
Lamotrigine versus levetiracetam or zonisamide
for focal epilepsy and valproate versus
levetiracetam for generalised and unclassified
epilepsy: two SANAD II non-inferiority RCTs

Anthony G Marson,1* Girvan Burnside,2

Richard Appleton,3 Dave Smith,4 John Paul Leach,5

Graeme Sills,1 Catrin Tudur-Smith,2 Catrin O Plumpton,6

Dyfrig A Hughes,6 Paula RWilliamson,2 Gus Baker,1

Silviya Balabanova,7 Claire Taylor,7 Richard Brown,8

Dan Hindley,9 Stephen Howell,10 Melissa Maguire,11

Rajiv Mohanraj12 and Philip EM Smith13 on behalf of
the SANAD II collaborators

1Department of Molecular and Clinical Pharmacology, University of Liverpool,
Liverpool, UK

2Department of Health Data Science, University of Liverpool, Liverpool, UK
3The Roald Dahl EEG Unit, Alder Hey Children’s Health Park, Liverpool, UK
4The Walton Centre NHS Foundation Trust, Liverpool, UK
5School of Medicine, University of Glasgow, Glasgow, UK
6Centre for Health Economics and Medicines Evaluation, Bangor University,
Bangor, UK

7Liverpool Clinical Trials Centre, University of Liverpool, Liverpool, UK
8Addenbrooke’s Hospital NHS Foundation Trust, Cambridge, UK
9Bolton NHS Foundation Trust, Royal Bolton Hospital, Bolton, UK

10Department of Neurology, Royal Hallamshire Hospital, Sheffield, UK
11School of Medicine, University of Leeds, Leeds, UK
12Salford Royal NHS Foundation Trust, Manchester, UK
13The Alan Richens Epilepsy Unit, University Hospital of Wales, Cardiff, UK

*Corresponding author a.g.marson@liverpool.ac.uk

Declared competing interests of authors: Anthony G Marson reports grants from the National Institute
for Health Research (NIHR) Health Technology Assessment (HTA) programme during the conduct of
the study, and grants from UCB (Brussels, Belgium) outside the submitted work. Graeme Sills reports
personal fees from UCB, Eisai Co. Ltd (Tokyo, Japan) and Arvelle Therapeutics GmbH (Zug, Switzerland)
outside the submitted work. John Leach reports grants from the University of Liverpool/HTA during the
conduct of the study; personal fees from Eisai Co. Ltd; grants and personal fees from UCB; and personal
fees from Janssen: Pharmaceutical Companies of Johnson & Johnson (Beerse, Belgium), GlaxoSmithKline
plc (Brentford, UK) and GW Pharmaceuticals (Cambridge, UK) outside the submitted work. Philip EM Smith
reports being co-editor of Practical Neurology (2011–present) and a member of the National Institute



for Health and Care Excellence Guidelines Group for Epilepsy (2019–21). Rajiv Mohanraj reports
personal fees from UCB, and grants from UCB and Sanofi SA (Paris, France) outside the submitted
work. Catrin Tudur-Smith reports a committee membership (HTA Commissioning Committee) (2015–20).
Paula R Williamson was Director of Liverpool Clinical Trials Centre (formerly Medicines for Children
Clinical Trials Unit) (April 2005–December 2018), which received funding from NIHR (end date
31 August 2021). She also reports grants from the University of Liverpool and from the NIHR HTA
programme during the conduct of the study.

Published December 2021
DOI: 10.3310/hta25750

Plain English summary
Two SANAD II non-inferiority RCTs
Health Technology Assessment 2021; Vol. 25: No. 75

DOI: 10.3310/hta25750

NIHR Journals Library www.journalslibrary.nihr.ac.uk



Plain English summary

Background and methods

The SANAD II trial was a clinical trial designed to identify the most clinically effective and
cost-effective treatment for adults and children aged > 5 years with newly diagnosed epilepsy.

There are two main epilepsy types: focal and generalised. In focal epilepsy, seizures start at a single place in
the brain (a focus), whereas in generalised epilepsy seizures start in both sides of the brain at the same time.

Anti-seizure medications are the main treatment. For people with newly diagnosed epilepsy, the first
anti-seizure medication should control the seizures as quickly as possible while avoiding side effects.
The first-choice treatments are lamotrigine (Lamictal®, GlaxoSmithKline plc, Brentford, UK) for focal
epilepsy and valproate (Epilim®, Sanofi SA, Paris, France) for generalised epilepsy (however, the latter
should be avoided in women who could become pregnant).

A number of newer anti-seizure medications have been approved for NHS use, but it is unclear whether or not
they should be used as first-line treatments. The SANAD II trial focused on the new medicines levetiracetam
(Keppra®, UCB Pharma Ltd, Slough, UK) and zonisamide (Zonegran®, Eisai Co. Ltd, Tokyo, Japan).

We recruited 1510 people aged ≥ 5 years with newly diagnosed epilepsy: 990 with focal epilepsy and
520 with generalised or unclassified epilepsy.

Findings: focal epilepsy

People starting treatment with levetiracetam or zonisamide were significantly less likely to have a
12-month remission from seizures than people starting treatment with lamotrigine, unless they were
changed to another anti-seizure medication. Side effects that were thought to be caused by anti-seizure
medications were reported by 33% of participants starting lamotrigine, 44% of those starting levetiracetam
and 45% of those starting zonisamide.

The cost-effectiveness analyses showed that neither levetiracetam nor zonisamide is value for money
for the NHS when compared with lamotrigine.

The SANAD II findings do not support the use of levetiracetam or zonisamide as first-line treatments
in focal epilepsy.

Findings: generalised and unclassifiable epilepsy

People starting treatment with levetiracetam were significantly less likely to have a 12-month remission
from seizures than people starting valproate, unless they were changed to another anti-seizure medication.
Side effects that were thought to be caused by anti-seizure medications were reported by 37% of
participants starting valproate and 42% of participants starting levetiracetam.

The cost-effectiveness analyses showed that levetiracetam is not good value for money for the NHS
when compared with valproate.

The SANAD II findings do not support the use of levetiracetam as a first-line treatment for newly
diagnosed generalised epilepsy. Importantly, our results will inform treatment decisions for women,
who may choose a less effective treatment that is safer in pregnancy.
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