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METHOTREXATE
FOR INJECTION USP

WARNINGS

METHOTREX#SE SHOULO BE USED ONLY BY PHYSI-
CIANS KNOWLEDGE AND EXPERIENOE INCLUDE
THE USE OF ANTIMETABOLITE THERAPY.

BECAUSE OF THE POSSIBILITY OF SERIQUS TOXIC RE-
ACTIONS (WHICH CAN BE FATAL)

METHOTREXATZ SHOULD BE USED ONLY IN LIFE
THREATENING MEOPLASTIC DISEASES, OR IN PATIENTS
WITH PSORIASIS WITH SEVERE RECALGWRAN’\' DIS-
ABLING DISEASE WHICH 1S NOT ADEQUATELY
RESPONSIVE TO OTHER FORMS OF THERAPY.

DEATHS HAVE BEEN REPORTEDQ WITH THE USE OF
METHOTREXATE IN THE TREATMENT OF MALIGNANCY
AND PSORIASIS .

PATIENTS SHOULD BE CLOSELY MONITOREQ FOR
BONE MARROW, LIVER, LUNG AND KIDNEY TOXICITIES.
{See PRECAUTIONS.)

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

THE USE OF METHOTREXATE HIGH DOSE REGIMENS
REC-OMMENDED FOR OSTEGSARCOMA REQUIRES ME-
TICULOUS CARE. (See DOSAGE AND ADMINISTRATION.)
HIGH DOSE REGIMENS FOR OTHER NEQPLASTIC DIS-
EASES ARE IN-VESTIGATIONAL AND A THERAPEUTIC
ADVANTAGE HAS NOT BEEN ESTABLISHED.

METHOTREXATE FORMULATIONS ANO OILUENTS
CONTAINING PRESERVATIVES MUST NOT BE USED
FOR INTRATHECAL OR HIGH DOSE METHOTREX-
ATE THERAPY.

1. Methotrexate has been mpadod lo cause fetal death andlor
it is

testinal perforation may occur.

7. Malignant lymphomas, which may regress following with-
drawal of methotrexate, may occur in patients receiving
low-dose mmho(rems and, thus may 'amnd vaquun cytotoxic

4 ———i
in patients with metastatic osteosarcoma, and from reports of
exiensive tumor necrosis

In acut ic loukami is indicated in the pro-

P

of this therapy to patients with
Pharmacokinetics
from

ey

phylaxisoi D leukamaam-smdmmamcmmlhempy
with other
os atso indicated in the treatment of meningeal teukemia,

does not regress appropriate lmalmem shoutd be instituted.

8. Like other cytoloxic drugs, methotrexate may induce “u-
mot lysis syndrome” in patients with rapidly growing tumors.

parenteral routes of nacmn Aher mramuscula[ irqmn -peak
serum concentrations cccur in 30 1o 60 minutes.

Distrbut Mar'

and pl may
prevenx or allevna(e this comphcallm\

9. Severe, occasionally fatal, skin reactions have been re-
Eof\ed following single or multiple doses of methotrexate.
leactions have occurrsd within days of oral, intramuscu-

Ru -cavery has bean reported with discontinuation of
tharapy {See PRECAUTIONS, Organ System Toxlcity,
skin.)

10. Potentially latal istic infacti

y 0.18 leq (18% of W) and
stnaw-sma volume of distribution is appmxxmam 4'«%‘ 8 g:g
{40% to BO% of body weight). Methotrexate competas with

tclanes for active tran: e?m across cell membranes by means of a

is used alone or in combination with other anticancer
agents in the treatment of breast cancer, op'demlmd cancers of the
head and neck, ad\ mycosis ., par-
nwlarly SQUAMOUS call and small cell types. Methotrexate is aiso
vith other agents in the treat-
meni of advanced slage non-Hodgkin's Iymphomas

Mathotrexate in high doses followed by leucovorin rescue in
com-bination with other chemotherapeutic agents is effective

carrier-mediated active transport process. At serum concen- - in prolonging relapse-free survival in patients with non-meta-
lmnons greater than 100 micromolar, passive diffusion a  slatic who have g surgical
ma;or palhway by which etfective i jons can .ot ampu-tation for the primary tumor.
in serum is ap 50% proten . -
bo«nd Laboratory studies damonstrate 1 ma\ it may be displaced  Pyoriasis
from plasma atbumin by vark P including sulf M is indicated in the symptamatic control of severe, re-
y , ch and Icitrant, disabling psoriasis that is not adequately responsive 1o

Pneumocystis carinii pneumonia may occur with th

ate therapy.

DESCRIPTION
used in

{formerly
the treatment of certain neoplastic aseasos and severe psofiasis.

Chemically methotrexate is N-{4-[[(2,4-diamino-6-pteridinyl)
methyljmethylamino)benzoy(]-L- ghutamic acid.

The structural formala is

OO

HOOCCH,CH, -

The molecular formula is: C,H, N0,

The molecular weight is: 454.45

Methotrexate for Injection is slerlle ar\d non-pyrogenic and may be
given by the inramuscular, intra-antenal, o intrathe-
cal route. (Sea DOSAGE AND ADMINISTRAT(ON)

Each vial contains methotrexate Sodium equivalent to 1 3 methatr-

exate. Contains no praservalwe Sodium hydroxide and/os
drochlonc acid may be fo adjust the pH during manufac-

ture to B.5-8.7 The 1 g vial contains approximately 7mEq of sodium.

s not peneti the blood-cerebrospinal
fluid barrier in lherapeullc amounts when given parenter-
alty. High CSF concentrations of the drug may be attained
by intrathecal administration

other forms of tharapy, but only when the diagnosis has been es-
tatifished, as by biopsy and/or after dermatologic consutation. Itis
important to ensure that a psoriasis "lare” is not due to an undiag-
nosed concomitant disease affecting immune responses.

‘CONTRAINDICATIONS

can cause fetal death or teratogenic effects when ad-
ministgred 1o a pregnant woman. Metholrexale is contraindicated
in pregnant women with psoriasis and should be used in the treat-

ment o! naopiastic diseases only when the polential benefil

- After ption, d hepatic
and’ I forms which can
d back to by hydrol
Yhose act as inhil of dihy reduc-
1ase and t !hymudymc ynthetase. Small ol

methotrexate po#glulamates may remain in lissues for ex-
tended periods. The relention and prolonged drug action of
these aclive metabolites vary among dMerenl cells, tissues and

the risk 1o the fetus. Women of childbearing potential
should not be started on methotrexate untit pregnancy is excluded
and should be fully counseled on the serious risk to the felus (see
PRECAUTIONS) shoutd m? become pregnant while undergoing

tumors. A small amount of bolism to 7 1,
may occur at doses

be avoided i either partner is receiv-

this metabolite may become sngmhcanl atthe high doses used

in osteogenic sarcoma.The aqueous solubility of 7-

hydroxymalnonexate is 3 to 5 fold lower than the parent
is partially by

Hora atter oral administration.

Half-Lite - The terminal half-lite reported for methotrexate is ap~

proximately three to ten hours for patients receiving treatmeni for

of low dose antineoplastic therapy {less than 30 mg/m?).

pahems receiving high doses of methotrexate, the terminal halt-
tifa is eight to 15 hours.

Excreoon Renal excration is the primary route of elimination, and
upon dosage and route of administration. With Wad-
nmlslrallon 80% to of the adminisiered dose is excreted
in the urine within 24 hours. There is limited biliary
excrehon amoummg 0 10% of lass of the administered dose

not
women of cmm«mg potential unless there is clear msdlcal
evidence that the benefits can be expedad to outweigh the
considered risks. Pregnani gs nasis should not
receive methotrexate. (See CON‘I’RAIN ICATIONS).

2. Metholrexate slimination is reduced in patients with im-
paired renal tunction, ascites, ar pleural etfusions. Such
patients require especially careful monitoring for toxicity,
and require dose reduction or, in some cases, discontinua-
tion of methotrexate administration.

3. Unoxpoc{uiy severe (sometimes (atal) bone marmow sup-
pression and gastrointestinal toumfy have been reported with
(usually in high

NSA!DsI (See mECAUTIONS Dmg lmeracuons)

4. M causes i fibrosis and cirrho-
sis. but generally onty after prolonged use. Acutely, fiver
enzyme elevations are frequently seen. These are usually
transient and asymptomatic, and alse do not appear pre-
dictive of subsequent hepatic disease. Liver biopsy after
sustained use often shows histolagic changes, and libro-
sis and cirrhosis hau been reported; these fatter lesions
may nol be by symp ar liver tunc-
tion tests in the psonasns populatian. For this reasoa,
periodic liver biopsies are usually recommended for psorni-
atic pa-tients who are under long-term treatmant. (See
PRECAUTIONS, Organ System Toxicity, Hepatic.)

5. Methotrexate-induced lung disease is a potentially danger-
ous lesion, which may occur acutely at any me during therapy
and which has been reported at doses as low as 7.5 mg/week.
1t is not always fully reversible. Pulmonary symptoms (espe-
cially a dry. nonproductive cough) may require interruplion of
treatment and - - eful Investigation

6. Diarrhea and uk i require of
therapy: otherwise. hemorrhaaic enteritis and death fmm i

CLINICAL PHARMACOLOGY
inhibits acid

must be reduced to !etvafvydrololales by this a'\zyme before they
can be utilized as camats of one-carbon groups in the synthesis ol
purine nucl ytate. Therefore, inter-
feres with DNA syn\‘nes:s repair, and cellular repiication. Actively
proliferating tissues such as malignant cells, bone marrow, fetal
cells, buccal and intestinal mucosa, and cefls ol the urinary blad-
der are in gen-eral more sensitive to this effect of methotrexate
When cellular proliteration in malignant hssues is grealer than

p: has been p

Renal excretion occurs by glomarular filtration and active tubular
due of ranal tubular
reabsorption has been observed in psonahc patients at doses be-
tween 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 methotrexate serum fevels. Ex-
callent oorrel ation has been 'oponad between methotrexate

in most normal lissues, impair
growth without irreversible damage to nmmal lissues.

In psoriasis, the rale of production of epithefial cells in the skin is
greatly increased over normal skin. This differential in prolitera-
tion rales is the basis for the use of methotrexate to control the
psoriatic process,

Methatrexate in high doses, toflowed by lsucovorin rescue, is used
as a part of the lrealment of patients with non-metastatic osteosa-
rcoma, The ormal rationale for high dose methotrexate therapy
was based on tha concept of selective rescue of normal tissues by
Yeucovorin. More recent evidence suggests that high dose meth-
otrexale may also overcome methatrexate resistance caused by
impaired active transport, decreased alfinity of dihydrofolic acid re-
ductase for levels ol di hy acid

g from gene
polyglutamalion o' melho(vexate The actual mecﬂamsm of action
is unknown,

Two Pediatric Oncology Group studies {one randomized and

one a ] ated a sig p

in relapse-free survival in patienls with non-melastatic osteosa-
rcoma, when high dose methotrexate with leucovorin rescue
was used in combinalion with other chematherapeutic agents
following surgical resectlor\ ol the primary tumor. These stud-
ies were not d ate the specific contribution
of high dose melho\mxa(elleucovorm rescue therapy to the
efficacy of the However, a can be
interred from the reports of objeclive responses ta this therapy

Methotrexate clearance rales vary widefy and are generally de-
creased at higher doses. Delayed dng dueslanoe has been identified
as one of the major factors toxicity. fi

ing dunng and for a minimum of three months after
therapy for male patienis, and during and for at least one ovulatory
cycle afier therapy for female patients. (See Boxed WARNINGS)

Because of the potential for serious adverse reactions Irom metho-
Irexale in breast ted inlants, il is contraindicated in nursing mothers.

Patients with psoriasis with alcohalism, alcoholic liver disease of
other chronic liver disease should not receive methotrexate

Patients with psoriasis who have overt or laboralory evidence of
immunodeficiency syndromes should nol receive methotrexale.

Patients with psoriasis who have preexusmng blood dyscrasias, such
as bone marrow penia, or 5ig-
nificant anemia, should not receive methotrexate

Patients with a known hypersensttivity to methotrexate should not
receive the drug.

WARNINGS -SEE BOXED WARNINGS.
PRECAUTIONS
General

Methotrexate has the potential lor serious toxicity. {See Boxec
WARNINGS). Toxic effects may be related in frequency and sever
ity ta dose or frequency of adminisiration bul have been seen at a'

use they can occur al any ime dunng therapy, it i
necessary to loflow patients on methotrexate closely, Most advers)
reactions are reversible if detected early. When such reactions d
occur, the drug should be reduced in dosage or discontinued an

has been postulated thal the toxicity af methotmxale for normal
tissuas is more dependent upon the duration of to the

should be taken H necessary, thi
could include the use of leucovorin caicium (See OVERDOSAGE
L]

drug rather than the peak level achieved. When a patient has de-
fayed drug elimination due to compromised renal function, a third
space effusion, or other causes, methotrexate serum concentra-
tions may remain efevated for prolonged periods

The polential for toxicity from high dose regimens or delayed ex-
cretion is reduced by the administration of leucovorin calcium dunng
the final phase of plasma eli Pl

therapy is tituted. it should be carnied out wil
caulion, with adeguate consideration of further need for the dru
and with increased alertness as 1o possible recurrence of toxicity

The clinical pharmacology of methotrexate has not been well stuc
+ed in older individh Oue lo diminished hepatic and renal functio
as well as decreased tolate stores in this population, refatively lo
doses should ba considered, and these patients shouki be close

natic monttoring of methotrexate serum concentrations may heip
identify those paheﬂts al high risk for melhouexale foxicily and aid
in proper ad dosing. for monitor-
ing serum melhouaxate levels, and for adwstment of leucovorin
dosing to reduce the nsk of methotrexale foxicity, are provided be-
low in DOSAGE AND ADMINISTRATION.

Methotrexate has been detected in human breast mifk. The highest
breast mifk to plasma concenlration ratio reached was 0.08: 1.

{NOICATIONS ANC USAGE

Neoplastic Diseases
Metholrexale is indicated in the treaiment of gestational choriocar-
cinoma, destf and hydatidi mole.

lor early signs of toxicity.

information for Patients

Patients should be informed of the early signs and symplor
of toxicity, of the need to see Iheir physician promptly if the
occur, and the need for close follow-up, including pertodic lab:
ratory tests 1o monilor toxicity.

Both the physician and pharmacist should emphasize to the p
tient thal the recommended dose is taken weekly in psoriasis, at
that mistaken daily use of the recommended dose has led to faf
toxicity. Prescriptions should not be written or refilled on a PF
basis

Patients should be informed of the potential benefit and risk in t
use of methotrexale The risk of effects on reproduclion shouid



discussed with both male and femals patients taking methotrexale.

Laboratory Tests
Patients herapy should be closety maoni-

Although there is evidence thal methotrexate causes chromosomat
damage 1o animal somatic cefls and human bone marrow celis, the
chinical significance remains uncertain. Benefits should be weighed
against the potential risks before using methotraxate alone or in

tored so that mm aﬂocls are ¢
1t with di

and piateiet counts, hepatic u\zymss mnal function tests, and a
chest X-ray. During therapy of psoriasis, monitoring of these pa-
rameters is recommended: hematology at least monthly, renal
function and liver function every 1 16 2 months. More frequeni moai-
toﬂng is usually indicated during ant lastic therapy. During initial

ing doses, or during periods of increased risk of elevated
methotrexala blood levels (eg, dehydration), more trequent moni-
toring may also be indicated.

Transient liver function test ities are d

after bion and iy not cause for modi-
fication of methatrexate therapy. Persistent iiver function test
abnormalities, and/or depression ol serum atbumin may be indica-
tors of serious liver toxicity and reguire evaluation. (See
PRECAUTIONS, Organ System Toxicity, Hepatic.)

A relationship belween abnormal liver function tests and
fib-rosis or cirrhosis of the liver has nol been eslablished
for patianis with psoriasis.

wnh other drugs especna!y in pediatric plhmh or

M . abortion, and
fetal delecls in humans. It has also been rsponed lo causl impair-
menl of fertility, and

during and hv a short period after cessation of therapy

f T ic Effects, Pregnancy Category X
See CONTRAINDICATIONS

Nursing Mothers
See C?NTRAIND!CA'HONSA

Pediatric Use
Safety and effectiveness in pediatric patients have not been estab-
¥shed, other than in cancer chemotherapy.

Organ System Toxicity
Gast.;o:mesnml Hf vomiting, diarrhea, o stomalitis occur, which ch may
resultin i re-

covery occurs. Methotrexate should be used with extreme: cmlﬂol\
in the presence of peptic uicer disease or uicerative colitis.

Pulmonary function lests may be useful if induced  } can suppress hematopoiesis and cause

lung disease is i baseline it anemia, ia, and/or Y in patients with ma-

are available fignancy and the drug should
be used with caution, i at all

Drug Interactions

Nonsteroidal anh—ummm.loz drugs should not be
prior o o concomwﬂy with hmgh doses of methotrexate us«ﬁ
in the

should be stopped immediately il
there is a significani drop in blood counts. In the treatment of

some NSAIDs walh high dose Mumale therapy has been re-
ported to elevate and prolong serum methotrexate ievels, resulting
in deaths from severe hematologic and gastroimestinal toxicity.

Caution should be usod when NSAle and salicylates are adminis-
tered These drugs
have been repoﬂedm reduce mombular etion of

methotrexate should be continued only it

the potential benalit warrants lhe risk of savere
Pationts with p

and lever snnuld be evaiuaied mmednalely and usually roqwa

[ therapy.

Hepatic: Methotrexate has the potential for acute (elevated tran-

ate in an animal model and may eénhance its toxicity.

par albumin, and toxicity may
be increased becnuse nl displacament by certain drugs, suc’n as
ind

a
twbular wampon s also diminished by probenecid; use of melhmr
exate with this drug should be carefully monilored

In the lreatment of patients with osigosarcoma, caution must
be exercised if high-dose metholrexate is administered in com-

bination with a agent
(eg, cisplatin).

Oral antiblotics such as i icol, and nonab-
sorbable broad i intastinal

may
absorption of methotraxate or interfere with the enterohepatic cir-
culation by inhibiting bowel flora and suppressing metabolism of
the drug by bacteria.

Penicillins may reduce the nmal clearance of methalrexate in-
creased sel
hemaluloglc and gas!mm\eﬁlmal toxicity have Deen observed with

high and fow dose methotrexate. Use of metholrexate with penicil-
lins should be carefully monitored.

and chronic (fibrosis and cirrhosis) hepatotoxicity.
Chronic toxicity is potentially fatal; it generally has oocurred after
jol use (generally two years or mara) and after a total dose
of at least 1.5 grams. In studies in psoriatic patients, hepalotoxicity
appeared to be a function of total cumulative dose and appeared t©
be enhanced by alcoholism, obesity, diabetes and advanced age.
An accurale incidence rate has not been determined; the rate of
progression and reversibility of lesions is not known. Special cau-
tion is in the of p g Wver damage of
impaired hepatic iunctlon

In psoniasis, liver function tests, including serum albumin, should
be performed periodically priof 10 dosing but are often normal
in the face of developing fibrasis or cirrhosis. These lesions
may be detectable only by biopsy. The usual recommendation
is ta obtain a liver biopsy at 1) pretherapy or shortly after initia-
tion of therapy (2 - 4 months), 2) a total cumulative dose of 1.5
?rams and 3 alter each additional 1.0 to 1.5 grams. Moderate
brosis or any citrthosis normally leads to discontinuation of
the drug; mild fibrosis normally suggests a repeat biopsy in 6
months. Milder histoiogic findings such as latty change and
low grade portal inf! an, are relal
pretherapy. Aithough these mild changes are usually notarea-
son lo avoid or discontinue methotrexate therapy, the drug
should be used wilh caution.

infect

Patients ivi i therapy with me and
atretinate or other retinoids sl\oukl be monitored closely Iov pos-
sible increased risk of hepatotoxici

Methotrexate may decrease the clearance of theophylline;
theophylline levels should be monitored when used con-
currently with methotrexate.

Vitamin preparations containing folic acid or its derivatives may
to methotrex-
ate. Pvellmmary anlmal and r\uman studies have shown that
small gt y ) en-
ter the CSF p ity as ofolate and, in
humans, remain 1 - 30rdsrsofmagnlluds Jower than the usuat
methotrexate g intrathecal
ton. Hov:eve:‘ high doses ol feucovorin may reduce the eflicacy

or ic States: Methotrexate should be used
with extreme caution in the presence of active infection, and is
usually contramdlcamu in patients with overl or (abaratory evi-
dence ol ion may be
ineffective when given dunng mathotrexale therapy. Immuni-
zation wilh live virus vaccines is generally nol recommended,
There have been reports of disseminated vaccinia inlactions
after in patients

ate therapy. Hypogammaglaobulinemia has been vepovled rarely.

Potentially faial W i i
carinii pneumonia, may occur with melholmxale |herapry When a
patienl presents with of
Pneumocystis camii preumonia shnuld be consldered

Neum/oglc There have been reporls of leukoencephalopathy

of lo patients
who have had al Senous y. fre-

Folate deficiency slates may increase methotrexale toxicity quently manifested as generahzad of !ocal seizures, has been
reported rarely 1o increase reported with y among pedi-

bone mar mw in patients. 9 . prob- alric palients with acule Iyrnphoblashc Ieukem»a who were
ably by an additive antifolate effect. troaled with (tgm/
m?). Symptomatic pauenls were commonly noted Io have leu-

[~ p of Fertility on
No L data exisl g the risk of ia with imagins sludnes Chronic leukoencephalapathy has
3 has been d in a number of  also been reponeg in patients who received repeated doses ol

animal studies for genic potential with ve resulls high-dose methotrexate with leucovorin rescue even without




cranial irradation. Di

stroke-like h

3 i ion of math does not al- P and plastic diseases. Py YClis caring|
ways resuit in complete recovery. monia was the mosi common infection. Other raponH:d infex
inciuded i hy Y is. Herpes 7
A transient acute neurologic syndrome has been observed inpa- . simpiox hepatitis, and dissemninated H, simplex.
tienis treated with high dose regimens. Manifeslations of this
pathy may include fusion, hemi is, Ophith. ",sariws‘""‘,‘lﬂvmns&
seizures and coma. The exart cause is unknown.
Pul 'y System: itis deaths have bee
Alter the intrathecal use of methotrexate, the central nervous  ported, and chronic interstitial obstructive pulmonary disease

system toxicity which may occur can be classified as follows.
acute chemi i it by such sympi as
headache, back pain, nuchal figidity, and fever; Sub-acute

occasionally occurred

Skin: erythematous rashes, pruritus, urticaria, photosens
ity, pi h a. ecchy telanai

myelopathy characterized byparaparas:dpamplegia . Pig: Y ges, alopecia, Y ] g
with involvemant with 0ne or more spinal nerve rools; chronic acne, furunculosis, erzlhsma multiforme, 1oxic epider
leuk ¥ i i , imitability, som- ysis, St ) yndi . skin necrosis,
nolence, ataxia, dementia, seizures and coma, This i foli & i
can be progressive and even fatal

Urog System: severe neph pathy or renal failure, azote(
Puk ¥: Pulmonary sympl y a dry nonp cystilis, he ia; defective oogy is or b
cough) or a non-specific g during meth sient ok ia, dysfunclion, vaginal discharge,
ale iherapy may be ind ofa ially d lesion and ; infertility, abortion, fetal defocts,

requira Ip and careful i igation. Afthough
clinically variable, the typical patient with metholrexate nduced lung
diseasa prasents with fever, cough, dyspnea, hypoxemia, and an
infiltrate on chest x-ray; infection needs 1o be excluded. This lesion
can occur at all dosages.

Ranal: High doses of methotrexate used in the treatment of os-
o may cay | damage leading to acute renal failure.
Nephrotoxicity is due primarity o the precipitation of methotrexate
and 7—hydmxymelhgmxaln in the renal ubules. Close attention to

renal function including hydration, wine aikalinization and
of serum inine levels are es-

sential for sate administration

Skin: Sevsrq, y fatgl, d , includ-

ing toxic ysis, Ster johnson y 3
exfoliative dermatitis, skin necrosis, and erythema multiforme,
have been Teported in childreq and adutts, within days of oral,

Other rarer reactions related fo or attributed to the use of me
olrexate such as nodulosis, itis, arthralgia/myalgia, I
of lib , diabetes, osteop: , Ssudden death,
versible lymphomas, and tumor lysis syndrome Anaphylact
reactions have been reported

Adverse Reactions in Psoriasis:
There are no recent placebo-controfied Inals in Ppatients with psor
sis. There are fwo Herature reports (Roanigk, 1969, and Nyto
1978) desenbin& large senes (n=204, 248} of psoriasis patier
trealed with methotrexate. Dosages ranged up 1o 25 per we
and treatment was administered for up lo four years. With the ¢
o alopacia, photosensitivity and “buming of skin esior
{each 3% lo 10%), the adverse reaction rates in these reports we
very simiar to those in the theumatoid arthritis studies.

OVERDOSAGE

g , Of admin-
istration. Reactions were noted after single or multiple low,
intermediate, or high doses of metholrexate in patients with

ic and n di X

Other precautions: Methotrexate shouid be used with extreme cau-
tion in the presence of debility.

its s fram third sp (eg. pleural

eftusions or ascites). This resufts in a prolonged Ierrm:? plasma

half-tfe and unexpacted loxicily. in patients with significant third
L b

space s, it is the fluid before
treatment and to monitor

0
plasma methotrexate levels.

Lesions of psoriasis ma& be by i i
fo uktraviolet radkation. Radiation dermatitis and sunbum may be
“recabed” by the use of methotrexate,

ADVERSE REACTIONS

IN GENERAL, THE INCIDENCE AND SEVERITY OF ACUTE SIDE
EFFECTS ARE RELATED TG DOSE AND FR|
MINISTRATION. THE MOST SERIOUS REACTIONS ARE
DISCUSSED ABOVE UNDER ORGAN SYSTEM TOXICITY (i

is indicated to diminish the toxicity and counteract t
effect of inadvertentty admini rdosages of meth
Leu-covorin administration should begin as promptly as possibh
As the time interval between methotrsxats administration and fe
covorin ini-tiation . the effe of & i
count g toxicity d ing of Ihe serum methot
exate concentra-tion is essential in detenmining the optimal dos
and duration of treatment with leucovorin.

In cases of massive ge, hyd and urinary alkal
ton may be r Y o prevent the i of methotrexaly
andlor its metabolites in the renal tubules. Neither hemodialysi:
nor perito-neal dialysis has been shown to improve methotrexate
elimination

Accidental intrathecal overdasage may require inlensive systemic
support. high-dose systemic leucovorin, alkaine duresis and rapid
CSF drainage and ventricuioiumbar pertusion.

DOSAGE AND ADMINISTRATION
atic Diseases

Oral administration in tablet form is otten preferred when low
doses are being administered since absorption is rapid and ef-
fective serum levels are obtained. Methotrexate for Injection
may be given by the tnlramuscular, intravenous, intra-arterial,
or in-trathecal route.

The most trequently reported adverse reactions include uk

itis, leukopenia, nausea, and abdomi distress. Other fra-
Quently reported adverse effects ara Malaise, undue fatigus, chils
and fover, dizziness and decreased resistance lo infection.

Other adverse reactions that have been reported with methotrex-
ale are fisted below by organ system. [n the oncolr
concomitant treatment and the undarlying disease make specific
attribution of a reaction to metholrexale difficutt.

AlrmamarySysIom: fingivitis, pharyngitis, stomatitis, anorexia, nau-
sea, vomiting, diarrhea, h: . melena, g i
uiceration and bieeding, enterilis, pancreatitis.

Card * pericarditis, effusion, hy . and
th ic events ing arterial thy is, cerebral
th is, deep vein thromb , retinal vein thy , throm-
b itis, and pul y embolus).

Central Nervous System: headaches, drowsiness, blurred vision.

Aphasia, hemij s, paresis and ions have also occurred
following adminéstration of mathotrexate. Fallowing low doses, there
have been occasional reports of transient subtie cogniiive dystunc-
tion, mood alteration or unusual cranial sensations.

Infection: Thera have been case reports of sometimes fatal oppor-
tunistic infections in patients receiving methotrexate therapy for

Chorio and simiiar troph diseases: Melh

5 ad orally or inty y in doses of 15 to 30
daity for a five-day course. Such courses are usually repeated 'or:g
1o 5 bmes as required, with rest periods of one or mora weeks
intarposed between courses, until any mandesting loxic symptoms
subside. The efecii of therapy is ordi y evail '% 24
hour quaniita-tive analysis of urinary chorionic %v\adolropm (hCG),
which should retumn to normal or less than 50 1U24 hr usually after
the third or fourth course and usually be followed by a complete
resolution of measurable lesions in 4 to 6woeks. One to two coursas
of methotr-exate after normalization of hCG 15 usually recom-
mended. Before each course of the drug careful clinical assessment
Is essantial. Cy-clic combination therapy of methotrexate with other
antitumor drugs has been reported as being useful.

Since hydatidilorm moie may precede choriocarcinoma, prophy-
lactic chemotherapy with methotrexate has been recommended.

Chy di is to be an invasive form of
hyd. mole. Meth is adm n these disease
slates in doses similar to those recommended for choriocarcinoma

Leukemia: Acute lymphoblastic leukemia in pediatric patients and
young adolescents is tha most responsive to present day chemo-
therapy. In young aduits and older patients, dlinical remission is
more difficult lo obtain and early relapse is more common,



Melh

alone or in with sieroids was used
initially for i ion of remi in acuta lymp touke-
mias. More re-cently d therapy, in ion with

other antileukemic drugs or in cyclic combinations with meth-
otrexate inctuded, has ap-peared to produce rapid and effective
remissions. When used for induction, methotrexate in doses ol
3.3 mg/m? in combination with 60 mg/m? of pradnisone,

daily, preduced remissions in 50% of pa-tients tveatad usuatly
within a period of 4 to 6 weeks. Meth

Osteosarcoma: An eflective adjuvant chemotherapy regimen re-
quuosmmlnmnonolxz«d chsmoihcmpemc
agents. in addition to high- wih

cue, these ag'snts may sy include doxorubicin, usphmn .ndms

‘combination

(Bco;nnmwmm-numm
stamng' methatrexats treatment is 12 grams/
m2. it this dose is not sutficient to produce a peak serum

with other agents appears % be the drug of chmcs for seeunng

methotr-
exate of 1,000 (107 molt) at the end of
the methotrexate infusion, the dose may be escalated to 15 grams/

mmmennn::\:1 of amwnducod

e care gemral clinical im-
m maintenance merapy is initiated, as foliows:
is adrrmsmrsd tmes weskly either by mouth or

combination chemotherapy regimens have been used
for bom ndochon maintenance therapy in acute lymphoblastic
feu-kemia. The physician should be familiar with the new advances
in antileukemic therapy.

Meningeal Leukemia: In the M or
Jeukemia, must
vative free msmotrame is diluted o a concentration of t n

an appropriate sterile, preservative free medium such as 0.
dium Chioride Injection.

is of

Pmsev»
mL in

) fluid volume is ! on
boo;surhcoarsa TheCSFlsalw%olmeadultvothalbmh
and reaches the adult volume in sevaral years.

Inirathecal methotrexate administration at a dose of 12 mg/
m? (maximum 15 mg) has been reported to result in low
CSF methotrexate concenlraunns and reduced efficacy in
pediatric patients and high concentrations and neurotoxic-
ity in adults. The following dosage regimen is based on age
instead of body surface area:

m?in If the patient is vomiting or is unabie
o tolerate oral medication, leuco-vornin is given [V or IM at the same
dose and schedule.

arelirefymdevabo nonreversible oliguric renal failure. In addition
to ap-propriate leucovorin lhsrapv.thesnpanens require confinu-
Mmﬁmmumryakaﬁnmm and close monitoring of fluid
electrolyte status, untl the serum methotrexate lovel has fallen
mmmo%marammmw!mhasresdmd

6.50me patients wiil have

unused portion.
See package insert for routes of administration.
Rx only

i elimi-
nation, or abnom\almas in renal foll

by:
Bigmar Pharm: s SA

, which a but tess

severe than the abnormalities dsscnbed in the table beiow.

for:

These abnormalities may or may not be g with sig-
nificant clinical toxicity. If significant clinical toxicity is

quar Inc.

observed, leucovorin rescue should for an addi-
tional 24 hours (total 14 doses over 84 hours) in subsequon(

. OH 43031

Drug’ Dose* Treatment Week courses of therapy. The possibifity that the patient is taking other  Rev 06, November 1998
After Surgery medications which interact with methotrexate (eg, medications
which may interfere with methotrexate binding to senum albumin, REFERENCES -~
Methotrexate 12g/m? IV as 4,56.7.11,12,15, or elimi-nation) should always be reconsidered when laboratory 1. Roenigk HH, Auerbach R, Maibach Hl, et al. Methotrex
4 hour infusion 16,29,30,44,45 abnormaiities or clinical toxiCities are observed. Psa-riasis: Revised Guidelines. J Am Acad Dermatol
{starting dose) 19:145-156
CAUTION: DO NOT ADMINISTER LEUCOVORIN
Leucovorin 15 mg orally every INTRATHECALLY. 2.Kremer JM, el al. Metholrexate for Rheumatoid Arthritis.
six hours for 1 sted Guidelines for Monitoring Liver Yoxicity, Arth A
doses starting al Psoriasls: ?394 37:316-328
24 hours after The patient showd be fully informed of the risks involved and
start of methotrexate should be under constant supervision of the physician. (See 3. Recommendanons for the Safe Handhn ol Paren
infusion. Information for Patients Under PRECAUTIONS). 4 Drugs. NIH P -2621. For s¢
of hematalogic, hepatic, renal, and pulmonary tunction should the . u,s Po
Doxonubicin® as 30 mg/m? day IV 817 be made by history, physical examination, and laboratory tests O!hce—Washlngtm Dc 20402
a singie drug x 3days bolmu bogmnm?‘ periodically during, and before reinstituting
erapy. (See PRE AUTIONS) Appropriale 4 AMA Council Repon. Guidelines for Handling Paren
Doxorubicin® 50 mg/m? IV 20,23.33,36 sieps should be taken lo avoid '? JX MA, 1985, 253(11):159-1592.
Cisplatin® 100 mg/m? IV 20,23,33,36 therapy. {(See PRECAUTIONS AND éONTRAI DICATIONS).
~ - 5. National Study Commission on Cytatoxic Exposure-Recom:
Bleomycin: 15 units/m? IV 2,13.26,39,42 All schedules shoukd be continually tailored to the individual pa- dations for Handling Cytotoxic Agenits. Available from Lot
x 2 days tient. An initial test dose may be given prior io the regular dosing Jeff D, Chairman, National Study Commission on
Cyclophosphamide* 600 mg/m? IV 2,13.26,39.42 schedule o detect any extrame sansitivity to adversa effects (See taxic ums‘ Massachusetts Coblege of Pharmacy and /
x2 ADVERSE REACTIONS). Maximal myelosuppression usually oc- Haalth Sciences, 179 Longwood Averue, Boston, Massa
Dactinomycin® 06 g:aglm’ v 2,13,26,39.42 curs in seven to ten days. setls 02115
x 2 days

AGE {ysars) DOSE {mg)
<1 [
1 a
2 10
3 or older 12
In one study in patients under the age of 40, this dosage regimen
b0 resuit in more CSF

tons and less neurotoxicity. Another study in pediatric patients with
Nmofmynctoukermacmnpaled this regimen o a dos of 12
:&n‘ 15mg). a in the rate of CNS
sswasobssrvedmlhegrwpwhosedumwasbasedonaga

Because the CSF volume and tumover may decrease with age, a
dose reduction may be indicated in elderly patients.

For the treaiment of meni tauk i

ate may be given at intervals of 2 10 § days. However,
administration at intervals of lsss than 1 week may result in in-
creased toxicity. until
the cell count of the cerabmspmal Ruid ve!ums to normal. At this
point one against
meningeal leukemia, Iha dosa is the samo as for trealment
sxcept for the intervals of administration. On this subject, it is
advisable for the physician lo consult the medical literature.

Unioward side effects may occur with any given intrathecal injec-
bon and are commonly neurological in characial Large doses may

en route ap-
poavs sig- m!lcanﬂy in the systemic arculallon and may cause
systemic methotrexale loxicity. Therefore, systemic antileukemic
therapy with the dmg should be appropriately adjusted, reduced
or ocal | i of the central
nervous system may not respond to i

* Link MP, Goorin AM, Miser AW, et al: The effect of adiuvant chemo-
therapy on relapse-free survival in patients with osteasarcoma of
the extremity. N Engl J of Med 1986; 314(No.25):1600-1606

*See each respective packags msen for full prescnbmg informa-
tion. Dosage may b of
drug-| mducad toxicity.

When these higher doses of are to be i
the following safety guidelines shoutd be closety observed.

GUIDELINES FOR METHOTREXATE THERAPY WITH
LEUCOVORIN RESCUE
1 Aﬂr_?inimﬁon of methotrexate should be delayed until recov-
ery il
-rylhs WBC count is less than 1500/microliter
« the neutrophil count s less than 200/microliter
« the platelet count is less than 75,000/microliter
« the serum bilirubin level is greater than 1.2 mg/di

the SGPT level is greater than 450 U

mucositis is present, untif there is evidence of healing
persistent pleural effusion is present; this should be drained
dry prior fo infusion.

2. Adequate renal function must be documented

Psonasis: Recommendsd Slarting Dose Schedule

1. Weekly single oral IM or IV dosage scnsdule 10 10 25 mg per
week untit adequate response is acfweved

2.Divided oral dose schedule: 2.5 mg at 12 hour infervals for
three doses.

Dosages in each scheduie may be gradualty adjusted to achseve
op-timal clinical resp : 30 mg/ should not
be exceedsd

Once optimal clinical response has been achiaved, each dos-
a j@ schedule should be reduced to the lowest possible amount

of drug and to thel est possible rest period. The use of meth-
otrexate may 'mit the return to convenlionat topical therapy,
which should enccuraqed.

HANDLING AND DISPOSAL

Procedures for proper handhng and disposal of anticancer drugs
should be considered. Several guidelines on this subject have
published. ** There & ns o general agrsemanl that all of the proce-
dures g y or app

Parenteral drug products should be lnspecled wsually for par-
ticulate matter and or to

alion,

a.Serum creatinine must be nomal, and i
must be greater than 60 mi/min, beéore tnmanon of morapy
b. Serum creatinine must be priorto
course of therapy. i serum cmmnmo has mcraassd by 50%
or more compared (o a prior value, the creatinine clearance
rust be measured and documented to be greater !han 80 ml/

min{eveni the is shil i range)
3. Patients must be well hydraled, and must be treated with so-
dium bicarb for urinary

and is best treated with radiotherapy.

Lymphomas in Burkitt's lumor Stages HI, melhutrsxale has pro-

case: dosage
is IO 025 mg/day oralty lor 4 1o B days. In Stage I, mathotrexate
is com-monly given concomitantly with other antitumor agents. Treat-
ment in all stages, usually consists of several courses of the drug
interposed wilh 7 to 10 day rest periods. Lymphosarcomas in Slage
It may re-spond lo combined drug therapy with methotrexate given
n doses of 0.625 to 2.5 mg/kg daily.

Mycosis Ft des: Therapy wih ars to produce
clinical remissions in one halt of he cases treated. Dosage is usu-
ally 2.5 to 10 myg daity by mouth for weeks or months. Dose levels
of drug and adjustment of dose regimen by reduction or cessation
of drug are guided by patient response and hematotogic monitor-
ing. Melh-otrexate has been given intramuscularly in doses of 50
mg once weekly or 25 mg 2 times weekly.

a. Administer 1,000 mL/m? of intravenous fuid over 6 hours prior
to inftialion of the metholrexate infusion. Continue hydration
at 125 mUmahr (3 lilers/m?/day) during the methotrexate infu-
sion, and for 2 days after the infusion has been completed.

b Alkatinize urine to maintain pH above 7.0 during methotrexate
infusion and leucovorin calcium This can bg accom-
phshed by the administration of sodium bicarbonate orally or

ion inlo a separate i solution.

4. Repeal serurn creatinine and serum metholrexale 24 hours at-
ter starting mathotrexale and al leasi once daily until the
methotrexate level is below 5 x 10* molL (0.05 i )

solution and conlainer perrmt

RECONSTITUTION OF LYOPHILIZED POWDER
Reconstitule immediately prior to use,

Methotrexate for injection should be reconstituted with an appropri-
ate sterile preservative free medium such as 5% Dextrose Sohmom
or Sodium Chloride injection. The 1 gram vial should be reconst!

tuted with 19.4 mL to a concentration of 50 mg/mL. When h|gn
doses of metholrexate are administered by IV infusion, the total
dose is diluted in 5% Dextrose Solution.

6. Clinical Oncological Society of Australia: Guidelines and Rex
tions for Safe Handling of Antingoplastic Agents. M
Ausm!ha 1983; 1:426-428.

7.Jones RB, et al. Safe Handling of Chemotherapeutic Agen
Report From the Mount Sinai ical Center. Ca-A Cancer..
nal for Clinicians Sept/Oct 1983; 258-263

8. American Society of Hospital Pharmacists Technical Assiste
Builetin on Handling Cytotoxic and Hazardous Drugs. Am J +
Pharm 1990; 47:1033-1049

9. OSHA Work-Practice Guidelines for Personnel Dealing with C
toxic (Antineoplastic) Drugs. Am J Hosp Pharm, 15
43:1193-1204

*LEYCOVORIN RESCUE SCHEDULES FOLLOWING TRE
MENT WITH HIGHER DOSES OF METHOTREXATE
Clinical Normal

Findings: Serum metholrexate level :wptoxlmateh
micromalar at 24 hours after administration, 1 micromolar al
hours, and less than 0.2 micromolar at 72 hours.
Leucovorin Dasage snd Duration: 15 mg PO, IM, or IV
hours for 60 hours (10 doses starting at 24 hours alter star
methotrexate infusion).

Clinical Situation: Delayed Late Methotrexate Elimination
Laboratory Findings: Serum methotrexate level remaining atx
0.2 micromolar at 72 hours, and more than 0.05 micromolar at
hours after adminisiration.

Leucovorin and Duration: Continue 15 mg PO, M. 01
q 6 hours, until metholrexate level is than 0.05 micromolar.

Clinicat Delayed Earty El a

or Evidence of Acute Renal Injury

Laborsatory Findings: Serum methotrexale level of 50 micron

Iar or mom at 24 hours, or § micromolar or more at 48 hours at
1

Fori injection, of 1 mg/mlL
with an appropnate sienie, pmservauve free medium such as So-
dium Chloride tnjection.

HOW SUPPLIED
Methotrexate for injection USP, Lyophilized, Preservative Free, for
Single Use Only.

Each 1 g vial of tyophilized powder contains methotrexate sodium
quivaienito 1 g

5. The tabie below provides guidelines for leucovorin calcium dos-
age based upon serum metholrexate leveis. (See table below.)

Patients who experience delayed early methotrexate elimination

1gwal

Store at controlled room temperature 15-30°C (59°-86°F). Pro-
tect From Light. Relain in carton until time of use. Discard

a 100% or greater ncrease in serum cre:
nine Ievel at 24 hours after methotrexate adminisiration (eg,
increase from 0.5 mg/dL to a level ot 1 mg/dL or more)
Leucovorin Dosa?e and Duration: 150 mq IV q 3 hours,
meth-otrexate level is less than 1 micromolar; then 15 mg IV ¢
hours until methotrexate level is less than 0.05 micromolar.
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METHOTREXATE
FOR INJECTION USP

19

Lyophilized
PRESERVATIVE FREE

1 g Single Dose Vial Sterile

See package insert for routes
of administration. .

-

Usual Dosage: Consult package insert for
dosage and full prescribing information.

Each vial contains lyophilized Methotrexate
Sodium equivalent 1o 1000 mg methotrex-
ate and approximately 7 mEq of sodium.
Inactive ingredients: Sodium hydroxide and/
or hydrochloric acid may be added to ad-
just pH to 8.5 - 8.7 during manufacture.

Rx only

METHOTREXATE
FOR INJECTION USP

19

~ Lyophilized
PRESERVATIVE FREE

1 g Single Dose Vial Sterile

See package insert for routes
of administration.
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Store between 15° - 30°C (59° - 86°F). PRO-
TECT FROM LIGHT. Retain in carton unti
time of use. Discard unused portion.

Reconstitute immediately priof to use with
19.4 mL of an appropriate sterile,
preservative-free medium to a
concentration of 50 mg/mL.

WARNING: SEE PACKAGE INSERT
FOR FULL PRESCRIBING INFORMA-
TION AND BOXED WARNINGS.

Manufactured by:
Bigmar Pharmaceuticals SA
Barbengo, Switzerland

Manufactured for:
Bigmar, Inc.
Johnstown, OH 43031




METHOTREXATE
FOR INJECTION USP

1g

Lyophilized
PRESERVATIVE FREE

1 g Single Doee Vial

See package insert for routes of

adminietration.

Rx only

Rergregre]

Usual Dosage: Consult package insert for dosage and full prescribing
information.

Raconetitte immediately prior to use with 19.4 mL of an appropriate sterlie,
preservative-free modium to a concentration of 50 mg/mL.
Emumswimmmmsmmvdmto‘m
methotrexate and approximately 7 mEq of sodium. o 3% "“n
inactive ingredients: Sodium hydro )ddearﬂomydmd\bdcaddnﬁybh 4\
1o adjust pH to 8.5 - 8.7 during manufacive. T )
Store betwoen 15° - 30°C (58 - 86°F), PROTECT FROM usuf Rslanh
carton until ime of use. Diseam}msd portion.

WARNING: SEE PACKAGE IMSERT FOR FULL PRESCRSBING INFOR-
MATION AND BOXED WARNINGS."

Manufactured by: - Manutactured for:
Bigmar Pharmaceuticals SA Bigmar, Inc.
Barbengo, Switzerland Johastown, OH 43031
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