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It’s no exaggeration to say that the modern medical office is
a target for pharmaceutical marketers. It’s becoming a rare
day when a pharmaceutical representative does not visit, or
at least leave behind a batch of pens emblazoned with a
treatment’s brand name and a paper describing its specific

FDA-approved use. Of course, most physicians who regularly
read the journals and attend CME conferences will have known
about the effects of the medication since it appeared promising
in phase II trials, but it’s always nice to have a pen handy.

However, trouble quickly ensues when a study discusses how
a medication could be used for a condition not mentioned in its
labeling. Drug reps must step very gingerly around the topic of
off-label uses or else run afoul of the FDA, shutting off a vital
source of information that could be of benefit to physicians. This
should probably be anticipated, though, when one recalls that
Warner Lambert’s Parke-Davis was accused a few years ago of ille-
gally promoting gabapentin’s off-label uses. After the company
was purchased, new owner Pfizer (the world’s largest pharmaceu-
tical manufacturer) ended up pleading guilty and paying more
than $430 million to the Department of Justice. It’s no surprise,
then, that drug reps are skittish when deviating from the official
script.

And yet, off-label prescribing is routine in just about all fields
of medicine. A study reported in Arch Intern Med 2006;
166:1021-1026 provides data about just how common it is:
according to the IMS Health National Disease and Therapeutic
Index, there were an estimated 150 million off-label medications
prescribed in 2001. This accounts for 21 percent of the prescrip-
tions examined in the sample.

Neurologists won’t be surprised to learn that anticonvulsants
were tied with cardiac medications for the most common drugs
prescribed off-label, with these two categories each accounting
for 46 percent of the sample. Of all the drugs measured,
gabapentin, perhaps not surprisingly, had the highest proportion
of off-label use: 83 percent of prescriptions written for it over a

one-year period went beyond its FDA-indicated use. 
The concerns about marketing aside, it’s not uncommon for

neurologists to see the generic name for an AED associated with
a condition other than epilepsy in either the table of contents for
journals or hear about it mentioned in conference presentations
that focus on emerging directions for treatment. Unfortunately,
the news of potential benefits is often more prominently herald-
ed than the reports of adverse effects or other potential problems
that epileptologists have come to associate with these treatments.
Determining the actual risk/benefit ratio requires critically eval-
uating the data and considering how it was ascertained by
reviewing the study design and the disclosure statements.

This is not to say that the news about benefits should be dis-
counted. Knowing about the other possible off-label uses for an
AED can help the neurologist treat a comorbid condition while
controlling the patient’s seizures. In this article, we’ll look at
some of the “dos and don’ts” of using AEDs for non-seizure-
related conditions based on the existing evidence and the opin-
ions of recognized epilepsy experts.

More Options for Pain Control 
Researchers best known for their work in pain management took
notice when there was an explosion of neuronal stabilizers
brought to market in the 1990s. Now some of the best-known
newer AEDs are better known among the public and practition-
ers for their ability to prevent migraine.

The stand-out example is topiramate (Topamax). Since this
treatment earned FDA approval for migraine prophylaxis in
2004, it has been promoted more for this indication in the pro-
fessional media and in consumer advertisements than for its
properties as an AED. And while it is still being studied in spe-
cific epilepsy populations, much of the heralded recent data
comes from its application for pain. 

At the American Headache Society’s 48th Annual Scientific
Meeting in Los Angeles this June, AHS President Stephen
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Silberstein, MD of Thomas Jefferson University in Philadelphia
revealed new data that confirm the results of previous studies
that show topiramate is effective for chronic migraine (as defined
by the ICHD 2nd Edition criteria). According to his presenta-
tion, 165 chronic migraine patients were given 100mg of topira-
mate daily and 163 were given a placebo in a multicenter, dou-
ble-blind trial. Those in the treated arm experienced a 6.4 per-
cent reduction in the days without a migraine from baseline,
compared to a 4.7 percent reduction in the placebo group.

Dr. Silberstein says these data, which are similar to what was
seen in several past studies, shows that topiramate is overall as
effective as amitriptyline or nortriptyline. He also says the
adverse effects profile, which may include thinking impairment
and confusion, also tends to be safe. “It also can cause weight
loss, but for some patients this can be a benefit,” he says. 

There have also been some studies on other AEDs for
migraine, but other than topiramate and divalproex sodium
(Depakote) none have a solid body of evidence supporting their
use for this condition. William E, Rosenfeld, MD, Director of
The Comprehensive Epilepsy Care Center at Saint Luke’s
Hospital in St. Louis, says that when considering using an AED
it’s best to rely on the treatments that have gone through the full
Phase I-Phase IV clinical trials process. “My initial caveat is that
it is always best to do the double-blind studies to prove an agent
is effective for that condition,” he says.

When a physician is doing his or her own searches for data
indicating clinical efficacy, Dr. Rosenfeld says it’s important to
read the information thoroughly and be sure it’s objective data,
not a small study lacking statistical validity. “When you’re
searching for a study on Medlink or Pubmed, it’s common to
find a headline that reads such-and-such an agent is effective
for a condition, but when you look at the details it becomes
clear there were only four patients in the study,” he says. “We
have to read the article carefully, consider who’s sponsoring the
article and how the study was performed.” 

Michael R. Sperling, MD, Professor of Neurology and
Director of the Jefferson Comprehensive Epilepsy Center in
Philadelphia, is also skeptical about using the unapproved AEDs
for migraine prevention. “There is little scientifically valid data
available on which a firm conclusion can be based,” he says. “So
far the studies have been small-scale pilots that were backed by
pharmaceutical manufacturers, and negative studies often do not
appear in the literature.” He adds that the potential problems
commonly associated with AED adverse effects may occur in
these situations.  

While AEDs useful for migraine prevention may be receiving
a great deal of FDA-approved advertising, Dr. Rosenfeld says
most of the medical news he sees about off-label AED use is for
use in treating neuropathic pain. Two popular AEDs, gabapentin
and pregabalin (Lyrica), are FDA approved for this indication,

and others, such as topiramate and oxcarbazepine, have been
prescribed off-label for those uses.

The AEDs may offer varying levels of relief, but Dr. Sperling
says the usual adverse effects must be considered. “Cognitive and
behavioral side effects may occur, in addition to sedation, nau-
sea, unsteadiness, et cetera,” he says. “For gabapentin, weight
gain commonly occurs. And carbamazepine is an enzyme induc-
er, so levels of certain other medications metabolized by the
cytochrome p450 system may fall.”

On the other hand, the effects could also have a unique ben-
efit. Dr. Rosenfeld notes that topiramate used on-label for
seizures and vascular headaches, or off-label for treating diabetic
neuropathic pain, could have the secondary effect of reducing
the patient’s weight, thus making the underlying diabetes, lipid
problems or obesity easier to manage. 

Stabilizing the Brain and Mind
Given the mechanisms of action of AEDs, it’s no surprise they
often affect patients’ behavior. The medications work by altering
ion channel and neurotransmitter functions, and while a neurol-
ogist may contemplate seizure activity when thinking of these
processes, psychiatrists associate them with behavioral effects.
The adverse psychological effects are certainly worth going over
when considering a treatment regimen, but what about the ben-
efits that are sometimes seen when these medications are admin-
istered to patients with known disorders? 

Dr. Rosenfeld says he cannot say exactly how effective AEDs
are for psychiatric purposes, but there has been a great deal of
interest in this area, particularly since research in animal models
showed how the mechanism of actions can affect the brain. On
a more practical level, he notes that some studies showed AEDs
administered at low doses can be useful and safe. “I think that’s
why psychiatrists feel good about using these for mood disor-
ders. Some AEDs, such as valproic acid and lamotrigine, have
been approved by the FDA for mood disorders and others such
as oxcarbazepine are frequently used off-label by psychiatrists,”
he says. “There have been some positive effects associated with
AEDs in this area, but there are also some negative effects.”

Siddhartha Nadkarni, MD and Orrin Devinsky, MD provid-
ed a thorough review of the existing research in this area in
Epilepsy Currents 2005;5:176-181. They noted that most of the
data regarding psychotrophic events and AEDs were clearly neg-
ative, although a few positive effects were seen in small samples,
often with retrospective, nonrandomized or nonblinded data. It
will take more randomized, placebo-controlled large-scale trials
to confirm the efficacy of AED in treating depression, anxiety,
schizophrenia, or any other recognized and defined psychiatric
disorder. 

According to Drs. Nadkarni and Devinsky, the potential ben-
eficial effects of frequently used AEDs include:
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• Carbamazepine: Although structurally similar to the tri-
cyclic antidepressant imipramine, it does not have antidepressant
effects. However, there is strong evidence demonstrating that it
may treat mania and stabilize mood in bipolar patients. 

• Gabapentin: This treatment proved effective for social
phobias and other forms of anxiety in well-designed trials, and
may be helpful in treating depression in bipolar patients.

• Lamotrigine: This agent appears to be effective for treat-
ing refractory bipolar disorder and is not associated with the
adverse effects seen in other psychotrophic agents, such as sex-
ual problems, weight gain or withdrawal symptoms. 

• Levetiracetam: No positive effects are established for this

treatment, even though it is chemically related to the putative
nootropic agent piracetam. 

• Topiramate: The weight-loss adverse effect commonly
associated with this treatment may be helpful for treating
binge-eating disorder, and it may be easier to control the com-
monly seen cognitive and behavioral problems when the start-
ing dose is low and increased slowly.

• Valproate: This may be more effective than lithium in
preventing the depressive symptoms of bipolar mood disorder. 

• Zonisamide: While some preliminary studies suggest it
may be able to treat mania in patients with bipolar and
schizoaffective disorders, on rare occasions it may conversely
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Aggression, impaired cognition and attention,
depression, irritability, sexual function and desire

Anxiety, mood stabilizing, sleep     Barbiturates

Irritability, impaired attentionAggression, mania, mood stabilizing*     Carbamazepine

Aggression, confusion, depression, insomniaNoneEthosuximide

Irritability/agitation (usually in children with 
disabilities)

Anxiety, insomnia, social phobia*,
mood stabilizing

Gabapentin

Insomnia/irritability (usually in children with 
disabilities)

Depression*, mood stabilization*,
mania*

Lamotrigine

Anxiety, depression, irritability (all more common 
in children)

No data available                              Levetiracetam

Depression, impaired attentionManiaPhenytoin

Depression, irritabilityMania, mood stabilization               Tiagabine

Depression, impaired cognition (word finding, 
memory) and attention, irritability

Binge eating, mania, mood
stabilization

Topiramate

DepressionAgitation, aggression, irritability,
mania*, mood stabilization*

Valproate

Aggression, emotional lability, irritability 

* There is good, affirmative data from a well-planned study to support a beneficial effect  Source: Epilepsy Currents 2005;5:176-181

ManiaZonisamide

AED Beneficial Effects                    Adverse Effects                      

Table 1. Potential Psychotrophic Effects of AEDs
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induce mania or psychosis. 
Dr. Sperling says neurologists occasionally use AEDs for

their psychotrophic effects. “It may be part of a treatment
plan, such as the use of valproate, gabapentin or lamotrigine
for mood stabilization or depression to treat two conditions at
once: epilepsy and mood disorder,” he says. “However, there is
little scientific data regarding the psychotrophic effects of
these agents, so this is very much off-label and speculative.”

In addition to the effects of the medications, Dr. Rosenfeld
says it’s also important to consider the mood disorders com-
monly seen with epilepsy when evaluating the effects of treat-
ments. “If we look at the epilepsy population as a whole, about
a quarter of them have depression,” he says. “But when a
patient appears to be depressed after starting a new therapy, we
tend to blame the drug.”

Thinking Outside the Label
As long as the newer epilepsy drugs are still under patent, it’s a
safe bet the pharmaceutical manufacturers will try to find new
uses for them, particularly given the vastly larger market for
migraine and mood disorder patients when compared to the
epilepsy population. Some of the directions for research may
put more AEDs in the treatment armamentarium of other neu-
rological subspecialties, and as the effects become better known
other medical specialties may begin acquainting themselves
with these treatments. 

Dr. Sperling says that while other uses are always proposed,
valid, reproducible studies are usually lacking. However, he
says the possibility of using AEDs for neuroprotection may be
one direction that holds promise. “This is the notion that
AEDs may help attenuate or prevent neuronal injury from

either ischemia or seizures,” he says. “But this line of research
has gone on for at least a decade, so hope is probably limited.” 

Dr. Rosenfeld has also been following the research about
neuroprotective applications for AEDs. “If we can get at the
other disorders early with neuroprotection by using our
epilepsy drugs, that would be wonderful,” he says. “Often,
off-label usages of AEDs have included using primidone and
topiramate for help in trying to control essential tremor.” 

Some potential uses for AEDs may go beyond what neurol-
ogists usually see or be outside their scope of practice.
Researchers at Washington University reported that valproate
appeared to significantly increase the strength of seven adult
patients with spinal muscular atrophy over the course of eight
to 15 months of treatment (Neurology 2006;67:500-501).
Several studies have indicated that topiramate’s ability to ago-
nize the brain’s reward processing may be useful in controlling
alcoholism (Lancet 2003;361:1677-1685), smoking in alco-
holic-dependent patients (Arch Intern Med 2005;165:1600-
1605) and possibly other addictions. Most recently,
gabapentin proved almost as effective as estrogen for reducing
menopause-related hot flashes in a randomized, double-blind,
placebo-controlled trial of 60 patients described in Obstetrics
& Gynecology 2006;108:41-48.  

This sort of research may put more value on neurologists’
practical knowledge in this particular area of pharmaceutical
treatment among the local medical community. You may
become the expert consulted when another physician wants to
know more about how anticonvulsants can be used beyond
epilepsy. But when giving answers in this situation, it is cru-
cial to take a critical look at the existing data to make sure the
advice is grounded in the best-available evidence. PN
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Keep Out of Reach of Mothers
Researchers and regulators alike have been leery of the possibility of birth defects caused by AEDs for a long time, and a

recent study of 333 mother-and-child pairs in the US and the UK proved this concern is perfectly justified. And it will prob-
ably come as no surprise to those who have been following this line of research which AED is the riskiest choice for preg-
nant women.

The study, which was reported in Neurology 2006;67:407-412, compared the rate of birth defects and fetal death in
four AEDs: valproate, phenytoin, carbamazepine, and lamotrigine. Of these, valproate posed the highest risk to the fetus,
with more than 20 percent of the pregnancies exposed to this treatment resulting in death or birth defects such as skull and
limb deformities and brain, heart and lung problems. This is consistent with the results from several other recent studies. 

The study’s author, University of Florida Professor of Neurology Kimford J. Meador, MD, recommends that physicians
talk with their female patients of child-bearing age about the increased possibility of birth defects or fetal death associated
with this treatment when choosing an AED and also advise those already taking the treatment of the risk. He also cautions
against using this as a drug of first choice for women with childbearing potential and, if it is used, to limit the dosage as
much as possible.

Ongoing research may help further clarify the risks AEDs pose in this situation. Pregnant women taking AEDs are
encouraged to join the North American Pregnancy registry by calling (888) 233-2334 or going to http://www.aedpregnan-
cyregistry.org/.
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