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6. Diarthea and

therapy: otherwise, hemontagic enteritis and death from i m»
testinal parforation may occur.

A ue therapy to the efficacy of the combination.
However, acon«hmmmnbonhmmmmofobpc
tive responses to this therapy in patients with metastatic osteosar-
corna, and from reports of exiensive tumor necrosis following pre-

METHOTREXATE
INJECTION USP
(Contains Preservative)

of this therapy to patients with non-meta-

7. Malignant lymphomas, which may regress P
may oocur in patients receiving jow- static osteosarcoma.
dose and, thus, ma‘ not r u:ra cytotoxic .
. D B

does not mqress aporopriate maxmam should be inshituted.

B. Like other cytotoxic dmnps methotrexate may induce Yu-
mor lysis syndrome” in with rapidly growing tumors.

may
orovom or alleviate lhls ccmphcahon

WARNINGS

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

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

METHOTREXATE SHOULD BE USED ONLY iN LIFE
THREATENING NEOPLASTIC DISEASES, OH IN PATIENTS
WITH PSORIASIS WITH SEVERE, RECALCITRANT, DIS-
ABLING DISEASE WHICH IS NOT ADEQUATELV
RESPONSIVE TO OTHER FORMS OF THERAPY.

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

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

PATIENTS SHOULD BE iINFORMED BY THEIR PHYSICIAN
OF THE RISKS INVOLVED AND BF UNDER A PHYSICIAN'S
E THROUGHOUT THERAPY.

THE USE OF METHOTREXATE HIGH DOSE REGIMENS
RECOMMENDED FOR OSTEOSARCOMA REQUIRES ME-
TICULOUS CARE. ﬁ” DOSAGE AND ADMINISTRATION )
HIGH DOSE RESIMENS FOR OTHER NEQPLASTIC DIS-
EASES ARE INVESTIGATIONAL AND A THERAPEUTIC
ADVANTAGE HAS NOT BEEN ESTABLISHED.

METHOTREXATE FOAMULATIONS AND DILUENTS
CONTAINING PRESERVATIVES MUST NOT BE USED
FOR INTRATHECAL OR HIGH DOSE METHOTREX-
ATE TRERAPY.

1. Methotrexate has been reported to cause fetal death and/
of congertital anomalies. Therefore, it is not recommended for
women of childbearing potential unless there is clear medical
evidence that the benefits can be expected 10 outweigh the
considered fisks. Pregnant women with psoriasis should not
receive methalrexate. (See CONTRAINDICATIONS).

2. Methotrexate elimination is reduced in patients with im-
paired renal functions, ascites, or pleural et Such

9. Sever Y fatal, skin reactions have been reported
lollowmg smgls or multiple doses of methotrexate. Reactions
have oacurred wmn days of oral, Inuamuscular mtlavenous

has been
reported with discontinuation of therapy. (See FRECAUYIONS

routes of mpwcm After imrarmscular nn'en-on peak serum con-
centrations occur in 30 to 60 minut

Distribution- Aer i ion, the initial volume of
distribution is approximately 0.18 L/kg {18% of weight) and
steady- state volume of distribution is approximatety 0.4 10 0.8 L/kg
{40 to B0% of body weight). Methotrexate competes with reduced
folates for active transpor across cell membranes by means of a

single carriar-mediated active transport process. At serur concen-
trations grealer than 100 micromolar, passive diffusion becomes a
g::;o« pathway by which offective intracesiular concentrations can

Omn Systern Toxklty, skin.} in serum is 50% protein
bound. Laboralory studies demonstrate 1 mal it may bo displaced
10. i fatal opp istic inf 1romplsmaa
Pnoumocysns carinii pneumonia, may occus with metho!b % yciines, icol, and pher
exate therapy.
[@)) s not the blood pinal fluid bar-
DESCR'PTION == rierin merapeuuc amounts when given parentecally.
(for A i ite used in 3 i
the treaiment of certain neoplastic dlseasos and severe psoniasis. (., - After ab goes M',\:: and
b con-
i is N-{4-(((2.4-diamino-6 inyl) (] verled back to memolrelala by dew[ﬁ 2yies. These
rrwnvyﬂmothylammolbeﬂmyih lutarnic acid. polyghutamates act as mhlbnors ol 1se and

The structural formula is:

HOOCCH,CH, - '

Tne molecutar formula is: C,H,N,O, "

The molscular weight is: 454.45

Mathotrexate lnwcnon USP is sterile and non-pyrogenic and may
be given by the intramuscular, intravenous of intra-arferial route.
(See DOSAGE AND ADMINISTRATION). However, this praser-
valive formulation contains Banzyl Alcohol and must nol be used
for intrathecal or high dose therapy.

Each mi. cortains methotrexate sodium equivalent to 25 mg meth-
otrexate, Preservalive: Benzyl Aicohol 0.90% wiv, and the lollowing
inactive mgrediants: Sodium Chioride 0.26% w/v and Water for in-
fection qs ad 100% v. Sodium Hydroxide and/or Hydvochloric Acid
may be added to adjust the pH during manufacture to 8.5 -8.7.

CLINICAL PHARMACOLOGV

must be rsduoed fo Isulfvydtoloutas by this er\zyme bavors they
can be utilized as camers of one-cavbon groups in the synthesns of

polygluiarnah?s rna/ remain in ussue§ "
retenhnn and .&obngsd drug action ‘of these active Metabolites
ry amony different cells, nssues tumndrs. The agueous solu-
blhry of 7vhydmxymemotrexale s 305 hﬂ lqwanhm the parent
A small amount of
may ‘ocour at doses commonly pmrscnbeti Msmvtrcxa(e is partially
metabolized by intestinal flora after oral admlmmn

Half-Lile - The terminal half-life reported for meﬂ\otrexate is ap-
proximately three to ten hours for patienis receiving treatment for
gsonasus or low dose antineopiastic therapy (less than 30 mg/m?).

or patients receiving high doses of metholrexate, the lermmal half-
e is eight to 15 hours. ~

Excretion - Renal exargtion 1 the primary route of elimination and

is dependent ypon dasafe-  administration. With IV ad-

mm:stmlm 80% to Iministered dose is excreted

in the urine rs. There is fimited biliasy ex-

crellon amnunnng lo 10% daJpss of the administered dose
of has been

Renal excretion occurs by glomerulav filtration and active tubular
of renal tubular
reabsorplion has been observed ln psonaﬂc patients at doses be-

tween 7.5 and 30 mg. impaired renal function, as well as concurrent
use ol drugs such as weak organic acids thal alse undergo tubular
secretion, can markedly incsease methotrexale serum levels. Ex

cellent correlation has been reporied between methotrexate

patients require espacially caretul monitoring for toxicity,
and require dose reduction or, in some cases, discontinu-
ation of metholrexate administration.

3. Unexpecledly severe (sometimes fatal) bone marrow sup-
pression and gasuomlastlnal toxicity have been lworled with
of {usualy in high

ge with somé nonstercidal anti-inflammalory drugs
(NSA Ds). {See PHECAUTIONS Drug interactions)

4. causes hep y. fibrosis and cirrho-
sis, but generally only after pmlonged use. Aculely, liver
enzyme elevations are Irequently seen. These are usually
transient and asymptomatic, and alsc do not appear pre-
dictive of subsequant hepatic disease. Liver biopsy afisr
sustained use offen shows histolagic changes, and fibro-
sis and cirrhosis have been reported; these lalier lgsions
may not be by sy or liver tunc-
lion tesls in the psouasss population. For this reason,
periodic liver biopsies are usuaily recommended tor pso-
ralic palients who are under long-term Ireatment, (See
PRECAUTIONS. Qrgan Syslem Toxicity, Hepatic).

S. Methotrexale-induced lung disease is a potentially danger-
ous lesion, which may occur acutely at any ime during therapy
and which has been reported al doses as low as 7.5 mg/weak.

1tis not aMays tully reversible. Putmonary symptoms (espe-
-~ nanoroductive oough) may require interruption ol

?: aj inter- and
res with DNA synthesis, repair, and celular rephcanon Actively
g tissues such as calls, bone marow, feta!

oells buccal and inteslinal mucosa, and cells of tha urinary blad-
der are in general more sansitive to this effect of methotrexate.
When cellular proliferation in malignanl tissues is greatef than
in most normal tissues, methotrexate may impair malignant
growth without irreversible damage to normal tissues

In psoriasis, the rate of p i i cells in the skin
is grsatly increased avef normal skm This differential in prolif-
eralion rates is the basis for the use of methairexate to control
the psoriatic process.

Methotrexate in high doses. followad by leucovorin rescue, is used
as a part of the of patients with osteosa-
reomd. The original rationale for high dose methotrexate therapy
was based on the concept of selactive rescue of normal tissues by
leucovorin. More recent evidenca suggests that high dose meth-
otrexata may also overcome methotrexate resistance caused by
|rnpand active transport, decreased affinty of dihydrofotic aad
g from gene lit or

hygh on of The actual ism of action

s unknown.

Two Pediatric Oncology Group studies {one randomized and one
a

Mathotrexate clearance rates vary widely and are am.g::eraly arru
doses, Delayed drug dearance has been ids as one o
major tactors responsible for methotrexate toxicily. It has been pos
tulated that the loxicity of methotrexate for normal lissues is more
dependent upon the duration of exposure to the drug rather than
the peak level achieved. When a patient has delayed drug elimina-
lion due to compromised renal tuncton, a third space eftusion, oc
other causes, metholrexale serum concenlrations may remain el-
evated for prolonged periods

The potential for toxicity from high dose regimens or delayed

excretion is reduced by the administration of ieucovorin cal-

cmm dunng the final phase of methotrexate plasma eliminalion.
g ot serum

hons may help identity “those patients at high risk )ov

methoirexate (OXICI(V and aAd in proper adjustments of leucov-

orin dasvr:jg sefum

levels, and lor adms(rnenl ol leucovorin dosing lo raduce the

risk o methotrexate toxicity, are provided below in DOSAGE

AND ADMINISTRATION

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

INDICATI%INS AND USAGE

in re-
*ag:evrse survival in patients With non i
n high dose methotrexate with feucovorin rescue was used in

with other ch at;us following surgi-
calrmcnonallhsprmrymmor These studies were not designed
the spacific of high dose

saases
Metfmrexale is indicated in the treatment of geslamonal chonocar
cinoma, ch and hy

In acute lymphocytic leukemia, is indicated in the pro-



phyiaxis of meningeat leukemia and is used in therapy Lab Tests
n combination with other ch ic agents, Patients un’dsrgoing Methotrexate therapy shouid be closely moni-
lored so that toxic effects are detecled promptly, Bassiine
Methotrexate is used alone or in i with other anti should include a complete blood count wi differential
i agents in the treatment of braast cancer, epidermoid cancars of the &nd piatelst counts, hepatic enzymes, renal funchion tests and a
head and neck, adh mycosis fungoides, and I g , par- chest X-ray. During therapy of psoriasis, monitoring of thess pa-
teularty squamous cell and small cell types. Methotrexats is also rameters is recommended: hematology al least monthly, renal
'““0‘ dva. o wil agents in the treat- i and fiver funclion every 110 2 months. More uommom;
ment of advanced stay nan-Hodgkin's lymphomas, toring is usually indicated duri J ic therapy. Ouring initia!
* or changing doses, or mringm;?enods of increased nisk M’;’gvated
Mathotrexate in high doses followed by leucovorin rescue in ath biood levels (eg, dehydrat ). more frequent moni-

bination with other ch h agents is sffective in toring may also be indicated.
: prolonging relapse-iree survival in patients with non-metastatic )
© osteo: who have underg surgical resection or am- Transient kver function test abnormalities are observed

. putalion for the primary tumor. after methotrexate adminisiration and are hat causs for mod-
fication of methotrexate therapy. Persistent liver furction test
: Psoriasls a lities, and/or depression of serum albumin may be indica-

ome_r forms of me_mw but only

Methotrexate is indicated in the symptomatic control of severe, re-
calcitrant, disabling psoriasis tha is not adequately responsive to
when the s ha:

* CONTRAINDICATIONS

Methotraxale can cause fetal death or teratogenic effects when ad-
: . Whe
]

tors of serious liver toxicity and require evaluation. (Sen
PRECAUTIONS, Organ System Toxicity, Hepalic).

A relationship between abnormal fiver function tests and fibrosis
or cirrhosis of the liver has not been established for pationts
with psoriasis.

clinicat significance remains uncertain. Benelits should be
woighed against the potential risk before using methotrexate
alone or in combination with other dnﬁs‘ especially in pediat-
fic patients or young adults. Methotrexate causes
embryotoxicily, abortion, and fetal defects in humans. It has
also been reported fo cause impairmenl of ferliity, oligosper-
mia and menstrual dystunction in humans, during and for a short
period after cessation of therapy.

Pmnrgiu : Teratogenic Effects, Pregnancy Category X.
See C’gNTRAIND'CATIONS.
Pediatric Use

Safety and etfectiveness in pediatric patenls have not been estab-
lished, other than in cancer chemotherapy

Organ System Toxicity
Ga;r’trnmhiesbhal. I vorting, diarrhvea, or stomattis occur, which may
resultin dehy i h should be di inued until re-

covery occurs. Membllexale should be used with extreme caution
in the presence of Ppeptic ulcer disease ac ulcerative colitis.

He e My €an suppress tw 's and cause
Pulmonary function tesis may be useful if induced  anemia, louk penia, andior yiope in patients with ma.
lung disease is , y if baseline lignancy and i b . the drug should
are available. be used wrih caution, if ai a)

"
in pregnant palients with Psoriasis and should be used in the treat-
ment of neaplastic dissases only when the
\ fetus. Women of chil

PRECAUTIONS) shoud the: become pregnant whil i
X X ) ™ Pregnant while undergoing

be avoided i sithar partner is raceiv-

thot during and for a mini of three months after

* therapy for mate patiants. and during and for at least one ovulatory

cycle after therapy for female patients. (See Boxed WARNINGS).

of the potential for serious adverse reactions Irom metho-

* Because
trexate in breast fed infants, itis Contraindicated in nursing mothers.

¢ Patients with psoriasis with alcoholism, alcoholic tiver disease or
+ other chronic liver disease shouid not receive metholrexate.

. Patients with psoriasis who have overt o laboratory evidence of
. #mmunodeficiency syndromes shouid ot receive methotrexate.

" Patients with psonasis who have Preexisting blood dyscrasias, such
louk "

; nificant anemia, should not receive methotrexate

as bone marrow hy N penia, or sig-

: Patients with a known hypersensitivity to methotrexate should not
+ Teceive the drug.

- WARNINGS -SEE BOXED WARNINGS.

PRECAUTIONS
General

' Methotrexate has the potential for serious toxicity (See Boxed
W, fects

INGS). Toxic of M2y be ralated in frequency and severi

* to dose or frequency of administration bul have been seen al all

doses, Because can accur at any time dunng thera, , it is
hecessary 1o follow patients on Methotrexate closely Most a rse
reactions are reversible if delected &arly. When such reactions do
occur, the drug should be reduced in dosage o discontinued and
appropriate corrective measures should be taken. Il necassary, this
could include the use of leucovorin calcium (see OVERDOS, GE).
It methotrexate therapy is reinstituted, it should be carried out with
caution, with adequate consideration of further need for the drug
and increased alertness as 1o possible recurrence of toxicity.

The dinical pharmacoiogy of methotrexate has not been well stud-
ied in older individuals. Due to dimimshe_d hepatic and renal function

Information for Patients

Drug Interactions

Nonsteroidal ann’«inﬂammabzedmgs should not be ad
pﬂortoorcmraunﬂywim higrtndosesol hy

0 the tre H

" dmint of
some NSAIDs with high dose matholrexate therapy has been re-
ported to elevate and prolong serum methoirexate tovels, resuiting
1n deaths from severe hematologic and gastrointestinal Toxicity.

Caution should be used when NSAIDs and salicylates are adminis-
lerad concomitantly with iower doses of methotrexate. These drugs
have been raported to reduce the tubular secretion of methotrex-
ate in an animal mode! and may enhance its loxicity.

Metholrexate is partially bound o serum albumin, and toxicity may
be increased because of displacement by centain drugs, such as
h N in, and sulf

Y a 3 yloin, . Renal
Wbular transport s also diminished by probenscid; use of methotr-
exate with this drug should be carefully monitored.

In the treatment of patients with osteosarcoma, caution must
be ised if high-dose ate is admi

In psoriasis, methotrexate should be stopped Immediately if
there is a fi drop in blood counts. in the treatment of
used plastic d . meth should be continued only if
g the p ial benefit warrants the risk of severe

myslosuppression. Patients with profound granuiecytopenia
and lever should be evaluaied immediately and usually require
parenteral broad-spectrum antibtotic therapy.

Hepatic: Methotrexale has ihe polential for acute (elevated tran-
saminases) and chronic (fibrosis ang cirthosis) hepalo(oxicl‘ty,
Cheonic toxicity is potentially fatal; 1 generally has occurred after

use {genarally two years or more) and after a total dose
of atieast 1.5 grams. in studies in psorialic patienls, hepatotoxicity
appeared 10 be a function of total cumulative dose and appeared to
be enhanced by alcohokism, obesty, diabetes and advanced age.
An accurate incidence rale has not been determined; the rate of
progression and reversibiity of lesions is not known. ial cau-
tion is indicated in the presence of preexisting liver damage or
tmpaired hepatic function.

In psoriasis, liver function tesls, including serum atbumin,

should be performed Panod:cally prior to dosing but are often

normat in the tace of developm%l fibrosis or cirrhosis These

lesions mar be detectabie only by biopsy. The usual recom-
s

to obtain a liver biopsy at 1) pretherapy or shortly
after initiation of therapy (2-4 monihs}, 2) a lotal cumulalive
dose of 1.5 grams, and 3) after each additional 1.0t0 1.5 grams.
M K

it hi in com-

bination with a ially nep h peutic agent
(eg. cisplatin).
Oral antibiotics such as ine, chlorampl . and nonab-
sorbable broad ibiotics, may d i i

ion of methotrexate or interlere with ihe enterophepatic cir-
culation by inhibiting bows! flora and pressing bolism of
the drug by bacteria,
Penicillins may reduce the renal clearance of methotrexate;
[ d serum of meth le with concomi-
tant h, is oxicity have been

and inal t
observed with low dose matholrexate. Use of methotrexate with
penicitling shouid be carelully monitored

Patients receiving concomitant therapy with methotrexate and
étretinate or oiher retinoids should be monitored closely for pos-
sible higher risk of hepatotoxicity.

fibeosis or any cirrhosis normally leads to discon-
ﬂnuatiog\ of the drug; mild fj

mon pretherapy. Although these mild changes are usually nol
a reason to avoid or discontinue methotrexate therapy. the drug
should be used with caution.

Infection or Immunologic States; Methotrexate should be used with
extreme caution in the Presence of active infection, and is usually
contraindicated in patients with overt or laboratory evidence of im-

y Synd h on may be ineffective when
given during methotrexate therapy. Immunization with live virus vac-

Patients should be informed of the 8arly signs and P
of taxicity, of the need 10 see their physician promptly if they
occur, and the need for close fatiow-up, including periodic labo-
fatory lests to monitor toxtcity,

may di the ci of theophylline,  cines is g y not recommended. There have been reports of
theophyliine levels should be when used y i vaccimia inf after smallpox imm in
with methotrexate. gah’ents receiving metholrexate therapy. Hypogammaglobulinemia
as been reported rarely.
Vitamin Ppreparations conlaining folic acid or its derivalives may
decrease responses to syslemically administered methotrex- Polentially fata! ppH intections, y Pr
ate. Preliminary animal and human studies have shown that  carinif pneumonia, occur with methotrexate therapy. When a
smalt ities of int y admii I inen-  patient presents with pul Y D . the y of
ter the CSF primarily as S-methyltetrahydrofoiate and, in neumocysltis camii pneumonia shoutd be considered.
humans, remain 1-3 orders of magnitude lower than the usual
i following intrath dmini N gic: There have been reports of leukoencephalopalhy
foll int) dmini; of fo patients

tion. However, high doses of leucovorin. may reduce the efficacy
of hecally admin; h '

Folate deficiency states may increase methotrexate toxicity.
s B

Both the phy and ph, shoul to the
patient that the recommended dose is laken weekly in psoria-
sis, and that mi daily use of the dose has

lose
led to latal foxicity. Prescriptions should not be written or re.
filled on a PRN basis,

Patients should be informed of the potential benefit and risk in the
use of methotrexale. The risk of effects on reproduction should be
discussed with both male and female patients taking metholrexate

has ed rarely 10 increase
bone mamow Suppression in patients fecsiving methotrexale, prob-
ably by an additive antifolate eflect.

Carc Mut;

of Fertility

Imoai

No controlled hur;aan data exist re rding the risk of neoplasia with
th . Mo ha?g:en in a number of
animal studies for inogenic potential with i ive results

ol
there is evidence that Methotrexate causes chromosomal
damage to animai somatic cells and human bone marrow cells, the

g
who have had craniospinal irradiation Sevious neurotoxicity,
frequently manifested as generalized or focal seizures, has
bean raported with y Ireq ¥ among
pedialric patients with acyte fympheblastic leukemia who were
treated with int iate-dose int neth e (1 gmv/
m?). Sympiomatic palients were commonly noted to have leu-




~ne

A transient acute has been d in pa-
tients treated with high dose regimens. Manifestations of this
stroke-like may include

seizures and coma. The exact cause is unknown,

P

After the intrathecal use of methotrexate, the central nervous

included fosi 0 is, cr is, Harpes zoster,
H. simplex hepalitis, and disseminated H. simplex.

Ophthalmic: canjunctivitis, serious visual changes of
unknown etiofogy.

system toxicity which may occur can be as follows:
acute ( as
headache, back pain, nuchal rigidily, and lever, sub acutu my-
elopathy Y P

with invoivement with one or move spinal nerve ) roots; chronic

System: itis deaths have been re-
ponsd and chronic interstitial cbstructive pulmonary disease has
occasionally occurred.

alone or in ination with steroids was used
initially for ind! of issi m acute lymp: ¢ leuke-
mias. More recently corli therapy, in i with

other antiteukemic drugs or in cyclic combinations with meth-
otrexate included, has appeared 1o produce rapid and effective

Whan used for in doses of
3.3 mg/m? 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 weeks. Methotrexate in combination
with other agems appears to be the drug of choice for securing

vug-induced remissions. When remission is

general dlinical im-

nolence, ataxia, dementia, seizures and coma. This
can be progressive and evan fatal.

exfoliative “dermatitis.

Puimonary: Pulmonary ially a dry ive
) of a non-specific during L ital System: severe nsphmpathy or renal failure, azotemia,
rapy may be indicative of a potenhalry dangerous lesion and cyslms detective 00g fran-
roqunra of and careful i Al i function, vaginal di ge, and

clinically vambla the patient with metholrexate induced Iung
disease presents with . cough, dyspnea, hypoxemia, and an
infiltrate on chest x-ray; infection needs 1o be excluded. This lesion
can occur al all dosages.

Renal: High doses of methotrexate used in the of 0s-

ent
ynecomasna infertility, abortion, fetal defects.

Other rarer reactions to or attributed to the use of methotrexate

such as {oss of libido/im-

potence, diabetes, osteoporosis, sudden death, reversible
and tumor lysis id reactions

teosarcoma may cause renal damage leading to acute renal failure.
Nephroloxlcrly 1s due primarily o ihe precipitation of methotrexale
and 7-hydroxymethotrexate in the renal tubules. Close attention 1o
renal function including iate hydration, urine alkalinization and
of serum and creatinine levels are es-

sential for safe administration.

Sk:n Severe, y tatai, i includ-
toxic Sty Joh
ex olialive dermatitis, skin necrosis. and erythema multiforme,
have been reported in cmldren and adults, within days of oral,
admin-
istration. Reactions were nmed after single or multipie low,
intermediate, or high dosas of metholrexate in patients with
and

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

Methotrexale exits from third space compartments (e? ploural
effusions or ascites). This results in a prolonged lerminal plasma
hal( Me and unsxpectsd !mx:lty In panents with slgnmcanl third
the fuid before
treatmenl andto monnor plasma metholrexaie levels.

have
been reported.

Adverse Reactions in Psoriasis:

There are no recent placebo-controfied trials in patients with pso-
nasis. There are two literature reports (Roenigk, 1969, and Nyfors,
1978} describing large sares (n=204, 248} of psoriasis patients
treated with mef xale. Dosages ranged up lo 25 nﬂ per week
and treatment was administered for up 10 four ye ith the ex-
caption of alopecia, photosensitivity, and 'hummg of skin lesions™
(each 3% to 10%}, the adverse reaction rates in these reports were
very similar to those in the heumatoid arthritis studies.

OVERDOSAGE

Leuwvonn is indicated to diminish the toxicity and counteract the
effect of
Leucovorin administration should begin as promplly as possible.
As the time interval batween methotrexate administration and leu-
covarin iniliation increases, the effactiveness of leucovorin in

toxicity g of the serum methotr-
ion is sssanhal in g the optimal dose
and durabon of treatment with Jeucovorin
In cases of massive ation and unnary Jicaling
lion may be yio pruvent lm

and/or its mslabolnes in the renat mbulas Mevlher hemodialysts

l.eslons of psoriasis max be

99
radiation
‘recallsd' by the use of ma(hotnexa(e

ADVEHSE REACTIONS

GENERAL, THE INCIDENCE AND SEVERITY OF ACUTE SIDE
EFFECTS ARE RELATED TO DOSE AND FREQUENCY OF A
MINISTRATION. THE MOST SERIOUS REACTION AR
DISCUSSED ABOVE UNDER ORGAN SYSTEMT! XICITY INTHE
PREC UTION SECTION. THAT SECTION SHOULD ALSO BE
CONSULTED WHEN LOOKING FOR INFORMATION ABOUT AD-

VERSE REACTIONS WITH METHOTREXATE.

Y p
and sunbum may be

The most frequenily reported adverse reactions include ulcerative
stomatitis, leukopenia, nausea, and abdominal distress. Other fre-
quently reported adverse effects are malaise, undue fatique, chills
and tever, dizziness and decreased resistance to infection

Other adverse reactions that have been reported with methotrex-
ate are listed below by organ system. In the oncology setling, con-
comitant ireatment and the underlying disease make specific attri-
bution of 2 reaction to methotrexale ditficult

Alimentary Sysrem ginguvitis, pharyngitis, stomalilis, anorexia, nau-
sea, vomiting, dia melena, uk-
ceration and Needlng enteritis, pancvealms

lhcrapy is initiated, as follows:

Skin: sryihama(ous Iashes pruritus, urticaria, itivity, A
irritability, som- y ges, alopecia langiectasia,
acne, f ov thema i toxic epi
is, Stevens-Johnson sy , skin necrosis, and Methotrexate s administered 2 times weekly edher by mouth or

intramuscularly in fotal weekly doses of 30 mg/m?. It has also been
given in doses of 2.5 mg/kg inlravenously every 14 days. tf and
when relapse does occur, reinduction of remission can again usu-
ally be oblained by rapeating the initial induction regimen.

A vaciety of i have been used
for both induction and maintenance therﬂpy in acute lymphoblastic
teukemia. The physician shoukd be familiar with the new advances
in antileukemic therapy.

Meningeal Leukemia: in the of prophy of ing
leukemia, must be i tr Y
Presarvative free is dituted 10 a of 1

mg/mL in an appropriate sterile, preservative iree medium such as
g’*TSodium Chiloride Injection, USP.

The fAuid volume is on age and not on
body surface area. The CSF is at 40%  of the adutt volurne at birth
and reaches the aduit volume in several years.

thy tion at a dose of 12 mg/m’ (maxi-
mum 15 my) has been repoﬂad fo rasull in low CSF methotrexate
concentrations and reduced efficacy in pediatric patients and high
concentrations and neurotoxicity in adults. The following dosage
regimen is based on age instead of body surface area:

AGE (years) OOSE (mg}
<1 8
1 8
2 10
3 or older 12

nof p diatysis has been shown to improve
elnmmanon

Accidental intrathecal overdosage may requice intensive systemic
su| gon high-dose systemic leucovorin, alkaline diuresis and rapid
drainage and ventriculolumbar perfusion.

DOSAGE AND ADMINISTRATION
Neoplastic Diseases

Onal inistration in tablet form is often prefe when low doses
are becn administered since absorplion is rapid and effective se-

s are obtained. Methotrexate injection may be given by
(ha mlramuscular intravenous, of the intra-arterial route. However,
this preserved formulation contains Benzyl Alcohol and must not
be used for intrathecal or high dose therapy.

C horiocarcinoma and similar trophoblastic diseases: Methotrexate
ofally or in doses of 15 to 30 mg
dany for a five-day course. Such courses are usually repeatad for
0 5 imes as required, with resl periods ol one or more weeks
mlerposed between courses, until any manifesting toxic symp!oms
subside. The effectiveness of therapy is ordinarily avaluated
hour quantttative analysis of urinary chorionic ?onadalrupm [(
which should refurn to normal or less than 50 1U/24 tr usualy anev
the third or fourth course and usually be followed by a complete
resobution of measurable lesionsin 4 to 8 week& One 1o two courses
ol

ofhCG
Betore each course of the drug careful clinical assessment is

In one study in palients under the age of 40, this dasage regi-
men appeared lo result in more consistent CSF metholrexale
cor and less . Another study in pediat-
rK: Ppatients with acute Iymphocytlc leukemia compared this
egimen to a dose of 12 mg/m? (maximum 15 mg), a significant
eduction in the rate of CNS relapse was observed in the group
whose dose was based on age.

Becausa the CSF volume and umover may decrease with age, a
dose reduction may ba indicated in etderfy patients.

For the of leukem

may be given at intervals of 210 5 days. However administration at
intervals of less than 1 week may result in increased subacute lox-
icity. Methotrexate is administered until the cell count of the
cerabrospinal fiuid refurns to normal. At this point one additional
dose is advisable. For prophylaxis against meningeal Leukemia,
the dosage is the same as for treatment except for the intervais of
adminisiration. On this subject, it is advisable for the physician to
consult the medicat literature.

Unloward side effects may occur with any given intrathecal injec-
tion and are commonly neurciogical in character. Large doses may
cause convulsions. Methotrexale given by the inirathecal roule
appears significantly in the syslemic circulation and may cause
systemic methotrexate toxicity. Therefore. systemic antileukemic
therapy with the drug shoutd be appropniately adjusted, reduced or
discontinued. Focal leukemic involvement of the central nervous
systemn may not raspond to intrathecal chemotherapy and is best
treated with radiotherapy.

110 be an invasive form of

effusion, ©
lhromboembolm events (mcludlng artenial thrombosis, cereb(al essential. Cyclic i therapy of with other
d:dep vein s, relinal vein antitumor drugs has been reparied as being useful.
. and p y emb
Since hydatdiform mole may precede choriocarcinoma, prophy-
Central Nervous System. headaches, drowsiness. blurred vi-  lactic ch py with has been d
sion. Aphasia, hemip: . paresis and ¢ have also
occurred following administration of mathotrexale Following  Chori is
low doses, there have been reports of

subtie cognitive dystunction, mood alteration or unusuat cra-
nial sensations.

Infaction: There have been case reports of sometimes tatal oppor-

tunistic miecnons in patients reoemng metholrexate (herapy lel
P carinii

monia was m most common lniecnon Other reported mlecoons

i in these disease
slales in doses smnlar to those rucommended for choriocarcitoma.

Leukemia: Acute lymphoblastic leukemia in pediatric patients and
young adolescents is the most responsive to present day chemo-
therapy. In young adults and older patients, clinical remission is
more difficull to obtain and earty relapse is more common.

In Burkitt's (umcl Slages ! I, methotrexate has pro-

duced prolonged

|s 10 to 25 mg/day orally for 4 to 8 days In Stage lll, memotlstale
ly with other agents. Treat-

mem in all stages usually conststs of several courses of the drug

intarposad with 7 to 10 day rest periods. Lymphosarcomas in Stage

M may respond to combined drug therapy with methotrexate gven

in doses of 0.625 to 2.5 mg/kg danly.

Mycosis f des: Therapy with appears lo produce
clinical remissions in onehalf of the cases trealed. Oosage is usu-



ally25% 10mgdmlybymotmfofmksmrmmhs,ﬂoseleva!s
of drug adjustment by reduction or cessation of
drug are uldsd by atient response and hematologic
ﬂas been given intramusculary in doses
ol50mgaluwe&tym25mg2timesweekﬁy.

Osteosarcoma: An effective adjuvant chemotherapy regimen re-
quires the administration of several cytotoxic chemotherapeutic
agents. In addition to high dose methotrexate with leucovorin res-
cus, these ngonts may include doxorubicin, cisplatin, and the

4_Repeat serum creatinine and serum methotrexate 24 hours after
starting methotrexate and at least once daily urdil the methotrex-
ale leve! is below 5 x 10* moliL (0.05 micromolar).

" 5. The tabla below provides guidelines for laucovorin

calcium dos-
age based upon serum methotrexate levels. (See table below.t}

Store at controllied room temperature 15°-30°C (59°-86°F).
PROTECT FROM LIGHT. RETAIN IN CARTON UNTIL CON-
TENTS ARE USED.

Ax only
Ilmuhcnmd by:

Patients who experience delayed early
are likely 1o develop nonreversibie uhqurk: renal failure. (n addition
to these patients require continu-

and
(BCD) in the pliow and schedule shown in the table below. The
starting dose for high-dose methotrexate treatment is 12 grams/
m. It this dose is nol sulficient 10 produce a peak serum methotrex-
ale concantration of 1,000 micromolar (102 molt) at the end of the
methotrexate infusion, the dose may be escalated to 15 grams/m?
in subsequent treaiments. If the patient is vomiting or is unable lo
tolerale oral medication, leucovorin is given IV or IM at the same

i tion, and close monitosing of
fluid and electrolyte status, until the serum mathotraxate levet
failen to below 0.05 micromoiar and the renal failure has resolved.

6. Some patients wil have abnormalities in methotrexate efimina-
tion, or abrormalities in renal function following methotrexate
which are but less severs than the

abnormalities described in the table below. These abnormalities
may or may not be associated with significant clinical toxicity. it

toxicity is observed, leucovorin rescue should be ex-
tanded for an additional 24 hours (total 14 doses over 84 hours)
in subsequent courses ol therapy. The possibility thal the
patient is taking other medications which interact with meth-
otrexate (sg, medications which may interfere with
methotrexate mdmg to serum nlburmn or allmmatmn) should
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always be d when | or
clinical toxicities are cbserved.

CAUTION: DO NOT ADMINISTER LEUGCOVORIN INTRATHECALLY.

The patient should be fully informed of the risks involved and
should lgo under constant suparvision of the physician. (See

for Patiants Under PRECAUTIONS). Assessment
of hematologic, hepatic, renal, and pulmonary function should
be made by history, physical examination, and laboralory tests
before beginning, panodlcallz during, and before reinstituting
methotrexate tharapy. (See PRECAU IONS) Appropriate steps
should be taken to avoid conceplion during methotrexate
therapy. (See PRECAUTIONS and CONTRAINDICATIONS).

All schedules should be continually tailored to the individual pa-
tient. An initial tes1 dose may be given prior 10 the regular dosing
schedule to dolemameme sensitivity to adverse eflects (See

IS). Maximal myelosuppression usually oc-
curs in seven to ten days.

- dose and schedule.
Orug* Dose* Treatment Week*
Afler Surgery
Methotrexate 12g/m? IV as 456,7,11.12,15
4 howr infusion 16.29,30.44,45
(starting dose)
Leucovorin 15 mg orally every
six hours for 10
doses starting at
24 hours after Psoriasis:
starl of methotrexate
infusion.
" Doxorubicin * as 30 mg/m? day IV 8,17
a single drug x 3 days
Doxorubicin 50 mg/m? IV 20,23.33,36
Cisplatin * 100 mg/m? IV 20,23,33,36
Bleomycin * 15 units/m? IV 2,13.26,39.42
x 2 days
Cyclophospharmide 600 mg/m? IV 2,13,26,39 42
X 2 days ADVERSE REA
Dactinomycin * 0.6 mg/m? IV 2,13,26,39.42
x 2 days

" motherapy on rel

* Link MP. Goorin AM, Miser AW, et al: The effect of adjuvant che-
free survival in patients with osteosarcoma
of the extremity. N Engl J of Med 1986, 314(No.25):1600-1606

+ See each respective package inserl for full prescribing infor-
mation. Dosage modifications may be necessary because of
drug-induced loxicity.

When these higher doses of methotrexate are to be administered.
the lollowing safety guidelines should be closely observed

GUIDELINES FOR METHOTREXATE THERAPY WITH
LEUCOVORIN RESCUE

1. Administration of methotrexate should be delayed until recovery
w

the WBC count is less than 1500/microliter

the neutrophil count is less than 200/microliter

the platelel counl is tess than 75,000/microliter

the serum bilirubin level is greater than 1.2 mg/dL

the SGPT level is greater than 450 U

mucosilis is present, until there is evidence of healing

persisient pleural effusion is present; this should be drained
dry prior 1o infusion

2. Adequate renal function must be documented.
a. Serum creatinine must be normal, and crealinine clearance
must be greater than 60 mL/min, before initiation of therapy.
b. Serum creatinine must be measured prior to each swsequem
course of therapy. W serum has i d by 50 %

Psoriasis: Recommended Starting Dose Schedule:

1. Weekly single IM or IV dosage schedule: 10 to 25 mg per week
until adequate response is achieved.

2. Divided oral dose schedule: 2.5 mg alt 12 hour intervals for three
doses.

Dosages in each schedule may b dually adj

achieve optimatl clinical response; 30 mg/week should not

ordinarily be exceeded.

Once optimal clinical response has been achieved, each dosage
schadule should be reduced to the lowest possible amount of
drug and to the longes! possible rest period. The use of
methotrexate may permit the return to topical

3 for the Safe Handling of Parenteral Antine-
oplastic Orugs. ng Publication No. B3-2621. For sale by the

Go Printing Office,
Washmgton. DC 20402

4.AMA Council Report. Guidelines for Handling Parenteral
Antineoplastics. JAMA, 1985; 253(11):1590-1592.

5. National St 00 Cytotaxic Exp
dations for Handlng Cytotoxic Agents. Available from Louis P.
Jefirey, ScD, Chairman, National Study Commission on Cyto-
\oxicz&nura Massachusetts College of Pharmacy and Aflied
Health Sciences, 179 Longwood Avenue, Boston, Massachusetts

02115,

6. Clinical ical Society of Australia: Guideiines and Rec-
ommendations for Safe Handling of Antineoplastic Agents. Med
J Auslralia 1983; 1:426-428.

7. Jones AB. et al. Sale Handling of Chematherapeutic Agents: A
Rerorl from the Mount Sinai Medical Centet Ca-A Cancer Jour-
nal for Clinicians Sept/Oct 1983; 258-263. *

8. American Society ot Hospilal Pharmacists Techrical Assistance
Bubetin on Handling Cytotoxic and Hazardous Drugs. Am J Hosp
Pharm 1390; 47:1033-1049.

9. OSHA Work-Practice Guidslines for Persorast Dealing with Cy-
totoxic (Antineoplastic) Drugs. Am J Hosp, 1986, 43:1193-1204.

*LEUCOVORIN RESCUE SCHEDULES FOLLOWING
TREATMENTWITH HIGHER DOSES OF METHOTREXATE

Clinical Situstion: Normal Methotrexate Eliminalion
Laboratory Fii 3: Serum methotrexate level approximatety 10
mlcfomolar at 24 hours after administration, 1 micromolar at 48
hours, and less than 0.2 miccomolar at 72 hours.

therapy, which should be encouraged.

HANDLING AND Dl;S:?SAL o

Procedures for propec fling and disposal of anticancer dmgs
shoutd be considared. Several guidelines on this sutiect have
published.>® Thers is 10 mganeral agmemenl that all of the prwe

Dosage and Duration: 15 mg PO, IM, or 1V q 6
hours for 60 hours (10 doses starting at 24 hours atter start of
methotrexate infusion).

Clinical Delayed Late
Laboratory Findings: Serum methotrexate Ieval remaining above
0.2 micromolar at 72 hours, and more than 0.05 micromolar at 96

dures Yy or

Parenteral drug products should be inspected visually for particu-
late matter and prior to
solution and container permit,

DILUTION INSTRUCTIONS FOR LIQUID METHOTREX-
ATE INJECTION PRODUCT:

or more compared to a prior value, the creatinine clearance
must be measured and documented lo be greater than 60 mU/
min (even il the serum creatinine is still within the normat range).

3. Patients must be well hydrated, and must be trealed with sodium
for urinary i
a. Administer 1,000 mL/m? of intravenous fluid aver 6 hours prior
to initiation of the methotrexate infusion. Continue hydration
at 125 mi/m?br (3 iters/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

Injection USP, lsoromc Liquid, Comtains Preservative

If desired, Ihe solution may be further diluted with a compat-
ible medium such as Sodium Chloride Injection. Storage for
24 hours al a temperature of 21 to 25°C results in a product
which is within 90% of label potency.

HOW SUPPLIED
Methotrexate Injection USP isofonic Liquid, Conltains Preservative

Each mL conlains methotrexate sodium equivalent to 25

infusion and leucovorin calcium therapy. This can be accom-
plished by the of sodium orally or
by incorporation into a separale intravenous solution.

mg

2mL 50 mg
10 mL 250mg

hours after
Leucovorin Do and Duration: Continue 15 mg PO, IM, or IV
q six hours, until methotrexate level is less than 0.05 micromotar.

Clinical Delayed Early and/or

Evidence of Acute Renal Injury

Laboratory Findings: Serum methotrexate level of 50 micromolar

or more ai 24 hours, or 5 micromolar or more at 48 hours after

administration, OR; a 100% or greater increase in sarum creatining

fevel at 24 hours after methotrexate administration, (eg, an increase

from 0.5 mg/dL to a Jevel of 1 mg/dL or mors).

Leucovorin Douge and Duratlon: 150 mg IV q three hours, untit
I1s less than 1 » then 15 mg IV g three

hours until ma!holrexale level is less than 0.05 micromolar
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