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The place of generic modified-release
formulations for epilepsy
Slow and steady

In recent years, antiepileptic drug (AED) modified-
release (MR) or extended-release formulations have
become increasingly available. Once-daily formula-
tions can ease the burden of the need to take AEDs
every day for years, if not a lifetime. These formula-
tions may also improve adherence and reduce fluctu-
ations in serum concentrations that can lead to
adverse effects (at maximum concentrations [Cmax])
or seizure breakthroughs (at minimum concentrations
[Cmin]). The most commonly prescribed AEDs are
now available in MR formulations, and many patients
have come to expect that they will be able to use a
once-daily pill to treat their epilepsy. In the United
States, all the AEDs that are available as MR are also
available as generic equivalents. Many patients and
their physicians have expressed concerns about generic
substitution, fearing that the generics could differ from
the brand just enough to cause a breakthrough seizure.
While concerns still exist, 3 recent randomized clinical
trials suggest that, at least for immediate-release (IR)
AEDs, the differences between brand and generic
are minimal, and should not cause substantial con-
cern.1–3 Is this also true for MR generics?

The analysis, by Johnson et al.4 in this issue of
Neurology®, of the data submitted to the Food and
Drug Administration (FDA) in the Abbreviated New
Drug Applications for the generic MR-AEDs is reas-
suring in some ways, and yet raises some concerns.
Area under the curve (AUC) and Cmax values of
generics were close to the brand for most products,
but not all. Values of time to achieve Cmax over the
course of the day (Tmax) varied more considerably
and, in some cases, this led to substantial differences
in serum concentrations at various time points across
the day while still resulting in AUC and Cmax
confidence intervals within the approval limits. The
variations for MR-AEDs were greater than seen in a
similar analysis performed on the Abbreviated New
Drug Application data of the IR-AED formulations,
suggesting that the IR-AED studies should not be
extrapolated to MR-AEDs.5

These generic studies were performed in healthy
young adults given a single dose of the AED. The

recent IR studies suggest generic single-dose studies
in healthy controls are consistent with both single
and chronic dosing studies in people with epilepsy,
but it is not certain that these findings extend to
MR products, especially since generic MR formula-
tions commonly use different release methods. This
uncertainty leaves the clinician and the patient in
an awkward situation: Do MR generics provide the
same efficacy and safety as the brand AEDs, or not?

For many patients, brand-name drugs are either
not reimbursed at all by their health care plan or
require substantially higher copays (often hundreds
of dollars per month). Is such a financial outlay worth
the price? What difference would a fluctuation across
the day really make, if the “same amount of drug” (as
represented by AUC) eventually gets in, and the main
differences are in timing of drug concentrations across
the day?

Of note, the FDA has suggested by its actions that
fluctuations over time are of substantial interest and
concern. When companies develop MR products,
they are required to perform additional placebo-
controlled studies of efficacy, even when the amount
of drug, as demonstrated by AUC, is substantially
similar.6 Such placebo-controlled studies have been
performed for MR formulations of carbamazepine,
lamotrigine, levetiracetam, topiramate, oxcarbaze-
pine, and others.7 The FDA has argued that the dif-
ferences between a drug that fluctuates between
Cmin and Cmax, vs one that has levels that are more
consistently maintained at some middle value
between the two, could be substantial enough to
cause a major change in the ability of the drug to
demonstrate an effect. If this is the case, should we
also be worried about the differences found by John-
son et al.? And if so, what should a clinician do?

As with many such questions, the available data
are insufficient to provide certainty with MR-AEDs,
and each patient’s situation and the drug in question
must be considered and taken into account. Not all
drugs are created equal, in relation to the clinical
consequences of variation in fluctuations. For exam-
ple, patients taking IR-levetiracetam twice a day will
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typically have 3-fold fluctuations between minimum
and maximum serum concentrations over the course
of the day.7 These data might suggest that drug-level
fluctuations may be of less concern for levetiracetam.
However, carbamazepine and oxcarbazepine fluctua-
tions (when the IR formulation is used) can reduce
tolerability at peak-dose times, suggesting that the
clinical meaningfulness of any differences in formu-
lation may be greater.8

There are differences in patients as well. Patients
who have easily become seizure-free, and for whom
once-daily dosing is likely to lead to improved adher-
ence, will probably benefit from MR formulations
and will be less disadvantaged by small differences
between formulations.

Despite the potential concerns raised by this
study, poor medication hygiene, including poor
adherence, probably is a larger factor for efficacy
and tolerability of AEDs than brand-to-generic
switches. Also, a switch from IR formulations to
MR, whether brand or generic, may cause substan-
tial changes in Cmax and AUC that could destabi-
lize a seizure-free patient. Clinicians should advise
their patients to take their medications on the same
schedule consistently, and in the same relation to
food. Splitting pills that have not been designed
to be cut will typically result in much greater
differences than even the greatest generic–brand
variations.

The old adage not to mess with success has a role.
If a patient is seizure-free on a specific AED regimen,
then it behooves the treating provider not to change
that regimen unless there is a compelling reason to
do so. If an MR-AED has a substantial likelihood
of improving adherence or if there is a reasonable
expectation that it will improve tolerability or effi-
cacy, then the MR-AED should be tried. In most
cases, the benefits of these improvements outweigh
any concern over the variations in switching
formulations.
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