure free

patients expe-
rienced = 90%
seizure reduction
and among them,
two patients became
seizure free. After 6
months, 21 patients
experienced = 0%
seizure reduction
including nine
patients experi-
enced > 90% sei-
zure reduction and
among them, two
patients became sei-
zure free. After 12
months, 19 patients
experienced = 0%
seizure reduction
including nine
patients expe-
rienced = 90%
seizure reduction
and between them
two patients became

J

EPILEFSY
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Table 1 (continued)

References Country
Grocott et al. [29] USA
Karimzadeh et al. [6] IRAN

Sh. Rezaei et al. Acta Neurologica Belgica.2018

Study design Sample size
R 23
P 42

Sex
(male/
female)

15/8

2y

Mean of age (= SD).
¥

8 (NfA)

J.6(x3.2)

Type of epilepsy  First time/previously

AS5=123

NA

treated by other kinds
of KD (after-KD

NA

NA

Efficacy outcome

Following initiation
of the LGIT, five
patients became
seizure-free and
seven patients had
seizure reduction

After 2-week.

71.4% of patients
experienced > 50%
seizure reduction
including 9.52%
patients became
seizure free. After
| month, 73.8% of
patients expe-
rienced = 50%
seizure reduction
including 14.28%
patients became
seizure free.

After 2 months,
T7.8% of patients
experienced > 50%
seizure reduction
including 16.60%
patients became
seizure free

J

Adwverse effect = num-
ber of patients

EPILEFSY

Low carnitine level =2
hunger =1
Constipation= 2
Weight loss = 1
Acidosis=2

No adverse effect




J

iy pele e wiigal 35,0
Olfuly

Table 1 (continued)

References Country Study design Sample size Sex Mean of age (= SD), Type of epilepsy First time/previously  Efficacy outcome Adverse effect = num-
(male/ ¥ treated by other kinds ber of patients EP I I_EP SY
female) of KD (after-KD

Thibert et al. [28] USA P [ 442 33(1.1-4.8) AS=0¢6 &0 After 4 months, five | No adverse effect

patients expe-
rienced = 50%
seizure reduction
including four expe-
rienced = 9% sei-
zure reduction and
among them, three
patients became

seizure free
Larson et al. [30] USA R 15 TI8 8.5 (1.8-20.0)" TSC =15 MNA After 3 months, four Qonstipation = 4
patients had > 50%  Yomiting = 1
seizure reduction. \bdominal cramping
After &6 months, and diarrhea= 1

seven patients

had = 50% seizure
reduction. After 9
months, six patients
had = 50% seizune
reduction. After 12
months, six patients
had = 50% seizure
reduction. After

24 months, four
patients had > 50%
seizure reduction

g J

Sh. Rezaei et al. Acta Neurologica Belgica.2018
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Table 1 (continued)

References Country Study design Sample size Sex Mean of age (+ SD), Type of epilepsy First time/previously  Efficacy outcome Adverse effect = num-
(male/ vy treated by other kinds ber of patients
female) of KD (after-KD
Coppola et al. [24] Italy E 15 13/2 12.4 LGS =3 B/7 (After \ No adverse effect

SEE=7 14.5 + 15.6 months,
SPE=3 two patients expe-
TSC =1 rienced > 50% sei-
DS=1 zure reduction and

six patients expe-
rienced 75-90%
seizure reduction

g )

Sh. Rezaei et al. Acta Neurologica Belgica.2018
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Table 1 (continued)

’

References Country Study design  Sample size Sex Mean of age (= SD). Type of epilepsy First time/previously  Efficacy outcome
(male/ ¥ treated by other kinds
female) of KD (after-KD
Muzykewicz et al. USA R 76 34/42 9.65 +496 NA 6313 mfter 1 month, 42%\

[31] had = 50% seizure
reduction: including
21% had = 90%
seizure reduction.
After 3 months,
50% had = 50%
seizure reduction;
including 25%

had = 90% seizure
reduction. After

6 months, 54%

had = 50% seizure
reduction: including
34% had > 90%
seizure reduction.
After 9 months,
4% had = 50%
seizure reduction;
including 40%

had = 90% seizure
reduction. After

12 months, 66%
had = 50% seizure
reduction: including
44% had = 90%

Adverse effect = num-
ber of patients

\ seizure reduction )

Sh. Rezaei et al. Acta Neurologica Belgica.2018

EPILEFSY

Fatigue = 1

Lethargy and vomit-
ing=1

Lack of energy = 1
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Table 1 (continued)

References Country Study design Sample size Sex Mean of age (= 5D). Type of epilepsy First time/previously  Efficacy outcome
(male/ vy treated by other kinds
female) of KD (after-KD

Pfeifer et al. [22] USsA R 20 - - NA 11/9 (Eight of the 11 \

patients in the

including four
patients became
K seizure free

LGIT-alone group
had = 50% = 50%
seizure reduction;

.

Adverse effect = num-
ber of patients

Lethargy and vomit-
ing=1
Diarrhea= 1

NA not available, SF seizure free, y year, K retrospective, P prospective, CR case report, F female, LGIT low glycemic index treatment, MAD modified Atkins diet, LGS Lennox—Gastaut syn-
drome, DS Dravet syndrome, FE focal epilepsy, WS West syndrome, AS Angelman syndrome, SEE symptomatic epileptic encephalopathy, SPE symptomatic partial epilepsy, T5C tuberous scle-

rosis complex, NS not specified
*The value is reported by Median (Interquartile range )
"The value is reported by average (range)

Sh. Rezaei et al. Acta Neurologica Belgica.2018
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