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Cochran Review™EE{H
(&3 ERIEUTHIRK)

Treatment of infantile spasms (Cochran Review), Hancock E, Osborne

Main results : Ten small RCTs were included. In total these studies

Cochran Review$E Fi Sk

(RIESF])
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BOE (k) & ~—2 IR TR
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Report of the ILAE Task Force on

Infantile spasms (West Syndrome) information
Dulac O, Tuxhorn . Chapter 4 Infantile
Hancock E, Osborne JP. Vigabatrin in the
Dulac O, Plouin P, Schlumberger E, Champter
Ben—Menachen E. Chapter 69 Vigabatrin. In:

Management Previously, among antiepileptic drugs only valproic acid and
Is there any treatment?

Drug treatment

The purpose of this report is to review the efficacy and safety of vigabatrin in
Chapter 37 Intantile Soasms

OVERVIEW OF TREATMENT CONSIDERATIONS

At this junctiure, further research should take in account two important

1. The search for specific indications based on eticlogy

A first step has been to demonstratethat steroids are more effective in
TREATMENT INDICATIONS BASEDON ETIOLOLGY

Symptomatic WS

Prenatal diseases

Malformations. In Aicardi’s synsdrome, nonsyndromic callosal agenesis, and
Neurocutaneous Sydnromes West syndrome secondary to tuberous sclerosis
Virral Fetopathies. Presistence of viral infection contraindicates steroid
Vascular Disorders. West syndrome due to porencephaly or angioma may
Anoxoischemic and Infectious Diseases. Steroid therapy usually controls
CHAPTER 69 Vigabatrin

GENERAL CHARACTERISTICS

MECHANISMS OF ACTION

ABSORPTION, AND METABOLISM

EFFICACY

INTERACTIONS WITH OTHER DRUGS

ADVERSE EFFECTS

CLINICAL USE

Guideline for prescribing vigabatrin in children
Vigabatrin Paediactric Advisory Group.
Members of the group are:

Richard Appleton, consultant paediatric

EDITOR-In 1998 a paediatric advisory group in the United Kingdom
*The defect is specific~ a bilateral and concentric constriction that, within a
»Children with a cognitive age of29 should undergo visual field examination
*For children aged <9 a field specific visual evoked potential technique to
-Electroretinoraphy performed according to international standards has

The continued prescription of vigabatrin remains one of risk versus benefit
-Children who have,or are at risk of developing, a visual defect due to other
* Children taking vigabatrin whose seizures are well controlled should not
-Vigavatrin remains the drug of choice for infantile spasms. Limited date
» Other therapeutic indications include the treatment of children with partial
- Vigabatrin exacerbates typiacal absence and myoclonic seizures and should

Revised guide for prescribing vagabatrin in
Vigabatrin Paediatric Advisory Group.
Members of the group are: Richard Appleton,
ophthalomologist, London; Celia Cramp,
consultant paediatrician, Shrvewsbury,

John Gibbs, consultant paediatrician,

Chester; Graham Harding, consultant

clinical europhysiologist, Birmingham;

Hohn Livingston, consultant paediatric
neurologist, Leeds; richard Robinson,
consultant paediatric neurologist,London;
Isabelle Russell-Eggitt,consultant

paediatric ophthalomologist,London;sheila
Wallace,consultant paediatric neurologist,
Cardiff, and John Wild, senior lecture in
vision sciences, Birmingham.

Advisory group's reply
EDITOR-Both of Lux et al’s letter (this one and that in 1999) have largely,
We agree with Lux et al that there is no convincing evidence that vigabatrin

effect is rapid (usually less than seven days in patients responsive to vigabatrin);and
that, unlike adrenocorticotrophic hormone and prednisolone, it does not cause severe
side effects. The information currently available on visual field constriction does not
alter this opinion, the reasons for which have been discussed recently in more detail.
With these issues in mind, the justification for the content of the pragmatic guideline
should be obvious.

Although we support Lux et al's call for large and well designed comparative studies,
methodological and ethical concerns about their study have precluded universal
participation in it. Roughly 300 British children develop infantile spasms each year.
For these children, their parents and carers, and their clinicians, treatment cannot be
deferred pending the findings of the Unitd Kingdom study, whose results will not be
available for many years. In addition, because infants who have infantile spasms
(and West's syndrome) do not constitute a homogeneous population, the study
findings may prove indonclusive. In the interim the guideline simply prov9des

clinicians with pragmatic advice about how and when to use vigabatrin in the
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paediatric epilepsies, including infantile spasms.

We should emphasise that our opinion is shared by many paediatric neurologists
outside the United Kingdom, including paediatric neurologists in the United States
(personal communication).

Aicardi J, Shbril IS Investigator and Peer
Review Groups, Mumford JP, Dumas C,
Wood S, Vigabatrin as initial therapy for
infantile spasms; A Furopean retrospective
survey. Epilepsia 1996; 37(7): 638-42.

PURPOSE: The efficacy and tolerability of vigabatrin (VGB) as an add-on therapy in
the treatment of infantile spasm(IS) prompted physicians to explore its use as the
first drug in this seizure type.

METHODSS: our retrospective study included 250 infants diagnosed with IS; the
data obtained were subjected to peer-group review. Of this infant population, 192
infants were considered to have classic IS and had received VGB as their first
treatment for the spasms. There was a slight preponderance of boys (57%) in this
population. Mean age of IS onset was 5.8 months; 60% had typical hypsarrhythmia.
RESULTS* Initial suppression of spasms was obtained in 68% of infants with a
methodological and ethical concerns about their study have precluded universal
edian time to response of 4 days at an average VGB dose of 99 mg/kg/day. The best
response was seen in those infants with tuberous sclerosis (96% response) and in
those younger than 3 months at onset of spasms (90% response). Of these infants, 43
(22%) of 192 subsequently had other types of seizures, and a recurrence of infantile
spasms occurred in 28 (21%) of 131 responders. At the end of this study, 96 of 192
infants who could be evaluated were seizure free with VGB monotherapy. Threatment
appeared to be well tolerated, with only 33 (13%) infants with adverse events, of
which the most common were somnolence (15 patients) and hyperkinesis (eight
patients). In only two cases did adverse events require VGB withdrawal.
CONCLUSION* This study supports the opinion that VGB may be considered an
initial treatment for IS regardless of cause.

5-2 TETUARELTEHERR LA ETEEAE A7V 20 TUIEEE X TH
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Rey E, Pons G, Richard MO, Vauzelle F,
D'Athis P, Chiron C, et al.
Phemxokinwrixa od rhw insicisul
enantiomers of vigabatrine (gamma-vinyl
GABA) in epileptic children. Br J Clin
Pharmacol 1990; 30: 253-7.

1. The phanmacokinetics of the enantiomers of vigabatrin were investigated after

oral administration of a single 50 mg kg-1 dose of the racemate to two groups of sex
epileptic children (I: 5 months-2years, II: 4-14 years).

2. The mean (+/- s.d.) values of meximum plasma concentration and area under the
plasma concentration-time curve of the R(-) enantiomer were significantly higher
than those of S(+) vigabatrin in both groups: R(-) Cmax: 21 +/- 6.6(1)-41.3 +/- 13.9(1)
vs S(+) Cmax: 13.9 ;+/- 4.5 (1)-23.8 +/- 12.2 (II) mg .I-1; R(-) AUC: 106;+/- 28.5 (I) -1:
34(I) vs S(+) AUCOS0.9+/- 27.9(I)-117+/- 26 (II) mg I-1 h. In group I, he half-life of
the R(+) isomer was significantly shorter than that of the S(+) tsomer; in group II, the
half-live were comparable.

3. For the R(-)enantiomer the area under the curve, and the eliminantion half-life
mcreased linearly with age.

4. During chronic administration (50 mg kg-1 vigabatrin racemate twice a day for 4
days), the morning trough plasma drug concentrations did not indrease.

Grant SM, Heel RC. Vigabatrin A
Review of its Pharmacodynamic and
Pharmacokinetic Properties, and
Therapeutic Potential in Epilepsy and
Disorders of Motor Control. Drug
1991; 41(6): 889-926.

2. Parmacokinetic Studies
2.4 Effect of Age

2.4.1 Children

A single 50 mg/kg oral dose of Vigabatrin was administered to a group of infants (mea
age 12.1 months ) and a group of 6 children (mean age 8.7 years) with uncontrolled
seizures (Rey et al. 1990). A significant effect of age was noted only for the
pharmacologically inactive R~ enantiomer for which the AUC and t1-2 B increased
linearly with age. As in adults, the Cmax of S-vigabatrin was approximately 2-fold
lower than that of R-vigabatrin, but neither the Cmax nor the t1/2 8 of S-vigabatrin
differed according to age in these 2 group. Renal clearances for both enantiomers
(calculated in 5 patients) were similar to those reported in adults, but area under the
plasma concentration-time cure was lower which suggests that bioavailability in
children may be lower. Thus. A reduced dosage does not appear to be neoessary in
children >1 month of age (Rey et al. 1990), and, andeed, dosagea of > 100 mg/kg/day
may be needed to achieve the desired syaptic concentrations of vigabatrin (personal
communication, Prof Dukac).

Ray E, Pons G, Olive G. Vigabatrin
Clinical Pharmacokinetics. Clin
Pharmacokinet 1992; 23(4): 267-78.

4.1 Children Wigh Epilepsy
The pharmacokinetics of the enentiomers of Vigabatrin were investigated after oral
administration of a single 50 mg/kg dose of [R,S]-vigabatrin to 2 groups of 6 children
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with epilepsy (group I aged 5 months to 2 years, group II aged 4 to 14 years) [Rey et
al. 1990] A significant effect of age was noted only for the pharmacologically inactive
R(-)enantiomer for which the AUC and the elimination half-life increased linearly with
age. The Cmax of S(+) vigabatrin was 2-fold lower than the R(-) form. The half-life I
[group I: S(+) 3.7 to 8.3h, R(-) 2.6 tp 11h; group I:S(+) 3.9 to 8.7h, R(-) 1.8 to 4.5h] w
stmilar to that in adults except for the half-life of R(-), which was shorter in infants. T}
AUC was lower in these 2 groups than in adults, which suggested a lower
bioavailability as renal clearance valtues for both enantiomers (CLg:0.059 to 0.187 L/h
kg for R(=) and 0.031 to 0.120 L/h - kg for S(+), n=5) were similar to those reported it
adults. Plasma concentration measurement during multiple-dose administration (5
days) showed no accmulation of either enantiomer. Due to the short half-life of the
during, steady state was achieved within the 5 days.

Battino D, Estienne M, Avanzini G.
Clinical Pharmacokinetics of
antiepileptic drugs in Paediatric
Patients. Clin Pharmacokinet

1995; 29(5)341-69.

[Absorption and Bioavailability]
Vigabatrin is rapidly absorbed by the gastrointestinal tract. Absorption is more rapid
and more complete in older than in younger children; this difference reflected in the
biocavailability of the drug, since the AUC is significantly grater in older children.
Ini contrast to adults, in whom the tmax of the R(-) -enantiomer of vigabatrin is about
twice that of the active S(+)-enantiomer, no differences were found in the tmax of the 2
allosteric forms in children. The mean Cmax of the R(-)-enantomer always exceeded
that of the active S(+)-enantiomer; the tmax was similar for both isomers. The mean
AUC of the R(-)-enantiomer was also significantly greater than that of the
S(+)-enantiomer. The AUC values for each isomer are significantly lower in infants
than in children, which in tum are lower than in adults.
The mean R(-)/S(+)-enantiomer Cmax ratios were 1.6 and 1.8 in children with epileps
aged 5 months to 2 years and 4 to 14 years, respectively. The plasma concentration of
both enantiomers was similar at 6 and 24 hours after administration.
During the long term administration of Vigabatrin 50 mg/kg twice daily, mean morning
fasting plasma concentrations varied from 2.0 to 3.8 mg/L for the R(-)-enantiomer and
from 1.5 to 3.0 mg/L for the S8+)-enantiomer.
There is no accumulation of either of the Vigabatrin enantiomers, evidence for this bei
that the mean moring plasma concentrations of both do not significantly increase over
4-day period. The plasma concentrations of vigabatrin at 1 hour postdose also show no
signs of an indrease over 4 days. One hour after administration, mean plasma |
concentraions varied 10.3 to 17.4 mg/L for the R(+)-enantiomer and from 16.0 to 28.0
mg/L for the S(+) enantiomer.
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Appleton RE, Peters AC, Mumford JP,
Shaw DE, Epilepsia 1999; 40(11): 1627-33.

double-blind, placebo-controlled, paralkel-group study.

%f% : Infantile spasms 404 (FE2060) . IH5HM : sBHE.

[Rif] 50%LL EDRVESEER D B30 LU 218% vs 75 2R26%(p=0.020).
Feelik - EHN Y DT vs T5 RG] (p=0.063). HEBRIZLD
BB 7 Lo
PURPOSE: vigabatrin (VGB) has been shown to be an efective drug in the
treatment of infantile spasms (West syndrome) in predominantly retrospective and
open but also in prospective studies. This prospective, randomised, and
placebo-controlled trial of VGB in infantile spasms was considered to be justified and
feasible to confirm or refute these previous findings.

METHODS: Forty children with newly diagnosed infantile spasms received either
VGB placebo for 5 days in a double blined, placebo-controlled, parallel-group study,
after which all the infants continuing in the study were teated openly with VGB for
a minimum of 24 weeks.

RESULTS: Compared with baseline, at the end of the double-blind phase, the
patients treated with VGB had a 78% (95% confidence interval, 55-89%) reduction in
spasms compared with 26% (-56-65%) in the group treated with placebo(p=0.020).
Seven VGB-treated patients and two placebo-treated patients were spasm free on
the final day of the double-blind period (p=0.063). At the end of the study, 15
children (38% of the original 40 patients or 42% of the 36 patients who entered the
open phase) were spasm free with VGB monotherapy. No patient withdrew from the
study because of an adverse event.

CONCLUSIONS: This unique randomized, placebo-controlled study is the first to
demonstrate the efficacy of a secific drug in the treatment of West syndrome and
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supports the results of previously published open and prospective trials. It further I
confirms that VGB couold be considered as the drug of first choice in treating infantile
spasms.

Chiron C, Dumas C, Jambaque I, Mumford
J, Dulac O. Randomized trial comparing
vigabatrin and hydrocortisone in infantile
spasms due to tuberous sclerosis.

Epilepsy Res 1997;26:389-95.

A randomized study has shown better effect of vigabatrin than steroids in infantile
spasms due to tuberous sclerosis.

Vigabatrin has been shown to be efficient in infants with infantile spasms and
tuberous sclerosis, in open studies. In order to compare vigabatrin to oral steroids,
a prospective randomized multicenter study was implemented using both drug as
monotherapy in newly diagnosed patients with infantile spasms and tuberous
sclerosis.

Eleven infants received vigabatrin (150 mg/kg per day) and 11 hydrocortisone (15
mg/kg per day) for 1 month. Spasm free patients continued vigabatrin or
progressively stopped hydrocortisone in 1 month, non-responders were crossed to
the other drug for a new 2 month-period.

All vigabatrin patients (11/11) were spasm-free versus 5/11 hydrocortisone infants
(P<0.01). Seven patients were crossed to vigabatrin (six for inefficacy, one for
adverse events) and became also totally controlled. Mean time to disappearance of
infantile spasms was 3.5 days on vigabatrin versus 13 days on hydrocortisone (P<
0.01). Five patients exhibited side effects on vigabatrin but nine on hydrocortisone
(P=0.006).

Vigabatrin should therefore be considered as the first choice treatment for infntile
spasms due to tuberous sclerosis.

Appleton RE. The role of vigabatrin in the
management of infantile epileptic
syndromes. Neurology. 1993,

Nov;43(11 Suppl 5) 821-3.

More than 360 children with intractable epilepsy have been treated with
vigabatrin in single-blind or open, add-on studies.

Approximately 50% or more of patients with West syndrome and partial seizures
have shown a 50% or greater reduction in seizure frequence with the use of
vigabatrin. A less consistent response has bee found between studies evaluating
vigabatrin in children with Lennox-Gastaut syndrome, although, overall,
approximately 50% of these patients have also shown greater than 50% decrease
in setzures. The use of vigabatrin in idiopathic localization-related epilepsy,
idiopathic generalized epilepsy, and the Landau Kleffner syndrome have not been
reported, but its evaluation in these conditions may be warranted based on the
relatively excellent safety profile of vigabatrin. Vigabatrin has been shown to
aggravate "nonprogressive myoclonic epilepsies.” Vigabatrin has been well
tolerated inchildren, with mild drowsiness and agitation being the most commonly
reported side effects,

Appleton RE, Montiel-Viesca F. Vigabatrin
in infantile spasms -- why add on?
Lancet 1993;341(8850) : 962

Double-blind study against placebo.

Sir,-Corticosteroids, the currently recommended durgs foe the treatment of infantile
spasms, are frequently associated with serious side-effects. Vigabatrin is effective as
add-on therapy in intractable infantile spasms, especially in those of symptomatic
origin. In view of these preliminary data and the impressive asfety profile of
vigabatrin, we have used this drug as the initial monotherapy in infantile spasms

over the past 18 months.

Permission for the study was obtained from the local ethical committee. 15 children
(aged 3-11 months) presented with infantile spasms, of between 2 and 10 (inean 5)
weeks' duration. Hypsarrhythmia was recorded on the electroencephalograms of all
15, and development was delayed in 13. 10 were classified as symptomatic, 3 as
cryptogenic, abd 2 as idiopathic (with normal development). Aetiology in the 13
patients with synptomatic spasms induced cerebral dysgenesis, neonatal
hypoxicischaemic encephalopathy, perinatal periventricular haemorrhage, and
astrocytoma. No patient had tuberous sclerosis. Vigabatrin was started at diagnosis

at 50-80 mg/kg per day, increasing over 3 days to a mazimum of 100-150 mg/kg daily.
In 4 patients spasms ceased within 72 h of starting treatment and tese patients

have remained seizure-free for 3-20 months. 7patients had an initial reduction in
spasms of between 75 and 100% (within 72 h) but relapsed afier 4-6 months.
However, only 1 of these patients had a total relapse and subsequent ontrol has

been difficult (responded to sodium valproate and nitrazepam but not to
contricosteroids). In the remaining 4 (of the entire group), the spasms were unaltered
and other treatments were introduced after 5 days, with limited success. No adverse
effects have been observed and follow-up is currently 3-20 (mean 121) months. In the ¢
patients with complete and sustained control, no other seizure type has developed. |
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There were no aetiological, clinical, or electroencephalographic features to
Double-blind study against placebo.

istinguish responders from non-responers, but this probably reflects the smatl
number of patients.

Although corticosteroids may produce short-term control of spasms, they have not
been shown nonclusively to improve long-term outcome (development of late epilepsy
or mental retardation), and relapses are common whether on or off treatment. The
excellent safety profile of vigabatrin compared with corticosteroids suggeststhat
vigabatrin should be considered as the preferred drug for the treatment of spasms.
Ours was a small group of patients, but the results were promising. In addition, the
drug works rapidly (within 3 days) and there is no need to escalate the dose, because
there does not appear to be any significant does-response relation, at least in older
children. If there has been no response to vigabatrin after 4-5 days, the drug can be
relaced. It is unlikely that any delay of 4-5 days would affect the short-term or
long-term outcome.

Chiron C, Dulac O, Luna D, Palacios L,
Mondragon S, Beaumont D, Mumford JP.
Vigabatrin in infantile spasms. Lancet.
1990;,335(8685): 363-4.

Single-blind study

Sir,-The anti-epileptic efficacy of vigabatrin (gamma-vinyl GAVA) is especially high
patients with partial complex seizure. We have recently completed a single-blind
study of vigabatrin in 61 children with refractory epilepsy. Infantile spasms (IS) is a
unique epileptic syndrome affecting infants during the first year of life. It is one of
the most refractory types of eilepsy and carries a poor prognosis. The most effective
treatment is steroids, but side-effects are common, efficacy is often transient, and
whether there are long-term benefits is controversial. Results vary but a recent
prospective series showed that 48% of children had a long-term response. Efficacy of
other anti-eileptic drugs such as the benzodiazepines or valproate is less striking
though they are better tolerated.

We have now had the opportunity to observe the efficacy of vigabatrin on 45 children
aged 2 months to 10 years (mean 26 months) with drug-resistant IS. According to
Glaze et al, 27 of these children could be calssified as having cryptogenic IS; the
remaining 18 had symptmatic IS, including 8 children with tuberous sclerosis. All
were resistant to previous treatment, including corticosteroids (hydrocortisone) (28
patients) and benzodiazepines or valproate. Before the start of Vigabatrin therapy
spasms had been present for between 0.5 and 145 months (mean 22). The mean
frequency of spasms was about 130 per months. 14 patients also had partial seizures.
Concomitant medication ranged from 1 to 3 other drugs (mean 1.8). We could not
evaluate the efficacy of Vigabatrin in 3 patients since the drug was discontinued
because of hypotonia in I, hypotonia in 1,and hyperexcitability in 1 soon after the
start of treatment. The remaining 42 children have now been treated with vigabatrin
50-200 mg/kg daily for 4-24 months (mean 9.5).

A greater than 50% recduction in spasms was obtained in 30 patients (71%) and
children. If there has been no response to vigabatrin after 4-5 days, the drug can be
omplete suppression from the onset of vigabatrin in 16 (38%). Concomitant
anti-epileptic drugs were reduced in 15, and 7 are now on vigabatrin monotherapy.
Better results were seen when vigabatrin treatment had been started earlier in the
course of the disease - where spasms had been resent for less than a year, 13 of 25
patients responded, compared with only 3 of the 17 who had had spasms for over a
year. Perhaps the most striking finding was the response to vigabatrin in relation fo
the aetiology of Is. A much better effect was seen in smptomatic IS, with 11 (69%) of
16 showing complete control compared with only 5 (19%) of 26 with cryptogenic IS.

Chiron C, Dulac O, Luna D, Palacios L,

Single—blind study Sir,~
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