Newer vs older antiseizure medications — are we any further forward?
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The past 30 years has seen the launch and utilisation of many new antiseizure medications. Many
have been licensed on the basis of evidence from add on therapy in resistant epilepsies; there has
been little head to head comparative data in newly diagnosed patients®. The data from SANAD I, the
first standard and new antiepileptic drug trials, provided the first comprehensive data to address this
guestion; lamotrigine was demonstrated to be superior to carbamazepine, gabapentin,
oxcarbazepine and topiramate in time to treatment failure?, and valproate as a clinically and cost
effective alternative to lamotrigine or topiramate® . However, since these trials, other medications
have become licenced for use, and levetiracetam has been increasingly used as a relatively safe
alternative in the treatment of both focal and generalised epilepsies despite little head to head
comparative data®, specifically with the increasing concern about the effect of valproate in
pregnancy on the unborn child.

In this issue Marson and colleagues report the results of SANAD II; two pragmatic unblinded
randomised trials providing useful data in addressing this issue®®. In the study of newly diagnosed
focal epilepsy, 990 patients were recruited (43.3% female, mean age 39.9years). Levetiracetam did
not meet noninferiority in the intention to treat analysis of time to 12m remission from seizures
(calculated as days from randomisation to the first date at which a period of 12 months had elapsed
without any seizures) Hazard Ratio (HR) vs lamotrigine 1.19 (97%Cl 0.95-1.47), and in per protocol
analysis lamotrigine showed superiority and dominant cost utility analysis over levetiracetam and
zonisamide. In the second study of newly diagnosed generalised (397 patients) and unclassifiable
epilepsy (123 patients) (35.2% female, mean age 17 years) levetiracetam did not meet criteria for
noninferiority in the intention to treat analysis of time to 12 month remission HR1.19 (95% Cl 0.96-
1.47) and in per protocol analysis valproate was superior to levetiracetam for all outcomes.

The trials recruited adults and children from age 5 years; in the focal epilepsy study limited numbers
of children (21.2%) were recruited probably related to the fact zonisamide is not licensed in this age
group®. It also needs to be acknowledged that other seizure medications are now licenced,
specifically for focal seizures, that were not included in the studies. This said, the pragmatic design of
the studies provides useful data for treatment choice.

In contrast, in the study of generalised and unclassified epilepsies 40.4% were children, and only
35.2% female (26.8% in the 12-50 year age group), perhaps reflecting the concerns about use of
valproate in women and girls. Ten pregnancies were recorded, none of whom were on valproate at
conception. The trials were unblinded which may have influenced decisions about dose and
treatment changes; the trial protocol provided guidance on initial drug titration and maintenance
doses based on routine practice, although clinicians were able to tailor this as appropriate®,
emphasising the pragmatic design and wide applicability of results.

The fact that in SANAD Il levetiracetam was inferior to valproate in all effectiveness measures set at
its tip the dilemma in treating female patients with generalised epilepsy, given valproate’s
teratogenic potential’1°. The advised maintenance dose of valproate to adult participants was 1,000
mg/day in SANAD | and 11*%. This is a dose level at which the risk is higher for malformations® as well
as for poor cognitive outcome”®, It would have been interesting to know how a lower dose of
valproate, associated with less teratogenic risks, compares with levetiracetam in efficacy. Sub-
analysis in people with unclassified epilepsy found no significant difference between treatments but
estimates favoured levetiracetam®, suggesting a need to address this in further studies



According to the EMA valproate is contraindicated in girls and women able to have children unless
the terms of a special pregnancy prevention programme are followed?!. This means that, unlike
men, female patients with generalised epilepsy are denied the most effective treatment. It is an
open question if drugs that have been shown inferior in efficacy can be considered suitable
alternative treatment or not. The new findings do not change the need to make every effort to avoid
unnecessary exposure to valproate in pregnancy. Female patients should be informed of the
approximately 10% risk of malformations and considerable risk of adverse neurodevelopmental
outcomes in children exposed to valproate in utero’-'°. But they also have the right to know that
treatment alternatives are likely to be less efficacious.

Disclosures

JHC is supported by the National Institute of Health Research (NIHR) Biomedical Research Centre at
Great Ormond Street Hospital. She has acted as an investigator for studies with GW Pharma,
Zogenix, Vitaflo and Marinius. She has been a speaker and on advisory boards for GW Pharma,
Zogenix, Biocodex and Nutricia; all remuneration has been paid to her department. She holds as
endowed chair at UCL Great Ormond Street Institute of Child Health; she holds grants from NIHR,
EPSRC, GOSH Charity, ERUK, the Waterloo Foundation and the Great Ormond Street Hospital
Biomedical Research Centre.

TT has received speaker's honoraria or consultancy fees to his institution from Arvelle, Eisai, Sanofi,
Sun Pharma, UCB, GW Pharma, and has received research support to EURAP, the international
antiepileptic drugs and pregnancy register, from GSK, UCB, Eisai, Bial, Sanofi and Teva.

References

1. Lattanzi S, Zaccara G, Giovannelli F, et al Antiepileptic monotherapy in newly diagnosed focal
epilepsy. A network meta-analysis Acta Neurol Scand 2019 Jan;139(1):33-41. doi:
10.1111/ane.13025.

2. Marson AG, Al-Kharusi AM, Alwaidh M, et al. The SANAD study of effectiveness of
carbamazepine, gabapentin, lamotrigine, oxcarbazepine, or topiramate for treatment of partial
epilepsy: an unblinded randomised controlled trial. Lancet 2007; 369(9566): 1000-15.

3. Marson AG, Al-Kharusi AM, Alwaidh M, et al. The SANAD study of effectiveness of valproate,
lamotrigine, or topiramate for generalised and unclassifiable epilepsy: an unblinded randomised
controlled trial. Lancet 2007; 369(9566): 1016-26. 43.

4. Shih JJ, Whitlock JB, Chimato N, et al Epilepsy treatment in adults and adolescents: Expert opinion,
2016 Epilepsy Behav 2017 Apr;69:186-222. doi: 10.1016/j.yebeh.2016.11.018. Epub 2017 Feb 23.

5. Marson AG, Burnside G, Appleton R et al The SANAD Il study of the effectiveness and cost-
effectiveness of levetiracetam, zonisamide or lamotrigine for newly diagnosed focal epilepsy: An
unblinded randomised controlled trial Lancet 2021

6. Marson AG, Burnside G, Appleton R et al The SANAD Il study of the effectiveness and cost-
effectiveness of valproate versus levetiracetam for newly diagnosed generalised and unclassifiable
epilepsy: an unblinded randomised controlled trial Lancet 2021



7. Meador KJ, Baker GA, Browning N, et al. Fetal antiepileptic drug exposure and cognitive outcomes
at age 6 years(NEAD study): a prospective observational study. Lancet Neurol 2013; 12(3): 244-52.

8. Baker GA, Bromley RL, Briggs M, et al. 1Q at 6 years after in utero exposure to antiepileptic drugs:
a controlled cohort study. Neurology 2015; 84(4): 382-90.

9. Tomson T, Battino D, Bonizzoni E, et al. Comparative risk of major congenital malformations with
eight different antiepileptic drugs: a prospective cohort study of the EURAP registry. Lancet Neurol
2018; 17(6): 530-8.

10. Daugaard CA, Pedersen L, Sun Y, Dreier JW, Christensen J. Association of Prenatal Exposure to
Valproate and Other Antiepileptic Drugs With Intellectual Disability and Delayed Childhood
Milestones. JAMA Netw Open. 2020 Nov 2;3(11):e2025570. doi:
10.1001/jamanetworkopen.2020.25570

11. EMA/145600/2018 New measures to avoid valproate exposure in pregnancy endorsed. Member
State representatives agree new restrictions and pregnancy prevention programme. 2018.



