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PRODUCT INFORMATION IMMUNEX CORPORATION/i 397

IS Bucbner BR Hiddemann Koenigamann et Re
cornbioant human granylocyte-macrophage colony etim

ulating factor after chemotherapy in patients with acute

myeloid leukemia at higher age or after relapse BlooM
1991 785l.i9O1197

16 Bla2ar BR Kersey JH McGlave ci at In duo adminia

ti-scion of recombinant human granylocytelmacrophage

colony stimulating factor in acute lymphoblastic pa
tients receiving purged autographs Blood 1989 733
849857

IMMUNEXS
LEUKINE is registered trademark of Immunex Corpo

ration Seattle WA 98101

1998 Iminunex Corporation All rights reeerved Immu
nez U.S Patent Nos 5391485 5393870 and 5229496
Licensed under Research Corporation Thchnologies U.S Pa
tent No 6602007

Rev 0230-02

Iseued 02/98

METHOTREXATE SODIUM TABLETS

METHOTREXATE SODIUM FOR INJECTION ljc

METHOTREXATE LPFS SODIUM
IMETHOTREXATE Sodium Injsetlon and

METHOTREXATE SODIUM INJECTION 1c

WARNNGS
METHOTHEXATE SHOULD BE USED ONLY BY
PHYSICIANS WHOSE KNOWLEDGE AND EXPEItI

ENCE INCLUDE THE USE OF ANTIMETABOLITE
THERAPY
BECAUSE OF THE POSSIBILITY OF SERIOUS
TOXIC REACTIONS WHICH CAN BE FATAL

METHOTREXATE SHOULD BE USED ONLY IN

LIFE THREATENING NEOPLASTIC DISEASES
OR IN PATIENTS WITH PSORIASIS OR RHEUMA
TOIl ARTHRITIS WITH SEVERE RECALCI
TRAfl DISABLING DISEASE WHICH IS NOT AD
EQUATELY RESPONSIVE TO OTHER FORMS OF
THERAPY
DEATHS RAVE BEEN REPORTED WITH THE USE
OF METBOTREXATE IN THE TREATMENT OF
MALIGNANCY PSORIASIS AND RHEUMATOIDARt
PATIENTS SHOULD BE CLOSELY MONITORED
FOR BONE MARROW LIVER LUNG AND KIDNEY
TOXICITIES See PRECAUTIONS
PATIENTS SHOULD BE INFORMED BY THEIR
PHYSICIAN OF THE RISKS INVOLVED AND BE
UNDER PHYSICIANS CARE THROUGHOUT
THERAPY

THE USE OF METHOTREXATE HIGH DOSE REGI
MENS RECOMMENDED FOR OSTEOSARCOMA RE
QUIRES METICULOUS CARE See DOSAGE AND
ADMINISTRATION HIGH DOSE REGIMENS FOE
OTHER NEOPLASTIC DISEASES ARE INVESTIGA
TIONAL AND THERAPEUTIC ADVANTAGE HAS
NOT BEEN ESTABLISHED
METHOTREXATE FORMULATIONS AND DILU
ENTS CONTAINING PRESERVATIVES MUST NOT
BE USED FOR INTRATHECAL OR HIGH DOSE
METHOTREXATE THERAPY

Methotraxate has been reported to cause fetal death

andAr congenital anomalies Therefbra it ie not rec

ommended for women of childbearing potential un
lees there ia clear medical evidence that the benefits

can be
expected to outweigh the considered risks

Pregnant women with paoriasis or rhaumatoid ar

thritis should not receive methotrexate See CON
TRAINDICATIONS
Mothotrexate elimination is reduced in patients

with impaired renal function ascitee or pleural af

fusions Such patients require especially careful

monitoring fin toxicity and
require dose reduction

or in some cases discontinuation of metbotrexate

administration

Unexpectedly severe sometimes fhtal bone marrow

suppression and gastrointestinal toxicity have been

reported with concomitant administration of math
otrexate usually in high dosage along with some

nonsteroidal anti-inflammatory drugs NSAIDs
See PRECAUTIONS Drug Intsrsclions

Methotrexate causes hepatotoxicity flbroeia and cir

rbusia but generally only after prolonged use

Acutely liver enzyme elevations are frequently

seen- These are usually transient and asymptom
atic sad also do not appear predictive of subsequent

hepatic disease Liver biopsy after auatained uae of

ten shows histologic changes and fibresie and cir

rhosis have been reportsd these latter lesions may
not be preceded by symptoma or ebnormal liver

function teeta the psorinais population For thia

reason periodic liver biopaiee are usually recom

mended for psoriatic patients who are under long-

term treatment Persistent ebnonnalities in liver

function tests may precede appearance of fibrosis or

cirrhosis in the rheumatoid arthritis population
See PRECAUTIONS Orgsn System Toxicity He
patic

Methotrexato-induced lung disease is potentisily

dengereua lesion which may occur acutely at any
time during therapy and which has been reported at

doses as low as 7.5 mg/weelc It ia not always fully

reversible Pulmonary symptoms especially dry

nonpreductive cough may require interruption of

treatment and careful investigation

Diarrhea end ulcorativo alomatitie require interrup
tion of therapy otherwise hemorrhagic enteritis

end death from intestinal perforation may occut

Malignant lyinphomaa which may regress following

withdrawal of mothotroxate may occur in patients

receiving low-dose methotrexate and thus may not

require cytotoxic treatment Discontinue methotrex

eta first and if the lymphoma does not regress ap
prspriate treatment should ho instituted

Like other cytotoxic drugs methotroxate may in-

dune tumor lysis syndrome in patients with rap

idly gruwiug tusuura Apprepriate suppurtiva and

pharmacologic measures may prevent or alleviate

this complication

Severe occasionally fetal skin reactions have been

reported following single or multiple doses of math
otrexate Reactions have occurred within days of

oral intramuscular intravenous or intrathacal

methotrexate administration Recovery baa been re

ported with discontinustion of therapy See PRE
CAUTIONS Organ Systam Toxicity Skin

10 Potentially fatal opportunistic infections especially

Pneumocysis carinii pnoumonia may occur with

methotraxate thorepy

DESCRIPTION

Methotroxate formerly Amethopterine is an antionetabo

lite used in the treatment of certain neoplaetic diseases
sever psoriaais and adult rheumatoid arthritis

Chemically methatrexate is N-l4l24-dismino-8-pteridinyl

methyllinethylaminolbonzoylj.t..glutamic add The struc

tural formula is

%OCNfO-cor
NOOCCH5CI-32- -C--COON

Ii

Molecser weigh 4s4.45 C20HNO5

Mathotrexate Sodium Tablets for oral administration are

available in bottles of 100 and in packaging system desig
nated as the R3EUMATREX Mothotroxato Sodium Dose

Pack for therapy with weakly dosing schedule of mg 7.6

mg 10 mg 12.5 mg and 15 mg Mothotrexate Sodium Tab-

late contain an amount of methotrexate sodium equivalent

to 25 mg of methotrexace and the following inactive ingre
dients Lactose Magnesium Stesreto and Progelatinizod

Starch May also contain Corn Starch

Methotrexats Sodium Injection and for injection products

era sterile sad nan-pyroganic end may be given by the in

tramuecular intravenous intra-srterial or intrethecsl

route See DOSAGE AND ADMINISTRATION How
ever the preservative formulation contoina Benzyl Alcohol

and must not be used for intrethocal or high dose therapy

MetAotrexote Sodium Injection Isotonic Liquid Cnntoins

Preserootiue is available in 25 mg/mL mL 60 mg and 10

mL 250 mg vials

Each 25 mg/mL mL and 10 mL vial contains methotrax

ate sodium equivalent to 50 mg and 250 mg methotrexate

respectively 0.90% w/v of Benayl Alcohol as preservative

and the following inactive ingredients Sodium Chloride

0.260% w/v end Water for Injection qs ad 100% Sodium

Hydroxide and if necessary Hydrochloric Acid are added to

adjust the pH to approximately 8.6

Methotrexoie LPFR Sodium methotrexate sodium injec

toni Isotonic Liquid afleervotive Free for single use only
is available in 25 mg/mL mL 50 mg mL 100 mgI
mL 200 mg and 10 mL 260 mg vials

Each 25 mg/mL mL mL mL and 10 mL vial contains

methotrexate sodium equivalent to 50 ing 100 mg 200
cog

and 250 mg mothotrezete respectively and the following in

active ingredients Sodium Chloride 0.490% w/v and Water

for Injection qa ad 100% Sodium Hydroxide and if neces

sary Hydrochloric Acid are added to adjust the p11th ap
proximately 8.5 Tho mL mL mL and 10 ml solutions

contain approxImately 0.43 mEq 0.86 mEq 1.72 mEq and

2.15 mEq of Sodium per vial respectively end era isotonic

solutions

Met hotrexote Sodium for Injection Zgophiiired Preservotiue

Free fur singlo use only is available in 20 mg end gram

vials

Each 20 mg and vial of lyophilized powder contains

metbotrexate sodium equivalent to 20 mg end mothu

troxate reapoctively Contains no preservative Sodium Hy
droxido and if necessary Hydrochloric Acid are added dur

ing manufacture to adjust the pH The 20 mg vial contains

sppreximetoly 0.14 mEq of Sodium and the vial contains

approximately mEq Sodium

CLINICAL PHARMACOLOGY
Methotrexato inhibits dihydrofolic acid reducteae Dihy
drololstes must he reduced to totrahydrofolates bythis en
zyme before they can be utilized as carriers of one-carbon

grouph in the synthesis of purina nucleotides and thymidy

lath Therefore methotrexate interferes with DNA syntho

als repair and cellular repliontion Actively preliferating

tissues such as malignant cells bone marrow fatal cells

huccal and intostlnel mucoss and calls of the urinary blad

der are in general more sensitive to this effect of mothotrox

ate When cellular prehforation in malignant tissues is

greater then in most normal tissues mothotrexate may im
pair malignant gmwth without irreversible damage to nor

mal tissues

The mechanism of action in rheumatoid arthritis is on-

known it may effect immune function Tteo reports describe

in vitro msthotrexate inhibition of DNA precursor uptako by
atimulated mononuclear eels and another describes in en
imal

polyartbritia partial corroction by methutrexste of

spleen cell hyporosponsivensast and suppressed IL 2produc-

ton Other laboratories however have been unablo to dem
onstrate similar effects Clarification of methotrexates ef

fect on immune activity end ito relation to rheumatoid im
munopathoganesia await further studies

In pationts with rheumatoid arthritis effects of methotrox

ate on articulsr swelling and tenderness can
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Methotrexate Sodium.cont

.lethotrexate is generally completely absorbed from paren
total routes of injection AStor Intramuscular injection peak
serum concentrations occur in 80 to OQ minutes
Djefrjbution After intravenous administration the initial

volume of distribution is
approximately 0.18 11kg 18% of

body weight end ateady.stete volume of distribution is np
proxImately 0.4 to 0.8 11kg 40% to 80% of body weight
Methotrexate competes with roduced folatos active

transport eaves cell membranes by means df single toni
or.njedited active transport process At serum concontre
Liens greater than t00 micromolar passive diffusion be
pmaa major pathway by which eWectlve Intracellular con
centrationa can he achieved Idethotreanto in serum is

pproxlnrately 80% protein bound Laboratory studies
castrate that it may be displaced from plasma albumin by
various compounds lneluding sulfonamides ealicylatoe tet
racycline. chiorampbanicol and phenytoin
MethotSate dose not penetrate the

blood-cerebroapinsi
fluid bonier In therapeutic emounte when given orally or

psrenterally 111gb CSF concentrations of the drug may be
attained byintrathecal administration
in dogs syeovtsl fluid concentrations after oral dosing were
higher in inflamed than rmiszflamedJoints ASthough aelicyl
else did not lnterfere.wlth this penetration prior predni
lone treatment reduced penetration Into inflamed joints to

the 1ev oQnormal joints

Mctobojj.rn After absorption methotrexate undergoce
hepatic end intracellular matabollsm to polyglutameted
forms which an be otsiverted beck to mathotrexata by by
drolaas enzyme itoes potyglutametee act as Inhibitore of
dihytlrolase reductase end thymidylate aynthetaie Smell
amounts of methotrezate polyglutamatee may remain in tis

sue firr extended periods Theretention and prolonged drug
action ofths.e active meiabolltes vary amcerg diffbrent cells

tissue and tumors small emout of metabolism to 7-by
droxyuiethotrexate may occur at doses commonly pro
ecribedAricomulation of this metabolize may become signif
icant at the high doses used in eeteogenic sarcoma The

aquonus solubility of 7-bydroxymsthotrexg is to ibId

lower than the parent compouad..Merbotrexata is partially

metabolized by Intestinal Core eSteE oral admInistration
RolfLjfa The terminal half life reported Sir mothotresese
is approximately three to ten hours for patients receiving

treatment for psorisaia or theumatold arthritis or low dose
aotin.oplsstic therapy less than 80 mg/n3 For patients

receiving high doses of mathntrexsts the terminal half4ife

ls eIght to 18 hoort

Excretion Renal excretion is the primary route of elimi
nation and is dependent open dosage and route of adminia
fretion With IV administration 80% to 90% of the adinin
Istored dose is excreted unchanged in the ugine withjn 24
hours There is limited billsy excretion amounting to 10%
orion of the administered dose

Enterohspetlc recirculation

of methotrexeta has been propoeed
Renal excretion occurs by glornerular filtration sad active

tubular secretion Nonlinear elimination due to saturation

of renal tubular reabsorption has been ebssrved Iopaoriatic

petlanta at doses between 74 and 30 cag lippeired renal

function a.ewell as conravrent use of drugs such as weak
organic acids that also undergo tubular secretion1 can mark
edly increase methotrexate serum levels Excellent correla
lien baa been reported between methotrexste cloaranpeand
endagenous clearance
Metwtrexate clearance reles vary-widely and are generally

decreased at higher doses Delayed drug clearance has been
Identified as one of the mor factors responsible for tooth
otrexnte toxicIty ft has been peatulatsd that the toxicity of

matheteexste for normal tiaeuea La more dependent upon
the duration of exposure totha drug rathgr than the peak
level achieved When patient baa delayed drug elimina
tion due to compromised renal function third apace eflus

sian or other cauaes methoteexato serum concentrntlona

may remain elevated
prolonged periods

The potential for -toxicity from high dose reglmeoa or de
layed excretion is reduced by the adminiatratlon of leucovo
rim calcium during the 6nal phase of urethotrexate plasma
elimination Phermacokinstic monitoring if nethntrexate
serum concentrotions may help Identify those

patients at

high risk for methotrexate toxicity end aid in proper adjust
montofloucovorin dosing Guidelines for monitoring serum
methntrexato levels and for adjustment of leucovorin dos

ing to reduce thn risk of methotrexete toxicity ste provided
below in DOSAGE AND ADMINIflAXJON
Methotrexnte has been detected in human breast milk The
highest breast milk to plasma concentration ratio reached
0.01

INDICAnONS AND USAOE
PJsoplaarlc Dlaeaaaa

Methotrexate is indicated in the treatment of gestational

choriocarcinoma chorinadenoma destruens end hydatidi
form mole
In acute lymphocytir leukemia methotrexate is Indicated in

the prophyleris of neningeal leukemia and is used in main-

tenance therapy in combination with ether chemotherepeu
tic agents Methotroxete is also indicated in the treatment

of meningeal leukemia

Methotrexate is used alone or in combination with other an
ticancer agents in the treatment of breast cancer epider

moid cancers of the head and neck advanced mycosis on
goidee and lung cancer particularly squamous cell and

email cell typea Methotrexate is also used in comhinetion

with other chemotherapeutic agents in the treatment of ed
vanced atsge non-Hodgkins Iymphomas

Methotrexate in high dcaea followed by leucoverin rescue in

combination with other chemotherapeutic agents is effective

in prolonging rçlapeefrue survival in patients with non
metestatic oeteosercoma who have undergone surgical iv

eection or amputation for the primarytumor

Methotrexate is indicated in the symptomatic control of ee

vera recalcitrant disabling psoriaais that is not adequately

responsive to other forms of therapy but only when the di

ognosis has been eetobli.hed as by bispsy cord/or oftsr dot

moto/ogic consultation It is important to ensure that pee
rissia flare is not due to en undiagnosed concomitant die-

ease effecting immuns responses

RheumstoM Athdth
Methotrexate is indicated in the management of selected

adults with severe acbve classical or definite vheu.metoid

arthritis ABA criteria who have had an insufficient there

peutic reeponse to or are intolerant of an adequate trial of

first-line therapy including full dose NSAJDs and usually

trial of at least one or more disease-modifying antlrheu

matic drugs

Aspirin nunsteruidel anti-inRsn.nistory agents end/or low

does steroids may be continued although the possibility of

increased toxicity with concomitant use of NSAIDe includ

ing ealicylstes has net been fully explored See PRECAU
TIONS Drug brtsr.ctlon. Steroids may be reduced grad

ually in patients who respond to methotrexete Combined

use of methothrexate with gold penicillamnina hydroxychle

roquine eulfasalexins or cytotoxic agents has not been

studied and may increase the incidence of adverse effects

Rest and physiotherapy as indicated should he continued

CONTRAINDICATIONS

Methotrexate con cause fbtel death or torstogenic effects

when administered to pregnant women Methotrexate is

contraindicatod in pregnant women with peoriaais or rheu

matoid arthritis end ehould be ubed in the treatment nina-

plastic diseases only when the potential benefit outweighs
the risk to the fetus Women of childbearing potential

should not be atarted on methotrexate until pregnancy is

excluded and should be fully counseled on the serious risk to

the fetus see PRECAUTIONS should they become preg
nant while undergoing treatment Pregnancy should be

avoided if either partner is receiving methotrexsta during

end for minimumof three months alter therapy for male

patients and during end for et least one ovulatory cycle af

ter therapy for fomale patients See Boxed WARNINGS
Because of the potential Sir serioua adverse reactions from

methotrexsts in breast fad infants It is contrsindicated in

nursing mothers

Patients with.psoriasis or rlleumstoid arthritis with alco

holism alcoholic liver disease or other chronic liver disease

should not receive methotroxata

Patients with psorisaia or rheumatoid arthritis who hsve

avert or laboratory evidence of immunodeflcisncy eye
dromes should not receive meihotrexate

Patients with peoriasis or rheumatoid arthritie who have

preexisting blood dyscrasias such as bone marrow hypopla

sie leukopenia thromhocytopenia or significant anomie

should not receive methotrexate

Patients with known hypersensitivity to methotrexate

ehould not receive the drug

WARNINGSSEE BOXED WARNINGS

PRECAUTIONS
G.nrsl

Methotrexate has the potential for serious toxicity See
Boxed WARNINGS Ibxic effects may be related in fre

quency and aeverity to don or frequency of administration

but have been seen at all doses Because they can occur at

any time during therapy it is neoesssmy to follow patients

on methotrexste closely Most adverse reactions era revere

ihle if detected early When such reactions do occur the drug

should be reduced in dosage nr discontinued and appropri

ate corrective measures should be taken If naceasar this

could include tho use of leucovorin calcium See OVER-
DOSAGE If methotrexate therapy is reinstituted it

should be carried out with caution with adequate consider

ation of further need for the drug and with increased alert-

ness eats possible recurrence of toxicity

The clinical pharmacology of methotrexate has not been

well studied in older individuals Due toadminished
hepatic
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