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Efficacy of the Ketogenic Diet for West Syndrome

Yoshiko HIRANO, Hirokazu OGUNI and Satoru NAGATA

Department of Pediatrics, Tokyo Women’s Medical University

Purpose: The ketogenic diet (KD) is a high-fat, low-carbohydrate and controlled protein diet. KD represents
one of the approaches used to treat children with intractable epilepsy. Recent studies have provided valuable in-
formation on the efficacy of KD for the treatment of epileptic spasms (ES). In the present study, we showed the
efficacy of KD for West syndrome resistant to ACTH (adrenocorticotropic hormone) therapy. Methods: We initi-
ated KD in 8 patients (4 boys, 4 girls). The mean age at the onset of epilepsy was 4 months (0 to 15 months). Multi-
ple underlying etiologies were identified including lissencephaly, Down’s syndrome, focal cortical dysplasia and
suspected slowly progressive degenerative disorders. Results: In 6 patients, hypsarrhythmia disappeared 1
month after the introduction of KXD. The disappearance of ES was achieved in 2 patients, with a more than 80%
decrease in 5, and no change was in 1. Psychomotor development advanced in 6 patients after ES and hypsar-
rhythmia had improved. Vomiting was observed as a side effect in 4 patients and was attributed to rapid ketosis
in early period of KD introduction. In addition, a nasogastric tube was introduced in all patients because of inac-
tivity and gastrointestinal complications due to severe ketoacidosis or refusal to eat due to the tastelessness of
KD. Conclusion: We herein demonstrated that KD was a very effective treatment for West syndrome resistant
to ACTH therapy. However, side effects need to be considered in future studies.

Key Words: ketogenic diet, West syndrome, epileptic spasms, ACTH therapy, side effects
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Fig. 1 Clinical course
The patient was a 25-months-old boy. Epileptic spasms began at 3 months old, and could
not be control with ACTH therapy. The ketogenic diet was initiated when he was 14
months old. Epileptic spasms subsequently disappeared, and his psychomotor development

advanced.

ES: epileptic spasms, GTS: generalized tonic seizure, VPA: sodium valproate, TPM: topira-

mate, NZP: nitrazepam, LTG: lamotorigine.
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Fig. 2 The evolution of interictal electroencephalography (EEG)
EEG showed hypsarrhythmia before the ketogenic diet. After 1 month, hypsarrhythmia
had disappeared and this state has since been maintained.
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Table 1 Clinical features of our patients

. Age in the Onset age of .
Patient . . . . Seizure  AED used before the
Gender study Underlying etiologies epilepsy S Response to ACTH
No. (months) (months) types ketogenic diet
Transient electroclinical
1 Male 25 Cortical dysplagia 2 ES VPA, TPM, NZE‘ LTG, response with 3 ACTH
ACTH (379
courses
. ES PB, VB6, VPA, ZNS, Transient clinical response
2 Female 26 Lissencephaly 2 GTS CLB,LTG, LEV, ACTH for 10 months
3 Male 18 Down’s syndrome 4 ES VPA, CZP, ZNS, ACTH No electroclinical response
. . ZNS, TPM, NZP, VPA, Transient clinical response
4 Male 21 Cortical dysplagia 7 ES LTG, VB6, ACTH for 3 months
Suspected slowly
5 Male 36 progressive degenerative 15 ES VPA, CLB, VGB, VB,
. TPM, NZP
disorder
VPA, ZNS, NZP, TPM, Transient clinical response
6 Female 24 Unknown 2 ES VB6, ACTH (2) for 3 months
Suspected slowly ES Vit B6, v glb, VPA,
7 Female 50 progressive degenerative 3 GTS TPM, CZP, LTG, CLB, No electroclinical response
disorder LEV, GBP, ACTH (2nd)
Suspected slowly .
. . PB, ZNS, TPM, V ,
8 Female 42 progressii\gso(riggreneratlve 10 ((i)ays) ES B LTG, NZP it B6

Multiple underlying etiologies were identified. All patients had intractable epileptic spasms and severe psychomotor retardation.
ES: epileptic spasms, GTS: generalized tonic seizure, VPA: sodium valproate, TPM: topiramate, NZP: nitrazepam, L TG: lamotorigine,
PB: phenobarbital, VB6: Vitamin B6, ZNS: zonisamide, CLB: clobazam, LEV: levetiracetam, CZP: clonazepam, yglb: ¥ globulin, GBP:

Gabapentin.
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Table 2 Effects of the ketogenic diet

19

The transformation of

The transformation of interictal

. Age when Interval between seizures
Fallent garted KD~ ACTH and KD Tyl()rzgi)KD _ . Esychomotor
(months) (months) ES .Perlod up to Hypsarrhythmia Period to D
improvements improvements
1 17 3 Clﬁs{)c al D ecgrg %,/ie of 2 weeks Disappeared 1 month Advancement
Keton Decrease of
2 20 5 formula 30 % 1 month Disappeared 1 month Advancement
(3:1)
3 9 12 Clas_sical Disappeared 2 weeks Disappeared 1 month Advancement
(4:1)
4 14 24 Clas_s,lcal Disappeared 4 months Disappeared 1 month Advancement
(4:1)
5 26 Cl?isll)c al Decgg %,Ze of 2 months Disappeared 3 months No change
Keton Decrease of
6 20 6 formula 30 % 2 weeks Disappeared 1 month Advancement
3:1)
Keton
7 40 30 formula No change No change No change No change
(3:1)
Keton Decrease of
8 40 formula Py 2 weeks Disappeared 1 month Advancement
31) 80 %

Hypsarrhythmia and epileptic spasms disappeared in the early stages following introduction of the diet. Psychomotor development

subsequently advanced.

KD: ketogenic diet, ES: epileptic spasms.

Table 3 Side effects and outcome

Patient The duration of KD

Side effects

Outcomes

No. (month)
Acute phase: inactive, vomiting, dehydration, refusal to eat, Introduction of a nasogastric tube
1 9 urine Ca/Cr t, hematuria A change in the ratio of KD
Chronic phase: severe ketoacidosis, refusal to eat, body weight | 31— 21
Acute phase: inactive, urine Ca/Cr t .
2 7 . . - Ongoing
Chronic phase: Vomiting, constipation, K |
3 12 Acute phase: inactive, vomiting A change in the ratio of KD
Chronic phase: vomiting, constipation, refusal to eat, body weight { 3:1 = 2:1
Acute phase: inactive Introduction of a nasogastric tube
4 3 Chronic phase: inactive, AST t ALT t, TG 1, urine Ca/Cr 1, A change in the ratio of KD
body weight 1, refusal to eat 3:1 — 2:1 — discontinuance
Acute phase: inactive, vomitin . .
5 14 _p . . & Introduction of a nasogastric tube
Chronic phase: inactive, refusal to eat
Acute phase: inactive, vomitin . R
6 4 'p ! g Introduction of a nasogastric tube
Chronic phase: refusal to eat
7 6 Acute phase: inactive Discontinuance
Chronic phase: inactive, TSH t fT3 | fT4 |
8 05 Acute phase: severe dystonia Discontinuance

Patients were inactive and had gastrointestinal complications due to severe ketoacidosis or refusal to eat due to tastelessness of the

ketogenic diet.
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