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Providing Quality Epilepsy Care  
for Veterans 

VA Epilepsy Centers of Excellence

Quality epilepsy care depends on balancing seizure control with medication adverse effects 
and on understanding a patient’s medical history and anxieties related to the illness. 

E
pilepsy is a common and com-
plex neurologic condition 
marked by recurrent seizures. 
It has been diagnosed in more 

than 87,000 veterans enrolled in the 
VA health care system, 16% of whom 
have comorbid traumatic brain injury 
(TBI), and nearly 25% also have post-
traumatic stress disorder (PTSD).1 
These comorbidities were even 
more common in Operation Endur-
ing Freedom (OEF), Operation Iraqi 
Freedom (OIF), and Operation New 
Dawn (OND) veterans: TBI in 52.6% 
and PTSD in 70.4%. With 25 drugs 
for seizures and 2 approved devices, 
treatment of epilepsy can prove chal-
lenging to providers whose goal is to 
balance seizure control and adverse 
effects (AEs). 

Despite the therapeutic armamen-
tarium, about one-third of people 
with epilepsy have poorly controlled 
seizures, and an untold number 
may experience delays in refer-
ral to higher levels of epilepsy care 
or undergo troubling antiepileptic 
medication AEs and comorbid psy-
chiatric disorders that have profound  

impacts on quality of life (QOL). 
Quality generally has been de-

fined as “providing the right care to 
the right patient at the right time and 
in the right way to achieve the best 
possible results.”2 Much work has 
been done over the past 2 decades to 
identify “the right care” for epilepsy 
patients.3 

The American Academy of 
Neurology (AAN) has developed  
evidence-based, clinically focused 
guidelines on numerous topics, in-
cluding antiepileptic drugs and wom-
en’s health, and has developed quality 
measure sets.4,5 More broadly, the In-
stitute of Medicine (IOM) proposed 
13 recommendations, including im-
proving quality of care, establishing 
epilepsy centers and an epilepsy care 
network, educating health profes-
sionals about epilepsy, and providing 
education for people with epilepsy 
and their families.6 

Within the VA, health care for 
veterans with epilepsy is changing 
in part by the Epilepsy Centers of 
Excellence (ECoC), established by 
federal law. The ECoE’s primary mis-

sions are to improve quality of and 
access to epilepsy specialty care to 
improve the health and well-being 
of veteran patients with epilepsy and 
other seizure disorders through in-
tegration of clinical care, outreach, 
research, and education to VA pro-
viders and patients.7 

The goal of this article is to outline 
the key elements of quality epilepsy 
care and make recommendations 
for providing quality care in the VA 
health care system.

DIAGNOSIS AND SEIZURE TYPES
Quality care for veterans with epi-
lepsy begins with the provider 
reviewing pertinent history and es-
tablishing the clinical characteristics 
of the patient’s seizures and epilepsy. 
The provider should ask about the 
first signs of the seizure or warning 
(aura), the seizure (ictal period), and 
the period after the seizure (postic-
tal period). Seizure histories from the 
patient and observers are critical.

The first step is to define whether 
the patient’s seizures are general-
ized, that is, start all over the brain 
at once, or focal, starting in one 
area of the brain. The patient’s ini-
tial sensation at the onset of a seizure 
(aura) may help localize onset and 
define focal seizures. For example, 
déjà vu sensations often point to 
seizure onset in the mesial tempo-
ral lobe and hippocampus. Focal  
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seizures can spread and cause cogni-
tive dysfunction, including aphasia 
and amnesia, or evolve into a gener-
alized convulsion (tonic-clonic sei-
zure). Many patients present with a 
generalized tonic-clonic seizure and 
have had brief focal seizures that 
were not considered seizures by the 
patient or by other providers. This 
seizure type should be clarified by 
asking specifically about paroxys-
mal symptoms. For example, brief 
periods of confusion that are epi-
sodic may be focal seizures. In gen-
eral, focal seizures are stereotyped 
and may have a feature that helps 
in establishing the diagnosis. Many 
temporal lobe seizures are associated 
with lip smacking behaviors (oral 
buccal automatisms).

Tonic-clonic seizures may begin 
without an aura and are generalized 
from onset. Patients with this type 
of seizure may have electroencepha-
logram (EEG) findings that define 
a generalized abnormality, which 
consist of frontocentral spike and 
wave discharges in the EEG. In the 
VA population, the first generalized 
tonic-clonic seizure may occur while 
in the military. Some of these patients 
have juvenile myoclonic epilepsy, 
and a history of brief jerks on waking 
(myoclonus) may have been occur-
ring but not recognized as seizures. 

The treatment of seizures, in part, de-
pends on whether they begin focally 
or are generalized at onset. 

Often people with epilepsy have 
multiple seizure types. The types of 
seizures should be documented and, 
if possible, corroborated by a witness. 
Epileptic seizures tend to be stereo-
typed and of relatively brief duration, 
usually < 2 minutes. The period after 
a seizure may be followed by a more 
prolonged period of neurologic dys-
function that includes confusion and 
fatigue. These symptoms may be the 
only indication that the patient has 
had a seizure. 

At each clinic visit, the character-
istics of the patient’s seizures should 
be reviewed and the frequency of 
seizures documented. A calendar to 
track seizure frequency is helpful to 
understand precipitating factors and 
response to treatment. 

The health care provider (HCP) 
should look for the cause of a patient’s 
epilepsy. It is important to ask the pa-
tient about family history, age of first 
seizure, occurrence of febrile seizures, 
developmental history, past history of 
meningitis or encephalitis, history of 
childhood seizures or spells, and his-
tory of brain lesions, including tumors, 
strokes, or TBI. Most patients with 
epilepsy do not have a clear cause for 
their epilepsy, but the cause may be 

clarified with EEG and magnetic reso-
nance imaging (MRI) testing.

EEG AND BRAIN IMAGING 
All patients with epilepsy should be 
evaluated with an EEG, and for those 
with focal epilepsy or undefined epi-
lepsy, with an imaging study of the 
brain, preferably an MRI. These re-
sults should be reviewed at each visit. 
The EEG may show focal features 
that are related to neurophysiologic 
dysfunction, such as slowing that is 
not definitely epileptiform in char-
acter, or show focal spike or sharp 
waves that are epileptiform in char-
acter. Generalized abnormalities may 
include generalized slowing that is 
not an epileptiform feature or fron-
tocentral spike wave patterns that are 
epileptiform in character. The EEG 
cannot rule out epilepsy, but can rule 
in the likelihood of epilepsy when 
definite epileptiform features are 
present.

Brain imaging can define many 
conditions that can cause focal epi-
lepsy, and an MRI is more sensitive 
for defining a number of these con-
ditions (cavernous angiomas, hip-
pocampal sclerosis, developmental 
migration disorders, and low-grade 
neoplasms). Significant trauma with 
signal abnormalities to suggest prior 
bleeding predispose to epilepsy. 
When patients are refractory to medi-
cal therapy and have imaging find-
ings concordant with EEG onset of 
seizures, then surgery can be a better 
treatment. 

ADVERSE EFFECTS
Broad-spectrum drug treatments 
are efficacious for either generalized 
or focal seizures, whereas narrow-
spectrum treatments are most effi-
cacious for focal seizures (Table 1). 
The choice of a seizure medication is 
based on the patient’s seizure type(s) 
and other comorbid conditions.7 
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Table 1. Seizure Medication Choicesa

Seizure Type Antiepileptic Drug

Broad spectrum:  
all seizure types  
(generalized from onset  
and partial onset seizures)

First line: lamotrigine, levetiracetam, valproate, zonisamide
Second line: topiramate, perampanel
Third line: clobazam, felbamate, rufinamide 

Narrow spectrum  
(focal and secondarily  
generalized seizures)

First line: carbamazepine, gabapentin, lacosamide oxcarbazepine
Second line: phenytoin, pregabalin, primidone, phenobarbital
Third line: ezogabine, tiagabine, vigabatrin

aThird-line drugs may be effective but have potentially dangerous adverse effects (felbamate), or they 
may have narrow indications (rufinamide for Lennox-Gastaut syndrome).
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For example, a patient with epilepsy 
and migraines may do better with a 
seizure medication that also is used 
for migraine prophylaxis (valproate 
or topiramate). In general, seizure 
control is unlikely to be achieved if 
patients fail the first 2 medications 
tried.8 Treating with > 1 medication 
may improve seizure control but 
may increase AEs. A review of cur-
rent seizure medications and their 
AEs can be found on the ECoE 
website (http://www.epilepsy.va.gov 
/Provider_Education.asp).

In VA cooperative studies that 
evaluated seizure medications, the 
most common reason for discontinu-
ing a drug was the combination of in-
effectiveness and AEs.9-11 Addressing 
AEs is a quality measure for the care 
of patients with epilepsy. Adverse ef-
fects may be dose dependent or idio-
syncratic (rashes). Drug levels may 
help in determining dose-dependent 
AEs; for example, diplopia with car-
bamazepine levels above 10 μg/mL. 
Each patient may have susceptibil-

ity to medication AEs that do not 
exactly match therapeutic levels. 
When patients have AEs, a reduc-
tion in dose or trial of an alternative 
medication is advised. 

UNCONTROLLABLE EPILEPSY
About one-third of people with epi-
lepsy have uncontrolled seizures, 
known as medically intractable epi-
lepsy, which may be identified early 
in their clinical course by failure of 
the first 2 tolerated medications.8 
Patients should be referred to an 
epilepsy center so their epilepsy 
can be defined by video EEG moni-
toring to capture seizures. Unfortu-
nately, in the VA system, this route 
is often delayed, and patients may 
not be diagnosed appropriately 
for years.12 Some of these patients 
may be considered treatment fail-
ures because the right medications 
were not tried (eg, generalized epi-
lepsy that is treated with narrow-
spectrum seizure medications). 
Juvenile myoclonic epilepsy often 

may not be controlled by phenyt-
oin or carbamazepine, but valpro-
ate, lamotrigine, levetiracetam, and 
zonisamide may be more effective.

Other patients may not have ep-
ilepsy but have psychogenic non-
epileptic seizures (PNES). These 
behavioral seizures do not have an 
EEG epileptiform correlate. About 
25% of patients who undergo pro-
longed video EEG monitoring have 
PNES, and seizure medications do 
not treat these events.12 A smaller 
percentage of patients have both 
epileptic and nonepileptic seizures 
(5%-15%). Psychogenic nonepilep-
tic seizures often occur within the 
context of traumatic exposure(s) or 
previous physical or sexual abuse. 

In the VA population, PNES is 
more often associated with PTSD or 
head trauma history than in patients 
with epilepsy.13,14 To confirm the di-
agnosis of PNES, video-EEG capture 
of the patient’s seizures is required. 
Because of the increased number 
of combat veterans with TBI and 
PTSD, the diagnosis of epilepsy 
may be difficult without video-EEG 
monitoring. Management consists 
of addressing the underlying con-
version disorder and recognition 
and treatment of comorbidities, 
such as mood, anxiety, personal-
ity, or PTSD. Recently, cognitive 
behavioral-informed psychotherapy  
(CB-ip) has been shown to be ef-
fective in patients with PNES and 
is available through the VA national 
telemental health center and at 
some ECoE sites.15

If a patient with uncontrolled 
epilepsy has focal seizures, surgi-
cal therapy is more likely to result 
in seizure control than will medical 
therapy.16,17 This is especially true 
when other testing, including MRI, 
positron emission tomography, and 
neuropsychiatric evaluation, point 
to a concordance of localization. 

Figure. Concerns of Patients With Moderately Severe Epilepsy
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These patients should be evaluated 
in a center that can provide surgical 
therapy and if necessary also record 
seizures with invasive techniques 
using electrodes placed directly over 
the cortex or into the brain to sam-
ple deeper structures like the hippo-
campus or amygdala. Patients who 
are refractory should be considered 
for reevaluation every 2 years by a 
comprehensive epilepsy center.

Unfortunately, some patients 
have seizures that begin in eloquent 
cortex, which if removed, leads 
to undesirable neurologic loss or 
multifocal seizure onset. In these 
patients, seizure frequency can be 
reduced by vagus nerve stimulation 
or intracranial responsive neuro-
stimulation.18,19

SAFETY
Epilepsy has inherent risks for injury. 
Patients and their families often need 
to be informed about risks and risky 
behaviors to avoid. A frank discus-
sion about safety is prudent. What 
to do for the patient during a sei-
zure should be addressed. For con-
vulsive seizures: Protect the patient 
from injury by placing something 
soft between the patient’s head and 
the floor, keep the patient on his or 
her side; do not restrain the patient 
or put anything in the mouth; stay 
calm and time the seizure; as the pa-
tient gains consciousness, talk to the 
patient and be reassuring. For non-
convulsive seizures: Stay with the pa-
tient; time the seizure; gently guide 
the patient away from dangerous sit-
uations like streets or stairs; stay with 
the patient until he or she is back to 
normal, and reassure the patient.

Driving
People with epilepsy identify driv-
ing as one of their major concerns; 
therefore, it is important for HCPs 
to properly counsel patients with 

seizure disorders and their fami-
lies about driving (Figure).20 In 
general people with controlled 
seizures are permitted to drive in 
every state in the U.S., but people 
with uncontrolled seizures are re-
stricted from licensure. Despite the 
desire and necessity to drive for 
many individuals with epilepsy, sei-
zures while driving pose risks for 
crashes, which may result in prop-
erty damage, injuries, and death.21 
Factors, such as duration of seizure 
freedom, help predict the risk for 
crashes. The legal rules for deter-
mining control and administering 
restrictions are a complex mix of 
federal and state laws, regulations, 
and local practices, which vary 

widely across the country.21,22 The 
standards also change over time; 
updated information is available 
from local state authorities and on 
good informational sites, such as 
those of the Epilepsy Foundation.

The key standard for determining 
accident risks is the seizure free in-
terval, which is the duration of time 
a person with epilepsy has been sei-
zure-free.21-23 In the U.S., the accepted 
period for seizure freedom varies from 
about 3 months to 12 months, de-
pending on individual state rules.24

California, Delaware, Nevada, 
New Jersey, Oregon, and Pennsyl-
vania require mandatory report-
ing. Generally physician groups in 
the U.S. and elsewhere oppose such 

Table 2. Impact of Seizure Medications on Pregnancy 

Drug Formulations 
(class if scheduled)

OCP  
Effectiveness Teratogenic Defects Breast Milka

Carbamazepine Decreased Neural tube, 
cardiovascular anomaly

not clinically significant

Eslicarbazepine Decreased

Gabapentin No change not clinically significant

Lamotrigine   No change Oral clefts

Levetiracetam    No change clinically significant

Oxcarbazepine  Decreased

Phenobarbital Decreased

Phenytoin      Decreased Orofacial cleft, 
microcephaly, growth 

retardation

not clinically significant

Pregabalin (V)     No change Possible major birth 
defects47

Topiramate       Decreased Cleft palate not clinically significant

Valproate        No change Neural tube defect, low 
birth weight, autism 
spectrum disorder

not clinically significant

Zonisamide     No change

Abbreviation: OCP, oral contraceptive pill.
aNot clinically significant is a mother’s milk/plasma level < 1, and clinically significant > 1.
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mandatory reporting, because of 
the concern that their patients will 
not report their seizures, and thus 
may not receive appropriate treat-
ment. Indeed, patients with epilepsy 
often do not tell physicians about 
their seizures, fearing loss of driv-
ing privileges and other social con-
sequences.21,23 Providers should 
make an effort to determine seizure 
frequency and whether the patient is 
being truthful. This information then 
provides a background for the pro-
vider to discuss driving issues.

Injury
People with epilepsy are susceptible 
to injury during a seizure and need 
to be counseled regarding safety, par-
ticularly when seizures are not well 
controlled. Hazardous situations 
include being near stoves or cook-
ing, bathing alone, swimming alone, 

working at heights without a safety 
harness, and using power tools.26 

SUDDEN UNEXPLAINED DEATH 
Patients with recurrent seizures have 
an increased risk for accidental fa-
tality and for sudden unexplained 
death in epilepsy (SUDEP), which 
accounts for up to 17% of all deaths 
in people with epilepsy. The risk for 
sudden death from recurrent seizures 
increases 2.3 times compared with 
the risk in the general population.25 
A SUDEP is an unexpected death in 
a person who has epilepsy with no 
other obvious cause of death.26 Be-
cause increased seizure frequency, the 
presence of tonic-clonic seizures, and 
other accidental risks of seizures are 
associated with SUDEP, the subject 
should be discussed with patients 
and their families, to encourage ad-
herence to treatment. Epileptologists 

also discuss these risks with patients 
and their families when surgical in-
terventions are being considered. The 
potential risks for injury or SUDEP 
may offset the surgical risks when 
pursuing a potentially curative epi-
lepsy procedure.

WOMEN OF CHILDBEARING AGE
In January 2015, the ECoE started a 
women veterans epilepsy workgroup 
with the goal of improving clinical 
care within the VAHCS to provide ed-
ucation to patients, family members, 
and VA health care providers about 
the care of women with epilepsy.

Providers need to be aware that 
seizure medications that induce cer-
tain hepatic enzymes can lead to hor-
monal contraceptive failure (Table 
2).27 Preconception folic acid sup-
plementation (with at least 0.4 mg) 
should be considered, because it may 
reduce the risk of major congenital 
malformations.28 The goal of epilepsy 
management prior to conception is 
to maximize seizure control with the 
optimal seizure medication to avoid 
the need to make changes during the 
pregnancy. 

During pregnancy, the volume of 
distribution increases and seizure 
medication metabolism may change 
requiring dose adjustment. The best 
predictor of seizure frequency dur-
ing pregnancy is a woman’s epilepsy 
pattern prior to conception. Seizure 
freedom for 9 months prior to con-
ception is associated with a 84% to 
92% likelihood of seizure freedom 
throughout the pregnancy.29

International seizure medication 
pregnancy registries have provided 
valuable information regarding the 
risk of major congenital malforma-
tion (MCM) of development, which 
seems to be a consequence of seizure 
medication therapy and not epilepsy 
itself. The risk of MCM associated 
with seizure medication therapy is 

Table 3. Online Resources for Veterans With Epilepsy 

Resources Web Address

American Epilepsy Society http://www.aesnet.org

Anita Kaufmann Foundation  http://www.akfus.org

Center for Disease Control http://cdc.gov/epilepsy/index.html

Cleveland Clinic. Epilepsy Patient  
Education  

http://my.clevelandclinic.org/services 
/neurological_institute/epilepsy/patient-education

Citizens United for Research in Epilepsy 
(CURE)   

http://www.CUREepilepsy.org

Epilepsy Foundation      http://www.epilepsy.com/learn

Mayo Clinic: Epilepsy Patient Care and 
Health Information  

http://www.mayoclinic.org/diseases-conditions 
/epilepsy/home/ovc-20117206

My Seizures, Know More   http://www.myseizuresknowmore.com

Seizure Tracker    http://www.SeizureTracker.com

VA Epilepsy Centers of Excellence: Patient 
Education 

http://www.epilepsy.va.gov/Patient_Education.asp
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about 4% to 5% compared with 1.5% 
to 3% in the general population.30,31 
A seizure medication table that 
supplements the existing VA ECoE 
information specifically addresses 
women’s issues with the recognition 
that recent revisions to the teratoge-
nicity classification have been made 
by the FDA (Table 2).32 If possible, 
valproate should be avoided during 
pregnancy due to its higher rate of 
MCM and impact on neurocognitive 
function.33 Obstetrical input is es-
sential in arranging routine prenatal 
fetal testing. Although women with 
epilepsy do not have a substantially 
increased risk of undergoing a cesar-
ean section, delivery in a hospital ob-
stetric unit is advised. 

Postpartum women veterans with 
epilepsy should be encouraged to 
breast feed since the potential bene-
fits seem to outweigh any established 
risk of seizure medication exposure 
to the infant. No relative impact on 
cognition was found in breastfed in-
fants exposed to a variety of seizure 
medications.34 Following delivery, 
vigilance is needed to monitor for 
sleep deprivation, postpartum depres-
sion, and the safe care of the infant.35 
Care of women with epilepsy does 
not end with pregnancy planning, 
additional important topics include 
psychiatric comorbidities, catame-
nial epilepsy, and bone health, which 
are unique to women veterans with  
epilepsy.

IDENTIFYING PSYCHIATRIC 
CONDITIONS
People with epilepsy have a number 
of psychiatric comorbidities. Sui-
cide and suicide attempts are 6 to 25 
times more common in patients with 
temporal lobe epilepsy compared 
with those in the general popula-
tion.36-38 Although the FDA identified 
all seizure medications as potential 
contributors to suicide risk, a recent 

longitudinal study of suicidal ide-
ation and attempt found that those 
who received seizure medications 
were more likely to have suicidal ide-
ation and attempt than those who 
did not received seizure medications, 
suggesting that medication may re-
late to baseline depression or suicidal 
ideation.39 When seeing patients with 
epilepsy, screening for suicidal ide-
ation is good practice. 

Depression and anxiety disorders 
are the most common psychiatric 
comorbidities in people with epi-
lepsy.40,41 About half of people with 
epilepsy have symptoms of depres-
sion, and 40% have anxiety.42 Depres-
sion often precedes the diagnosis of 
epilepsy, and anxiety often is present 
and related to the fear of having sei-
zures and of social embarrassment.43 

People with epilepsy may not self-
report these symptoms if not asked 
directly. Identification of comorbid 
depression and anxiety should lead 
to appropriate treatment. The CB-ip 
being used for PNES also is being 
used for treatment of epilepsy and its 
comorbidities.44

Mild traumatic brain injury 
(mTBI) has a small increased risk of 
epilepsy.45 Veterans with mTBI that 
occurs in the context of blasts are 
set up for the development of PTSD. 
These veterans may have other 
mild cognitive symptoms that can 
be confused with seizures. Further-
more, mTBI and PNES often occur 
together, more so than do mTBI and 
epileptic seizures.14 Video-EEG mon-
itoring may be warranted for these 
patients. 

EDUCATION AND  
SELF-MANAGEMENT
The IOM report on epilepsy iden-
tified patient and family education 
as essential for better epilepsy care.6 
Providers should help educate pa-
tients about their epilepsy and refer 

them to resources available online 
(Table 3). A continuing exchange 
about their condition and treatment 
with seizure medications should 
occur with each visit. People with 
epilepsy should also receive guid-
ance regarding how to manage their 
epilepsy and day-to-day issues. Refer-
ring, patients to social workers, psy-
chologists, vocational rehabilitation 
services, and support groups can en-
hance a patient’s QOL.3,6 The stigma 
of epilepsy is another burden that 
can be diminished by attending sup-
port groups. Recently, being a part 
of an online patient community of 
veterans was found to improve self-
management.46

CONCLUSION
People with epilepsy have many is-
sues that are unique to the condi-
tion and, in part, are related to the 
unpredictable occurrence of seizures 
and loss of function. Ideally, seizure 
control provides a normal lifestyle; 
however, some mood and anxiety co-
morbidities may persist despite sei-
zure control. Care in the VA system 
includes access to 16 sites that have 
programs dedicated to treating vet-
erans with epilepsy and many more 
consortium sites that interact with 
the ECoE to provide high-quality 
patient care (http:\\www.epilepsy 
.va.gov). The ECoE also provides 
a readily available resource to opti-
mally manage veterans with epilepsy. 
Attention to the issues addressed in 
this article will promote quality care 
for veterans with epilepsy.  ●
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scribing information for specific drugs 
or drug combinations—including indi-
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and adverse effects—before administer-
ing pharmacologic therapy to patients.
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