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METHOTREXATE
INJECTION USP
(Preservative Free)
Rx only

WARNINGS

METHOTREXATE SHOULD BE USED ONLY BY PHYSI-
CIANS WHOSE KNOWLEDGE AND EXPERIENCE INCLUDE
THE USE OF ANTIMETABOLITE THERAPY.

BECAUSE OF THE POSSIBILITY OF SERIOUS TOXIC AE-
ACTIONS {WHICH CAN BE FATALY:

METHOTREXATE SHOULD BE USED ONLY IN LIFE
THREATENING NEOPLASTIC DISEASES, OR IN PATIENTS
WITH PSORIASIS WITH SEVERE RECALCITRANT, DIS-
ABLING OISEASE WHICH 1S NQT ADEQUATELY
RESPONSIVE TO OTHER FORMS OF THERAPY.

DEATHS HAVE BEEN REPORTED WITH THE USE OF
METHOTREXATE IN THE TREATMENT OF MALIGNANCY
AND PSORIAS!S

PATIENTS SHOULD BE CLOSELY MONITORED FOAR
BONE MARROW, LIVER, LUNG AND KIONEY TOXICI-
TIES. (See PRECAUTIONS .}

PATIENTS SHOULD BE INFORMED BY THEIR PHYSICIAN
OF THE RISKS INVOLVED AND BE UNDER A PHYSICIAN'S
CARE THROUGHOUT THERAPY.

THE USE OF METHOTREXATE HIGH DOSE REGIMENS REC-
OMMENDED FOR OSTEQSARCOMA REQUIRES
METICULOUS CARE. (See DOSAGE AND ADMINISTRA-
TION ) HIGH DOSE REGIMENS FOR OTHER NEOPLASTIC
DISEASES ARE INVESTIGATIONAL AND A THERAPEUTIC
ADVANTAGE HAS NOT BEEN ESTABLISHED.

METHOTREXATE FORMULATIONS AND DHLUENTS
CONTAINING PRESERVATIVES MUST NOY BE USED
FOR INTRATHECAL OR HIGH DOSE METHOTREX-
ATE THERAPY,

1. Methotrexate has been reported Io cause fetal death and/or
congenital anomalies. Therefore, it is nol recommended for
women o! childbeanng potential unless there is clear medical
evidence that the benefits can be expected (o outweigh the
considered risks. Pregnant women with psoriasis should not
receive methotrexate. (See CONTRAINDICATIONS).

2. Methotrexate elimination is reduced in patients with im-
paired renal function, ascites, or pleural effusions. Such
palients require especially careful monitoring for toxicity,
and require dose reduction of, in some cases, discontinu-
ation of methotrexate administration

3. Unexpectedly sevese (sometimes fatal) bone marmow sup-
pression and gastroiniestinal toxicity have been rted with
concomitant adminisiration of methotrexate (usually in high dos-
age) along with some nonsteroidal anti-inflammatory dnsgs
{NSAIDs). (See PRECAUTIONS, Drug Interactions)

4. causes hep icity, fibrasis and cirrho-
sis, but generally only after profonged use. Acutely, liver
anzyme efevalions are frequently seen. These are usually
transieat and asymptomatic, and also do not appear pre-
dictive of subseguent hepatic disease. Liver biopsy after
sustained use oiten shows histologic changes, and fibro-
sis and cirrhosis have been reporied; these latter lesions
may not be by of tiver func-
tion lests in lhe psariasis population. For this reason.
periodic liver biopsies are usually recommended for psori-
atic Snﬂen(s who are under long-term treatment. {See
PRECAUTIONS, Organ System Toxicity, Hepalic)

5. Methotrexate-induced lung disease is a potentially danger-
ous lesion, which may occur acutely at any time dunng therapy
and which has been reported at doses as low as 7 5 mg/week.
tis not atwavs lully reversible Pulmonary svmotoms (esoe-

cially a ary, nonpfoauctive cough) may fequire interruphon of
treatment and caretul investigation.

6. Diarhea and ulcerative stomatitis require interruption of
therapy, otherwise, hemorrhagic enteritis and death from in-
testinal peroration may occur.

7. Malignant fymphomas, which may regress following with-
arawal of methotrexate, may occur in palients receiving
low-dose methotrexate and, thus may nol require cylotoxic
Discont the firstand, if the lymp
does not regress, appropriate treatment should be inslituted,

B. Like ofher cytotoxic drugs, methotrexale may induce “tumos
lysis syndrome” in patients with rapidly growing lumors. Ap-
i it d i may prevent

propriats Supp Y
or alleviate this complication
9. Severe, occasionally fatal, skin raactions have been reported
following single or multiple doses of methotrexate Reaction
have occurred within days of oral, intramuscular, intravenous,

i i has been
reported with discortinuation of therapy. (See PRECAUTIONS,
Organ System Taxlcity, Skin.)

10. P fatal opp

Pneumocystis carinij pneumonia, may occur with methotr-
exaie therapy. J

DESCRIPTION
Methotrexate (formerty Amsthoptenn) is an antimetabotite used in
Ihe treatment of certain neoplastic diseases and severe psoriasis

Chemi 1S N-J4-]}{2.4-dia 6-pteridinyl)
methy{imethylaminofoanzoyl}4.- ghitamic ackd

The structural formula is:

T O e

HOOCCH,CH, -+ € -+ -COOM
1
L]
The molecutar tormula is: CH,N,0,

The molecular weight 15: 454.45

Methotrexate Injection USP is sterile and non-pyrogenic and may
given by the intramuscular, intravenous, intra-artenal, of intrath-
8cal route. {See DOSAGE AND ADMINISTRATION)

Each mL contains methotrexate sodium equivalent to 25 mg

and the g inaclive ing: : Sodium
Chioride 0.490% wiv and Waler for Injection qs ad 100% v.
Sodwm Hydroxide and/or Hydrochloric Acid may be added to
adjust the pH during manufacture 10 8.5 - 8.7. The 2ml, 4 mL,
8 mL. and 10 mL solutions contain approximately 0 43 mEgq,
0.86 mEq, 1.72 mEq. and 2,15 mEq of Sodium per vial, re-
spectively, and are (salonic solutrons.

CLINICAL PHARMACOLOGY

M inhibils dihy acid y
must be reduced to tetrahydratolales by this enzyme before they
can be utilized as carners of one-carbon groups in the synthesis of
purine nucleotides and Therefore, inter-
feras with DNA synthesis, repair. and cellular replicalion. Actively
peoiferating tissues such as malignant cells. bone marrow, fetal
cells, buccal and intestinal mucosa, and ceils of the unnary
tladdar are in general more sensitive 1o this effect of methotr-
exate. Whan cellular proliferation in malignant tissues is greater
than in most normal lissues, methotrexate may impair malig-

' nant growlh withoul irreversible damage 1o normal ussues

In , the rate of pi n of ceMs in the skin
is greatly increased over normal skin This differential in prolif-
eralion rates is the basts lor the use of mathotrexate to conlirol
the psoriatic process.

Methotrexate in high doses, tollowed by leucovonn rescue. is used
as a part of the treatment ot patients with non-metaslatic osteosa-
rcoma. The oniginal rationale for high dose methotrexate therapy
was based on the concept of selective rescue of normal tissues by
Jeucovorin. More recent evidence suggests that high dose meth.
otrexale may alsa overcome methotrexate resistance caused by
impaired active ransport, decreased alfinity of dihyarolobc acrd
rsductase lor methotrexale, increased levels of dihyarofolic acid
feductase resulling from gene amplification, or decreased
polyglutamation of metholrexate The actual mechantsm of aclion
15 unknown,

one non-: p! t

FER 2 A 1900

Two Pediatric Oncology Group studies {one randomized and
" da



~

in relapse-tres survival in patients with non ic 0518052~
rcoma, when high dose methotrexate with leucovorin rescue

has been detected in human breast milk. The highest
breast mik to plasma concentration ratio reached was 0.08:1

Methotrexate is indicated in the lreatment of gss(armnal chonocar

was used in with other agents

following surgical resection of the primary tumor. These stud- lND!CATIONS AND USAGE
ies were nol d to the specilic

of high dose melhouexamﬂeucovovin rescue theragy to the

efficacy of the However, a can be cmama

inferred from the reports of objective responses lo this thetapy
in patients with melaslallc osteosarcoma, and from reports of
extensive lumor necrosis ft i

In acute lymphocw:: leukemia, methotrexate is indicaled in the pro-

of this therapy 1o patients with

pnyl sof sukamna and is used in mainténance therapy

Pharmacokinetics

1gents.
IS also andlcaled in Ir|e trea!menl of meningeal leukemia

Is generally trom
parenteral routes of injection. Afier intramuzscular injection, peak
serum concentrations occur in 30 &0 60 minutes.

;' ;u i 0 i ‘ Ihe initial volume of
stri uoms ximately 0.18 Likg {18% of body weight) and
steady-state v:m af distribution is approximately 0.4 10 0.8 Lkg
{40% to 80% of body weighl}. Methotrexale competes with reduced
lolates for active frar: e?m across cell membranes by means of a

le carrier-madiated active transport process. Al serum concen-

is used alone or in combination with other anticancer
agents in the trealment of breast cancer, epidermoid cancers of the
head and neck, advanced mycosis fungoides, and lung cancer, par-
Beutarty squamous cell and small osi types. Methatrexate is also
usedin ion with other ic agents in the treal-
ment of advanced slage non-Hodgkin's lymphomas

Mathotrexate in high doses followed by leucovonn rescue in
with other agents is effective in
grolonging rslapse free survivalin panenls with non-metastatic

trahons greater than 100 micromoiar, passive difusion becomes & 0 have g surgical or am-
major pathway by which effective |nrmeellular concentrations can  pulation for the primary tumor.
be achlev in seyum is ap 50% protein
bouad. t E lhgx it may ba Peaciasis
from plasma albumin ipounds including Melh is indicated in the symptomatic control of severe, re-
ye and pheny calcitrant, disabling psonasis that is nol adequalely responsive 1o
other torms of therapy, but only when the diagnosis has been es-
does not p the biood I 1abshed, as by biopsy and/or after dermatologic consultafion. it is

Huid barrier in tharapeunc amounts when given paremar
ally. High CSF concentrations of the drug may be attained
by intrathecal administration.

Metab - After pti dergoes hepalic
and i ot 10 polyp! ‘!crmswh’rchcan
be d back to 1 {

These polyg act as inhibilors ot reduc-
tase and thymidylate synth Sm it ts ot

important to ensure thal a psoniasis “lare” is not due to an undiag-
nosed concomitant disease affecting immune responses.

CONTRAINDICATIONS

Mathotrexale can cause fetal death or teratogenic effects when ad-
ministered to a pregnant woman. Methotrexats is contraindicated
int pregnant women with psoriasis and should be used in the treat-
meat of neop(asuc diseasas only whea the poteatial benefit

methotrexate po_,yglulumalos may ramain in tissues for ex-
tended periods. The relention and prolonged drug action of
these active metabolites vary among diflerent cells, issues and
lumors. A small amount of metabolism o 7-
hydroxymetholrexate may occur at doses

tisk to the fetus. Women of childbearing potential
shoutd not be started on methotrexate untif pregnancy is excluded
and should be fully counselad on the serious risk to the letus (see
PRECAUTIONS) should the: ulJ become pragnant while undargoing
treatment. Pregnancy should be avoided if either partner is receiv-

Accumulation of this metabolite may become sAgmlncant at me
high doses used in ostaogenic sarcoma.The agqueous solubil-
ity of 7-hydroxymethotrexate is 3 lo 5 fold tower than the parent
compound. Methotrexate is partially metaboiized by inleslinal
fiora afier oral adminisiration.

Hatl-Life - The terminal hatt-life reported for methotrexate is ap-
proximately Ihree to ten hours for patients recaiving trealment for
psoviasis or low dose antineoplasbc therapy (less than 30 mg/m?).
For pattenis receiving high doses of mathotrexate, the terminal hatf-
lite is eight to 15 hours.

Excretion - Aenal excretion is the primary route of elimination, and
is dependent upon and route of adminisration. With {V ad-
mimsiration, 80% to of the administered dose is excreled
unchanged in the urine within 24 hours. There is limited biliary
excrel:on amountlng to 10% or less of the administered dose.

of has been

Renal excrelion occurs by glnmermar filtration and active tubular
of renal lubular
reabsorphon has been observed in psonatlc patients at doses be-
ween 7.5 and 30 mg. Impaired renal function, as well as concurrent
use of drugs such as weak organic acids that also undergo tubular
secretion, can markedly increase metholraxate sacum levels. Ex-

cellent correlation has been reported between methotrexate

a

Methotrexate clearance rates vary widely and are generally de-
creased at nigher doses. Delayed drug ciearanca has been identifiad
as one of the major factors responsitle for metholrexate loxicity. It
has been postulated that the toxicity of metholrexate for normal
lissues is more dependent upon the duration of exposure fo the
drug rather than the peak lavel achieved. When a patient has de-
layed drug elimination due to compromised rena! finction, a third
serum

ing ; dunng and for a of three months after
thacapy for male pah'ents, and during and far at least one ovutatory
cycle after therapy for female patients. (See Boxed WARNINGS).

Because of the polential for serious adverse reactions from metho-
trexate in breast led imants, itis contraindicated i nursing mothers.

Patients with psonasis with aicoholism, alcoholic liver disease or
other chronic liver disease should not receive methotrexate.

Patients with psoriasis who have overt or laboratory evidence of
immunodaficiency syndromes should not receive methotrexate.

Patiants with psonasis who havs araexnstmg blood dyscfaSIas such
as bone marrow na. or Sig-
nificant anamia, should nol receive methotrexate.

Patients with a known hypersensitivity to methotrexate should not
receiva the drug.

WARNINGS -SEE BOXED WARNINGS.
PRECAUTIONS
General

Methotrexale has the potential for serious toxicity. (See Boxed
WARNINGS). Toxic eflects may be related in frequency and sever-
ity o dose of Irequency of administration but have beer seen at all
doses. Because they can occur at any lime during therapy, it is
ecessary to loliow patients on methotrexate closely. Most adverse
reaclions are reversible if detected early. When such reactions do
otcur, the drug should be reduced in dosage or discontinrued and
appropriate cofrective measures should be taken. It necessary, this
could include the use of leucovorin cakium (See OVERDOSAGE).
it methotrexate therapy is reinsiituted, it should be carried out with
caution, with adequate consideration of further need for the drug
and with alertness as to possibie recurrence of toxicity.

space effusion, or other causes,
tions may remain elevated for prolonged peniods.

The potential for toxicity from high dose regimens or delayed ex-
cretion is reduced by the administration of leucovorm mlcmm dunng

‘ the final phase ul piasma
netic may help
identity those pabems athigh risk 1or metholrexale loxicity and aid
in proper of dosi for monitor-

. ing serum methotrexate levels, and for adlusrmenl of leucovorin

dosing to reduce tha risk of methotrexate toxicity, are provided be-
fow in DOSAGE AND ADMINISTRATION.

The clinical pharmacology of methotrexate has not been well stud-
ied in older individuals. Due to diminished hepatic and renal function
as well as decreased lofate stores in this ation, refatvely low
doses should be considered, and these patients should be ciosely
monitored for eary signs of toxicity.

information for Patients

Patients should be informed of the early signs and symptoms
of toxicity, of the need to see their physician promptly if they
occur, and the need for close foliow-up. including penodic labo-
ratory tests to monitor toxicity.
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Bath the physi and ist sh 1o the Trimethopsil has been reported rarely fo increase
. palient that Qhe recommended dose is Iaken weekly in psoria-  bone marrow suppression in patients receiving methotrexate, prob-
sis, and that daily use of the dose has  ably by an addiive antifolate effect.
fed to fatal toxicity. Prescriptions should not be written of re-
fitled on a PRN basis, > genesis, Mutag of Fartility ’
Ng Hed hume N data exist o ,meriskm plasia with
Patients should be informed ol the potential benelit and risk in the N in a number of

i e S P L

use of methotrexate. The risk of efiects on reproduction shoukd be
discussed with both male and femate patients tlaking methotrexate

Laboratory Tests

Patiants undergoing methotrexate therapy should be closely moni-
tored so that toxic effects are detected promptly. Baseling assess-
ment should include a compiete blood count with differential and
platelel counts, hepalic enzymes, ranal tunction tests, and a chest
X-tay. During therapy of psoriasis, monitoring of these parameters
is recommended: hemamlogy at Wast manthly, renal function and
fiver function every 1 to 2 monihs. More frequent monitoring is usu-
ally indicated during antineoplastic therapy. During initial or chang-
ing doses, or during periods of increased risk of elevated metholr-
exate biood fevels (eg dehydration), more frequent manitoring may
also be indicated

Transient liver function test abnormalities are obsarved irequent) y

after methotrexate administration and are usualty not cause for

fication of metholrexate therapy. Persistent fiver function test

abnomalities, and/or depression of serum albumin may be indica-

lols ol serious liver toxicity and require evatualion. {See
CAUTIONS, Organ System Toxicity, Hepatic.

A refationship between abnormal liver lunction lasts and
fibrosis or cirrhosis of the liver has nal been established
101 patients wilh psoriasis,

has
animal sr:uﬂm for wcmogmn: potentisl with wmv:hxsl

Althoug! causes

damage 1o animal somatic oals and human bone marraw oalis, the

clinical significance remains uncertain. Benefits should be weighed

against the potential risks betore using methotrexale alone o in
tion wnh other dmgs aspamally in pediatric patients o

M s. , abortion, and
otal defects in humans. l(has a\so been raponed 10 cause -mpau-
ment of fertility, and ion in hemans,

during and for a short period after cessation of therapy.

ftects, Pr Category
X Sae coo’«munofcmous A

Nursirg Mathers
Sea C! AINDICATIONS.
Pediatric Use

Safety and eflectiveness in pediatric patients have not baen astab-
Z , cther than in cancer chamotherapy.

in System Toxicity
Gastrointestinal: It vomiting, dkarthea, or stomatitis occur, vmm may
resultin should be di d until re-

covery occurs. Methotrexate should be used with extreme caution
in the presence of peptic ulcer disease of ulcerative colitis.

prior 1o or concomllanlry with
in the

Puimonary function tests  may be uselul if induced M suppress is and cause
lung disease is il baseline anermia, beub ia, and/or Y N pauum ma-
are available lgnancy and U ietic imp. the
s used with caution, if at alt.

Orug Interactions
Nonsteroidal anti- mllammalm;{‘ drugs should not be L should be stopped immediately it

e hlgh doses of methotrexate used mere is a sngmbcam drop in blood counts. In the treatment of

of

some NSAIOs wnh high dose mslholraxals therapy has been re-
ported lo elevate and prolong serum methofrexate fevels, resuiting
in deaths from severe hematologic and gastrointestinaf toxicity.

Caution should be used when NSAIDS and salicylates are edminis-
tered concomitantly with lower doses of me\hotmxale These drugs
have been reported to reduce the tubular i

should be inued only if
the potentiai benelit warcants the risk aof severe
myefosuppression. Patients with profound granulocytopenia
and fever shoutd be evaluated lmmadtately and usually require
p broad-sp ic tharapy.

Hepatic: Methotrexale has the polential for acute (elevated tran-
and

ate in an animal model and may enhance its (oxiclfy

Melhotrexate is partially bound 10 serum albumin, and toxicity may

chranic {fibrosis and cirrhosis) hepatefoxicity.
Chronic 1oxicity is polentially tatat; it generally has occurmed after
proionged use {generally two years or more) and ater a total dose
of at least 1.5 grams. In studies in psoriatic patients, hepatotoxicity
appeared tobsa Iuncuon of total cumulative dose and appeared to

be increased because of displacement by centain drugs, such as
salicylates, phenyhulazone, p . Renal
tubular transport is also dminished! by pmbenwd use ol methotr-
exate with this drug should be carefully monitored.

In the \reatment ol patients with osteosarcoma, caution must

holism, obesity, diabetes and advanced age.

An accurale incidence rate has ot been determined; the rate of

sion and revarsibility of lesions is not known. Speaal cau-

tion is indiated in the presence of preexisting liver damage or
impaired hepatic hurction.

d il high-dose methotrexate is d in com-
bmahon with a patenlialty ic ch ageni
{eg, cisplatin)

Qral such as , chil icol, and nonab-

sorbable broad

in iasis, liver function tests, including serum albumin,
should be performed periodically prior to dosing but are oiten
normal in the face of developmgi: {ibrosis or cirrhasis. These
lesions may be detectable only by biopsy. The usual recom-

absorption of methotrexate or interfere’ wlth the enlerohepatic tir-
culation by inhubiling bowe! tiora and suppressing matabolism of
the drug by baclena

Peniciling may reduce the renal c!earanca of me(holrsxa(e in
creased serum
hematologic and gaslromlestma\ loxmt{ have been observed with.
high and low dose methotrexate. Use of methotrexats with penicil-
fins should be caretully monitored

Patients "] il therapy with
etretinate ar other retinoids should be monitored closety tar pm
sible incteased risk of hepatotoxicity.

Methotrexale may decrease the clearance of theaphylline;
theophylline levels should be monitorad when used con-
currently with methotrexate

{5 1o obtain a liver biopsy at 1) pretherapy or shartly
alter initiation of tharapy (2 - 4 manths), 2) a total cumu\anve
doseof 1.5 %ams and 3) after each additional 1.01to 1.5 grams.
Moderate fibrosis or any cirrhosis normalty leads to <?|scon»
tinuation of the drug; mild fibrosis normally suggests a repeat
biopsy in 6 months. Milder Nistologic findings such as latty
change and fow grade porial inflammation, are refativety com-
man pretherapy. Afthough these mild changes are usuaily nal
a reason 1o avoid o discontinue methotrexate therapy. the drug
should be used with caution.

Infection of I fogic Slates: M used with
extreme caution in the presence of active infection. and is ysually
conlraindicated in patients with avert or labora\wy evmenoe of im-
when
given during methotrexats therapy. Imrnumzauon with ve virys vac-
cines is generally nol recommended. There have been reports of
disseminated vaccinia infections after smallpon immunizations in

palients receiving therapy. H
Vitamin p i lolnc acid or its may  has been reported rarety.
decrease d meth
ate. Preliminary ammal and human s\umes have shown that  Potentially tatal opp ic inf
small g ot en-  canni p ia, may occur with methotrexate merapy When a
ter the CSF primarily as 5- memylmvahydmmlale and, in pallem presents with p the p
humans. remain 1 - J orders of magnitude lower than the usual camii ahould be idered
g
tion. However, high doses ol leucoverin may reduce the efficacy ~ Neurologic: There have been reports of leukoencaphalapathy
of Iy d h te. foltowing ol opn(ven\s
whao have had i

Folate deliciency states may increase metholrexate loxicity.

ire:
quently manifested as gsnelahzed of focal seizures, has been



reported with y among pedi-

Central Nervous System: headaches, drowsiness, biurred vision

atric patients with “acule fymphoblashc Jeukemia who were Aphasia, paresis and ve also occurred
treated with i [l following admnmsmon of meﬁmrswta Following low dases, there
m?). Symptomatic pahems were commonly noted to have leu have been reports { subtle
ar y mood i unusual cvamal sensations,
magnos(lc imaging studies. Chronic Isuks‘uph lop-thy has or h

also been reporled in patients who received repeated doses of
high-dose methmrexa(e with teucovorin rescue even without
cranial irrad: of does not
always result in complels racovery.

A transient acute has been in p
tients traated with hlgh oase fegimens. Manitestations of thcs
stroke-Rke y include X
seizures and coma. The elacl cause is unknown.

Ahter the intrathecal use of methotrexate, the central nervous
system toxicity whlch may occur can be class-hed as follows:

by su
headache back pain, nuchal rigidity, and lever sub-acute

wuh involvement with one or ‘more spinal nerve roots, chromc
b

Infection: There have been case reports of somelimes fatal oppos-
tunistic § in patients therapy lor

i | diseases. P catinii
pneumoma was the most common |nfecnon Other rsponed infec-
tions included Hemes
zoster, H. simplex hepatitis, and disseminated H. simplex.

Ophthalmic: conjunctivitis, serious visual changes of un-
known eticlogy.

Puimonary System: interstitial pneumanitis deaths have been re-
ported, and chronic interstitial obstructive pulmonary disease has
occasionally occurred

Skin: arymemalous rashes, pruritus. urlicaria, photosensilivily,

Y
nolence, ataxia, . dementia, seizures and coma This condmon
can be progressive and even fatal.

. alopecia,
acne, |uluncu105|s erllhema multiforme, loxu: emdevmal
necrolysis, Stevens-Johnson syndroma, skin necrosis, and
exloliative dermalitis

pecialty a dfv prod.
eoug'e) ora nowspea Q)
rapy maybemmcamoi apolenhal'ydalmrwslsemmd i
of Altho
tinlcﬂy vana'&s, me pahsnl mm mulhmmate induced lung

¢, cough, dyspnea, hypoxemia, and an
infiltrate on chest x ray; infection needs to be excluded. This lagion
can occur al all dosages.

L ital System: severe nephmpalhy Ol renal fadure, azolemia,
Cystilis, ia; defective tran-
vngmal dscharge, and
gynecomastia; infertility, abortion, feta) defect

Other rarer reactions refated to or annbutsd to the use of meth.
[

Renal: High doses of

otsexate such as 0ss
ol i p diabeles, sudden death and
used in the of 0s- ible lymph A { have been re-
tecsarcoma may cause renal damage leading to acute renai failure.  ported.

Nephrotoxicity is dus primarily to the precipitation of methotrexate
and 7-hydroxymemmrexate in the renal tubules. Close altention to
renal function

including ack g hy uring alkal and
of serum and inine levels are es-
sential for safe administration.
Skin; Severe, i falal, d includ-
ing toxic ]ohnson

p Y

axtoliative dermalitis, skin necrosns and erythema mu|l|'orme,

have been reporiad in children and aduﬂs within days of oral,

or b admin-

istration. Reactions were noted alter single or muitiple low,

intermediate or high doses ol methotrexate in patients with
ic and plastic di

Adverse Reactlons in Psorlasis:

There are no recent placebo-controlied trials in patients with pso-
rasis. There are two lterature reports (Roenigk, 1969, and Nyfors,
1978) descnbmrge series (n=204, 248) of psoriasis patients
treated with m. exale. Dosages ranged up o 25 mg per week
and treatment was administared for up to four years.

OVERDOSAGE

Leuoov?nn s indicated to diminish the toxicty and coun(eraa the
sffec! of
Leucovarin administration should begin as pvomptty as possible
As the time interval belween metholrexate administration and teu-
covorin inflialion i the of in
caunletacung loxicity. decreases Monitaring of the serum methotr-

Other precautions: Melhomaxa!e should be used with ext
tion in the presence of debility.

m#ztrom ?

eﬁusnns or asciles). This results ina prolonged termin: plasma
halH umxpeaad omcﬂy In pabsms with slgmhcam third
the fluid betore

spac
lrsatmem and 10 mmnm plasrna metholrexale lavels.

Lesions ol psoriasis m:

is assential in determining the optimal dose
and durahon of treatment with leucovorin.

in cases ol massive averdosage, hydralion and urinary alka-
linization may be necessary to preven! the precipitation of
methotrexate and/or its metaboliles in the renal tubules. Nei-
ther hemodialysis nor peritoneal dialysis has been shown to
improve methotrexate alimination.

to ultraviolel radiation. a‘adnaﬂon dermalms and sunbum may be
“recalled” by the use of methotrexate.

ADVERSE REACTIONS
INGENERAL, THE INCIDENCE AND SEVERITY OF ACUTE SIDE
EFFECTS ARE RELATED TO DOSE AND FREQUENCY OF AD-

E PR
BE CONSULTED WHEN LOOKING FOR INFORMATION ABOUT
ADVERSE REACTIONS WITH METHOTREXATE.

Accidental intral ‘ ge may require intensive syslemic
supgon. igh-dose systemic leucovorin, alkaline diuresis and rapid
drainage and ventriculolumbar perfusion.

DOSAGE AND ADMINISTRATION

Neoplastic Diseases

Oral administration in tatlet torm is olien preferred when low
doses are being administered since absorption is rapd and
effective serum Jevels are obtained. Methotrexale injection may
be given by the intramuscular, intravenous. intra-arteriai, or m-
trathecal route

The most frequently reparted adverse reactions include

nausea, and inal distress. Othar fre-
quentty reported adverse effects are malaise, undue fatique, chills
and lever, dizziness and decreased resistance 1o infaction.

Other adverse reactions that have been reported with methatrex-
ale are listed below by organ syslem. In the oncology setting,
g disease make specific
attribution of a reaction lo memolvexale dificult

Alimental System g::}vms, pharyngilis, stomalitis. anotexia, nau-
sea, vammng diarchoea, is, melena, gastroi
ulceration and bleeding, enteritis, pancreatitis.

Cardic ! per itis, p jal effusion, hypH ion, ard
events (i anterial is, cerebral
, desp vein retinal vein throm-

and p Y "

Chorioc and similar diseases:
is i orally of farly in doses ol 15 to 30 mg
daity for a five-day course. Such courses are usually repeated for

10 5 times as required, with rest periods of one or more weeks
interposed between courses, until any manifesting toxic symptoms
subside. The effectiveness of therapy is ordinanly evaluated

hour quantitative analysis of urinary chorionic ganadatropin (hCG),
which should return to normat or less than 50 /24 hr usually after
the third or lourth course and usually te tollowed by a compiete
resolution of measurable lesions in 4 to 6 weeks. One 10 two courses
of methotrexate after normalization of WCG is usualty recommended.
Belore gach course of the drug careful diinical assessment is es-
sential. Cydiic ion therapy of with other
antitumor drugs has been reported as being useful

Since hydatigiform mole may precede choriccarcinroma, prophy-
factic chemotherapy with meihotrexate has treen recommended

10 be an mvasive form ot
in these disease

Ct destruens is
hydatidi mole. Methotrexate is
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states in doses similar to those recommended for choriocarcinoma.

Leukemia: Acute tymphablastic leukemia in padiatric patients and
mmnisusmemostrespmswsloptmmdaydnm

!hera% ung adults and okder patients, clinical remission is
ifficull to obtain and earty relapse is more common,

Methotrexale atone or in combination with steroids whs used
initialty for t in acute leuke-
mias. More racently corti lhevapy, in ination with
other antileukemic drugs or in cyclic combinations with meth-
olrexate included, has appeared to produce rapid and etfective
romlss«ons When used for induction, methotrexate in doses of

3.3 mg/n?? in combination with 60 mg/m? of prednisone, given
daily, produced remissions in 50% of patients treated, usually
within a period of 4 to 6 waeks. Methotrexate in combination
with other aqon(s appears lo be the drug of efmea for sm:m'inq

achieved and suppomva care has produced goneral clinical |m»
&rovemen( mainlenance therapy is initiated, as follaws:

lothoirexate is adminisiered 2 times weelly either by mouth or
intramuscularly in total weekly doses of 30 mg/m?. I has also been
given in doses of 2.5 mg/kg intravenously avery 14 days. i and
when relapse does occur, reinduction of remission can again usu-

in doses of 0.625 to 2.5 mg/kg daily.

ides: Therapy with ars to produce
clinical vomissnons in one hall of the cases treated. Dosage is usu-
ally 2.5 to 10 mg daily by mouth for weeks or months. Dose levels
drug and adjustment of dose regimen by reduction or cessation
of dnug are guided by patient response and rmna‘ologocsen;onnov-
ing. Methotrexate has been given intramuscularty in
mg once weekly or 25 mg 2 times weekly.

Osteosarcoma: An effective nt chemotherapy regimen re-
quires the administration of several cytoloxic chemotherapeutic
agents. In addition to high-dose methotrexate with leucovonn res-
cue, these ug’ems may include doxorubicin, cisplatin, and the

infusion and leucovorin cakcium therapy. This can be accom-
phshed by the of sodium ocally or
poration into a separate i solution.

4. Repeat serum creatinine and serum methotrexate 24 hours after
starting methotrexate and at least once daily until ihe methotrex-
ale level is betow 5 x 10* malL (0.05 micromolar)

5. The table below provides guidelines for leucavorin caicium dos-
age based upon serum methotrexate levels. (See labie below.)

mg melhotrexate.
2mL vial 50mg
4mL vial 100mg
8mL vial 200mg
10mlL vial 250 mg
See package insert for routes of administration.

Rx only

Patients who experience delayed eary mett 1
are likety 1o develop nonreversdila oliguric renal failure. in addition
to appropriate leucovorin therapy, these patients (oqunre wnunu—

and

{BCD) in the doses and schaduie shown in the table below. The
s1.amng dose for high-dose methotrexate treatment is 12 gmmsl
# this dose is not sufficient to produce a peak serum metholre:
ate conoentration of | OOOmucromolar(w"moVL] atthe sndoithe
methotrexate infusion, the dose may be escalated to 15 grams/n?
in subsequent treatments. i the panem is vomiting or is unable lo
folerate oral medication, leucovonin is given IV or IM at the same
dose and schedule.

and urinary

Store at e 15-30°C (597
in carton until time o! use Protect from kght

86°F.) Ret

ing hy and close
fiuid and elactrolyte status, until the serum methotrexate tevel has
fallen to beiow 0.05 micromolar and the renal failure has resolved.

by:
Bigmar Pharmaceuticals SA
Barbengo, Switzertand

6. Some patients will have elimina-
tion, of abnormalities in renal function Idlnmng methotrexate ad-
ministration, which are s‘gv\lficam but jess severe than the ab-
normalities described in the table below. These abnormalities may
or may not be associated with significant clinical toxicity. if sig-
nificant clinical toxicity is obsarved, leucovorin rescue should be
extended for an additional 24 hours (lotal 14 doses over B4 hours)
in subsaquent courses of therapy. The possibility that the patient
is taking other medications which interact with methotraxate (eg,
medications which may interfere with methotrexale binding 1o
serum albumin, or elimination) should always be reconsidered
when laboratory abnormalities or clinical toxicities are cbserved.

CAUTION: DO NOT ADMINISTER LEUCOVORIN
INTRATHECALLY.
Psoriasis:

The patient should be fully informed of the risks involved and
should be under constant supervision of the ghysician. {See
Information for Patienls Under PRECAUTIONS). Assessment
of hematologic, hepatic, renal, and pulmonary function shoutd
be made by hislory, physical examination, and laboratory tests
before beginning, periodically during, and before reinstituling
methoirexate therapy. (See PRECAUTIONS). Appropriale steps
should be 1aken to avoid conception during methotrexate
therapy. (See PRECAUTIONS AND CONTRAINDICATIONS).

Al schedules should be lty tailoved to the individual pa-

alty be obtained by repeating the initial induction regimen. Dm{ Dose® Treatment
Week* After Sur-
A variely of combination chemotherapy regimens have been used  gery
for both induction and maintenance therapy in acute lymphoblastic
leukemia. The physician should be familiar with the new advances  Methotrexate 12g/m? IV as 4,586,7.11,12,
m antileukemic therapy. 15, 4 hour infusion
16, 29,30.44.45 (starting dose)
Meningsal L eukemia: In the or wlaxis of meni
feukemmia, must be i Pre-
servative free metholrexate is diluted to a ol 1 L 15 mg orally every
mt in an appropriate sterile, pfesewalwe(memednmsw\aso six hours for 10
Sodium Chiorida Injection, USP. doses starting at
24 hours after
fuid volume is dependent on age and not on start of methotrexate
booy surtace area. The CSF is at 40% of the adult volume al birth intusion.
and reaches the adull volume in several years.
Doxorubicin® as 30 mg/m? day IV 8,17
al adose of 12mg/  asingle drug x 3 days
é aximum 15 mg} has been reported to result in low
metholrexate concentrations and reduced elficacy in  Doxorubicin® S0 mg/m? IV 20,23.33,36
pedmulc patients and high concentrations and neurotoxic-  Cisplatin 100 mg/m? IV 20,23,33,3%
ity in adults. The following dosage regimen is based on age
instead of body surtace area: Bieomycin* 15 units/m? IV 2,13,26,39.42
x 2 days
AGE (years) DOOSE (mg) Cyclophosphamidet 600 mg/m? IV 2,13,26,39,42
x 2 days
<t 6 Dactinomycint 0.6 mg/m? IV 2,13,26.39.42
1 8 x 2 days
10
3 or older 12 * Link MP, Goonn AM, Miser AW, et al: The effect of adjuvan che-

In one study in patients under the age of 40, this dosage regi-
men appeared to rasult in more consistent CSF methotraxale

ions and less icity. Another study in pediat-
ric palienis with acute lymphocytic leukemia compared this
regimen 1o a dose of 12 mg/m? (maximum 15 mg}, a significant
reduction in the rate of CNS relapse was observed in the group
whose dose was based on age.

Bacause the CSF volume and tumover may decrease with age, a
dose reduction may be indicaled in etderly palienls.

Forthe of leukemi

free survival in patients with osteosarcoma
of the e)ﬂremlly N EnglJoV Med 1986, 314(No.25):1600-1606

tSes sach respective package insert for full prescribing infor-
mation. Dosage modifications may be necessary because of
drug-induced toxicity.

When these higher doses of methotrexate are to be administered,
the following satety guidelines shoukd be closety observed.

GUIDELINES FOR METHOTHEXATE THERAPY WITH
LEUCOVOEIIN RESCUE

may be given at intervals ol2105 days chever adminisiration al
intervals of less than 1 week may result in increased subacute tox-
icity. Methotrexate is administered until the cell count of the
cerebrospinal fluid returns to normal. At this point one additional
doseis For prophy against geal leukemia, the

s the same as Jor treatment except lor the inlervals of ad-

. of methotrexate should be delayed until recovery
the WBC count is less than 1500/microliter
the neutrophil coun is less than 200/microliter
the platelet count is less than 75 000/microliter

the SGPT level is greater than 450 U

ministration. On this subjecl, it is or the phy fo
consult the medical Merature

Unloward side effects may occur with any given intrathecal injec-
tion and are commonly neurclogical in character. Large doses may
cause convulsions. Methotrexate given by the intrathecal route
appsars in the systemic ci and may cause sys-
tamic methotrexate toxicity. Therefore, systemic anlileukemic
mavapy with Ihe drug should be approprialely adjusted, reduced

ocal of the central ner-
vnus system may nol respond to inlrathecal chemotherapy and
is best treated with radiotherapy.

Lympnomas In Burkitt's (umo( Stages I-Il, methotrexate has pro-

is presenl, until there s evidence of healing
persistant pleural effusion is present, this should be drained
dry prior to infusion.

.
.
< the serum bilirubin level is greater than 1.2 mg/di
.

2. Adequate renal tunction must be documented

a. Serum creatinine must be normal, and creatinine clearance
must be greater than 60 mi/min, before initialion of therapy.

b. Serum creatinine musl ba measured pnor ta each subsequent
course of therapy. il serum creatinine has increased by 50 %
or more compared to a prior value, the creatinine clearance
must be measured and documented to be greater than 60 mL/
min {even if he serurm crealinine is stilt within the normal range).

3. Patients must be welt hydraled, and must be treated with sodium

is 10 to 25 mg/day orally for 4 1o 8 days. Smage 1li, methotrexale is
commeonly given concomitantly with other antitumor agents. Traat-
ment in all stages usually consists of several courses of the drug
interposed with 7 to 10 day rest periods. Lymphosarcomas in Stage
il may respond to combined drug therapy with metholrexate given

for urinary alkalinization.

a. Administer 1,000 mi/m? of intravenous fluid over 6 hours prior
fo initiation of the methotrexate infusion. Continue hydration at
125 mUm?he (3 liters/m?/day) during the methotrexate infu-
sion, and for 2 days after the infusion has been completed.

b. Alkalinize urine to maintain pH above 7.0 during methotrexate

tient. An initial test dose may be given prior to the regular dosing
schedule lo detect any extreme sensitivily to adverse effects (See
ADVERSE REACTIONS). Maximal myelosuppression usuatly oc-
curs in seven to ten days.

Psoriasis: Recommended Starting Dose Schedule

1. Weekdy single oral IM or 1V dosage schedule: 10 to 25 mg per
weak until adequate response is achieved.

2_Divided oral dose schedule: 2.5 mg al 12 hour intervals for
three doses.

DOosages in each may b Iy
achieve optimal clinical response, 30 mqlweek should not
ordinarily be exceeded

Once optimal clinical response has been achieved, aach dos-

?e schedule should be reduced to the lowest possible amount
of drug and to the longest possible rest period. The use of meth-
otrexale may parmit the return to conventional topical therapy,
which should be encouraged

HANDLING AND DISPOSAL
Procedures for proper handllng and disposal ol anticancer drugs

Sevel on this subject have been
publlshed ** There is no ganeral agreement that all of the proce-
dures inthe guidelines are necessary or

Parenteral drug products should be inspected visually for par-
ticulate matier and discoloration prior 1o .

for:
Bigmar, inc.
nstown, OH 43031
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*LEUCOVORIN RESCUE SCHEDULES FOLLOWI
TREATMENT WITH HIGHER DOSES OF METHOTREX/

Clinical Situation: Normal Methotrexate Elimination
Laboratory Findings: Serum methotrexale level approximalel
micramolar at 24 hours after adnumistration, { micromolar al
hours, and less than 0.2 micromolar at 72 hours.

Leucovoarin Dosage and Duration: 15 mg PO. IM, or IV
hours lor 80 hours {10 doses slarling at 24 heurs after stal
methotrexate infusion)

Clinical Delayed Late Elmination
Lubornrory Flndlngs Serum methotrexale level remaining ab

whenever solution and container permit.

DILUTION INSTRUCTlONS FORLIQUID METHOTREX-
ATE INJECTION PROI

Methotrexale Injection USP Isamnrc Liquid, Preservalive Free, for
Single Use Only

If desired, the solution may be further diluted immediately prior 1o
use with an appropriate sterile, preservalive free medium such as
5% Dextrose Solution, or Sodium Chloride Injection

HOW SUPPLIED
Methotrexale Injection USF, Isotonic Liquid, Preservative Free, lor
Single Usa Only

Each mL contains methotrexate sodium equivalenl ta 25

2 hours, and more than 0.05 mcromolar a
hours after admnmslrahon

Leucovorin Dosage and Duration: Continue 15 mg PO, IM, ¢
q 6 hours, until methatrexate level is than 0 05 mcromolar.

Clinical Delayed Early E an
Evidence of Acute Renal Injury
Laboratory Findings: Serum methotrexate level of 50 microm
or more at 24 hours, or 5 micromolar or more at 48 hours ¢
administration, OR. a 100% or greater increase in serum creatr
level at 24 haurs after methotrexate administration {eg, an incre
Ivom 0.5 mg/dL to a level of 1 mg/dL o more)

Dosage and Duratien: 150 mg IV g 3 hours, 1
msiho(relaﬁa level is less than 1 micromolar; then 15 mg (V
hours until methotrexale level 1s less than 0.05 micromotar.
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