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For the use of a Registered Medical Practitioner or a Hospital or a Laboratory only.

LEVETIRACETAM

Keppra Tablets, Oral Solution &
Concentrate for solution for infusion

Package Insert

NAME OF THE MEDICINAL PRODUCT

Keppra® 250 mg film-coated tablet

Keppra®500 mg film-coated tablet

Keppra®750 mg film-coated tablet

Keppra® 1000 mg film-coated tablet

Keppra® 100 mg/mi oral solution

Keppra® 100 mg/ml Concentrate for solution for infusion

QUALITATIVE AND QUANTITATIVE COMPOSITION
Film-coated tablets:
Eachfil tabletcontains : L

1.P.250 mg, 500 mg, 750 mg or 1000 mg.

Oral solution:
Each ml contains : Levetiracetam I.P. 100 mg.

Concentrate for solution forrnfus:on
Each 5ml L 1.P.500 mg.

PHARMACEUTICAL FORM
Film-coated tablet
- Levetiracetam 250 mg film-coated tablets are blue, oblong and debossed with the code ucb and 250 on one side.
-L 500 mg fil tablets are yellow, oblong ith the code ucband SDﬂcnoneslde
i tablets
- Leve(lraceiam 1000 mg film-coated tablets are white, oblong and debossed with the code ucb and 1 000 onone slde
Oral solution.-Levetiracetam 100 mg/ml oral solution is a clear liquid

Concentrate for solution for infusion- L 100 mg/mi olution forinfusion s a clear, colourless, sterile solution
GLINICAL PARTICULARS

Therapeutic indicatiot
Lovetiracetam film-coated tablets

As monotherapy:

“In of partial onset sei ith or without y

in patients from 16 years of age with newly diagnosed epilepsy.

Asanadjunctive therapy:
- In myoclonic seizures in adults and adolescents from 12 years of age with Juvenile myoclonic epilepsy.

- In primary generalised tonic-clonic seizures in adults and adolescents from 12 years of age with idiopathic generalised epilepsy.
- In the treatment of partial onset of seizures in adults with epilepsy.

Levetiracetam Oral Solution
Asadjunctive therapy in the treatment of partial onset without

inadults, children and infants from 1 month of age with epilepsy.

Asadjuvant therapy in treatment of partial onset pilepsy when oral tbe by patients.

Levetiracetam Concentration for solution for infusion
Asadjunctive therapy in the treatment of partial inadults with epilepsy, when oral i ily not feasible.

Posology and method of administration
Posology
By neurologists
Focallpartial onset seizures
The josing for djunctive therapy is the same; as outlined below.

Allindications

+Adults (318 years) and 12t017 years) weighing SQkgor more. The nital s 500 mg twi dallyfor both ol immediate release [tablets and oral solution] and
lease tablets). T bo started on the st day of roatme

However, e oer s deag 01250 mglwlcedallymaybeglven based on physician of seizure reduction versus potential side effects. This can be increased to 500 mg twice daily

after two weeks.

Depending upon the clinical response and tolerance, the daily dose can be increased up to 1500 mg twice /daily. Dose changes can be made in 250 mg or 500 mg twice daily increments or
decrements every two to four weeks.

Method of administration

with either it L i for solution forinfusionis an for pati | is
temporanlynoﬂeas\b\e Levetiracetam may be taken with orw\(houﬂood Afteroral ini tion the bitter taste of L b i

+ Oral administration
The film-coated tablets must be taken orally, swallowed with liquid. The oral solution may be taken directly or diluted in water. The daily dose is administered in two equal divided doses for the
film coated tablets and the oral solution.

« Intravenous administration
Le

is fori use only and the dose should be diluted in at least 100 ml of a ible diluent and i as a 15-minute
intravenous infusion.

Should a smaller volume be clinically required (e.g. th tof diluent must notto exceeda 15 mg/mi of diluted solution
and also take into consideration the total daiy luid iake of the patient

Conversiontoor from oral d ithouttitration. The total daily dose and freq hould b

There i inistration of i forlonger period than 4 day

Special Population
Elderly population
Adjustment of the dose is in elderly patients with

renal function (see, “Patients with renal impairment® below).

Patients with renal impairment
The Levetiracetam daily dose must be individualized according to renal function as levetiracetam clearance is related to renal function. For children with renal impairment, this
recommendation is based on a study in adult renally impaired patients. Refer to the following tables and adjust the dose as indicated. To use the dosing tables, an esfimate of the patient's

creatinine clearance (CLer) in mi/min/4.73m2 is needed. For adults, the CLcr in mi/min may b from serum creati the following formula
[140-age (years)] x weight (kg)

CLer (mi/min

- (x0.85forwomen)
72xserum creatinine (mg/dl)

Then CLeris adjusted for body surface area (BSA) as follows:

CLer (mi/min)

CLer (mlimin/1.73m2)=

x
BSAsubject (m2)

Foryoung adolescents, children and infants, using the following formula (Schwartz formula):

Clor= Height (cm)x ks
Serum ueaumne(mgld/)
ks =0.45 n Terminfanis to 1 yearold; ks =0.55in Children toless than 13 female; ks=0.7in male.
D foradults and kg or more with \mpalred renal function
Group Creatinine clearance (mi/min/1.73m2) Dosage and frequency
Normal > 80 1000 to 3000 mg/day
Mild 50-79 1000 to 2000 mg/day
Moderate 30-49 590 to 1500 mg/day
Severe <30 0 to 1000 mg/day
500 t0 1000 mg once oaly(2)

End-stage renal disease patients -
undergoing dialysis(1)

(1)A750 mg loading dose is recommended on the first day of treatment with levetiracetam.
(2) Following dialysis, a 250 to 500 mg supplemental dose is recommended

Dosing adj d children patients withi d renal function

Dosage (dose for oral solution) and frequency

Creatinine clearance Infants 6 to 23 months, children and adolescents
Gi d 3
roup (miimin/1.73m2) ~|Infants 1 to less than weighing less than 50 kg
Normal >80 7 t0 21 mg/kg (0.07 to 0.21 ml/kg) twice daily 10 to 30 mg/kg (0.10 to 0.30 mi/kg) twice daily
Mild 50-79 71014 mg/kg (0.07 to 0.14 milkg) twice daily 10 to 20 mg/kg (0.10 to 0.20 mi/kg) twice daily
Moderate 30-49 3.5 t0 10.5 mglkg (0.035 to 0.105 mikg) twice daily | 10 to 20 mg/kg (0.10 to 0.20 mikg) twice daily
Severe <30 3.5t0 7 mglkg (0.035 to 0.07 mi/kg) twice daily | 5 to 10 mglkg (0.05 to 0.10 milkg) twice daily
End-stage renal
dls&asegpa“emg - 7 t0 14 mg/kg (0.07 to 0.14 mi/kg) once daily(1)(3) | 10 to 20 mglkg (0.10 to 0.20 mi/kg) once daily(2)(4)
undergoing dialysis

(1)A10.5mg/kg (0.105 mi/kg) loading dose is recommended on the first day of treatment with Levetiracetam.

(2)A15mghkg (0.15 milkg) loading dose i recommended on the firstday of treatment wih Levetracetam.

(3)Following dialysis, a 3.5 to 7 mg/kg (0.035 0 0.07

(4)Following dialysis, a 5to 10 mg/kg (0.05t0 0. dase‘

- Patients with hepaticimpairment

No dose adjustment is needed in patients with mild to moderate hepatic impairment. In patients with severe hepatic impairment, the creatinine clearance may underestimate the renal
Therefore a50 % fthe dail hen <60 mi/min/1.73m2.

Paediatric population

« Infants from 1 month toless than 6 months

The initial therapeutic dose is 7 mg/kg twice daily. Depending upon the clinical response and tolerability, the dose can be increased up to 21 mg/kg twice daily. Dose changes should not

exceed increases or decreases of 7 mg/kg twice daily every two weeks. The lowest effective dose should be used. Infants should start the treatment with Levetiracetam 100 mg/ml oral

solution.

D forinfants less than 6 months:
Weight Starting dose (dose for oral solution): Maximum dose (dose for oral solution):
7 mglkg twice daily 21 mglkg twice daily
4kg 28 mg (0.3 ml) twice daily 84 mg (0.85 ml) twice daily
5kg 35 mg (0.35 m) twice daily 105 mg (1.05 mi) twice daily
7kg 49 mg (0.5 mi)twice daily 147 mg (1.5 mi) twice daily

Infants d 6 to 23 months, children aged 2to 11 years and (12t0 17 years) weighing less than 50 kg

Theinitial therapeutic dose is 10 mg/kg twice daily.

Depending upon the clinical response and tolerability, the dose can be increased up to 30 mg/kg twice daily. Dose changes should not exceed increments or decrements of 10 mgfkg twice
daily every two weeks. The lowest effective dose should be used.

Dosage in children 50 kg or greater is the same as in adults.
D for children and

Weight ?;ar;‘lgr;ﬁgd?vfiec'e daily 2"0“2’&'&3\3‘?22 ‘daily
kg (1) 60 mg twice daily 180 mg twice daily
10kg (1) 100 mg twice daily 300 mg twice dally

5 ka(h) 150 mg twice daily 750 mg twice daily
20kg(1) 200 mg twice daily 600 mg twice dally
25kg 250 mg twice dally 750 mg twice dally
From 50 kg(2) 500 mg twice daily 1500 mg twice daily

(1) Children 20 kg or less should preferably start the treatment with Keppra 100 mg/mi oral solution.
(2) Dosage in children and adolescents 50 kg or more is the same as in adults.

CONTRA-INDICATIONS

orother pyrroli any of the excipient

SPECIAL WARNINGS AND SPECIAL PRECAUTIONS FOR USE

Discontinuation

In accordance with current clinical practice, if Keppra has to be discontinued it is recommended to withdraw it gradually (e.g. in adults and adolescent weighing 50 kg or more: 500 mg twice

daily decrements every two to four weeks; in infants older than 6 months, children and adolescents weighing less than 50 kg: should not of 10 mg/kg twice

daily avery twaweaks: ininfants (la5s thar 6 monihs: dose detrease shouldnotexceed 7 mgkg twica daily avery twoweeka).

Blood cell counts

Cases of decreased blood cell counts
Pl

and have been described in association with Levetiracetam
in pati i important weakness, pyrexia, recurrent infecti lation disord ffects)

Renal insufficiency
The administration of Keppra to patients with renal impairment may require dose adjustment. In patients with severely impaired hepatic function, assessment of renal function is
recommended before dose selection (see Posology and method of administration section).

Sui

- suicide attempt and suicidal ideation have been reported i n patientstreated with levetiracetam. Patients (and caregivers of patients) shouid be aduised to immediately report any

eation to their ysician.

Psychlalnc reaciions and changes in behavior

Levetiracetam may cause changes in behavior (e.g. aggression, agitation, anger, anxiety, apathy, depression, hostility, and irritability) and psychotic symptoms. Patients treated with
i should be for ic i symptoms

Seizure Worsening

reaction of f seizure may be observed especi starting treatment or atincrease in dose.
] QTinterv:
Rare cases of ECG QT interval prolongation have been observed during the post-market L should be used with caution i patients with QTc-interval
prolongation, in patients concomitantly treated with drugs affecting the QTc-interval, or in patients with relevant pre-existing cardiac disease or electrolyte disturbances.
am QT interval
Rare cases of ECG QT interval prolongation have been observed during the post-marketing surveillance. Levetiracetam should be used with caution in patients with QTc-interval
the QTc-interval, orin p relevant pr ting y
Concentrate for sol fusi
This medicinal productoont s 0.83 mmol (or19 mg)of sodium per vial. To be taken nto

INTERACTION WITH OTHER MEDICINAL PRODUCTS AND OTHER FORMS OF INTERACTION

Antiepileptic drugs

Daia indicate tha( \eve(lracetam did not Inﬂuence the serum ine, valproic acid,
id notinfluence the pharmacok\neﬂcs cfleveﬂracelam

The clearance of levetiracetam was 22% higher in children taking enzyme-inducing AEDs compared to children who did not taken ducing AEDs. Dose is not
Leveti had no effect on pi ine, valproate, topi or igi

Probenecid
Probenecid (500 mg four times daily), a renal tubular secretion blocking agent, has been shown to inhibit the butn
the concentration of this metabolite remains low. It is expected that other drugs excreted by active tubularsecretlon 6 1sd ocucs tne on laorance of the metabolite. The effect of

levediracetam on probenecid was notstudied and the effectof actively e..NSAIDs, and unknown.
Oral

Levetiracetam 1,000 mg daily did not influence the of o endocrine (LH were not
modified. Levetiracetam 2,000 mg daily did not influence the pharmacoklneucs of dlgoxm and warfarin; prommmmn e wore mat mocied Coradministaton win digoxin, oral
Antacids

No data on the infl th of leveti labl

Food and alcohol
The extent of absorption of evetiracetam was notaltered by food, but the ate of absorption was sightly reduced.
Nodataon

Fer pregnancy and lactation

Women of childbearing potential

Specialist advice should be given to women who are of childbearing potential. Treatment with levetiracetam should be reviewed when a woman is planning to become pregnant. As with all

antiepileptic medicines, sudden discontinuation of levetiracetam should be avoided as this may lead to breakthrough seizures that could have serious consequences for the woman and the

unborn child

Monotherapy should be preferred whenever possible because therapy with multiple antiepileptic medicines could be associated with a higher risk of congenital malformations than
th i

Pregnancy
Alarge amount o postmarkeling data on pregnant women exposed 1o levetiracetam monotherapy (more than 1800, among which in more than 1500 exposure occurted during the 1st
trimester) do nof drisk of major

Limied evdonce s avatti on ne neurodevelopmen of Fildren exposed to in utero. available from published epidemiological studies does not
suggestan increased risk of neurodevelopmental disorders or delay
Generally, therapy with multipl drugs (including i is with a higher risk of major than (see Women of
potential). L beused ifafter careful itis considered clinically needed. I , the lowest eff

changes during d inleveti plasma has been observed during pregnancy. This decrease is

more pronounced during the tird imoster (up 15 60% of bacale before ). clinical of pregnant women treated with levetiracetam should
e ensul

Uaciation
Levetiracetam is excreled in human breast mik. Therefore, breast feeding i not However, if L treatment is needed during breastfeeding, the benefitirisk of the

treatment should

Fertility
Noimpact on fertility was detected in animal studies. No clinical data are available, potential risk for human is unknown.

Effects onability o drive and use machines
the ability have been performed.

Dusto poss\b\e difterent ndividual sensitvity,some patients migh experience somnolence or other central nervous system related symptors, at the beginning ofreatment orfollowing a

doseincrease. Therefore, caution p: skilled tasks, e.g. driving vehicles or operating machinery.

UNDESIRABLE EFFECTS

Coveliracetam has been administered o more than 3,000 subjects and patients. One thousand and twenty three (1,023) patients with epilepsy participated in controlled clinical studies.

Pooled safety data from these studies conducted in adult patients showed that 46.4% and 42.25% ofthe pafients experienced adverse reactions in the evetiacetam and placebo groups,

respectively, and that 2.4% and 2.0% of rious ad

The most commonly reported adverse reacnons were somnolence, aethnia and izziness. Inthe pooled sa7e|y ana\ysls there was no evidence of dose-response relationship but incidence

and severity of the central nervous

In 8% of the subject: ersereacion The mcsﬂrequenﬂyrepcrted

Astudy conducted in paediatric patients (4 to 16 years) Showod that 55 4% of the patients in the levetiracetam group and 40.2% of e patlents in the placebo group experienced adverse

reactions.

Serious adverse reactions were experienced in 0.0% of the patients in the levetiracetam group and 1.0% of the patients in the placebo group. The most Iy reported ad

were somnolence, hostility, nervousness, emotional lability, agitation, anorexia, asthenia and headache in the paediatric population. Safety results in paediatric patients were consistent with

the safety pofieofevetracetam in adus except for behavioural and psychiatic adverse feactions which were more common n chidren than n aduls (38.6% versus 18.6%). Howeve, the
in ren toadults.
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Astudy conducted in paediatric patients (1 month o ess than 4 years) wit focallpartal onset seizures showed thal 21.7 ¢ ofthe patientsin the evetiracetam group and 7.1% ofthe patientsin

the placebo group experienced adverse reactions. No serious adverse reactions we inpatients n e or placebo group. During the long-term follow-up study
NO1145, the mosi froquont adverao reactions n the 1~ <Ay group wera rtabily (7 %), (7.2%), (6.6%), (3.3%), sleep disorder (3.3%),
and aggression (3.3%).

Safety results in paediatric pati with the safety profile of inolder children aged 4 to 16 years.

Adouble-blind, placebo-controlled paediatric safety study with a non-inferiority design has assessed the cognitive and effects of in children 4to 16 years of
age with focaljparal onsel seizures. It was concluded that evetiracetam was not diferent (non iferio) from placebo with regard to e change from bassline of the Lefter-R Attenton and

Memory, Memory Screen Composite score in the per-protocol population. Results related to behavioural and emotional functioning indicated a worsening in levetiracetam treated patients on
aggressive behaviour as measured in a standardized and systematic way using a validated instrument (CBCL — Achenbach Child Behavior Checkist). However, subjects, who took
levetiracetam in the long-term open label follow-up study, did not experience a worsening, on average, in their behavioural and emotional functioning; in particular measures of aggressive
behaviour were not worse than baselin

Astudy in adults and with myoclonic seizures (12 to 65 years) showed that 33.3% of the patients in the levetiracetam group and 30.0% of the patients in the placebo
group ‘exparienced advarse roactions, The most cummcnly reported adverse reaciions were headache and somnolence. The incidence of adverse reactions in paiients with myoclonic
lower than that in adult 3.3% versus 46.4%).

A study conducted in adults and children (4 to 65 years) with |d|upa!h|c generallsed epllepsy it primary generalised tonic-loni sezures showed that 39.2% of the patints in the
levetiracetam group and 29.8% of the patients n th The most commonly reaction was fatigue.
The most commonly reported adverse reactions with tam headache and dizziness.

System Organ Class Very common __|[Common Uncommon Rare

and infestation | nasopharyngitis Infection

Blood and lymphatic Thrombocytopenia

system disorders

Metabolism and Anorexia Weight increased

nutrition disorders

Psychiatric disorders Depression, hostilty, Affect labi Personality disorders,

insomnia, nervousness, irritability swings, agitation thinking abnormal
Nervous system disorders | Somnolence, | Convulsion, balance Amnesia memory i Hyperkinesia
headache disorder, dizziness,tremor ataxia, disturbance in attention VP

Eye disorders Diplopia, vision blurred

Ear and labyrinth disorders Vertigo

Respiratory, thoracic and Cough

mediastinal disorders

Gastrointestinal disorders Abnormal pain, diarrhea,

dyspepsia, vomiting, nausea.

Skin and subcutaneous Rash Eczema, pruritus
tissue disorders

Myalgia
connective tissue disorders
General disorders and Asthenialfatigue
administration site conditions

Injury poisoning and Injury
procedural complication

Description of selected adverse reactions
Therisk of anorexia is higher when i ith i In ral N ry when

Post-marketing experience
In postmarkeling experience, nervous system and psycmamc disorders have been most requenty reported. In addiion o the adverse reactions reported during clinica studis and listed
it

above, the following ad reported inthe population to be treated
System organ class Adverse reactions
Blood and lymphatic Pancytopenia (with bone marrow suppression identified in some of the cases),
system disorders )
Cardiac disorders Electrocardiogram QT prolonged

Immune system disorders Drug reaction with eosinophilia and systemic symptoms (DRESS), anaphylactic reactions,
Metabolism and nutrition disorders | Hyponatremia

Psychiatric disorders Completed suicide, suicide attempt, suicidal ideation, psychotic disorders, abnormal
behaviour, hallucination, confusional state, panic attack, anxiety, anger, delirium
Nervous system disorders Ci lethargy, gait di seizures
disorders Pancre

Hepatobiliary disorders Liver failure, hepatitis

Renal and urinary disorders Acute kidney injury

Skin and subcutaneous Toxic epidermal necrolysis, Stevens-Johnson syndrome, erythema multiforme, alopecia,

tissue disorders Angioedema

Musculoskeletal and connective Muscular weakness, thabdomyolysis and blood creatine phosphokinase increased

tissue disorders

Investigations Liver function test abnormal, weight decreased
Descripti d reactions
The prevalence of thabdomyolysis and blood creatine phosphokinase increase is signifcantly higher in Japanese patients compared to non-Japanese pafienis. Rare cases of QT

have been seen i pr possible ndrome (NMS).
OVERDOSE
Symptoms
agitation, ) level of respirator d coma with Keppr
Managementof Overdose
Afteran , pied by gastric lavag or by induction of emesie. T for Treatment of an overdose will b
and may include ey cerexiraston o ncy is 60 % for T e primary
PHARMACOLOGICAL PROPERTIES
Pharmacodynamic properties
ics, ATC code: NO3AX14 The active substance, leveti isa derivative of [ -ethyl-2-0x0-1-pyrrolid
unrelated to existing ic acti

Mechanismof action; The mechanism of acton ofevetiracetam il emains o be ully elucidated but appears tobe different rom the isms of current ic medicinal products.

Invitroand in

In vitro studies show that levetiracetam affects intraneuronal Ca2+ levels by partial inhibition of N-type Ca2+ currents and by reducing the release of Ca2+ from intraneuronal stores. In
addition t partallyreverses the reductions in GABA- and glycine-gated currents induced by zinc and -carbolines. Furthermore, levefiracetam has been shown n in itro studies to bind toa
specific site in rodent brain tissue. This binding site s the synaptic vesicle protein 2A, believed to be involved in vesicle fusion and release. L logs
show  rank order ofafinity for binding to the synaplic vesicle protein 2Awhich cofrelates withthe polency of thei anti-seizure protection n the mouse audiogenic mode of epllepsy This
finding suggests that the interaction between protein 2Aseems ofaction of the drug

Pharmacodynamics: Levetiracetam induces seizure protection in a broad range of animal models of partial and primary generalized seizures without having pro-convuisant effect. The
primary metabolite is inactive. In man, activity in both partial and generalised epilepsy conditions confirmed the broad spectrum of the
preclinical pharmacological profile.

Pharmacokinetic properties

Levetiracetam s a highly soluble and The profile is linear and t with low intra- and inter-subject variability. There is no modification of
after repeated There is no evidence for any relevant gender, race or circadian varlabll\ty The inetic profile is inhealthy andin

pallentswlth epilepsy.

Due to its complete (F=1)  the dose range, plasma ions are similarly following both oral or intravenous administration

Therefore there is no need for p\asma level moritoring of levetiracetam

Asignificant correlation between saliva and plasma concentrations has been shown in adults and children following oral i (ratio of sali ions ranged from 1to

1.7 overallfor oral tablet and after 4 hours post-dose for oral solution).

Absorption

Levetiracetam s rapidly absorbed after Oral is closet0 100 %. Peak at1.3 hours after dosing. Steady-

state is achieved after two days of a twice uany adminisiration hosiie: Poakcaemoattatons (Cmax) are Iyplcally 31and43 pg/ml lallowmg a smgle 1,000 mg dose and repeated 1,000 mg

b.id. dose, ively. The extent of andis not altered by food.

Distribution

No tissue distribution data are available in humans. Neither levetiracetam nor its primary metabolite are significantly bound to plasma proteins (<10 %). The volume of distribution of
100.7 I/kg, avalue close to the total body water volume.

Metabol\sm

is not ised in humans. The major metabolic pathway (24 % of the dose) is an enzymatic hydrolysis of the acetamide group. Production of the primary
metabome uch LO57, is not supported by liver P450 isoforms. Hydrol in a large number of tissues including blood cells. The
metabolite uch LO57 is pharmacologically inactive.

Two minor metabolites were also deniified. One was obained by hydroylation ofthe pyrolidone fing (1.6 % o the dose) andthe-ofher one by opering of the pyrolidone fing (0.9 % of the
dose). O ly for 0.6 % of the d din vivofor neither norits primar

Invitro, levetitacotam and s primary metabolts have beon shown ot to.nhibi e major human liver cytochrome P450 isoforms (CYP3A4, 2A6, 2C9, 219,206, 28130 1A2), glucuronyl
transferase (UGT1A1 and UGT1A6)and activities. In addition, does notaffect the in vitro glucuronidation of valproic acid.

In human hepatocytes in culture, levetiracetam had littie or no effect on ol conj or CYP1A1/2. L caused mild induction of CYP2B6 and CYP3A4 at high
concentrations (680 pg/mL), however at concentrations approximating to the Cmax following a repeated 1500 mg twice daily dose, the effects were not considered to be biologically relevant.
Therefore, thei wi rvice versa, is unlikely.

Elimination
The plasma half-life in adults was 7+1 hours and did not vary either with dose, route of administration or repeated . The mean total body clearance was 0.9 miiminikg. The
major route of excretion was via urine, accounting for a mean 95 % of the dose 3% of th th ). Excretion via foronly 0.3 % of
the dose.

The cumulaive winary excretion of lsvelracetam and s primary metabolfe accounted for 66 % and 24 % of he dose, respectively during th first 48 hours. The renal cloarance of
levetiracetam and ucb LOS7 is 0.6 and 4.2 mijmin/kg respectively indicating that is excreted by tubular and that the primary
metabolite s also excreted by active tubular secretion in addition filration. Leveti ot .

Special population
Elderl,

Inthe elderly, the half-lfe is increased by about 40 % (10 to 11 hours). This is related to the d inrenal function in thi

Renalimpairment

The apparent body clearance of both levetiracetam and of its primary metabolite is correlated to the creatinine clearance. ltis therefore to adjust the maii ily dose of

levetiacetam, based on creafinine learance in patients wilh moderate and severe fenal mpaiment.In anuri end-stage rensl disease subjects he haltffe was appmx\ma!ely 25and 3.1
riods, T removal of as 51 % during a typical 4-hour dialysis session.

Hepaticimpairment

In subjects with miid (cmm Pugh A) to moderate (Chil-Pugh B) hepato impa the i were In subjects with severe hepatic impairment
(Child-Pugh C), total b S formosistied

No dose adjustment s needed in panems wnh mlld to moderate hepanc impairment. \n pallenls with severe hepatic impairment, the creatinine clearance may underestimate the renal
insufficiency. Thereforea50 % the daily th <60 mi/min/1.73m2.

Paediatric population
Infants and children (1 month to 4 years) Following single dose aministration (20 mkg) ofa 100 moimi oral soluion o epileptic hildren (1 month to.4 years).levetiracetam was rapidy
absorbed and peak plas hour after dosing. The pharmacokinetic results indicated that half-life was shorter (5.3 hj than for adults (7.2 h) and
apparentclearance wasfasterm 5 miiminikg) than for adults (0.95
d in patients from 1 month to 16 years of age, body weight was significantly correlated to apparent clearance (clearance increased with an
increase in body weight) and apparent volume of distribution. Age also had an influence on both parameters. This effect was pronounced for the younger infants, and subsided as age
increased, to become negligible around 4 years of age. In both population pharmacokinetic analyses, there was about a 20%i f apparent cl when it was co-
administered with an enzyme- inducing AED. Following eveliracetam 15-minute ntravenous nfusion at doses 1410 20 mg/kg/day administred twice daily inpatiens fom { monthto 16 years
of age, plasma model derived steady-state exposure (AUCO-12) were within the range of the adult intravenous exposure as well as that observed in
paediatric patients receiving equlva\em doses of the oral solution.
Children (410 12 years)
Following single dose administration (20 mg/kg) to epileptic children, the half-life of levetiracetam was 6.0 hours. The apparent body clearance was 1.43 miimin/kg. Following repeated oral
dose administration (20 to 60 mg/kg/day) to epileptic children (4 to 12 years), levetiracetam was rapidly absorbed. Peak plasma concentration was observed 0.5 to 1.0 hour after dosing.
Linear and dose proportional increases were observed for peak plasma concentrations and area under the curve. The elimination haif-life was approximately 5 hours. The apparent body
clearance was 1.1 miimin/kg.

Preclinical safety data

Preclinical data reveal no special hazard for humans based on conventional studies of safety
Adverse effects not observed in clinical studies, but seen in the rat and o a esser extent n the mouse, ai exposure levels smiar o human exposure lvels and with possible elevance for
clinical aptive resp . fattyinfiltration and increased liver enzymes in plasma.

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 (o6 times the maximum recommended daily human dose (MRHD) of 3000 mg on a mg/m2 basis and italso provi (AUC

times that achieved in humans receiving the MRHD. There was inmice. n one study, mice received levetiraetam i the et
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). In a second study, mice received levetiracetam by oral
gavage for 2 years at dose levels of 1000, 2000 and 4000 mg/kg/day. Due to poor survival atthe highest dose of 4000 mg/kg/day inths study,the high dose was reduced to 3000 mglkg/day
{equivalentto 12 times the MRHD). Neither study showed evidence of Two embryo-fetal (EFD)studies d in rats at 400, 1200 and 3600 mg/kg/day.
3600 mkgiday, in only onc of the 3 EFD studios, thare wass a Sight decroase i folal weight associated with & marginalintreass i skelotal variationsiminor anomalios. There was no effedt
on embryomortality and no increased incidence of malformations. The NOAEL (No Observed Adverse Effect Level) was 3600 mg/kg/day for pregnant female rats (x 12 the MRHD on a mg/m2
basis) and 1200 mg/kg/day for fetuses.

Four embryo-fetal development studies were performed i rabbits covering doses of 200, 600, 800, 1200 and 1800 mg/kg/day. The dose level of 1800 mg/kg/day induced a marked maternal
toxicity and a decrease in fetal weight associated with increased incidence of fetuses with cardiovascular/skeletal anomalies. The NOAEL was <200 mg/kg/day for the dams and 200
malkg/day for the fetuses (equal to the MRHD on amg/m2 basis)

Aperi- and post-natal development study was performed in rats with levetiracetam doses of 70, 350 and 1800 mg/kg/day. The NOAEL was - 1800 mg/kg/day for the FO females, and for the
sunival, growth and development ofthe F{ offspring upto weaning (x 6 the MIRHD on  mgjm2 basis). Neonataland juvenile animl studies i rats and dogs demonstated thet there were nio
tdoses up to 1800 mg/kg/day (x 617 the MRHD on amg/m2 basis).

PHARMACEUTICAL PARTICULARS
List of excipients

Film-coated tablets

Core

Sodium croscarmellose, Macrogol 6000, Colloidal anhydrous silica, Magnesium stearate

Coating
-250 mg film-coated tablets: Opadry 85F20694 (Polyvinyl alcohol-part E171), Macrogol 3350, Talc, \ndlgocarmmea\um\mum lake (E132)).

-500 mg film-coated tablets: Opadry 85F32004 (Polyvinyl alcohol-part. Hydrolyzed, Titanium dioxide (E171), Macrogol 3350, Talc, Iron oxide yellow (E172)).

-750 mg film coated tablets: Opadry 85F23452 (Polyvinyl alcohol-part. hydrolyzed, Titanium dioxide (E171), Macrogol 3350, Talc, sunset yellow FCF aluminium lake (E110), Iron oxide red
(E172)).

~1000 mg film-coated tablets: Opadry 85F 18422 (Polyvinyl alcohol-part. hydrolyzed, Titanium dioxide (E171), Macrogol 3350, Talc),

Oral solution.
Sodium citrate, Citric acid ethyl (E218), Propyl (E216),
potassium (E950), Grape flavour, Btedwater

Concentrate for solution for infusion

Sodium acetate, Glacial acetic acid, Sodium chloride, Water for injections IP

, Glycerol (E422), Maltitol (E965), Acesulfame

Incompat s
The Concentrate must not be mixed with other medicinal products except compatible diluents, It was found to be physically compatible and chemically stable when mixed with the following
diluents for at least 24 hours and stored in PVC bags at controlled room temperature 20°C to 25°C (68 -7 F): Sodium chioride (0.9%) injection, Lactated Ringer's injection, Dextrose 5%
injection.

Compatibility and Stability
Levetiracetam injection was found to be physically compatible and chemically stable when mixed with the following diluents and antiepileptic drugs for at least 24 hours and stored in polyvinyl
chloride (PVC) bags at contmued room temperature 20°C to 25°C (681 -77 _JF). From a microbiological point of view, the product should be used immedately after diution. If not used

time and condi arethe of the user ( d would normally not be longer than 24 hours at 2 to 8°C
(3546 F), unless dilution has taken place i i

Diluents
Sodium chloride (0.9%) injection, USP
Lactated Ringer's injection

Dextrose 5% injection, USP

Other Antiepileptic Drugs
Lorazepam

Diazepam
Valproate sodium

There is no data to support
Product with particulate matter or discoloration should not be used

injection i thatare notlisted above

Shelflife
Film-coated tablet:-2 years

Oral solution:-2 years

Concentrate for solution for infusion: - 2 years. From a microbiological point of view, the product should be used immediately after dilution. If not used immediately, in-use storage time and
conditions prior to use are the responsibilty of the user and would normally not be longer than 24 hours at 2 to 8°C (35-46 | F), unless dilution has taken place in controlled and validated
aseptic conditions.

Storage

tablet: p isture & light ata not ing 30°C
o i from moisture & light, 30°
Concontrats for solution for infusion : Store at controlled room temperature (20-C {0 25°C).
Protect from light & moisture. Do not freeze.

Nature and contents of container:

Keppra® 250 mg film-coated tablets are packaged in stri ining 10 tablets placedintoa
Keppra® 500 mg film-coated tablets are packaged in stri taining 10 tablets placed intoa
Keppra® 750 mg film-coated tablets are packaged in st t 10tablets placed intoa
Keppra® 1000 mg il tablets are packaged in ining 10 tablets i

Keppra® 100 mg/ml oral “olaton’s supplied as 100 mi bottles.
Keppra® 100 mg/mi concentrate for solution for infusion s packed in glass vials (type I) with rubber stoppers and sealed with an aluminium/polypropylene flip off cap. The vials are placed into
cartons of 10 vials. Each single use vial contains 5 ml of concentrate.

CONTACT FOR MEDICAL INFORMATION,
REPORT SIDE EFFECTS/ADVERSE REACTIONS
OR PRODUCT QUALITY COMPLAINTS:

Tel: +91 22 6700 4932

Keppra® 250 mg film-coated tablet
Keppra® 500 mg film-coated tablet
Keppra® 750 mg film-coated tablet
Keppra® 1000 mg film-coated tablet

i Manufactured n Idia by
Mobile: +91 99200 54290 ' P & Cur Haathoars P L.
Medical Mailbox: com (A subsidiary of

kums Drugs & Pharmaceuticals Ltd.)

Drug Safety Mailbox: ds.| |nd@ucb com

Marketed in India by: UCB India Private Limite Ranipur, Haridwar-249403, Uttarakhand.

Gala No. 103, Bldg. No. P.3, First Floor, Prithvi Com lex. Keppra® 100 mg/ml oral solution

House No. 1059, Retl Bunder Road, Kalher, Tal-| Bnlwandl 15 Thane 421 302 Manufactured in India by

Akums Drugs & Pharmaceuticals Ltd.

Plot No. 22, Sector 6-A, IIE, SIDCUL,

Ranipur, Haridwar-249403, Uttarakhand, India.
Keppra® 100 mg/ml Concentrate for solution for infusion
Manufactured in India by: Akums Drues & Pharmaceuticals Ltd.
Plot No. 2,34 &5, Sector 68,

SIDCUL, Ranipur, Haridwar - 249 403,

Plot No. 264, 27-30, Sector-8A, I.LE., SIDCUL,

Dr. Reddy's Laboratories Ltd.

Global Distribution Centre, Survey No. 41,
Bachupally (V), Bachupally (M),

Medchal - Malkajgiri (Dist.),

Hyderabad - 500 090, Telangana, INDIA.

® Regd. Trade Mark of UCB Pharma S.A.
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