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[ WARNINGS
| METHOTREXATE SHOULD BE USED ONLY BY PRYSiCIANS WHOSE KNOWIFDGF AND FXPFRIFNCE INCLUDFE THE USE OF ANT:METABOLITE TrIERAPY
BECAUSE OF THE POSSIBILITY OF SERIOUS TOXIC REACTIONS (WHICH CAN BE FATAL)
METHOTREXATE SHOULD BE USED ONLY IN LIFE THREATENING NEGPLASTIC DiSEASES. OR IN PATIENTS i
i ! L WITH PSORIASIS OR RHEUMATOID

ARTHRITIS WITH SEVERE. RECALCITRANT. DISABLING DISEASE WHIC 1S NOT ADEQUATELY RESPONSIVE TO OTHER FORMS OF T);ERAPV

DEATHS HAVE BEEN REPORTED WITH THF USE OF METHOTREXATE IN THE TRFATMEN™ OF MALIGNANCY PSORIASIS AND RHEUMA-

101D ARTHRITIS ‘

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

PATIENTS SHOULD BE INFORMED BY THEIR PHYSICIAN OF THF RISKS INVOLVED AND 8F UNDER A PHYS'CIAN'S CARE THROUGHOLT THERAPY
| THE USE OF METHOTREXATE HiGH DOSE REGIMENS RECOMMENDED
\ AND ADMINISTRATION.) HiGH DOSE REGIMENS FOR QTHER NEOPLA!
i
|
i
|
|
|
{

IC DISEASES ARF i"\lVFST\GN‘ONAL AND A THERAPELTIC ADVAN

TAGE HAS NOT BEEN ESTABLISHED

METHOTREXATE FORMULATIONS AND DILUENTS CONTAINING PRESERVATIVES MUST NOT 7 3
T S T J FOR 'NT d GH
MET O TREXATY TRy BE LISFD FOR 'NTRATHECAL OR H'GH DOSE
1 Methotrexate has been reported to cause fetal death and/or congenital anomalies Therefore. itis not recommended for woren of childbearing
patantial anless there is clear rredical evidence that the benefits can be expected to cutweigh the conside-ed «cks Pregnant
sis 0° rheumatoid arthritis shoutd not receive methotrexate (See CONTRAINDICATIONS) )
2 Methotre}xaie ehmma}mn is reduc}ed in patients with impaired renal function. ascites. or pleurai effusions Such patients require especially care
ful monitoring for toxicity. and require dose reduction or, in some cases. discontinuation of methotrexate administeation
B;U':L:ec;edly s{evive (S':menmes fatal) bone marrow suppression. apfastic anemia and gastrointestinal toxicity have been reported with con
comitant administration of methotrexate {usually in high dosage! along with some nonstereidal anti-inflammatory drigs (NSADSY -
CAUTIONS, Drug interactions ) V o rigs Ay See PRE
4 MetYhotrexa?e causes hepatotoxicity. fibrosis and cirrhosis. but generally only afte- p<olonged use Acutely liver ensyme elevations are trequently
seen ‘hesg are usually transient and asymptomatic. and also do not appear predictive of subsequent hepatic disease Liver biopsy after sustained
use Uheq shows histologic changes. and fibrosis and cirrhosis have been reported: these latter lesions may not be preceded by symptoms or
dbnormai liver function tests in the psoriasis population. For this reason. periodic liver biapsies are Jsually recommended for psoriatic patients
wm are under Iongr(erm treatment Persistent abnormatities in liver function tests may precede appearance of fibrasis or cirrhosis in the rhe.uma
toid arthritis population. (See PRECAUTIONS, Organ System Toxicity. Hepatic )
5 I\fammrexare—mduced lung disease. including acute or chronic interstitial pneurmonitis. is a potentially dangerous lesion. which may occur acute
+ lvatany ﬂmn dur!ng tharapy and has heen reported at low doses. 1t is not always fully reversible and fatalities have heen repored Pulmanary
‘ symptoms (especially a dry. nonproductive cough) may require interruption ot freatment and carefi investigation ‘
N & Diarthea and wcerative stomatitis require inferruption of therapy. otherwise. hemorrhagic enteritis and death from intestinal perforation may oceur
’w Ma!@nant lymphomas. which may fegress following withdrawal of methotrexate. may occJr in patients receiving low-dose methotrexate and. thus ‘
\. iy not require cytotoxic treatment Discontinue methotrexate first and. if the lymphoma does not regress. appropriate treatment shouid De snstitiited \
‘ 8 Like other cytotoxic drugs. methotrexate may induce “tumor lysis syndrome ™ in patients with rapidly growing tumors. Appropriate supportive
‘ and pharmacologic measures may prevent or alleviate this complication
i 2 Severe. occasionally fatal skin reactions have been -eported following single or multiple 2
‘ n days of oral. intramuscular, intravenous. or intrathecal methotrexate administration Recove:

rren with psore

eg of methotrexate Reactions bave ocrurred with
reported with discontinuation of thera

pv {See PRECAUTIONS, Organ System Toxicity, Skin )
10 Potentially fatal opportunistic infections, especially Pneumacystis carns pneumonia. may occur with methotrexate therapy.
11 Maethotrexate given cancomitantly with radiotherapy mav ingrease the nisk of soft trss e necracis and ostacnenrosts

DESCRIPTION
Melhotiexaie s an antimetabolite used in the treatment of certain neoplastic diseases. severe psotiasis. and adult heurratord arthritis Chemically
methotrexate is L {+} ¥[p({(2.4 Diamino-6 pteridinylimethyljmethylamino} benzoyl]glutamic acid The str.ctu-al formula is
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INDICATIONS AND USAGE

Neoplastic Diseases Methctexate is ndicated 1n the treatment of gestational chortocarcinoma. chenoadenoma destruens and hydatiditorn: mele
te lymphecyte laukerria methotrexate is ndicated @ the prophylaxis of meningeal leukemia and s 1sed in maintenance therapy in conbination wh
o cheinotherape itic agents Mathatravate 15 also indicated in the treatment ot meningeal leukemia
Mathotrexate ts Js2d alone o i combination with other anticancer agents in the treatment of breast cances, epidermond cancers of the head and nedk
advanced Imyc: ngoides ‘cutaneous T cell lymphomay and lung cancer. particfarty squamous cefl and small cell fypes Metlivtrexate s alse used in
cotbimation aith othe: shemotherapeutic 2qents in the freatment of advanced stage non-Hodgkin's lymphomas
Methotrexate in high doses followed by I2ucovorin rescue in c with other D agents 15 effective in prolengung relapse tres suc
vival in patients with non metastatic gsteosarcoma who have andergone surgical resection or amputation far the primary tumor
Psoriasis Methotrexate 1s indicated in the symptomatic control of severe. recaicitrant, disabling psoriasis that is not adequately responstve to other forms
of therapy but only when the diagnasis has been established. as by a biopsy and/or after dermatologic consultation M is important to ensJre that a pso
siasis “flare” is not due to an undiagnosed concomitant disease affecting immune responses

d Arthritis including P icular-Course Juvenile Rheumatold Arthritis: Methotrexate is indicated in the ranagement of selected aduits with
severe active rheumatord arthritis (ACR criteria). or children with active polyarticular-course juvenile rheumatoid arthritis. who have had an insufficient
therapeutic esponse to. or are intolerant of, an adequate trial of first-ling therapy including full dose nonstereidal antt inflarrratory agents (NSA:Ds)
Aspirin. NSAIDs, and-or low dose steroids may be continued, although the possibility of increased toxicity with concomitant use ot NSA:Ds including sal-
icylates has not been fully explored. (See PRECAUTIONS. Drug Interactions.) Steroids may be reduced gradually in patients whe “espond to methotrex
ate Combined use of with gold hydroxychloroquine. sulfasafazine, or cytotoxic agents. has not been studied and may increase
the nicidence of adverse effects Rest and physiotherapy as indicated should be continued

CONTRAINDICATIONS
Methotrexate can cadse fetal death o teratogenic effects when administered to a pregnant woman Methotrexate is contraindicated in pregnant women
with psariasis or rheurratoid a-thritis and should be used in the treatment of neoplastic diseases only when the potential benefit outweighs the 11sk to the
fetus Women of childbearing potential should not be started on methotrexate until pregnancy (s excluded and should be fully counseled on the serious
sk to the fetus (see PRECAUTIONS: shouid they hecome pregnant whife undergoing treatment Pregnancy should be avoided if either partner is recer
ing methotrexate. during and for a minimu: of 3 months after therapy for male patients. and during and for at least one ovfatory cycle after therapy for
female patie Bexed WARNINGS
Becadse of the potentiat for serious adverse reactions from methotrexate in breast fed infants. 1 1s contramdicated In nursing methers
Patients with psoriasis or rheumatoid artheitis with alcoholism  alcoholic liver disease o ofher chronic iver disease shwatd fiot receive
Patients with psnriasis or sheumatoid arthritis who have overt or laboratory evidence of immunodeficiency syndromes should not receive methotrexate
Patients vaith psoriasis o rhesmatoid arthritis who have preexisting blood dyscrasias. such as bone marrow hypoplasia leukopenia. thrompocytopema. or
significant anenma sho-ild not receive neethotrexate
Patients with known hypersensitiity to methotrexate should not ~eceive the drug
WARNINGS

otrexate

See Boxed WARNINGS.

Methwtrexate form.iat

ing preservatives must not be used for intrathecal o high dose methatrexate the-apy

PRECAUTIONS
General Methotrexate has the potential for serious foxicity (See Boxed WARNINGS) Toxic eftects may be related in frequency and severity 1o dose ur fe
quency of administration but have been seen at all doses Because they can occur at any time during therapy. it is necessary to follow patients on
metholrexate closely. Most adverse reactions are reversible if detected early. When such reactions do occur, the drug should be reduced in dosage or dis
sontinued and appropriate corrective measures should be taken if necessary. this could include the use of leucovorin calcium and:or avute. wtermittent
hemodialysis with a high flux dialyzer {See OVERDOSAGE.) 't methotrexate therapy is reinstituted. it should be carned out with caution. with adequate
consideration of further need for the drug and increased alertness as 1o possible recurrence of toxicity
The clinical pharmacology of methoirexate has not besn well studied in older Due 1o diminished hapatic and renal function as well as decreased
folate Stores n tis poputation. relalively iow doses sho

ered. 2 patients should be closely monitored for early signs of toxigity

Some of the effects mentioned under ADVERSE REACTIONS . such as dizziness and fatigue. may affect the ability to drive or operate machinery.

Information tor Patients: Patients shauld be informed of the early signs and symptoms of toxicity of the need 1o see their physician promptly if they cocur

and the need for close follow-up including periodic laboratory tests to monitor toxicity.

Rath the physician and pharmacist shoutd emphasize 10 the patient that the recommended dose is taken weekly 1n rheumatoid arthritis and psoriasis and

that mistaken daily use of the recommended dose has led to fatal toxicity Prescrphions should not be weitter illed on a PRY basis,

Patients shanld be informed of the potential benefit and risk 1n the use of methatrexate The risk of efferts on reproduction shoulid be discussed wath both

male and female patients taking methotrexate

Laboratory Tests Patients undergoing methotrexate therapy should be closely monitored so that toxic ettects are detected promptly Baseling assessment

should 1nciude complete blood count with differential and platelet counts. hepatic enzyrmes. renal function tests, and a chest X-ray Nuring therapy of

‘heumatoid arthritis and psoriasis. monitoring of these parameters 1s recommended. hematology at least monthiy, renal function and liver function every

110 2 months More frequent monitoring is usJally ndicated during antineoplastic therapy During initial or changing doses. or duing periods of increased

risk of elevated methotrexate blood levels ie.g . dehydration). more frequent monitoring may also be ndicated
sient s function test abnormalties are abserved frequently after methotrexate admunistration and are Jsually nol Lause To siodification of

ntrexate therapy Persistent liver function test abnormalities. andior depression of serum alburin may be indicators of senous liver toucity and

‘aquite evahsation (See PRECAUTIONS, Organ System Toxicity, Hepatic |

A relationship between abnormal fiver funchion tests and fibrosis or cirrhosis of the livar has not been established for patients with psociasis Persistnt

- - nads ey £ appearance af fibensis or crrrhogts i the theamataid arthritis population

Palmronany function tests may be yseful if methot-exate induced lung disease 15 suspected. especially i baseline meas.iver

RIGETATIRIE
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Methotrexate for injection and Methotrexate injection (Preservative Free) products are sterile and non-pyrogenic and may be given by fhe intramuscular
intravenous, intra-arterial or route. {See DOSAGE AND ADMINISTRATION )

_[Methotrexate injection, USP. isotonic fiquid. preservative free, for single use only. is available in 25 mg/mL, 2 ml (50 mg), 4 mL (100 mg). 8 mL {200 mg)

and 10 mL (250 mg} vials

Each 25 mg/mL, 2 mL. 4 mL, 8 mL, and 10 mL vial contains methotrexate sodium equivalent to 50 mg. 100 mg, 200 mg, and 250 mg methotrexate respec
tively, and the following inactive ingredients: sedium chloride 0.490% w/v and water for injection gs ad 100% v. Sodium hydroxide and, if necessary,

hydrochloric acid are added to adjust the pH to approximately 8.5. The 2 mL. 4 mL, 8 mL. and 10 mL solutions contain approximately 0.43 mEq, 0.86 meq,

1.72 mEq, and 2,15 mEq of sodium per vial, respectively, and are isotonic solutions

Methotrexate fer Injection, USP, Iveptitred~preservative free, for single use only, is available in 1 gram vials.
Faoh-+o fakoHyoph powder contains sodium equivalent to 1 gram Contains no preservative. Sodium hydroxide and.
if necessary, hydrochloric acid are added during manufacture to adjust the pH. The 1 gram vial contains approximately 7 mEq sodium.
CLINICAL PHARMACOLOGY

Methotrexate inhibits dihydrofotic acid reductase. Dihydrofolates must be reduced to tetrahydrofolates by this enzyme before they can be utilized as carri-
ers of one-carbon groups in the synthesis of purine ides and idytate. Therefore, te interferes with DNA synthesis, repair, and cetlu-
lar replication. Actively proliferating tissues such as malignant cells, bone marrow, fetal cells, buccal and intestinal mucosa and cells of the urinary blad-
der are in general more sensitive to this effect of When cellular proli ion in malig tissues i greater than in most normal tissues,
methotrexate may impair malignant growth without irreversible damage to normal tissues
The mechanism of action in rheurmatoid arthritis is unknown; it may affect immune function. Two reports describe in vitro methotrexate inhibition of DNA
precursor uptake by stimulated mononuclear cells, and ancther describes in animal polyarthritis partial correction by methotrexate of spieen cell hypore-

'A and supp IL 2 pt ion. Qther faby ies, however, have been unable to demonstrate simitar effects. Clarification of methotrex
ate’s gffect on immune activity and its reiation to rheumatoid immunopathogenesis await further studies
(n patients with rheumatoid arthritis, effects of methotrexate on articutar swelling and tenderness can be seen as early as 3 to 6 weeks. Although methotrex-
ate clearly i of i ion (pain, swelling, stitiness), there is no evidence that it induces remission of rheumatoid arthritis nor has a
beneficial effect been demonstrated on bone erosions and other radiclogic changes which result in impaired joint use, functionat disability, and deformity
Most studigs of methotrexate in patients with rheumatoid arthritis are refatively short term (3 to 6 months). Limited data from Jong-term studies indicate
that an initial chinical improvement is maintained for at least two years with continued therapy.
In psoriasis, the rate of production of epithelial cells in the skin is greatly increased over normat skin. This differential in proliferation rates Is the basis for
the use of methotrexate to control the psoriatic process
Mglhotrexate ‘!n high doses, followed by leucavorin rescue, is used as a part of the treatment of patients with non-metastatic osteosarcoma. The ofiginal
ratlon_ale for high dose methotrexate therapy was based on the concept of selective rescue of normal tissues by leucovorin. More recent evidence suggests
that high dose [ may also resistance caused by impaired active transport, decreased affinity of dihydrofotic acid reduc-
tase for methotrexate, increased levels of dihydrofolic acid reductase resulting from gene amplification. or decreased polyglutamation of methotrexate. The
actual mechanism of action is unknown.
ina B—mom_h doublg-blind, placebo-controlled triat of 127 pediatric patients with juvenite theurnatoid arthritis (JRA) (mean age, 10.1 years; age range, 2.5 to 18 years,
mean duration of disease, 5.1 years) on backg jidal anti- y drugs (NSAIDs) and/or prednisone, methotrexate given weekly at an oral dose

ician’s global of by a patient composi

of 10 mg/m? provided significant chinical improvement compared to placebo as measured by either the
(25% reduction in the articular-severity score piis improvement in parent and physician global assessments of disease activity). Over two-thirds of the patients in
this trial had potyarticuiar-course JRA, and the numerically greatest response was seen in this subgroup treated with 10 mg/m?/wk methotrexate. The overwhelm-
ing majority of the remaining patients had systernic-course JRA. All patients were ponsive to NSAIDs; approxi one-third were using low dose corticos-
teroids. Weekly methotrexate at a dose of 5 mg/m? was not significantly more effective than placebe in this trial.

Twa Pediatric Oncology Group studies {one randomized and one domnized) da
patisnts with non-metastatic osteosarcoma, when high dose methotrexate with leucovorin rescue was used in

improvenent in relapse-free survival in

abnormalities in liver function tests may precede appearance of fibrosis of irrhosis in the rheumatoid arthritis population

Puimonary function tests may be useful if methot duced {ung disease is suspected, especially if baseline measurements are available.

Dryg i ti nmatory drugs should not be d prior to or ly with the high doses of methotrexate. such
as used in the treatment of Ci i i of some NSAIDs with high dose methotrexate therapy has been reported to elevate
and prolong serum methotrexate levels. resutting in deaths from severe hematologic and gastrointestinal toxicity.

Caution should be used when NSAIDS or it are d tly with lower doses of methotrexate These drugs have been reported to
reduce the tubutar secretion of methotrexate in an animal model and may enhance its toxicity.

Despite the potential interactions, studies of methotrexate in patients with rheumatoid arthritis have usually included poncurrent use of censtant dosage
ragimens of NSAIDs, without apparent problems. It should be appreciatad, however, that the doses used in rheumatoid arthritis (7.5 to 15 mg/week) are
somewhat lower than those used in psoriasis and that larger doses could lead to unexpected toxicity.

Methotrexate is partially bound to serum albumin, and toxicity may be increased because of displacement by certain drugs, such as salicylates, phenylbutazone

phenyloin, and sulfonamides. Renal tubular transport is also by p use of with this drug should be carefully f\‘lon'rto!ﬁd
In the treatment of patients with osteosarcoma, caution must be exercised if high-dose meth te is in with a p
rephrotoxic chemotherapeutic agent (2.g.. cisplatin) )
Methotrexate increases the plasma leveis of p The ination of and ap ine may therefore require dose adjustment.

Oral antibiotics such as broad spectrum antibiotics, may decrease intestinai absorption of methotrex-
ate or interfere with the enterohepatic circulation by inhibiting bowel flora and suppressing metabolism of the drug by bacteria

Penicillins may reduce the renal clearance of L d serum concentrations of with i C and gas-
trointestinal toxicity have been observed with high and iow dose methotrexate. Use of methotrexate with penicilling should be carefully monitored
The potential for increased when is ed with other hep ic agents has not been evajuated However: hepato-
toxicity has been reported in such cases. Therefore, patients receiving concomitant therapy with methotrexate and other potential hepatotoxins (e.g..
azathioprine. retinoids, sulfasalazine} should be closely monitored for possible increased risk of hepatotoxicity

Methotrexate may decrease the clearance of theophylline; theophylline fevels should be monitored when used concurrently with methotrexate.

Vitamin preparations containing folic acid or its derivatives may decrease resp to sy i methotrexate. Pretiminary animal and
human studies have shown that small ities of i ini {eucovorin enter the CSF primarily as 5-methyttetrahydrofolate and. in
fwmans, remain 1 to 3 orders of magnitude lower than the usual £on ions following | inistration. However, high doses
of leucovorin may reduce the efficacy of intrathecally administered methotrexate

f3late deficiency states may increase methotrexate toxicity. Trimethoprim/sulfamethoxazole has been reported rarely to increase bone marrow suppres
sion in patients receiving methotrexate, probably by decreased tubular secretion and/or additive antifolate effect

i i of Fertllity: No controlied human data exist regarding the risk of neaplasia with methotrexate. Methotrexate
has been evaluated in a number of animal studies for i ic potential with i lusive results. Although there is evidence that methotrexate caus-
&5 chromosomal damage to animal somatic celts and human bone marrow cells, the cliniical significance remains uncertain. Non-Hodgkin’s lymphoma and
other tumors have been reported in patients receiving low-dose aral methotrexate. However, there have been instances of malignant lymphoma arising dur-
ing treatment with fow-dose oral methotrexate, which have regressed foliowing ot , without requiring active anti-tym-
phoma treatment. Benefits should be weighed against the potential risks before using methotrexate alone or in combination with other drugs, especially in
pediatric patients or young adults. Methotrexate causes embryotoxicity, abortion, and fetal defects in humans. It has also been reported to cause impair-
ment of fertifity, ofi ia and menstrual ion in humans, during and for a short period after cessation of therapy.

Pregnancy, Teratogenic Effects, Pregnancy Category X: Psoriasis and theumatoid arthritis: Methotrexate is in Pregnancy Category X (See CONTRAINDICATIONS)
Nursing Mothers: See CONTRAINDICATIONS.

Pediatric Use: Safety and effectiveness in pediatric patients have been only in cancer and in polyarticuiar-course juvenite heumatoid arthritis.
Published clinical studies evaluating the use of methotrexate in children and adolescents (i.e.. patients 2 to 16 years of age) with JRA demonstrated safety com-
varable to that observed in adults with rheumnatoid arthritis. (See CLINICAL PHARMACOLOGY, ADVERSE REACTIONS and DOSAGE AND ADMINISTRATION.)

with other ch injectable i the preservative benzy! alcohol are riot recommended for use in neonates. _There havp yeen reports of lam
agents 1nllovyinq surgical resection of the primary tumor. These studies were not designed to the specific i of high dose “gasping syndrome” in neonates (children less than one month of age) following the inistratic oti sofufions the preservative
ateflsucovorin rescue therapy to the efficacy of the ination. However. a i can be inferred from the reports of objective responses to this benzyl alcohol. Symptoms include a striking onset of gasping respirati p ion, ,and collapse.

therapy in patients with metastatic osteosarcoma, and from reports of extensive tumor necrosis following preoperative administration of this therapy to
patients with non-metastatic osteosarcoma,

Pharmacokinetics
Absorption - in adults, oral absorption appears to be dose dependent. Peak serum levels are reached within one to two hours. At doses of 30 mg/im? o7
less, methotrexate is generally well absorbed with a mean bioavailability of about 60%. The absorption of doses greater than 80 mg/m? is significantly less.
possibly due to a saturation effect

In feukemic pediatric patients, oral absorption of methotrexate also appears to be dose dependent and has been reported to vary widely (23% to 95%). A
twenty-fold difference between highest and lowest peak levels (C.,,: 0.1 to 2.3 micromolar after a 20 mg/m? dose) has been reported. Significant
interindividual variability has also been noted in time to peak concentration (T, 0.67 to 4 hrs after a 15 mg/m?2 dose) and fraction of dose absorbed. The
absorption of doses greater than 40 mg/m? has been reported to be significantly less than that of lower doses. Food has been shown to defay

Serious neurotoxicity, frequently manifested as generalized of focal seizures, has been reported with unexpectedly increased frequency among pediatric
patients with acute lymphoblastic leukemia who were treated with intermediate-dose intravenous methotrexate (1 gm/m?). {See PRECAUTIONS, Organ
System Toxicity, Neurologic )

Gerlatric Use: Clinical studies of methotrexate did not include sufficient numbers of subjects age 65 and over to determine whether they respond differ-
ently from younger subjects. n general, dose selection for an elderly patient should be cautious reflecting the greater frequency of decreased hepatic and
renal function, decreased folate stores, concomitant disease or other drug therapy (i.e.. that interfere with renal function, methotrexate or folate metabo-
lism} in this poputation (see PRECAUTIONS, Drug Interactions). Since decline in renal function may be associated with increases in adverse events and
serum creatinine measurements may over estimate renal function in the etderty. more accurate methods (i.e., ini shouid be consid:
Serum methotrexate levels may also be helpful. Eiderly patients should be closely monitored for early signs of hepatic, bene marrow and renal toxicity. In
chronic use situations, certain toxicities may be reduced by folate supplementation. Post-marketing experience suggests that the occurrence of bone mar-

and reduce peak is generally absorbed from parenteral routes of injection. After intramuscular injection, peak
serum concentrations occur in 30 to 60 minutes. As in leukemic pediatric patients, a wide interindividual variability in the plasma concentrations of
methotrexate has been reported in pediatric patients with JRA. Following oral administration of methotrexate in doses of 6.4 to 11.2 mg/m¥/week In pedi

atric patients with JRA, mean serum concentrations were 0.59 micromolar (range. 0.03 to 1.40) at 1 hour, 0.44 micromolar {range, 0.01 to 1.00) at
2 hours, and 0.29 micromolar (range, 0.06 to 0.58) at 3 hours. in pediatric patients receiving methotrexate for acute lymphocytic leukemia (6 3 o 30
mg/m2), or tor JRA (3.75 to 26.2 mg/m2), the terminal half-fife has been reported to range from 0.7 to 5.8 hours or 0.9 to 2.3 hours, respectively

Distrib After i the inftial volume of distribution is approximatey 0.18 L/kg (18% of body weight) and steady-state volurme of distri

bution is approximately 0.4 to 0.8 L/kg (40 to 80% of body weight). Methotrexate competes with reduced folates for active transport across cell membranes by
means of a single ca iated active transport process. At serum concentrations greater than 100 micromotar, passive diffusion becomes 2 major pathway by
which effective intracellutar concentrations can be achieved. Methotrexate in serum is approximatety 50% protein bound. Laboratory studies demonstrate that it may
he disolaced from plasma atbumin b various comootnds including sulfonamides. saticdates. tetracvelines. chioramphenicol. and phervtoin.

0W supp! § ytopenia, and p is may increase with age. See Boxed WARNINGS an¢ ADVERSE REACTIONS.
Organ System Toxicity: Gastrointestinal - if vomiting, diarrhea, or stomatitis occur, which may result in dehydration, methotrexate should be discontinued
until recovery occurs. Methotrexate should be used with extreme caution in the presence of peptic ulcer disease or ulcerative colitis.

gic - Meth €an suppress jesis and cause anemia, aplastic anemia, pancytopenia, leukopenia, neutropenia, and/or thrombocytopenia 1
patients with malig and i pai the drug should be used with caution, if at all. in controlled clinical trials in rheurnatoid arthri
tis {n=128). leukopenia (WBC <3000/mm?) was seen in 2 patlents, thrombocytopenia (platelets <100,000/mm?) in 6 patients. and pancytopenia in 2 patients
In psoriasis and rheumatoid arthritis, methotrexate should be stopped immediatety i there is a significant drop in blood counts. n the treatment of neo
plastic diseases. methotrexate should be cortinued only if the potential benefit warrants the risk of severe myelosuppression Patients with profound gran-
Jlocytopenia and fever should be evaluated immediately and usually require parenteral broad-spectrum antibiotic therapy.
Hepatic - Methotrexate has the potential for acute (elevated transaminases) and chronic (fibrosis and cirrhosis) hepatotoxicity. Chronic toxicity is poten
tiallv fatal it aenerally has occurred after profonaed use (aenerallv two vears or more) and after a total dose of at least 1.5 arams. In studies in osoriatic
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fase for methotrexate increased levels of dihvdrotolic acid reductase w2s.iting fron- gene ampufication ar decvased polygitamation of metnatraxate e
artiai machanis of action is unknown
1136 month goubile blind. placebo cortrolizd tnal f 127 pediatne patients <ath j2venike theuarsatord arthedic :JRA; smean aga 10 1 yeass. age ange 751 16 an
ir2an duration of disease. 5 1 years) on background nonsteroidal antt nflamrratory drugs iNSADs) andior prednisone: methatrexate given weekly at an oral dos
15 mgr” provided significant clinical improvement compared to placebs as measured by either the physiciars global assessient o by 3 patierit corrposit:
125% reduction in the articular-severty score plus improvement in parent and physician giobal assessments of disease activity) Over two-thieds ut the patisids w
this trial had polyarticular-Course JRA. and the numerically greatest response vias seen in this subgroup treated with 10 g/t wk methotrexate. The
ing rrajonity of the remaining patients had systemic-course JRA. Ali patients were uncesponsive to NSAIDs. approxiniately o third were using 1w dos
ternids Weakly methotrexate at a dose of 5 mgim’ was not significantly more effective than placebo in this taal
“wn Pedatric Oncology Group studies tone randomized and one non randorriced) denvonstrated a significant wrprovernent it -elapse tee surviva
patients with non-metastatic osteosarcoma. when high dose methotrexate with leucovorin rescue was used in combination with other
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sortea N patients receiving lov: dose oral methotrexate = have Lieennstances of ralignant lmphnma ansing dur
way uatrrent gath srat rethatrexate. which have regressed completet: following withdraval of mrethotrexate withoat mguinng actve anti-kyrr
r‘h‘wra treatirent Beaefits should be weighad against the potential risks before using rethotrexate aione or 1n corebnation with other drugs. especially in
pediatric patients o cung ddit. Matnotexats causes #n1°bryotoxcity, abortion and fetal detects i harrans  {has alsa heen repedted to cause irpar
ment of tertilty oligospermia and menstrual dysfunction in hurrans, during and for a short penod after cessation of therapy

Pregnancy. Teratagenic Etfects, Pregnancy Category X Pscriasic and sheumateid athitic. Methotrexate is in Pregnanc:; Categor X iSer CONTRAINDICATIONS
Nursing Mothers See CONTRAINDICATIONS

Pediatric Use Safet; and affectivenass in pediatric patients have been estabiished only in cancer cherothérapy and i polyarticula: Lourse juvenile “hedmatord arthritic
P Cdi 3 5 g { ith JRA demonstrated safety corr:
Pablished chnicai stidies evaluating the use of methot-exate in children and adolescents i1.e . patients 2 to 16 years of age) wil

m'al:e to that observed 10 adults with figanatoid adhitis {See CLINIGAL PHARMACOLOGY, ADVERSE REACTIONS and DOSAGE AND ADMINISTRATION

agents following surgical resection of the primary tumor. These studies we-e not designed to demonstrate the specific contribition of lugh dose niethotrex
ate/leucovorin rescue therapy to the efficacy of the combination. However. a contribution can be inferred from the reports of objective responses to this
therapy in patients with metastatic osteosarcoma. and from reports of extensive tumor necrosis following preoperative administ<aticn of this the-apy to
patients with non metastatic osteosarcoma

Pharmacokinelics

Absorption - In adults. oral absorphion appears to be dose dependent Peak serun levels ae reached within one 10 two hours At doses of 30 mgim - o
less. methotrexate is generally well absorbed with a mean bioavailability of abo it 60% The absorption of doses greater than 80 mg'm- is significantly less
rossibly dug 10 a saturation effect

i leukemic pediatric patients, oral absorption of methotrexate also appears to be dose dependent and has been reporied to vary widely (23% to 95%) A
twenty-fold difference between highest and fowest peak levels (C..,,. 0.11 to 2.3 micromolar after a 20 mg/m? dose) has been reported. Significant
interindividual variability has also been noted in time to peak concentration {T..,. 0.67 to 4 hrs after a 15 mg/m? dose) and fraction of dose a! d The
absorption of doses greater than 40 mg/m? has been reported to be significantly less than that of lower doses Food has been shown to delay abserption
and reduce peak concentration. Methotrexate is generally completely absorbed from parenteral routes of injection. After ntramuscular injection. peak
serum concentrations occur in 30 to 60 minutes. As in leukemic pediatric patients, a wide interindividual variability in the plasma concentrations of
methotrexate has heen reported in pediatric patients with JRA Foliowing oral administration of methotrexate in doses of 6 4 to 11 2 mg/m?iweek 1n pedi
atric patients with JRA, mean serum concentrations were 0.59 micromolar (range. 0.03 to 1.40) at 1 hour, 0.44 micromolar (range, 0.01 to 1.00; at
2 hours. and 0.29 micromolar (range. 0.06 to 0 38) at 3 hours. In pediatric patients recewing methotrexate for acute fymphocytic leukermia {6 3 to 30
rgandy or for JRA {3 75 to 26.2 mg/m”). the terminal hatt-ife has been ~eported to range from § 7 105 8 hours 07 59 to 2.3 hours respectively

B After intravenous the initial volume of distribution is approximately 018 Likg (18%. of body weight) and steady-state vilume of distn
bution is approximately 0.4 to 0.8 L/kg (40 to 80% of body weight). Methotrexate competes with reduced folates for active transport across cell membranes by
rmeans ¢f a single carrier-mediated active transport process At serum concertrations greater than 100 micromola passive diffusion becomes a major pathway by
which effective intracellular concentrations can be achieved. Methotrexate in serum is approximately 50% protemn bound Laboratory studies demonstrate that it may
be displaced from plasma albumin by various compounds including s ifonamides. salicylates. tetracyciines. chloramphenicol and phenytnin

Methotrexate does not penetrate the blood-cerebrospinal fluid bar<ier in therapeutic amounts when given o-ally o+ parenterally -igh CSF concent-ations
of the drug may be aftained by intrathecal adminsstration

n dogs. synovial fluid concentrations after oral dosing were higher in infiamed than uninflarmed jomnts Although sabcylates did not intarfara with this pen
etration. prior prednisone treatment reduced penetration inta inflamed joints to the level of nermal joints

Metabolism - After absorption. methotrexate undergoes hepatic and intracellular metabolism to polyglutamated forms which can te converted back to
methotrexate by hydrolase enzymes These polyglutamates act as inhibiters of dihvdrofolate reductase and thymidylate synthetase Srealt amounts of
methotrexate polyglutamates may remain in tissues for extended periods. The retention and proionged drug action of these active metabolites vary among
different cells. tissues and tumors. A small amount of metabolism to 7-hydroxymethotrexate may occur at doses commonly prescribed. Accurmutation of
this metabolite may become significant at the high doses used in ostecgeni sarcoma. The agueos
tian the parent compound Methotrexate is partially metabolized by intestinal flora after oral administration
Half-Lsfe The terminal haif life reported for methotrexate 15 approximately 3 to 10 hours for patients receiving traatment tor psoriasis. o7 "hedmatoid artha
tis o7 lov-dose antineoplastic therapy tless than 30 mg:/m?} For patients -eceiving high doses of methotrexate. the tarminal half life is 8 10 15 hours
Excreton - Renal excretion is the primary route of elimination and is dependent upon dosage and ~oute of aditmnistration With IV administ-ation. 80 to
90¢ of the administered dose is excreted unchanged in the urine within 24 hours There is limited biliary excretion amounting to 10%: or less of the admin
istered dose Enterohepatic recircutation of methotrexate has been proposed

Rengl excretion occurs by glomerula- fiftration and active tubular secretion Nonlinear elimination d.e to saturation of -enal tihular reabsorption has heen ohseryer
i psoriatic patients at doses between 7 5 and 30 mg Impaired renal function as well as concurrent usz of drugs such as weak organic acids that also undergo fub:
1a- secretion. can markedly increase methotrexate serurm levels. Excellent corelation has been reported between methotrexate clearance and endogenous cirarance
Methotrexats clearance rates vary widely and are generally decreased at higher doses Defayed drug clearance has been identified as one of the majo- fac
fors responsible for methotrexate toxicity it has been postulated that the toxicity of methotrexate for normal tissues 15 mare dependent upon the daration
of exposure to the drug rather than the peak levef achieved When a patient has delayed drug elimination due to compromised renal function. a third space
effusion, or other causes. methotrexate serum rations may remain elevated fo prolonged perinds

"he potential for toxicity from high dose regimens o delayed excretion is reduced by the administration of te.icovorin calcium during the final phase nf
methotrexate plasma elimination. Pharmacokinetic monitoring of methotrexate serum concentrations may help identify thse patients at tugh sk for
methotrexate toxicity and aid in proper adjustment of lecovorin dosing G:idehines for monitoning serurr methotrexate levels and fos adustment of ley

covorin dosing to “educe the risk of methotrexate toxicity are provided below in DOSAGE AND ADMINISTRATION
Me

atejs 310 5 fold Ipwer

ofrexate has heen detected 1n human breast mik Tha highest hreast milk to plasma concentration ratio reacherl was N 08 1

Methot-exate mjectable for containing the preservative benzyl alcohol are not recommended for use in neonates There have been reports ot fatal

gasping syndrome n neonates ichildren less thaa one month of agej toltovang the administ-ation of intravenn:;s solihnns contaming the preservative
bansyl alcohol Symptoms include a striking onset of gasping respiration. hypotension bradycardia. and cardiovascular collapse

Sericus neurotoxicity, frequently manifested as generalized or focal seizures has been reported with unexpectedly mc'ea;sed frequency among pediatvic
patients with acute lymphoblastic leukemia who were treated with intermediate dose intravenous methotrexate {1 gmin®) (See PRECAUTIONS. Organ
System Toxicity. Neurologic.)

Geriatric Use Clinical studies of methotrexate did not include sufficient numbers of subiects age 65 and over to determine whether they respond differ-
antly from younger subjects In general dose selection for an elderly patient should be cautious reflecting the greater frequency of decreased hepatic and
cenal function decreased folate stores, concomitant disease or other drug therapy fie that interfere with renal mnmI‘on methotrexate or folate metabo-
lismy in this population (see PRECAUTIONS, Drug Interactions). Since decline in renal function may be assoclaleq \th increases in adverse events and
serum ¢reatinine measurements may over estimate renal function in the elderly, more accurate methods (i e.. creatinine clearance) should be constdmeg
Ser i methotrexate levels may also be helpful Elderly patients should be closely manitored for early signs of hepatic. bone marrow and renal toxicity in
chronic use situations cenalnioximnes may be reduced by folate supplementation. Post-marketing experience suggests that the occurrence of bone mias
~ow suppression. theombocytopenia. and pneumonitis may increase with age See Boxed WARNINGS aid ADVERSE REACTIONS
Organ System Toxicity Gastrointestinal - If vomiting. diarrhea. o stomatitis occur. which may resuit in dehydration. methotrexate §h0|:[d be discontinued

\ntit recovery oceurs Mathotrexate should be used with extreme caution in the presence of peptic ulcer disease or uicerative colitis
Hematoiogic - Methotrexate can suppress hematopoiesis and cause anemia. aplastic anemia. pancytopenia letkopenia neutropenia and/or thrombocytopenia n
patients with matignancy and preexisting hematopoietic impairment. the drug should be used with cautien. if at_all *n controlied clinical teials in rheumatoid arthn
fi, +1-128} te tkapenia (WBC - 3000/ was seen in 2 patients thrombocytopenia (platelets <100.000/mms) in 6 patients and pancytopenia in 2 patients

1t pso-iasts and rhegmatoid arthntis mathotrexate should be stopped immediately 1f there 15 a significant drep in blood counts :n the treatment of neo
plastic diseases methotrexate should be continued only if the potentiai benefit warrants the risk of severe myelosuppression Patiants wnth profound gran
slucytepenia and fever should be evaluated immediately and usually require parenteral broad spectrum antibiotic therapy
Hepatc - Metholrexate has the potential for acute {elevated transaminases and chronic (fibrosis and cirshosisy hepatotoxicity Ch'!::n( toxicity is poten
tiail; fatal 1t gensrally has occurred after prolonged use (generally two years o more) and after a total dose of at least 15 grams. in studies in psoriatic
natients. hepatotexicity appearad to be 4 function of total cumulative dose and appeared to be enhanced by alcohiolise. obesity. diabetes. and advanced
208 An ace irate incidencs -ate has not been determined: the rate of progression and reversibility of lesions is not known Special caution is indicated in
the presence of preexsting hiver damage o° #mpaired hepatic function
i pa is lwer function tests. ncluding seram albumin, should be performed periodically prior to dosing but are often nermalin the face of developing
fihasie or crrhosss ns may he detectable only by bopsy The usual recommendation is to obtain a five bicpsy at 11 pretherapy or shortly after
initiation of therapy {2 to 4 months} ?) a total cumulative dose of 1.5 grams. and 3) after each additional 110 15 grams Moderate fibrosis or any cir
rhosis normally leads to discontinuation of the drug. mild fibrosis normalty suggests a repeat biopsy in 6 manths Milder histologic Imdmgs such as fatty
change and low grade portal inflammation are relatively common pretherapy Although these mild changes are usually not a reason to avoid or discontin
Je methotrexate therapy. the d-ug should be used with caution

1 rheinatoid artheitis age at first use of methotrexate and duration of therapy lave been reported as risk factors for hepatotox
simifar to thasa ohserved in psoriasis. may be present in rheumatoid arthrtis but have not been confirmed to date Pe‘rslsle_n! abi
fion tests may pracede appearance of fibrosis or cirrhosis in this population There is a combined reported expenence ie 217 _'he.‘m oid arthritis patients
ath hzer binpsies both before and during treatrment (after a cumulative dose of at least 1.5 g} and in 714 patients with a hmps_v,- only during treatment
There are 64 17"e1 cases of fibrosis and 1 {0 12%) case of cirrhosis Of the B4 cases of fibrosis. 60 were deemed mitd The reficuiin stain s More sensitive
for earty fibrosis and its use may increase these figures 1t is unknown whether even fonger use wili increase these risks
tacty shold be pertnrmed at basefine and at 4 to 8 week intervals in patients receiving methotrexate for rheurmatoid athritis Pretreatent
perforimed %+ patients with a history of excessive alcohnl consumption persistently abnormai baseling liver tanction fest values 0
shennic. hepatitis B o C infechon D:ring therapy. liver biopsy should be performed if these are persistent liver function test abnormalities or there is a
derrease in serun alburin befow the normal range (in the setting of well controlied rheurratoid arthritis)

f the results of a liver biopsy show mild changes {Roenigk grades *. 11 lia). methotrexate may be continuéd and ihe patent aromito-ed as per recor
neendations lister above Mathotraxate sho:did be discontinued in any patient who dispfays persistently abnormat live- function tests and -efuses liver biop
sy e in any patient whose liver biopsy shows moderate to severe changes (Roenigk grade 'itb. or iv}
infection or rimunoiogc States  Methotrexate should be used with extreme caution in the presence of active infection. and is Jsually contraindicated
patients with overt or laboratory evidence of immunodeficiency syndromes immurnization may be ineffective when given dinng methotrexate therapy

mmunization with live virus vaccines is generally not recommended There have been reports of disserninated vaccinia infections after smallpox immu-
nizatians i patients weceiving methot:exate therapy Hypogammagiobulinemia has been "eported rarely

Potentially fatat npportunistic infections especially Preumacystis canni ppeumoria may occur with methotexate thetapy When a patient presents vath

yreptame the naseihility of Pagumacysts cannn pnesmonia should be considered

fieyrgiogic  There have been reports of leukoencephalopathy foflowing intravenous administration of methotrexate to patients wha have had cramospinal
iwadiation Serio 1« nedrotoxicity frequently manifested as generalized or focal seizures, has been reported with :inexpectedly increased frequency among
pediataic patients with acute lyrrphoblastic le:kemia who were treated with intermediate dose intravenous methotrexate 11 gr:m?j. Symptomatic patients

5 These la
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T gl notud o have laukoencephalopathy and or microanginpathic zalchizations on dagnostic maging stadwes Chrome feakoencephalapath

h2s 2sH b -opeted in patients why receved repeated doses of high dose methotmeate wath 2cownnn wtheut cranial cadigtien
Discontnation of methotrexate does not always result in complete recovery

A transient acJte nediologie syndrome has been observed wi patients treated with gk ge regiens Manitestations of this utouke ke encephatup

thy may inclade confusion. hemiparesis transient blindness. seizures and coma The exact ca.se 1s unknown

After the int-athecal use of methotrexate, the central nervous System toxicity which may occur can be classified as follows. acute chemicar arachnolaitis
andested by sich symptoms as headache back pain nuchal rigidity. and fever sub-acite myelopathy characterized by paraparesis paraplegia associat

Jh inrivement with one ar mare spinal nerve mants chronic leukoencephalopathy mantfested by canfusion irritabilty somnolence ataxia demen

. seizues and coma This condition can be progressive and even fatal

Pulmunary Pulmonary symptoms {especially a dry. nonproductive cough) o a nonspecific pneunonitis occurring during mathotrexate therapy may be
wdicative of a potentially dangerous lesion and require interruption of treatment and careful mvestigation Although clinically variable. the typical patient
with methot-exate induced lung disease presents with fever. cough dyspnea. hypoxemia. and an infiltrate on chest X-7ay . infection {including pneumonia;
aeeds 1o be excluded. This lesion can occur at all dosages

Renal - Methotrexate may cause renal damage that may lead to acute renal failure High doses of methotrexate used in the treatment of osteosarcoma may
cause renal damage leading to acute renal failure. Nephrotoxicity is due primarily to the precipitation of methotrexate and 7-hydroxymethiotrexate in the
renal tubules. Close attention to renal function including adequate hydration. urine aikakmzation and measurement of seruni methotrexate and creabining
levels are essential for safe administration

Skin - Severe. occasionally fatal, dermatologic reactions. including toxic epidermal necrolysis. Stevens-Johnson syndrome, exfoliative dermatitis. skin necrosiy and
eythema muttiforme, have been reported in children and adults. within days of oral. intramuscular, or adrmi 1 Reactinns
were noted after single or multiple, fow, intermediate or high doses of methotrexate in patients with neoplastic and non-neoplastic diseases

Other Precautions - Methotrexate should be used with extreme caution in the presence of debility.

Methotrexate exits slowly from third space compartments (e.g.. pleural effusions or ascites). This results in a prolonged terminal plasma half-fife and unexpected
toxicity. In patients with significant third space accumalations. it is advisable to evacuate the fluid before treatment and to monitor plasma methotrexate levels

Lesions of psoriasts may be aggravated by concomitant exposure 1o uftraviolet radiation Radiation dermatitis and sunburn may be “recafied” hy the use
of methot-exate
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ADVERSE REACTIONS
IN GENERAL. THE INCIDENCE ANO SEVERITY OF ACUTE SIDE EFFECTS ARE RELATED TO DOSE AND FREQUENCY OF ADMINISTRATION. THE MOSY
SERIOUS REACTIONS ARE DISCUSSED ABOVE UNDER ORGAN SYSTEM TOXICITY IN THE PRECAUTIONS SECTION. THAT SECTION SHOULD ALSO BE
CONSULTED WHEN LOUKING FOR INFORMATION ABOUT ADVERSE REACTIONS WiTH METHOTREXATE
The most frequently reported adverse reactions include ulcerative stomatitis. leukopenia, nausea. and abdominal distress. Other frequently reported
adverse effects are malaise. undue fatigue, chills and fever, dizziness and decreased resistance to infection
Other adverse reactions that have been reperted with methotrexate are listed below by argan system 'n the oncology sefting zoncorritant treatment and
the underlying disease make specific attribution of a reaction to methotrexate difficult
Alimentary System - gingivitis. pharyngitis. stomatitis anorexia nausea, vomiting. diarrhea nematemesis. metena gastrointestinai :iiceration and blee
ing. enteritis. pancreatitis
Blood and tymphalic System Disorders - suppressed hematopoiesis. anemia. aplastic anemia. pancyiopenia. leukopenia neutropenia. thrambocytopania
agranufocylosis. eostnophilia. lymphadenopathy and lyrmphoproliferative disorders {inciuding reversibie) Hypogammagiobuiinemia has been reported rarely
Cardiovascular  pericarditis, pericardial effusion. hypotension, and thromboembalic events {incliding arterial thrombosis cerebrai thramrbosia deep e
thrombasis. retinal vein thrombasis. thrambophiebitis. and putmonary embolus)
Central Nervous System  headaches. drowsiness, blurred vision. transient blindness. speech impairment including dysarthria and aphasia. hemipare:
paresis and convulsions have also occurred foliowing administration of methotrexate. Folk
sient subtte cognitive dysfunction. mood afteration. unusual cranial sensations. leukoenc or encephalopathy
Hepatobiliary Disorders hepatotoxicity. acute hepatitis. chronic fibrosis and cisrhosis. hepatic failure. decreasa in serurm alburrin lver ensyme einvations
infection - There have been case reports of sometimes fatal opportunistic infections in patients receiving methotrexate therapy for neoplastic and non-neo
plastic diseases. Pneumocystis carinii pneumaonia was the most common oppertunistic infection There have also been reports of infections. pneumonia
cytomegalovicus infection. including cytomegaloviral preumonia. sepsis. fatal sepsis. nocardiosis. histoplasmrosis. cryptococcosis. Herpes zoster. H. sim-
Diex hepatitis. and disseminated H. simplex.
fusheleta’ System stress fracture
Ophthataic - conjunctivitis serious visual changes of unknown etiology

ng fow doses. there have been cecasional reports of 1

Pulmonary Svstem respiratory fibrosis. respiratory faiture. alveclitis. interstitial pn and chronic intaratitial shatrac
tive pilmonary disease has occasionally occurred
Skin - erythermatous -ashes. praritus, utticaria. photosensitivity, gigmentary changes. alopecia. ecihymasis. telangectasid. aulie furufiaiisis £ 4

multiforme. toxic epidermal necrolysis, Stevens-Johnson syndrome. skin necrosis. skin ulceration and extoliative derrmatitis

Urogenital System  severe nephropathy or renal failure. azotemia. cystitis, hematuria, proteinuria. defective oogenesis or spermatogenesis transient oligosper
mia, menstrual dystunction. vaginal discharge, and gynecomastia, infertility abortion fefal death fetal defects

Other raver reactions related to or attributed to the use of methotrexate such as nodulosis. vasculitis. athralgiamyalgia loss of libwlosimpotence diabetes osten
porosis, sudden death, reversible lymphomas, tumor lysis syndrorne, soft tissue necrosis and osteanecrosis Anaphylactoid reactions have been reported
Adverse Reactions in Double-Blind Rheumatoid Arthritis Studies. The approximate incidences of methotrexate attributed (e placebo rate subtracted)
adverse reactions in 12 to 18 week double-blind studies of patients (n=128) with rheumatoid arthitis treated with low-dose oral (75 tv 15 n'giwk) pulse
methotrexate are hsted below Virtually all of these patients were on cc 1 ory drgs and sotre were also taking low
dosages of corticosteroids. Hepatic histology was not exaimined n these short-tern® studies iSee PRECAUTIONS |

'nadence greater than 10% Elevated liver function tests 15°:, nausea’vomiing 10°,

ncidence 3% to 10%. Stumatitis, thrombocytoperia {platelet count less than 100.000:mim?;

neidance 190 ta 35, Rashinruntisidarmatiis tiarthea alonecis leiknnenia (WRC fess than 3000.mer ) park

oA i saness

' therapy Gombination cherrotherapy regiswns that include int-avenc.is methotrexate adnunstered At highe: doses with muscvonn estay have Lesnat
red in advaniad stages of 102 disease

Osteosarcoma  An effect t cherotherapy raqimen requires the administration of several cytotoxic chemotherapeutic agents in addition to hgh

d rrathetrexate with keac scus these agents may include doxerdbicin cisplatin, and the combination of bleamycin cyclophosphamide and

dactinomyein (BCD) 0 the doses and schel hown i the table betoyi The starting dose for high dose methot-exate treatment i 12 gams'm” fthi
ose is not sufficient o peoduce d peak st athotrexate concentration of 1000 mucromolar ¢10:2 moi1 ) at the end of the methotrexate infusion the

o e 1 e
dose thay be escalated 10 15 grams:m in Subseqaent treativents if the patient is vomiting o5 unable to tolerate oral medication legcovadinis giver: 'V
or iM at the sanie dose and schedule

r—;‘;.-——*—- o .Dose' T Treatment Week
After Surgery
4567111215
16.29 30.44 45

Methotrexate 12 gim 1V as 4 hour

infusion Istarting dose)

15 mg orally every six hours

for 10 doses starting at 24 hours after
start of methotrexate nfusion

" Tedcovorin

Dexorubicint as a single drig 30 mg/m?iday IV x 3 days o 8.17 .
Doxorubicint 50 mgim’ iV 20,23.33.36
Cisplatint 100 mg/m” IV 20.23.33.36
Bleomygint 15 unitsm? 1V x 2 days 2.13.26.39.42

800 mg/m? Y x ? days 2.13.26.39.42

06 mg/m? IV x 2 days 213263942

“Link MP Gnonn AM Miser AW et al. The efiect of adi:ivant chemotherapy on relapse free survival in patients with osteosarcomra of the extrerrity. & £ngl
J of Med 1986. 3141No 25) 1600 1606
+See each respective package insert for full prescribing information Dosage modifications may be necessary because of drug induced toxCity.
When these higher doses of methotrexate are to be admimsstered the tollowang safety gdelnes should b ciosely observed
GUIDELINES FOR METHOTREXATE THERAPY WITH LEUCOVORIN RESCUE
1 Administration of methotrexate should be delayed until recovery it
« the WBC count is less than 1500/microliter
« the naet-ophit count is less than 200:ric-oliter
= the platelet count is l2ss than 75.000/microliter
« the seram bilizubin fevel s greate- than 1 2 mgdl
« the SGPT level is greater than 450 U
e mucositis 1s presant. ntik there is evidence of healing
« persistent pleural effusion is present. this should be drained dry prio to infusion
2 Adeqguate renal function must be documented
a Serum creatinine must he normal. and creatinine clearance must be greater than 60 mL'min tefore initiation of therapy

b

1 be mea:

e clearance

¢ of tharapy. it serum creatinine has increased by 50%: or mere compared toa
ented to be greater than 60 mb/min feven if the serum creatining s still within the

7 1o each vubse

he measured and

f0rmal range
3 Patients must be well hydrated. and must be teeated with sodium bicarbonate for urinary alkalnization

ration at

a Admimister 1.000 mULm’ of intravenous fluid over 6 hours prior tc mitiation of the methotrexate infusion Confinie hy

administration of sodiun aeally ar by incorporation into a separate Intraveno.s sotution

4 Repeat serum creatinine and serun methotrexate 24 hours after starting methotrexate and at least once daily untit the methot-exate level is below
S0 sl G0

cromatan

5 The table betow provides gindehnes for leucovorin calcium dosage based upon serum methotrexate levels (See tabie below §)

Patients who expenence delaved eadly methotrexate ehnandtion am fikely to develop noneversible uhgues tenal fail iy P additien e app g it b

onn therapy these patients require continuing hydration and urinary alkalinization. and close monitoring of fluid and electrolyte status. Jntil the serum

Inethotrexate level has fallen to below 0 05 micromolar and the renal failure has resolved °f necessary. acute. wtenmittent hemodialysis with a high-flux

diatyzer may also be beneficial n these patients

6 Some patients will have abnormalities in methotrexate elmination. or abnormalities in renal fnction following methotrexate adminsstration. which are
significant bt less than the abnarmalities described in the table below These abnormalities may or may not be associated with significant
chnical toxoty nitiant clinical toxicity is observed. leucovorin rescug should be extended for an additional 24 hours {total 14 doses over
84 hoursy in subsequent courses of therapy The possibility that the patient is taking othar medications which intoract vath methotrewate 12 g
medications which may interfere vath methotrexate binding to serum aiburnin. or eliminationt should atways be reconsidered when faboratory
abnariralities ar clinical toxicities are observed

CAUT-ON DO NOT ADMINISTER LELCOVORIN INTRATHFCAL LY

Psoriasis, Rheumatoid Arthritis. and Juvenile Rheumatoid Arthritis

Adult Rheumatond Arthetes Recomnended Starting Nosage Sched tles
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methotrexate are listed below Virtually all of these patients were on concomitant nonsieraidat anti-inflammatory druig
dosages of corticosteroids. Hepatic histology was not examined in these short-term studies. (See PRECAUTIONS
Incidence greater than 10%. Elevated liver function tests 15%, nausea/vomiting 10%.
Incidence 3% to 10%: Stomatitis. thrombocytopenia (platelet count less than 100.000/mm )
incidence 1% to 3% Rash/pruritus/dermatitis. diarrhea. alopecia. leukopenia (WBC fess than 3000/mm3). pancytopenia. dizziness,
Two other controlled trials of patients (n=680) with Rheumatoid Arthritis on 7 5 mg to 15 mg/Awk oral duses showed an incidence of intarstitial poeumonitic
ot 1%. (See PRECAUTIONS )
Other less common reactions included decreased hematocrit, headache, upper respiratory infection anorexia arthralgias. chest pan. cougtung. dysuna
eye discomtont. epistaxis. fever, infection, sweating. tinnitus. and vaginal discharge
Adverse Reactions in Psoriasis' There are no recent placebo-controlied trials in patients with psoriasis. There are two fiterature reports (Roenigk, 1969
and Nyfors. 1978) describing large series (n=204, 248) of psoriasis patients treated with methotrexate. Dosages ranged up to 25 mq per week and treat-
ment was administered for up to four years. With the ption of alopecia, itivity. and “burning of skin fesions” (each 3 to 10%), the adverse
reaction rates in these reports were very similar to those in the theumatoid arthritis studies. Rarely. painful plaque erosions may appear (Pearce. HP and
Witson, BB: Am Acad Dermatol 35: 835-838, 1996)
Adverse Reactions in JRA Studies: The approximate incidences ot adverse reactions reported in pediatric patients with JRA treated with oral. weekly doses
of methotrexate {5 to 20 mg/m2/wk or 0.1 to 0.65 mg/kg/wk) were as follows (virtually all patients were receiving itant nonsteroidal anti
matory drugs. and some also were taking low doses of corticosteroids). elevated liver function tests, 14%: gastrointestinal reactions (e.g.. nausea, vom
iting. diarrhea), 11%; stomatitis, 2%; leukopenia, 2%; headache, 1.2% alopecia, 0.5%. dizziness, 0.2%, and rash, 0.2%. Aithough there is experience with
dosing up to 30 mg/m2/wk in JRA. the published data for doses above 20 mg/m2/wk are too limited to provide reliable estimates of adverse reaction rates
OVERDOSAGE
Leucovorin is indicated to diminish the toxicity and vousteract the etfect of inadvertently 5t methotrexate. Leucovorin adminis
tration should begin as promptly as possible. As the time interval between methotrexate administration and teucovonin initiation increases. the effective
ness of leucovorin in counteracting toxicity decreases. Monitoring of the serum methotrexate concentration is essential in determining the optimat dose
and duration of treatment with leucovorin
In cases of massive overdosage, hydration and urinary aikalinization may be necessary to prevent the precipi of e and/or its ifi the
renal tubules. Generally speaking, neither hemodialysis nor peritoneal dialysis have been shown to improve methotrexate elimination. However, effective Clearence
of methotrexate has been reported with acute, intermittert hemodialysis using a high-flux diatyzer (Wall. SM et al. Am J Kidney Dis 28(6) 846-854. 1996)
Accidental intrathecal overdosage may require intensive systemic support, high-dose systemic leucovorin, alkafine diuresis and rapid CSF drainage and
ventriculolumbar perfusion
In postmarketing experience, overdose with methotrexate has generafly occurred with ora! and intrath,
muscular overdose have also been reported
Reports of oral overdose often indicate accidental daily administration instead of weekly (single or divided doses). Symptoms commaonly reported follow
ing oral overdose include those symptoms and signs reported at pharmacolagic doses, particularty hematologic and gastrointestinal reaction. For exam
ple. penia, anemia. p: p bone marrow supp! , mucositis, itis, oral ulceration, nausea, vomniting, gastroin
testinal ulceration, gastrointestinal bleeding. In some cases, no symptoms were reported. There have been reports of death following overdose. in these
cases. events such as sepsis or septic shock, renal failure, and aplastic anemia were also reported
Symptoms of intrathecal overdose are generally central nervous system (CNS) symptoms, including headache. nausea and vomiting, seizure or convul
sion, and acute tnxic encephalopathy In some cases, no symptoms were reported. There have been reports of death following intrathecat overdose In
these cases, cerebellar herniation i with i i pressure, and acute toxic encephalopathy have also been reported
There are published case reports of intravenous and intrathecal carboxypeptidase G2 treatment to hasten clearance of methotrexate in cases of overdose
DOSAGE AND ADMINISTRATION
lic Diseases: Oral in tabiet form is often preferred when low doses are being administered since absorption is rapid and effective serum fev
els are obtained. Methotrexate sodium (preservative free) injectable products may be given by the intramuscular, intravenous, intra-arterial, or intrathecal route
Parenteral drug products should be inspected visually for particulate matter and discoloration pricr to administration whenever solution and corttainer permit.
Chorin: and Simifar DNisaases - B is i orally or i ly in doses of 15 to 30 ma daily for a 5-day
course Such courses are usuqﬂy repeated for 3 to 5 times as required, with rest periods of one or more weeks interposed between courses, until any man-
ifesting toxic symp subside. The i of therapy is ordinarily evaluated by 24-hour quartitative analysis of urinary chorionic gonadatropin
(hCG). which should return to normal or fess than 50 1U/24 hr usually after the third or fourth course and usually be followed by a complete resohution of
measurable lesions in 4 to 6 weeks. One to two courses of methotrexate after normalization of hCG is usually recommended. Before each course of the
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drug careful clinical assessment is essential. Cyclic therapy of with other drugs has been reported as being usetul
Since hydatidiforn mole may precede choriocarcinoma, prop ( apy with has been
Ch destruens is to be an invasive form ot m mote is ed in these disease states in doses simi-

far to those recommended for choriocarcinoma.

Leukemia - Acute lymphoblastic leukernia in pediatric patients and young adotescents is the most responsive to present day chemotherapy. in young adults
and older patients, clinical remission is more difficult to obtain and early relapse is more common

Methotrexate alone or in combination with steroids was used initially for induction of remission in acute lymphobtastic leukemias. More recently corticos-
teroid therapy, in combination with other antileukemic drugs or in cyclic combinations with methotrexate included. has appeared to produce rapid and
effactive remissions. When used for induction, methotrexate in doses of 3.3 mg/m? in combination with 60 mg/m?2 of prednisone, given daily produced
vemissions in 50% of patients treated, usually within a period of 4 to 6 weeks. Methatrexate in combination with other agents appears to be the drug of
choice for securing maintenance of drug-induced remissions, When remission is achieved and supportive care has produced general clinical improvement,
maintenance therapy s initiated, as follows: methotrexate is administered 2 times weekdy efther by mouth or intramuscularly in total weeldy doses of 30 mg/m?. It
has also been given in doses of 2.5 mg/kg intravenously every 14 days. If and when relapse does occur. reinduction of remission can again usuaty be obtained by

repeating th induction

A variety of combination chemotherapy regimens have been used for both induction and maintenance therapy in acute lymphoblastic leukemia The physi
wan should be famitiar with the new advances in antileukemic therapy.
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madications which may interfere with n\efﬁol(exale binding to serum albumin or elimination) should always be reconsidered when laboratory

abnarrmalities or clinical toxicities are observed
CAUTION: DO NOT ADMINISTER LEUCOVORIN INTRATHECALLY
Psoriasis, Rheumatoid Arhritis, and Juvenile Rheumatoid Arthritis
Adult Rheumatord Arthritis. Recommended Starting Dosage Schedules
1 Single orai doses of 7.5 mg once weekly. |
2 Divided oral dosages af 2 5 mg at 12 hour intervals for 3 doses given as a course once weekly |
tMethotrexate Sodiurm Tablets for oral administration are available
Polyarticular-Course Juvenile Rheumatoid Arthritis: The recommended starting dose is 10 mg/m? given once weekly
For either adult RA or polyarticular-course JRA dosages may be adjusted gradually to achieve an optimal response. Limited experience shows 2 significant
increase in the incidence and severity of serious toxic reactions, especially bone marrow suppression, at doses greater than 20 mg/wk in adults. Although
there is experience with doses up to 30 mg/m2/wk in children, there are too few published data to assess how doses over 20 mg/m?/wk might affect the
risk of serious toxicity in children. Experience does suggest, however, that children receiving 20 to 30 mg/m?/wk (0.65 to 1 mg/kg/wk) may have better

ion and fewer gastrointestinal side effects if meth te i inistered either i ly or

Therapeutic response usually begins within 3 to 6 weeks and the patient may continue to improve for another 12 weeks or more
The optimal duration of therapy is unknown. Limited data available from long-term studies in adults indicate that the initial clinical improvement is main
tained for at least two years with continued therapy. When methotrexate is discontinued, the arthritis usually worsens within 3 to 6 weeks
The patient should be fulty informed of the risks involved and should be under constant supervision of the physician. Y(See Imqrm_al.iun tor Patients under
PRECAUTIONS ) Assessment of hematologic, hepatic, renal, and pulmonary function should be made by history, physical examination, and laboratory tests
before beginning. periodically during. and before reinstituting methotrexate therapy (see PRECAUTIONS). Appropriate steps should be taken to avoid con-
ception during methotrexate therapy (see PRECAUTIONS and CONTRAINDICATIONS)
All schedules should be continually tailored to the individual patient. An initial test dose may be given prior to the regular dosing schedule to detect any
extreme sensitivity 1o adverse effects (see ADVERSE REACTIONS) Maximal myelosuppression usually occurs in 7 to 10 days.
Psoriasis. R Starting Dose Schedule
1. Weekly single oral, IM or 1V dosage schedule: 10 to 25 mg per week untii adequate response is achieved. i
2 Divided oral dosage schedule' 2.5 mg at 12 hour intervals for three doses 1
tMethotrexate Sodium Tablets for oral administration are available.
Dosages in each schedule may be gradually adjusted to achieve optimal clinicai response; 30 mg/week should aot erdinarily be exceeded
Once optimal clinical response has been achieved, each dosage schedule should be reduced to the lowest possible amount of drug and to the longest pos-
sible rest period. The use of methotrexate may permit the retur to conventional topical therapy, which should be encouraged.
Handling and Disposal Procedures for proper handiing and disposal of anticancer drugs should be considered Several guidelines on this subject have
been published.!-7 There is no general that alt of the proced: in the are necessary of appropnate

tion, USP.

of L Powders: fy prior to use I ) )
Methotrexate for injection should be reconstituted with an appropriate sterile, preservative free medium such as 5% dextrose solution. USP or sodium D 4’-/('4(
chioride injection. USP. The 1 gram vial should be reconstituted with 19.4 mL to a concentration of 50 mg/mL. When high doses of methotrexate are% N
administered by 1V infusion, the total dose is diluted in 5% dextrose solution, USP.
for | injection, reconstitute o a ¢ \‘

n af 1 mg/ml with an appropriate sterile, preservative free medium such as sodium chioride injec

Dilution Instructions for Liguid Methotrexate Injection- Isotonic liquid. preservative free, for single use only

it desired, the solution may be further dituted immediately prior to use with an appropriate sterile. preservalive free medi

tion, USP or sodium chioride injection, USP

Parenteral drug products should be inspected visually for particutate matter and discoloration prior to administration, whenever solution and container permit
HOW SUPPLIED

h as 5% dextrose solu

Melr;o;rexale injection. USP {preservalive free) is supplied in a single dose vial containing 25 mg/mi of methotrexate as the base in the following pack l

age strengths _L/Q« /‘,2‘6/ / C f‘("/
NDC 55390-031-10

50 mg in 2 mi {10 vials to a carton}

NDC 55390-032-10 100 mg in 4 mt (10 vials to a carton) |

NOC 55390-833-10 . . ). Jede 200 mg in 8 ml. (10 vials to a carton) \

NDC 55390-034-10,7 o 250 mg in 10 mL (10 vials to a carton) g
vial of | Hpod COTtRintAe--grar as the

Methotrexate ferTnjection. USP (preservative tree) is supplied in a LQIT single-d

base in the following package strength § fram, 10miL.

NOC 55390-143-01 1 gram Viat-{individuatty-boxed) ' £ m L

Store at room temperature 20° 10 25°C (68° to 77°F). See USP controlled room temperature. Protect from light
REFERENCES

1 Recommendations for the Sate Handling of Parenteral Antingoplastic Drugs. NIH Publication No. 83-2621 For sale by the Superintendent of Documents,
U S. Government Printing Office, Washington, D.C. 20402

2 AMA Council Report Guidelines for Handling Parenteral JAMA. March 15,1985,

3 National Study Commission on Cytctoxic Exposure-Recommendations for Handling Cytotoxic Agents. Available trom Louis P Jetfrey, Sc. O . Chaiaman, National
Study Commission on Cytotoxic Exposure, Massachusetts College of Pharmacy and Allied Heatth Sciences. 179 Longwood Ave., Boston, Massachusetts 02115

4 Clinical Dnostogival Sosisty ot Australia. Guidefines and Recommendations for Safe-Handling of Antineoplastic Agents. Med . Australia 1. 426-428. 1983

5 Jones RB et al Safe Handling of Chemotherapeutic Agents: A Report from the Mount Sinai Medical Center. CA-A Cancer Journal for Ciinicians. Sept/Oct
258-263. 1983
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Nl Jlceration gast-ointestings Uleeding . SMe €ases. ne symplon's were reported Thece nave besr
2uents such a< sepais 07 sephe shack renal faifure. and aplastic anenia were als: o
smptores of intrathecal overdese are gene-ally central nervous systerr {ONSy symptol g Beadach: aaased ang vonuting :
and acdte ae encephaiopathy N some cases. no syirptoms wee repurted “herz r bee: 2pods of death follvwing intrathec
these cases cerebeliar herniation associated with increased intracranial pressure. and acute toxic encephalopathy have alsc been reported
Tt are puliistivi case repoets ob it avencads and itvathecal carboxypeptidase G2 treatment to hasten ciea:ance of methotraxate n ¢
DOSAGE AND ADMINISTRATION
Neoplastic Diseases (ral administ-ation in tablet o s often preferred when low doses are being adnunisterad siace absorption s <apid and aHective ses i g
2 nbtaned Methotrexate sodinm (presenvative free) injectable products may be given by the et-aruscular, int-avencus, ntra arterial or intrathecal ro.it
2ral d-g products shedld be inspected visually for particulate matter and discoloration prior tc adrrimsteation wlieneve: solution and containes permit
vhonocarcingma and Simiiar Iropnoblastic Diseases - Methotrexate is administered orally o intrarnuscularty n doses of 15 to 30 mg daiy for a 5-day
rse Such courses are Jsually repeated for 3 to 5 imes as required with rest periods of one o more weeks Interposed Uetween codrses. until any nian
festing toxic symptoms subside. The effectiveness of therapy is ordinarily evaluated by 24-hour quantitative analysis of urinary chorionic gonadatrapin
t+hCG). which should return to normal o« less than 50 +U/24 hr usually after the third or fourth course and usually be followed by a complete resolution of
reeastrable tesions in 4 to 6 weeks One to two courses of methotrexate after normalization of hCG is usually recommended. Before each coJrse of the
drug careful chinical assessment 1s essential. Cyclic combination therapy of methotrexate with othe~ antitumor drugs has been reported as being usetul
Since hydatidiform mole may precede choriocarcinoma, prophylactic chemotherapy with methotrexate has been recommended
Ul oma destruens is considered 1o be an invasive form of hydatdiform mole. Methotrexate is administered in these disease states 10 doses sim
lar 1o those -ecommended tor choriocarcinoma
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teukemia  Acute iymphoblastic leukernia in pediatric patients and young adolescents 1s the most responsive to present day chermotherapy in young adults
and older patients. clinical remission is more difficult to obtain and early relapse is more commion

Methotrexate alune or in combination with steroids was used initially for induction of remission in acute lymphoblastic leukemrias. More recently corticas
teroid therapy. in combination with other antileukemic drugs or in cyclic combinations with methotrexate included. has appeared to produce rapid and
eftective remissions. When used for induction. methotrexate 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 agents appears to be the drug of
choice fur secunng maintenance of drug-induced remissions. When remission is achieved and supportive care has produced general clinical improvement
miaintenance therapy is initiated, as follows methotrexale 1s administered 2 times weekly either by mouth or intramuscularly in total weekly doses of 30 mg/m? #
iras aisu been given n Goses of 2.5 mg/kg intravenousiy every 14 days. if and when relapse does occur. renduction of remission can again usually be obtained by
repeating the initial induction regimen

A ety of Lombination chemotherapy “egimens have been used for poth inguction and mantenanue terapy I acute lyMpAODIAST le.kemia The physi
cian should be fasribiar with the new advances n antileukermic therapy

Meringeail eukemia 11 the treatment or prophiylaxis of meningeal teukemia. methotrexate must be admimistered intrathecally Preservative fres methotrex

ate is diluted 1o a concentration of 1 mg/mL with an appropriate sterile preservative free medium such as 0.9% Sadiurr Chlonde njection LUSP
The cerebrospinal fluid volume is dependent nn age and not body surface area The CSF is at 40%. of the aduit velume at bith and reaches the adult
selaee i several yoars
intrathecal rmethotrexate administration at a dose of 12 mg/m (maximum 15 mg) has heen reparted to result in low CSF srethotrexate concentra
tions and reduced efficacy 0 pediatic patients and high concentrations and ne.-otoxicity m aduits The following dosage regimen s based on age
insiteard of body surface area
Age {years} Dose imgi T
- <1 W" 8 47
i 3
2 10
3 or older 12

in one study in patients under the age of 40. this dosage regirren appeéred to cesult in more consistent CSF methotrexate concentrations and less neurn
toxicity Anather study in pediatric patients with acute fymphocyte feukema compared the above regimen to a dose of 12 migan” (maximan 15 mg; A
significant <eduction in the rate of CNS relapse was ohserved in the group whose dose was based on age

B CSF

rmay decrease with age, a dose reduction may be mdicated in eiderly palients

. Intrathiecal metholrexate may be given atintervals of Z 1o 5 days. However. asministration at intervals of less than
+ week may resuitin mcregsed subacute onlclty Methotrexate is administered until the cell count of the cerebrospinal fluid retuns to normal. At this point
ane additional dose is advisable For prophylaxis against meningeal leukemia. the dosage is the sarme as for treatment except for the intervais of adminiy-
H . On this subject it is advisable for the physician to consuit the medicat iteratuie

untoward side effects may occur with any given intrathecal injection and are commonly neuroiogical m character Large doses may caJse convulsions
Mathateexate given by the intrathecal ~oute appears sign

ificantly in the systemic ciccaiation and 1eay ause systeae eethotrexate ioxicity. herefore sys
teimic antifeukemic therapy with the drug shoutd be appropriately adjusted. reduced o discontinned Focal leukemic involvement of the central necvo.s
svsten: may not respond to intathecal chemotherapy and is best treated with -adiotherapy

Lymphomas i Burkitt's Tumor, Stages |-11. methotrexate has produced prolonged remissions in some cases Recommended dosage 15 10 ty 25 mg/day
orally for 4 to 8 days. In Slqge Hi, methotrexate is commaniy given concomitantly with other anttumor agents Treatment in all stages usually consists ot
several courses of the drug interposed with 7 to 10 day rest periods Lymrphosaccomas in Stage i:: may respond to combined drug therapy with methotrex-
ate given in doses of 0 625 to 2 5 mgrkg daily.
Mycosis Fungaides rcutaneaus T cell tymphomal ~ Therapy with methotrexate as a single agent appears to produce chnical respanses n ap to 50
patients treated. Oosage in early stages is usually 5 to 50 mg once weekly Dose reduchon n- cassatinn i gunde

moritoning. Methotrexate has alsn heen administered twice weekly in dosae ranging from 1540 37 § g i b

uf
by patient respense and hematolugic
puniy to ik

ahiis have
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Methetrexate for injection should be reconstituted wath an appropnate sterile. presessative tree neediin' such 35 57« dectrose solution LSP (B

chionde 1njection. USP The 1 gram vial should be reconstituted with 19.4 mL to a concentration ot 50 mg/mL When fughi duses of nellutiexate giz

adminstered by v infasion the totas plated =1 5 dextrose solutier, LSP

For intrathecal imection. reconstitate to a coacent-aton of 1 rrgimt vath an appropriate sterite. preservative free medwn sch as sodium chionde injec

finn USP

Ditution Instructions for Liquid Metholrexate Injection

{ desired the solution may be further dilited

twon USP o stdiun: ctior, USP

Parenteral drig products should be nspected visuallv 107 particulate matter and discolorahon prior t adiministration. whanever Soktion and cantaine: penrit
HOW SUPPLIED

Methot exate e tion « SPopracaratia frapy s sapplied in 4 single dase vial contaning 25 msgrt of mathotrevats a4 the tase n the follaving pack

age strengths.

NDC 55390-031-10

NDC 55380-032-10

LI L b, R e

tinevdtiae Foe f0

6 frge R uh 3 50 derdrses 5ol

50 mgin 2 nel ¢10 vials to a carton)
100 g an 4 miL {10 vials to a cartor)
NDC 55390-033-10 200 mg i 8 mL (10 vials to a carton)
NDC 55390-034-10 250 mg in 10 m{ (10 vials to a carton}
Methotrexate for injection USP tpreservative f-ees 15 supplied i a 1 gram single-dose vial of lyophilized powder containing 1 gram methot-exate as the
base in the following package strength
NDC 55390-143-01 1 gram Vial (indwidually boxed)
Store at room temperature 20" to 25°C {68° to 777F) See USP controlled room temperature Protect from light
REFERENCES
1 Hecommendations for the Safe Handling of Parenteral Antineoplastic Drugs. NIH Publication No 83-2621 For sate by the Supeantendent of Doc.iments,
L. S Government Printing Office. Washington. D.C. 20407
2 AMA Council Report. Guidelines for handhing Parenteral Antineopiastics. JAMA. March 15, 1985
3. National Study C: on Cytotoxic Exposure: for Handling Cytotoxic Agents. Available fron® Lours P Jeftrey. Sc. D.. Chairman. Natonal
Study Commission on Cytotoxic Exposure. Massachusetts College of Pharmacy and Allied Health Sciences. 179 Longwood Ave.. Boston. Massachusetts 02115
4 Clinical Oncofogical Society of Australia Guidelines and Recommendations for Safe Handling of Antineoplastic Agents Med  Australia t 426-428 1983
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758263, 1883
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$LEUCOVORIN RESCUE SCHEDULES FOLLOWING TREATMENT WITH

HIGHER DOSES OF METHOTREXATE

Laboratory Findings

Clinical Sitwation Leucovorin Dosage

and Duration

Normal Serum methotrexate level 15mg PO, iMorv g6
Methotraxatz ap nately 10 micromolar hours for 60 hours {10
Eliminaticn at 24 hours after deses starting at 24

admamstration. ¥ micronolar
at 48 hours. and less than 0 2
mictonolar at 72 hours

hours after start of
wethotrexate infusion)

Uelayed Late
Methotrexate
Elimination

Seram methotrexate ievel
remaining above 0 2
micromolar at 72 hours. and
more than 0 05 micromolr at
96 hours after administratior:

Dueiayed Eariv
Methotrexate
Flimrination and.«
Evidence of A
Renal injury

Seruti: hethotrexate ievei of
50 micromolar or more at 24
hears. or 5 micromolar or
more at 48 hours after
aun:inistration, OR. a 100% o
greate: increase in serum
creatinine level at 24 hours

after methotrexate administ-ation
te g anincrease from 05 mg/dL

to a level ot ¥ ma/dl or morey

Continue 15 mg #U. 1M
or IV g 6 hours, until
methotrexate jevel is iess
than 0 05 nuciomotar

it

methotrexate fevel is less
than 1 micromolar, then
15 mg :V q 3 hours, until
methot exate ievel is iess
than 0 05 micromrolar

g Y ;?hm s

Sec
(o#.’to*’lc”’

vy Previow




