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KEPPRA® (levetiracetam)
250 mg, 500 mg, 750 mg, and 1000 mg tablets, and 100 mg/mL oral solution
Brief summary (for full prescribing information, consult package insert)
INDICATIONS AND USAGE: KEPPRA is indicated as adjunctive therapy in the treatment of partial onset seizures in adults and children 4 years
of age and older with epilepsy. KEPPRA is indicated as adjunctive therapy in the treatment of myoclonic seizures in adults and adolescents 12
years of age and older with juvenile myoclonic epilepsy.
CONTRAINDICATIONS: This product should not be administered to patients who have previously exhibited hypersensitivity to levetiracetam
or any of the inactive ingredients in KEPPRA tablets or oral solution.
WARNINGS: Neuropsychiatric Adverse Events: Partial Onset Seizures: Adults In adults experiencing partial onset seizures, KEPPRA use is
associated with the occurrence of central nervous system adverse events that can be classified into the following categories: 1) somnolence
and fatigue, 2) coordination difficulties, and 3) behavioral abnormalities. In controlled trials of adult patients with epilepsy experiencing partial
onset seizures, 14.8% of KEPPRA-treated patients reported somnolence, compared to 8.4% of placebo patients. There was no clear dose
response up to 3000 mg/day. In a study where there was no titration, about 45% of patients receiving 4000 mg/day reported somnolence. The
somnolence was considered serious in 0.3% of the treated patients, compared to 0% in the placebo group. About 3% of KEPPRA-treated
patients discontinued treatment due to somnolence, compared to 0.7% of placebo patients. In 1.4% of treated patients and in 0.9% of placebo
patients the dose was reduced, while 0.3% of the treated patients were hospitalized due to somnolence. In controlled trials of adult patients
with epilepsy experiencing partial onset seizures, 14.7% of treated patients reported asthenia, compared to 9.1% of placebo patients.
Treatment was discontinued in 0.8% of treated patients as compared to 0.5% of placebo patients. In 0.5% of treated patients and in 0.2% of
placebo patients the dose was reduced. A total of 3.4% of KEPPRA-treated patients experienced coordination difficulties, (reported as either
ataxia, abnormal gait, or incoordination) compared to 1.6% of placebo patients. A total of 0.4% of patients in controlled trials discontinued
KEPPRA treatment due to ataxia, compared to 0% of placebo patients. In 0.7% of treated patients and in 0.2% of placebo patients the dose
was reduced due to coordination difficulties, while one of the treated patients was hospitalized due to worsening of pre-existing ataxia.
Somnolence, asthenia and coordination difficulties occurred most frequently within the first 4 weeks of treatment. In controlled trials of patients
with epilepsy experiencing partial onset seizures, 5 (0.7%) of KEPPRA-treated patients experienced psychotic symptoms compared to 1
(0.2%) placebo patient. Two (0.3%) KEPPRA-treated patients were hospitalized and their treatment was discontinued. Both events, reported
as psychosis, developed within the first week of treatment and resolved within 1 to 2 weeks following treatment discontinuation. Two other
events, reported as hallucinations, occurred after 1-5 months and resolved within 2-7 days while the patients remained on treatment. In one
patient experiencing psychotic depression occurring within a month, symptoms resolved within 45 days while the patient continued treatment.
A total of 13.3% of KEPPRA patients experienced other behavioral symptoms (reported as aggression, agitation, anger, anxiety, apathy,
depersonalization, depression, emotional lability, hostility, irritability, etc.) compared to 6.2% of placebo patients. Approximately half of these
patients reported these events within thefirst 4 weeks. A total of 1.7% of treated patients discontinued treatmentdue to these events, compared
to 0.2% of placebo patients. The treatment dose was reduced in 0.8% of treated patients and in 0.5% of placebo patients. A total of 0.8% of
treated patients had a serious behavioral event (compared to 0.2% of placebo patients) and were hospitalized. In addition, 4 (0.5%) of treated
patients attempted suicide compared to 0% of placebo patients. One of these patients completed suicide. In the other 3 patients, the events
did not lead to discontinuation or dose reduction. The events occurred after patients had been treated for between 4 weeks and 6 months.
Pediatric Patients In pediatric patients experiencing partial onset seizures, KEPPRA is associated with somnolence, fatigue, and behavioral
abnormalities. In the double-blind, controlled trial in children with epilepsy experiencing partial onset seizures, 22.8% of KEPPRA-treated
patients experienced somnolence, compared to 11.3% of placebo patients. The design of the study prevented accurately assessing dose-
response effects. No patient discontinued treatment for somnolence. In about 3.0% of KEPPRA-treated patients and in 3.1% of placebo
patients the dose was reduced as a result of somnolence. Asthenia was reported in 8.9% of KEPPRA-treated patients, compared to 3.1% of
placebo patients. No patient discontinued treatment for asthenia, but asthenia led to a dose reduction in 3.0% of KEPPRA-treated patients
compared to 0% of placebo patients. A total of 37.6% of the KEPPRA-treated patients experienced behavioral symptoms (reported as
agitation, anxiety, apathy, depersonalization, depression, emotional lability, hostility, hyperkinesia, nervousness, neurosis, and personality
disorder), compared to 18.6% of placebo patients. Hostility was reported in 11.9% of KEPPRA-treated patients, compared to 6.2% of placebo
patients. Nervousness was reported in 9.9% of KEPPRA-treated patients, compared to 2.1% of placebo patients. Depression was reported in
3.0% of KEPPRA-treated patients, compared to 1.0% of placebo patients. One KEPPRA-treated patient experienced suicidal ideation. A total
of 3.0% of KEPPRA-treated patients discontinued treatment due to psychotic and nonpsychotic adverse events, compared to 4.1% of placebo
patients. Overall, 10.9% of KEPPRA-treated patients experienced behavioral symptoms associated with discontinuation or dose reduction,
compared to 6.2% of placebo patients. Myoclonic Seizures: During clinical development, the number of patients with myoclonic seizures
exposed to KEPPRA was considerably smaller than the number with partial seizures. Therefore, under-reporting of certain adverse events was
more likely to occur in the myoclonic seizure population. In adult and adolescent patients experiencing myoclonic seizures, KEPPRA is
associated with somnolence and behavioral abnormalities. It is expected that the events seen in partial seizure patients would occur in patients
with JME. In the double-blind, controlled trial in adults and adolescents with juvenile myoclonic epilepsy experiencing myoclonic seizures,
11.7% of KEPPRA-treated patients experienced somnolence compared to 1.7% of placebo patients. No patient discontinued treatment as a
result of somnolence. In 1.7% of KEPPRA-treated patients and in 0% of placebo patients the dose was reduced as a result of somnolence.
Non-psychotic behavioral disorders (reported as aggression and irritability) occurred in 5% of the KEPPRA-treated patients compared to 0%
of placebo patients. Non-psychotic mood disorders (reported as depressed mood, depression, and mood swings) occurred in 6.7% of
KEPPRA-treated patients compared to 3.3% of placebo patients. A total of 5.0% of KEPPRA-treated patients had a reduction in dose or
discontinued treatment due to behavioral or psychiatric events (reported as anxiety, depressed mood, depression, irritability, and
nervousness), compared to 1.7% of placebo patients. Withdrawal Seizures: Antiepileptic drugs, including KEPPRA, should be withdrawn
gradually to minimize the potential of increased seizure frequency.
PRECAUTIONS: Hematologic Abnormalities: Partial Onset Seizures: Adults Minor, but statistically significant, decreases compared to
placebo in total mean RBC count (0.03 x 106/mm3), mean hemoglobin (0.09 g/dL), and mean hematocrit (0.38%), were seen in KEPPRA-
treated patients in controlled trials. A total of 3.2% of treated and 1.8% of placebo patients had at least one possibly significant (≤2.8 x 109/L)
decreased WBC, and 2.4% of treated and 1.4% of placebo patients had at least one possibly significant (≤1.0 x 109/L) decreased neutrophil
count. Of the treated patients with a low neutrophil count, all but one rose towards or to baseline with continued treatment. No patient was
discontinued secondary to low neutrophil counts. Pediatric Patients Minor, but statistically significant, decreases in WBC and neutrophil counts 
were seen in KEPPRA-treated patients as compared to placebo. The mean decreases from baseline in the KEPPRA-treated group were -0.4 x
109/L and -0.3 x 109/L, respectively, whereas there were small increases in the placebo group. Mean relative lymphocyte counts increased by
1.7% in KEPPRA-treated patients, compared to a decrease of 4% in placebo patients (statistically significant). In the well-controlled trial, more
KEPPRA-treated patients had a possibly clinically significant abnormally low WBC value (3.0% KEPPRA-treated versus 0% placebo), however,
there was no apparent difference between treatment groups with respect to neutrophil count (5.0% KEPPRA-treated versus 4.2% placebo).
No patient was discontinued secondary to low WBC or neutrophil counts. Juvenile Myoclonic Epilepsy: Although there were no obvious
hematologic abnormalities observed in patients with JME, the limited number of patients makes any conclusion tentative. The data from the
partial seizure patients should be considered to be relevant for JME patients. Hepatic Abnormalities: There were no meaningful changes in
mean liver function tests (LFT) in controlled trials in adult or pediatric patients; lesser LFT abnormalities were similar in drug and placebo treated
patients in controlled trials (1.4%). No adult or pediatric patients were discontinued from controlled trials for LFT abnormalities except for 1
(0.07%) adult epilepsy patient receiving open treatment. Information For Patients: Patients should be instructed to take KEPPRA only as
prescribed. Patients should be advised to notify their physician if they become pregnant or intend to become pregnant during therapy. Patients
should be advised that KEPPRA may cause dizziness and somnolence. Accordingly, patients should be advised not to drive or operate
machinery or engage in other hazardous activities until they have gained sufficient experience on KEPPRA to gauge whether it adversely affects
their performance of these activities. Physicians should advise patients and caregivers to read the patient information leaflet which appears as
the last section of the labeling. Laboratory Tests: Although most laboratory tests are not systematically altered with KEPPRA treatment, there
have been relatively infrequent abnormalities seen in hematologic parameters and liver function tests. Drug Interactions: In vitro data on
metabolic interactions indicate that KEPPRA is unlikely to produce, or be subject to, pharmacokinetic interactions. Levetiracetam and its major
metabolite, at concentrations well above Cmax levels achieved within the therapeutic dose range, are neither inhibitors of nor high affinity
substrates for human liver cytochrome P450 isoforms, epoxide hydrolase or UDP-glucuronidation enzymes. In addition, levetiracetam does
not affect the in vitro glucuronidation of valproic acid. Levetiracetam circulates largely unbound (<10% bound) to plasma proteins; clinically
significant interactions with other drugs through competition for protein binding sites are therefore unlikely. Potential pharmacokinetic
interactions were assessed in clinical pharmacokinetic studies (phenytoin, valproate, oral contraceptive, digoxin, warfarin, probenecid) and
through pharmacokinetic screening in the placebo-controlled clinical studies in epilepsy patients. Drug-Drug Interactions Between KEPPRA
And Other Antiepileptic Drugs  (AEDs): Phenytoin: KEPPRA (3000 mg daily) had no effect on the pharmacokinetic disposition of phenytoin in
patients with refractory epilepsy. Pharmacokinetics of levetiracetam were also not affected by phenytoin. Valproate: KEPPRA (1500 mg twice
daily) did not alter the pharmacokinetics of valproate in healthy volunteers. Valproate 500 mg twice daily did not modify the rate or extent of
levetiracetam absorption or its plasma clearance or urinary excretion. There also was no effect on exposure to and the excretion of the primary
metabolite, ucb L057. Potential drug interactions between KEPPRA and other AEDs (carbamazepine, gabapentin, lamotrigine, phenobarbital,
phenytoin, primidone and valproate) were also assessed by evaluating the serum concentrations of levetiracetam and these AEDs during
placebo-controlled clinical studies. These data indicate that levetiracetam does not influence the plasma concentration of other AEDs and that
these AEDs do not influence the pharmacokinetics of levetiracetam. Effect of AEDs in Pediatric Patients: There was about a 22% increase of
apparent total body clearance of levetiracetam when it was co-administered with enzyme-inducing AEDs. Dose adjustment is not
recommended. Levetiracetam had no effect on plasma concentrations of carbamazepine, valproate, topiramate, or lamotrigine. Other Drug
Interactions: Oral Contraceptives: KEPPRA (500 mg twice daily) did not influence the pharmacokinetics of an oral contraceptive containing
0.03 mg ethinyl estradiol and 0.15 mg levonorgestrel, or of the luteinizing hormone and progesterone levels, indicating that impairment of
contraceptive efficacy is unlikely. Coadministration of this oral contraceptive did not influence the pharmacokinetics of levetiracetam. Digoxin:
KEPPRA (1000 mg twice daily) did not influence the pharmacokinetics and pharmacodynamics (ECG) of digoxin given as a 0.25 mg dose
every day. Coadministration of digoxin did not influence the pharmacokinetics of levetiracetam. Warfarin: KEPPRA (1000 mg twice daily) did
not influence the pharmacokinetics of R and S warfarin. Prothrombin time was not affected by levetiracetam. Coadministration of warfarin did
not affect the pharmacokinetics of levetiracetam. Probenecid: Probenecid, a renal tubular secretion blocking agent, administered at a dose of
500 mg four times a day, did not change the pharmacokinetics of levetiracetam 1000 mg twice daily. Cssmax of the metabolite, ucb L057, was
approximately doubled in the presence of probenecid while the fraction of drug excreted unchanged in the urine remained the same. Renal
clearance of ucb L057 in the presence of probenecid decreased 60%, probably related to competitive inhibition of tubular secretion of ucb
L057. The effect of KEPPRA on probenecid was not studied. 
Carcinogenesis, Mutagenesis, Impairment Of Fertility: Carcinogenesis: Rats were dosed with levetiracetam in the diet for 104 weeks at
doses of 50, 300 and 1800 mg/kg/day. The highest dose corresponds to 6 times the maximum recommended daily human dose (MRHD) of
3000 mg on a mg/m2 basis and it also provided systemic exposure (AUC) approximately 6 times that achieved in humans receiving the MRHD.
There was no evidence of carcinogenicity. A study was conducted in which mice received levetiracetam in the diet for 80 weeks at doses of 60,
240 and 960 mg/kg/day (high dose is equivalent to 2 times the MRHD on a mg/m2 or exposure basis). Although no evidence for carcinogenicity
was seen, the potential for a carcinogenic response has not been fully evaluated in that species because adequate doses have not been studied.
Mutagenesis: Levetiracetam was not mutagenic in the Ames test or in mammalian cells in vitro in the Chinese hamster ovary/HGPRT locus

assay. It was not clastogenic in an in vitro analysis of metaphase chromosomes obtained from Chinese hamster ovary cells or in an in vivo
mouse micronucleus assay. The hydrolysis product and major human metabolite of levetiracetam (ucb L057) was not mutagenic in the Ames
test or the in vitro mouse lymphoma assay. Impairment Of Fertility: No adverse effects on male or female fertility or reproductive performance
were observed in rats at doses up to 1800 mg/kg/day (approximately 6 times the maximum recommended human dose on a mg/m2 or
exposure basis). Pregnancy: Pregnancy Category C: In animal studies, levetiracetam produced evidence of developmental toxicity at doses
similar to or greater than human therapeutic doses. Administration to female rats throughout pregnancy and lactation was associated with
increased incidences of minor fetal skeletal abnormalities and retarded offspring growth pre- and/or postnatally at doses ≥350 mg/kg/day
(approximately equivalent to the maximum recommended human dose of 3000 mg [MRHD] on a mg/m2 basis) and with increased pup
mortality and offspring behavioral alterations at a dose of 1800 mg/kg/day (6 times the MRHD on a mg/m2 basis). The developmental no effect
dose was 70 mg/kg/day (0.2 times the MRHD on a mg/m2 basis). There was no overt maternal toxicity at the doses used in this study.
Treatment of pregnant rabbits during the period of organogenesis resulted in increased embryofetal mortality and increased incidences
ofminor fetal skeletal abnormalities at doses ≥600 mg/kg/day (approximately 4 times MRHD on a mg/m2 basis) and in decreased fetalweights
and increased incidences of fetal malformations at a dose of 1800 mg/kg/day (12 times the MRHD on a mg/m2 basis). The developmental no
effect dose was 200 mg/kg/day (1.3 times the MRHD on a mg/m2 basis). Maternal toxicity was also observed at 1800 mg/kg/day. When
pregnant rats were treated during the period of organogenesis, fetal weights were decreased and the incidence of fetal skeletal variations was
increased at a dose of 3600 mg/kg/day (12 times the MRHD). 1200 mg/kg/day (4times the MRHD) was a developmental no effect dose. There
was no evidence of maternal toxicity in this study. Treatment of rats during the last third of gestation and throughout lactation produced no
adverse developmental or maternal effects at doses of up to 1800 mg/kg/day (6 times the MRHD on a mg/m2 basis). There are no adequate
and well-controlled studies in pregnant women. KEPPRA should be used during pregnancy only if the potential benefit justifies the potential
risk to the fetus. KEPPRA Pregnancy Registry: UCB, Inc. has established the KEPPRA Pregnancy Registry to advance scientific knowledge
about safety and outcomes associated with pregnant women being treated with KEPPRA. To ensure broad program access and reach, eithera
healthcare provider or the patient can initiate enrollment in the KEPPRA Pregnancy Registry by calling (888) 537-7734 (toll free). Patients may
also enroll in the North American Antiepileptic Drug Pregnancy Registry by calling (888) 233-2334 (toll free). Labor And Delivery: The effect
of KEPPRA on labor and delivery in humans is unknown. Nursing Mothers: Levetiracetam is excreted in breast milk. Because of the potential
for serious adverse reactions in nursing infants from KEPPRA, a decision should be made whether to discontinue nursing or discontinue the
drug, taking into account the importance of the drug to the mother. Pediatric Use: Safety and effectiveness in patients below 4 years of
agehave not been established. Studies of levetiracetam in juvenile rats (dosing from day 4 through day 52 of age) and dogs (dosing from week
3 through week 7 of age) at doses of up to 1800 mg/kg/day (approximately 7 and 24 times, respectively, the maximum recommended pediatric
dose of 60 mg/kg/day on a mg/m2 basis) did not indicate a potential for age-specific toxicity. Geriatric Use: Of the total number of subjects in
clinical studies of levetiracetam, 347 were 65 and over. No overall differences in safety were observed between these subjects and younger
subjects. There were insufficient numbers of elderly subjects in controlled trials of epilepsy to adequately assess the effectiveness of KEPPRA
in these patients. A study in 16 elderly subjects (age 61-88 years) with oral administration of single dose and multiple twice-daily doses for 10
days showed no pharmacokinetic differences related to age alone. Levetiracetam is known to be substantially excreted by the kidney, and the
risk of adverse reactions to this drug may be greater in patients with impaired renal function. Because elderly patients are more likely to have
decreased renal function, care should be taken in dose selection, and it may be useful to monitor renal function. Use In Patients With Impaired
Renal Function: Clearance of levetiracetam is decreased in patients with renal impairment and is correlated with creatinine clearance. Caution
should be taken in dosing patients with moderate and severe renal impairment and in patients undergoing hemodialysis. The dosage should
be reduced in patients with impaired renal function receiving KEPPRA and supplemental doses should be given to patients after dialysis (see
CLINICAL PHARMACOLOGY and DOSAGE AND ADMINISTRATION, Adult Patients with Impaired Renal Function).
ADVERSE REACTIONS: The prescriber should be aware that the adverse event incidence figures in the following tables, obtained when
KEPPRA was added to concurrent AED therapy, cannot be used to predict the frequency of adverse experiences in the course of usual
medical practice where patient characteristics and other factors may differ from those prevailing during clinical studies. Similarly, the cited
frequencies cannot be directly compared with figures obtained from other clinical investigations involving different treatments, uses, or
investigators. An inspection of these frequencies, however, does provide the prescriber with one basis to estimate the relative contribution of
drug and non-drug factors to the adverse event incidences in the population studied. Partial Onset Seizures:In well-controlled clinical studies
in adults with partial onset seizures, the most frequently reported adverse events associated with the use of KEPPRA in combination with
other AEDs, not seen at an equivalent frequency among placebo-treated patients, were somnolence, asthenia, infection and dizziness. In the
well-controlled pediatric clinical study in children 4 to 16 years of age with partial onset seizures, the adverse events most frequently reported
with the use of KEPPRA in combination with other AEDs, not seen at an equivalent frequency among placebo-treated patients, were
somnolence, accidental injury, hostility, nervousness, and asthenia. Table 1 lists treatment-emergent adverse events that occurred in at
least1% of adult epilepsy patients treated with KEPPRA participating in placebo-controlled studies and were numerically more common than
in patients treated with placebo. Table 2 lists treatment-emergent adverse events that occurred in at least 2% of pediatric epilepsy patients
(ages 4-16 years) treated with KEPPRA participating in the placebo-controlled study and were numerically more common than in pediatric
patients treated with placebo. In these studies, either KEPPRAor placebo was added to concurrent AED therapy. Adverse events were usually
mild to moderate in intensity. Table 1: Incidence (%) Of Treatment-Emergent Adverse Events In Placebo-Controlled, Add-On Studies In
Adults Experiencing Partial Onset Seizures By Body System (Adverse Events Occurred In At Least 1% Of KEPPRA-Treated Patients And
Occurred More Frequently Than Placebo-Treated Patients)KEPPRA(N=769) vs Placebo (N=439): Body System/Adverse Event: Body as
a Whole: Asthenia (15% vs 9%); Headache (14% vs 13%); Infection (13% vs 8%); Pain (7% vs 6%). Digestive System: Anorexia (3% vs
2%). Nervous System: Somnolence (15% vs 8%); Dizziness (9% vs 4%); Depression (4% vs 2%); Nervousness (4% vs 2%); Ataxia (3%
vs 1%); Vertigo (3% vs 1%); Amnesia (2% vs 1%); Anxiety (2% vs 1%); Hostility (2% vs 1%); Paresthesia (2% vs 1%), Emotional Lability
(2% vs 0%). Respiratory System: Pharyngitis (6% vs 4%); Rhinitis (4% vs 3%); Cough Increased (2% vs 1%); Sinusitis (2% vs 1%).
Special Senses: Diplopia (2%vs 1%). Other events reported by at least 1% of adult KEPPRA-treated patients but as or more frequent in the
placebo group were the following: abdominal pain, accidental injury, amblyopia, arthralgia, back pain, bronchitis, chest pain, confusion,
constipation, convulsion, diarrhea, drug level increased, dyspepsia, ecchymosis, fever, flu syndrome, fungal infection, gastroenteritis,
gingivitis, grand mal convulsion, insomnia, nausea, otitis media, rash, thinking abnormal, tremor, urinary tract infection, vomiting and weight
gain. Table 2: Incidence (%) Of Treatment-Emergent Adverse Events In A Placebo-Controlled, Add-On Study In Pediatric Patients Ages
4-16 Years Experiencing Partial Onset Seizures By Body System (Adverse Events Occurred In At Least 2% Of KEPPRA-Treated Patients
And Occurred More Frequently Than Placebo-Treated Patients)KEPPRA (N=101) vs Placebo (N=97): Body System/Adverse Event: Body
as a Whole:Accidental Injury (17% vs 10%); Asthenia (9% vs 3%); Pain (6% vs 3%); Flu Syndrome (3% vs 2%); Face Edema (2% vs 1%);
Neck Pain (2% vs 1%); Viral Infection (2% vs 1%). Digestive System: Vomiting (15% vs 13%); Anorexia (13% vs 8%); Diarrhea (8% vs
7%); Gastroenteritis (4% vs 2%); Constipation (3% vs 1%). Hemic and Lymphatic System: Ecchymosis (4% vs 1%). Metabolic and
Nutritional: Dehydration (2% vs 1%). Nervous System: Somnolence (23% vs 11%); Hostility (12% vs 6%); Nervousness (10% vs 2%);
Personality Disorder (8% vs 7%); Dizziness (7% vs 2%); Emotional Lability (6% vs 4%); Agitation (6% vs 1%); Depression (3% vs 1%);
Vertigo (3% vs 1%); Reflexes Increased (2% vs 1%); Confusion (2% vs 0%). Respiratory System:Rhinitis (13% vs 8%);CoughIncreased
(11%vs7%);Pharyngitis (10% vs 8%); Asthma (2% vs 1%). Skin and Appendages:Pruritus (2% vs 0%); Skin Discoloration (2% vs 0%);
Vesiculobullous Rash (2% vs 0%). Special Senses: Conjunctivitis (3% vs 2%); Amblyopia (2% vs 0%); Ear Pain (2% vs 0%). Urogenital
System:Albuminuria (4% vs 0%); Urine Abnormality (2% vs 1%). Other events occurring in at least 2% of pediatric KEPPRA-treated patients
but as or more frequent in the placebo group were the following: abdominal pain, allergic reaction, ataxia, convulsion, epistaxis, fever,
headache, hyperkinesia, infection, insomnia, nausea, otitis media, rash, sinusitis, status epilepticus (not otherwise specified), thinking
abnormal, tremor, and urinary incontinence. Myoclonic Seizures: Although the pattern of adverse events in this study seems somewhat
different from that seen in patients with partial seizures, this is likely due to the much smaller number of patients in this study compared to
partial seizure studies. The adverse event pattern for patients with JME is expected to be essentially the same as for patients with partial
seizures. In the well-controlled clinical study that included both adolescent (12 to 16 years of age) and adult patients with myoclonic seizures,
the most frequently reported adverse events associated with the use of KEPPRA in combination with other AEDs, not seen at an equivalent
frequency among placebo-treated patients, were somnolence, neck pain, and pharyngitis. Table 3 lists treatment-emergent adverse events
that occurred in at least 5% of juvenile myoclonic epilepsy patients experiencing myoclonic seizures treated with KEPPRA and were
numerically more common than in patients treated with placebo. In this study, either KEPPRA or placebo was added to concurrent AED
therapy. Adverse events were usually mild to moderate in intensity. Table 3: Incidence (%) Of Treatment-Emergent Adverse Events In A
Placebo-Controlled, Add-On Study In Patients 12 Years Of Age And Older With Myoclonic Seizures By Body System (Adverse Events
Occurred In At Least 5% Of KEPPRA-Treated Patients And Occurred More Frequently Than Placebo-Treated Patients) KEPPRA (N=60)
vs Placebo (N=60) Body System/MedDRA Preferred Term: Ear and Labyrinth Disorders: Vertigo (5% vs 3%). Infections and Infestations:
Pharyngitis (7% vs 0%); Influenza (5% vs 2%). Musculoskeletal and Connective Tissue Disorders: Neck Pain (8% vs 2%). Nervous
System Disorders: Somnolence (12% vs 2%). Psychiatric Disorders: Depression (5% vs 2%). Other events occurring in at least 5% of
KEPPRA-treated patients with myoclonic seizures but as or more frequent in the placebo group were the following: fatigue and headache.
Time Course Of Onset Of Adverse Events: Partial Onset Seizures Of the most frequently reported adverse events in adults experiencing
partial onset seizures, asthenia, somnolence and dizziness appeared to occur predominantly during the first 4 weeks of treatment with
KEPPRA. Discontinuation Or Dose Reduction In Well-Controlled Clinical Studies: Partial Onset Seizures: In well-controlled adult clinical
studies, 15.0% of patients receiving KEPPRA and 11.6% receiving placebo either discontinued or had a dose reduction as a result of an
adverse event. Table 4 lists the most common (>1%) adverse events that resulted in discontinuation or dose reduction. Table 4: Adverse
Events That Most Commonly Resulted In Discontinuation Or Dose Reduction In Placebo-Controlled Studies In Adult Patients
Experiencing Partial Onset Seizures KEPPRA (N=769) vs Placebo (N=439): [Number (%)]: Asthenia [10 (1.3%) vs 3 (0.7%)]; Convulsion
[23 (3.0%) vs 15 (3.4%)]; Dizziness [11 (1.4%) vs 0]; Rash [0 vs 5 (1.1%)]; Somnolence [34 (4.4%) vs 7 (1.6%)]. In the well-controlled
pediatric clinical study, 16.8% of patients receiving KEPPRA and 20.6% receiving placebo either discontinued or had a dose reduction as a
result of an adverse event. The adverse events most commonly associated (≥3% in patients receiving KEPPRA) with discontinuation or dose
reduction in the well-controlled study are presented in Table 5. Table 5:Adverse Events Most Commonly Associated With Discontinuation
Or Dose Reduction In The Placebo-Controlled Study In Pediatric Patients Ages 4-16 Years Experiencing Partial Onset SeizuresKEPPRA
(N=101) vs Placebo (N=97): [Number (%)]: Asthenia [(3 (3.0%) vs 0 (0.0%)]; Hostility [7 (6.9%) vs 2 (2.1%)]; Somnolence [3 (3.0%) vs 3
(3.1%)]. Myoclonic Seizures: In the placebo-controlled study, 8.3% of patients receiving KEPPRA and 1.7% receiving placebo either
discontinued or had a dose reduction as a result of an adverse event. The adverse events that led to discontinuation or dose reduction in the
well-controlled study are presented in Table 6. Table 6:Adverse Events That Resulted In Discontinuation Or Dose Reduction In The Placebo-
Controlled Study In Patients With Juvenile Myoclonic EpilepsyKEPPRA (N=60) vs Placebo (N=60) Body System/MedDRA Preferred Term:
Anxiety [2(3.3%) vs 1(1.7%)]; Depressed Mood [1(1.7%) vs 0]; Depression [1(1.7%) vs 0]; Diplopia [1(1.7%) vs 0]; Hypersomnia [1(1.7%) vs 0]; 
Insomnia [1(1.7%) vs 0]; Irritability[1(1.7%) vs 0]; Nervousness [1(1.7%) vs 0]; Somnolence[1(1.7%) vs 0]. Comparison Of Gender, Age And Race: 
The overall adverse experience profile of KEPPRA was similar between females and males. There are insufficient data to support a statement
regarding the distribution of adverse experience reports by age and race. Postmarketing Experience:In addition to the adverse experienceslisted
above, the following have been reported in patients receiving marketed KEPPRA worldwide. The listing is alphabetized:
abnormal liver function test,hepatitis, leukopenia, neutropenia, pancreatitis, pancytopenia (with bone marrow suppression identified in some of
these cases), thrombocytopenia, and weight loss. Alopecia has been reported with KEPPRA use; recovery was observed in majority of cases
where KEPPRA was discontinued. There have been reports of suicidal behavior (including completed suicide) with marketed KEPPRA. These
adverse experiences have not been listed above, and data are insufficient to support an estimate of their incidence or to establish causation.
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Scale (AIS) of 3 or greater and β-blocker
exposure of at least 2 days who were ad-
mitted from January 2004 to March 2005.

Only patients with a head AIS attribut-
able to traumatic brain injury were in-
cluded. Pediatric patients were excluded,
as were patients who were not managed
by the trauma team or whose length of
stay was less than 4 days or greater than
30 days.

About 1,200 patients met the inclusion
criteria. After exclusions, Dr. Cotton and

his colleagues evaluated 420 patients, of
whom 173 had β-blocker exposure and
247 did not. There were no significant dif-
ferences between the two groups, al-
though those exposed to β-blockers did
tend to be older, with a mean age of 50,
compared with 36 for the unexposed
group, he said.

Five percent of the patients who re-
ceived β-blockers died—a 70% reduction
in mortality, compared with the unex-
posed group after adjusting for age, sex,

and injury severity scores, he said. The β-
blocker patients did have higher rates of
infection—38% vs. 21%—and respiratory
complications—70% vs. 47%. And at 11
days, their average length of stay was 4
days longer than for the unexposed
group.

But β-blocker exposure was strongly as-
sociated with a protective effect, Dr. Cot-
ton said.

Propanolol was the most commonly
used β-blocker in both studies, although
Dr. Arbabi said that metoprolol would
likely be his preference.

Neither institution is using β-blockers
under any protocols for head injury pa-

Head Injury Mortality Cut by 70%
Trauma from page 1

Emergency Docs
Interpret Most
CTs Correctly 
H A L I FA X ,  N . S .  —  Emergency physi-
cians don’t miss many clinically significant
findings on computerized axial tomogra-
phy scans of the head.

Neuroradiologists agreed with the CT
interpretations made by emergency de-
partment physicians almost all of the time,
Dr. Abdullah Al-Reesi reported in a poster
presented at the 11th International Con-
ference on Emergency Medicine. 

Dr. Al-Reesi, of the University of Ottawa,
reviewed 442 consecutive CT head scans
done in an emergency department over a
5-month period, comparing the interpre-
tations done by both groups of physicians. 

Indications for CT were head injury,
headache, seizure, confusion, decreased
consciousness, cerebrovascular accident,
transient ischemic attack, and dizziness.

ED physicians missed three clinically
significant lesions: two nontraumatic and
one traumatic subarachnoid hemorrhages.
They also missed six clinically nonsignifi-
cant findings, which included one small
(less than 5 mm) cerebral contusion, three
cases of fluid in the sinuses, one small la-
cunar infarct, and one patchy hypodensi-
ty later identified as a multiple sclerosis le-
sion. A patient with an intraventricular
hemorrhage was discharged home. Once
the error was recognized, he was referred
for emergency neurosurgical consult. 

—Michele G. Sullivan

tients. Both Dr. Arbabi and Dr. Cotton said
that their hypotheses should be confirmed
by randomized, prospective studies be-
fore physicians proceed with regular use of
β-blockers.

In discussing the papers, Dr. Blaine L.
Enderson of the University of Tennessee
Medical Center, Knoxville, said, “These pa-
pers are some of the most exciting of this
meeting because of the future avenues of
research they present and the potential
therapeutic benefit they offer.”

Dr. Enderson agreed that there were
many unanswered questions, including
which patients should be given the drugs
and at what point after injury. ■
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