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Cerebyx®

(Fosphenytoin Sodium Injection)

DESCRIPTION
Cerebyx® (fosphenytoin sodium injection) is a prodrug intended for parenteral administration; its
active metabolite is phenytoin. Each Cerebyx vial ins 75 mg/mL fosphenytoin sodium

(hereafter referred to as fosphenytoin) equivalent to 50 mg/mL pheaytoln sodium after adminis-
tration. Cerebyx is supplied in vials as a ready-mixed solution in Water far Injection, USP. and
Tramethamine, USP (TRIS), buffer adjusted to 8.6 to 9,0 with either Hydrochloric Acid, NF, or
Sodium Hydroxide, NF. Cerebyx s a clear, colorless to pale yallow, sterile solution.

The chemical name of tin is 5.5-diphenyl 3-;', honooxy)methyl]-2,4-imidazo-
lidinedione disodium salt. The molecular structure of fosphenytoin is:

The molecular weight of

in is 406.24.

IMPORYANT NOYE: Throughout all Cerebyx® product tabeling, the amount and cancentration
of losphenytoin is exprassad in terms of phenytoin sodivm equivalents (PE). Fosphenytoin's
weight is expressad as phenytoin sodium equivalents to avold the need o parform molecuiar
welght-based adjustments when converting between fosphenytoln and phenyiein sodlum
dases. Corebyx should aiways be prescribed and dispensed in phenytoin sadlum equivalent
unlis (PE) (ses DOSAGE AND ADMINISTRATION). .

CLINICAL PHARMACOLOGY
Introduction

Following parenteral administration of Cerebyx, fosphenytoin is converted to the anticonvulsant
phenytoin. For evary mmol of fosphenytoin administered, one mmol of phenytoin is produced.
The pharmacologicai and toxicological effects of fosphenytoin include those of phenytoin.

H the hydrolysis of fosphenytoin to phenytoin yields two metabolites, phosphate and
tormaldehyde. Formaldehyde is subsequently convarted to-formate, which is in turn metaboiized
via a folate dependent mechanism. Although phosphate and formaldehyde (formate) have poten-
tially important biological effects, these effects typically occur at concantrations.considerably in
e;‘(ce\ssb nlf those obtained when Cerebyx is administered under conditions of use recommended in
this labeling.

Mschanism of Action

Fosphenytoin is a prodrug of phenytoin and accordingly, its anticonvuisant effects are attribut-
abla to phenytoin.

After IV administration to mice. fosphenytain blocked the tonic phase of maximal electrashock
seizures at doses equivalent to those effective for phenytoin. In addition to its ability to suppress
maximal electroshack seizures in mice and rats, phenytoin exhibits anti {sant activity
against kindled seizures in rats, audiogenic seizures in mice, and seizures produced by eiectrical
stimulalion of the brainstem in rats. The cellular mechanisms of phenytoin thought to be
ponsible for its antic I actions inc'ude modufation of voltage-dependent sedium chan-
nels of neurons, inhibition of caicium flux across | membranes, m ion of voltage-
dependent caicium channels of neurons, and enhancement of the sodium-potassium ATPase
activity of neurons and glial calls. The modu'ation of sedium channels may be a primary anti-
convulsant mechanism because this property is shared with several other anticonvulsants in
addition to phenytoin.
Pharmacokinetics and Drug Metabolism
Fosphenyteln
Absorption/Blioavailallity: /ntravenous: When Cerebyx is administered by IV infusion, maxi-
mum plasma fosphanytoi ations are achieved at the end of the infusion. Fosphenytoin
has a half-life of approximately 15 minutes.
Intramuscular. Fosphenytoin is completaly bicavailable following IM administration of Cerebyx.

- Peak ions occur at imately 30 minutes postdose. Plasma fosphenytoin concen-
trations following IM administration are lower but more sustained than thosa following IV admin-
istration due to the time required for abserption of fosphenytoin from the injection site.
Distributlon: Fosphenytain is extensively bound (95% to 99%) to human plasma proteins,
primarity albumin. Binding to plasma proteins is saturable with the result that the percent bound
decreases as total fosphenytoin concentrations i Fosphenytain displaces p in fram
protein binding sites. The volume of distribution of fosphenytoin increases with Cerebyx dose
and rate, and ranges from 4.3 to 10.8 liters.

Metabolism and Elimination: The conversion half-life of fosphenytoin to phenyloin is approxi-

mately 15 minutes. TheTnechanism of fosphanytoin conversion has not been determined, but

phosphatases probably play a major role. Fosphenytoin is not excreted in urine. Each mmol of

fosphenytein is metabolized to 1 mmol of phenytoin, phesphate, and formate (sea CLINICAL

:HAHMI)\COLOGV. Intreduction and PRECAUTIONS, Phosphate Load for Renally Impaired
atients).

Phenyigin (atter Cerabyx administration)

In general, IM administration ot Cersbyx generates systemic phenytain concentrations that are
similar enough to oral phemytoin sodium to altow essentially interchangeable use.

The p kinetics of following IV administration of Cerebyx, however, are com-
plex, and when used in an emergency setting (eg, status epilepticus), differences in rate of avail-
ability of phenytoin could be critical, Studies have therefors empirically determined an infusion
rate for Cerebyx that gives a rate and extent of phenytoin systemic availabifity similar to that of a
50 mg/min phenytoin sodium infusion. X

A dose of 15 1o 20 mg PE/kg of Cerebyx infused at 100 to 150 mg PE/min yields plasma free
phenylain concentrations aver time that approximate those achieved when an equivalent dose ot
phenytoin sodium (eg, parenteral Dilantin®) is administered at 50 mg/min (see DOSAGE AND
ADMINISTRATION, WARNINGS).

PARKE-DAVIS

Cerebyx® |

(Fosphenytoin Sodium Injection) APPROVED

AUG 13 2001

Plasma Unbound
Phenytoin Conc. (ng/mL)

T T T T

T 1
96

Plasma Unbound Phenytoin Concentration {j.g/mL)

24 48 72
Tima After Start of Infusion (hr)

T T T T T T T !
0.0 0.5 1.0 15 2.0
Time After Start of Infusion (hr)

FIGURE 1. Mean plasma unbound phenytoi ations ing IV ion of
1200 mg PE Cerebyx infused at 100 mg PE/min (triangles) or 150 mg PE/min
{squares) and 1200 mg Difantin infused at 50 mg/min (diamonds) lo healthy subjects
(N = 12). Inset shows time course for the entire $6-hour sampling perlod.
Following administration of single 1V Cerebyx doses ot 400 to 1200 mg PE, mean maximum total
phenytoin concentrations increase in praportion to dose, but do nol change appreciably with
changes in infusion rate. In contrast, mean maximum unbound phenytoin concentrations increase
with both dose and rate.
ption/Bl ilabitity: F in is completely converted to phenytoin following IV
administration, with a half-life of approximately 15 minutes. Fosphenytoin is also completely con-
verted 1o phenytoi i inistration and plasma total phenytoin concentrations peak
In approximately 3 hours.

Distribution: Phenytdin is highiy bound to plasma proteins, primarily albumin, although to a less-.

er extent than fosphenytoin. In the absence of fosphenytoin, approximately 12% of total piasma
phenytoin is unbound over the clinically relevant concentration range. However, fosphenytoin dis-
places phenytoin from plasma protein binding stes. This increases the fraction of phenytoin
unbound (up to 30% urbound) during the period required for conversion of fosphenytoin to
phenytoin (approximately 0.5 to 1 hour postinfusion). '

Metabalism and Ellmination: Phenyloin derived from administration of Cerebyx is extensively
metabolized In the liver and excreted in urine primarily as 5-(p-hydroxypheny!)-5-phenyihydantoin
and its glucuronide: little unchanged phenytoin (1%-5% of the Cerebyx dose) is recovered in
urine. Phenytoin hepatic metabolism is ble. and ing administration of single IV
Cerebyx doses of 400 to 1200 mg PE, total and unbound phenytoin AUC values Increase dispro-
portionately with dase. Mean total phenytoin haif-life values (12.0 to 28.9 hr) following Cerebyx
administration at these doses are similar to thase after equat doses of parenteral Dilantin and tend
to be greater at higher plasma phenyloin concentrations. .

Special Populations

Patients with Renal or Hepatic Diseass: Due to an increased traction of unbound phenytoln in
patients with renal or hepatic disease, or in those with hypoalbuminemia, the interpretation of
total phenytoin plasma concentrations should be mada with caution (see DOSAGE AND ADMINIS-
TRATION). Unbound phenytoin concentrations may be more useful in these patient populations.
After IV administration of Cerebyx to patients with renal and/or hepatic disease, or in those with
hypoalbuminemia, fosphenytain clearance to phenytoin may be increased without a similar
increase in phenylain clearance. This has the potential to increase the frequency and severity of
adverse events (see PRECAUTIONS). .

Age: The effect of age was evaluated in patients 5 to 98 years of age. Patient age had no signifi-
cant impact on fos in pharr inetics. Phenyloin tends to with
increasing age (20% less in patients ever 70 years of age relative to that in patients 20-30 years
of age). Phenytoin dosing requirements are highly variable and must be individualized (see
DOSAGE AND ADMINISTRATION).

Gender and Racs: Gender and race have no significant impact on fosphenytoin or phenytoin phar-
macokinetics. :

Pediatrics: Onty limited pharmacokinetic data are available in children (N=8; age 5 to 10 years). In
these patients with status epilepticus who received loading doses of Cerebyx, the plasma fos-
phenytoin, total phenytain, and unbound phenytain concentration-time profiles did not signal any
major ditferences from those in aduit patients with status epilepti iving doses.
Clinical Studles !

Infusion tolerance was evaluated in clinical studies, One double-blind study assessed infusion-site
tolerance of equivalent loading doses (15-20 mg PE/kg) of Cerebyx infused at 150 mg PE/min or
phenytoin infused at 50 mg/min. The study demonstrated better local tolerance (pain and burning
at the infusion site), fewar disruptions of the infusion, and a shorter infusion period for Cerebyx-
treated patients (Table 1).

TABLE 1. Infusion Tolerancs of Equivalent Loading Doses of IV Cerabyx and IV Phenytain

1V Cerebyx IV Phenytain
N=90 ‘N=22
Local Intolerance 9%’ 90%
Infusion Disrupted 1% 67%
Average Infusion Time 13 min 44 min

*Percent of patients.

Cerebyx-traated patients, howaver, experisnced more systemic sensory disturbances (see PRE-
CAUTIONS, Sensory Disturbances).

Infusion disruptions in Caretiyx-treated patients were primarily due to systemic burning, pruritus,
and/or paresthesia while those In phenytoin-treated patients were primarily due to pain and burn-
ing at the infusion site (See Table 1).

in 2 doubie-bfind study investigating temparary substitution of Gerebyx for orat phenytoin,

IM Cerabyx was as well-tolerated as IM placebo. IM Cerabyx resulted in a slight increase in tran-
sient, mitd to moderate ocal itching (23% of patients vs 11% of IM placsbo-treated patients at
any time during the study). This study aiso demonstrated that squimolar doses of IM Cerebyx
may be substitutad for oral phenytein sodium with no dosage adjustments needed when initiating
IM or returning to oral therapy. In contrast, switching between IM and oral phenytdin requires
dosage adjustments because of slow and erratic phenytoin absorption trom muscle.

INDICATIONS AND USAGE .

Cerebyx Is indicated for short-term parenteral administration when other means of phenytoin
administration are unavailable, inappropriate or deemed less advantageous. The safety and effec-
tiveness of Cerabyx in this usa has not been systematically evaluated for more than 5 days.
Cerebyx can be used for the control of g statu: and prevention
and treatment of seizures accurring during neurosurgery. It can aiso be substituted, short-term,
for oral phenytoin.
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Cerebyx®
(Fosphenytoin Sodium injection)

CONTRAINDICATIONS

Cerebyx is contraindicated in patients who have demonstrated hypersensitivity to Cerebyx or its
ingredients, or to phenytoin or other hydantoins, . .
Because of the effect of parenteral phenytoin on ventricutar automaticity, Cerebyx is contraindi~
cated in patients with sinus bradycardia. sino-atrial biock, second and third degree A-V block,
and Adams-Stokes syndrome.

WARNINGS

DOSES OF CEREBYX ARE EXPRESSED AS THEIR PHENYTOIN SDDIUH EQUIVALENTS INTHIS -

LABELING (PE=phenytoin sodium equivalent).

00 NOT, TREREFORE, MAKE ANY ADJUSTMENT IN THE RE(:OMMENIJEIJ DOSES WHEN SUB-
STITUTING CEREBYX FOR PHENYTOIN SODIUM OR VICE VERSA.

The fallowing warnings are based on experience with Cerebyx or phenytoin.

Status Epliepticus Dosing Ragimen

* Do not administer Cerabyx at a rate greater than 150 mg PE/min.

The dose of IV Carebyx (15 lo 20 mg PE/kg) that is used to treat status epllepllcu: Is adminis-
fered at a maximum raie of 158 mg PE/min. The typical Cerebyx infusion administered to a
50 kg patient would take between 5 and 7 minutes. Note that the delivery of an identical
molar dose of phenytoin using parenteral Ditantin or ganeric phenytoin sodium Injection can-
not be accomplishad in less than 15 to 20 minutes because of 1he untoward cardiovascutar
effects that accompany the diract intravenous adminisiration of phenytain af rates greater
than 50 mg/min.

It rapid phenytain loading is a primary geal, IV administration of Cerebyx is preferred because the
time to achieve therapeutic plasma phenytoin concentrations is greater faliowing IM than that fol-
lowing |V administration (see DOSAGE AND ADMINISTRATION).

Withdrawal Precipitated Selzure, Status Epilepticus

Antiepileptic drugs should not be abruptly discontinued because of the possibility of increased
seizure frequency, including status epilepticus. When, in the judgement of the clinician, the need
for dosage reduclion, discontinuation. or substitution of aris-

Cerebyx°
(Fosphenytoin Sodlum Injection)

basis}, which produced peak matemal plasma phenytoin concentrations of approximately

20 ug/mL or greater. Maternal toxicity was often associated with these doses and plasma concen-
trations, however, there i no evidence to suggest thai the developmental effects were secondary
to the maternal etfects. The single eccurrence of a rare brain malformation at a non-maternotoxic
dose of 17 mg PE/kg. (approxrmately 10% of the maxrmum human Ioadrng dose on a mg/m?
basis) was aiso drug-induced. The d effects of ytoin in rats ware
similar to those which have bean reported following administration of pnenylorn to pregnant rats.
No effects on embryo-fetal development were observed when rabbits were given up to 33 mg PE/kg
of fosphenytoin (approximately 50% of the maximum human loading dose on a mg/m’ basis)
during pregnancy. increased resomtion and malformation rates have been reported tollowing
administration of phenytoin doses of 75 mg/kg or higher (approximately 120% of the maximum
human loading dose or higher on a mg/m? basis) to pregnant rahbits.

PRECAUTIONS
Genaral: (Cerebyx specific)
Sensory Dislurbances

Severe burning, itching, and/or paresthesia were reported by 7 of 16 normal volunteers adminis-
tered [V Cerebyx at a dose of 1200 mg PE at the maximum rate of administration (150 mg
PE/min). The severe sensory disturbance lasted from 3 to 50 minutes in 6 of these subjects and
for 14 hours in the seventh subject. In sofme cases, milder sensory disturbances persisted for as
long as 24 hours. The lecation of the discomfort varied among subjects with the grain mentioned
most frequently as an area of discomfort. in a saparate cohort of 16 normal volunteers {taken
from 2 other studies) who were administered IV Cerebyx at a dose of 1200 mg PE at the maxi-
mum rate of administration (150 mg PEImln? none experienced severe disturbances, but most
experienced mild to moderate itching or tingling.

Patients administered Cerebyx at doses of 20 mg PE/kg at 150 mg PElmln are expected to experi-
ence discomfort of some degree. The andi y of th t can be lessened
by slowing or temporarily stopping the infusion.

The effect of continuing infusion unattered in the presance of thess sensations is unknown.'No
permanent sequelae have been reported thus far. The pharmacalogic basis for these positive sen-

es, this should be done gradually. However, in the event of an allerglc or hypersensitivity reaction,
rapid substitution of alternative therapy may be necessary. in this cass, alternative therapy
shoutd be an antiepileptic drug not belonging to tha hydantoin chemical class.

Cardiovastalar Depressian

Hypotensmn may occur, espacially after IV administration at high doses and high rates of admin-
istration. Foliowing ation of phenytoin, sevarg card and fatalities
have been reported with atrial and ventncular conduction depression and ventricular fibrillation,
Severe cc are most in elderly or gravely ill patients.
Therefore careful cardiac monitoring is needed when administering [V |oading doses of Gerebyx.
R ion in rate of administration or discontinuation of dosing may be needed.

Cerebyx shouid be used with caution in patients with hypotension and severe myocardial insutfi-
ciency.

Rash :

Cerebyx should be discontinued if a skin rash appears. If the rash is exfoliative, purpuric, or bul-
lous, or if lupus erythematosus; Stevens-Jofinson syndrome, or toxic epidermal necrolysis is
suspected, use of this drug should not be resumed and alternative therapy should be considered.
If the rash is of a milder type (measles-like or scarfatiniform), therapy may be resumed after the
rash has completely disappeared. If the rash recurs upon reinstitution of therapy. turther Cerebyx
or phenytain ac is

Hepatic Injury

Cases of acute hepatotoxicity, including infrequent cases of acute hepatic failure, have been
reported with phenytoin. These incidents have been associated with a hypersensitivity syndrome
characterized by fever, skin eruptions, and lymphadenopathy, and usually occur within the first

2 months of treatment. Other common manifestations include jaundice, hepatomegaly, elevated
serum transaminase levels, leukocytosis, and eosinophilia. The clinical course of acute phenytoin
hepatotoxicity ranges from prompt recovery to fatal outcomes. In these patients with acute hepa-
totoxicity, Cerebyx should be immediately discontinued and not readministered.

Hemopoiatie System

Hemapoietic complications, some fatal, have occasionally been reported in association with

is unknown, but other phosphate ester drugs, which deliver smaller phosphate
Ioads have been assaciated with bumirg, itching, and/or tingling predominantly in the groin area.

Phosphate Laad

The phosphate load provided by Cerebyx (0.0037 mmot phosphate/mg PE Cerebyx) should be
considered whan treating patients who require phosphate restriction, such as those with severe
renal impaimment.

IV Loading in Renal and/or Hepatic Disease or in Those With Hypoalbuminemia

After IV administration to patients with renai and/or hepatic disease, or in those with hypoalbu-
fosphenytain to phenytoin may be increased without a similar increase in

phenytain clearance. This has the potential to increase the frequency and severity of adverse

evants (see CLINICAL PHARMACCLOGY: Special Popuiations, and DOSAGE AND ADMINISTRA-

TION: Dosing in Special Populations).

General: (phenytoln assaciated)

Cerebyx is not indicated for the treatment of absence seizures.

A small percentage of individuals who have been treated with phenytoin have been shown to
metabolize the drug slowly. Slow metabolism may be due to limited enzyme availability and lack
ot induction; it appears to be genetically determined.

Phenytoin and other hydantoeins are contraindicated in patients who have experienced phenytoin
hypersensitivity. Additionally, caution should be exercised if using struclurally similar (eg, barbi-
turates, succinimides, oxazolidinediones, and other related compounds) in these same patients.
Phenytoin has been infrequently associated with the exacerbation of porpfiyria. Caution should be
exercised when Cerebyx is used in patients with this disease.

Hyperghycemia, resulting from phenytein’s inhibitory effect on insulin release, has been reported.
Phenytoin may also raise the serum glucose concentrations in diabetic patients. Plasma concen-
trations of phenytmn sustained above the optimal fange may produce conlusronal states referred
to as “delinum,” “psychosis,” or “encephalopathy,” or rarely, Ir
Accordingly, at the first sign of acute toxicity, determination of plasma phenytoin concentrations
rs recommended {see PRECAUTIONS: Laboratory Tests). Gerebyx dose reduction is indicated if

atrons are if persist, of Cerebyx should

he

administration of phenyloin. These have i thr ylope-
nia, , and pancytopenia with or without bone marrow suppressron

There have been a number of reports thal have suggested a refationship between phenytain and
the development of lymphadenopathy (local or generalized), including benign fymph node hyper-
plasia, pseudofymphoma, lymphoma, and Hodgkin's disease. Although a cause and effect rela-
tionship has not been established, the eccurrence of lymphadenopathy indicates the need to dil-
ferentiate such a condition from other types of lymph node pathology. Lymph node involvemant
may occur with or without sy and signs serum eg, fever, rash, and
liver involvement. In all cases of lymphadenaopathy, follow-up abservation for an extended period
is indicated and every effort should be made to achieve saizure control using alternative
antispileptic drugs.

Aleohiol Use

Acute alcohol intake may increase plasma phenytoin concentrations while chronic alcahol use

may decrease plasma concentratians.

Usage in Pragnancy

Clinical:

A. Risks to Mother. An increase in seizurg frequency may occur during pregnancy because of
aitered phenytoin phasmacokinetics. Periodic measurement ot plasma phenytoin concentra-
tions may he valuable in the managarment of pregnant women as a guide to appropriate
adjustment of dosage (see PRECAUTIONS, Laboratory Tests). Howaver, postpartum restora-
tion of the original dosage will probably be indicated.

B. Risks to the Fetus. If this drug is used during pregnancy, or if the patient becomes pregnant
while taking the drug, the patient should be apprised o! the patential harm to the fetus.

Prenatal exposure to phenytoin may increase the risks for congenital malformations and other

- adverse developmental outcomes. | d fri r ns (such as orofa-
ciat clefts and cardiac defects), minor anomalies (dysmorphic facial features, nail and digit
hypoplasia), growth abnormalities (including micracephaly), and mental deficiency have bean
reported among children born to epileptic women who took phenytein alone or in combination
with other antiepileptic drugs during pregnancy. There have also been several reparted cases of
malignancies, including neuroblastoma, in children whose mothers received phenytoin during
pregnancy. The overall incidence of matformations for children of epileptic women treated with
antleprleptrc drugs (phenytoin and/or others).during pregnancy is about 10%, or two-1o three-
fold that in the general population. However, the refative contributions of antiepileptic drugs and
other factors associated with epilepsy to this increased risk are uncertain and in most cases it
gas not been possibie to attribute specific developmental abnormalities to particular antiepileptic

rugs.

Patients should consuit with their physicians to weigh the risks and benefits of phenytoin during

pregnancy.

The liver is the primary site of biotransformation of phenytoin; patients with impalred fiver func-
lion, elderly patients. or those who are gravely ill may show earty signs of toxicity.

Phenytoin and other hydantoins are not indicated for seizures due to hypogtycemic or other meta-
bolic causes. Appropriate diagnostic procedures should be performed as indicated.

Phenytain has the potential to lower serum folate levels.
Laboratory Tests

Phenytoin doses are usually selected to attain lherapeulrc plasma total phenytein concentrations
of 100 20 ug/mL, ( to 2 ug/mL). Following Cerebyx
administratian, it is recommended that phenytoin concentratlons nof be monitored unti! conver-
sion to phenytoin is essentially complets. This occurs within approximately 2 hours after the end
of IV infusion and 4 hours after {M injection:.

Prior to complete cc i uged i ical techni such as
TOX®/TDXFLX™ (lluorescence polan-tlon) and Emit® 2000 (enzyme multiplied), may significantly
overastimate plasma phenytom concentrations because of cross- reactlvrty wrth tosphenytain. The
error is dependent on plasma phenytoin and f by Carebyx
dose, route and rate of admrmstranon and time of sampling refative to dosrng) and analytical
method. Chromalographrc assay rnethods accurately quantitate phenytoin concentrations in bio-
logical fluids in the presence of fosp in. Prior to . blood ples for
phenytoin monitoring should be collected in tubes containing EDTA as an antrcoagulant to mini-
mize ex vivo conversion of fosphenytoin to r:heny‘lom Howev?r even with specific assay mleth-
lore of fosphenytoin is will not

ods,
reflect phenytorn
Drug Interactions
No drugs are known to interfere with the conversion of fosphenytoin to phenytoin. Conversion
could be affected by alterations in the leve! of phosphatase activity, but given the abundance and
wide distribution of phosphalases in the body it is unlikely that drugs would affect this activity
enough to affect ion of top . Drugs highly bound to albumin could
increase the unbound fraction of losphenytoln Altllouqh itis unknown whether this could resuit
in clinically significant effects, caution is advised when administering Cerebyx with other drugs
that significantty bind to serum albumin.
The pharmacokinetics and protein binding ot fosphenytoin, phenytoin, and diazepam were not
altered when diazepam and Cerebyx were concurrently administered in single submaximal doses.
The most signiticant drug |nteractrons lollowmq admlnrslratron of Cerebyx are expecled to occur
with drugs that interact with pheny is ly bound to serum plasma proteins
and is prone to competitive drsplacemant Phenytom is metabolized by hepalic cytochrome P450
enzymes and is particularly susceptible.to inhibitory drug interactions because it is subject to sat-
uratle metabotism, Inhibition of metabolism may praduce significant increases in circulating

ations ultimately

C. Postpartum Period. A potentially life-threatening bleedlng disorder related to d levels
of vitamin K-dependent clotting factors may accur in newborns exposed to phenytoin in utero.
This drug-induced condition can be prevented with vitamin K administration to the mother
before delivery and to the neonate after birth. .

Preclinical: Increased (requencies of matformations (brain, cardiovascular, digit, and skelatal

anomalies), death, growth retardation, and functional impairment (chromedacryorrhea, hyperac-

tivity, circling) wera observed among the offspring of rats receiving fosphenytoin during preg-
nancy. Mast of the adverse effects on embryo-fetal development occurred at doses ot 33 mg

PE/kg or higher (approximately 30% of the maximum human loading dose or higher on a mg/m?

and enh: the risk of drug toxicity. Phenytoin is a potent inducer of
lreoatlc drug-metabolizing enzymes.
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Cerebyx®
{Fosphenytoin Sodium Injection)

The most commonly occurring drug interactions are listed below:

« Drugs that may increase plasma phenytoin concentrations include: acute alcohol intake, amio-
darone, chloramphenicol, chiordiazepoxide, cimetidine, diazepar, dicumarol, disulfiram, estro-

Cerebyx°
(Fosphenytoin Sodium Injection)

TABLE 2. ‘Treatment-Emergent Adverse Event Incid Foll 9 IV Administration
at the Maximum Dose and Rate 1o Patients
With Epllepsy or Neurasurgica) Patiants

(Events in at Least 2% of Cerebyx-Treated Patients)

gens, ethe e, Hy ist X K y pheno-
thi , pheny zone, salicylates. succinimides, sulfonamides, talb, ide, X

* Drugs that may decrease plasma phenytoin conc ions include: carb pine, chronic
alcohol abuse. reserpine.

* Drugs that may either increase or decrease plasma phenytoin ¢ ations include: ph

bital, valproic acid, and sodium valproate. Similarty, the effects of phenyloin on phenobarbital,
vaiproic acid and sodium plasma valproate concentrations are unpredictable.

* Although not a true drug interaction, tricyclic antidepressants may precipitate seizures in sus-
ceplible patients and Cerebyx dosage may need 1o be adjusted.

* Drugs whose efficacy is impaired by phenytoin include: anticoagulants, corticostaroids,
coumarin, digitoxin, doxycycline; estrogens, furosemide, aral contraceptives, ritampin, quini-
dine, theophylline, vitamin 0.

Monitoring of plasma phenytoin concentrations may be helpful whan possible drug interactions

are suspected (see Laboratory Tests).

Drug/Laboratory Test Interactions

Phenytoin may decrease serum concentrations of T,. it may also produce artifactually low results

in dexamethasone or metyrapons tests. Phenyloin may also cause increased serum concentra-

lions of glucase, alkaline phosphatase, and gamma glutamyl transpeptidase (GGT).

Care should be taken when using i ical methods to plasma phenytoin con-

centrations following Cerebyx administration (see Laboratory Tests).

Carcinogenesis, Mutagenesis, Impairment of Fertility

The carcinogenic potential of fosphenytoin has not been studied. Assessment of the carcinogenic

potential of phenytoin in mice ang rats is ongoing.

Structural chr aberration frequency in cuttured V79 Chinese hamster lung cells was

i d to fosphenytoin in the of metaboli¢ activation. No evidence of

mutagenicity was observed in bacteria (Ames test} or Chinesa hamster lung cells in vitro, and no

evidence for clastogenic activity was observed in an in vivo mouse bone marrow micronucleus
test.

No effects on fertility were noted in rats of either sex given fosphenytoin, Maternal toxicity and

. altered estrous cycles, detayed mating, prolonged gestation length, and devaiopmental toxicity
were observed foliowing administration of phenytoin during mating, gestation, and lactation at
doses of 50 mg PE/kg or higher (approximately 40% of the maximum human loading dose or

- higher on a mg/m? basis).

Pragnancy - Category 0: (ses WARNINGS)

Use in Nursing Mothers ‘

Itis not known whether fosphenytoin is excreted in human milk.

Following administration of Dilantin, phenytoin appears to be excreted in low concentrations in

human milk. Theretore, breast-teeding is not recommended for women recelving Cerebyx.

. Pedlatric Use

The safety of Cerebyx in pediatric patients has not been ostablished.

Garlatric Use .

No systematic studies in geriatric patients have been conducted. Phenyloin clearance tends to

decrease with increasing age (see CLINICAL PHARMACOLOGY: Special Populations).

" ADVERSE REACTIONS )
The more important adverse clinical events caused by the IV use of Cerebyx or phenytain are car-

" either drug is administered rapidiy by the IV route. The rate of administration is very important;
for Gerebyx, it should not exceed 150 mg PE/min. ’

The adverse clinical events most commanly observed with the use of Cerebyx in clinical trials
were nystagmus, dizziness, pruritus, paresthesia, headache, somnelence, and ataxia, With two
exceptions, these events are commonly assqciated with the administration of {V phenytoin.

P; ia and pruritus. h ; Wara seen much more often following Carebyx administration
*and occurred more often with [V Cerebyx administration than with (M Cerebyx administration.
.These events were dose and rate related; most alert patients (41 of 64; 64%) administered doses
“of 215 mg PE/kg at 150 mgq PE/min experienced discomfort of soma degree. These sensations,
generally described as itching, burning, or tingling, were usually not at the infuston site. The loca-
tion of the discomfort varied with the groin ti most fi y as a site of invol

The paresthesia and pruritus were transient events that occurred within ssveral minutss of the
‘start of infusion and generally resolved within 10 minutes after completion of Cerebyx infusion.
Some patients experienced Symptoms for haurs. Thess events did not increase in sevarity with
repeated administration. Concurrent adverse events or clinical laboratory change suggesting an
allergic pracess ware not seen (sea PRECAUTIONS, Sensory Disturbances).

Approximately 2% of the 859 individuals who received Cerebyx in premarksting clinical trials gis-
continued treatment because of an adverse svent, The adverse events most commonly assoclat-
ed with withdrawal were pruritus (0.5%), hypotension (0.3%), and bradycardia (0.2%).

Oose and Rate Dspendency of Adverse Events Following IV Cersbyx: The incidence of adverse
events tended to increase as both dose and infusion rate increased. in particular, at doses of 15
mg PE/kg and rates 2150 mg PE/min, transignt pruritus, tinnitus, nystagmus, somnolence, and
ataxia occurred 2 to 3 times more often than at lower doses or rates.

Incidence In Cortralled Clinical Trials

All adverse events were recorded during the trials by tha clinical investigators using terminclogy
of their own choosing. Simitar 1ypes of events were grouped into standardized categoriss using -
modified COSTART dictionary terminology. These categories are used in the tables and listings
below with the frequencies represanting the proportion of individuals exposed to Cerebyx or
comparative therapy.

BODY SYSTEM WV Cerebyx IV Phenytoin
Adverse Event N =90 N=22
BODY AS A WHOLE
Pelvic Pain 4.4 0.0
Asthenia 22 0.0
Back Pain 2.2 0.0
Headache 22 45
CARDIOVASCULAR
Hypotension 7.7 9.1
Vascdilatation 5.6 45
Tachycardia 22 0.0
DIGESTIVE
Nausea 89 18.6
Tongue Disorder 44 0.0
Dry Mouth 44 45
Vomiting 2.2 9.1
NERVOUS
Nystagmus 444 59.1
Diziness 311 27.3
Somnolence 20.0 27.3
Ataxia 111 18.2
Stupor 1.7 45
Incoordination 44 4.5
Paresthesia 4.4 0.0
Extrapyramidat Syndrome 44 0.0
Tremor 3.3 9.1
Agitation 3.3 0.0
Hypesthesia 2.2 9.1
Dysarthria 22 0.0
Vertigo 22 0.0
Brain Edema 22 45
SKIN AND APPENDAGES
Pruritus 489 45
SPECJAL SENSES '
Tinnitus 8.9 9.1
Diplopia 3.3 0.0
Taste Parversion 33 0.0
Amiblyopia 22 9.1
Deafness 22 0.0

Incidence in Controfled Triafs - M Adminjstration to Patients With Epilepsy. Tabie 3 lists treat-
ment-emergent adverse evants that occurred in at least 2% of Cerebyx-treatad patients in a dou-
ble-blind, randomized, controlled clinjcal trial of adult epilepsy patients receiving either IM
Gerebyx substituted for oral Dilantin or continuing oral Ditantin, Both treatments were adminis-
tered for 5 days, .

TABLE 3. Treatment-Emergent Advarse Evant Incidence Following Substitution at
1M Cerabyx for Oral Difantin In Patients With Epilepsy
{Events In at Least 2% of Cerabyx-Treated Patlents)

BODY SYSTEM IM Cerebyx Oral Dilantin
Adverse Event N=179 N=61
BODY AS A WHOLE
Headache 89 4.9
Asthenia 39 33
Accidental Injury 34 6.6
DIGESTIVE
Nausea 45 0.0
Vomiting 238 0.0
HEMATOLOGIC AND LYMPHATIC
Ecchymosis : 7.3 49
NERVOUS ¢
Nystagmus ’ 151 8.2
Tremor 95 13.1
Ataxia 8.4 8.2
Incoordination 7.8 49
Somnolence 6.7 9.8
Dizziness 5.0 33
Paresthesia 3.9 33
Reflexes Decreased 28 -49
SKIN AND APPENDAGES
Pruritus 28 0.0
Adversa Events Dering All Clinical Trisls
Cerebyx has been administered to 859 individuals during all clinical trials, All adverse events seen
at least twice are listed in the following, except those already included in previous tables and fist-

ij\gs. Eyem‘s are further classified within bady system categories and enumerated in order of

The prescriber should be aware that these figures cannot be used to predict the frequency of
adverse events in the course of usual medical practice where patient characteristics and other
factors may ditfer from those prevailing during clinical studies. Similarly, the cited fraquencies
cannot be directly compared with figures obtained from other clinical Investigations involving dif-
ferent treatments, uses or invastigators. An inspection of these frequencies, however, does pro-
vide the prescribing physician with one basis to estimate the relative contribution of drug and
nondrug factors 10 the adverse event incidences in the population studied.

Incidence in Controlled Clinical Triafs - IV Administration To Patients With Epilepsy or
Neurosurgical Patients: Table 2 lists treatment-emergent adverse events that occurred in at least
2% of patients treated with IV Cerabyx at the maximum dose and rate in 2 randomized, double-
blind, controlled clinical trial where the rates for phenytoin and Cerebyx administration would
have resulted in equivalent systemic exposure to phenytoin.

9 Irequency using the following definitions: frequent adverss events are defined as
thase occurring in greater than 1/100 individuals; infrequent adverse events are those occurring
in 1/100 to 1/1000 individuals.

Body As a Whals: Frequent: fever, injection-site reaction, infection, chills, face edema, injection-
site pain; Infrequent: sepsis, inj site inl ion, injection-site edema, injection-site hem-
orrhage, tly syndrome, malaiss, generalized ederna, shock, photasensitivity reaction, cachexia,
cryptococcosis,

Cardlovascular: Frequent: hypertension; /nfrequent: cardiac arrest, migraine, syncope, cerebral
hemorrhage, palpitation, sinus bradycardia, atriat fiutter, bundle branch block, cardiomegaly, cere-
brat infarct, postural hypotension, pulmonary embolus, QT intervai prolongation, throm-
bophlebitis, i et , congestiva heart failure.

Dlgestive: Fraguent constipation; infrequent: dyspepsia, diarrhea, anorexia, gastrointestinal
hemorrhage, increased salivation, fiver function tests abnormal, tenesmus, tongue edema, dys-
phagia, flatulence, gastritis, ileus. -

Endocrine: /nfrsquent: diabetes Insipidus.

Hemalalogic and Lymphatie: Infrequent: thrombocytapenia, anemia, leukocytosis, cyanosis,
hypochromic anemia, leukopenia, lymphadenopathy, petechia.

Matabolic and Nutritional: Frequant: hypokalemia; /nfrequent: hyperglycemia, hypophios-
phatemia, alkalosis. acidosis. dehydration. hvperkalemia ketnsis




Cerebyx®
(Fosphenyt_oin Sodium Injection)

personafity disorder, acute brain Syndrome,

k phalitis, subdural hematema, enc
hostility, akathisia, amnesia, neurosis.

paiity,

Respiratory: Frequent: p 1ia; Infrequent: pharyngiis, si itis, hyperventilation, rhinitis,
apnea. aspiration pneumonia, asthma, dyspnea, ate! is, coug , sputum i
taxis, hypoxia, p orax. hemoptysis, bronchitis.

Skin and Appendages: Frequent: rash; Infrequent: maculopapular rash, urticaria, sweating, skin
discoloration, contact dermatitis. pustutar rash, skin nodule.

Special Senses: Frequent: taste perversion; infrequent: deafness, visual field defect, eye pain,
conjunctivitis, photophobia, hyperacusis, mydriasis, parosmia, ear pain, taste loss.

U : 9 urinary retention, oliguria, dysuria, vaginitis, albuminuria, genital edema,
kidney failure, polyuria, urethral pain, urinary incontinence, vaginal moniliasis.

OVERDOSAGE
Nausea, vomiting, lethargy, tachycardia, bradycardia. asystole, cardiac arrest, hypotension, syn-
cope, hypocalcemia, metabolic acidosis, and death have been reported in cases of overdosage
with fosphenytoin.
The median lethat dose of fos henytoin given intravenously in mice and rats was 156 mg PE/kg
and approximately 250 mg PE‘}kg, or abaut 0.6 and 2 times, respectivaly, the maximum human
loading dose on a mg/m* basis. Signs of acute toxicity in animais included ataxia, labored breath-
ing, ptosis, and hypoactivity.
Because Cerebyx is a prodrug of phenytoin, the following information may be helptul. Initial

ymp of acute phenytoin toxicity are nystagmus, ataxia, and dysarthria, Other signs include
tremor, hyperreflexia, lethargy, slurred speech, nausea, vomiting, coma, and hypotension.
Depression of respiratory and circut Y sy feads to death. There are marked variations
among individuals with respect to plasma phenytoin concentrations where toxicity occurs. Lateral
gaze nystagmus usually appears at 20 ug/mL, ataxia at 30 ug/mL, and dysarthria and lethargy
appear when the plasma concentration is over 40 ug/mL. However, phanytoln concantrations as
high as 50 p9/mi have been reported without evidence of toxicity. As much as 25 times the ther-
apeutic phenytoin dose has been taken, resulting in plasma phenytoin concentrations over 100
ug/mL, with complete recovary.
Treatment is nonspecific since there is no known antidote to Cerebyx or phenytain overdosage.
The adequacy of the respiratory and clrculatory systems shouid be carefully observed, and appro-
priate supportive ployed. Hemodialysis can be idered since phenytoin is not
compietely bound to plasma prateins. Total exchange transfusion has been used in the treatment
of severa intoxication in children. In acute ovardosage the possibility of other CNS depressants,
including alcohot, should be bome in mind.
Formate and phosphate are metabolites of fosphenytoin and therefors may contribute to signs of
toxicity following overdosage. Signs of formate toxicity are similar to thosa of methano! toxicity
and are iated with severs anion-gap matabolic acidosi Large amounts of phosphate, deliv-
ered rapidly, could potentially cause hypocalcemia with paresthesia, muscle spasms, and
seizures. lonized free calcium levels can be measured and, if low, used to guide treatment.

DOSAGE AND ADMINISTRATION

Tha dosa, concentration in dosing soluttons, and infusion rate of IV Corobyx I expressed as
phenytoln sodium equivalants (PE) to avoid the need to perform moiecular weighl-based
adustments when converting hetwesn {osphenytain and phenytoln sodium doses. Carsbyx
should always be prascribed and dispensad in phenytain scdium equivalent anits (PE).
Carebyx has important differences in administration from thoge for parenteral ghenytoin sodi-
um {see balow). . .
Products with particulate matter or discoloration should nat be used. Prior to IV infusion, dilute
Cerebyx in 5% dextrose or 0.9% safing selution for injection to a concentration ranging from 1.5
to 25 mg PE/mL.

Stafus Epilspticus

* The loading dose of Cerebyx is 15 to 20 mg PE/kg administered at 100 to 150 mg PE/min,

* Because of the risk of hypetension, fosphenytoin should be administered no faster than
150 mg PE/min. Continuous monitoring of the electrocardiogram, blood prassure, and respira-
tory function is essential and the patient should be observed throughout the period where maxi-
mal serum phenytoin concentrations oceur, approximately 10 to 20 minutes after the end of
GCerebyx infusions. L

* Bacause the full antieplleptic etfect of phenytain, whether given as Cerabyx or parenteral pheny-
toin. is not immediate, ather measures, including concomitant administration of an IV benzodi-
azepine, wilt usually be necassary for the control of status epilepticus.

* The loading dose shouid be followed by maintenance doses of Cerebyx, or phenytoin either oral-
ly or parenterally.

It administration of Cerebyx does not tarminate seizures, the usa of other anticonvulsants and

other appropriate measures should be considered.

IM Gerabyx should not be used in the-treatment of status epilepticus because therapeutic pheny-

toin conceatrations may not be reached as Quickly as with IV administration. I IV accass i

impossible, loading doses of Carabyx have been given by the IM route for other indications.

Nonemergent Loading and Maintenance Dosing . .

The loading dose of Cerebyx is 10 - 20 mg PE/kg given IV or IM. The rate of administration for 1V

Cerebyx shoutd be no greater than 150 mg PE/min. Continuous menitoring of the elctrocardio-

gram, hlood pressure, and respiratory function is essential and the patisnt should be observed

throughout the period where maximal serum phenyloin cancentrations occur, approximatety 10 to

20 minutes after the end of Cerebyx infusions.

The initial daily maintenance dose of Cerebiyxis 4 - 6 mg PE/kg/day.

IM of IV Substitution For Oral Phenytoin Therapy .

Cerebyx can be substituted for oral phenytoin sodium therapy at the sama total daily dase.

Ditantin capsules are approximately 90% bioavailable by the oral route. Phenytoin, supplied as

Cerebyx, is 100% bioavailable by bath the IM and IV routes, For this reason, piasma phenytoin

concentrations may increase modestly when IM or [V Cerebyx is substituted for oral phenytoin

sodium therapy.

The rate of administration for IV Cerebyx should be no greater than 150 mg PE/min.

In controlled trials. IM Cerebyx was administered as a singte daily dose wtilizing sither 1 or 2

injection sites. Some patients may require more fraquent dosing. )

Dosing In Special Populations

Patients with Renal or Hepatic Disease: Due to an increased fraction of unbound phenytoin in
patients with ranal or hepatic disease, or in those with hypoalbuminemia, the interpretation of
total phenytoin plasma concentrations should be made with caution (see CLINIGAL PHARMAGOL-
OGY: Special Popuiations). Unbound phenytoin concentrations may be more usefui in these
patient populations. After [V Cerebyx administration to patients with renal and/or hepatic disease,
orin thase with hypoalbumirgemia. fosphenytein clearance to phenytoin may be increased without
asimilar increasa in phenytoin clearance. This has the potential to i the frequency and
severity of adverss events (see PRECAUTIONS).

Elderly Patients: Age does not have a significant impact on the pharmacokinetics of fosphenytoin
following Cerebyx administration. Phenytoin clearance is decreased slightly in elderly patients and
lower or less frequent dosing may be required.

Pediatric: The safety of Cerebyx in pediatric patients has not been established.

HOW SUPPLIED

Povabe Viaabian m i, €

Cerebyx®
{Fosphenytoin Sodium Injection)

2 mL per vial ~ Each vial Contains fosphenytoin sodium 150 mg equivalent to 100 mg of
phenytain sodium; .
N 0071-4007-05. Packages of 25.

Both sizes of vials contain Tromethamine, USP (TRIS), Hydrechloric Acid. NF, or Sodium
Hydroxide, NF, and Water for Injection, USP.

Cersbyx should aiways be prescribied in phenyloin sodium equivalent units (PE) (ses DOSAGE
AND ADMINISTRATION).

Storage

Store under refrigeration at 2°C to 8°C (36°F lo 48°F). The product should not be stored at
rooim temperature for more than 48 hours. Vials that davelop particulale matter should not b
used.
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