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WARNINGS
METHOTREXATE SHOULD BE USED ONLY BY PHYSICIANS WHOSE KNOWLEDGE AND EXPERIENCE INCLUDE THE USE OF ANTIMETABOLITE THERAPY.
BECAUSE OF THE POSSIBILITY OF SERIOUS TOXIC REACTIONS (WHICH CAN BE FATAL):
METHOTREXATE SHOULD BE USED ONLY IN LIFE THREATENING NEOPLASTIC DISEASES, OR IN PATIENTS WITH PSORIASIS OR RHEUMATOID
ARTHRITIS WITH SEVERE, RECALCITRANT, DISABLING DISEASE WHICH 1S NOT ADEQUATELY RESPONSIVE TO OTHER FORMS OF THERAPY.
DEATHS HAVE BEEN REPORTED WITH THE USE OF METHOTREXATE IN THE TREATMENT OF MALIGNANCY, PSORIASIS, AND RHEUMA-
TOID ARTHRITIS.
PATIENTS SHOULD BE CLOSELY MONITORED FOR BONE MARROW, LIVER, LUNG AND KIDNEY TOXICITIES. (See PRECAUTIONS )
PATIENTS SHOULD BE INFORMED BY THEIR PHYSICIAN OF THE RISKS INVOLVED AND BE UNDER A PHYSICIAN'S CARE THROUGHOUT THERAPY.
THE USE OF METHOTREXATE HIGH DOSE REGIMENS RECOMMENDED FOR OSTEOSARCOMA REQUIRES METICULOUS CARE. (See DOSAGE
AND ADMINISTRATION.) HIGH DOSE REG!MENS FOR OTHER NEOPLASTIC DISEASES ARE INVESTIGATIONAL AND A THERAPEUTIC ADVAN-
TAGE HAS NOT BEEN ESTABLISHED.
METHOTREXATE FORMULATIONS AND DILUENTS CONTAINING PRESERVATIVES MUST NOT BE USED FOR INTRATHECAL OR HIGH DOSE
METHOTREXATE THERAPY.
1. Methotrexate has been reported to cause fetal death and/or congenttal anomalies. Therefore, it is not recommended for women of childbearing
potential unless there is clear medical evidence that the benefits can be expected to outweigh the considered risks. Pregnant women with psoria-
sis or rheumatoid arthritis should not receive methotrexate (See CONTRAINDICATIONS).
2. Methotrexate elimination is reduced in patients with impaired renal function, ascites, or pleural effusions. Such patients require especially care-
ful monitoring for toxicity, and require dose reduction or, in some cases, discontinuation of methotrexate administration.
3. Unexpectedly severe (sometimes fatal) bone marrow suppression, aplastic anemia, and gastrointestinal toxicity have been reported with con-
i inistration of (usually in high dosage) along with some nonsteroidal anti-inflammatory drugs (NSAIDs). (See PRE-

CAUTIONS, Drug interactions.)

4. causes b fibrosis and cirrhosis, but generally only after prolonged use. Acutely, liver enzyme elevations are frequently
seen. These are usually translent and asymptomatic, and also do not appear predictive of subsequent hepatic disease. Liver biopsy after sustained
use often shows histologic changes, and fibrosis and cirrhosls have been reported; these latter lesions may not be preceded by s_yrr)ptoms or
abnormal liver function tests in the psoriasis poputation. For this reason, periodic liver biopsies are usually recommended for psoriatic patients
who are under long-term treatment. Persistent abnormalities in Jiver function tests may precede appearance of fibrosis or cirrhosis in the rheuma-
toid arthritis poputation. (See PRECAUTIONS, Organ System Toxicity, Hepatic.)

5. Methotrexate-induced lung disease, including acute or chronic interstitial p isa iath g lesion, which may occur acute-
ly at any time during therapy and has been reported at low doses. !t is not atways fully reversible and fataliﬁqs have been reported. Pulmonary
symptoms (especialy a dry, nonproductive cough) may require Interruption of treatment and careful investigation.

6. Diarrhea and uicerative stomatitis require interruption of therapy; otherwise, hemorrhagic enteritis and death from intestinal perforation may occur.

7. Malignant lymphomas, which m; ress ing withdrawal of may occur in patients receiving low-tose methotrexate and, thus,
may numt‘:qmb;e Y d ayDr:'»:?:ot'vﬂnue first and, if the lymphoma does not regress, appropriate traatment shouid be instituted.
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.

9. Severe, occasionally fatal, skin reactions have been reported following single or multiple doses of methotrexate. Reactions have occurred with-
in days of oral, or intrathecal administration. Recovery has been reported with discontinuation of thera-
py. (See PRECAUTIONS, Organ System Toxlcity, Skin.)

10. Potentially fatal opportunistic i f is cafinii p may occur with methotrexate therapy.
1 given itantly with radiotherapy may increase the risk of soft tissue necrosis and osteonecrosis.
DESCRIPTION

Methotrexate is an antimetabolite used in the treatment of certain neoplastic diseases, severe psoriasis, and aduit rha‘umatoid arthritis. Chemically
methotrexate is L-(+)-A+{p-{[(2,4-Diamino-6-pteridiny Jmethylamino}-benzoyt]glutamic acid. The structural formula is:
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INDICATIONS AND USAGE
Neoplastic Diseases: Methotrexate is indi in the of i hori i , choric destruens and hydatidiform mole.
in acute lymphocyti i isi in the pr is of i ia and is used in therapy in ination with
other ch ic agents. Meth is also indi inthe of mening: i
Methotrexate is used alone or in with other agents in the of breast cancer, epidermoid cancers of the head and neck,
d _mycosis f id T celi lymp ), and lung cancer, particularly squamous cell and small cell types. Methotrexate is also used in

with other chemotherapsutic agents in the treatment of advanced stage non-Hodgkin's lymphomas.

Methotrexate in high doses followed by leucovorin rescus in combination with other chemotherapeutic agants is effective in prolonging relapse-free sur-
vival in patients with non who have undergone surgical resection or amputation for the primary tumor.

F isi in the symptomatic control of severe, r disabling psoriasis that is not ad ly resp to other forms
of therapy, but only when the diagnosis has been established, as by a biopsy and/or after dermatologic consultation. It is important to ensure that a pso-
riasis “flare” is not due to an undiagnosed concomitant disease affecting immune responses.

Rheumatold Arthritis including Polyarticular-Course Juvenile Rheumatoid Arthritis: M is indicated in the of selected adults with
severe, active rheumatoid arthritis (ACR criteria), or children with active polyarticular-course juvenile theumatoid arthritis, who have had an insufficient

ic resp 1o, or are i of, an ad trial of first-line therapy including full dose nonsteroidal anti-inflammatory agents (NSAIDs).

Aspirin, NSAIDs, and/or low dose steroids may be continued, athough the possibility of increased toxicity with concomitant use of NSAIDs including sal-
icylates has not been fully explored. (See PRECAUTIONS, Drug lateractions.) Steroids may be reduced gradually in patients who respond to methotrex-
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ate. Combined use of with gold, penicilt hydroxychloroquine, sulfasaiazine, or cytotoxic agents, has not been studied and may increase
the incidence of adverse effects. Rest and physi py as should be
CONTRAINDICATIONS

Methotrexate can cause fetal death or teratogenic effects when administersd to a preg woman. Meth is indicated in preg women
with psoriasis or rheumatoid arthritis and should be used in the treatment of neoplastic diseases only when the potential benefit outweighs the risk to the
fetus. Women of childbearing potential should not be started on meth until pregnancy is and should be fully counseled on the serious
risk to the fetus (see PRECAUTIONS) should they become pregnant while undergoing Pregnancy should be avoided if either partner is receiv-
ing methotrexate: during and for a minimum of 3 months after therapy for male patients, and during and for at least one ovutatory cycle after therapy for
female patients (see Boxed WARNINGS).

Because of the potential for serious adverse reactions from methotrexate in breast fed infants, it is contraindicated in nursing mothers.

Patients with psoriasis or rheumatoid arthritis with aicohelism, alcoholic liver disease or other chronic liver disease should not receive methotrexate
Patients with psoriasis or rheumatoid arthritis who have overt or lab y evidk of i ici yndi should not recsive methotrexate.
Patients with psoriasis or rheumatoid arthritis who have preexisting blood dyscrasias, such as bone marrow hypoplasia, leukopenia, thrombocytopenia. or
significant anemia, should not receive methotrexate.

Patients with known hypersensitivity to methotrexate should not receive the drug.

WARNINGS
See Boxed WARNINGS.
Methotrexate formulations and diluents containing preservatives must not be used for intrathecal or high dose methotrexate therapy.
PRECAUTIONS

General. Methotrexate has the potentia for serious toxicity (see Boxed WARNINGS). Toxic effects may be related in frsquency and severity to dose or fre-
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
methotrexate closely. Most adverse reactions are reversible if detected earty. When such reactions do occur, the drug should be reduced in dosage or dis-
continued and appropriate corrective measures should be taken. if necessary, this coutd include the use of leucovorin calcium and/or acute, intermittent
hemodialysis with a high-flux dialyzer. (See OVERDOSAGE.) If mathotrexate therapy is reinstituted, it should be carried out with caution, with adequate
consideration of further need for the drug and increased alertness as to possible recurrence of toxicity.

The clinical pharmacology of methotrexate has nat been well studied in older individuals. Due to diminished hepatic and renal function as well as decreased
folate stores in this population, refatively low doses should be considered, and these patients should be closely monitored for early signs of toxicity.
Some of the effects mentioned under ADVERSE REACTIONS, such as dizziness and fatigue, may atfect the ability to drive or operate machinery.
Information for Patients: Patients shouid be informed of the early signs and symptoms of toxicity, of the need to see their physician promptiy if they occur,
and the need for close follow-up, including periodic laboratory tests to monitor toxicity.

Both the physician and p ist should emphasize to the patient that the recommendad dose is taken weekly in rheumatoid arthritis and psoriasis, and
that mistaken daity use of the recommended dose has led to fatal toxicity. Prescriptions should not be written or refitied on 2 PRN basis.

Patients should be informed of the potential benefit and risk in the use of methotrexate. The risk of effects on reprod shouid be di
male and female patients taking methotrexate. -

Laboratory Tests: Patients undergoing methotrexate therapy should be closely monitored so that toxic effects are detected promptly. Bassline assessment
should include complete blood count with differential and piatelet counts, hepatic enzymes, renaf function tests, and a chest X-ray. During therapy of
rh arthritis and p: is, monitoring of these parameters is recommended: hematology at least monthiy, renal function and liver function every
1to 2 months. More frequent monitoring is usually indicated during antineoplastic therapy. During initial or changing doses, or during periods of increased
risk of elevated methotrexate blood levels (6.9., dehydration), more fraquent itoring may also be indicated.

Transient liver function test abnormalities are observed frequently after ini and are usually not cause for modification of
methotrexate therapy. Persistent fiver function test abnormalities, and/or deprassion of serum albumin may be indicators of serious liver toxicity and
require evaluation. (See PRECAUTIONS, Organ System Yoxicity, Hepatic.)

A relationship between abnormal liver function tests and fibrosis or cirrhosis of the liver has not been established for patients with psoriasis. Persistent
abnormalities in liver function tests may precede appearance of fibrosis or cirrhosis in the rheumatoid arthritis population.

Puimonary function tests may be usefut if methotrexate-induced lung diseasa is suspected, especially if baseline measurements are available.
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Methotrexate for injection and Methotrexate injection (Preservative Frae) products are sterile and non-pyrogenic and i i
intravenous, intra-arterial or intrathecal route. (See DOSAGE AND ADMINISTRATION ) pyrogenic and may be given by the intamuscutar
Methotrexate Injection, USP. isotonic liquid, preservative free, for single use only, is availabk i
and 10 mL. (250 mg) vials. ] ly, Is available in 25 mg/mL, 2 mL (50 mg), 4 mL (100 mg), 8 mL (200 mg).
Each 25 mg/mt, 2 L, 4mL, 8 mL, and 10 mt. vial i th sodium 1o 50 m|

L, 4mi, 8 q g. 100 mg, 200 mg, and 250 mg methotrexate respec-
tively, and ;he fol’owmu inactive .Inoredlants: sodium chloride 0.490% w/v and water for injection qs ad 100% v. Sodium hydroxide and, it neces:aryk
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 for Injection. USF, lyophilized, preservative fres, for single use only, is available in 1 gram vials.
Each 1 gram vial of ! powder contains meth, sodium to 1 gram methotrexate. Contain: i i
E yophiiizec ) s 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. ¢

o CLINICAL PHARMACOLOGY

Methrotrexate inhibits dlhyt_!rofolic acid rqductasa_. Dihydrofolates must be reduced to tetrahydrofolates by this enzyme betore they can be utilized as carri-
ers o lo_ma-_carbon groups mhe synth of purine ides and thymidylate. Therefore, interferes with DNA synthesis, repair, and cellu-
lar replication. Actively proliferating tissues such as malignant cells, bone marrow, fetal cells, buccal and intestinal mucosa ang cells of the urinary blad-
der are in general more sens!twe 1o this effact of methotrexate. When ceflular profiferation in malignant tissues is greater than in most normat tissues
methotrexate may impair malignant growth without irreversible damage to normal tissues. )

The mechanism of action in th arthritis is it may atfect immune function. Two rej i it inhibiti
( 3 ports describe in vitro methotrexate inhibition of DNA
precursor uptzk:dby stlmulatedl {ngnonucleqr cel{l)st;'and another describes in animal polyarthritis partial corraction by methotrexate of spleen cell hypore-
spo 2 pp prodi er lab ies, however, have been unable to demonstrate simil ificati -
ate’s effect on immune activity and its refation to rh id i is await further studies. rte smiar ffets. larifcaton o methatrex
In patients with rheumatoid arthritis, effects of methotrexate on articutar swelling and tenderness can be seen
| 0 . € r T " 4 as early as 3 to 6 weeks. Although methotrex-
aie cIe;fdy ameliorates symptoms of mﬂammatmq (pain, swelling, stiffness), there is no evidence that it induces remission of rheumatoid arthritis nor has a
beneficial gffect been demonstrated on bone erosions and other radiologic changes which resutt in impaired joint use, functional disability, and deformity
Most stuqies o( meth_otrexate in pa_nams_with rheumatoid arthritis are relatively short term (3 to 6 months). Limited data from long-tarm studies indicate
that an initial clinical improvement is maintained for at least two years with continued therapy.
In psoriasis, the rate of production of epithetial cells in the skin is greatly increased over normal ki is di al i iferati [ i
the use of methotrexals o GOntrol he pon ocess greatly r al skin. This differential in proliferation rates is the basis for
Methotrexate in high doses, followed by leucovorin rescue, is used as a i i i igi
> ! 3 3 part of the treatmant of patients with non-metastatic osteosarcoma. The original
r:nongIe for high dose methotrexate therapy was based or the concept of selective rescue of normal tissues by leucovorin. More racent evidence suggests
that high dose methot(exata may also overcome meghotrexate resistance caused by impaired active transport, decreased affinity of dihydrofolic acid reduc-
tase for methotlrexate, mQrea_sed levets of dihydrofolic acid reductase resulting from gene amplification, or decreased polygiutamation of methotrexate. The
actuat n of action is unk
in a 6-month double-biind, placebo-controlled trial of 127 pediatric patients with juvenile rheumatoid arthritis (JRA) (

; ; . i mean age, 10.1 years; age range, 2.5 to 18 years;
mean duratngn of q'seasg, 5_.1 ysms} on bflckground nonsteroidal anti-inflammatory drugs (NSAIDs) and/or prednisone, methotrexate given weekly at an oral dose
of 1u0 "ég/m‘ provided sig clinical imp pared to placebo as by efther the physician's giobal assessment, or by  patient composite
(@5 % reduction in tr_\e articular-severity score plus imp nt in parent and physician globat of dissasa activity). Over two-thirds of the patients in
this trial had mmmculqr@um_JM. and the numerically greatest response was seen in this subgroup treated with 10 mg/m2wk methotrexate. The overwhelm-
ing majority of the remaining patiertts had systemic-course JRA. All patients were unresponsive to NSAIDs; approximately one-third were using fow dose corticos-
teroids. Weekly methotrexate at a dose of 5 mg/m? was not significantty more etfective than placebo in this trial.

Twn_) Pedia.tric Oncology Grpup studies (one randomized and one non-randomized) d a si improvement in relapse-free survival in
patients with _non—metlastahc osteosarcoma, when high dose methotrexate with leucovorin rescue was used in ination with other ch peuti
agents following surgical resection of the primary tumor. These studies were not desi to d the specific ion of high dose methotrex-

ate/leucovorin rescue therapy to the efficacy of the combination. However, a contribution can be inferred from the re jecti i
Pt g : - g ports of objective responses to this

therapy in patients with metastatic osteosarcoma, and from reports of extensive tumor necrosis i inistration of &is therapy to

patients with non-metastatic osteosarcoma.

Pharmacokinetics

I»:l;sorp;%n‘- In ;dghs, oral :bivodr?ﬁgn appears to be dose dependent. Peak serum lavels are reached within one to two hours. At doses of 30 mg/m? or
S, methotrexate is generally well absorbed with a mean bioavailability of about 60%. The absorption of 2 is signifi
possibly due to a saturation effect, ity rption of doses greater than 80 mg/m2 is significantly less.
In leukemic pediatric patients, oral absorption of methotrexate also appears to be dose dependent and has been re| i
; | ported to vary widely (23% to 95%). A

Fwen}yfo!d dnﬂergncgv between highest and lowest peak levels (C .., 0.11 to 2.3 micromotar after a 20 mg/m? dose) has been reported. Significant
|mermd!wdual variability has also been noted in time to peak concentration (T,,,: 0.67 to 4 hrs after a 15 mg/m2 dose) and fraction of dose absorbed. The
absorpslon of doses greater than 40 A[sz hag been reported to be significantly less than that of lower doses. Food has been shown to delay absorption
and reduce peak ¢ ahqn. te is generally ly absorbed from parenteral routes of injection. After intramuscutar injection, peak
serum concentrations occur in 30 to 60‘mmutesA As‘ in leukemic pediatric patients, a wide interindividual variability in the plasma concentrations of
me_thotrqxate ha§ been reported in pediatric paﬂe{lts with JRA. Following oral administration of methotrexate in doses of 6.4 to 11.2 mg/m2/week in pedi-
atric patients with JBA, 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 h:)u;?. and 0.29 n/ncromolar (range, 0.06 to O‘SQ) at 3 hours. In pediatric patients recelving methotrexate for acute lymphocytic leukemia (6.3 to 30
mg/m?)}, or for JRA (3.75 t0 26.2 mg/m2), the terminal haif-life has been reported to range from 0.7 to 5.8 hours or 0.9 to 2.3 hours, respectively
Distribution - After intravenous administration, the initial volume of distribution is approximately 0.18 L/kg (18% of body wei

by ; , . ight) and steady-state volume of distn-
bution is appyommatel_y 04 tq 08 L/ku {40 to 80% of body weight). Methotrexate competes with reduced folates for active transport across cell membranes by
means ofa _smgie carrier-mediated act_we transport process. At serum concentrations greater than 100 micromolar, passive diffusion becomes a major pathway by
which effective intracellular conogmraﬁog can be achieved. Methotrexate in serum is approximately 50% protein bound. Laboratory studies demonstrate that it may
be disolaced from plasma albumin by various comoounds includina sutforamides. saficviates. tetracvelines. chioramphenicol. and phemvoin.
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abnormalities in liver function tests may precede appearance of fibrosis or cirrhosis in the rheumatoid arthritis population.

Pulmonary function tests may be useful if methotrexate-induced lung disease is d, especially if baseline are available.

Drug interactions: Nonsteroidal anti-inflammatory drugs should not be administered prior to or concomitantty with the high doses of methotrexate, such
as used in the of . C itant administration of some NSAIDs with high dose methotrexate therapy has been reported to elevate
and prolong serum methotrexate fevels, resulting in deaths from severe hematoiogic and gastrointestinal toxicity.

Caution should be used when NSAIDs or salicylates are admini with lower doses of methotrexate. These drugs have been reported to
raduce the tubular secretion of methotrexate in an animat model and may enhance its toxicity.

Despite the p i studies of in patients with rheumatoid arthritis have usually included concurrent use of constant dosage
regimens of NSAIDs, without apparent problems. it should be appreciated, 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 d because of disp
phenytoin, and sulfonamides. Renal tubular transport is also diminished by probenecid; use of meth

In the treatment of patients with osteosarcoma, caution must be d it high-dose metl is in
nephrotoxic chemotherapeutic agent (e.g., cisplatin).

Methotrexate increases the plasma levels of mercaptopurine. The combination of and mercaptopurine may require dose adjustment.
Oral antibiotics such as ycline, chk henicol, and bsorbable broad spectrum antibiotics, may decrease i i ption of meth

ate or interfere with the enterohepatic circulation by inhibiting bowel flora and suppressing metabolism of the drug by bactaria.

Penicillins may reduce the renal clearance of methotrexate; increased serum ions of meth itant h i and gas-
trointestinal toxicity have been observed with high and low dose methotrexate. Use of methotraxate with penicillins should be carefully monitored

The p al for i d icity when is ed with other ic agents has not been evaluated. However, hepato-
toxicity has been reported in such cases. Therefore, patients.receiving concomitant therapy with methotrexate and other potential hepatotoxins (e.g.,
fopri inoids, sulf; ine) should be closely monitored for possible increased risk of hepatotoxicity.

Methotrexate may decrease the clearance of theophylline; theophylline levels should be monitored when used concurrently with methotrexate.
Vitamin preparations containing folic acid or its derivatives may decrease resp: 1o sy ically in d methotrexate. Preliminary animal and
human studies have shown that small quantities of intravenously administered feucovorin enter the CSF primarily as 5-methyhtetrahydrofolate and, in
humans, remain 1 to 3 orders of magnitude lower than the usual methotrexate c¢ d ing intrathecal administration. However, high doses
of leucovorin may reduce the efficacy of intrathecally administered methotrexate.

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

0 Mutagenesi p of Fertility: No controlled human data exist regarding the risk of neoplasia with meth te. M
has been evaluated in a number of animal studies for carcinogeni ial with i results. Atthough there is evidence that methotrexate caus-
es chromosomal damage to animal somatic cells and human bone marrow cells, the clinical significance remains uncertain. Non-Hodgkin's lymphoma and
other tumnors have been reported in patients receiving low-dose oral methotrexate. However, there have been instances of malignant lymphoma arising dur-
ing treatment with fow-dose oral methotrexate, which have regressed completely following withdrawal of methotrexate, without requiring active anti-lym-
phoma traatment. Benefits should be weighed against the potential risks before using methotrexate alone or in combination with other drugs, especially in
pediatric patients or young aduits. Methotrexate causes embryotoxicity, abortion, and fetal defects in humans. It has also been reported to cause impair-
ment of fertility, oligospermia and menstrual dysfunction in humans, during and for a short period after cessation of therapy.

Pregnancy, Teratogenic Effects, Prag: gory X: Psoriasis and rheumatoid arthritis: Methotrexate is in Pregnancy Category X (See CONTRAINDICATIONS).
Nursing Mathers: Ses CONTRAINDICATIONS.

Pedtatric Uss: Sataty and sffectiveness in pediatric patients have been established only in cancer and in poly -course juvenile rh id arthritis.
Published cliical studies evaluating the use of methotrexate in children and adolescents (i.e., patients 2 to 16 years of age) with JRA demonstrated safety com-
parabie to that observed in adults with rheumnatoid arthritis. (See CLINICAL PHARMACOLOGY, ADVERSE REACTIONS and DOSAGE AND ADMINISTRATION
Methotrexate inj i the preservative benzyl alcohof are not r d for use in There have been reports of fatal
“gasping syndrome” in neonates (children less than one month of age) foliowing the administration of intravenous sofutions containing the preservative
benzy! alcohol. Symptoms include a striking onsat of gasping respiration, hypotension, bradycardia, and cardiovascular collapse.

Serious neurotoxicity, ly i as lized or focal seizures, has been reported with (v i y among pediatric
patients with acute lymphoblastic leukemia who were treated with intermediate-dose intravenous methotrexate (1 gm/m?). (See PRECAUTIONS, Organ
System Toxicity, Neurologic.)

Gariatric 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. in general. dose selection for an elderly patient should be cautious reflacting 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 population (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 elderly, more accurate methods (i.e., ini ) should be i X
Serum methotrexate levels may also be helpful. Elderly patiants should be closely monitored for early signs of hepatic, bone marrow and renal toxicity. In
chronic use Situations, certain toxicities may be reduced by folate supp ion. Post ing experi suggests that the occurrence of bone mar-
row suppression, thrombocytopenia, and pneumonitis may increase with age. See Boxed WARNINGS and ADVERSE REACTIONS.

Organ System Toxiclty: Gastrointestinal - If vomiting, diarrhea, or stomatitis occur, which may reslt in dehydration, methotrexate shoutd be discontinued
until recovery occurs. Methotrexate should be used with extreme caution in the presence of peptic uicer disease or ulcerative colitis

Hematologic - Methotrexate can suppress hematopoiesis and cause anemia, aplastic anemia, pancytoperia, leukopenia, neutropenia, and/or thrombocytopenia. In
patients with mali and preexisting h ietic impai , the drug should be used with caution, if at all. In clinical trials in r id arthri-
tis {n=128), leukopenia (WBC <3000/mm3) was seen in 2 patients, thrombocytopenia {platelets <100,000/mm3) in & patients, and pancytopenia in 2 patients,

In psoriasis and rheumatoid arthritis, methotrexate should be stopped immediately if there is a significant drop in blood counts. In the treatment of nec-
plastic diseases. methotrexate should be continued only if the potentiat benefit warrants the risk of severe myelosuppression. Patients with profound gran-
ulocytopenia and fever should be evaluated immediately and usually require parenteral broad-spectrum antibiotic therapy.

Hepatic - Methotrexate has the ial for acute d i ) and chronic (fibrosis and cirrhosis) hepatotoxicity. Chronic toxicity is poten-
tialfv fatal: it aenerallv has occurred after brolonoed use (oenerallv two vears or more) and after a total dose of at least 1.5 arams. In studies in osoriatic

by certain drugs, such as salicylates, phenylbutazone,
with this drug should be carefully monitored.
| an o bination with a p
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tase for methotrexate, increased levels of dihydrofolic acid reductase resutting from gene amplification, or decreased polyglutamation of methotrexate. The
actual mechanism of action is unknown.

In a6-month double-blind, placebo-controlled trial of 127 pediatric patients with juvenile rheumatoid arthritis (JRA) (mean age, 10.1 years, age range, 251018 years;
mean duration of disease, 5.1 years) on background nonsteroidal anti-inflammatory drugs (NSAIDs) and/or prednisone, methotrexate given weekly :_at an oral do;e
of 10 mg/m? provided significant clinical improvement compared to placebo as d by either the physician's global as . or by a patient composite
(25% reduction in the articular-severity score pius improvement in parent and physician global assessments of disease activity). Over two-thirds of the patients in
this trial had polyarticular-course JRA, and the numerically greatest response was seen in this subgroup treated with 10 mg/m2/wk methotrexate. The overwhelm-
ing majority of the remaining patients had systemic-course JRA. All patients were unresp ive 10 NSAIDS: app one-third were using low dose corticos-
teroids. Weekly methotrexate at 2 dose of 5 mg/m? was not significartly more atfective than placebo in this trial ‘
Two Pediatric Oncology Group studies (one and one non: i d d a sigt X (mn_mvement in relapse:tree iurvwal ‘|_n
patients with non-metastatic osteosarcoma, when high dose methotrexate with leucovorin rescue was used in com with other apeutic
agents foltowing surgical resection of the primary tumor. These studies were not designed to demopslrate the specific contribution of hlgh dose methotre{(-
atefleucovorin rescue therapy to the efficacy of the combination. However, a contribution can be inferred from the reports of qbwct_we responses to this
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 dO§es _of 30 mg/m? or
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 leukemic pediatric patients, oral absorption of methotrexate also appears to be dose dependent and has been reported to vary widely (23% fo 95"(0). A
twenty-fold difference between highest and lowest peak levels (Crmayx 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 absorbed. The
absorption of doses greater than 40 mg/m? has been reported to be significantly fess than that of lower dosgs: qud has begn shown to de_la_y apsorption
and reduce peak concentration. Methotrexate is generally completely absorbed from parenteral routes of m;emlmr!.‘ Aft_er intramuscutfar |n]echor_1, peak
serum concentrations occur in 30 to 60 minutes. As in leukemic pediatric patients, a wide interindividual variability in the plasma concentrat_mns qf
methotrexate has been reported in pediatric patients with JRA. Following oral administration of methotrexate in doses qf 6.4 to 11.2 mg/m2/week in pedi-
atric patients with JRA, mean serum ions were 0.59 mi lar (range, 0.03 to 1.40) at 1 hour, 0.44 micromolar (rian?e.lo.ml to 1.00) at
2 hours, and 0.29 micromotar (range, 0.06 to 0.58) at 3 hours. in pediatric patients receiving for acute lymphocyti 2 (6.3 to 30
mg/m2), or for JRA (3.75 to 26.2 mg/m?), the terminal half-fife has been reported to range from 0.7 to 5.8 hours or 0.9 to 2.3 hours, respectively.
Distribution - After i inistration, the initial volume of distribution is appraximately 0.18 Likg (18% of body weight) and steady-state volume of distri-
bution is approximately 0.4 to 0.8 Likg (40 to 80% of body weight). Methotrexate competes with reduced folates for active transport across cell membranes by
means of a singie carrier-mediated active transport process. At serum concentrations greater than 100 mtcmn_\dar. passive diffusion bepomes a major pathvyay by
which effective intraceliutar concentrations can be achieved. A in serum is approximatety 50°{o protein bound. Laboratory studles.demonstrate that it may
be displaced from plasma alburmin by various compounds includi ides, saficylates, tetr and p ) .
Methotrexate does not p the blood-cel spinal fluid barrier in therapeutic amounts when given orally or parenterally. High CSF concentrations
of the drug may be attained by intrathecal administration.

In dogs. synovial fiuid concentrations after oral dosing were higher in i than uninflamed joints. gh salicylates did not interfere with this pen-
etration, prior i reduced p ion into i joints to the level of normat joints.

Metabolism - After absorption, methotrexate undergoes hepatic and i e llul f lism to pol ‘: !qumlshwhlch can be converted back to
methotrexate by hydrolase These poly act as of and Small of

y thymidy Yy T
methotrexate polyglutamates may remain in tissues for periods. The ion and p ged drug action of these active mgtabolites vary among

other tumors have been reported in patients receiving low-gose oral methotrexate. However, there have been instances of malignant lymphoma arismgvdur
ing treatment with low-dose oral methotrexate, which have reg completely following with of methotrexate, without requiring active anti-lym
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 dafects in humans. it has also been reported to cause impair-
ment of fertility, oligospermia and ion in humans. during and for a short period after cessation of therapy.

Pregnancy, Teratogenic Eftects, Pregnancy Category X: Psoriasis and rheumatoid arthritis. Methotrexate is in Pregnancy Category X (See CONTRAINDICATIONS)
Nurging Mothers: See CONTRAINDICATIONS.

Pediatric Use: Safety and effectiveness in pediatric patients have been established only in cancer chemotherapy and in polyarticular-course juvenile rheumatoid arthritis
Published cfinical studies evaluating the use of methotrexate in children and adolescents (i.e., patients 2 to 16 years of age) with JRA demonstrated safety com-
parable to that observed in adults with rheumatoid arthritis. {See CLINICAL PHARMACOLOGY, ADVERSE REACTIONS and DOSAGE AND ADMINISTRATION.)
Methotrexate inj formutati ining the preservative benzyl alcohol are not r d for use in There have been reports of fatat
“gasping syndrome” in neonates (children less than one month of age) following the administration of intravenous solutions containing the preservative
benzy! alcohol. Symptoms include a striking onset of gasping respiration, hypotension, bradycardia, and cardiovascular collapse.

Serious neurotoxicity, frequently ifested as lized or focal seizures, has been reported with pectedly increased frequency among pediatric
patients with acute lymphoblastic leukemia who were treated with intermediate-dose intravenous methotrexate (1 gm/m?). (See PRECAUTIONS, Organ
System Toxicly, 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. In general, dose selection for an elderty patient shouid be cautious reflecting the greater frequancy 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 population (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 elderty, more accurate methods (i.e., creatinine clearance) should be considered.
Serum methotrexate levels may also be helpful. Elderly patients should be closely monitored for early signs of hepatic, bone 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-
row suppression, thr ytopenia, and itis may increase with age. See Boxed WARNINGS and ADVERSE REACTIONS.

Qrgan System Toxicity: Gastrointestinal - If vomiting, diarrhea, or stomatitis occur, which may resuit 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.

I; - can supp iesis and cause anemia, aplastic anemia, p penia, penia, and/or thrombocytopenia. In
patients with malignancy and preexisting h ic impairment, the drug should be used with caution, if at all. In controlled clinical trials in rheumatoid arthri-
tis (n=128), leukopenia (WBC <3000/mm?) was seen in 2 patients, thrombocytopenia (platelets <100,000/mm3) in 6 patients, and pancytopenia in 2 patients.

in psoriasis and rheumatoid arthritis, methotrexate should be stopped i diately if there is a si drop in blood counts. In the treatment of neo-
plastic diseases, meth should be continued only i ial benefit warrants the risk of severs myelosuppression. Patients with profound gran-
ulocytopenia and fever should be evaluated immediately and usually require parenteral broad-spectrum antibiotic therapy.

Hepatic - Methotrexate has the p ial for acute (elevated and chronic (fibrosis and cirrhosis) hepatotoxicity. Chronic toxicity is poten-
tially fatal; it generally has occurred after prolonged use (generally two years or more) and after a total dose of at least 1.5 grams. In studies in psoriatic
patients, hepatotoxicity appeared to be a function of total cumulative dose and appeared to be enhanced by alcoholism, obesity, diabetes, and advanced
age. An accurate incidence rate has not been determined; the rate of progression and reversibility of lesions is not known. Special caution is indicated in
the presence of preexisting liver damage or impaired hepatic function.

in psoriasis, liver function tests, including serum albumin, should be performed periodically prior to dosing but are often normal in the face of developing
fibrosis or cirrhosis. These lesions may be detectabie only by biopsy. The usual recommendation is to obtain a liver biopsy at 1) pretherapy or shortly after
initiation of therapy (2 to 4 months), 2) a total cumulative dose of 1.5 grams, and 3) after each additional 1 to 1.5 grams. Moderate fibrosis or any cir-
rhosis normally ieads to discontinuation of the drug; mild fibrosis normally suggests a repeat biopsy in 6 months. Milder histologic findings such as fatty
change and low grade portal inflammation are relativaly common pretherapy. Aithough these mild changes are usuatly not a reason to avoid or discontin-

different cells, tissues and tumors. A small amount of to 7-hyd hotrexate may occur _a?doses commonly p d of
this metabofite may become significant at the high dosas used in osteogenic sarcoma. The aqueous solubility of 7-hydroxymethotrexate is 3 to 5 fold lower
than the parent compound is partiaity lized by inal tlora after oral administration.

Half-Life - The terminal half-lite reported for methotrexate is approximately 3 to 10 hours for patients receiving treatment for psorias@s, or rheurnatoid arthri-
tis or low-dose antineoplastic therapy (less than 30 mg/m?2). For patients receiving high doses of methotrexate, the terminat half-life is 8 to 15 hours.
Excretion - Renal excration is the primary route of elimination and is dependent upon dosage and route of ad ation. With Iy . 80 to
90% of the administered dose is excreted unchanged in the urine within 24 hours. There is limited bifiary excretion amounting to 10% or less of the admin-
istered dose. E patic reci ion of meth has been prop ot ol s resbsorplonhas b obsered
Renal excretion occurs by glomerular fittration and active tubular secreti I i jon due to renal tubular reabsorption n obsel

in psovwcpaﬁmsatdzesbm 7.5and 30 my. Impaired renal function, as well as concurment use of drugs such as weak organic acids that also undergo tubu-
hrmm.mmmmmmmmm.menmhasmrewmm and

uer T therapy, the drug should be used with caution.

in rheumatoid arthritis, age at first use of methotrexate and duration of therapy have been reported as risk factors for hepatotoxicity; other risk factors,
similar to those observed in psoriasis, may be present in rheumatoid arthritis but have not baen confirmed to date. Persistent abnormalities in liver func-
tion tests may precede appearance of fibrosis or cirrhosis in this population. There is a combined reported experience in 217 rheumatoid arthritis patients
with liver biopsies both befors and during treatment (after a cumulative dose of at least 1.5 g) and in 714 patients with a biopsy only during treatment.
There are 64 (7%} cases of fibrosis and 1 (0.1%) case of cirrhosis. Of the 64 cases of fibrosis, 60 were deemed mild. The reticulin stain is more sensitive
for early fibrosis and its use may increase these figures. it is unknown whether ven longer use will increase these risks.

Liver function tests shoutd be performed at baseline and at 4 to 8 week intervals in patients receiving for id arthritis. Pretreatment
liver biopsy should be performed for patients with a history of excessive alcohol consumption, persistentty abnormal baseline liver function test values or
chronic hepatitis B or C infection. During therapy, liver biopsy should be parformed if there are persistant liver function test abnormalities or there is a

Methotrexate clearance rates vary widely and are generally decreased at higher doses. Delayed drug clearancg has bqen identified as one of the major f.ac-

tors responsible for mettmnamrz toxiclty. It has been postulated that the toxicity of methotrexate for normal tissues is more dependent upon me.dumnon

of exposure to the drug rather than the peak level achieved. When a patient has delayed drug elimination due to compromised renal function, a third space

affusion, or other causes, methotrexate serum concentrations may remain elevated for prolonged periods. o cacom durn thefnl o f
i ich imens or delayed excretion is reduced by the administration of leucovorin calcium during the final phase o

Thokpotemm m“_"g"“’f t(om.hlahl o req‘_ otk i ygd of methotre: serum ions may help identify those patients at high risk for

cl i i fi i i itori levels, and for adj of leu-

methotrexate toxicity and aid in proper adjustment of leucovorin dosing. Guidelines for monitoring serum

covorin dosing to reduce the risk of toxicity, are provided below in DOSAGE AND ADMINISTRATION.

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

il in serum albumin below the normal range (in the setting of well controlied rheumatoid arthritis).

If the results of a liver biopsy show mild changes (Roenigk grades |, i, ilia), methotrexate may be continued and the patient monitored as per recom-

mendations listed above. Me should be di d in any patient who displays persistently abnormal liver function tests and refuses liver biop-
sy or in any patient whosa liver biopsy shows moderate to severe changes {Roenigk grade I1ib, or IV).

Infection or gic States - M should be used with extreme caution in the presence of active intection, and is usually contraindicated in

patients with overt or labaratory evidi i defici yndromes. Immunization may be inetfective when given during methotrexate therapy

Immunization with live virus ings is Ity not ded. There have been reports of di vaccinia inf after smailpox immu-
izations in patients receiving meth therapy. Hypog: lobutinemia has been reported rarely.

Potentially fatal opportunistic infections, ially P is caninii ia may occur with methotrexate therapy. When a patient presents with

pulmonary symptoms, the possibility of Pr carinii ia should be i .

Neurologic - There have been reports of leukoencephalopathy following intravenous administration of methotrexate to patients who have had craniospinal
irradiation. Serious icty, f thy d as ized or focat seizures, has been reported with unexpectedly increased frequency among
pediatric patients with acute ymphoblastic leukemia who were treated with intermediate-dose intravenous methotrexate (1 gm/mg?). Symptomatic patients




were commonly noted to have leukoencephalopathy and/or microangiopathic calcifications on diagnostic imaging studies Chro_nic Ieukoencephalopqthy
has also been reported in patients who received repeated doses of high-dose methotrexate with leucovorin rescue even without cranial irradiation
Discontinuation of methotrexate does not aiways result in complete recovery.

A transient acute neurologic syndrome has been observed in patients treated with high dosage regimens. Manifestations of this stroke-like encephalopa-

thy may include confusion, hemiparesis. transient blindness, seizures and coma. The exact cause is unknown

After the intrathecal use of methotrexate, the central nervous system toxicity which may occur can be classified as follows: acute chemical arachnoiditis
i by such symp as headache, back pain, nuchal rigidity, and fever; sub-acute myelopathy characterized by paraparesis/paraplegia associat-

ed with involvement with one or more spinal nerve roots; chronic i by conf . irritability. somnolence. ataxia, dermen-

fia, seizures and coma. This condition can be progressive and even fatal.

Pulmonary - Pulmonary symptoms (especiatly a dry, nonproductive cough) or a nonspecific pneumonitis occurring during methotrexate therapy may be

indicative of a potentially dangerous lesion and require interruption of and careful igation. Although clinically variaple, the typical patignt

with methotrexate induced lung disease presents with fever, cough, dyspnea, hypoxemia, and an infittrate on chest X-ray; intection (including pneumonia)

needs to 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_l may

cause renal damage leading to acute renal failure. Nephrotoxicity is due primarily to the precipitation of methotrexate and 7-hydroxymethotrexate in the

renal tubules. Close attention to renal function i i ydration, urine inization and of serum methotrexate and creatinine

levels are essential for safe administration.

Skin - Severe, occasionally fatal, dermatologic reactions, including toxic epidermal necrolysis, Stevens-Johnson syndrome, exfoliative dermam_is_, skiq necrosis,Aand

erythema mutiforme, have been reported in children and adults, within days of oral, i i or intrathecal * ; Reactions

were noted after single or muitiple, low, 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 siowly from third space compartments (e.g., pleural effusions or ascites). This results in a prolonged terminal plasma haif-lite and unexpected

toxicity. In patients with significant third space jons, it is advisable to evacuate the fluid before treatment and to monitor plasma methotrexats levels.

Lesions of psoriasis may be aggravated by concomitant exposure to ultraviolet radiation. Radiation dermatitis and sunburn may be “recalled” by the use

of methotrexate.

ADVERSE REACTIONS

IN GENERAL, THE INCIDENCE AND SEVERITY OF ACUTE SIDE EFFECTS ARE RELATED YO DOSE AND FREQUENCY OF ADMINISTRATION. THE MOST
SERIOUS REACTIONS ARE DISCUSSED ABOVE UNDER ORGAN SYSTEM TOXSCITY IN THE PRECAUTIONS SECTION. THAT SECTION SHOULD ALSO BE
CONSULTED WHEN LOOKING FOR INFORMATION ABOUT ADVERSE REACTIONS WITH METHOTREXATE.
The most frequently reported adverse reactions include ulcerative stomatitis, nausea, and ab
adverse effects are malaise, undue fatigue, chills and fever, dizzi and to infection
Other adverse reactions that have been reported with methotrexate are listed below by organ system. In the oncology setting, concomitant treatment and
the underlying disease make specific attribution of a reaction to methotrexate difficult.

distress. Cther frequently reported

Alimentary System - gingivitis, pharyngitis, stomatitis, anorexia, nausea, iting, diarrhea, h melena, gastroi ulceration and bleed-

ing, enteritis, pancreatitis.

Blood and Lymphatic System Di: - supp anemia, aplastic anemia, pancytopenia, rop ia, thrombocytopenia,

agranulocytosis, eosinophilia, lymphadenopathy and lymphoproliferative disorders (including ible). Hyp ag| has been reported rarely.

Cardi lar - pericarditis, pericardial effusion, h ion, and thr ic events (including arterial is, cerebral thromb deep vein .
h is, retinat vein is, thrombophlebitis, and pulronary embolus).

Central Nervous System - headaches, drowsiness, blurred vision, transient biindness, speech impairment including dysarthria and aphasia, hemiparesis,

paresis and have aiso ing administration of methotrexate. Foliowing iow doses, there have been occasional reports of tran-

sient subtle cognitive dysfunction, mood alteration, unusual cranial i k or phalop

f iliary Di - acute hepatitis, chronic fibrosis and cirrhosis, hepatic failure, decrease in serum albumin, liver enzyme elevations.

Infection - There have been case reports of imes fatal oppt in patients receiving therapy for ¢ S ic and NOR-Ngo-

plastic diseases. Pr Cystis carinii ia was the most opportunistic infection. There have al_so been reports 9! infections, preumonia,
irus infection, i iral p ia, sepsis, fatal sepsis, nocardiosis; histoplasmosis, cryptococcosis, Herpes zoster, H. sim-

pllex hepatitis, and disseminated H. simpiex.
Musculoskeletal System - stress fracture.
Ophthalmic - conjunctivitls, serious visuat changes of unknown etiology.

Pulmonary System - respiratory fibrosis, respiratory failure, alveolitis, interstitial pneumonitis; deaths have been reported, and chronic interstitial obstruc-
tive y disease has i occurred.

Skin - erythematous rashes, pruritus. urticaria, photosensitivity, pigmentary changes, alopacia, ecchymosis, tel ia, acne, ture
multiforme, toxic epidermal necrolysis, Stevens-Johnson syndrome, skin necrosis, skin ulceration, and exfotiative dermatitis.
Urogenital System - severe nephropathy or renal faiture, azotemia, cystitis, h ria, p ; defective oogenesis or sp genesis, transient oligosp
mia, menstrual ion, vaginal discharge, and gy ia; infertifity, abortion, fetal death, fetal defects.

Gther rarer reactions related to or attributed to the use of methotrexate such as nodulosis, vasculitis, arthralgia/myalgia, loss of libidgﬁmpmeme. diabetes, osteo-
porosis, sudden death, reversibie lymphomas, tumor lysis syndrome, soft tissue necrosis, and is. Anaphylactoid have been reported.
Adverse Reactions in Dowble-Blind Rkoumatoid Arthritis Studies: The approxi incide of meth ibuted (i.e., placebo rate subtracted)
adverse reactions in 12 to 18 week double-biind studies of patients (n=128) with rheumatoid arthritis treated with low-dose oral (7.5 to 15 mglwlg pulse
methotrexate, are listed below. Virtually all of these patients were on concomitant nonsteroidal anti-inflammatory drugs and some were also taking low
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 iess than 100,000/mm?3). »
Incik 1% t0 3%: Rash/prurit titis. diarrhea. alonecia. leukooenia (WBC less than 3000/mm3). pancvionania. dizziness

losis, erythema

Iy therapy. Combination chemotherapy regimens that include intravenous methotrexate agministered at higher doses with leucovorin rescue have been uti-
lized in advanced stages of the disease.

Osteosarcoma - An effective adjuvant chemotherapy regimen requires the administration of several cytotoxic chemotherapeutic agents. In addition to high
dose methotrexate with leucovorin rescue, these agents may include doxorubicin, cisplatin, and the combination of b yein, cy phamide and
dactinomycin (BCD) in the doses and schedule shown in the table below. The starting dose for high dose methotrexate treatment is 12 grams/m?. If this
dose is not sufficient to produce a peak serum methotrexate concentration of 1,000 micromolar (10-3 mol/L) at the end of the methotrexate infusion, the

dose may be escalated to 15 grams/m? in subsequent treatments. If the patient is vomiting or is unable to tolerate oral medication, leucovorin is given IV
or M at the same dose and schedule

Drug* Dose* Treatment Week
After Surgery

Methotrexate 12 g/m2 1V as 4 hour 456,7,11,12,15,

infusion (starting dose) 16,29,30,44,45
Leucovorin 15 mg orally every six hours

for 10 doses starting at 24 hours after

start of methotrexate infusion
Doxorubicint as a single drug 30 mg/m?/day IV x 3 days 8,17
Doxorubicint 50 mg/m2 IV 20,23,33,36
Cisplatint 100 mg/m2 IV 20,23,33,36
Bleomycint 15 units/m2 IV x 2 days 2,13,26,39,42
Cyclophosphamidet 600 mg/m2 IV x 2 days 2,13,26.39,42
Dactinomycint 0.6 mg/m? IV x 2 days 2,13,26,39,42

“Link MP, Goorin AM, Miser AW, et al; The effect of adjuvant chematherapy on relapse-free survival in patients with osteosarcoma of the extremity. N Eng/
J of Med 1986; 314(No.25): 1600-1606.

tSee each respective package insert for full prescribing information. Dosage modifications may be necessary because of drug-induced toxicity.
When these higher doses of meth are to be administered. the following safety guidelines should be closely observed.
GUIDELINES FOR METHOTREXATE THERAPY WITH LEUCOVORIN RESCUE
1. Administration of methotrexate should be delayed untit recovery it:

« the WBC count is less than 1500/microliter

« the neutrophil count is less than 200/microliter

« the platelet count is less than 75,000/microliter

« the serum bilirubin tevel is greater than 1.2 mg/dL

« the SGPT level is greater than 450 U

* mucositis is present, until there is evidence of healing

* persistent pleural effusion is present; this should be drained dry prior to infusion.
2. Adequate renat function must be documented.

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

b. Serum creatinine must be prior to each course of therapy. If serum creatinine has increased by 50% or more compared tc a
prior value, the creatinine clearance must be measured and documented to be greater than 60 mL/min (even if the serum creatinine is still within the
normal range).

3. Patients must be well hydrated, and must be treated with sodium bicarbonate for urinary aikalinization.

a. Administer 1,000 mL/m2 of intravenous fluid over 6 hours prior to initiation of the methotrexate infusion. Continue hydration at

125 mum2/r (3 li 'day) during the infusion, and for 2 days after the infusion has been completed.

b. Alkafinize urine to maintain pH above 7.0 during methotrexate infusion and leucovorin calcium therapy. This can be accomplished by the
inistration of sodium bi orally or by incorporation into a separate intravenous solution.

4. Repeat serum creatinine and serum methotrexate 24 hours atter starting methotrexate and at least once daily until the methotrexate levei is below
5x10-8 mol/L (0.05 micromolar).

5. The table below provides guidelines for leucovorin calcium dosage based upon serum methotrexate igvels. (See table below.t)

Patients who experience delayed early methotrexate efimination ara likely to develop nanreversible oliguric renal failure. in addition to appropriate leucov-

orin therapy, these patients require conti hydration and urinary alkalinization, and close monitoring of fluid and alectrolyte status, until the serum

methotrexate level has fallen to below 0.05 micromolar and the renal failure has resolved. If necassary, acute, intermittent hemodialysis with a high-flux
dialyzer may also be beneficial in these patients.

6. Some patients will have ab lities in meth imination, or ab litigs in renal function following methotrexate administration. which are
significant but less severe than the abnormalities described in the table below. These abnormalities may or may not be associated with significant
clinical toxicity. If significant clinical toxiclty is observed, leucovorin rescue should be extended for an additional 24 hours (total 14 doses over
84 hours) in subsequent courses of therapy. The possibility that the patient is taking other medications which interact with methotrexate (e.g..
medications which may interfere with methotrexats binding to serum albumin, or elimination) should always be reconsidered when laboratory
abnormalities or clinical toxicities are observed.

CAUTION: DO NOT ADMINISTER LEUCOVORIN INTRATHECALLY. -

Psoriasis, Rheumatold Arthritis, and Juvenile Rheumatoid Arthritis

Adult F d Arthritis; R ded Starting Dosage Schedules
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methotrexate, are listed below. Virtually all of these patients were on concomitant nonsteroidal anti-inflammatory drugs and some were also taking low
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?3)

Incidence 1% to 3%: Rash/pruritus/dermatitis, diarrhea, alopecia, leukopenia (WBC less than 3000/mm3), pancytopenia. dizziness

Two other controlled trials of patients (n=680) with Rheumatoid Arthritis on 7.5 mg.to 15 mg/wk oral doses showed an incidence of interstitial pneumonitis
of 1% (See PRECAUTIONS.)

Other less common reactions included decreased hematocrit, headache, upper respiratory infection, anorexia, arthralgias. chest pain, coughing. dysuria
eye discomfort, epistaxis, fever, infection, sweating, tinnitus, and vaginal discharge

Adverse Reactions in Psoriasis: There are no recent placebo-controlled 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}ranqed up to 25 mg per week and treat-
ment was administered for up to four years, With the ption of alopecia, ph itivity, and “burning of skin lesions™ (each 3 to 10%), the adverse
reaction rates in these reports were very similar to those in the rheumatoid arthritis studies. Rarely, painful plaque erosions may appear (Pearce, HP and
Wilson, BB: Am Acad Dermatol 35: 835-838, 1996).

Adverse Reactions in JRA Studies: The app of adverse 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 recaivinq_ congomitant qonstemidal anti-inflam-
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%; anq rash,( 0.2%. i_\lthough 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 counteract the effect of inadvertently ini d overdosages of meth . Leucovorin adminis-
tration should begin as promptly as possible. As the time interval between methotrexate administration and I_eucovon‘n ir_miation ir!t:(eases, the_effective»
ness of in i ing toxicity d . Monitoring of the serum meth conct ion is in determining the optimal dose
and duration of treatment with lsucovorin
In cases of massive overdosage, hydration and urinary alkalinization may be necessary to prevent the precipitation of and/or its ites in the

renal tubules. Generally speaking, neither hemodialysis nor peritoneal dialysis havg been sht_)wn to improve methotrexate e!iminaﬁqn. However, effective clearance
of methotrexate has been reported with acute, intermittent hemodialysis using a high-flux dialyzer (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 ing experience, with methotrexate has generally occurred with oral and intrathecal administration, although intravenous and intra-
muscular overdose have also been reported.

Reports of oral overdose often indicate accidental daily administration instead of weekly (single or divided dosqs). Symptom§ commonly reported follow-
ing oral overdose include those symptoms and signs reported at pharmacologic doses, particularty hematologic and gasltromtestmal react!qn, For exam-
ple, ieuk ia, thrombocytopenia, anemia, pancytopenia, bone marrow supprassion, mucositis, stomatitis, oral ulceration, nausea, vomiting, gastroin-
testinal ulceration, gastrointestinal bleeding. In some cases, no symptoms were reported. There have been reports of death foilowing overdose. In these
cases, avents such as sepsis or septic shock, renat faiiure, and aplastic anemia were also reported.

Sympf of il dose are liy central nervous system (CNS) sy naysea and /o ing, seizure or convul-
sion, and acute toxic encephalopathy. In some cases, no symptoms were reported. There have been reports of death following intrathecal overdose. In

these cases, herniation i with p , and acute toxic encephalopathy have also been reported.
There are published case reports of int and intrathecal carboxypepti G2 to hasten cl of methotrexate in cases of overdose
DOSAGE AND ADMINISTRATION

Neoplastic Diseases: Oral administration in tablet form is often preferred when low doses are being administered since absorption is rapid and effective serum lev-
els are obtained. Methotrexate sodium (preservative free) injectable products may be given by the immrpqsculgn intravenous, mt(a-artenal, or ltmralhscall route,
Parenteral drug products should be visually for partk matter and di ion prior to ‘ solution and permmit.
Choriocarcinoma and Similar Tr ic Diseases - is oratly or i y in doses of 15 to 30 mg daily for a 5-day
course. Such courses ar usually repeated for 3 to § times as required, with rest periods of one or more vgee!(s lnterpqsed betyvsen courses, until any man-
ifesting toxic symptoms subside. The etfectiveness of therapy is ordinarily evaluated by 24-hour quantitative analysis of urinary chorionic uonadagropm
(hCG), which should return to normal or less than 50 1U/24 hr usually after the third or fourth course and usually be followed by a complete resolution 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
drug careful clinical assessment is essential. Cyclic therapy of with other antitumor drugs has been reported as being useful.
Since hydatidiform mole may precede choriocarcinoma, prophylactic chemotherapy with has been r

Chorioadenoma destruens is considered 1o be an invasive form of hydatidiform mole. Methotrexate is administered in these disease states in doses simi-
lar to those ded for chori i X

Leukemia - Acute lymphablastic leukemia in pediatric patients and young adoleswms 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. .
Meth alone or in with steroids was used initially for on of ssion in acute lymy More recently corticos-
teroid therapy, in combination with other antileukemic drugs or In cyclic combinations with methotrexate included, has appeared to produce rapid and
effective remissions. When used for induction, methotrexate in doses of 3.3 mg/m? in combination mm 60 mglm2 of pradnisone, 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 for securing maintenance of drug-induced remissions. When remission is achieved and supportive care has proQucod general clinical improvement,
maintenance therapy is initiated, as follows: methotrexate is administered 2 times weekdy either by mouth or im@muscularty in total weekly doses of 30 mqlmz, It
has also been given in doses of 2.5 mg/kg intravenously every 14 days. If and whien relapse does occur, reinduction of remission can again usually be obtained by
repeating the initial induction regimen. » ‘ . )
A variety of combination chemotherapy regimens have been used for both induction and maintenance therapy in acute lymphoblastic leukemia. The physi-
cian should be familiar with the new advances in antileukemic therapy.
Anvie af i I nenin
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medications which fnay interfere with methotrexate bindlnd to serum‘albumln, or eﬁmination) shoutd always be reconsidered when iaboréto_ry
abnormalities or clinical toxicities are observed

CAUTION: DO NOT ADMINISTER LEUCOVORIN INTRATHECALLY.

Psariasis, Rheumatoid Arthritis, and Juvenile Rheumatoid Arthritis

Adult Rh Arthritis. Rec Starting Dosage Schedules

1. Single oral doses of 7.5 mg once weekly.t

2. Divided oral dosages of 2.5 mg at 12 hour intervals for 3 doses given as a course once weekly.t

TMethotrexate Sodium Tabiets for oral administration are available.

Polyarticular-Course Juvenile Rheumatoid Arthritis. The recommended starting dose is 10 mg/m?2 given once weekly.

For either adult RA or polyarticular-course JRA dosages may be adjusted gradually to achieve an optimal response. Limited experience shows a significant
Increase in the incidence and severity of serious toxic reactions, ially bone marrow ion, 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/m2/wk might affect the

risk of serious toxicity in children. Experience does suggest, however, that children receiving 20 to 30 mg/m2/wk (0.65 to 1 mg/kg/wk) may have better
absorption and fewer g intestinal side effects if meth is administered either i ly or sub y.

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 fully informed of the risks involved and should be under constant supervision of the physician. {See Information for 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 sansitivity to adverse effects (see ADVERSE REACTIONS). Maximat myelosuppression usually occurs in 7 to 10 days.

Psoriasis: Recommended Starting Dose Schedules

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

2. Divided oral dosage schedule: 2.5 mg at 12 hour intervals for three doses.t

tMethotrexate Sodium Tablets for oral administration are available.

Dosages in each schedule may be gradually adjusted to achieve optimal clinical response; 30 mg/week should not ordinarily be excesded.

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 return to conventional topical therapy, which should be encouraged.

Handling and Disposal: Procedures for proper handling and disposal of anticancer drugs should be considered. Several Quidslines on this subject have
been published.!7 There is no general agreement that all of the procedures ded in the guidelines are i

Y O appropi
Reconstitution of Lyophilized Powders: Reconstitute immediately prior to use.
Methotrexate for injection should be reconstituted with an appropriate sterile, preservative free medium such as 5% dextrose saiution, USP or sodium

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
administered by IV infusion, the total dose is diluted in 5% dextrose solution, USP.

For intrathecal injection, reconstitute to a concentration of 1 mg/mL with an appropriate sterile, preservative free medium such as sodium chloride injec-
tion, USP.

Ditution Instructions for Liquid Methotrexate Injection: Isotonic liquid, preservative free, for single use only.

f desired, the solution may be further diluted immediately prior to use with an appropriate sterile, preservative free medium such as 5% dextrose solu-
tion, USP or sodium chioride injection, USP.

Parenteral drug products should be i

visually for p matter and di
HOW SUPPLIED

Methotrexate Injection, USP (preservative free) is supplied in a single-dosa vial containing 25 mg/mL of methotrexate as the base in the following pack-
age strengths:

prior to administration, wh solution and container permit.

NDC 55390-031-10 S0 mg in 2 mL (10 vials to a carton)
NDC 55390-032-10 100 mg in 4 mL (10 vials to a carton)
NDC 55380-033-10 200 mg in 8 mL (10 viais to a carton)
NDC 55390-034-10

250 mg in 10 mL (10 vials to a carton)

Methotrexate for Injection, USP (preservative free) is supplied in a 1 gram, single-dose vial of tyophitized powder containing 1 gram methotrexate as the
base in the following package strength:

NDC 55390-143-01 1 gram Vial (individuatly boxed)
Store at room temperature 20° to 25°C (68° to 77°F). See USP controlied room temperature. Protect from light.
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testinal ulceration. gastrointestinal bleeding. in some cases, no symptoms were reponed There have been reports of death followmg overdose In 1hese
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, inctuding headache, nausea and yomi‘ting‘ seizure or convut-
sion. and acute toxic encephalopathy. In some cases, no symptoms were reported. There havg been reports of death following intrathecal overdose. In
these cases. cerebellar herniation associated with increased intracranial pressure, and acute toxic encephalopathy have also been reported
There are published case reports of i 55 and intrathecal carboxypeptidase G2 treatment to hasten clearance of methotrexate in cases of overdose
DOSAGE AND ADMINISTRATION

Neoplastic Diseases: Oral administration in tablet form is often preferred when low doses are being administered since absorption is rapid and effective serum lev-
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 prior to administration whenever solution and container permit.
Chor and Similar Tr ic Diseases - is adi d orally or i ly in doses of 15 to 30 mg daily for a 5-day
course. Such courses are usually repeated for 3 to 5 times as required, with rest periods of one or more weeks interposed between courses, until any man-
ifesting toxic symptoms subside. The effectiveness of therapy is ordinarily evaluated by 24-hour quantitative analysis of urinary chorionic gonadatropin
(hCG), which should retum to nermal or less than 50 14/24 hr usually after the third or foynh cnurse»and usually be followed by a complete resolution 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
drug careful clinical itis ial. Cyclic i therapy of with other drugs has been reported as being usetul.
Since hydatidiform mole may precede choriocarcinoma, prophylactic chemotherapy with methotrexate has been recommended.
Chori destruens is considered to be an invasive form of hydatidiform mole. Methotrexate is administered in these disease states in doses simi-
lar to those recommended for choriocarcinoma.
Leukemia - Acute lymphoblastic laukemia in pediatric patients and young ! is the most resp
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 i ion of r in acute ly ic leukemias. Mare recently corticos-
teroid therapy, in ¢ ination with other antilsukemic drugs or in cyclic combinations with methotrexate included, has appeared tq produce rapid and
effective remissions. When used for induction, methotrexate in doses of 3.3 mg/m?2 in combination with 60 mg/m2 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 appeavrsvto pe the drug of
choice for securing maintenance of drug-induced remissi When remission is achieved and supportivg care has produced general clinical improvement,
maintenance therapy is initiated, as follows: methotrexate is administered 2 times weekly ether 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 usually be obtained by
repeating the initial induction regimen.
A variety of i have been used for both induction and maintenance therapy in acute lymphoblastic leukemia. The physi-
cian should be familiar with the new advances in antileukemic therapy.

Meningeal Leukemia - In the treatment o prophylaxis of | ieukemia, must be ly. Preservative free methotrex-

1o present day chemotherapy. In young adults
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Methotrexate for injection should be reconstituted with an appropriate sterile, preservative free medium such as 5% dextrose solution, USP or sodium
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
administered by IV infusion, the total dose is diluted in 5% dextrose solution, USP.

For intrathecal injection, reconstitute to a concentration of 1 mg/mL with an appropriate sterile, preservative free medium such as sedium chlonde injec
tion, USP.

Dilution

for Liquid M Injection: Isotonic liquid, preservative free, for single use only

If desired, the solution may be further diluted immediately prior to use with an appropriate sterile, preservative free medium such as 5% dextrose solu
tion. USP or sodium chloride injection, USP.

Parenteral drug products should be inspected visually for particulate matter and di
HOW SUPPLIED

Methotrexate Injection, USP (preservative free) is supplied in a single-dose vial containing 25 mg/mL of methotrexate as the base in the following pack-
age strengths:

NDC 55390-031-10

prior to administration, wh solution and permit.

50 mg in 2 mL (10 vials to a carton)

NOC 55390-032-10 100 mg in 4 mL (10 vials to a carton)
NOC 55390-033-10 200 mg in 8 mL (10 vials to a carton)
NDC 55390-034-10

250 mg in 10 mL (10 vials to a carton)

Methotrexate for Injection, USP (preservative free) is supplied in a 1 gram, single-dose vial of lyophilized powder containing 1 gram methotrexate as the
base in the following package strength:

NDC 55390-143-01 1 gram Vial (individually boxed)
Store at room temperature 20° to 25°C (68° to 77°F). See USP controlled room temperature. Protect from light
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———e ate is diluted to a concentration of 1 mg/mL with an appropriate sterile, preservative free medium such as 0.9 % Sodium Chorde Injection, USP. 7. Controlling occupational exposure to hazardous drugs (OSHA Work-Practice Guidelines). AM J Heaith Syst Pharm 1996: 53; 1669-1685.

S The cerebrospinal fluid volume is dependent on age and not body surface area. The CSF is at 40% of the adult volume at birth and reaches the adult

. olume i { Manufactured by. Manufactured for:
volme in several years. - Ben Venue Laboratories, Inc. Bedford Laboratories™
mathotrexate at a dose of 12 m/m? (maximum 15 mg) has been reported to result in low CSF methotrexate concentra- Bedford, OH 44148 Badford, OH 44145
e tions and reduced efficacy in pediatric patients and high concentrations and neurotoxicity in adults. The following dosage regimen is based on age April 2005 MTX-LYO-P00
= instead of body surface area:
] Age (vears) Dose (mg) $LEUCOVORIN RESCUE SCHEDULES FOLLOWING TREATMENT WITH
] 3 5 HIGHER DOSES OF METHOTREXATE
] < 8 Clinical Situation Laboratory Findings Leucovorin Dosage
1 B and Duration
2 B Normal Serum methotrexats level 15 mg PO, M or IV g 6
3 or older 12 Methotrexate approximately 10 micromolar hours for 60 hours (10
in one study in patients under the age of 40, this dosage regimen appeared to result in more i CSF and less neuro- Elimination at 24 hours after doses starting at 24
toxicity. Another study in pediatric patients with acute lymphocytic leukemia compared the above regimen to a dose of 12 mg/m? (maximum 15 mg). A administration, 1 micromolar hours after start of
significant reduction in the rate of CNS relapse was observed in the group whose dose was based on age at 48 hours, and less than 0.2 methotrexate infusion).
Because the CSF volume and turnover may decrease with age, a dose reduction may be indicated in eiderly patients. micromolar at 72 hours. ,
For the of meningeal may be given at intervals of 2 to 5 days. However, administration at intarvals of less than [le;e'tagef Lal;; Serum .meth:;rexgt; lavel COTSnug :] 5mg P()':‘IM
ute toxicity. Methotrexate is admlmstered until the cell count of the cerebrospinal fluid returns to normal. At this point ethotrexaf remaining above 0. or IV g & hours, unti
;n\:e :;dmmag"anl;sd%l;nlgncrused suFt:C rty against meni the dosage is the same as for treatment except for the intervals of adminis- Elimination micromoiar at 72 hours, and methotrexate level is less
tration. On this subject, it is advisable lor the physician to consult the medical literature. go;leo ;fr\:!; 2825 a:‘n{:g;?t;;“lq;t than 0.05 micromolar.
ma ur with any given intrathecal injection and are commonly neurological in character. Large doses may cause convulsions. . _
Moo sm;ev::c;; they‘ watheca muiz gppsars siqniﬁcam&oimn the systemic circulation and may cause systemic methotrexate toxicity. Therefore, sys- Delayed Early Serum methotrexate levet of 150mgiVq3 hou;s. until
temic antileukemic therapy with the drug should be appropriately adjusted, reduced or discontinued. Focal leukemic involvement of the central narvous Methotrexate 50 mlcromolaf of more at 24 methotrexate level is less
system may not respond to intrathecal chemotherapy and is best treated with mdnotherapy gloyglnaﬂon'a,‘ndim hours, o; 5 mlcromgzar or than 1 l:{\;cr%n;‘olar. menf;i '
Lymphomas - In Burkitt's Tumor, Stages |-, has produced prok in some cases. Recommended dosage is 10 to 25 mg/day R:‘n::‘l‘;‘?u" cute ;10‘9 ?;t ,:um"'é ; :00"/ ::ﬂq“»ot Q‘ Ie%:& tl|ess
orally for 4 to 8 days. in Stage !, methotrexate is commonty given concomnanﬂy with other antitumor agents. Treatment in ali stages usually consists of jury r:;l;:r incr:a';e n Ys: . b or o 8 (r)%xz] ?c o o’lar
several courses of the drug interposad with 7 to 10 day rest periods. Lymphosarcomas in Stage |1l may respond to combined drug therapy with methotrex- grminine ol a1 24 tr]l; o A 3
ate given in doses of 0,625 to 2.5 mgAg daily. | 10 50% of after methotrexate administration
Mycosis F it: T cell b ~ Therapy with methotrexate as a single agent appears to produce clinical responses in up to 50% of (e.0., an Increase from 0.5 mg/dL
patients treated. Dosaqe in early stages is usually 5 to 50 mg once weekly. Dose reduction or cessation is guided by patient response and hematologic toa level of 1 mg/dL or mora),
monitoring. Methotrexate has also been administered twice weekly in doses ranging from 15 to 37.5 mg in patients who have responded poorly to week-




