Levipram®IV

Levetiracetam

FORMS AND PRESENTATION
Levipram® 1V: 500m/00mi: solution forinfusion: | pouch of 100 mL.
Levipram* IV 1000mg/100ml; solution for infusion; 1 pouch of 100 mi.
Levipram® IV: 1500mg/100ml: solution for infusion; Ipnuch of 100 ml

COMPOSITION
Levipram* IV 500mg/100ml

Each ml contains 5 mg of levetiracetam,

Each pouch of 100 ml contains 500 mg of levetiracetam.

Levipram* IV 1000mg/100m:

Each ml contains 10 mg of levetiracetam

Each pouch of 100 ml contains 1000 m of levetiracetam.

Levipram® 1V 1500mg/100m:

Each ml contains 15 mg of levetiraceta

Each pouch of 100 ml contains 1500 me of levetiracetam.

Excipients: Sodium Chloride, Glacial Acetic Acid, Sodium Acetate Trihydrate, Water for Injection

PHARMACOLOGICAL PROPERTI
Pharmacodynamic properties

roup: antiepileptics, other antiepileptics, ATC code: NO3AX 4.
"The actve subsance, evetacetam, s  pymolidone Gerativ (5-enantiomer of -eihyl 20x0-I-pyroldine
acetamide), chemically unrelated to existing antiepileptic active substances.
Mechanism of action
‘The mechanism of action of levetiracetam stll remains to be fully elucidated.
In vitro and in h
neurotransmi
T Vit sadics show tht levetracetam affec
currens and by reducing the release of Ca*

d normal

ntraneuronal Ca™ levels by partial inhibition of N-type Ca’*
from intancuronal stors. n addition, it partaly reverses the
reductions in G, ed by Furthermore, levetiracetam
has been shown in in vitro studies to bind (0 5 site in rodent brain tissue. This binding site is the
synaptic vesicle protein 2A believed to be el in vesle Toion and neurotrmmier exocytoss.
Levetiracetam and related analogues show a rank order of affinity for binding to the synaptic vesicle protein
2A which correlates with the potency of their anti-seizure protection in the mouse audmg:mc model of
Cplcpsy. Thisfinding Sgeests ht he interaction beween evetactam and e yapiic v tein 24
seems to contribute to the antiepileptic mechanism of action of the medicinal product
ect

ure protection in a broad range of animal models of partial and primary generalized
seizures without having a pro-convulsant effect. The primary metabolite is inactive.
In man, an activity in both partial and generalized epilepsy conditions (epileptiform discharge/photoparoxys-
ol espore) s confirmedthe broad spectrm pharmacoogicl profile ofevtracetam
Pharmacokinetic properti

harmacokinetc proft hasbeen characteized following oral administation. A sigle dose of 1500 mg
levetiracetam diluted in 100 ml of a compatible diluent and infused intravenously over 15 minutes is
biocquivalent to 1500 mg levetiraceam oral intake, given as three 500 mg tablets,
The intravenous administration of doses up to 4000 meg diluted in 100 ml of 0.9 % sodium chloride infused
over 15 minutes and doses up to 2500 meg diluted in 100 ml of 0.9 % sodium chloride infused over 5 minutes
was evaluated. The pharmacokinetic and safety profiles did not identify any safety concerns.
Levetiacctan s a highly soluble nd permeable compound. The pharmacokinctc profile i linca with low
intra- and inter-subject variability. Th

profcof i conimed oo
infusion for 4 daye with b doing.

ere is no evidence for any relevant gender, race or circadian variability. The pharmacokinetic profile is
comparable in healthy volunieers and in patients with epilepsy’
Adolts ad adokescents
Dis mb
P i concentration (Cmax) observed in 17 subjects following a single intravenous dose of 1500 mg
e over 15 mimtes was 515 19 wg/ml (arithmetic average  standard deviation).
No tissue distribution data are available in human
Neither levetiracetam nor its primary metabolite are significantly bound to plasma proteins (<10 %). The
volume of distribution of levetiracetam is approximately 0.5 to 0.7 Uk, a value close to the total body water
volume.

1500 mg rovcnons

Levetiracetam is not extensively metabolized in humans. The major metabolic pathway (24 % of the dose) is
an enzymatic hydrolysis of the acetamide group. Production of the primary metabolite, uch LOS7, is not
supparted by liver cylochrome P40 isoforms. Hydrolysis of the acetamide group was measurable in'a large
‘number of tissues including blood cells. The metabolite uch L0S7 is pharmacologically inacive.

Two minor metabolites were also identified. One was obtained by hydroxylation of the pyrrolidone ring (1.6
% of the dose) and the other one by opening of the pyrrolidone ring (0.9 % of the dose). Other unidentified
components accounted only for 0.6 % of the dose.

No enantiomeric interconversion was evidenced in vivo for either levetiracetam or its primary metabolite.

Ear and labyrinth disorders: Vertigo (common)
i (common)

).
Gastrointestina disorders: Abdomina pain, diarrhea, dyspepsia, vomiting, nausea (common); Pancreattis
(rare).
Hepstobilary dsorders Liverfuncton st abrorml (uncommon)

In i, letracetam and it primry metbolite have been shown ot 1o inbibit the major human fvee
eytochrome P430 isoforms (CYP3A4, 2A6, 2 206, 2E1 and 1A2), glucuronyl transferase (UGTIAL
and UGTIAG) and epoxide hydroxylase s 1 ddion, vciaceim doee nt Tt he i i
elucuronidation of valproic acid.

Tn human hepatocytes in culture, levetiracetam had litde or no effect on CYPIA2, SULTIEI or UGTIAI

Levetiracetam caused mild induct ion of CYP2B6 and CYP3AA. The in vitro data and in vivo interact ion data
on oral contracepives, digoxin and warfarin indicate that no significant enzyme induct ion is expected in vivo,

Therefore, the interaction of Levetiracetam with other substances, or vice versa, is unlikely.

Elimination

The plasma hal-life in adults was 7+1 hours and did not vary either with dose, route of administration or
repeated administration. The 1 body clearance was 0.96 ml/ min/kg.

‘The major route of excretion was via urine, accounting for a mean 95 % of the dose (approximately 93 % of
the dose was excreted within 48 hours). Excretion via facces accounted for only 0.3 % of the dose.

‘The cumulative urinary excretion of levetiracetam and its primary metabolite accounted for 66% and 24 % of
the dose, respectively during the first 48 hour

“The renal clearance of levetiracetam and uch LOS7 is 0.6 and 4.2 ml/ min/kg respectively indicating that
levetiracetam is excreted by glomerular filtration with subsequent tubular reabsorption and that the primary
metabolite is also excreted by active tubular secret ion in addition to glomerular filtration. Levetiracetam
elimination is correlated to creatinine clearance

Elderly

In the elderly, the half-life is increased by about 40 % (10 to 11 hours). This is related to the decrease in renal
function in this population.

Renal impairment

‘The apparent body clearance of both levetiracetam and of its primary metabolite i correlated to the creatinine

clearance. It is therefore recommended to adjust the maintenance daily dose of Levetiracetam, based on

creatinine clearane n patens with moderae nd sverereal impaiment

In anuric end-stage renal disease adult subjects the half-life was approximately 25 and 3.

interdialytic and intradialytic periods, respectively.

‘The fractional removal of levetiracetam was 51 % during a typical 4-hour dialysis session.
tic impairment

In'subjects with mild and moderate hepatic impairment, there was no relevant modification of the clearance of

levetiracetam. In most subjects with severe hepatic impairment,the clearance of levetiracetam was reduced by

more than 50 % due to a concomitant renal impairment.

Bedisis popuion.

Children (4 10 12 y

The phamacokinetic in pediaic patients s not been imestgaed after inavenous administraton

However, based on the 0 adults after

.1 hours during

oflevetiacetam is expected o be Smiar n pedatic patent aged 4 0 012 years after intravenous and oral

administration

Folowing single oral dos adninisiraion (20 mg/k) o pilptic hidren (6 10 12 years). the hltAfe of

levet 6.0 hours. The apparent body weight adjusted clearance was approximately 30 % higher

thanin =1nl=pnc s,
Following repeated oral dose administration (20 to 60 mg/kg/day) to epileptic children (4 to 12 years),

Ievetacetam was rapidly sheorbed. Peak plasima concentaton was observed 05 0 1.0 hour fer dosing

Linear and dose proportional increases were observed for peak plasma concentrations and area under the

curve. The elimination half-life was approximately 5 hours.

‘The apparent body clearance was 1.1 ml/ min/kg,

INDICATIONS

Levipram” IV is indicated as monotherapy in the treatment of partial onset seizures with or without secondary
‘generalization in adults and adolescents from 16 years of age with newly diagnosed epilepsy.

Levipram® IV is indicated as adjunctive theray

al onset seizures with or without secondary in adults, adolescents and

Excipients:
Levipram® IV 5 mg/ml contains 9.84 mg of sodium per ml.
Levipram® IV 10 mg/ml contains 9. 14 mg of sodium per ml.
Levipram® IV 15 mg/mi contains 7.04 mg of sodi

o be taken into consideration by patients on a controlled sodium diet

Effects on ability to drive and use machines
Levetiracetam has minor or moderate influence on the ability to drive and use machines.

Due to possible different individual sensitivity, some patients might experience somnolence or other central
nervous system related
“Therefore, caution is recommended in those patients when performing skilled tasks, e.g. driving vehicles or
operating machinery. Patients are advised not to drive o use machines untl it is established that their ablity
o perform such activities is not affected.

FERTILITY, PREGNANCY AND LACTATION
Pregnancy

Post-marketing data from several prospective pregnancy registries have documented outcomes in over 1000
women exposed o levetiracetam monotherapy during the first trimester of pregnancy. Overall, these data do
not suggest a substantial increase in the risk for major congenital malformations, although a teratogenic risk
cannot be completely excluded. Therapy with multiple antiepileptic medicinal products is associated with a
higher risk of congenital malformations than monotherapy and therefore monotherapy should be considered.
Studies in animals have shown reproductive toxicity.

Levetiracetam is not recommended during pregnancy and in women of childbearing potential not using
contraception unless clinically necessary. Decrease in levetiracetam plasma concentrations has been observed
during pregnancy. This decrease is more pronounced during the third trimester (up to 60% of baseline
concentration before pregnancy). Appropriate. clinical management of pregnant women treated with
leveti e ensured. may result th

disease which could be harmful t0 the mother and the foetus,

Levetiracetam is excreted in human breast milk. Therefore, breast-feeding is not recommended. However, if
levetiraceta treatment is needed during breast feeding, the benefitrisk of the treatment should be weighed
considering the importance of breast feeding.

Fertlity

No impact on fertility was detected in animal studies. No clinical data are available, potential risk for human
s unknown.

DRUG INTERACTIONS
Antiepileptic medicinal
Premarkcang dta rom linical st conducted i adults it thatlvetiracetan did o nflucc the
serum concentrations of iepileptic medicinal products (phenytoin, carbamazepine, valproic acid.
motigine gabapent that these antiepileptic medicinal products did not
influence the pharmacokinetics of levetiracetam,
As in adults, there is no evidence of clinically significant medicinal product interactions in pediatric patients
receiving up 0 60 mg/kg/day levtiacetam,
A

in children and adolescents with epilepsy (4 o 17
years) onfmed ot muncmc therapy with orally administered levetiracetam md o inflcnce the
H

suggested a 20 % higher levetracetam clearance i children sking enzyme- inducing antiepilepic e
roducts. Dose adjustment is not require

Probenccs

Probenecd (500 mg lolu times daily), a renal wbular secretion blocking agent, has been shown 1o inhibit the
renal clearance of the primary metabolite, but not of levetiracetam. Nevertheless, ~the concentration of this

mesbaie s o,

Onal

children from 4 years of age with epileps

« in the treatment of myoclonic seizures in adults and adolescents from 12 yea
Myoclonic Epilepsy.

«in the treatment of prmnmygencmhzed tonic-clonic seizures in adults and adolescents from 12 years of age
with Idiopathic Generalized Epileps

Levipran IV is an ahemmativ fof paiens when oal acministaton is temporaily no feasile

of age with Juvenile

CONTRAINDICATIONS

d o to any of the listed excip

h adminisiration o evetiractam o paiens with renal impaiement may reqire doseadjusimen. I patients
with severely impaired hepatic function, assessment of renal function is recommended before dose selection.

Suicide, u

tic agents (including

medicinal products s showna smll nreasd

risk is not known.

Thereore patients should be monitred for signs of depression andor sucidal ideation and behaviors and

appropriate treatment should be considered. Patients (and caregivers of patients) should be advised 10 seck

medical advice should signs of depression and/or suicidal ideation or hehavior emerge.

Pediatric population

Available data in children did not suggest impact on growth and puberty. However, long term effects on

leaming, intelligence, growth, endocrine function, puberty and childbearing potential in children remain
nknown.

dal ideation

pile
(il of ani-cpiephc
o s houths and ehavior Th mechanom of s

oseandfreuency in Children rom 4 yearsand adolescentsweighing lessthan 50k
+5mg/mi: 100 20 mgkg (2 to 4 milkg) twice dai

« 10 mg/ml: 10 to 20 mg/kg (1 to 2 mi/kg) Iw\csdaly

+ 15 mgimi 101020 mglkg (06610 1.33 ) wicely

m)

‘Skin and subcutaneous tissue disorders: Rash (common): Alopecia, eczema, pruritus, (uncommon); Toxic
epidermal necrolysis, Sig

Muscular weekness,
eneral

Injury, poisoning and procedural complications: Injury (uncommor).

DOSAGE AND ADMINISTRATION

Posol

Posology
Monotherapy for adhits and adolescents from 16 years of age:

Doseand nequmu/ in Children from 4 yearsand anu\mmswegmng lessthan 50kg
«5mg/mi: 510 15 mokg (1o 3 milkg) twice daly

« 10 mg/mi: 5 to 15 mgkg (0.5 o 1.5 mikg) twice daly

+ 15 mg/ml: 5 to 15 mg/kg (0.33 to 1 milkg) twice daily

Severe Group (Creatinine dearance: < 30 mi/min/L73 m3):

Dose and frequency in Children from 4 yearsand adolescents weighing le
«5mg/mi: 510 10 kg (1o 2 milkg) twice dally

+ 10 mg/mi: 5 10 10 mgkg (0.5t0 1 mifkg) twice daly

« 15 mg/ml: 5 to 10 mglkg (0.3 t0 0.66 mi/kg) twice daily

of 500 mg twice daly after two weeks. The dose can be further increased by 250 mg twice daily every two

Add-on therapy for adults (=18 years) and adolescents (12 to 17 years) weighing 50 kg or more:
Theinitial thefirst day of treatment.
Depending upon the clinical response and tolerability, the daily dose can be increased up to 1500 mg twice.

Doseand frequency in Children from 4 years and adolescents weighing lessthan 50 kg
5 mg/ml: 10 to 20 mgkg (2 10 4 milkg) once daily (1) (2)

« 10 mg/ml: 10 to 20 mg/kg (1 to 2 mi/kg) once daly (1) (2)

+ 15 mgimi: 10t0 20mglg (06610 1.3 mikg) orwedaly (1) (2

1A

day of treatment

daily. fice daily increases or two to four week:
Duration of treatment

onger period than 4 days.
Discontinuation

In accordance with current clinical practice, if levetiracetam has to be discontinued it s recommended to
withdraw it gradually (eg.
every two to four weeks in children and adolespents weighting less than 50 kg: dose decrease should not
exceed 10 mgkg twice daily every two weeks).

‘Special populations

Elderly (65 years and older)

Adjusiment of the dose is recommended in elderly patients with compromised renal function (see *Renal
impairment” below)

Rendl impairment

The daily dose must be individualized according to renal function

For adut patients, refer to the following table and adfjust the dose as indicated. To use this dosing teble, an
stimate of he paen's retinine dsvance (CL) in mil min is needd. The CLar in mi/ min maybe

@ a5to 10 mg/kg supplemental dose i recommended

Hepatic impairment
No dose adfjustment is needed i patients with mild to moderate hepatic impairment. In patients with severe
hepatic impairment, the creatinine clearance may underestimate the rendl insufficiency. Therefore a 50 9%

recuction of the daly 60 mi/ min/1.73
m2.
Pediatric population
form,
m agg ‘weight and dose.
lonotherapy
Thesatay treatment

have not been established

There are no data available.
Adc-on therapy or hlien sged 410 1 yers and arlesents (1210 17 yer) weighingessthen S0 kg
Theinitial therapeutic dose is 10 mg/kg twice dal

m serum ormore,  Depending upon the dlinical response and Imaw:/\lly‘ the dose can be increased up to 30mg/kg twice daily.
e lloning lormia Dose changes should not exceed ncreases or decresses of 10 mg/kg twice daly every two weeks. The lowest
CLer(ml/min)= [140-age(years))x weight (k) effective dose should ]
T2 U GSTne(09) (055 o womer) Dosein children 50 kg or greater is the same asin adults
Then CLr is adjusted for body surface area (BSA) asTollows: D hilch
CLer(ml/min/1.73m?)= CLer(ml/min)
BAIDE) ;7 Weight Starting dose: Maximum dose:
D adult and renal function 10 mg/kg twice daily | 30 mg/kg twice daily
Group Creatinine clearance | Dose and frequency 15kg® 150 mg twice daily | 450 mg twice daily
(mimin/1.73 m?)
20 kg™ 200 mg twice dally | 600 mg twice daily
Normal >80 50010 1,500 g twice daily 25 kg 250 mg twice daily 750 mg twice daily.
Mild 50-79 500 to 1,000 mg twice daily from 50 kg 500 mg twice daily 1500 mg twice daily
Moderate 30-49 250 to 750 mg twice daily (1) Children 25 kg or less should preferably Start the treatment with an oral solution.
20 Y
Severe <30 250 to 500 mg twice daily Add-on therapy for infantsand children lessthan 4 years.
End-stage renal disease 500 t0 1,000 mg once daily? PSS ba Ayl Siputtioie slutonfor
patients undergoing dialysis?| _
Method of
(1)A 750 mg day of treatment L ) ord
@ C fromoral titration,
Thetoie dly dose and requency of edminiraion shadd be mantaned
For children with renal impairment, Ieveuraﬁan dose needs to be- ﬁjuﬂm based on the renal function as Levipram® 1V is! 1t does not need to
endl function is baced on astudy in adt renally  be furtherdiluted a i
impeired patients Attention: L products for
T?ECLumm\/ min/1.73 m? may for young Medicinal product or be used.
thefollowing formua)
OVERDOSAGE
CLer(mi/min/1.73m?)= Height (cm) x ks
“Serum creatinine (mg/dl) Somnolence, agitation, aggression, depressed level of consciousness; respiratory depression and coma were
obsarved with leveliracetam overdoses.
e, ks=0.7 in adolescent Management of overdose

Dosing aciusment for Chiliren and adcsoents palients weighing 155 than 50 kgwllh impaired renal
function:

Normal Group (C: > 80 mimin/1.73

Doseand frequency in Children from 4 yearsand adolescents weighing lessthan 50 kg

+ 5 mg/mi: 10 to 30 mglkg (2to 6 milkg) twice daily

+ 10 mg/mi: 1010 30 ma/kg (1 to 3 mi/kg) twice daily

;15 moimi: 1010 30mgkg (066 02 mifkg) i dlly

Mild Group m)

Treatment of
hemodialysis. The dialyzer edraction efficiency is 60 % for leveliracetam and 74 % for the primary
metabolite.

SPECIAL PREcAlmoNs FOR DISPOSAL AND OTHER HANDLING
isfor ar

Any unesd medona pvoﬂum v

nt of view, the product if

requirements.
in-use

L000000

and
Levetiacetam | oao g daiy did not nflence et pnam\acomem oforl comracepives

re not

adited Levesracetam 3000 mg daily did not influence the ph.mn.nu)km:nm o digoxin and warfarin:

prothrombin times were not modified. Co-administration with digoxin. oral contracepives and warfarin did
e the pharmacokinetics of levetiracetam.

No data on the interaction of levetiracetam with alcohol are available.

ADVERSE EFFECTS
“The frequency of the adverse reactions reported s defined as follows: very common (= 1/10); common (=
U100 0-<1/10y: uncommon (2 /1000 to <1100 rate (= /10000t <1/1000)and veryrare (<1/10.000
cctio cstations: Nasopharyngits (e commo):infection (cr),

s: Thrombocytopenia,

leukopenia. (uncommon); Pancytopenia,
neutopeni, agramulocytons (ar).

rug reaction
(including angiocdema and anaphylaxi) re).
Metabolis n disorders: Anorexia (common); weight de
Hyponatrsemia (mm)

DRE:

, weight increase (uncommon);

hosilit

inger, confusional
de, personality

S s empt, sui o deaton, psychotic disorder, abnormal behavior, hallucination,
state, panic attack, affectlability/mood swings, agitation (uncommon); Completed sui
disondr tining sbrormal ()

sorders; Somnolence, he1dud|e (very common); Convulsion, balance disorder, dizziness,
lethargy. romor (common): amncun, impairment, coordination abnormalataxia, paracsthy
distrbance i attetion (uncommon: Choreaathetosi,dyskinesa. hyperkinesia (rare).
Eye disorders: Diplopia, vision blurred (uncommon)

of the user and would normally not be longer
than 24 hours @ 210 8°C.

STORAGE CONDITIONS
Store below
Keepin ungnd paj( inintact conditions.

Manufactured hymmRLlleSA Switzerland
for Benta SA.L, Leban

Date of Revision: July 2018.

This is a medicament

- A medicament is a product which affects your health, and its
‘consumption contrary to instructions is dangerous for you.

- Follow strictly the doctor's prescription, the method of use, and

the instructions of the pharmacist who sold the medicament.

- The doctor and the pharmacist are experts in medicine, its benefits
and risks.

- Do not by yourself interrupt the period of treatment prescribed for you
- Do not repeat the same prescription without consulting your doctor.

- Medicament: keep outof reach of children. g oo e

Union of Avab Phamacsts

BentaSAL.,
Dbayeh-Lebanon



