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Misperceptions on the chance of seizure freedom with antiseizure 
medications after two failed trials
To the Editors:Kwan and Brodie's landmark article1 was a 
significant step in our understanding of refractory epilepsy. 
The long-term data2 and the work of others have helped to 
confirm that about one third of people with epilepsy will 
continue to have seizures despite the use of antiseizure 
medications (ASMs). However, the way the results were 
reported has led to persistent confusion over the implica-
tions for the care of individual patients. This article is com-
monly cited as demonstrating that the chance of seizure 
freedom after failing two ASMs is 5% or less; this is wrong. 
This misperception has become so common that it has even 
been included in the work of highly respected academics in 
prestigious journals.3–6 A recent advertisement for a vagus 
nerve stimulator attached to the cover of Epilepsy Currents, 
the official journal of the American Epilepsy Society, stated 
that “after two medications have failed, the chance of a third 
medication failing is 95%.” This error prompted us to write 
this letter to help dispel the myth.

The 5% number comes from the data that <5% of the total 
study cohort achieved at least 1 year of seizure freedom with 
additional drug trials after failing the first two ASMs. This 
is misleading when considering the impact on individual 
patients. As reported in the most recent follow-up study,2 
the percent of patients who became seizure-free when un-
dergoing a third drug trial after failing two prior ones was 
23.6%. Even the sixth ASM trial led to seizure freedom in 
14% (6 of 43). Other recent work has supported this conclu-
sion. One study found that 31% of 403 patients ≥16 years of 
age having failed at least two ASMs due to inefficacy were 
in continuous seizure freedom for at least 1 year at the end 
of the observation period.7 Similarly, a prospective trial of 
adults with focal epilepsy showed that 11.8% (per protocol) 
to 17.4% (intention to treat) became seizure-free with the 
third ASM trial.8

This should not diminish the importance of early referral 
to a comprehensive epilepsy center after failing two ASMs for 
definitive diagnosis and to begin evaluation for potentially cu-
rative epilepsy surgery, as early surgery in carefully selected 
patients has been proven to be dramatically more effective than 
continued medical treatment for obtaining seizure freedom.9 
Our concern is that the use of this misleading statistic when 

promoting alternatives to ASMs serves to discourage contin-
ued medication trials. The rates of long-term seizure freedom 
with neurostimulation therapies are <20%; thus in nonlesional, 
multifocal, or otherwise less-than-ideal surgical candidates, 
additional ASM trials may be advised before surgery. More 
concerning would be promoting a sense of nihilism, leading 
patients and clinicians to abandon further medication trials, 
even in patients for whom alternatives are limited. This would 
deny a small but significant proportion of people with epilepsy 
the opportunity for sustained seizure freedom, and the result-
ing benefits to survival10 and quality of life.
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L E T T E R

Cannabidiol antiseizure activity and its interactions with 
clobazam: “It’s déjà vu all over again” Yogi Berra

To the Editor:
In “Arrowsmith,”1 published in 1925, Sinclair Lewis writes 
about the corrupting influence of commercial interests on 
medicine and science. In 1980, in a commentary entilted “The 
New Medical-Industrial Complex” by Arnold S. Relman, the 
then editor of The New England Journal of Medicine, he as-
serted: “The private health care industry is primarily inter-
ested in selling services that are profitable.”2

Bialer and Perucca3 have published a meta-analysis to ad-
dress an issue that was well known before the publication of 
the articles in the meta-analysis, begging the question: Why 
wasn't this issue properly addressed by the original articles? 
The authors point out that one of the studies relied on an as-
sumption regarding the enzyme-inhibiting effects of stiripentol, 
which the US Food and Drug Administration (FDA) accepted. 
“Apart from limitations related to the small sample sizes, this 
conclusion does not appear to have been supported by actual 
information on changes in plasma norclobazam (N-desmethyl-
clobazam) in the trial patients” (page 6). Why, on earth, not? 
The meta-analysis concludes: “Overall, these results, with spe-
cial reference to the meta-analyses conducted in patients off 
clobazam (CLB), provide a strong indication that cannabidiol 
(CBD) does have an antiseizure effect independent of its in-
teraction with CLB. At the same time, however, they confirm 
that the effect size across CBD dose groups is considerably 
greater among patients receiving concomitant CLB therapy 
(treatment ratios of 0.46-0.70) than among those receiving an-
tiseizure medications other than CLB (treatment ratios of 0.71-
0.92” (page 5; emphasis added). The authors add: “there is 
no question that the effect size observed in patients not taking 
CLB was quite modest” (page 5) Why wasn't this made clear in 
the original papers? Why obfuscate instead of clarify? The au-
thors end the paper with the following disclaimer: “Ultimately, 
definitive data on the independent antiseizure effects of CBD 
will require conduction of well-designed, adequately powered 
randomized-controlled trials exploring its efficacy in a clearly 
defined population of patients not receiving CLB” (page 7). 
The authors refer to the studies included in their meta-analysis 
as “pivotal trials.” Why didn't these ostensibly “pivotal trials” 
address that fundamental question from the outset?

I recognize these are rhetorical questions because we 
know the answers. The scientific method has been sub-
verted into a marketing tool. And, no, revealing conflicts of 
interest does not solve the problem of conflicts of interest, 
as evidenced above. In fact, these industry-sponsored stud-
ies don't even answer questions we are really interested in; 
their sole purpose is to attain government approval for med-
ications. When studies are funded by independent funding 
agencies, we get head-to-head comparisons of medications, 
which answer questions relevant to patient management, for 
example: The United Kingdom Infantile Spasm Study study 
on Infantile Spasms;4 Ethosuximide, valproate or lamotrig-
ine for Absence epilepsy;5 Levetiracetam vs Phenobarbital 
for neonatal seizures.6 The Children's Oncology Group is 
a prime example of clinical questions being objectively an-
swered using proper scientific methods with no vested inter-
ests. Sadly, most studies of medications for the treatment of 
epilepsy have not made any headway in addressing the con-
cerns of Sinclair Lewis or Dr Relman.
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Response: Cannabidiol antiseizure activity and its interactions 
with clobazam: “It’s déjà vu all over again” Yogi Berra

Dear Editor,
When referring to our analysis of efficacy data from the 
pivotal regulatory trials of cannabidiol,1 Dr Mandelbaum 
asks repeatedly “why wasn't this issue properly addressed 
by the original articles?.”2 Although we are not among 
the authors of the original articles, the short answer is that 
those studies were not designed, and were not powered, to 
assess the contribution of the interactions with clobazam 
to the antiseizure response to cannabidiol. Our self-initi-
ated commentary/critical review, not funded by pharma 
industry, addressed the question posed in the title, namely 
“Does cannabidiol have antiseizure activity independent 
of its interactions with clobazam?.” Previous studies had 
highlighted the relevance of these interactions as a cause 
of greater risk of adverse effects in patients receiving can-
nabidiol, and their likely contribution to improvement in 
seizure control in these patients. However, any therapeu-
tic benefit derived from cannabidiol per se has remained 
uncertain, and has even been questioned.3 Resolving the 
uncertainty concerning the independent therapeutic ac-
tion of cannabidiol in epilepsy was the primary goal of our 
commentary.

A meta-analysis was needed to address the issue, and 
we believe that the data shown in our article provide ”the 
best clinical evidence to date that cannabidiol exerts 
therapeutic effects in patients with epilepsy that are in-
dependent of its interactions with clobazam,” even though 
effect size in the absence of clobazam comedication was 
modest.1 We agree with D. Mandelbaum that the original 
publications could have highlighted more explicitly the 
limitations that we discussed in our commentary. The key 
point, however, is that placebo-controlled regulatory trials 
are designed to obtain a marketing license, and not to in-
form on the relative value of a medicine in everyday clin-
ical practice.4 We agree that the comparative role of novel 
treatments should be assessed in independent, random-
ized, flexible-dose head-to-head trials in the population 
of interest. Governmental institutions and other funding 
agencies should do more to facilitate the implementation 
of these trials.

ACKNOWLEDGMENTS
This work was not supported by any funding source.

CONFLICTS OF INTEREST
MB received speaker's or consultancy fees from Alkaloid, 
Boehringer Ingelheim, Medison, and US WorldMeds. 
EP received speaker's or consultancy fees from Amicus 
Therapeutics, Arvelle, Biogen, Eisai, GW Pharma, Intas 
Pharmaceuticals, Laboratorios Bagò, Sanofi, Sun Pharma, 
UCB Pharma, and Xenon Pharma. We confirm that we have 
read the Journal's position on issues involved in ethical pub-
lication and affirm that this report is consistent with those 
guidelines.

Meir Bialer1,2

Emilio Perucca3,4

1Institute of Drug Research, School of Pharmacy, 
Faculty of Medicine, The Hebrew University of 

Jerusalem, Jerusalem, Israel
2David R. Bloom Center for Pharmacy, The Hebrew 

University of Jerusalem, Jerusalem, Israel
3Division of Clinical and Experimental 

Pharmacology, Department of Internal Medicine and 
Therapeutics, University of Pavia, Pavia, Italy

4IRCCS Mondino Foundation, Pavia, Italy

Correspondence
Meir Bialer, Institute of Drug Research, School of 

Pharmacy, Faculty of Medicine, The Hebrew University of 
Jerusalem, Jerusalem, Israel.
Email: bialer@md.huji.ac.il

ORCID
Meir Bialer   https://orcid.org/0000-0003-2046-4171 
Emilio Perucca   https://orcid.org/0000-0001-8703-223X 

REFERENCES
 1. Bialer M, Perucca E. Does cannabidiol have antiseizure activ-

ity independent of its interactions with clobazam? An appraisal 

 
© 2020 International League Against Epilepsy

www.wileyonlinelibrary.com/journal/epi
mailto:
https://orcid.org/0000-0003-2046-4171
https://orcid.org/0000-0001-8703-223X
mailto:bialer@md.huji.ac.il
https://orcid.org/0000-0003-2046-4171
https://orcid.org/0000-0003-2046-4171
https://orcid.org/0000-0001-8703-223X
https://orcid.org/0000-0001-8703-223X
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fepi.16601&domain=pdf&date_stamp=2020-07-05


1794 |   LETTER

of the evidence from randomized controlled trials. Epilepsia. 
2020;61:1082–9.

 2. Mandelbaum D. Cannabidiol antiseizure activity and its interactions 
with clobazam: Cannabidiol antiseizure activity and its interactions 
with clobazam: “It’s déjà vu all over again” Yogi Berra. Epilepsia, 
this issue.

 3. Groeneveld GJ, Martin JH. Parasitic pharmacology: a plausi-
ble mechanism of action for cannabidiol. Br J Clin Pharmacol. 
2020;86:189–91.

 4. Perucca E, Wiebe S. Not all that glitters is gold: A guide to the 
critical interpretation of drug trials in epilepsy. Epilepsia Open. 
2016;1:9–21.



Epilepsia. 2020;61:1795–1796.     | 1795wileyonlinelibrary.com/journal/epi

Received: 13 June 2020 | Accepted: 17 June 2020

DOI: 10.1111/epi.16607  
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Cannabidiol efficacy and clobazam coadministration: Where do 
we stand now?

To the Editor
In this issue of Epilepsia, two articles deal with the debated 
relationship between cannabidiol (CBD) efficacy and con-
comitant clobazam (CLB) use.1,2 The differences and simi-
larities of these studies deserve some comments to adequately 
appreciate their strengths and limits.

The first review1 is a critical appraisal of publicly available 
analyses of seizure outcomes on CBD treatment as presented 
by the applicant and provided by the European Medicines 
Agency (EMA) Assessment Report.3 Data from the four 
pivotal randomized-controlled trials (RCTs) were first ana-
lyzed independently using negative binomial regression for 
the primary efficacy outcome of change in baseline seizure 
frequency, and then combined using a stratified fixed-ef-
fects meta-analysis. Results were presented as treatment ra-
tios (placebo/CBD) rather than absolute changes or relative 
reductions in seizure frequency. Only the meta-analysis for 
patients not on CLB co-medication was considered, prevent-
ing any comparison with CLB-On cohort. The treatment ratio 
for combined CBD dose (10 + 20 mg/kg/day) vs placebo was 
0.85 (P =  .023). The difference over placebo did not reach 
statistical significance in the individual dose groups.1

The second work is a systematic review with aggregate 
data meta-analysis of the four RCTs, accompanied by sub-
groups analyses according to CLB status.2 The percentages 
of patients who had at least 50% reduction in seizure fre-
quency during the treatment period were 29.1% in the CBD 
arm and 15.7% in the placebo group among patients not tak-
ing CLB, with a risk ratio of 1.80 (95% confidence interval 
1.12-2.90; P = .015). The effect size of CBD treatment over 
placebo in CLB-On patients was similar to that observed in 
CLB-Off patients and reached statistical significance at both 
the 10 and 20 mg/kg/day doses. This methodology allowed 
evaluation of weight or contribution of each study toward 
the overall summary results and quantification of the de-
gree of heterogeneity between trials and across subgroups.2 
Although the responder rate was a key secondary outcome 
for all trials considered, its use is recommended as primary 
end point by the EMA’s guidelines for clinical investigations 
of medicines in epileptic disorders.4 Seizure response might 

be more appropriate than seizure reduction in evaluating the 
potential overall impact of CLB. Of interest, the paradoxical 
increases in seizure frequency observed in a subset of CLB-
Off patients with Lennox-Gastaut syndrome attenuated the 
response in change in the seizure count analysis, without af-
fecting or having little impact on the ≥50% responder rate.3

Both studies pooled together data from trials performed 
in two different epileptic conditions.1,2 The RCTs overall 
met the criteria for meta-analytic combination due to suffi-
cient similarity in designs, treatment protocols, method of 
seizure frequency assessment, and outcomes. Structured me-
ta-analytic approach increases the statistical power to detect 
treatment effects within subgroups.5 Nonetheless, the lack of 
randomization for CLB status represents one main pitfall and 
may have introduced potential confounders like the degree of 
baseline severity and refractoriness of the subgroups.

So far, this is the best available clinical evidence that CBD has 
antiseizure activity independent of its interaction with CLB. The 
open question remains whether and, mainly, to what extent CBD 
efficacy is enhanced by concomitant CLB administration.6,7
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L E T T E R

Epilepsy gene panel yield and impact on outcomes for adults with 
unexplained seizures
To the Editors:We read with great interest the article entitled 
“Utility of Genetic Testing for Therapeutic Decision-Making 
in Adults With Epilepsy” by Johannesen and colleagues, in-
vestigating 200 patients with gene panels over 6 years.1 Their 
work achieved the same diagnostic yield as a smaller cohort 
published by us last year.2 Both studies had similar study 
populations, consisting of adults with epilepsy, mostly ac-
companied by intellectual disability and medically refractory 
seizures.

Altogether, these two studies have found a genetic cause 
in 60 of 264 patients tested (22.7%). One-third of these adult 
patients were diagnosed with SCN1A-related seizures.

Further analysis of the data from both studies allows us 
to speculate whether other clinical findings may have in-
fluenced the diagnostic yield for these patients. Although 
neither study required early onset of seizures for molecular 
investigation, 49 of 60 (81.7%) had seizures starting before or 
at 36 months. Thus, seizure onset before or at 36 months is 
likely a turning point for caregivers and clinicians seeking to 
end their diagnostic odyssey.

The annual incidence of monogenic epilepsies starting be-
fore 3 years of age is one per 2120 live births. Data extrapola-
tion indicates that 10-50 per 100 000 individuals will need an 
adult neurologist due to childhood onset monogenic epilep-
sies remaining active throughout their lives.3,4 Considering 
that most grownups seen in adult epilepsy clinics were not 
investigated in childhood with the genomic technology 
available today, the work from Johannesen and colleagues 
demonstrates the utility of molecular analysis of adults with 
unexplained seizures.

It has become clear that Dravet patients will benefit from 
a molecular diagnosis at any stage. However, there are other 
forms of genetic epilepsies whose late diagnosis can have 
therapeutic implications, such as GLUT1 deficiency, as beau-
tifully demonstrated by Johannesen et al.1

Furthermore, molecular diagnosis may improve outcomes 
by the screening of gene-specific potential comorbidities. For 
instance, a diagnosis of PURA-related neurodevelopmen-
tal disorder (found in three of 60 adult patients from those 
two cohorts) should prompt an evaluation of cardiac, uro-
genital defects, and endocrine disorders.5 Ultimately, these 

additional investigations could prevent morbidity related to 
PURA-related neurodevelopmental disorder.

It should be pointed out that even after being tested with 
most commercially available epilepsy gene panels, >75% 
of adult patients will not have a diagnosis. It is also worth-
while to mention that interpretation of variants of unknown 
significance in institutionalized adults can be challenging, as 
first-degree relatives are often not available for these patients.

Given that the genetic basis for many adults with unex-
plained seizures is still unsolved, it would be interesting to 
learn whether these patients could benefit more from distinct 
diagnostic approaches. Copy number variants and coding 
exon analysis are not enough to narrow the current diag-
nostic gap.1,2,6 Whole-genome sequencing is one strategy, 
despite the variant-interpretation challenges. Target sequenc-
ing panels with single molecule molecular inversion probes 
(smMIPs) and finally brain tissue transcriptome analysis with 
total RNA sequencing are emerging technologies that are pro-
viding answers to a number of previously unsolved cases.7,8
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