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Dear Editor,

We read with interest three articles recently published in
your journal on evaluating the cost effectiveness of add-on
highly purified cannabidiol (CBD) to usual care for the treat-
ment of patients with Lennox—Gastaut syndrome (LGS) and/
or Dravet syndrome (DS) in different markets [1-3]. CBD is
approved as Epidiolex® in the USA (Greenwich Biosciences,
Inc.) for the treatment of seizures associated with LGS, DS,
or tuberous sclerosis complex in patients > 1 year of age [4].

Two of these articles found CBD to be a cost-effective
treatment for LGS and/or DS, with incremental cost-
effectiveness ratios (ICERs) of Canadian dollars $32,399/
quality-adjusted life year (QALY) [1], and £33,721/QALY
and £32,471/QALY (model submitted to National Institute
for Health Care and Excellence [NICE]) [2]. In addition, a
previous analysis reported an ICER of $14,688/QALY [5].
Conversely, the third article suggests that CBD would not
be cost effective for LGS with an ICER of $451,800/QALY
[3]. As the original developer of the NICE model, we wish
to enrich the ongoing discussion on the cost effectiveness of
CBD for patients with LGS and DS.

In complex conditions such as LGS and DS, authors
can make differing assumptions and employ alternative
approaches to economic models leading to different con-
clusions. For example, Neuberger et al.’s model includes
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health effects only in relation to patients, whereas the NICE
model and Elliott et al.’s model both incorporate CBD’s
impact on reducing caregivers’ burden. Patients with LGS
and DS experience seizures associated with a risk of injury
and mortality, have multiple comorbidities, and often require
constant care [6—10]. The inclusion of caregivers was a key
driver of the NICE model outcomes, with a greater QALY
gain across multiple caregivers than the patient [2]. While
there is no absolute right or wrong approach, we believe
there are a number of factors that should be considered when
comparing across studies.

First, the model structure employed must be justified
based on suitability for the disease area, and evaluation
parameters and should be consistent with the current clini-
cal understanding of the disease [11]. Both Neuberger et al.’s
and Elliott et al.’s models define health states based on the
percentage reduction in seizures from baseline—the model
structure used to evaluate other treatments in the early lit-
erature [12]. Patients are grouped based on relative (i.e.,
percentage point) seizure reduction, irrespective of baseline
seizure frequency. A patient with a 50% response would have
the same cost and QALY assigned regardless of whether
they started with 100 or 10 seizures. Additionally, the use of
a < 25% response to define a “non-responder”” may overlook
the fact that any reduction in seizures may be meaningful to
the families of patients with LGS or DS [13], especially for
patients with high baseline seizure counts. The NICE model
implemented an alternative structure based on absolute sei-
zure frequency and seizure-free days, the latter of which is
considered a particularly meaningful outcome to patients as
days with no seizures are likely to improve both the patient’s
quality of life (QoL) and ability to perform daily tasks [14].
Given the high seizure frequency associated with LGS and
DS, model structures based on absolute seizure frequency
and seizure-free days may be more appropriate to reflect
the heterogeneity of the patient population and capture the
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expected cost and QoL benefits of an intervention in these
highly refractory patient syndromes.

Second, because of the lack of comprehensive utility
studies in the published literature, Neuberger et al.’s and
Elliott et al.’s models use QoL values from an abstract that
utilized vignettes describing percentage reductions in sei-
zures [15]. However, with limited details of the methodol-
ogy, the validity of these vignettes is unknown. Furthermore,
the results suggest only a 7% improvement in utility from
a 25-50% seizure reduction, despite a 50% seizure reduc-
tion being regarded as meaningful in both clinical trials and
clinical practice [16, 17]. Considering these limitations and
the need for more robust utility data to meet the alterna-
tive health state structure, utility data were generated for the
NICE model based on direct measures of QoL [18]. Both
fewer seizures and additional seizure-free days improved
QoL in patients with LGS or DS and caregivers, with sei-
zure-free days having the greatest impact (GW Research Ltd,
data on file).

Third, different assumptions were made around the treat-
ment regimen, leading to the divergence in results. Based
on the described Weibull distribution, we believe Neuberger
et al.’s model assumes that around 80% of patients would
remain on therapy from age 15 years to death. Open-label
clinical trial data for CBD indicates that 65% of patients
with LGS and 45% with DS remain on treatment at 3 years
(GW Research Ltd, data on file), which is unsurprising given
these populations are known to cycle through multiple drugs
[16, 19-21]. Neuberger et al.’s model also assumes that all
patients discontinue therapy at the same rate, regardless of
seizure response. In contrast, the NICE model enriches the
study population for responders by assuming that those with-
out an adequate response are more likely to discontinue,
based on clinical trial data [22, 23].

Finally, as the original developer of the model submitted
to NICE, we had the additional benefit of access to indi-
vidual patient data from clinical trials. This offers a sig-
nificant advantage in accurate modeling of non-linear treat-
ment effects, rather than having to rely on average treatment
effects based on summary data of the overall population.

In summary, we are grateful that Pharmacoeconomics
provides an open platform for discussion. We recognize that
appropriately modeling the value of CBD is not a simple
task. Moreover, as the Second Panel on Cost Effectiveness
in Health and Medicine notes, “QALY's may not accurately
reflect the burden of short-lived but intense experiences.
Thus the benefits of interventions that reduce the incidence
of such experiences may be undervalued.” [24]. We appreci-
ate the approaches employed by Neuberger et al. and Elli-
ott et al., which enrich ongoing discussion of the value of
CBD and add to our growing knowledge of LGS and DS.
We appreciate that both Neuberger et al. and Elliott et al.
acknowledge the limitations of their approaches, including
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the lack of clinical validation, the validity of utility data, and
how seizure reductions were incorporated, all of which may
explain why the results have differed.
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