
HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use. 
RASUVO™ safely and effectively.  See full prescribing information for 
RASUVO.  
RASUVO (methotrexate) injection, for subcutaneous use
Initial U.S. Approval: 1953

WARNING: SEVERE TOXIC REACTIONS, INCLUDING 
EMBRYO- FETAL TOXICITY AND DEATH 

See full prescribing information for complete boxed warning.
• Serious toxic reactions and death have been reported with the use
of methotrexate. Patients should be closely monitored for bone 
marrow,
liver, lung, skin, and kidney toxicities (5.1).
• Methotrexate has been reported to cause fetal death and/or 
congenital anomalies and is contraindicated in pregnancy (4, 5.2).
• Unexpectedly severe (sometimes fatal) bone marrow suppression,
aplastic anemia, and gastrointestinal toxicity have been reported 
with concomitant administration of methotrexate (usually in high
dosage) along with some nonsteroidal anti-inflammatory drugs 
(NSAIDs) (5.1).
• Hepatotoxicity, fibrosis, and cirrhosis may occur after prolonged use
(5.1).
• Methotrexate may cause interstitial pneumonitis at any time
during therapy and has been reported at low doses. Pulmonary 
symptoms (especially a dry, nonproductive cough) may require 
interruption of
treatment and careful investigation (5 1).
• Diarrhea, ulcerative stomatitis, hemorrhagic enteritis, and death
from intestinal perforation may occur (5.1).
• Severe, occasionally fatal, skin reactions have been reported (5.1).
• Potentially fatal opportunistic infections may occur (5.1).

----------------------------INDICATIONS AND USAGE---------------------------
Rasuvo is a folate analog metabolic inhibitor indicated for the: 
• Management of patients with severe, active rheumatoid arthritis (RA) and

polyarticular juvenile idiopathic arthritis (pJIA), who are intolerant of or
had an inadequate response to first-line therapy (1.1) 

• Symptomatic control of severe, recalcitrant, disabling psoriasis in 
adults who are not adequately responsive to other forms of
therapy (1.2)

Rasuvo is not indicated for the treatment of neoplastic diseases (
Limitation of Use

1.3). 

----------------------DOSAGE AND ADMINISTRATION-----------------------
• Rasuvo is for once weekly subcutaneous use only.
• Administer Rasuvo in the abdomen or thigh. (2.1) 
• Use another formulation of methotrexate for patients requiring oral,

intramuscular, intravenous, intra-arterial, or intrathecal dosing, doses less
than 7 5 mg per week, doses above 30 mg per week, high-dose regimens,
or dose adjustments of less than 2.5 mg increments (2.1) 

 Starting doses of methotrexate: 
• RA: 7.5 mg once weekly of an oral or  subcutaneous formulation 

(2.2) 
• pJIA: 10 mg/m2 once weekly (2.2) 
• Psoriasis: 10 to 25 mg once weekly of an oral, intramuscular,

subcutaneous, or intravenous formulation (2.3) 

• Adjust dose gradually to achieve an optimal response (2.2, 2.3) 

---------------------DOSAGE FORMS AND STRENGTHS----------------------
Injection: Single-dose manually-triggered auto-injector delivering 
methotrexate in the following dosage strengths: 7.5 mg, 10 mg, 12.5 mg, 15 
mg, 17.5 mg, 20 mg, 22.5 mg, 25 mg, 27.5 mg, and 30 mg (3).

-------------------------------CONTRAINDICATIONS------------------------------
• Pregnancy (4) 
• Nursing mothers (4) 
• Alcoholism or liver disease (4) 
• Immunodeficiency syndromes (4) 
• Preexisting blood dyscrasias (4) 
• Hypersensitivity to methotrexate (4) 

-----------------------WARNINGS AND PRECAUTIONS------------------------
• Organ system toxicity: Potential for serious toxicity. Only for use by

physicians experienced in antimetabolite therapy (5.1).
• Embryo-fetal toxicity: Exclude pregnancy before treatment. Avoid

pregnancy if either partner is receiving Rasuvo. Advise males to avoid
pregnancy for a minimum of three months after therapy and females to 
avoid pregnancy for at least one ovulatory cycle after therapy (5.2). 

• Effects on reproduction: May cause impairment of fertility, oligospermia
and menstrual dysfunction (5.3) 

• Laboratory tests: Monitor complete blood counts, renal function and liver
function tests (5.4). 

• Risks from improper dosing: Mistaken daily use has led to fatal toxicity 
(5.5) 

• Patients with impaired renal function, ascites, or pleural effusions: 
Elimination is reduced (5.6). 

• Dizziness and fatigue: May impair ability to drive or operate machinery
(5.7) 

------------------------------ADVERSE REACTIONS-------------------------------
Common adverse reactions are: nausea, abdominal pain, dyspepsia,
stomatitis/mouth sores, rash, nasopharyngitis, diarrhea, liver function test 
abnormalities, vomiting, headache, bronchitis, thrombocytopenia, alopecia,
leukopenia, pancytopenia, dizziness, photosensitivity, and “burning of skin 
lesions” (6). 
To report SUSPECTED ADVERSE REACTIONS, contact Medac at
1-855-336-3322 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

------------------------------DRUG INTERACTIONS-------------------------------
• Aspirin, NSAIDs, and steroids: concomitant use may elevate and prolong

serum methotrexate levels and cause increased toxicity (7 1) 
• Proton pump inhibitors concomitant use may elevate and prolong serum

methotrexate levels and cause increased toxicity (7.2) 

-----------------------USE IN SPECIFIC POPULATIONS------------------------
• Pediatric use: Safety and efficacy of methotrexate, including Rasuvo,

have not been established in pediatric patients with psoriasis.  Safety and
efficacy of Rasuvo have not been established in pediatric patients with
malignancy (8.4) 

• Geriatric use: Use caution in dose selection (8.5) 

See 17 for PATIENT COUNSELING INFORMATION and 
FDA-approved patient labeling.
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FULL PRESCRIBING INFORMATION 
WARNING: SEVERE TOXIC REACTIONS, INCLUDING EMBRYO-FETAL TOXICITY AND DEATH 

Rasuvo 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), Rasuvo should be used only in patients with psoriasis 
or rheumatoid arthritis with severe, recalcitrant, disabling disease which is not adequately responsive to other forms of 
therapy.  Deaths have been reported with the use of methotrexate in the treatment of malignancy, psoriasis, and rheumatoid 
arthritis. Patients should be closely monitored for bone marrow, liver, lung, skin, and kidney toxicities. Patients should be
informed by their physician of the risks involved and be under a physician’s care throughout therapy [see Warnings and 
Precautions (5.1)].
1. Methotrexate has been reported to cause fetal death and/or congenital anomalies.
Therefore, Rasuvo is not recommended for females of childbearing potential unless there is clear medical evidence that the
benefits can be expected to outweigh the considered risks [see Warnings and Precautions (5.2)]. Rasuvo is contraindicated in 
pregnant women [see Contraindications (4)].
2. Methotrexate elimination is reduced in patients with impaired renal functions, ascites, or pleural effusions. Such patients 
require especially careful monitoring for toxicity, and require dose reduction or, in some cases, discontinuation of Rasuvo
administration [see Warnings and Precautions (5.6)].
3. Unexpectedly severe (sometimes fatal) bone marrow suppression, aplastic anemia, and gastrointestinal toxicity have been
reported with concomitant administration of methotrexate (usually in high dosage) along with some nonsteroidal anti-
inflammatory drugs (NSAIDs) [see Warnings and Precautions (5.1) and Drug Interactions (7.1)].
4. Methotrexate causes hepatotoxicity, fibrosis and cirrhosis, but generally only after prolonged use. Acutely, liver enzyme 
elevations are frequently seen. These are usually transient and asymptomatic, and also do not appear predictive of 
subsequent hepatic disease. Liver biopsy after sustained use often shows histologic changes, and fibrosis and cirrhosis have 
been reported; these latter lesions may not be preceded by symptoms or abnormal liver function tests in the psoriasis 
population. For this reason, periodic liver biopsies are usually recommended for psoriatic patients who are under long-term 
treatment. Persistent abnormalities in liver function tests may precede appearance of fibrosis or cirrhosis in the rheumatoid
arthritis population [see Warnings and Precautions (5.1)].
5. Methotrexate-induced lung disease, including acute or chronic interstitial pneumonitis, is a potentially
dangerous lesion, which may occur acutely at any time during therapy and has been reported at low doses. It is not always
fully reversible and fatalities have been reported. Pulmonary symptoms (especially a dry, nonproductive cough) may require
interruption of treatment and careful investigation [see Warnings and Precautions (5.1)].
6. Diarrhea and ulcerative stomatitis require interruption of therapy: otherwise, hemorrhagic enteritis and death from 
intestinal perforation may occur [see Warnings and Precautions (5.1)].
7. Malignant lymphomas, which may regress following withdrawal of methotrexate, may occur in patients receiving low-
dose methotrexate and, thus, may not require cytotoxic treatment. Discontinue Rasuvo first and, if the lymphoma does not
regress, appropriate treatment should be instituted [see Warnings and Precautions (5.8)]. 
8. Like other cytotoxic drugs, methotrexate may induce “tumor lysis syndrome” in patients with rapidly growing tumors
[see Warnings and Precautions (5.9)].
9. Severe, occasionally fatal, skin reactions have been reported following single or multiple doses of methotrexate. Reactions
have occurred within days of oral, intramuscular, intravenous, or intrathecal methotrexate administration. Recovery has
been reported with discontinuation of therapy [see Warnings and Precautions (5.1)].
10. Potentially fatal opportunistic infections, especially Pneumocystis jiroveci pneumonia, may occur with
methotrexate therapy [see Warnings and Precautions (5.1)]. 
11. Methotrexate given concomitantly with radiotherapy may increase the risk of soft tissue necrosis and
osteonecrosis [see Warnings and Precautions (5.10)]. 
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE 

1.1 Rheumatoid Arthritis including Polyarticular Juvenile Idiopathic Arthritis 
Rasuvo is indicated in the management of selected adults with severe, active rheumatoid arthritis (RA) (ACR 
criteria), or children with active polyarticular juvenile idiopathic arthritis (pJIA), who have had an insufficient 
therapeutic response to, or are intolerant of, an adequate trial of first-line therapy including full dose non-
steroidal anti-inflammatory agents (NSAIDs). 
1.2 Psoriasis 
Rasuvo is indicated in adults for the symptomatic control of severe, recalcitrant, disabling psoriasis that is not 
adequately responsive to other forms of therapy, but only when the diagnosis has been established, as by biopsy
and/or after dermatologic consultation. It is important to ensure that a psoriasis “flare” is not due to an 
undiagnosed concomitant disease affecting immune responses. 
1.3 Limitation of Use 
Rasuvo is not indicated for the treatment of neoplastic diseases.

2 DOSAGE AND ADMINISTRATION

2.1 Important Dosing Information
Rasuvo is a single-dose manually-triggered auto-injector for once-weekly subcutaneous use only [see Warnings 
and Precautions (5.5)]. Administer Rasuvo in the abdomen or the thigh. Rasuvo is only available in doses 
between 7.5 to 30 mg in 2.5 mg increments. Use another formulation of methotrexate for alternative dosing in 
patients who require oral, intramuscular, intravenous, intra-arterial, or intrathecal dosing, doses less than 7.5 mg 
per week, doses more than 30 mg per week, high-dose regimens, or dose adjustments of less than 2.5 mg 
increments. 
2.2 Rheumatoid Arthritis including Polyarticular Juvenile Idiopathic Arthritis 
Recommended starting dose of methotrexate: 
Adult RA: 7.5 mg as a single oral or subcutaneous dose once weekly. 
pJIA: 10 mg/m2 once weekly. 
For patients switching from oral methotrexate to Rasuvo, consider any differences in bioavailability between oral 
and subcutaneously administered methotrexate [see Clinical Pharmacology (12.3)]. 
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, 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/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 1.0 mg/kg/wk) 
may have better absorption and fewer gastrointestinal side effects if methotrexate is administered either 
intramuscularly or subcutaneously. 
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 maintained 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. 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 Rasuvo
therapy [see Warnings and Precautions (5.4)]. Females of childbearing potential should not be started on Rasuvo
until pregnancy is excluded [see Contraindications (4) and Warnings and Precautions (5.2)].
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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 to adverse effects. 
Maximal myelosuppression usually occurs in seven to ten days. 
2.3 Psoriasis 
Recommended starting dose of methotrexate: 
Psoriasis: 10-25 mg as a single oral, intramuscular, subcutaneous, or intravenous dose once weekly. 
For patients switching from oral methotrexate to Rasuvo, consider any differences in bioavailability between oral 
and subcutaneously administered methotrexate [see Clinical Pharmacology (12.3)]. 
Dosage may be gradually adjusted to achieve optimal clinical response; 30 mg/week should not ordinarily be 
exceeded. Once optimal clinical response has been achieved, the dosage should be reduced to the lowest possible
amount of drug and to the longest possible rest period. The use of Rasuvo may permit the return to conventional 
topical therapy, which should be encouraged. 
2.4 Administration and Handling
Rasuvo is a manually-triggered auto-injector intended for subcutaneous use under the guidance and supervision 
of a physician. 
Patients may self-inject with Rasuvo if a physician determines that it is appropriate, if they have received proper 
training in how to prepare and administer the correct dose, and if they receive medical follow-up, as necessary. 
Rasuvo is injected once weekly. The patient must be explicitly informed about the once weekly dosing schedule. 
It is advisable to determine an appropriate fixed day of the week for the injection.
Visually inspect Rasuvo for particulate matter and discoloration prior to administration. Do not use Rasuvo if the 
seal is broken. 
Handle and dispose of Rasuvo consistent with recommendations for handling and disposal of cytotoxic drugs1.

3 DOSAGE FORMS AND STRENGTHS

Rasuvo is an injection containing methotrexate at a concentration of 50 mg/ml available as a manually-triggered 
auto-injector that administers a single dose of methotrexate solution in the following dosage strengths: 

7.5 mg  
10 mg 
12.5 mg 
15 mg 
17.5 mg 
20 mg  
22.5 mg 
25 mg 
27.5 mg 
30 mg

4 CONTRAINDICATIONS

Rasuvo is contraindicated in the following: 

Rasuvo can cause fetal death or teratogenic effects when administered to a pregnant woman. Rasuvo is 
contraindicated in pregnant women. If this drug is used during pregnancy, or if the patient becomes pregnant 
while taking this drug, the patient should be apprised of the potential hazard to the fetus [see Warnings and 
Precautions (

Pregnancy

5.2) and Use in Specific Populations (8.1)]. 

Because of the potential for serious adverse reactions from methotrexate in breast fed infants, Rasuvo is
contraindicated in nursing mothers [see Use in Specific Populations (

Nursing Mothers

8.3)]. 
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Patients with alcoholism, alcoholic liver disease or other chronic liver disease [see Warnings and Precautions 
(

Alcoholism or Liver Disease

5.1)]. 

Patients who have overt or laboratory evidence of immunodeficiency syndromes [see Warnings and 
Precautions (

Immunodeficiency Syndromes

5.1)]. 

Patients who have preexisting blood dyscrasias, such as bone marrow hypoplasia, leukopenia, thrombocytopenia,
or significant anemia [see Warnings and Precautions (

Preexisting Blood Dyscrasias

5.1)].

Patients with a known hypersensitivity to methotrexate. Severe hypersensitivity reactions have been observed 
with methotrexate use [see Warnings and Precautions (

Hypersensitivity

5.1) and Adverse Reactions (6.1 and 6.2)].

5 WARNINGS AND PRECAUTIONS

5.1 Organ System Toxicity 
Rasuvo 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), Rasuvo should be used only in 
patients with psoriasis or rheumatoid arthritis with severe, recalcitrant, disabling disease which is not adequately 
responsive to other forms of therapy.
Deaths have been reported with the use of methotrexate in the treatment of malignancy, psoriasis, and 
rheumatoid arthritis. Patients should be closely monitored for bone marrow, liver, lung and kidney toxicities. 
Rasuvo has the potential for serious toxicity. Toxic effects may be related in frequency and severity to dose or 
frequency 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 Rasuvo closely. Most adverse reactions are reversible if detected early. When 
such reactions do occur, the drug should be reduced in dosage or discontinued and appropriate corrective
measures should be taken. If necessary, this could include the use of leucovorin calcium and/or acute, 
intermittent hemodialysis with a high-flux dialyzer [see Overdosage (10)]. If Rasuvo 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 not been well 
studied in older individuals. Due to diminished hepatic and renal function as well as decreased folate stores in 
this population, relatively low doses should be considered, and these patients should be closely monitored for 
early signs of toxicity [see Use in Specific Populations (8.5)]. 
Gastrointestinal: 
Diarrhea and ulcerative stomatitis require interruption of therapy: otherwise, hemorrhagic enteritis and death
from intestinal perforation may occur.
If vomiting, diarrhea, or stomatitis occur, which may result in dehydration, Rasuvo should be discontinued until 
recovery occurs. Rasuvo should be used with extreme caution in the presence of peptic ulcer disease or ulcerative 
colitis. 
Unexpectedly severe (sometimes fatal) gastrointestinal toxicity has been reported with concomitant 
administration of methotrexate (usually in high dosage) along with some nonsteroidal anti-inflammatory drugs 
(NSAIDs) [see Drug Interactions (7.1)]. 
Hematologic: 
Rasuvo can suppress hematopoiesis and cause anemia, aplastic anemia, pancytopenia, leukopenia, neutropenia, 
and/or thrombocytopenia. In patients with preexisting hematopoietic impairment, Rasuvo should be used with
caution, if at all. In controlled clinical trials conducted with another formulation of methotrexate in rheumatoid 
arthritis (n=128), leukopenia (WBC <3000/mm3) was seen in 2 patients, thrombocytopenia (platelets
<100,000/mm3) in 6 patients, and pancytopenia in 2 patients. 
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Rasuvo should be stopped immediately if there is a significant drop in blood counts. Patients with profound 
granulocytopenia and fever should be evaluated immediately and usually require parenteral broad-spectrum 
antibiotic therapy. 
Unexpectedly severe (sometimes fatal) bone marrow suppression and aplastic anemia have been reported with
concomitant administration of methotrexate (usually in high dosage) along with some nonsteroidal anti- 
inflammatory drugs (NSAIDs) [see Drug Interactions (7.1)]. 
Hepatic: 
Rasuvo has the potential for acute (elevated transaminases) and chronic (fibrosis and cirrhosis) hepatotoxicity. 
Chronic toxicity is potentially 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 detectable 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 1.0 to 1.5 grams. Moderate fibrosis 
or any cirrhosis normally leads 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 relatively common 
pretherapy. Although these mild changes are usually not a reason to avoid or discontinue Rasuvo 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 been confirmed to date. Persistent abnormalities in liver function 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 before 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 even longer use will increase these risks. 
Liver function tests should be performed at baseline and at 4 to 8 week intervals in patients receiving Rasuvo for 
rheumatoid arthritis. Pretreatment liver biopsy should be performed for patients with a history of excessive 
alcohol consumption, persistently abnormal baseline liver function test values or chronic hepatitis B or C
infection. During therapy, liver biopsy should be performed if there are persistent liver function test 
abnormalities or there is a decrease in serum albumin below the normal range (in the setting of well controlled
rheumatoid arthritis). 
If the results of a liver biopsy show mild changes (Roenigk, grades I, II, IIIa), Rasuvo may be continued and the 
patient monitored as per recommendations listed above. Rasuvo should be discontinued in any patient who 
displays persistently abnormal liver function tests and refuses liver biopsy or in any patient whose liver biopsy
shows moderate to severe changes (Roenigk grade IIIb or IV). 
Infection or Immunologic States: 
Rasuvo should be used with extreme caution in the presence of active infection, and is contraindicated in patients 
with overt or laboratory evidence of immunodeficiency syndromes. 
Immunization may be ineffective when given during Rasuvo therapy. Immunization with live virus vaccines is 
generally not recommended. There have been reports of disseminated vaccinia infections after smallpox 
immunizations in patients receiving methotrexate therapy. Hypogammaglobulinemia has been reported rarely. 
Potentially fatal opportunistic infections, especially Pneumocystis jiroveci pneumonia, may occur with Rasuvo
therapy. When a patient presents with pulmonary symptoms, the possibility of Pneumocystis jiroveci pneumonia 
should be considered. 
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Neurologic: 
There have been reports of leukoencephalopathy following intravenous administration of methotrexate to 
patients who have had craniospinal irradiation. Serious neurotoxicity, frequently manifested as generalized or 
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/m2).
Symptomatic patients were commonly noted to have leukoencephalopathy and/or microangiopathic calcifications 
on diagnostic imaging studies. Chronic leukoencephalopathy 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 always result in complete recovery. A transient acute neurologic 
syndrome has been observed in patients treated with high dose regimens. Manifestations of this stroke-like 
encephalopathy 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 manifested by such symptoms as headache, back pain, nuchal 
rigidity, and fever; sub- acute myelopathy characterized by paraparesis/paraplegia associated with involvement 
with one or more spinal nerve roots; chronic leukoencephalopathy manifested by confusion, irritability, 
somnolence, ataxia, dementia, seizures and coma. This condition can be progressive and even fatal. 
Pulmonary: 
Methotrexate-induced lung disease, including acute or chronic interstitial pneumonitis, is a potentially dangerous 
lesion, which may occur acutely at any time during therapy and has been reported at low doses. It is not always 
fully reversible and fatalities have been reported.
Pulmonary symptoms (especially a dry nonproductive cough) or a non-specific pneumonitis occurring during 
Rasuvo therapy may be indicative of a potentially dangerous lesion and require interruption of treatment and 
careful investigation. Although clinically variable, the typical patient with methotrexate induced lung disease
presents with fever, cough, dyspnea, hypoxemia, and an infiltrate on chest X-ray; infection (including
pneumonia) needs to be excluded. This lesion can occur at all dosages. 
Renal: 
Rasuvo 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- hydroxymethotrexate in the renal tubules. Close attention to renal 
function including adequate hydration, urine alkalinization and measurement 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 dermatitis, skin necrosis, and erythema multiforme, have been reported in children and 
adults, within days of oral, intramuscular, intravenous, or intrathecal methotrexate administration. Reactions 
were noted after single or multiple low, intermediate, or high doses of methotrexate in patients with neoplastic 
and non-neoplastic diseases. 
Lesions of psoriasis may be aggravated by concomitant exposure to ultraviolet radiation.
Radiation dermatitis and sunburn may be “recalled” by the use of methotrexate. 
Other precautions: 
Rasuvo 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-life and unexpected toxicity. In patients with significant third space 
accumulations, it is advisable to evacuate the fluid before treatment and to monitor plasma methotrexate levels.
5.2 Embryo-Fetal Toxicity
Methotrexate has been reported to cause fetal death and/or congenital anomalies. Therefore, Rasuvo is not 
recommended for females of childbearing potential unless there is clear medical evidence that the benefits can be
expected to outweigh the considered risks. Rasuvo is contraindicated in pregnant women with psoriasis or 
rheumatoid arthritis. 
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Females of childbearing potential should not be started on Rasuvo until pregnancy is excluded and should be 
fully counseled on the serious risk to the fetus should they become pregnant while undergoing treatment. 
Appropriate steps should be taken to avoid conception during Rasuvo therapy. Pregnancy should be avoided if 
either partner is receiving Rasuvo; during and for a minimum of three months after therapy for male patients, and 
during and for at least one ovulatory cycle after therapy for female patients.
5.3 Effects on Reproduction
Methotrexate has been reported to cause impairment of fertility, oligospermia and menstrual dysfunction in 
humans, during and for a short period after cessation of therapy. 
The risk of effects of reproduction should be discussed with both male and female patients taking Rasuvo. 
5.4 Laboratory Tests 
Patients undergoing Rasuvo therapy should be closely monitored so that toxic effects are detected promptly. 
Baseline assessment should include a complete blood count with differential and platelet counts, hepatic 
enzymes, renal function tests and a chest X-ray.
During therapy, monitoring of these parameters is recommended: hematology at least monthly, renal function
and liver function every 1 to 2 months [see Warnings and Precautions (5.1)]. 
During initial or changing doses, or during periods of increased risk of elevated methotrexate blood levels (e.g., 
dehydration), more frequent monitoring may also be indicated. 
Liver Function Tests 
Transient liver function test abnormalities are observed frequently after methotrexate administration and are 
usually not cause for modification of methotrexate therapy. Persistent liver function test abnormalities, and/or 
depression of serum albumin may be indicators of serious liver toxicity and require evaluation [see Warnings and 
Precautions (5.1)]. 
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. 
Pulmonary Function Tests 
Pulmonary function tests may be useful if methotrexate-induced lung disease is suspected, especially if baseline 
measurements are available [see Warnings and Precautions (5.1)]. 
5.5 Risks from Improper Dosing
Both the physician and pharmacist should emphasize to the patient that Rasuvo is administered once weekly and 
that mistaken daily use has led to fatal toxicity [see Dosage and Administration (2)]. 
5.6 Patients with Impaired Renal Function, Ascites, or Pleural Effusions
Methotrexate elimination is reduced in patients with impaired renal function, ascites, or pleural effusions. Such 
patients require especially careful monitoring for toxicity and require dose reduction or, in some cases, 
discontinuation of Rasuvo administration. 
5.7 Dizziness and Fatigue 
Adverse reactions, such as dizziness and fatigue, may affect the ability to drive or operate machinery. 
5.8 Malignant Lymphomas
Non-Hodgkin’s lymphoma and other tumors have been reported in patients receiving low-dose oral 
methotrexate. However, there have been instances of malignant lymphoma arising during treatment with low-
dose oral methotrexate, which have regressed completely following withdrawal of methotrexate, without 
requiring active anti- lymphoma treatment. Discontinue Rasuvo first and, if the lymphoma does not regress,
appropriate treatment should be instituted.
5.9 Tumor Lysis Syndrome
Like other cytotoxic drugs, methotrexate may induce “tumor lysis syndrome” in patients with rapidly growing 
tumors. 
5.10 Concomitant Radiation Therapy 
Methotrexate given concomitantly with radiotherapy may increase the risk of soft tissue necrosis and 
osteonecrosis.
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6 ADVERSE REACTIONS

The following adverse reactions are discussed in more detail in other sections of the labeling. 
Organ System Toxicity [see Warnings and Precautions (5.1)]
Embryo-Fetal Toxicity [see Warnings and Precautions (5.2)]
Effects on Reproduction [see Warnings and Precautions (5.3)]
Malignant Lymphomas [see Warnings and Precautions (5.8)]

The most frequently reported adverse reactions include ulcerative stomatitis, leukopenia, nausea, and abdominal
distress. Other frequently reported adverse reactions are malaise, undue fatigue, chills and fever, dizziness and 
decreased resistance to infection. 
6.1 Clinical Trials Experience
This section provides a summary of adverse reactions reported in subjects in clinical studies conducted with
Rasuvo as well as with methotrexate injection and oral methotrexate.
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the 
clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug, and may not 
reflect the rates observed in practice. 
Rheumatoid Arthritis
The approximate incidences of methotrexate-attributed (i.e. placebo rate subtracted) adverse reactions in 12 to 
18 week double-blind studies of patients (n=128) with rheumatoid arthritis treated with low-dose oral (7.5 to 
15 mg/week) 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. 
Incidence greater than 10%: Elevated liver function tests 15%, nausea/vomiting 10%.  
Incidence 3% to 10%: Stomatitis, thrombocytopenia (platelet count less than 100,000/mm3). 
Incidence 1% to 3%: Rash/pruritis/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%. 
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. 
Polyarticular Juvenile Idiopathic Arthritis 
The approximate incidences of adverse reactions reported in pediatric patients with pJIA 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 concomitant nonsteroidal anti-inflammatory drugs, and some also were taking low doses of 
corticosteroids): elevated liver function tests, 14%; gastrointestinal reactions (e.g., nausea, vomiting, diarrhea),
11%; stomatitis, 2%; leukopenia, 2%; headache, 1.2%; alopecia, 0.5%; dizziness, 0.2%; and rash, 0.2%. 
Although there is experience with dosing up to 30 mg/m2/wk in pJIA, the published data for doses above 
20 mg/m2/wk are too limited to provide reliable estimates of adverse reaction rates. 
Psoriasis 
There are two literature reports (Roenigk, 1969, and Nyfors, 1978) describing large series (n=204, 248) of 
psoriasis patients treated with methotrexate. Dosages ranged up to 25 mg per week and treatment was 
administered for up to four years. With the exception of alopecia, photosensitivity, 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).
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6.2 Other Adverse Reactions 
Other adverse reactions that have been reported with methotrexate in oncology, RA, pJIA, and psoriasis patients 
are listed below by organ system. 
Alimentary System: gingivitis, pharyngitis, stomatitis, anorexia, nausea, vomiting, diarrhea, hematemesis, 
melena, gastrointestinal ulceration and bleeding, enteritis, pancreatitis. 
Blood and Lymphatic System Disorders: suppressed hematopoiesis, anemia, aplastic anemia, pancytopenia, 
leukopenia, neutropenia, thrombocytopenia, agranulocytosis, eosinophilia, lymphadenopathy and 
lymphoproliferative disorders (including reversible). Hypogammaglobulinemia has been reported rarely. 
Cardiovascular: pericarditis, pericardial effusion, hypotension, and thromboembolic events (including arterial
thrombosis, cerebral thrombosis, deep vein thrombosis, retinal vein thrombosis, thrombophlebitis, and 
pulmonary embolus). 
Central Nervous System: headaches, drowsiness, blurred vision, transient blindness, speech impairment 
including dysarthria and aphasia, hemiparesis, paresis and convulsions have also occurred following 
administration of methotrexate. Following low doses, there have been occasional reports of transient subtle 
cognitive dysfunction, mood alteration or unusual cranial sensations, leukoencephalopathy, or encephalopathy. 
Hepatobiliary Disorders: hepatotoxicity, acute hepatitis, chronic fibrosis and cirrhosis, hepatic failure, decrease 
in serum albumin, liver enzyme elevations. 
Infection: There have been case reports of sometimes fatal opportunistic infections in patients receiving 
methotrexate therapy for neoplastic and non-neoplastic diseases. Pneumocystis jiroveci pneumonia was the most
common opportunistic infection. There have also been reports of infections, pneumonia, Cytomegalovirus 
infection, including cytomegaloviral pneumonia, sepsis, fatal sepsis, nocardiosis, histoplasmosis, cryptococcosis, 
Herpes zoster, Herpes simplex hepatitis, and disseminated Herpes simplex. 
Musculoskeletal System: stress fracture. 
Ophthalmic: conjunctivitis, serious visual changes of unknown etiology. 
Pulmonary System: respiratory fibrosis, respiratory failure, alveolitis, interstitial pneumonitis deaths have been 
reported, and chronic interstitial obstructive pulmonary disease has occasionally occurred. 
Skin: erythematous rashes, pruritus, urticaria, photosensitivity, pigmentary changes, alopecia, ecchymosis, 
telangiectasia, acne, furunculosis, erythema multiforme, toxic epidermal necrolysis, Stevens-Johnson syndrome,
skin necrosis, skin ulceration and exfoliative dermatitis. 
Urogenital System: severe nephropathy or renal failure, azotemia, cystitis, hematuria, proteinuria; defective
oogenesis or spermatogenesis, transient oligospermia, menstrual dysfunction, vaginal discharge, and 
gynecomastia; infertility, abortion, fetal death, fetal defects. 
Other rarer reactions related to or attributed to the use of methotrexate such as nodulosis, vasculitis, 
arthralgia/myalgia, loss of libido/ impotence, diabetes, osteoporosis, sudden death, lymphoma, including 
reversible lymphomas, tumor lysis syndrome, soft tissue necrosis and osteonecrosis. Anaphylactoid reactions 
have been reported. 

7 DRUG INTERACTIONS

7.1 Aspirin, Nonsteroidal Anti-Inflammatory Drugs, and Steroids 
Nonsteroidal anti-inflammatory drugs (NSAIDs) should not be administered prior to or concomitantly with the 
high doses of methotrexate, such as used in the treatment of osteosarcoma. Concomitant administration of some 
NSAIDs with high dose methotrexate therapy has been reported to elevate and prolong serum methotrexate 
levels, resulting in deaths from severe hematologic and gastrointestinal toxicity [see Warnings and Precautions 
(5.1)]. 
Caution should be used when NSAIDs and salicylates are administered concomitantly with lower doses of 
methotrexate, including Rasuvo. These drugs have been reported to reduce the tubular secretion of methotrexate 
in an animal model and may enhance its toxicity. 
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Despite the potential interactions, studies of methotrexate 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. Aspirin, NSAIDs, and/or low dose 
steroids may be continued, although the possibility of increased toxicity with concomitant use of NSAIDs 
including salicylates has not been fully explored. Steroids may be reduced gradually in patients who respond to 
methotrexate. 
7.2 Proton Pump Inhibitors (PPIs) and H2 Blockers
Use caution if high-dose methotrexate is administered to patients receiving proton pump inhibitor (PPI) therapy. 
Case reports and published population pharmacokinetic studies suggest that concomitant use of some PPIs, such 
as omeprazole, esomeprazole, and pantoprazole, with methotrexate (primarily at high dose), may elevate and 
prolong serum levels of methotrexate and/or its metabolite hydroxymethotrexate, possibly leading to 
methotrexate toxicities. In two of these cases, delayed methotrexate elimination was observed when high-dose 
methotrexate was co-administered with PPIs, but was not observed when methotrexate was co-administered with
ranitidine. However, no formal drug interaction studies of methotrexate with ranitidine have been conducted. 
7.3 Oral Antibiotics 
Oral antibiotics such as tetracycline, chloramphenicol, and nonabsorbable broad spectrum antibiotics, may 
decrease intestinal absorption of methotrexate 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 methotrexate; increased serum concentrations of methotrexate with 
concomitant hematologic and gastrointestinal toxicity have been observed with high and low dose methotrexate. 
Use of Rasuvo with penicillins should be carefully monitored. 
Trimethoprim/sulfamethoxazole has been reported rarely to increase bone marrow suppression in patients 
receiving methotrexate, probably by decreased tubular secretion and/or an additive antifolate effect. 
7.4 Hepatotoxins 
The potential for increased hepatotoxicity when methotrexate is administered with other hepatotoxic agents has 
not been evaluated. However, hepatotoxicity has been reported in such cases. Therefore, patients receiving 
concomitant therapy with Rasuvo and other potential hepatotoxins (e.g., azathioprine, retinoids, and 
sulfasalazine) should be closely monitored for possible increased risk of hepatotoxicity. 
7.5 Theophylline
Methotrexate may decrease the clearance of theophylline; theophylline levels should be monitored when used 
concurrently with Rasuvo. 
7.6 Folic Acid and Antifolates
Vitamin preparations containing folic acid or its derivatives may decrease responses to systemically administered 
methotrexate. Preliminary animal and human studies have shown that small quantities of intravenously 
administered leucovorin enter the CSF primarily as 5-methyltetrahydrofolate and, in humans, remain 1 to 3 
orders of magnitude lower than the usual methotrexate concentrations following intrathecal administration. 
However, high doses of leucovorin may reduce the efficacy of intrathecally administered methotrexate. Folate 
deficiency states may increase methotrexate toxicity. 
Trimethoprim/sulfamethoxazole has been reported rarely to increase bone marrow suppression in patients 
receiving methotrexate, probably by decreased tubular secretion and/or an additive antifolate effect.
7.7 Mercaptopurine
Methotrexate increases the plasma levels of mercaptopurine. The combination of Rasuvo and mercaptopurine 
may therefore require dose adjustment. 
7.8 Other Drugs
Methotrexate is partially bound to serum albumin, and toxicity may be increased because of displacement by
certain drugs, such as salicylates, phenylbutazone, phenytoin, and sulfonamides. 
Renal tubular transport is also diminished by probenecid; use of Rasuvo with this drug should be carefully
monitored. 
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Combined use of methotrexate with gold, penicillamine, hydroxychloroquine, sulfasalazine, or cytotoxic agents, 
has not been studied and may increase the incidence of adverse effects. 

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Pregnancy Category X [see Contraindications (4)] 
Methotrexate has been reported to cause embryotoxicity, fetal death, congenital anomalies, and abortion in 
humans and is contraindicated in pregnant women. 
8.3 Nursing Mothers
Because of the potential for serious adverse reactions from methotrexate in breast fed infants, methotrexate is 
contraindicated in nursing mothers. Therefore, a decision should be made whether to discontinue nursing or 
discontinue the drug, taking into account the importance of the drug to the mother. 
Methotrexate has been detected in human breast milk. The highest breast milk to plasma concentration ratio
reached was 0.08:1. 
8.4 Pediatric Use
The safety and effectiveness of methotrexate, including Rasuvo, have not been established in pediatric patients 
with psoriasis. 
The safety and effectiveness of Rasuvo have not been established in pediatric patients with neoplastic diseases.
The safety and effectiveness of methotrexate have been established in pediatric patients with polyarticular 
juvenile idiopathic arthritis [see Clinical Studies (14.2)]. 
Published clinical studies evaluating the use of methotrexate in children and adolescents (i.e., patients 2 to 16 
years of age) with pJIA demonstrated safety comparable to that observed in adults with rheumatoid arthritis [see 
Adverse Reactions (6.1)]. 
Rasuvo does not contain a preservative. However, methotrexate injectable formulations containing the 
preservative benzyl alcohol are not recommended for use in neonates. There have been reports of fatal ‘gasping 
syndrome’ in neonates (children less than one month of age) following the administrations of intravenous 
solutions containing the preservative benzyl alcohol. Symptoms include a striking onset of gasping respiration, 
hypotension, bradycardia, and cardiovascular collapse. 
Serious neurotoxicity, frequently manifested as generalized or 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/m2) [see Warnings and Precautions (5.1)]. 
8.5 Geriatric Use
Clinical studies of methotrexate did not include sufficient numbers of subjects age 65 and over to determine 
whether they respond differently from younger subjects. In 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 
metabolism) in this population [see Warnings and Precautions (5.1) Drug Interactions (7.7) and Use in Specific 
Populations (8.7)]. Since decline in renal function may be associated with increases in adverse reactions and 
serum creatinine measurements may over estimate renal function in the elderly, 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 marrow suppression, thrombocytopenia, and 
pneumonitis may increase with age [see Warnings and Precautions (5.1)]. 
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8.6 Females and Males of Reproductive Potential 
Rasuvo is not recommended for females of childbearing potential unless there is clear medical evidence that the 
benefits can be expected to outweigh the considered risks. Females of childbearing potential should not be 
started on methotrexate until pregnancy is excluded and should be fully counseled on the serious risk to the fetus 
should they become pregnant while undergoing treatment [see Use in Specific Populations (8.1)].
Appropriate steps should be taken to avoid conception during Rasuvo therapy. Pregnancy should be avoided if 
either partner is receiving methotrexate; during and for a minimum of three months after therapy for male 
patients, and during and for at least one ovulatory cycle after therapy for female patients. 
Methotrexate has been reported to cause impairment of fertility, oligospermia and menstrual dysfunction in 
humans, during and for a short period after cessation of therapy. 
8.7 Renal Impairment
Methotrexate elimination is reduced in patients with impaired renal function. Such patients require especially 
careful monitoring for toxicity and require dose reduction or, in some cases, discontinuation of Rasuvo
administration.
8.8 Hepatic Impairment 
The effect of hepatic impairment on methotrexate pharmacokinetics has not been studied. Rasuvo is
contraindicated in patients with alcoholic liver disease or other chronic liver disease. Patients with obesity,
diabetes, hepatic fibrosis or steatohepatitis are at increased risk for hepatic injury and fibrosis secondary to 
methotrexate, and should be monitored closely [see Warnings and Precautions (5.1)]. 

10 OVERDOSAGE

Leucovorin is indicated to diminish the toxicity and counteract the effect of inadvertently administered overdosages 
of methotrexate. Leucovorin administration should begin as promptly as possible. As the time interval between
methotrexate administration and leucovorin initiation increases, the effectiveness of leucovorin in counteracting 
toxicity decreases. Monitoring of the serum methotrexate concentration is essential in determining the optimal dose
and duration of treatment with leucovorin. 
In cases of massive overdosage, hydration and urinary alkalinization may be necessary to prevent the precipitation of 
methotrexate and/or its metabolites in the renal tubules. Generally speaking, neither hemodialysis nor peritoneal
dialysis has been shown to improve methotrexate elimination. 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, alkaline
diuresis and rapid CSF drainage and ventriculolumbar perfusion. 
In postmarketing experience, overdose with methotrexate has generally occurred with oral and intrathecal
administration, although intravenous and intramuscular overdose have also been reported.
Reports of oral overdose often indicate accidental daily administration instead of weekly (single or divided doses). 
Symptoms commonly reported following oral overdose include those symptoms and signs reported at pharmacologic
doses, particularly hematologic and gastrointestinal reaction. For example, leukopenia, thrombocytopenia, anemia,
pancytopenia, bone marrow suppression, mucositis, stomatitis, oral ulceration, nausea, vomiting, gastrointestinal
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 convulsion, and acute toxic encephalopathy. In some cases, no symptoms were 
reported. There have 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 intravenous and intrathecal carboxypeptidase G2 treatment to hasten clearance of 
methotrexate in cases of overdose. 
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11 DESCRIPTION

Rasuvo contains methotrexate, a folate analog metabolic inhibitor. 
Chemically, methotrexate is [N-[4-[[(2,4-diamino-6-pteridinyl)methyl]methylamino]benzoyl]-Lglutamic acid. The 
structural formula is: 

C20H22N8O5 M.W.= 454.45 
Rasuvo contains methotrexate in a sterile, preservative-free, non-pyrogenic solution for a single subcutaneous 
injection. Rasuvo is an isotonic, clear, yellow to brown solution. 
Rasuvo contains the following inactive ingredients: sodium chloride 0.4% w/v; water for injections, sodium 
hydroxide and, if necessary, hydrochloric acid are added to adjust the pH to approximately 8.5. 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 
Methotrexate inhibits dihydrofolic acid reductase. Dihydrofolates must be reduced to tetrahydrofolates by this
enzyme before they can be utilized as carriers of one-carbon groups in the synthesis of purine nucleotides and 
thymidylate. Therefore, methotrexate interferes with DNA synthesis, repair, and cellular replication. Actively
proliferating tissues such as malignant cells, bone marrow, fetal cells, buccal and intestinal mucosa, and cells of 
the urinary bladder are in general more sensitive to this effect of methotrexate. 
The mechanism of action in rheumatoid arthritis is unknown; it may affect immune function. 
12.2 Pharmacodynamics
Two reports describe in vitro methotrexate inhibition of DNA precursor uptake by stimulated mononuclear cells, 
and another describes in animal polyarthritis partial correction by methotrexate of spleen cell 
hyporesponsiveness and suppressed IL 2 production. Other laboratories, however, have been unable to 
demonstrate similar effects. Clarification of methotrexate’s effect on immune activity and its relation to 
rheumatoid immunopathogenesis await further studies. 
In psoriasis, the rate of production of epithelial cells in the skin is greatly increased over normal skin. This
differential in proliferation rates is the basis for the use of methotrexate to control the psoriatic process. 
Methotrexate in high doses, followed by leucovorin rescue, is used as a part of the treatment of patients with
non- metastatic osteosarcoma. The original rationale 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 
methotrexate may also overcome methotrexate resistance caused by impaired active transport, decreased affinity 
of dihydrofolic acid reductase for methotrexate, increased levels of dihydrofolic acid reductase resulting from 
gene amplification, or decreased polyglutamation of methotrexate. The actual mechanism of action is unknown. 
12.3 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/m2 or less, methotrexate is generally well absorbed with a mean bioavailability of about 60%. 
The absorption of doses greater than 80 mg/m2 is significantly less, possibly due to a saturation effect.
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In a relative bioavailability study in healthy subjects, the systemic exposure of methotrexate (AUC) from 
Rasuvo at doses of 7.5 mg, 15 mg, 22.5 mg, and 30 mg, was higher than that of oral methotrexate administered 
at the same doses by 35%, 49%, 51%, and 68%, respectively. In a relative bioavailability study in psoriasis 
patients, the systemic exposure (AUC) of methotrexate from Rasuvo at a dose of 30 mg, was similar to that of 
methotrexate administered at the same dose by the intramuscular route. 
In leukemic 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 (Cmax: 
0.11 to 2.3 micromolar after a 20 mg/m2 dose) has been reported. 
Significant interindividual variability has also been noted in time to peak concentration (Tmax: 0.67 to 4 hrs after
a 15 mg/m2 dose) and fraction of dose absorbed. The absorption of doses greater than 40 mg/m2 has been 
reported to be significantly less than that of lower doses. Food has been shown to delay absorption and reduce 
peak concentration. 
Methotrexate is generally completely 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 JIA. Following oral administration of methotrexate in doses of 6.4 to 
11.2 mg/m2/week in pediatric patients with JIA, 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. 
Distribution 
After intravenous administration, the initial volume of distribution is approximately 0.18 L/kg (18% of body 
weight) and steady-state volume of distribution 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 
carrier-mediated active transport process. At serum concentrations greater than 100 micromolar, passive 
diffusion becomes a major pathway by which effective intracellular concentrations can be achieved. 
Methotrexate in serum is approximately 50% protein bound. Laboratory studies demonstrate that it may be 
displaced from plasma albumin by various compounds including sulfonamides, salicylates, tetracyclines,
chloramphenicol, and phenytoin. 
Methotrexate does not penetrate the blood-cerebrospinal fluid barrier in therapeutic amounts when given orally 
or parenterally. High CSF concentrations of the drug may be attained by intrathecal administration of other 
parenteral forms of methotrexate.
In dogs, synovial fluid concentrations after oral dosing were higher in inflamed than uninflamed joints. Although 
salicylates did not interfere with this penetration, prior prednisone treatment reduced penetration into inflamed
joints to the level of normal joints. 
Metabolism 
After absorption, methotrexate undergoes hepatic and intracellular metabolism to polyglutamated forms which
can be converted back to methotrexate by hydrolase enzymes. These polyglutamates act as inhibitors of 
dihydrofolate reductase and thymidylate synthetase. Small amounts of methotrexate polyglutamates may remain
in tissues for extended periods. The retention and prolonged 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. Accumulation of this metabolite may become significant at the high doses used in 
osteogenic sarcoma. The aqueous solubility of 7-hydroxymethotrexate is 3 to 5 fold lower than the parent 
compound. Methotrexate is partially metabolized by intestinal flora after oral administration. 
Half-Life
The terminal half-life reported for methotrexate is approximately three to ten hours for patients receiving
treatment for psoriasis, or rheumatoid arthritis or low dose antineoplastic therapy (less than 30 mg/m2). For 
patients receiving high doses of methotrexate, the terminal half-life is eight to 15 hours. 
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In pediatric patients receiving methotrexate for acute lymphocytic leukemia (6.3 to 30 mg/m2), or for JIA (3.75 
to 26.2 mg/m2), the terminal half-life has been reported to range from 0.7 to 5.8 hours or 0.9 to 2.3 hours, 
respectively. 
Excretion
Renal excretion is the primary route of elimination and is dependent upon dosage and route of administration.
With IV administration, 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 administered dose. Enterohepatic 
recirculation of methotrexate has been proposed. 
Renal excretion occurs by glomerular filtration and active tubular secretion. Nonlinear elimination due to 
saturation of renal tubular reabsorption has been observed in psoriatic patients at doses between 7.5 and 30 mg. 
Impaired renal function, as well as concurrent use of drugs such as weak organic acids that also undergo tubular
secretion, can markedly increase methotrexate serum levels. 
Excellent correlation has been reported between methotrexate clearance and endogenous creatinine clearance. 
Methotrexate clearance rates vary widely and are generally decreased at higher doses. Delayed drug clearance 
has been identified as one of the major factors responsible for methotrexate toxicity. It has been postulated that 
the toxicity of methotrexate for normal tissues is more dependent upon the duration 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 effusion, or other causes, methotrexate serum concentrations may remain elevated for 
prolonged periods. 
When other forms of parenteral methotrexate are administered during cancer chemotherapy, the potential for 
toxicity from high dose regimens or delayed excretion is reduced by the administration of leucovorin calcium 
during the final phase of methotrexate plasma elimination.
Pharmacokinetic monitoring of methotrexate serum concentrations may help identify those patients at high risk 
for methotrexate toxicity and aid in proper adjustments of leucovorin dosing. 

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
Methotrexate has been evaluated in a number of animal studies for carcinogenic potential with inconclusive 
results. Although there is evidence that methotrexate causes chromosomal damage to animal somatic cells and 
human bone marrow cells, the clinical significance remains uncertain. 
Data are available regarding the risks for pregnancy and for fertility in humans [see Use in Specific Populations 
(8.1 and 8.6)].

14 CLINICAL STUDIES

14.1 Rheumatoid Arthritis
Clinical trials in patients with rheumatoid arthritis were performed using other formulations of methotrexate. 
In patients with rheumatoid arthritis, effects of methotrexate on articular swelling and tenderness can be seen as 
early as 3 to 6 weeks. 
Most studies of methotrexate in patients with rheumatoid arthritis are relatively short term (3 to 6 months). 
Limited data from long-term studies indicate that an initial clinical improvement is maintained for at least two 
years with continued therapy. 
14.2 Polyarticular Juvenile Idiopathic Arthritis 
Clinical trials in patients with polyarticular juvenile idiopathic arthritis were performed using other formulations 
of methotrexate.
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In a 6-month double-blind, placebo-controlled trial of 127 pediatric patients with pJIA (mean age, 10.1 years; 
age range, 2.5 to 18 years; mean duration of disease, 5.1 years) on background nonsteroidal anti-inflammatory 
drugs and/or prednisone, methotrexate given weekly at an oral dose of 10 mg/m2 provided significant clinical 
improvement compared to placebo as measured by either the physician’s global assessment, or by a patient 
composite (25% reduction in the articular-severity score plus improvement in parent and physician global 
assessments of disease activity). Over two-thirds of the patients in this trial had polyarticular-course JIA, and the 
numerically greatest response was seen in this subgroup treated with 10 mg/m2/wk methotrexate. 
The overwhelming majority of the remaining patients had systemic-course JIA. All patients were unresponsive to 
NSAIDs; approximately one-third were using low dose corticosteroids. 
Weekly methotrexate at a dose of 5 mg/m2 was not significantly more effective than placebo in this trial.

15 REFERENCES

1. “Hazardous Drugs”. OSHA. http://www.osha.gov/SLTC/hazardousdrugs/index.html

16 HOW SUPPLIED/STORAGE AND HANDLING

Rasuvo contains methotrexate in a preservative-free sterile solution for a single subcutaneous injection in the 
following configurations. 

Strength Pack Configuration* NDC

7.5 mg per 0.15 mL 
1 59137-505-01
4 59137-505-04

10 mg per 0.20 mL 
1 59137-510-01
4 59137-510-04

12.5 mg per 0.25 mL 
1 59137-515-01
4 59137-515-04

15 mg per 0.30 mL 
1 59137-520-01
4 59137-520-04

17.5 mg per 0.35 mL 
1 59137-525-01
4 59137-525-04

20 mg per 0.40 mL 
1 59137-530-01
4 59137-530-04

22.5 mg per 0.45 mL 
1 59137-535-01
4 59137-535-04

25 mg per 0.50 mL 
1 59137-540-01
4 59137-540-04

27.5 mg per 0.55 mL 
1 59137-545-01
4 59137-545-04

30 mg per 0.60 mL 
1 59137-550-01
4 59137-550-04

*Single unit configurations are not for sale. Sample only. 

Not all pack sizes may be marketed.
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Store at controlled room temperature, 25°C (77°F); excursions permitted to 15° to 30°C (59° to 86°F). 
PROTECT FROM LIGHT.

Handle and dispose of Rasuvo consistent with recommendations for handling and disposal of cytotoxic drugs.1 
Handling and Disposal

17 PATIENT COUNSELING INFORMATION

See FDA-approved patient labeling (Patient Information and Instructions for Use) 
Risk of Organ Toxicity 
Inform patients of the risks of organ toxicity, including gastrointestinal, hematologic, hepatic, infections, neurologic,
pulmonary, renal and skin as well as possible signs and symptoms for which they should contact their healthcare
provider. Advise patients of the need for close follow-up, including periodic laboratory tests to monitor toxicity [see
Warnings and Precautions (5.1 and 5.4)]. 
Importance of Proper Dosing and Administration 
Both the physician and pharmacist should emphasize to the patient that the recommended dose is taken once weekly 
and that mistaken daily use of the recommended dose has led to fatal toxicity [see Dosing and Administration (2)].
Rasuvo is intended for use under the guidance and supervision of a physician. Patients should not self- administer
until they receive training from a healthcare professional. The patient’s or caregiver’s ability to administer Rasuvo
should be assessed. 
Patients should be instructed to use administration sites on the abdomen or the thigh. Administration should not be
made within 2 inches of the navel. Instruct patients not to administer Rasuvo to the arms or any other areas of the 
body, as delineated in the Rasuvo Instructions for Use [see Instructions for Use].
Risks of Pregnancy and Reproduction 
Advise patients that Rasuvo can cause fetal harm and is contraindicated in pregnancy. Advise women of childbearing 
potential that Rasuvo should not be started until pregnancy is excluded. Women should be fully counseled on the 
serious risk to the fetus should they become pregnant while undergoing treatment. Inform patients to contact their
physician if they suspect that they are pregnant. 
Advise patients that pregnancy should be avoided if either partner is receiving Rasuvo; during and for a minimum of 
three months after therapy for male patients, and during and for at least one ovulatory cycle after therapy for female 
patients [see Warnings and Precautions (5.2)]. 
Discuss the risk of effects on reproduction with both male and female patients taking Rasuvo. 
Inform patients that methotrexate has been reported to cause impairment of fertility, oligospermia and menstrual
dysfunction, during and for a short period after cessation of therapy [see Use in Specific Populations (8.6)]. 
Nursing Mothers
Inform patients that Rasuvo is contraindicated in nursing mothers [see Use in Specific Populations (8.3)]. 
Ability to Drive or Operate Machinery 
Inform patients that adverse reactions such as dizziness and fatigue may affect their ability to drive or operate
machinery. 
Proper Storage and Disposal
Advise patients to store Rasuvo at room temperature (68 to 77°F or 20 to 25°C). Inform patients and caregivers of
the need for proper disposal after use, including the use of a sharps disposal container. 

Manufactured for:
Medac Pharma Inc.
29 N Wacker Drive, Suite 704 
Chicago, IL 60606 
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Manufactured by:
Oncotec Pharma Produktion GmbH 
Am Pharmapark 
D-06861 Dessau-Roßlau
Germany 
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PATIENT INFORMATION

RASUVO™ (ruh-SOO-voh) 
(methotrexate)

injection, for subcutaneous use

What is Rasuvo? 

Rasuvo is a single-dose manually-triggered auto-injector containing a prescription 
medicine, methotrexate. Methotrexate is used to:

treat certain adults with severe, active rheumatoid arthritis (RA), and 
children with active polyarticular juvenile idiopathic arthritis (pJIA), after 
treatment with other medicines including non-steroidal anti-inflammatory 
(NSAIDS) have been used and did not work well.
control the symptoms of severe, resistant, disabling psoriasis in adults when 
other types of treatment have been used and did not work well.

Rasuvo is available in doses of 7.5, 10, 12.5, 15, 17.5, 20, 22.5, 25, 27.5 and 30
mg. Your doctor will prescribe a different way to take methotrexate if you need to
take methotrexate by mouth or in some other way. Your doctor may also change
your prescription if your dose does not match the available Rasuvo doses, such as
doses of less than 7.5 mg, more than 30 mg, or doses in between the available 
Rasuvo doses.

Rasuvo should not be used for the treatment of cancer.

Rasuvo should not be used for the treatment of children with psoriasis.

What is the most important information I should know about Rasuvo? 

Rasuvo can cause serious side effects that can lead to death, including: 

1.Organ system toxicity. People who use methotrexate for the treatment of
cancer, psoriasis, or rheumatoid arthritis, have an increased risk of death 
from organ toxicity. Types of organ toxicity can include:

o gastrointestinal
o bone marrow
o liver
o immune system

o nerve
o lung 
o kidneys
o skin

Your doctor will do blood tests and other types of tests before you take and 
while you are taking Rasuvo to check for signs and symptoms of organ 
toxicity. Call your doctor right away if you have any of the following 
symptoms of organ toxicity:

o vomiting
o diarrhea
o mouth sores
o fever
o confusion
o weakness

o neck stiffness
o paralysis
o irritability
o sleepiness
o problems with coordination
o dry cough
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2.Women who are pregnant are at increased risk for death of the baby
and birth defects. Women who are pregnant or who plan to become 
pregnant must not take Rasuvo. A pregnancy test should be performed
before starting Rasuvo. 

Contraception should be used by both females and males while taking 
Rasuvo. Pregnancy should be avoided if either partner is receiving Rasuvo: 

for a minimum of 3 months after treatment with Rasuvo for males.
during and for at least 1 menstrual cycle after treatment with Rasuvo for
females.

Who should not take Rasuvo?

Do not take Rasuvo if you:

are pregnant or planning to become pregnant. See “What is the most 
important information I should know about Rasuvo?”
are breastfeeding.
Rasuvo can pass into your breast milk and may harm your baby. Do not 
breastfeed while taking Rasuvo. Talk to your doctor about the best way to 
feed your baby if you take Rasuvo. 
have alcohol problems (alcoholism) 
have liver problems 
have problems fighting infection (immunodeficiency syndrome)
have been told you have (or think you have) a blood disorder such as low
levels of white blood cells, red blood cells (anemia), or platelets. 
have had an allergy to methotrexate or any of the ingredients in Rasuvo. See 
the end of this leaflet for a complete list of ingredients in Rasuvo.

Talk to your doctor before taking this medicine if you have any of these conditions.

What should I tell my doctor before taking Rasuvo? 

Before you take Rasuvo, tell your doctor if you have any other medical 
conditions.

Tell your doctor about all of the medicines you take, including prescription, 
over-the-counter medicines, vitamins, and herbal supplements.

Rasuvo may affect how other medicines work, and other medicines may affect how
Rasuvo works causing side effects.

Ask your doctor or pharmacist for a list of medicines if you are not sure.

Know the medicines you take. Keep a list of them to show your doctor and 
pharmacist when you get a new medicine.

o temporary blindness
o seizures
o headache
o back pain

o trouble breathing
o severe skin rash
o infection

Reference ID: 3540287 
Page 00022



 
 

How should I take Rasuvo? 

Read the Instructions for Use that come with Rasuvo. 
Take Rasuvo exactly as your doctor tells you to take it. 
Inject Rasuvo only 1 time each week. Do not take Rasuvo every day.
Taking Rasuvo every day may cause death from toxicity.
Your doctor will show you or your caregiver how to inject Rasuvo. You should 
not inject Rasuvo until you have been trained on the right way to use it.
Check Rasuvo before you inject it. Rasuvo should be yellow to brown in color 
and should not have any lumps or particles in it.
Rasuvo should be injected under the skin of the abdomen or thigh.
Do not inject Rasuvo within 2 inches of the belly button (navel)
Use a different site each time you inject. This may help to decrease any 
reactions at the injection site.
Do not inject Rasuvo in the arms or any other areas of the body.
Do not inject Rasuvo in areas where the skin is tender, bruised, red, scaly,
hard, or has scars or stretch marks.
If you are not sure if Rasuvo was injected, or if you have hard time giving the
injection, do not inject another dose. Call your pharmacist or doctor right 
away. 
If you inject too much Rasuvo, call your doctor or go to the nearest hospital
emergency room right away. 

What should I avoid while taking Rasuvo? 

Do not drink alcohol while taking Rasuvo. Drinking alcohol can increase your 
chances of getting serious side effects.
Rasuvo can cause dizziness and tiredness. Do not drive a car, operate 
machinery, or do anything that needs you to be alert until you know how 
Rasuvo affects you.
Certain vaccinations should be avoided while taking Rasuvo. Talk to your 
doctor before you or members of your household receive any vaccines.

What are the possible side effects of Rasuvo?

Rasuvo may cause serious side effects, including:

See “What is the most important information I should know about 
Rasuvo?”

fertility problems. Methotrexate, the active ingredient in Rasuvo, may 
affect your ability to have a baby. Males may have a decreased sperm count, 
and females may have changes to their menstrual cycle. This can happen
while taking Rasuvo and for a short period of time after you stop. 
certain cancers. Some people who have taken methotrexate have had a 
certain type of cancer called Non-Hodgkin’s lymphoma and other tumors.
Your doctor may tell you to stop taking Rasuvo if this happens.
tissue and bone problems. Taking methotrexate while having radiation 
therapy may increase the risk of your tissue or bone not receiving enough 
blood. This may lead to death of the tissue or bone.
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Common side effects of Rasuvo include:

o nausea
o stomach pain
o indigestion (dyspepsia)
o mouth sores
o rash
o stuffy or runny nose and sore 

throat 
o diarrhea
o abnormal liver function tests 
o vomiting

o headache
o bronchitis
o low red, white, and platelet blood 

cell count
o hair loss
o dizziness
o sensitivity to light
o burning skin lesions
o lung problems 

Tell your doctor if you have any side effect that bothers you or that does not go
away. 

These are not all the possible side effects of Rasuvo. For more information, ask
your doctor or pharmacist. 

Call you doctor for medical advice about side effects. You may report side effects
to FDA at 1-800-FDA-1088. 

How should I dispose of Rasuvo? 

Do not throw away in the household trash. Put used Rasuvo in a FDA-
cleared sharps disposal container right away after use.
If you do not have a FDA-cleared sharps disposal container, you may use a
household container that is:
o made of a heavy-duty plastic 
o can be closed with a tight-fitting, puncture-resistant lid, without sharps 

being able to come out
o upright stable during use
o leak-resistant
o properly labeled to warn of hazardous waste inside the container
When your sharps disposal container is almost full, you will need to follow
your community guidelines for the right way to dispose of your sharps 
disposal container. There may be state or local laws about how you should 
throw away used needles and syringes. For more information about the safe
sharps disposal, and for specific information about sharps disposal in the
state that you live in, go to the FDA’s website at: 
http://www.fda.gov/safesharpsdisposal. 
Do not dispose of your used sharps disposal container in your household 
trash unless your community guidelines permit this. Do not recycle your used
sharps disposal container.
Safely dispose of Rasuvo that is out of date or is no longer needed.

How should I store Rasuvo? 

Store Rasuvo at room temperature between 68°F to 77°F (20°C to 25°C)

Do not freeze 
Keep Rasuvo out of the light.
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Keep Rasuvo and all medicines out of the reach of children. 

General information about the safe and effective use of Rasuvo. 

Methotrexate is sometimes prescribed for purposes other than those listed in 
Patient Information leaflet. Do not use Rasuvo for a condition for which it was not
prescribed. Do not give Rasuvo to other people, even if they have the same
symptoms that you have. It may harm them. 

This Patient Information leaflet summarizes the most important information about 
Rasuvo. If you would like more information, talk to your doctor. You can ask your 
doctor or pharmacist for information about Rasuvo that is written for health 
professionals.

For more information, please contact Medac Pharma, Inc. at our number 1-855-
336-3322. 

What are the ingredients in Rasuvo?

Active ingredient: methotrexate

Inactive ingredients: sodium chloride, sodium hydroxide and water for injection,
USP, and if necessary hydrochloric acid, USP.

This Patient Information has been approved by the U.S. Food and Drug 
Administration. 

Manufactured for:

Medac Pharma, Inc.

29 N Wacker Drive, Suite 704
Chicago, IL 60606

Issued: 07/2014
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Read this Instructions for Use before using

Rasuvo’"l (ruh-SOO-voh) (methotrexate) injection, for subcutaneous use

Follow these instructions each time you use Rasuvo”.

Parts of your Rasuvo auto-injector

lYellow injection button

lHandling area

lTransparent control zone

lYellow cap

 
(Figure B)

a) Pre-filled auto—injector with cap before injection

b) Pre-filled auto—injector after cap removal before injection

c) Pre-filled auto-injector after injection

Prepare to Use Rasuvo

0 Wash your hands well with soap and warm water.
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Select a clean, well-lit, flat work surface, such as a table.
Place the Rasuvo carton containing the auto-injector on your flat work 
surface. 
Be sure that the dose, either 7.5, 10, 12.5, 15, 17.5, 20, 22.5, 25, 27.5 or 
30 mg, stated on the carton is the same as the dose prescribed by your 
doctor.
Check the expiration date on the label. Do not use if expired.
Remove one Rasuvo auto-injector from the packaging.  
If the Rasuvo appears to be damaged do not use it. Use another Rasuvo. 
In addition to Rasuvo, you will need the following items: one alcohol swab
and one cotton ball or gauze and small adhesive bandage strip, if desired.

Check the Liquid 

(Figure C)

Look at the transparent control zone (see Figure C). The prefilled syringe is 
visible within the transparent control zone. Examine the contents of the
syringe carefully. If the syringe is cracked or broken, do not use it. Use 
another auto-injector.
The liquid should be clear and yellow to brown in color and should not have 
any lumps or particles in it. Do not use Rasuvo if the liquid is cloudy, discolored 
or contains particles.
You may see an air bubble. This is normal.
If you are not able to see or to check the Rasuvo auto-injector correctly prior 
to injection, ask a caretaker for assistance.
Do not remove the yellow cap from the auto-injector until you are ready to use 
Rasuvo. 

Choose an Injection Site

Rasuvo should be injected into the stomach (abdomen) or the upper thigh.
Do not inject Rasuvo within 2 inches of the belly button (navel) (see Figure
D). 
Do not inject Rasuvo in the arms or any other areas of the body.
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Do not inject Rasuvo in areas where the skin is tender, bruised, red, scaly, 
hard, or has scars or stretch marks.
Use a different site each time you inject. This may help to decrease any 
reactions at the injection site.
Wipe the area with an alcohol swab (see Figure E). 
Allow the skin to dry and do not touch this area again before giving Rasuvo.
Do not fan or blow on the clean area.

(Figure D)

  

(Figure E)

Give your Injection 

STEP 1:  Remove the Yellow Cap (see Figure F)

Hold the Rasuvo auto-injector with one hand in the handling area.
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Use your other hand to pull the yellow cap straight off (see Figure F). Do 
not twist the cap. If you are unable to remove the cap, ask a caretaker for 
assistance.

(Figure F) 

Caution!

Do not touch the needle end with your hands or fingers.
This could inject the medicine into your hand. 
To avoid any injury, never insert your fingers in the opening of the 
protect tube covering the needle.
Do not replace the cap after it has been removed.
After the cap is removed Rasuvo must be used without delay or disposed of
safely.
Do not press the yellow injection button until you are ready to inject Rasuvo.

STEP 2: Prepare the Injection 

Pinch a pad of skin surrounding the cleaned injection site with your thumb 
and forefinger of your free hand by gently squeezing. Patients with 
rheumatoid arthritis who are unable to pinch the skin can inject directly into 
the thigh without pinching if needed.
Hold the skin pinched until Rasuvo is removed from the skin after the 
injection.
Position the uncapped transparent end of the Rasuvo auto-injector 
perpendicular (at a 90 degree angle) to the skin (see Figure G). 
Without pressing the button, push Rasuvo firmly onto your skin until 
you feel the stop point in order to unlock the yellow injection button (see
Figure G). 
If you are unable to push Rasuvo to the stop-point, ask a caretaker for 
assistance.
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(Figure G) 

STEP 3:  Inject Rasuvo

While still holding Rasuvo firmly against the skin, press the yellow 
injection button with your thumb (see Figure H).
You will hear a click which indicates the start of the injection. Hold Rasuvo
against the skin until all of the medicine is injected. This can take up 
to 5 seconds (slowly count 1, 2, 3, 4, 5). To avoid an incomplete 
injection, do not remove the Rasuvo from the skin before the end of the 
injection.
Look at the transparent control zone while you are injecting to make 
sure that the entire dose is injected. When the movement stops, the 
injection is completed.
If you have problems with your hearing, slowly count to 5 seconds from the 
moment you have pressed the button.
It is not necessary to keep the button of the Rasuvo pressed down with your 
thumb after the injection has begun.

Figure H

After completing the injection, remove Rasuvo from the injection site
by pulling straight up (perpendicular to the skin). 
The protective needle shield automatically moves into place and locks over 
the needle. 
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Put a small adhesive bandage strip over the injection site, if desired.

STEP 4: Check the Transparent Control Zone

Check visually to make sure that there is no liquid left in the syringe inside 
the transparent control zone. 

If there is liquid left, not all of the medicine has been injected correctly. 
Consult your doctor or health care professional immediately. Do not use
another Rasuvo, unless advised by your doctor. 

STEP 5: Dispose of Rasuvo

Each Rasuvo can be used only 1 time.
Do not throw away in the household trash. Put used Rasuvo in a FDA-
cleared sharps disposal container right away after use.
If you do not have a FDA-cleared sharps disposal container, you may use a 
household container that is:

o made of a heavy-duty plastic
o can be closed with a tight-fitting, puncture-resistant lid, without sharps 

being able to come out 
o upright and stable during use
o leak-resistant 
o properly labeled to warn of hazardous waste inside the container

When your sharps disposal container is almost full, you will need to follow
your community guidelines for the right way to dispose of your sharps
disposal container. There may be state or local laws about how you should 
throw away used needles and syringes. For more information about the safe
sharps disposal, and for specific information about sharps disposal in the
state that you live in, go to the FDA’s website at: 
http://www.fda.gov/safesharpsdisposal.
Do not dispose of your used sharps disposal container in your household 
trash unless your community guidelines permit this. Do not recycle your used
sharps disposal container.
Safely dispose of Rasuvo that is out of date or no longer needed.

How should I store Rasuvo? 

Store Rasuvo at room temperature between 68°F to 77°F (20°C to 25°C). Do 
not freeze.
Keep Rasuvo out of the light.
Always keep your Rasuvo out of the reach of children.

This Instructions for Use has been approved by the U.S. Food and Drug 
Administration. 
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Manufactured for:
Medac Pharma Inc.

29 N Wacker Drive, Suite 704
Chicago, IL 60606

07/2014
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or young adults. Methotrexate causes embryotoxicity, abortion, and fetal defects in humans. It has
also been reported to cause impairment of fertility, oligospermia and menstrual dysfunction in
humans, during and for a short period after cessation of therapy.

Pregnancy
Psoriasis and rheumatoid arthritis: Methotrexate is in Pregnancy Category X.
See CONTRAINDICATIONS.

Nursing 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 clinical studies evaluating the use of methotrexate in children and adolescents (ie,
patients 2 to 16 years of age) with JRA demonstrated safety comparable to that observed in adults
with rheumatoid arthritis. (See CLINICAL PHARMACOLOGY, ADVERSE REACTIONS and DOSAGE
AND ADMINISTRATION.)

Geriatric Use
Clinical studies of methotrexate did not include sufficient numbers of subjects age 65 and over to
determine whether they respond differently from younger subjects. In 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 (ie, that interfere with
renal function, methotrexate or folate metabolism) 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 (ie, creatine 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 occurence of bone marrow suppression, thrombocy-
topenia, and pneumonitis may increase with age. See Boxed WARNINGS and 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.

Hematologic: Methotrexate can suppress hematopoiesis and cause anemia, aplastic anemia, pancytopenia,
leukopenia, neutropenia, and/or thrombocytopenia. In patients with malignancy and preexisting
hematopoietic impairment, the drug should be used with caution, if at all. In controlled clinical trials in
rheumatoid arthritis (n=128), leukopenia (WBC <3000/mm3) 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 immediately if there is a
significant drop in blood counts. In the treatment of neoplastic diseases, methotrexate should be
continued only if the potential benefit warrants the risk of severe myelosuppression. Patients with
profound granulocytopenia 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 potentially 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
detectable only by biopsy. The usual recommendation is to obtain a liver biopsy at 1) pretherapy or
shortly after initiation of therapy (2 - 4 months), 2) a total cumulative dose of 1.5 grams, and 3)
after each additional 1.0 to 1.5 grams. Moderate fibrosis or any cirrhosis normally leads to discon-
tinuation 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 relatively common pretherapy.
Although these mild changes are usually not a reason to avoid or discontinue methotrexate 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 been confirmed to date. Persistent abnormalities in
liver function 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 before
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 even longer use will increase these
risks.

Liver function tests should be performed at baseline and at 4-8 week intervals in patients receiving
methotrexate for rheumatoid arthritis. Pretreatment liver biopsy should be performed for patients
with a history of excessive alcohol consumption, persistently abnormal baseline liver function test
values or chronic hepatitis B or C infection. During therapy, liver biopsy should be performed if
there are persistent liver function test abnormalities or there is a decrease in serum albumin below
the normal range (in the setting of well controlled rheumatoid arthritis).

If the results of a liver biopsy show mild changes (Roenigk grades I, II, IIIa), methotrexate may be
continued and the patient monitored as per recommendations listed above. Methotrexate should be
discontinued in any patient who displays persistently abnormal liver function tests and refuses liver
biopsy or in any patient whose liver biopsy shows moderate to severe changes (Roenigk grade IIIb
or IV).

Infection or Immunologic States: Methotrexate should be used with extreme caution in the presence
of active infection, and is usually contraindicated in patients with overt or laboratory evidence of
immunodeficiency syndromes. Immunization may be ineffective when given during methotrexate
therapy. Immunization with live virus vaccines is generally not recommended. There have been
reports of disseminated vaccinia infections after smallpox immunization in patients receiving
methotrexate therapy. Hypogammaglobulinemia has been reported rarely.

Potentially fatal opportunistic infections, especially Pneumocystis carinii pneumonia, may occur
with methotrexate therapy. When a patient presents with pulmonary symptoms, the possibility of
Pneumocystis carinii pneumonia should be considered.

Pulmonary: Pulmonary symptoms (especially a dry nonproductive cough) or a nonspecific pneumonitis
occurring during methotrexate therapy may be indicative of a potentially dangerous lesion and
require interruption of treatment and careful investigation. Although clinically variable, the typical
patient with methotrexate induced lung disease presents with fever, cough, dyspnea, hypoxemia,
and an infiltrate on chest X-ray; infection (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. Nephrotoxicity is
due primarily to the precipitation of methotrexate and 7-hydroxymethotrexate in the renal tubules.
Close attention to renal function including adequate hydration, urine alkalinization and measurement
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 dermatitis, skin necrosis, and erythema multiforme, have
been reported in children and adults, within days of oral, intramuscular, intravenous, or intrathecal
methotrexate administration. Reactions were noted after single or multiple, 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 slowly from third space compartments (eg, pleural effusions or ascites). This
results in a prolonged terminal plasma half-life and unexpected toxicity. In patients with significant
third space accumulations, it is advisable to evacuate the fluid before treatment and to monitor
plasma methotrexate 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 TO DOSE
AND FREQUENCY OF ADMINISTRATION. THE MOST SERIOUS REACTIONS ARE DISCUSSED

ABOVE UNDER ORGAN SYSTEM TOXICITY IN THE PRECAUTION 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, 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 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.

Alimentary System: gingivitis, pharyngitis, stomatitis, anorexia, nausea, vomiting, diarrhea, hematemesis,
melena, gastrointestinal ulceration and bleeding, enteritis, pancreatitis.

Blood and Lymphatic System Disorders: suppressed hematopoiesis causing anemia, aplastic anemia,
pancytopenia, leukopenia, neutropenia and/or thrombocytopenia, lymphadenopathy and lymphopro-
liferative disorders (including reversible).Hypogammaglobulinemia has been reported rarely.

Cardiovascular: pericarditis, pericardial effusion, hypotension, and thromboembolic events (including
arterial thrombosis, cerebral thrombosis, deep vein thrombosis, retinal vein thrombosis, thrombo-
phlebitis, and pulmonary embolus).

Central Nervous System: headaches, drowsiness, blurred vision, transient blindness, speech
impairment including dysarthria and aphasia, hemiparesis, paresis and convulsions have also
occurred following administration of methotrexate. Following low doses, there have been occasional
reports of transient subtle cognitive dysfunction, mood alteration, unusual cranial sensations,
leukoencephalopathy, or encephalopathy.

Hepatobiliary: disorders, hepatotoxicity, acute hepatitis, chronic fibrosis and cirrhosis, decrease in
serum albumin, liver enzyme elevations.

Infection: There have been case reports of sometimes fatal opportunistic infections in patients
receiving methotrexate therapy for neoplastic and non-neoplastic diseases. Pneumocystis carinii
pneumonia was the most common opportunistic infection. There have also been reports of infections,
pneumonia, sepsis, nocardiosis, histoplasmosis, cryptococcosis, herpes zoster, H. simplex hepatitis,
and disseminated H. simplex.

Musculoskeletal System: stress fracture.

Ophthalmic: conjunctivitis, serious visual changes of unknown etiology.

Pulmonary System: respiratory fibrosis, respiratory failure, interstitial pneumonitis; deaths have
been reported, and chronic interstitial obstructive pulmonary disease has occasionally occurred.

Skin: erythematous rashes, pruritus, urticaria, photosensitivity, pigmentary changes, alopecia,
ecchymosis, telangiectasia, acne, furunculosis, erythema multiforme, toxic epidermal necrolysis,
Stevens-Johnson Syndrome, skin necrosis, skin ulceration, and exfoliative dermatitis.

Urogenital System: severe nephropathy or renal failure, azotemia, cystitis, hematuria; defective
oogenesis or spermatogenesis, transient oligospermia, menstrual dysfunction, vaginal discharge,
and gynecomastia; infertility, abortion, fetal defects.

Other rarer reactions related to or attributed to the use of methotrexate such as nodulosis, vasculitis,
arthralgia/myalgia, loss of libido/impotence, diabetes, osteoporosis, sudden death, reversible
lymphomas, tumor lysis syndrome, soft tissue necrosis and osteonecrosis. Anaphylactoid reactions
have been reported.

Adverse Reactions in Double-Blind Rheumatoid Arthritis Studies
The approximate incidences of methotrexate attributed (ie, placebo rate subtracted) adverse reactions
in 12 to 18 week double-blind studies of patients (n=128) with rheumatoid arthritis treated with
low-dose oral (7.5 to 15 mg/week) 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 less than 100,000/mm3).

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 – 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 literature
reports (Roenigk, 1969 and Nyfors, 1978) describing large series (n=204, 248) of psoriasis patients
treated with methotrexate. Dosages ranged up to 25 mg per week and treatment was administered
for up to four years. With the exception of alopecia, photosensitivity, 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.

Adverse Reactions in JRA Studies
The approximate incidences of 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 concomitant nonsteroidal anti-inflammatory drugs, and some
also were taking low doses of cortico-steroids): elevated liver function tests, 14%; gastrointestinal
reactions (eg, nausea, vomiting, diarrhea), 11%; stomatitis, 2%; leukopenia, 2%; headache, 1.2%;
alopecia, 0.5%; dizziness, 0.2%; and rash, 0.2%. Although 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 administered
overdosages of methotrexate. Leucovorin administration should begin as promptly as possible. As
the time interval between methotrexate administration and leucovorin initiation increases, the
effectiveness of leucovorin in counteracting toxicity decreases. Monitoring of the serum methotrexate
concentration is essential in determining the optimal dose and duration of treatment with leucovorin.

In cases of massive overdosage, hydration and urinary alkalinization may be necessary to prevent
the precipitation of methotrexate and/or its metabolites in the renal tubules. Generally speaking,
neither hemodialysis nor peritoneal dialysis have been shown to improve methotrexate elimination.
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).

In postmarketing experience, overdose with methotrexate has generally occurred with oral and
intrathecal administration, although intravenous and intramuscular overdose have also been reported.

Reports of oral overdose often indicate accidental daily administration instead of weekly (single or
divided doses). Symptoms commonly reported following oral overdose include those symptoms
and signs reported at pharmacologic doses, particularly hematologic and gastrointestinal reaction.
For example, leukopenia, thrombocytopenia, anemia, pancytopenia, bone marrow suppression,
mucositis, stomatitis, oral ulceration, nausea, vomiting, gastrointestinal 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.

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 levels are obtained.

Choriocarcinoma and similar trophoblastic diseases: Methotrexate is administered orally or intra-
muscularly in doses of 15 to 30 mg daily for a five-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 manifesting toxic symptoms subside. The effectiveness of therapy is ordinarily evaluated
by 24 hour quantitative analysis of urinary chorionic gonadotropin (hCG), which should return to
normal or less than 50 IU/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 combination therapy of methotrexate with other antitumor drugs
has been reported as being useful.

Since hydatidiform mole may precede choriocarcinoma, prophylactic chemotherapy with methotrexate
has been recommended.

Chorioadenoma destruens is considered to be an invasive form of hydatidiform mole. Methotrexate
is administered in these disease states in doses similar to those recommended for choriocarcinoma.
Leukemia: Acute lymphoblastic leukemia in pediatric patients and young adolescents 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 lymphoblastic leukemias. More recently corticosteroid 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/m2 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
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 is initiated, as follows: Methotrexate is administered 2 times weekly either by mouth or
intramuscularly in total weekly doses of 30 mg/m2. 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 combination chemotherapy regimens have been used for both induction and maintenance
therapy in acute lymphoblastic leukemia. The physician should be familiar with the new advances in
antileukemic therapy.

Lymphomas: In Burkitt’s tumor, Stages I-II, methotrexate has produced prolonged remissions in
some cases. Recommended dosage is 10 to 25 mg/day orally for 4 to 8 days. In Stage III,
methotrexate is commonly given concomitantly with other anti-tumor agents. Treatment in all
stages usually consists of several courses of the drug interposed with 7 to 10 day rest periods.
Lymphosarcomas in Stage III may respond to combined drug therapy with methotrexate given in
doses of 0.625 to 2.5 mg/kg daily.

Mycosis Fungoides (cutaneous T cell lymphoma): Therapy with methotrexate as a single agent
appears to produce clinical responses in up to 50% of patients treated. Dosage in early stages is
usuallly 5 to 50 mg once weekly. Dose reduction or cessation is guided by patient response and
hematologic monitoring. Methotrexate has also been administered twice weekly in doses ranging
from 15 to 37.5 mg in patients who have responded poorly to weekly therapy.

Psoriasis, Rheumatoid Arthritis, and Juvenile Rheumatoid Arthritis
Adult Rheumatoid Arthritis: Recommended Starting Dosage Schedules

1. Single oral doses of 7.5 mg once weekly.

2. Divided oral dosages of 2.5 mg at 12 hour intervals for 3 doses given as a course once weekly
Polyarticular-Course Juvenile Rheumatoid Arthritis: The recommended starting dose is 10 mg/m2

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, 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/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 1.0
mg/kg/wk) may have better absorption and fewer gastrointestinal side effects if methotrexate is
administered either intramuscularly or subcutaneously.

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 maintained 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 labo-
ratory tests before beginning, periodically during, and before reinstituting methotrexate therapy.
(See PRECAUTIONS.) Appropriate steps should be taken to avoid conception 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 to adverse effects. (See
ADVERSE REACTIONS.) Maximal myelosuppression usually occurs in seven to ten days.

Psoriasis: Recommended Starting Dose Schedules
1. Weekly single oral, IM or IV dose schedule: 10 to 25 mg per week until adequate response is
achieved.

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

Dosages in each schedule may be gradually adjusted to achieve optimal clinical response;
30 mg/week should not ordinarily 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 possible 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
guidelines on this subject have been published.1 5 There is no general agreement that all of the pro-
cedures recommended in the guidelines are necessary or appropriate.

HOW SUPPLIED
Oral:
Description
Methotrexate Tablets, USP contain an amount of methotrexate sodium equivalent to 2.5 mg of
methotrexate and are round, convex, yellow tablets, scored in half on one side, engraved with M above
the score, and 1 below.
NDC 67253-320-10 - bottle of 100 count
NDC 67253-320-36 - bottle of 36 count

Store at 20°-25°C (68°-77°F) [See USP Controlled Room Temperature]
REFERENCES
1. Controlling occupational exposure to hazardous drugs (OSHA Work-Practice Guidelines). Am J
Health Syst Pharm 1996: 53: 1669-1685.

2. National Study Commission on Cytotoxic Exposure - Recommendations for Handling Cytotoxic
Agents. Available from Louis P. Jeffrey, Sc D, Chairman, National Study Commission on
Cytotoxic Exposure, Massachusetts College of Pharmacy and Allied Health Sciences, 179
Longwood Avenue, Boston, Massachusetts 02115.

3. Clinical Oncological Society of Australia: Guidelines and recommendations for safe handling of
antineoplastic agents. Med J Australia 1983; 1:426-428.

4. Jones RB, et al. Safe handling of chemotherapeutic agents: A report from the Mount Sinai
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5. American Society of Hospital Pharmacists technical assistance bulletin on handling cytotoxic and
hazardous drugs. Am J Hosp Pharm 1990; 47:1033-1049.
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METHOTREXATE SODIUM 
FOR INJECTION 

Rx only 

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 IS NOT 
ADEQUATELY RESPONSIVE TO OTHER FORMS OF THERAPY. 

 DEATHS HAVE BEEN REPORTED WITH THE USE OF METHOTREXATE IN THE 
TREATMENT OF MALIGNANCY, PSORIASIS, AND RHEUMATOID 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 REGIMENS FOR OTHER NEOPLASTIC DISEASES 
ARE INVESTIGATIONAL AND A THERAPEUTIC ADVANTAGE 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 congenital 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 psoriasis 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 careful monitoring for toxicity, and require 
dose reduction or, in some cases, discontinuation of methotrexate administration. 
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3. Unexpectedly severe (sometimes fatal) bone marrow suppression, aplastic anemia, and 
gastrointestinal toxicity have been reported with concomitant administration of methotrexate 
(usually in high dosage) along with some nonsteroidal anti-inflammatory drugs (NSAIDs). 
(See PRECAUTIONS, Drug Interactions.)

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

5. Methotrexate-induced lung disease, including acute or chronic interstitial pneumonitis, is a 
potentially dangerous lesion, which may occur acutely at any time during therapy and has 
been reported at low doses. It is not always fully reversible and fatalities have been reported. 
Pulmonary symptoms (especially a dry, nonproductive cough) may require interruption of 
treatment and careful investigation. 

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

7. Malignant lymphomas, which may regress following withdrawal of methotrexate, may occur 
in patients receiving low-dose methotrexate and, thus, may not require cytotoxic treatment. 
Discontinue methotrexate first and, if the lymphoma does not regress, appropriate treatment 
should 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 within days of oral, intramuscular, 
intravenous, or intrathecal methotrexate administration. Recovery has been reported with 
discontinuation of therapy. (See PRECAUTIONS, Organ System Toxicity, Skin.)

10. Potentially fatal opportunistic infections, especially Pneumocystis carinii pneumonia, may 
occur with methotrexate therapy. 

11. Methotrexate given concomitantly with radiotherapy may increase the risk of soft tissue 
necrosis and osteonecrosis. 

DESCRIPTION 
Methotrexate (formerly Amethopterin) is an antimetabolite used in the treatment of certain 
neoplastic diseases, severe psoriasis, and adult rheumatoid arthritis. 
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Chemically methotrexate is N-[4-[[(2,4-diamino-6-pteridinyl)methyl]-methylamino]benzoyl]-L-

glutamic acid. The structural formula is:

2NYN N CH3
NgOlCHQN—©——COINHN

NH2 HOOCCHQCHr ~c- ~ -COOH

H

Molecular weight: 454.45 C20H22N805

Methotrexate Sodium for Injection products are sterile and non-pyrogenic and may be given by

the intramuscular, intravenous, intra-arterial or intrathecal route. (See DOSAGE AND

ADMINISTRATION.)

Methotrexme Sodiumfor Injection, Lyophilized, Preservative Free, for single use only, is

available in 20 mg and 1 gram vials.

Each 20 mg and 1 g vial of lyophilized powder contains methotrexate sodium equivalent to

20 mg and l g methotrexate respectively. Contains no preservative. Sodium Hydroxide and, if

necessary, Hydrochloric Acid are added during manufacture to adjust the pH. The 20 mg vial

contains approximately 0.14 mEq of Sodium and the l g vial contains approximately 7 mEq
Sodium.

CLINICAL PHARMACOLOGY

Methotrexate inhibits dihydrofolic acid reductase. Dihydrofolates must be reduced to

tetrahydrofolates by this enzyme before they can be utilized as carriers of one-carbon groups in

the synthesis ofpurine nucleotides and thymidylate. Therefore, methotrexate interferes with

DNA synthesis, repair, and cellular replication. Actively proliferating tissues such as malignant

cells, bone marrow, fetal cells, buccal and intestinal mucosa, and cells of the urinary bladder are

in general more sensitive to this effect of methotrexate. When cellular proliferation in malignant

tissues is greater than in most normal tissues, methotrexate may impair malignant growth without

irreversible damage to normal tissues.

The mechanism of action in rherunatoid arthritis is unknown; it may affect immune function.

Two reports describe in vitro methotrexate inhibition of DNA precursor uptake by stimulated

mononuclear cells. and another describes in animal polyarthritis partial correction by

methotrexate of spleen cell hyporesponsiveness and suppressed IL 2 production. Other

laboratories, however. have been unable to demonstrate similar effects. Clarification of

methotrexate’s effect on immune activity and its relation to rheumatoid irmnunopathogenesis
await further studies.
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In patients with rheumatoid arthritis, effects of methotrexate on articular swelling and tenderness 
can be seen as early as 3 to 6 weeks. Although methotrexate clearly ameliorates symptoms of 
inflammation (pain, swelling, stiffness), there is no evidence that it induces remission of 
rheumatoid arthritis nor has a beneficial effect been demonstrated on bone erosions and other 
radiologic changes which result in impaired joint use, functional disability, and deformity. 

Most studies of methotrexate in patients with rheumatoid arthritis are relatively short term 
(3 to 6 months). Limited data from long-term studies indicate that an initial clinical 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 normal 
skin. This differential in proliferation rates is the basis for the use of methotrexate to control the 
psoriatic process. 

Methotrexate in high doses, followed by leucovorin rescue, is used as a part of the treatment of 
patients with non-metastatic osteosarcoma. The original rationale 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 methotrexate may also overcome methotrexate resistance 
caused by impaired active transport, decreased affinity of dihydrofolic acid reductase for 
methotrexate, increased levels of dihydrofolic acid reductase resulting from gene amplification, 
or decreased polyglutamation of methotrexate. The actual mechanism of action is unknown. 

In a 6-month double-blind, placebo-controlled trial of 127 pediatric patients with juvenile 
rheumatoid arthritis (JRA) (mean age, 10.1 years; age range, 2.5 to 18 years; mean duration of 
disease, 5.1 years) on background nonsteroidal anti-inflammatory drugs (NSAIDs) and/or 
prednisone, methotrexate given weekly at an oral dose of 10 mg/m2 provided significant clinical 
improvement compared to placebo as measured by either the physician’s global assessment, or 
by a patient composite (25  reduction in the articular-severity score plus 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 overwhelming majority of the remaining patients 
had systemic-course JRA. All patients were unresponsive to NSAIDs; approximately one-third 
were using low dose corticosteroids. Weekly methotrexate at a dose of 5 mg/m2 was not 
significantly more effective than placebo in this trial. 

Two Pediatric Oncology Group studies (one randomized and one non-randomized) demonstrated 
a significant improvement in relapse-free survival in patients with non-metastatic osteosarcoma, 
when high dose methotrexate with leucovorin rescue was used in combination with other 
chemotherapeutic agents following surgical resection of the primary tumor. These studies were 
not designed to demonstrate the specific contribution of high dose methotrexate/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 administration of this therapy to 
patients with non-metastatic osteosarcoma. 
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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/m2 or less, methotrexate is generally well 
absorbed with a mean bioavailability of about 60 . The absorption of doses greater than 
80 mg/m2 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  to 95 ). A twenty fold difference between highest 
and lowest peak levels (Cmax: 0.11 to 2.3 micromolar after a 20 mg/m2 dose) has been reported. 
Significant interindividual variability has also been noted in time to peak concentration 
(Tmax: 0.67 to 4 hrs after a 15 mg/m2 dose) and fraction of dose absorbed. The absorption of 
doses greater than 40 mg/m2 has been reported to be significantly less than that of lower doses. 
Food has been shown to delay absorption and reduce peak concentration. Methotrexate is 
generally completely 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/m2/week in pediatric 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 to 30 mg/m2), or for JRA (3.75 to 26.2 mg/m2), the terminal 
half-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 weight) and steady-state volume of distribution 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 carrier-mediated 
active transport process. At serum concentrations greater than 100 micromolar, passive diffusion 
becomes a major pathway by which effective intracellular concentrations can be achieved. 
Methotrexate in serum is approximately 50  protein bound. Laboratory studies demonstrate that 
it may be displaced from plasma albumin by various compounds including sulfonamides, 
salicylates, tetracyclines, chloramphenicol, and phenytoin. 

Methotrexate does not penetrate the blood-cerebrospinal 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 fluid concentrations after oral dosing were higher in inflamed than uninflamed 
joints. Although salicylates did not interfere with this penetration, prior prednisone treatment 
reduced penetration into inflamed joints to the level of normal joints. 
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Metabolism – After absorption, methotrexate undergoes hepatic and intracellular metabolism to 
polyglutamated forms which can be converted back to methotrexate by hydrolase enzymes. 
These polyglutamates act as inhibitors of dihydrofolate reductase and thymidylate synthetase. 
Small amounts of methotrexate polyglutamates may remain in tissues for extended periods. The 
retention and prolonged 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. Accumulation of this metabolite may become significant at the high doses 
used in osteogenic sarcoma. The aqueous solubility of 7-hydroxymethotrexate is 3 to 5 fold 
lower than the parent compound. Methotrexate is partially metabolized by intestinal flora after 
oral administration. 

Half-Life – The terminal half-life reported for methotrexate is approximately three to ten hours 
for patients receiving treatment for psoriasis, or rheumatoid arthritis or low dose antineoplastic 
therapy (less than 30 mg/m2). For patients receiving high doses of methotrexate, the terminal 
half-life is eight to 15 hours. 

Excretion – Renal excretion is the primary route of elimination and is dependent upon dosage 
and route of administration. With IV administration, 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 administered dose. Enterohepatic recirculation of methotrexate has been 
proposed.

Renal excretion occurs by glomerular filtration and active tubular secretion. Nonlinear 
elimination due to saturation of renal tubular reabsorption has been observed in psoriatic patients 
at doses between 7.5 and 30 mg. Impaired renal function, as well as concurrent use of drugs such 
as weak organic acids that also undergo tubular secretion, can markedly increase methotrexate 
serum levels. Excellent correlation has been reported between methotrexate clearance and 
endogenous creatinine clearance. 

Methotrexate clearance rates vary widely and are generally decreased at higher doses. Delayed 
drug clearance has been identified as one of the major factors responsible for methotrexate 
toxicity. It has been postulated that the toxicity of methotrexate for normal tissues is more 
dependent upon the duration 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 effusion, 
or other causes, methotrexate serum concentrations may remain elevated for prolonged periods. 

The potential for toxicity from high dose regimens or delayed excretion is reduced by the 
administration of leucovorin calcium during the final phase of methotrexate plasma elimination. 
Pharmacokinetic monitoring of methotrexate serum concentrations may help identify those 
patients at high risk for methotrexate toxicity and aid in proper adjustment of leucovorin dosing. 
Guidelines for monitoring serum methotrexate levels, and for adjustment of leucovorin dosing to 
reduce the risk of methotrexate 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. 

Page 00040



7

INDICATIONS AND USAGE 
Neoplastic Diseases 
Methotrexate is indicated in the treatment of gestational choriocarcinoma, chorioadenoma 
destruens and hydatidiform mole. 

In acute lymphocytic leukemia, methotrexate is indicated in the prophylaxis of meningeal 
leukemia and is used in maintenance therapy in combination with other chemotherapeutic agents. 
Methotrexate is also indicated in the treatment of meningeal leukemia. 

Methotrexate is used alone or in combination with other anticancer agents in the treatment of 
breast cancer, epidermoid cancers of the head and neck, advanced mycosis fungoides (cutaneous 
T cell lymphoma), and lung cancer, particularly squamous cell and small cell types. 
Methotrexate is also used in combination with other chemotherapeutic agents in the treatment of 
advanced stage non-Hodgkin’s lymphomas. 

Methotrexate in high doses followed by leucovorin rescue in combination with other 
chemotherapeutic agents is effective in prolonging relapse-free survival in patients with 
non-metastatic osteosarcoma who have undergone surgical resection or amputation for the 
primary tumor. 

Psoriasis
Methotrexate is indicated in the symptomatic control of severe, recalcitrant, disabling psoriasis 
that is not adequately responsive to other forms of therapy, but only when the diagnosis has been 
established, as by biopsy and/or after dermatologic consultation. It is important to ensure that a 
psoriasis “flare” is not due to an undiagnosed concomitant disease affecting immune responses. 

Rheumatoid Arthritis including Polyarticular-Course Juvenile Rheumatoid 
Arthritis
Methotrexate is indicated in the management of selected adults with severe, active rheumatoid 
arthritis (ACR criteria), or children with active polyarticular-course juvenile rheumatoid arthritis, 
who have had an insufficient therapeutic response to, or are intolerant of, an adequate trial of 
first-line therapy including full dose non-steroidal anti-inflammatory agents (NSAIDs). 

Aspirin, (NSAIDs), and/or low dose steroids may be continued, although the possibility of 
increased toxicity with concomitant use of NSAIDs including salicylates has not been fully 
explored. (See PRECAUTIONS, Drug Interactions.) Steroids may be reduced gradually in 
patients who respond to methotrexate. Combined use of methotrexate with gold, penicillamine, 
hydroxychloroquine, sulfasalazine, or cytotoxic agents, has not been studied and may increase 
the incidence of adverse effects. Rest and physiotherapy as indicated should be continued. 
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CONTRAINDICATIONS 
Methotrexate can cause fetal death or teratogenic effects when administered to a pregnant 
woman. Methotrexate is contraindicated in pregnant 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 
methotrexate until pregnancy is excluded and should be fully counseled on the serious risk to the 
fetus (See PRECAUTIONS) should they become pregnant while undergoing treatment. 
Pregnancy should be avoided if either partner is receiving methotrexate; during and for a 
minimum of three months after therapy for male patients, and during and for at least one 
ovulatory 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 alcoholism, alcoholic liver disease or other 
chronic liver disease should not receive methotrexate. 

Patients with psoriasis or rheumatoid arthritis who have overt or laboratory evidence of 
immunodeficiency syndromes should not receive 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 a 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 potential for serious toxicity. (See Boxed WARNINGS.) Toxic effects may 
be related in frequency and severity to dose or frequency 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 early. When such 
reactions do occur, the drug should be reduced in dosage or discontinued and appropriate 
corrective measures should be taken. If necessary, this could include the use of leucovorin 
calcium and/or acute, intermittent hemodialysis with a high-flux dialyzer. (See 
OVERDOSAGE.) If methotrexate therapy is reinstituted, it should be carried out with caution, 
with adequate consideration of further need for the drug and with increased alertness as to 
possible recurrence of toxicity. 

The clinical pharmacology of methotrexate has not been well studied in older individuals. Due to 
diminished hepatic and renal function as well as decreased folate stores in this population, 
relatively low doses should be considered, and these patients should be closely monitored for 
early signs of toxicity. 
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Some of the effects mentioned under ADVERSE REACTIONS, such as dizziness and fatigue, 
may affect the ability to drive or operate machinery. 

Information for Patients 
Patients should be informed of the early signs and symptoms of toxicity, of the need to see their 
physician promptly if they occur, and the need for close follow-up, including periodic laboratory 
tests to monitor toxicity. 

Both the physician and pharmacist should emphasize to the patient that the recommended dose is 
taken weekly in rheumatoid arthritis and psoriasis, and that mistaken daily use of the 
recommended dose has led to fatal toxicity. Prescriptions should not be written or refilled on a 
PRN basis. 

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

Laboratory Tests 
Patients undergoing methotrexate therapy should be closely monitored so that toxic effects are 
detected promptly. Baseline assessment should include a complete blood count with differential 
and platelet counts, hepatic enzymes, renal function tests, and a chest X-ray. During therapy of 
rheumatoid arthritis and psoriasis, monitoring of these parameters is recommended: hematology 
at least monthly, renal function and liver function every 1 to 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 (eg, dehydration), more frequent 
monitoring may also be indicated. 

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

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

Drug Interactions 
Nonsteroidal anti-inflammatory drugs should not be administered prior to or concomitantly with 
the high doses of methotrexate, such as used in the treatment of osteosarcoma. Concomitant 
administration of some NSAIDs with high dose methotrexate therapy has been reported to 
elevate and prolong serum methotrexate levels, resulting in deaths from severe hematologic and 
gastrointestinal toxicity. 
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Caution should be used when NSAIDs and salicylates are administered concomitantly with lower 
doses of methotrexate. These drugs have been reported to reduce the tubular 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 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 increased because of 
displacement by certain drugs, such as salicylates, phenylbutazone, phenytoin, and sulfonamides. 
Renal tubular transport is also diminished by probenecid; use of methotrexate with this drug 
should be carefully monitored. 

In the treatment of patients with osteosarcoma, caution must be exercised if high-dose 
methotrexate is administered in combination with a potentially nephrotoxic chemotherapeutic 
agent (eg, cisplatin). 

Methotrexate increases the plasma levels of mercaptopurine. The combination of methotrexate 
and mercaptopurine may therefore require dose adjustment. 

Oral antibiotics such as tetracycline, chloramphenicol, and nonabsorbable broad spectrum 
antibiotics, may decrease intestinal absorption of methotrexate 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 methotrexate; increased serum concentrations of 
methotrexate with concomitant hematologic and gastrointestinal toxicity have been observed 
with high and low dose methotrexate. Use of methotrexate with penicillins should be carefully 
monitored.

The potential for increased hepatotoxicity when methotrexate is administered with other 
hepatotoxic agents has not been evaluated. However, hepatotoxicity has been reported in such 
cases. Therefore, patients receiving concomitant therapy with methotrexate and other potential 
hepatotoxins (eg, azathioprine, retinoids, sulfasalazine) 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 responses to 
systemically administered methotrexate. Preliminary animal and human studies have shown that 
small quantities of intravenously administered leucovorin enter the CSF primarily as 
5-methyltetrahydrofolate and, in humans, remain 1 - 3 orders of magnitude lower than the usual 
methotrexate concentrations following intrathecal administration. However, high doses of 
leucovorin may reduce the efficacy of intrathecally administered methotrexate. 
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Folate deficiency states may increase methotrexate toxicity. Trimethoprim/sulfamethoxazole has 
been reported rarely to increase bone marrow suppression in patients receiving methotrexate, 
probably by decreased tubular secretion and/or additive antifolate effect. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility 
No controlled human data exist regarding the risk of neoplasia with methotrexate. Methotrexate 
has been evaluated in a number of animal studies for carcinogenic potential with inconclusive 
results. Although there is evidence that methotrexate causes chromosomal damage to animal 
somatic cells and human bone marrow cells, the clinical significance remains uncertain. 
Non-Hodgkin’s lymphoma and other tumors have been reported in patients receiving low-dose 
oral methotrexate. However, there have been instances of malignant lymphoma arising during 
treatment with low-dose oral methotrexate, which have regressed completely following 
withdrawal of methotrexate, without requiring active anti-lymphoma 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 impairment of fertility, 
oligospermia and menstrual dysfunction in humans, during and for a short period after cessation 
of therapy. 

Pregnancy 
Psoriasis and rheumatoid arthritis: Methotrexate is in Pregnancy Category X. See 
CONTRAINDICATIONS.

Nursing 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 clinical studies evaluating the use of methotrexate in children and adolescents (i.e., 
patients 2 to 16 years of age) with JRA demonstrated safety comparable to that observed in 
adults with rheumatoid arthritis. (see CLINICAL PHARMACOLOGY, ADVERSE 
REACTIONS and DOSAGE AND ADMINISTRATION.)

Methotrexate injectable formulations containing the preservative benzyl alcohol are not 
recommended for use in neonates. There have been reports of fatal ‘gasping syndrome’ in 
neonates (children less than one month of age) following the administrations of intravenous 
solutions containing the preservative benzyl alcohol. Symptoms include a striking onset of 
gasping respiration, hypotension, bradycardia, and cardiovascular collapse. 

Serious neurotoxicity, frequently manifested as generalized or 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/m2). (See 
PRECAUTIONS, Organ System Toxicity, Neurologic.) 
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Geriatric Use 
Clinical studies of methotrexate did not include sufficient numbers of subjects age 65 and over to 
determine whether they respond differently from younger subjects. In 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 (ie, that 
interfere with renal function, methotrexate or folate metabolism) 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 (ie, 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 marrow suppression, thrombocytopenia, and pneumonitis may increase with age. See 
Boxed WARNINGS and 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. 

Hematologic: Methotrexate can suppress hematopoiesis and cause anemia, aplastic anemia, 
pancytopenia, leukopenia, neutropenia, and/or thrombocytopenia. In patients with malignancy 
and preexisting hematopoietic impairment, the drug should be used with caution, if at all. In 
controlled clinical trials in rheumatoid arthritis (n 128), leukopenia (WBC 3000/mm3) 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 immediately if there is a 
significant drop in blood counts. In the treatment of neoplastic diseases, methotrexate should be 
continued only if the potential benefit warrants the risk of severe myelosuppression. Patients 
with profound granulocytopenia 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 potentially 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. 
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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 detectable only by biopsy. The usual recommendation is to obtain a liver biopsy at 
1) pretherapy or shortly after initiation of therapy (2 - 4 months), 2) a total cumulative dose of 
1.5 grams, and 3) after each additional 1.0 to 1.5 grams. Moderate fibrosis or any cirrhosis 
normally leads 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 
relatively common pretherapy. Although these mild changes are usually not a reason to avoid or 
discontinue methotrexate 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 been confirmed to date. Persistent 
abnormalities in liver function 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 before 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 
even longer use will increase these risks. 

Liver function tests should be performed at baseline and at 4-8 week intervals in patients 
receiving methotrexate for rheumatoid arthritis. Pretreatment liver biopsy should be performed 
for patients with a history of excessive alcohol consumption, persistently abnormal baseline liver 
function test values or chronic hepatitis B or C infection. During therapy, liver biopsy should be 
performed if there are persistent liver function test abnormalities or there is a decrease in serum 
albumin below the normal range (in the setting of well controlled rheumatoid arthritis). 

If the results of a liver biopsy show mild changes (Roenigk grades I, II, IIIa), methotrexate may 
be continued and the patient monitored as per recommendations listed above. Methotrexate 
should be discontinued in any patient who displays persistently abnormal liver function tests and 
refuses liver biopsy or in any patient whose liver biopsy shows moderate to severe changes 
(Roenigk grade IIIb or IV). 

Infection or Immunologic States: Methotrexate should be used with extreme caution in the 
presence of active infection, and is usually contraindicated in patients with overt or laboratory 
evidence of immunodeficiency syndromes. Immunization may be ineffective when given during 
methotrexate therapy. Immunization with live virus vaccines is generally not recommended. 
There have been reports of disseminated vaccinia infections after smallpox immunization in 
patients receiving methotrexate therapy. Hypogammaglobulinemia has been reported rarely. 

Potentially fatal opportunistic infections, especially Pneumocystis carinii pneumonia, may occur 
with methotrexate therapy. When a patient presents with pulmonary symptoms, the possibility of 
Pneumocystis carinii pneumonia should be considered. 
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Neurologic: There have been reports of leukoencephalopathy following intravenous 
administration of methotrexate to patients who have had craniospinal irradiation. Serious 
neurotoxicity, frequently manifested as generalized or 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/m2). Symptomatic 
patients were commonly noted to have leukoencephalopathy and/or microangiopathic 
calcifications on diagnostic imaging studies. Chronic leukoencephalopathy 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 always result in 
complete recovery. 

A transient acute neurologic syndrome has been observed in patients treated with high dosage 
regimens. Manifestations of this stroke-like encephalopathy 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 manifested by such symptoms as 
headache, back pain, nuchal rigidity, and fever; sub-acute myelopathy characterized by 
paraparesis/paraplegia associated with involvement with one or more spinal nerve roots; chronic 
leukoencephalopathy manifested by confusion, irritability, somnolence, ataxia, dementia, 
seizures and coma. This condition can be progressive and even fatal. 

Pulmonary: Pulmonary symptoms (especially a dry nonproductive cough) or a nonspecific 
pneumonitis occurring during methotrexate therapy may be indicative of a potentially dangerous 
lesion and require interruption of treatment and careful investigation. Although clinically 
variable, the typical patient with methotrexate induced lung disease presents with fever, cough, 
dyspnea, hypoxemia, and an infiltrate on chest X-ray; infection (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 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 including adequate 
hydration, urine alkalinization and measurement 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 dermatitis, skin necrosis, and erythema multiforme, have 
been reported in children and adults, within days of oral, intramuscular, intravenous, or 
intrathecal methotrexate administration. Reactions were noted after single or multiple, 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.
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Methotrexate exits slowly from third space compartments (eg, pleural effusions or ascites). This 
results in a prolonged terminal plasma half-life and unexpected toxicity. In patients with 
significant third space accumulations, it is advisable to evacuate the fluid before treatment and to 
monitor plasma methotrexate 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 TO DOSE AND FREQUENCY OF ADMINISTRATION. THE MOST 
SERIOUS REACTIONS ARE DISCUSSED ABOVE UNDER ORGAN SYSTEM 
TOXICITY IN THE PRECAUTION 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, 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 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. 

Alimentary System: gingivitis, pharyngitis, stomatitis, anorexia, nausea, vomiting, diarrhea, 
hematemesis, melena, gastrointestinal ulceration and bleeding, enteritis, pancreatitis. 

Blood and Lymphatic System Disorders: suppressed hematopoiesis, anemia, aplastic anemia, 
pancytopenia, leukopenia, neutropenia, thrombocytopenia, agranulocytosis, eosinophilia, 
lymphadenopathy and lymphoproliferative disorders (including reversible). 
Hypogammaglobulinemia has been reported rarely. 

Cardiovascular: pericarditis, pericardial effusion, hypotension, and thromboembolic events 
(including arterial thrombosis, cerebral thrombosis, deep vein thrombosis, retinal vein 
thrombosis, thrombophlebitis, and pulmonary embolus). 

Central Nervous System: headaches, drowsiness, blurred vision, transient blindness, speech 
impairment including dysarthria and aphasia, hemiparesis, paresis and convulsions have also 
occurred following administration of methotrexate. Following low doses, there have been 
occasional reports of transient subtle cognitive dysfunction, mood alteration, unusual cranial 
sensations, leukoencephalopathy, or encephalopathy. 

Hepatobiliary Disorders: hepatotoxicity, acute hepatitis, chronic fibrosis and cirrhosis, hepatic 
failure, decrease in serum albumin, liver enzyme elevations. 
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Infection: There have been case reports of sometimes fatal opportunistic infections in patients 
receiving methotrexate therapy for neoplastic and non-neoplastic diseases. Pneumocystis carinii
pneumonia was the most common opportunistic infection. There have also been reports of 
infections, pneumonia, Cytomegalovirus infection, including cytomegaloviral pneumonia, sepsis, 
fatal sepsis, nocardiosis; histoplasmosis, cryptococcosis, Herpes zoster, H. simplex hepatitis, and 
disseminated H. simplex.

Musculoskeletal System: stress fracture. 

Ophthalmic: conjunctivitis, serious visual changes of unknown etiology. 

Pulmonary System: respiratory fibrosis, respiratory failure, alveolitis, interstitial pneumonitis 
deaths have been reported, and chronic interstitial obstructive pulmonary disease has 
occasionally occurred. 

Skin: erythematous rashes, pruritus, urticaria, photosensitivity, pigmentary changes, alopecia, 
ecchymosis, telangiectasia, acne, furunculosis, erythema multiforme, toxic epidermal necrolysis, 
Stevens-Johnson syndrome, skin necrosis, skin ulceration, and exfoliative dermatitis. 

Urogenital System: severe nephropathy or renal failure, azotemia, cystitis, hematuria, 
proteinuria; defective oogenesis or spermatogenesis, transient oligospermia, menstrual 
dysfunction, vaginal discharge, and gynecomastia; infertility, abortion, fetal death, fetal defects. 

Other rarer reactions related to or attributed to the use of methotrexate such as nodulosis, 
vasculitis, arthralgia/myalgia, loss of libido/impotence, diabetes, osteoporosis, sudden death, 
lymphoma, including reversible lymphomas, tumor lysis syndrome, soft tissue necrosis and 
osteonecrosis. Anaphylactoid reactions have been reported. 

Adverse Reactions in Double-Blind Rheumatoid Arthritis Studies 
The approximate incidences of methotrexate-attributed (ie, placebo rate subtracted) adverse 
reactions in 12 to 18 week double-blind studies of patients (n=128) with rheumatoid arthritis 
treated with low-dose oral (7.5 to 15 mg/week) 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 less than 100,000/mm3).

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 – 15 mg/wk 
oral doses showed an incidence of interstitial pneumonitis of 1 . (See PRECAUTIONS.)
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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 literature 
reports (Roenigk, 1969 and Nyfors, 1978) describing large series (n 204, 248) of psoriasis 
patients treated with methotrexate. Dosages ranged up to 25 mg per week and treatment was 
administered for up to four years. With the exception of alopecia, photosensitivity, 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 approximate incidences of 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 concomitant nonsteroidal anti-inflammatory drugs, 
and some also were taking low doses of corticosteroids): elevated liver function tests, 14 ;
gastrointestinal reactions (eg, nausea, vomiting, diarrhea), 11 ; stomatitis, 2 ; leukopenia, 2 ;
headache, 1.2 ; alopecia, 0.5 ; dizziness, 0.2 ; and rash, 0.2 . Although 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 
administered overdosages of methotrexate. Leucovorin administration should begin as promptly 
as possible. As the time interval between methotrexate administration and leucovorin initiation 
increases, the effectiveness of leucovorin in counteracting toxicity decreases. Monitoring of the 
serum methotrexate concentration is essential in determining the optimal dose and duration of 
treatment with leucovorin. 

In cases of massive overdosage, hydration and urinary alkalinization may be necessary to prevent 
the precipitation of methotrexate and/or its metabolites in the renal tubules. Generally speaking, 
neither hemodialysis nor peritoneal dialysis have been shown to improve methotrexate 
elimination. 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, alkaline diuresis and rapid CSF drainage and ventriculolumbar perfusion. 

In postmarketing experience, overdose with methotrexate has generally occurred with oral and 
intrathecal administration, although intravenous and intramuscular overdose have also been 
reported.
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Reports of oral overdose often indicate accidental daily administration instead of weekly (single 
or divided doses). Symptoms commonly reported following oral overdose include those 
symptoms and signs reported at pharmacologic doses, particularly hematologic and 
gastrointestinal reaction. For example, leukopenia, thrombocytopenia, anemia, pancytopenia, 
bone marrow suppression, mucositis, stomatitis, oral ulceration, nausea, vomiting, 
gastrointestinal 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 convulsion, and acute toxic encephalopathy. 
In some cases, no symptoms were reported. There have 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 intravenous 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 levels are obtained. Methotrexate sodium for injection 
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. 

Choriocarcinoma and similar trophoblastic diseases: Methotrexate is administered orally or 
intramuscularly in doses of 15 to 30 mg daily for a five-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 manifesting toxic symptoms subside. The effectiveness of therapy is ordinarily 
evaluated by 24 hour quantitative analysis of urinary chorionic gonadotropin (hCG), which 
should return to normal or less than 50 IU/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 combination therapy of methotrexate 
with other antitumor drugs has been reported as being useful. 

Since hydatidiform mole may precede choriocarcinoma, prophylactic chemotherapy with 
methotrexate has been recommended. 

Chorioadenoma destruens is considered to be an invasive form of hydatidiform mole. 
Methotrexate is administered in these disease states in doses similar to those recommended for 
choriocarcinoma. 

Leukemia: Acute lymphoblastic leukemia in pediatric patients and young adolescents 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. 
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Methotrexate alone or in combination with steroids was used initially for induction of remission 
in acute lymphoblastic leukemias. More recently corticosteroid 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/m2 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 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 is initiated, as follows: Methotrexate is administered 2 times 
weekly either by mouth or intramuscularly in total weekly doses of 30 mg/m2. 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 combination chemotherapy regimens have been used for both induction and 
maintenance therapy in acute lymphoblastic leukemia. The physician should be familiar with the 
new advances in antileukemic therapy. 

Meningeal Leukemia: In the treatment or prophylaxis of meningeal leukemia, methotrexate must 
be administered intrathecally. Preservative free methotrexate is diluted to a concentration of 
1 mg/mL in an appropriate sterile, preservative free medium such as 0.9  Sodium Chloride 
Injection, USP. 

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

Intrathecal methotrexate administration at a dose of 12 mg/m2 (maximum 15 mg) has been 
reported to result in low CSF methotrexate concentrations and reduced efficacy in pediatric 
patients and high concentrations and neurotoxicity in adults. The following dosage regimen is 
based on age instead of body surface area: 

Age (years) Dose (mg) 
< 1 6

1 8 
2 10 
3 or older 12

In one study in patients under the age of 40, this dosage regimen appeared to result in more 
consistent CSF methotrexate concentrations and less neurotoxicity. Another study in pediatric 
patients with acute lymphocytic leukemia compared this regimen to a dose of 12 mg/m2

(maximum 15 mg), a significant reduction in the rate of CNS relapse was observed in the group 
whose dose was based on age. 

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

Page 00053



20

For the treatment of meningeal leukemia, intrathecal methotrexate may be given at intervals of 
2 to 5 days. However, administration at intervals of less than 1 week may result in increased 
subacute toxicity. Methotrexate is administered until the cell count of the cerebrospinal fluid 
returns to normal. At this point one additional dose is advisable. For prophylaxis against 
meningeal leukemia, the dosage is the same as for treatment except for the intervals of 
administration. On this subject, it is advisable for the physician to consult the medical literature. 

Untoward side effects may occur with any given intrathecal injection and are commonly 
neurological in character. Large doses may cause convulsions. Methotrexate given by the 
intrathecal route appears significantly in the systemic circulation and may cause systemic 
methotrexate toxicity. Therefore, systemic antileukemic therapy with the drug should be 
appropriately adjusted, reduced, or discontinued. Focal leukemic involvement of the central 
nervous system may not respond to intrathecal chemotherapy and is best treated with 
radiotherapy.

Lymphomas: In Burkitt’s tumor, Stages I-II, methotrexate has produced prolonged remissions in 
some cases. Recommended dosage is 10 to 25 mg/day orally for 4 to 8 days. In Stage III, 
methotrexate is commonly given concomitantly with other antitumor agents. Treatment in all 
stages usually consists of several courses of the drug interposed with 7 to 10 day rest periods. 
Lymphosarcomas in Stage III may respond to combined drug therapy with methotrexate given in 
doses of 0.625 to 2.5 mg/kg daily. 

Mycosis Fungoides (cutaneous T cell lymphoma): Therapy with methotrexate as a single agent 
appears to produce clinical responses in up to 50  of patients treated. Dosage in early stages is 
usually 5 to 50 mg once weekly. Dose reduction or cessation is guided by patient response and 
hematologic monitoring. Methotrexate has also been administered twice weekly in doses ranging 
from 15 to 37.5 mg in patients who have responded poorly to weekly therapy. Combination 
chemotherapy regimens that include intravenous methotrexate administered at higher doses with 
leucovorin rescue have been utilized 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 
bleomycin, cyclophosphamide and dactinomycin (BCD) in the doses and schedule shown in the 
table below. The starting dose for high dose methotrexate treatment is 12 grams/m2. 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/m2 in subsequent treatments. If the patient is vomiting or is unable to 
tolerate oral medication, leucovorin is given IV or IM at the same dose and schedule. 
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Drug* Dose* Treatment Week
After Surgery 

Methotrexate 12 g/m2 IV as 4 
hour infusion 
(starting dose) 

4,5,6,7,11,12,15,
16,29,30,44,45

Leucovorin 15 mg orally every 
six hours for 
10 doses starting at 
24 hours after start 
of methotrexate 
infusion.

Doxorubicin† as 
a single drug 

30 mg/m2/day IV x 
3 days 

8,17

Doxorubicin† 50 mg/m2 IV 20,23,33,36
Cisplatin† 100 mg/m2 IV 20,23,33,36
Bleomycin† 15 units/m2 IV x 

2 days 
2,13,26,39,42

Cyclophosphamide† 600 mg/m2 IV x 
2 days 

2,13,26,39,42

Dactinomycin† 0.6 mg/m2 IV x 
2 days 

2,13,26,39,42

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

†See each respective package insert for full prescribing information. Dosage modifications may 
be necessary because of drug-induced toxicity. 

When these higher doses of methotrexate 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 until recovery if: 

 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 level is greater than 1.2 mg/dL 
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 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 renal 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 measured prior to each subsequent course of therapy. If serum 
creatinine has increased by 50  or more compared to a prior value, the creatinine 
clearance must be measured and documented to be greater than 60 mL/min (even if the 
serum creatinine is still within the normal range). 

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

 a. Administer 1,000 mL/m2 of intravenous fluid over 6 hours prior to initiation of the 
methotrexate infusion. Continue hydration at 125 mL/m2/hr (3 liters/m2/day) during the 
methotrexate infusion, and for 2 days after the infusion has been completed. 

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

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

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

Patients who experience delayed early methotrexate elimination are likely to develop 
nonreversible oliguric renal failure. In addition to appropriate leucovorin therapy, these patients 
require continuing hydration and urinary alkalinization, and close monitoring of fluid and 
electrolyte status, until the serum methotrexate level has fallen to below 0.05 micromolar and the 
renal failure has resolved. If necessary, acute, intermittent hemodialysis with a high-flux dialyzer 
may also be beneficial in these patients. 
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6. Some patients will have abnormalities in methotrexate elimination, or abnormalities 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 toxicity 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 (eg, medications which may interfere with 
methotrexate 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, Rheumatoid Arthritis, and Juvenile Rheumatoid Arthritis 
Adult Rheumatoid Arthritis: Recommended Starting Dosage Schedules 

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

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

†Methotrexate Sodium Tablets for oral administration are available. 

Polyarticular-Course Juvenile Rheumatoid Arthritis: The recommended starting dose is 
10 mg/m2 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, 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/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 1.0 mg/kg/wk) may have better absorption and fewer gastrointestinal 
side effects if methotrexate is administered either intramuscularly or subcutaneously. 

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 maintained for at least two years with 
continued therapy. When methotrexate is discontinued, the arthritis usually worsens within 
3 to 6 weeks. 
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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 conception 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 to adverse effects. 
(See ADVERSE REACTIONS.) Maximal myelosuppression usually occurs in seven to ten 
days.

Psoriasis: Recommended Starting Dose Schedules 

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

2. Divided oral dose schedule: 2.5 mg at 12-hour intervals for three doses. †

†Methotrexate 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 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 possible 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 
guidelines on this subject have been published.1-7 There is no general agreement that all of the 
procedures recommended in the guidelines are necessary or appropriate. 

RECONSTITUTION OF LYOPHILIZED POWDERS 
Reconstitute immediately prior to use. 

Methotrexate Sodium for Injection should be reconstituted with an appropriate sterile, 
preservative free medium such as 5  Dextrose Solution, USP, or Sodium Chloride Injection, 
USP. Reconstitute the 20 mg vial to a concentration no greater than 25 mg/mL. 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. 

For intrathecal injection, reconstitute to a concentration of 1 mg/mL with an appropriate sterile, 
preservative free medium such as Sodium Chloride Injection, USP. 
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HOW SUPPLIED

Parenteral:

Methotrexare Sodiumfor Injection, Lyophilized, Preservative Free, for Single Use Only. Each

20 mg and l g vial of lyophilized powder contains methotrexate sodium equivalent to 20 mg and

1 g methotrexate respectively.

20 mg Vial — NDC 66479-137-21

l g Vial — NDC 66479-139-29

Store at controlled room temperature, 20°-25°C (68°-77°F); excursions permitted to

15°—30°C (59°—86°F). PROTECT FROM LIGHT.

XANODYNE

Manufactured for

Xanodyne Phannacal, Inc.

Florence, KY 41042

by

LEDERLE PARENTERALS, INC.

Carolina, Puerto Rico 00987

W10456C002

ETOZ

Rev 10/03
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‡LEUCOVORIN RESCUE SCHEDULES FOLLOWING TREATMENT WITH HIGHER 
DOSES OF METHOTREXATE 

Clinical Situation Laboratory Findings Leucovorin Dosage and 
Duration

Normal Methotrexate 
Elimination 

Serum methotrexate level 
approximately 10 micromolar at 
24 hours after administration, 
1 micromolar at 48 hours, and less 
than 0.2 micromolar at 72 hours. 

15 mg PO, IM or IV q 6 hours 
for 60 hours (10 doses starting 
at 24 hours after start of 
methotrexate infusion). 

Delayed Late 
Methotrexate
Elimination 

Serum methotrexate level remaining 
above 0.2 micromolar at 72 hours, 
and more than 0.05 micromolar at 
96 hours after administration. 

Continue 15 mg PO, IM or IV 
q six hours, until methotrexate 
level is less than 
0.05 micromolar. 

Delayed Early 
Methotrexate
Elimination and/or 
Evidence of Acute 
Renal Injury  

Serum methotrexate level of 
50 micromolar or more at 24 hours, 
or 5 micromolar or more at 48 hours 
after administration, OR; a 100  or 
greater increase in serum creatinine 
level at 24 hours after methotrexate 
administration (eg, an increase from 
0.5 mg/dL to a level of 1 mg/dL or 
more).

150 mg IV q three hours, until 
methotrexate level is less than 
1 micromolar; then 15 mg IV 
q three hours, until 
methotrexate level is less than 
0.05 micromolar. 
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Methotrexate Injection, USP 
Rx only 

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 IS 
NOT ADEQUATELY RESPONSIVE TO OTHER FORMS OF THERAPY. 

DEATHS HAVE BEEN REPORTED WITH THE USE OF METHOTREXATE IN THE 
TREATMENT OF MALIGNANCY, PSORIASIS, AND RHEUMATOID 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 REGIMENS FOR OTHER NEOPLASTIC DISEASES 
ARE INVESTIGATIONAL AND A THERAPEUTIC ADVANTAGE 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 congenital 

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 psoriasis or rheumatoid arthritis should not 
receive methotrexate. (See CONTRAINDICATIONS).

2.  Methotrexate elimination is reduced in patients with impaired renal functions, ascites, or 
pleural effusions. Such patients require especially careful 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 concomitant administration of 
methotrexate (usually in high dosage) along with some nonsteroidal anti-inflammatory 
drugs (NSAIDs). (See PRECAUTIONS, Drug Interactions).

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

5.  Methotrexate-induced lung disease, including acute or chronic interstitial pneumonitis, is 
a potentially dangerous lesion, which may occur acutely at any time during therapy and 
has been reported at low doses. It is not always fully reversible and fatalities have been 
reported. Pulmonary symptoms (especially a dry, nonproductive cough) may require 
interruption of treatment and careful investigation. 

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

7.  Malignant lymphomas, which may regress following withdrawal of methotrexate, may 
occur in patients receiving low-dose methotrexate and, thus, may not require cytotoxic 
treatment. Discontinue methotrexate first and, if the lymphoma does not regress, 
appropriate treatment should 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 within days of oral, intramuscular, 
intravenous, or intrathecal methotrexate administration. Recovery has been reported with 
discontinuation of therapy. (See PRECAUTIONS, Organ System Toxicity, Skin.)

10.  Potentially fatal opportunistic infections, especially Pneumocystis carinii pneumonia, 
may occur with methotrexate therapy. 

11.  Methotrexate given concomitantly with radiotherapy may increase the risk of soft tissue 
necrosis and osteonecrosis. 

DESCRIPTION 
Methotrexate (formerly Amethopterin) is an antimetabolite used in the treatment of certain 
neoplastic diseases, severe psoriasis, and adult rheumatoid arthritis. 

Chemically methotrexate is N-[4-[[(2,4-diamino-6-pteridinyl) methyl]methylamino]benzoyl]-L-
glutamic acid. 

The structural formula is: 

Molecular weight: 454.45 C20H22N8O5

Methotrexate Injection, USP is sterile and non-pyrogenic and may be given by the intramuscular, 
intravenous or intra-arterial route. (See DOSAGE AND ADMINISTRATION.) However, the 
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preserved formulation contains Benzyl Alcohol and must not be used for intrathecal or high 
dose therapy. 
Methotrexate Injection, USP Isotonic Liquid, Contains Preservative is available in 25 mg/mL, 2 
mL (50 mg) vials. 

Each 25 mg/mL, 2 mL vial contains methotrexate sodium equivalent to 50 mg methotrexate, 
0.9% w/v of Benzyl Alcohol as a preservative, and the following inactive ingredients: Sodium 
Chloride 0.260% w/v and Water for Injection qs ad 100% v. Sodium Hydroxide and, if 
necessary, Hydrochloric Acid are added to adjust the pH to approximately 8.5.  

Methotrexate Injection, USP, Isotonic Liquid, Preservative Free, for single use only, is available 
in 10 mg/mL, 2 mL (20 mg) vials and 25 mg/mL, 20 mL (500 mg), 40 mL (1 g) and 100 mL (2.5 
g) vials. 

Each 10 mg/mL, 2 mL vial contains methotrexate sodium equivalent to 20 mg methotrexate, and 
the following inactive ingredients: Sodium Chloride 0.70% w/v. Sodium Hydroxide and, if 
necessary, Hydrochloric Acid are added to adjust the pH to approximately 8.5. 

Each 25 mg/mL, 20 mL, 40 mL and 100 mL vial contains methotrexate sodium equivalent to 500 
mg, 1 g and 2.5 g methotrexate, respectively, and the following inactive ingredients: Sodium 
Chloride 0.490% w/v. Sodium Hydroxide and, if necessary, Hydrochloric Acid are added to 
adjust the pH to approximately 8.5.  

CLINICAL PHARMACOLOGY 
Methotrexate inhibits dihydrofolic acid reductase. Dihydrofolates must be reduced to 
tetrahydrofolates by this enzyme before they can be utilized as carriers of one-carbon groups in 
the synthesis of purine nucleotides and thymidylate. Therefore, methotrexate interferes with 
DNA synthesis, repair, and cellular replication. Actively proliferating tissues such as malignant 
cells, bone marrow, fetal cells, buccal and intestinal mucosa, and cells of the urinary bladder are 
in general more sensitive to this effect of methotrexate. When cellular proliferation in malignant 
tissues is greater than in most normal tissues, methotrexate may impair malignant growth without 
irreversible damage to normal tissues. 

The mechanism of action in rheumatoid arthritis is unknown; it may affect immune function. 
Two reports describe in vitro methotrexate inhibition of DNA precursor uptake by stimulated 
mononuclear cells, and another describes in animal polyarthritis partial correction by 
methotrexate of spleen cell hyporesponsiveness and suppressed IL 2 production. Other 
laboratories, however, have been unable to demonstrate similar effects. Clarification of 
methotrexate’s effect on immune activity and its relation to rheumatoid immunopathogenesis 
await further studies. 

In patients with rheumatoid arthritis, effects of methotrexate on articular swelling and tenderness 
can be seen as early as 3 to 6 weeks. Although methotrexate clearly ameliorates symptoms of 
inflammation (pain, swelling, stiffness), there is no evidence that it induces remission of 
rheumatoid arthritis nor has a beneficial effect been demonstrated on bone erosions and other 
radiologic changes which result in impaired joint use, functional disability, and deformity. 

Most studies of methotrexate in patients with rheumatoid arthritis are relatively short term (3 to 6 
months). Limited data from long-term studies indicate that an initial clinical improvement is 
maintained for at least two years with continued therapy. 
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In psoriasis, the rate of production of epithelial cells in the skin is greatly increased over normal 
skin. This differential in proliferation rates is the basis for the use of methotrexate to control the 
psoriatic process. 

Methotrexate in high doses, followed by leucovorin rescue, is used as a part of the treatment of 
patients with non-metastatic osteosarcoma. The original rationale 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 methotrexate may also overcome methotrexate resistance 
caused by impaired active transport, decreased affinity of dihydrofolic acid reductase for 
methotrexate, increased levels of dihydrofolic acid reductase resulting from gene amplification, 
or decreased polyglutamation of methotrexate. The actual mechanism of action is unknown. 

In a 6-month double-blind, placebo-controlled trial of 127 pediatric patients with juvenile 
rheumatoid arthritis (JRA) (mean age, 10.1 years; age range, 2.5 to 18 years; mean duration of 
disease, 5.1 years) on background nonsteroidal anti-inflammatory drugs (NSAIDs) and/or 
prednisone, methotrexate given weekly at an oral dose of 10 mg/m2 provided significant clinical 
improvement compared to placebo as measured by either the physician’s global assessment, or 
by a patient composite (25% reduction in the articular-severity score plus 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 overwhelming majority of the remaining patients 
had systemic-course JRA. All patients were unresponsive to NSAIDs; approximately one-third 
were using low dose corticosteroids. Weekly methotrexate at a dose of 5 mg/m2 was not 
significantly more effective than placebo in this trial. 

Two Pediatric Oncology Group studies (one randomized and one non-randomized) demonstrated 
a significant improvement in relapse-free survival in patients with nonmetastatic osteosarcoma, 
when high dose methotrexate with leucovorin rescue was used in combination with other 
chemotherapeutic agents following surgical resection of the primary tumor. These studies were 
not designed to demonstrate the specific contribution of high dose methotrexate/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 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/m2 or less, methotrexate is generally well 
absorbed with a mean bioavailability of about 60%. The absorption of doses greater than 80 
mg/m2 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% to 95%). A twenty fold difference between highest 
and lowest peak levels (Cmax: 0.11 to 2.3 micromolar after a 20 mg/m2 dose) has been reported. 
Significant interindividual variability has also been noted in time to peak concentration (Tmax:
0.67 to 4 hrs after a 15 mg/m2 dose) and fraction of dose absorbed. The absorption of doses 
greater than 40 mg/m2 has been reported to be significantly less than that of lower doses. Food 
has been shown to delay absorption and reduce peak concentration. Methotrexate is generally 
completely absorbed from parenteral routes of injection. After intramuscular injection, peak 

Reference ID: 3033070 
Page 00065



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/m2/week in pediatric 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 to 30 mg/m2), or for JRA (3.75 to 26.2 mg/m2), the terminal 
half-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 weight) and steady-state volume of distribution 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 carrier-mediated active transport process. 
At serum concentrations greater than 100 micromolar, passive diffusion becomes a major 
pathway by which effective intracellular concentrations can be achieved. Methotrexate in serum 
is approximately 50% protein bound. Laboratory studies demonstrate that it may be displaced 
from plasma albumin by various compounds including sulfonamides, salicylates, tetracyclines, 
chloramphenicol, and phenytoin. 

Methotrexate does not penetrate the blood-cerebrospinal 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 fluid concentrations after oral dosing were higher in inflamed than uninflamed 
joints. Although salicylates did not interfere with this penetration, prior prednisone treatment 
reduced penetration into inflamed joints to the level of normal joints.  

Metabolism- After absorption, methotrexate undergoes hepatic and intracellular metabolism to 
polyglutamated forms which can be converted back to methotrexate by hydrolase enzymes. 
These polyglutamates act as inhibitors of dihydrofolate reductase and thymidylate synthetase. 
Small amounts of methotrexate polyglutamates may remain in tissues for extended periods. The 
retention and prolonged 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. Accumulation of this metabolite may become significant at the high doses 
used in osteogenic sarcoma. The aqueous solubility of 7-hydroxymethotrexate is 3 to 5 fold 
lower than the parent compound. Methotrexate is partially metabolized by intestinal flora after 
oral administration.  

Half-Life - The terminal half-life reported for methotrexate is approximately three to ten hours 
for patients receiving treatment for psoriasis, or rheumatoid arthritis or low dose antineoplastic 
therapy (less than 30 mg/m2). For patients receiving high doses of methotrexate, the terminal 
half-life is eight to 15 hours. 

Excretion - Renal excretion is the primary route of elimination and is dependent upon dosage and 
route of administration. With IV administration, 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 administered dose. Enterohepatic recirculation of methotrexate has been 
proposed.
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Renal excretion occurs by glomerular filtration and active tubular secretion. Nonlinear 
elimination due to saturation of renal tubular reabsorption has been observed in psoriatic patients 
at doses between 7.5 and 30 mg. Impaired renal function, as well as concurrent use of drugs such 
as weak organic acids that also undergo tubular secretion, can markedly increase methotrexate 
serum levels. Excellent correlation has been reported between methotrexate clearance and 
endogenous creatinine clearance. 

Methotrexate clearance rates vary widely and are generally at higher doses. Delayed drug 
clearance has been identified as one of the major factors responsible for methotrexate toxicity. It 
has been postulated that the toxicity of methotrexate for normal tissues is more dependent upon 
the duration 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 effusion, or other 
causes, methotrexate serum concentrations may remain elevated for prolonged periods. 

The potential for toxicity from high dose regimens or delayed excretion is reduced by the 
administration of leucovorin calcium during the final phase of methotrexate plasma elimination. 

Pharmacokinetic monitoring of methotrexate serum concentrations may help identify those 
patients at high risk for methotrexate toxicity and aid in proper adjustments of leucovorin dosing. 
Guidelines for monitoring serum methotrexate levels, and for adjustment of leucovorin dosing to 
reduce the risk of methotrexate 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. 

INDICATIONS AND USAGE 
Neoplastic Diseases 
Methotrexate is indicated in the treatment of gestational choriocarcinoma, chorioadenoma 
destruens and hydatidiform mole. 

In acute lymphocytic leukemia, methotrexate is indicated in the prophylaxis of meningeal 
leukemia and is used in maintenance therapy in combination with other chemotherapeutic agents. 
Methotrexate is also indicated in the treatment of meningeal leukemia. 

Methotrexate is used alone or in combination with other anticancer agents in the treatment of 
breast cancer, epidermoid cancers of the head and neck, advanced mycosis fungoides (cutaneous 
T cell lymphoma), and lung cancer, particularly squamous cell and small cell types. 
Methotrexate is also used in combination with other chemotherapeutic agents in the treatment of 
advanced stage non-Hodgkin’s lymphomas. 

Methotrexate in high doses followed by leucovorin rescue in combination with other 
chemotherapeutic agents is effective in prolonging relapse-free survival in patients with non-
metastatic osteosarcoma who have undergone surgical resection or amputation for the primary 
tumor. 

Psoriasis
Methotrexate is indicated in the symptomatic control of severe, recalcitrant, disabling psoriasis 
that is not adequately responsive to other forms of therapy, but only when the diagnosis has been 
established, as by biopsy and/or after dermatologic consultation. It is important to ensure that a 
psoriasis “flare” is not due to an undiagnosed concomitant disease affecting immune responses. 
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Rheumatoid Arthritis including Polyarticular-Course Juvenile Rheumatoid Arthritis 
Methotrexate is indicated in the management of selected adults with severe, active rheumatoid 
arthritis (ACR criteria), or children with active polyarticular-course juvenile rheumatoid arthritis, 
who have had an insufficient therapeutic response to, or are intolerant of, an adequate trial of 
first-line therapy including full dose non-steroidal anti-inflammatory agents (NSAIDs). 

Aspirin, (NSAIDs), and/or low dose steroids may be continued, although the possibility of 
increased toxicity with concomitant use of NSAIDs including salicylates has not been fully 
explored. (See PRECAUTIONS, Drug Interactions.) Steroids may be reduced gradually in 
patients who respond to methotrexate. Combined use of methotrexate with gold, penicillamine, 
hydroxychloroquine, sulfasalazine, or cytotoxic agents, has not been studied and may increase 
the incidence of adverse effects. Rest and physiotherapy as indicated should be continued. 

CONTRAINDICATIONS
Methotrexate can cause fetal death or teratogenic effects when administered to a pregnant 
woman. Methotrexate is contraindicated in pregnant 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 
methotrexate until pregnancy is excluded and should be fully counseled on the serious risk to the 
fetus (see PRECAUTIONS) should they become pregnant while undergoing treatment. 
Pregnancy should be avoided if either partner is receiving methotrexate; during and for a 
minimum of three months after therapy for male patients, and during and for at least one 
ovulatory 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 alcoholism, alcoholic liver disease or other 
chronic liver disease should not receive methotrexate. 

Patients with psoriasis or rheumatoid arthritis who have overt or laboratory evidence of 
immunodeficiency syndromes should not receive 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 a known hypersensitivity to methotrexate should not receive the drug. 

WARNINGS - SEE BOXED WARNINGS. 
Use caution when administering high-dose methotrexate to patients receiving proton pump 
inhibitor (PPI) therapy. Case reports and published population pharmacokinetic studies suggest 
that concomitant use of some PPIs, such as omeprazole, esomeprazole, and pantoprazole, with 
methotrexate (primarily at high dose), may elevate and prolong serum levels of methotrexate 
and/or its metabolite hydroxymethotrexate, possibly leading to methotrexate toxicities. In two of 
these cases, delayed methotrexate elimination was observed when high-dose methotrexate was 
co-administered with PPIs, but was not observed when methotrexate was co-administered with 
ranitidine. However, no formal drug interaction studies of methotrexate with ranitidine have been 
conducted.
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Methotrexate formulations and diluents containing preservatives must not be used for intrathecal 
or high dose methotrexate therapy. 

PRECAUTIONS
General
Methotrexate has the potential for serious toxicity (See Boxed WARNINGS). Toxic effects may 
be related in frequency and severity to dose or frequency 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 early. When such 
reactions do occur, the drug should be reduced in dosage or discontinued and appropriate 
corrective measures should be taken. If necessary, this could include the use of leucovorin 
calcium and/or acute, intermittent hemodialysis with a high-flux dialyzer. (See 
OVERDOSAGE). If methotrexate 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 not been well studied in older individuals. Due to 
diminished hepatic and renal function as well as decreased folate stores in this population, 
relatively 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 affect the ability to drive or operate machinery. 

Information for Patients 
Patients should be informed of the early signs and symptoms of toxicity, of the need to see their 
physician promptly if they occur, and the need for close follow-up, including periodic laboratory 
tests to monitor toxicity. 

Both the physician and pharmacist should emphasize to the patient that the recommended dose is 
taken weekly in rheumatoid arthritis and psoriasis, and that mistaken daily use of the 
recommended dose has led to fatal toxicity. Prescriptions should not be written or refilled on a 
PRN basis. 

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

Laboratory Tests 
Patients undergoing methotrexate therapy should be closely monitored so that toxic effects are 
detected promptly. Baseline assessment should include a complete blood count with differential 
and platelet counts, hepatic enzymes, renal function tests and a chest X-ray. During therapy of 
rheumatoid arthritis and psoriasis, monitoring of these parameters is recommended: hematology 
at least monthly, renal function and liver function every 1 to 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 (e.g., dehydration), more frequent 
monitoring may also be indicated. 

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

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

Drug Interactions 
Nonsteroidal anti-inflammatory drugs should not be administered prior to or concomitantly with 
the high doses of methotrexate, such as used in the treatment of osteosarcoma. Concomitant 
administration of some NSAIDs with high dose methotrexate therapy has been reported to 
elevate and prolong serum methotrexate levels, resulting in deaths from severe hematologic and 
gastrointestinal toxicity. 

Caution should be used when NSAIDs and salicylates are administered concomitantly with lower 
doses of methotrexate. These drugs have been reported to reduce the tubular 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 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 increased because of 
displacement by certain drugs, such as salicylates, phenylbutazone, phenytoin, and sulfonamides. 
Renal tubular transport is also diminished by probenecid; use of methotrexate with this drug 
should be carefully monitored. 

In the treatment of patients with osteosarcoma, caution must be exercised if high-dose 
methotrexate is administered in combination with a potentially nephrotoxic chemotherapeutic 
agent (e.g., cisplatin). 

Methotrexate increases the plasma levels of mercaptopurine. The combination of methotrexate 
and mercaptopurine may therefore require dose adjustment. 

Oral antibiotics such as tetracycline, chloramphenicol, and nonabsorbable broad spectrum 
antibiotics, may decrease intestinal absorption of methotrexate 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 methotrexate; increased serum concentrations of 
methotrexate with concomitant hematologic and gastrointestinal toxicity have been observed 
with high and low dose methotrexate. Use of methotrexate with penicillins should be carefully 
monitored.

The potential for increased hepatotoxicity when methotrexate is administered with other 
hepatotoxic agents has not been evaluated. However, hepatotoxicity has been reported in such 
cases. Therefore, patients receiving concomitant therapy with methotrexate and other potential 
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hepatotoxins (e.g., azathioprine, retinoids, sulfasalazine) 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 responses to 
systemically administered methotrexate. Preliminary animal and human studies have shown that 
small quantities of intravenously administered leucovorin enter the CSF primarily as 5-
methyltetrahydrofolate and, in humans, remain 1 to 3 orders of magnitude lower than the usual 
methotrexate concentrations following intrathecal administration. However, high doses of 
leucovorin may reduce the efficacy of intrathecally administered methotrexate. 

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

Carcinogenesis, Mutagenesis, Impairment of Fertility 
No controlled human data exist regarding the risk of neoplasia with methotrexate. Methotrexate 
has been evaluated in a number of animal studies for carcinogenic potential with inconclusive 
results. Although there is evidence that methotrexate causes chromosomal damage to animal 
somatic cells and human bone marrow cells, the clinical significance remains uncertain. Non-
Hodgkin’s lymphoma and other tumors have been reported in patients receiving low-dose oral 
methotrexate. However, there have been instances of malignant lymphoma arising during 
treatment with low-dose oral methotrexate, which have regressed completely following 
withdrawal of methotrexate, without requiring active anti-lymphoma treatment. Benefits should 
be weighed against the potential risk 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 impairment of fertility, 
oligospermia and menstrual dysfunction in humans, during and for a short period after cessation 
of therapy. 

Pregnancy
Psoriasis and rheumatoid arthritis: Methotrexate is in Pregnancy Category X. See 
CONTRAINDICATIONS.

Nursing 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 clinical studies evaluating the use of methotrexate in children and adolescents (i.e., 
patients 2 to 16 years of age) with JRA demonstrated safety comparable to that observed in 
adults with rheumatoid arthritis (see CLINICAL PHARMACOLOGY, ADVERSE 
REACTIONS and DOSAGE AND ADMINISTRATION.)

Methotrexate injectable formulations containing the preservative benzyl alcohol are not 
recommended for use in neonates. There have been reports of fatal ‘gasping syndrome’ in 
neonates (children less than one month of age) following the administrations of intravenous 
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solutions containing the preservative benzyl alcohol. Symptoms include a striking onset of 
gasping respiration, hypotension, bradycardia, and cardiovascular collapse. 

Serious neurotoxicity, frequently manifested as generalized or 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/m2). (See 
PRECAUTIONS, Organ System Toxicity, Neurologic).

Geriatric Use 
Clinical studies of methotrexate did not include sufficient numbers of subjects age 65 and over to 
determine whether they respond differently from younger subjects. In 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 metabolism) 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., 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 marrow suppression, thrombocytopenia, and pneumonitis may increase with age. See 
Boxed WARNINGS and 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. 

Hematologic: Methotrexate can suppress hematopoiesis and cause anemia, aplastic anemia, 
pancytopenia, leukopenia, neutropenia, and/or thrombocytopenia. In patients with malignancy 
and preexisting hematopoietic impairment, the drug should be used with caution, if at all. In 
controlled clinical trials in rheumatoid arthritis (n=128), leukopenia (WBC <3000/mm3) 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 immediately if there is a 
significant drop in blood counts. In the treatment of neoplastic diseases, methotrexate should be 
continued only if the potential benefit warrants the risk of severe myelosuppression. Patients 
with profound granulocytopenia 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 potentially 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. 
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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 detectable 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 1.0 to 1.5 grams. Moderate fibrosis or any cirrhosis normally 
leads 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 relatively 
common pretherapy. Although these mild changes are usually not a reason to avoid or 
discontinue methotrexate 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 been confirmed to date. Persistent 
abnormalities in liver function 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 before 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 
even longer use will increase these risks.  

Liver function tests should be performed at baseline at 4 to 8 week intervals in patients receiving 
methotrexate for rheumatoid arthritis. Pretreatment liver biopsy should be performed for patients 
with a history of excessive alcohol consumption, persistently abnormal baseline liver function 
test values or chronic hepatitis B or C infection. During therapy, liver biopsy should be 
performed if there are persistent liver function test abnormalities or there is a decrease in serum 
albumin below the normal range (in the setting of well controlled rheumatoid arthritis). 

If the results of a liver biopsy show mild changes (Roenigk, grades I, II, IIIa), methotrexate may 
be continued and the patient monitored as per recommendations listed above. Methotrexate 
should be discontinued in any patient who displays persistently abnormal liver function tests and 
refuses liver biopsy or in any patient whose liver biopsy shows moderate to severe changes 
(Roenigk grade IIIb or IV). 

Infection or Immunologic States: Methotrexate should be used with extreme caution in the 
presence of active infection, and is usually contraindicated in patients with overt or laboratory 
evidence of immunodeficiency syndromes. Immunization may be ineffective when given during 
methotrexate therapy. Immunization with live virus vaccines is generally not recommended. 
There have been reports of disseminated vaccinia infections after smallpox immunizations in 
patients receiving methotrexate therapy. Hypogammaglobulinemia has been reported rarely. 

Potentially fatal opportunistic infections, especially Pneumocystis carinii pneumonia, may occur 
with methotrexate therapy. When a patient presents with pulmonary symptoms, the possibility of 
Pneumocystis carinii pneumonia should be considered. 

Neurologic: There have been reports of leukoencephalopathy following intravenous 
administration of methotrexate to patients who have had craniospinal irradiation. Serious
neurotoxicity, frequently manifested as generalized or 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/m2). Symptomatic 
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patients were commonly noted to have leukoencephalopathy and/or microangiopathic 
calcifications on diagnostic imaging studies. Chronic leukoencephalopathy 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 always result in 
complete recovery. 

A transient acute neurologic syndrome has been observed in patients treated with high dose 
regimens. Manifestations of this stroke-like encephalopathy 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 manifested by such symptoms as 
headache, back pain, nuchal rigidity, and fever; sub-acute myelopathy characterized by 
paraparesis/paraplegia associated with involvement with one or more spinal nerve roots; chronic 
leukoencephalopathy manifested by confusion, irritability, somnolence, ataxia, dementia, 
seizures and coma. This condition can be progressive and even fatal. 

Pulmonary: Pulmonary symptoms (especially a dry nonproductive cough) or a non-specific 
pneumonitis occurring during methotrexate therapy may be indicative of a potentially dangerous 
lesion and require interruption of treatment and careful investigation. Although clinically 
variable, the typical patient with methotrexate induced lung disease presents with fever, cough, 
dyspnea, hypoxemia, and an infiltrate on chest X-ray; infection (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 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 including adequate 
hydration, urine alkalinization and measurement 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 dermatitis, skin necrosis, and erythema multiforme, have 
been reported in children and adults, within days of oral, intramuscular, intravenous, or 
intrathecal methotrexate administration. Reactions were noted after single or multiple 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 slowly from third space compartments (e.g., pleural effusions or ascites). This 
results in a prolonged terminal plasma half-life and unexpected toxicity. In patients with 
significant third space accumulations, it is advisable to evacuate the fluid before treatment and to 
monitor plasma methotrexate 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 TO DOSE AND FREQUENCY OF ADMINISTRATION. THE MOST 
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SERIOUS REACTIONS ARE DISCUSSED ABOVE UNDER ORGAN SYSTEM 
TOXICITY IN THE PRECAUTION 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, 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 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. 

Alimentary System: gingivitis, pharyngitis, stomatitis, anorexia, nausea, vomiting, diarrhea, 
hematemesis, melena, gastrointestinal ulceration and bleeding, enteritis, pancreatitis. 

Blood and Lymphatic System Disorders: suppressed hematopoiesis, anemia, aplastic anemia, 
pancytopenia, leukopenia, neutropenia, thrombocytopenia, agranulocytosis, eosinophilia, 
lymphadenopathy and lymphoproliferative disorders (including reversible). 
Hypogammaglobulinemia has been reported rarely. 

Cardiovascular: pericarditis, pericardial effusion, hypotension, and thromboembolic events 
(including arterial thrombosis, cerebral thrombosis, deep vein thrombosis, retinal vein 
thrombosis, thrombophlebitis, and pulmonary embolus). 

Central Nervous System: headaches, drowsiness, blurred vision, transient blindness, speech 
impairment including dysarthria and aphasia, hemiparesis, paresis and convulsions have also 
occurred following administration of methotrexate. Following low doses, there have been 
occasional reports of transient subtle cognitive dysfunction, mood alteration or unusual cranial 
sensations, leukoencephalopathy, or encephalopathy. 

Hepatobiliary Disorders: hepatotoxicity, acute hepatitis, chronic fibrosis and cirrhosis, hepatic 
failure, decrease in serum albumin, liver enzyme elevations. 

Infection: There have been case reports of sometimes fatal opportunistic infections in patients 
receiving methotrexate therapy for neoplastic and non-neoplastic diseases. Pneumocystis carinii 
pneumonia was the most common opportunistic infection. There have also been reports of 
infections, pneumonia, Cytomegalovirus infection, including cytomegaloviral pneumonia, sepsis, 
fatal sepsis, nocardiosis; histoplasmosis, cryptococcosis, Herpes zoster, H. simplex hepatitis, and 
disseminated H. simplex.

Musculoskeletal System: stress fracture. 

Ophthalmic: conjunctivitis, serious visual changes of unknown etiology. 

Pulmonary System: respiratory fibrosis, respiratory failure, alveolitis, interstitial pneumonitis 
deaths have been reported, and chronic interstitial obstructive pulmonary disease has 
occasionally occurred. 

Skin: erythematous rashes, pruritus, urticaria, photosensitivity, pigmentary changes, alopecia, 
ecchymosis, telangiectasia, acne, furunculosis, erythema multiforme, toxic epidermal necrolysis, 
Stevens-Johnson syndrome, skin necrosis, skin ulceration and exfoliative dermatitis. 
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Urogenital System: severe nephropathy or renal failure, azotemia, cystitis, hematuria, 
proteinuria; defective oogenesis or spermatogenesis, transient oligospermia, menstrual 
dysfunction, vaginal discharge, and gynecomastia; infertility, abortion, fetal death, fetal defects. 

Other rarer reactions related to or attributed to the use of methotrexate such as nodulosis, 
vasculitis, arthralgia/myalgia, loss of libido/impotence, diabetes, osteoporosis, sudden death, 
lymphoma, including reversible lymphomas, tumor lysis syndrome, soft tissue necrosis and 
osteonecrosis. Anaphylactoid reactions have been reported. 

Adverse Reactions in Double-Blind Rheumatoid Arthritis Studies 
The approximate incidences of methotrexate-attributed (i.e. placebo rate subtracted) adverse 
reactions in 12 to 18 week double-blind studies of patients (n=128) with rheumatoid arthritis 
treated with low-dose oral (7.5 to 15 mg/week) 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 less than 100,000/mm3).

Incidence 1% to 3%: Rash/pruritis/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, epistatix, 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 literature 
reports (Roenigk, 1969, and Nyfors, 1978) describing large series (n=204, 248) of psoriasis 
patients treated with methotrexate. Dosages ranged up to 25 mg per week and treatment was 
administered for up to four years. With the exception of alopecia, photosensitivity, 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 approximate incidences of 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 concomitant nosteroidal anti-inflammatory drugs, 
and some also were taking low doses of corticosteroids): elevated liver function tests, 14%; 
gastrointestinal reactions (e.g., nausea, vomiting, diarrhea), 11%; stomatitis, 2%; leukopenia, 
2%; headache, 1.2%; alopecia, 0.5%; dizziness, 0.2%; and rash, 0.2%. Although 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. 
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OVERDOSAGE
Leucovorin is indicated to diminish the toxicity and counteract the effect of inadvertently 
administered overdosages of methotrexate. Leucovorin administration should begin as promptly 
as possible. As the time interval between methotrexate administration and leucovorin initiation 
increases, the effectiveness of leucovorin in counteracting toxicity decreases. Monitoring of the 
serum methotrexate concentration is essential in determining the optimal dose and duration of 
treatment with leucovorin. 

In cases of massive overdosage, hydration and urinary alkalinization may be necessary to prevent 
the precipitation of methotrexate and/or its metabolites in the renal tubules. Generally speaking, 
neither hemodialysis nor peritoneal dialysis has been shown to improve methotrexate 
elimination. 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, alkaline diuresis and rapid CSF drainage and ventriculolumbar perfusion. 

In postmarketing experience, overdose with methotrexate has generally occurred with oral and 
intrathecal administration, although intravenous and intramuscular overdose have also been 
reported.

Reports of oral overdose often indicate accidental daily administration instead of weekly (single 
or divided doses). Symptoms commonly reported following oral overdose include those 
symptoms and signs reported at pharmacologic doses, particularly hematologic and 
gastrointestinal reaction. For example, leukopenia, thrombocytopenia, anemia, pancytopenia, 
bone marrow suppression, mucositis, stomatitis, oral ulceration, nausea, vomiting, 
gastrointestinal 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 convulsion, and acute toxic encephalopathy. 
In some cases, no symptoms were reported. There have 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 intravenous 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 levels are obtained. Methotrexate injection may be given 
by the intramuscular, intravenous or intra-arterial route. However, the preserved formulation 
contains Benzyl Alcohol and must not be used for intrathecal or high dose therapy. Parenteral 
drug products should be inspected visually for particulate matter and discoloration prior to 
administration, whenever solution and container permit. 
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Choriocarcinoma and similar trophoblastic diseases: Methotrexate is administered orally or 
intramuscularly in doses of 15 to 30 mg daily for a five-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 manifesting toxic symptoms subside. The effectiveness of therapy is ordinarily 
evaluated by 24 hour quantitative analysis of urinary chorionic gonadotropin (hCG), which 
should return to normal or less than 50 IU/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 combination therapy of methotrexate 
with other antitumor drugs has been reported as being useful.  

Since hydatidiform mole may precede choriocarcinoma, prophylactic chemotherapy with 
methotrexate has been recommended. 

Chorioadenoma destruens is considered to be an invasive form of hydatidiform mole. 

Methotrexate is administered in these disease states in doses similar to those recommended for 
choriocarcinoma. 

Leukemia: Acute lymphoblastic leukemia in pediatric patients and young adolescents 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 lymphoblastic leukemias. More recently corticosteroid 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/m2 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 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 is initiated, as follows: Methotrexate is administered 2 times weekly either 
by mouth or intramuscularly in total weekly doses of 30 mg/m2. 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 combination chemotherapy regimens have been used for both induction and 
maintenance therapy in acute lymphoblastic leukemia. The physician should be familiar with the 
new advances in antileukemic therapy. 

Meningeal Leukemia: In the treatment of prophylaxis of meningeal leukemia, methotrexate must 
be administered intrathecally. Preservative free methotrexate is diluted to a concentration of 1 
mg/mL in an appropriate sterile, preservative free medium such as 0.9% Sodium Chloride 
Injection, USP.  

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

Intrathecal methotrexate administration at a dose of 12 mg/m2 (maximum 15 mg) has been 
reported to result in low CSF methotrexate concentrations and reduced efficacy in pediatric 
patients and high concentrations and neurotoxicity in adults. The following dosage regimen is 
based on age instead of body surface area: 
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AGE (years) DOSE (mg) 
<1 6 
1 8 
2 10 

3 or older 12

In one study in patients under the age of 40, this dosage regimen appeared to result in more 
consistent CSF methotrexate concentrations and less neurotoxicity. Another study in pediatric 
patients with acute lymphocytic leukemia compared this regimen to a dose of 12 mg/m2

(maximum 15 mg), a significant reduction in the rate of CNS relapse was observed in the group 
whose dose was based on age. 

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

For treatment of meningeal leukemia, intrathecal methotrexate may be given at intervals of 2 to 5 
days. However, administration at intervals of less than 1 week may result in increased subacute 
toxicity. Methotrexate is administered until the cell count of the cerebrospinal fluid returns to 
normal. At this point one additional dose is advisable. For prophylaxis against meningeal 
leukemia, the dosage is the same as for treatment except for the intervals of administration. On 
this subject, it is advisable for the physician to consult the medical literature. 

Untoward side effects may occur with any given intrathecal injection and are commonly 
neurological in character. Large doses may cause convulsions. Methotrexate given by the 
intrathecal route appears significantly in the systemic circulation and may cause systemic 
methotrexate toxicity. Therefore, systemic antileukemic therapy with the drug should be 
appropriately adjusted, reduced or discontinued. Focal leukemic involvement of the central 
nervous system may not respond to intrathecal chemotherapy and is best treated with 
radiotherapy.

Lymphomas: In Burkitt’s tumor, Stages I-II, methotrexate has produced prolonged remissions in 
some cases. Recommended dosage is 10 to 25 mg/day orally for 4 to 8 days. In Stage III, 
methotrexate is commonly given concomitantly with other antitumor agents. Treatment in all 
stages usually consists of several courses of the drug interposed with 7 to 10 day rest periods. 
Lymphosarcomas in Stage III may respond to combined drug therapy with methotrexate given in 
doses of 0.625 to 2.5 mg/kg daily. 

Mycosis fungoides (cutaneous T cell lymphoma): Therapy with methotrexate as a single agent 
appears to produce clinical responses in up to 50% of patients treated. Dosage in early stages is 
usually 5 to 50 mg once weekly. Dose reduction or cessation is guided by patient response and 
hematologic monitoring. Methotrexate has also been administered twice weekly in doses ranging 
from 15 to 37.5 mg in patients who have responded poorly to weekly therapy. Combination 
chemotherapy regimens that include intravenous methotrexate administered at higher doses with 
leucovorin rescue have been utilized 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 
bleomycin, cyclophosphamide and dactinomycin (BCD) in the doses and schedule shown in the 
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table below. The starting dose for high-dose methotrexate treatment is 12 grams/m2. 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/m2 in 
subsequent treatments. If the patient is vomiting or is unable to tolerate oral medication, 
leucovorin is given IV or IM at the same dose and schedule. 

Drug* Dose* Treatment Week After Surgery 
Methotrexate

Leucovorin

12 g/m2 IV as 4 hour 
infusion (starting dose) 

15 mg orally every six 
hours for 10 doses starting 
at 24 hours after start of 
methotrexate infusion  

4,5,6,7,11,12,15,16,29,30,44,45

- - -

Doxorubicin† as a single 
drug 30 mg/m2 day IV x 3 days 8,17

Doxorubicin†

Cisplatin†
50 mg/m2 IV 
100 mg/m2 IV 

20,23,33,36
20,23,33,36

Bleomycin†

Cyclophosphamide†

Dactinomycin†

15 units/m2 IV x 2 days 
600 mg/m2 IV x 2 days 
0.6 mg/m2 IV x 2 days 

2,13,26,39,42
2,13,26,39,42
2,13,26,39,42

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

†  See each respective package insert for full prescribing information. Dosage modifications may be necessary 
because of drug-induced toxicity. 

When these higher doses of methotrexate 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 until recovery if: 

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 level 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 renal 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 measured prior to each subsequent course of therapy. If 

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

3.  Patients must be well hydrated, and must be treated with sodium bicarbonate for urinary 
alkalinization.
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a. Administer 1,000 mL/m2 of intravenous fluid over 6 hours prior to initiation of the 
methotrexate infusion. Continue hydration at 125 mL/m2/hr (3 liters/m2/day) during 
the methotrexate infusion, and for 2 days after the infusion has been completed. 

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

4.  Repeat serum creatinine and serum methotrexate 24 hours after starting methotrexate and at 
least once daily until the methotrexate level is below 5 x 10-8 mol/L (0.05 micromolar). 

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

Patients who experience delayed early methotrexate elimination are likely to develop 
nonreversible oliguric renal failure. In addition to appropriate leucovorin therapy, these patients 
require continuing hydration and urinary alkalinization, and close monitoring of fluid and 
electrolyte status, until the serum methotrexate level has fallen to below 0.05 micromolar and the 
renal failure has resolved. If necessary, acute, intermittent hemodialysis with a high-flux dialyzer 
may also be beneficial in these patients. 

6.  Some patients will have abnormalities in methotrexate elimination, or abnormalities 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 toxicity 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 methotrexate 
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, Rheumatoid Arthritis, and Juvenile Rheumatoid Arthritis 
Adult Rheumatoid Arthritis: Recommended Starting Dosage Schedules 

1.  Single oral doses of 7.5 mg once weekly.†
2.  Divided oral dosages of 2.5 mg at 12 hour intervals for 3 doses given as a course once 

weekly.†
 † Methotrexate Sodium Tablets for oral administration are available. 

Polyarticular-Course Juvenile Rheumatoid Arthritis: The recommended starting dose is 10 
2mg/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 a 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/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 1.0 mg/kg/wk) may have better absorption and fewer gastrointestinal side 
effects if methotrexate is administered either intramuscularly or subcutaneously. 
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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 maintained 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 conception 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 to adverse effects 
(See ADVERSE REACTIONS). Maximal myelosuppression usually occurs in seven to ten 
days.

Psoriasis: Recommended Starting Dose Schedule: 
1.  Weekly single oral, IM or IV dosage schedule: 10 to 25 mg per week until adequate 

response is achieved.†
2.  Divided oral dose schedule 2.5 mg at 12 hour intervals for three doses.†

 †Methotrexate 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 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 possible 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 
guidelines on this subject have been published.1-7 There is no general agreement that all of the 
procedures recommended in the guidelines are necessary or appropriate.

DILUTION INSTRUCTIONS FOR LIQUID METHOTREXATE INJECTION 
PRODUCT
Methotrexate Injection, USP, Isotonic Liquid, Contains Preservative 
If desired, the solution may be further diluted with a compatible medium such as Sodium 
Chloride Injection, USP. Storage for 24 hours at a temperature of 21°C to 25°C results in a 
product which is within 90% of label potency. 

Methotrexate Injection, USP, Isotonic Liquid, Preservative Free, for Single Use Only 
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If desired, the solution may be further diluted immediately prior to use with an appropriate 
sterile, preservative free medium such as 5% Dextrose Solution, USP or Sodium Chloride 
Injection, USP. 

HOW SUPPLIED 
Parenteral:
Methotrexate Injection, USP, Isotonic Liquid, Contains Preservative. Each 25 mg/mL, 2 mL vial 
contains methotrexate sodium equivalent to 50 mg methotrexate. 

50 mg, 2 mL Vial NDC 61703-350-38 

Methotrexate Injection, USP, Isotonic Liquid, Preservative Free, for Single Use Only. Each 10 
mg/mL, 2 mL vial contains methotrexate sodium equivalent to 20 mg methotrexate. 

20 mg, 2 mL Vial NDC 61703-352-07 

Methotrexate Injection, USP, Isotonic Liquid, Preservative Free, for Single Use Only. Each 25 
mg/mL, 20 mL, 40 mL and 100 mL vial  contains methotrexate sodium equivalent to 500 mg, 1 
g and 2.5 g methotrexate respectively. 

500 mg, 20 mL Vial NDC 61703-408-22 
1 g, 40 mL Vial NDC 61703-408-41 
2.5 g, 100 mL Vial NDC 61703-351-59 

Store at controlled room temperature, 25°C (77°F); excursions permitted to 15° to 30°C 
(59° to 86°F). PROTECT FROM LIGHT. 

Hospira, Inc. 
Lake Forest, IL 60045 

Product of Australia 

Revised: October, 2011 
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‡LEUCOVORIN RESCUE SCHEDULES FOLLOWING TREATMENT WITH HIGHER 
DOSES OF METHOTREXATE 
Clinical Situation  Laboratory Findings  Leucovorin Dosage and 

Duration
Normal Methotrexate Serum methotrexate level  15 mg PO, IM, or IV q 6 hours 
Elimination   approximately 10 micromolar for 60 hours (10 doses starting 

at 24 hours after at 24 hours after start of 
administration, 1 micromolar methotrexate infusion).  
at 48 hours, and less than 0.2 
micromolar at 72 hours.  

Delayed Late Methotrexate Serum methotrexate level  Continue 15 mg PO, IM, or IV 
Elimination   remaining above 0.2 q six hours, until methotrexate 

micromolar at 72 hours, and level is less than 0.05 
more than 0.05 micromolar at micromolar.  
96 hours after administration.  

Delayed Early Methotrexate Serum methotrexate level of 150 mg IV q three hours, until 
Elimination and/or Evidence 50 micromolar or more at 24 methotrexate level is less than 
of Acute Renal Injury hours, or 5 micromolar or 1 micromolar; then 15 mg IV 

more at 48 hours after q three hours until 
administration, OR; a 100% or methotrexate level is less than 
greater increase in serum 0.05 micromolar.  
creatinine level at 24 hours 
after methotrexate 
administration, (e.g., an 
increase from 0.5 mg/dL to a 
level of 1 mg/dL or more). 

REFERENCES 
1.  Controlling Occupation Exposure to Hazardous Drugs (OSHA Work-Practice 

Guidelines). Am J Health Syst Pharma 1996: 53:1669-1685. 
2.  Recommendations for the Safe Handling of Parenteral Antineoplastic Drugs. NIH 

Publication No. 83-2621. For sale by the Superintendent of Documents, U.S. Government 
Printing Office, Washington, DC 20402. 

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

4.  National Study Commission on Cytotoxic Exposure-Recommendations for Handling 
Cytotoxic Agents. Available from Louis P. Jeffrey, ScD, Chairman, National Study 
Commission on Cytotoxic Exposure, Massachusetts College of Pharmacy and Allied 
Health Sciences, 179 Longwood Avenue, Boston, Massachusetts 02115. 

5.  Clinical Oncological Society of Australia: Guidelines and Recommendations for Safe 
Handling of Antineoplastic Agents. Med J Australia 1983; 1:426-428. 

6.  Jones RB, et al. Safe Handling of Chemotherapeutic Agents: A Report from the Mount 
Sinai Medical Center. Ca- A Cancer Journal for Clinicians Sept/Oct 1983; 258-263. 

7.  American Society of Hospital Pharmacists Technical Assistance Bulletin on Handling 
Cytotoxic and Hazardous Drugs. Am J Hosp Pharm 1990; 47:1033-1049. 
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NDA 011719/S-117  
Methotrexate Injection, USP  

“Contains preservative” 
(Methotrexate Injection, USP Isotonic Liquid, Contains Preservative)
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Methotrexate Injection, USP 
(Contains Preservative) 
Rx only 

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 IS 
NOT ADEQUATELY RESPONSIVE TO OTHER FORMS OF THERAPY. 

DEATHS HAVE BEEN REPORTED WITH THE USE OF METHOTREXATE IN THE 
TREATMENT OF MALIGNANCY, PSORIASIS, AND RHEUMATOID 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 REGIMENS FOR OTHER NEOPLASTIC DISEASES 
ARE INVESTIGATIONAL AND A THERAPEUTIC ADVANTAGE 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 congenital 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 psoriasis or rheumatoid arthritis should not receive methotrexate. 
(See CONTRAINDICATIONS.)

2.  Methotrexate elimination is reduced in patients with impaired renal functions, ascites, or 
pleural effusions. Such patients require especially careful 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 concomitant administration of 
methotrexate (usually in high dosage) along with some nonsteroidal anti-inflammatory 
drugs (NSAIDs). (See PRECAUTIONS, Drug Interactions.)
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4.  Methotrexate causes hepatotoxicity, fibrosis and cirrhosis, but generally only after 
prolonged use. Acutely, liver enzyme elevations are frequently seen. These are usually 
transient and asymptomatic, and also do not appear predictive of subsequent hepatic 
disease. Liver biopsy after sustained use often shows histologic changes, and fibrosis and 
cirrhosis have been reported; these latter lesions may not be preceded by symptoms or 
abnormal liver function tests in the psoriasis population. For this reason, periodic liver 
biopsies are usually recommended for psoriatic patients who are under long-term 
treatment. Persistent abnormalities in liver function tests may precede appearance of 
fibrosis or cirrhosis in the rheumatoid arthritis population. (See PRECAUTIONS,
Organ System Toxicity, Hepatic.)

5.  Methotrexate-induced lung disease, including acute or chronic interstitial pneumonitis, is 
a potentially dangerous lesion, which may occur acutely at any time during therapy and 
has been reported at low doses. It is not always fully reversible and fatalities have been 
reported. Pulmonary symptoms (especially a dry, nonproductive cough) may require 
interruption of treatment and careful investigation. 

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

7.  Malignant lymphomas, which may regress following withdrawal of methotrexate, may 
occur in patients receiving low-dose methotrexate and, thus, may not require cytotoxic 
treatment. Discontinue methotrexate first and, if the lymphoma does not regress, 
appropriate treatment should 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 within days of oral, intramuscular, 
intravenous, or intrathecal methotrexate administration. Recovery has been reported with 
discontinuation of therapy. (See PRECAUTIONS, Organ System Toxicity, Skin.)

10.  Potentially fatal opportunistic infections, especially Pneumocystis carinii pneumonia, 
may occur with methotrexate therapy. 

11.  Methotrexate given concomitantly with radiotherapy may increase the risk of soft 
tissue necrosis and osteonecrosis. 

DESCRIPTION 
Methotrexate (formerly Amethopterin) is an antimetabolite used in the treatment of certain 
neoplastic diseases, severe psoriasis, and adult rheumatoid arthritis. 

Chemically methotrexate is N-[4-[[(2,4-diamino-6-pteridinyl) methyl]methylamino]benzoyl]-L-
glutamic acid. 

The structural formula is: 
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Molecular weight: 454.45 C20H22N8O5

Methotrexate Injection, USP is sterile and non-pyrogenic and may be given by the intramuscular, 
intravenous or intra-arterial route. (See DOSAGE AND ADMINISTRATION.) However, the 
preserved formulation contains Benzyl Alcohol and must not be used for intrathecal or high 
dose therapy. 
Methotrexate Injection, USP Isotonic Liquid, Contains Preservative is available in 25 mg/mL, 2 
mL (50 mg) vials. 

Each 25 mg/mL, 2 mL vial contains methotrexate sodium equivalent to 50 mg methotrexate, 
0.9% w/v of Benzyl Alcohol as a preservative, and the following inactive ingredients: Sodium 
Chloride 0.260% w/v and Water for Injection qs ad 100% v. Sodium Hydroxide and, if 
necessary, Hydrochloric Acid are added to adjust the pH to approximately 8.5.  

CLINICAL PHARMACOLOGY 
Methotrexate inhibits dihydrofolic acid reductase. Dihydrofolates must be reduced to 
tetrahydrofolates by this enzyme before they can be utilized as carriers of one-carbon groups in 
the synthesis of purine nucleotides and thymidylate. Therefore, methotrexate interferes with 
DNA synthesis, repair, and cellular replication. Actively proliferating tissues such as malignant 
cells, bone marrow, fetal cells, buccal and intestinal mucosa, and cells of the urinary bladder are 
in general more sensitive to this effect of methotrexate. When cellular proliferation in malignant 
tissues is greater than in most normal tissues, methotrexate may impair malignant growth without 
irreversible damage to normal tissues. 

The mechanism of action in rheumatoid arthritis is unknown; it may affect immune function. 
Two reports describe in vitro methotrexate inhibition of DNA precursor uptake by stimulated 
mononuclear cells, and another describes in animal polyarthritis partial correction by 
methotrexate of spleen cell hyporesponsiveness and suppressed IL 2 production. Other 
laboratories, however, have been unable to demonstrate similar effects. Clarification of 
methotrexate’s effect on immune activity and its relation to rheumatoid immunopathogenesis 
await further studies. 

In patients with rheumatoid arthritis, effects of methotrexate on articular swelling and tenderness 
can be seen as early as 3 to 6 weeks. Although methotrexate clearly ameliorates symptoms of 
inflammation (pain, swelling, stiffness), there is no evidence that it induces remission of 
rheumatoid arthritis nor has a beneficial effect been demonstrated on bone erosions and other 
radiologic changes which result in impaired joint use, functional disability, and deformity. 
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Most studies of methotrexate in patients with rheumatoid arthritis are relatively short term (3 to 6 
months). Limited data from long-term studies indicate that an initial clinical 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 normal 
skin. This differential in proliferation rates is the basis for the use of methotrexate to control the 
psoriatic process. 

Methotrexate in high doses, followed by leucovorin rescue, is used as a part of the treatment of 
patients with non-metastatic osteosarcoma. The original rationale 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 methotrexate may also overcome methotrexate resistance 
caused by impaired active transport, decreased affinity of dihydrofolic acid reductase for 
methotrexate, increased levels of dihydrofolic acid reductase resulting from gene amplification, 
or decreased polyglutamation of methotrexate. The actual mechanism of action is unknown. 

In a 6-month double-blind, placebo-controlled trial of 127 pediatric patients with juvenile 
rheumatoid arthritis (JRA) (mean age, 10.1 years; age range, 2.5 to 18 years; mean duration of 
disease, 5.1 years) on background nonsteroidal anti-inflammatory drugs (NSAIDs) and/or 
prednisone, methotrexate given weekly at an oral dose of 10 mg/m2 provided significant clinical 
improvement compared to placebo as measured by either the physician’s global assessment, or 
by a patient composite (25% reduction in the articular-severity score plus 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 overwhelming majority of the remaining patients 
had systemic-course JRA. All patients were unresponsive to NSAIDs; approximately one-third 
were using low dose corticosteroids. Weekly methotrexate at a dose of 5 mg/m2 was not 
significantly more effective than placebo in this trial. 

Two Pediatric Oncology Group studies (one randomized and one non-randomized) demonstrated 
a significant improvement in relapse-free survival in patients with nonmetastatic osteosarcoma, 
when high dose methotrexate with leucovorin rescue was used in combination with other 
chemotherapeutic agents following surgical resection of the primary tumor. These studies were 
not designed to demonstrate the specific contribution of high dose methotrexate/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 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/m2 or less, methotrexate is generally well 
absorbed with a mean bioavailability of about 60%. The absorption of doses greater than 80 
mg/m2 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% to 95%). A twenty fold difference between highest 
and lowest peak levels (Cmax: 0.11 to 2.3 micromolar after a 20 mg/m2 dose) has been reported. 
Significant interindividual variability has also been noted in time to peak concentration (Tmax:
0.67 to 4 hrs after a 15 mg/m2 dose) and fraction of dose absorbed. The absorption of doses 
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greater than 40 mg/m2 has been reported to be significantly less than that of lower doses. Food 
has been shown to delay absorption and reduce peak concentration. Methotrexate is generally 
completely 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/m2/week in pediatric 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 to 30 mg/m2), or for JRA (3.75 to 26.2 mg/m2), the terminal 
half-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 weight) and steady-state volume of distribution 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 carrier-mediated active 
transport process. At serum concentrations greater than 100 micromolar, passive diffusion 
becomes a major pathway by which effective intracellular concentrations can be achieved. 
Methotrexate in serum is approximately 50% protein bound. Laboratory studies demonstrate that 
it may be displaced from plasma albumin by various compounds including sulfonamides, 
salicylates, tetracyclines, chloramphenicol, and phenytoin. 

Methotrexate does not penetrate the blood-cerebrospinal 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 fluid concentrations after oral dosing were higher in inflamed than uninflamed 
joints. Although salicylates did not interfere with this penetration, prior prednisone treatment 
reduced penetration into inflamed joints to the level of normal joints.  

Metabolism - After absorption, methotrexate undergoes hepatic and intracellular metabolism to 
polyglutamated forms which can be converted back to methotrexate by hydrolase enzymes. 
These polyglutamates act as inhibitors of dihydrofolate reductase and thymidylate synthetase. 
Small amounts of methotrexate polyglutamates may remain in tissues for extended periods. The 
retention and prolonged 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. Accumulation of this metabolite may become significant at the high doses 
used in osteogenic sarcoma. The aqueous solubility of 7-hydroxymethotrexate is 3 to 5 fold 
lower than the parent compound. Methotrexate is partially metabolized by intestinal flora after 
oral administration.  

Half-Life - The terminal half-life reported for methotrexate is approximately three to ten hours 
for patients receiving treatment for psoriasis, or rheumatoid arthritis or low dose antineoplastic 
therapy (less than 30 mg/m2). For patients receiving high doses of methotrexate, the terminal 
half-life is eight to 15 hours. 

Excretion - Renal excretion is the primary route of elimination and is dependent upon dosage and 
route of administration. With IV administration, 80% to 90% of the administered dose is 
excreted unchanged in the urine within 24 hours. There is limited biliary excretion amounting to 
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10% or less of the administered dose. Enterohepatic recirculation of methotrexate has been 
proposed.

Renal excretion occurs by glomerular filtration and active tubular secretion. Nonlinear 
elimination due to saturation of renal tubular reabsorption has been observed in psoriatic patients 
at doses between 7.5 and 30 mg. Impaired renal function, as well as concurrent use of drugs such 
as weak organic acids that also undergo tubular secretion, can markedly increase methotrexate 
serum levels. Excellent correlation has been reported between methotrexate clearance and 
endogenous creatinine clearance. 

Methotrexate clearance rates vary widely and are generally at higher doses. Delayed drug 
clearance has been identified as one of the major factors responsible for methotrexate toxicity. It 
has been postulated that the toxicity of methotrexate for normal tissues is more dependent upon 
the duration 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 effusion, or other 
causes, methotrexate serum concentrations may remain elevated for prolonged periods. 

The potential for toxicity from high dose regimens or delayed excretion is reduced by the 
administration of leucovorin calcium during the final phase of methotrexate plasma elimination. 
Pharmacokinetic monitoring of methotrexate serum concentrations may help identify those 
patients at high risk for methotrexate toxicity and aid in proper adjustments of leucovorin dosing. 
Guidelines for monitoring serum methotrexate levels, and for adjustment of leucovorin dosing to 
reduce the risk of methotrexate 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. 

INDICATIONS AND USAGE 
Neoplastic Diseases 
Methotrexate is indicated in the treatment of gestational choriocarcinoma, chorioadenoma 
destruens and hydatidiform mole. 

In acute lymphocytic leukemia, methotrexate is indicated in the prophylaxis of meningeal 
leukemia and is used in maintenance therapy in combination with other chemotherapeutic agents. 
Methotrexate is also indicated in the treatment of meningeal leukemia. 

Methotrexate is used alone or in combination with other anticancer agents in the treatment of 
breast cancer, epidermoid cancers of the head and neck, advanced mycosis fungoides (cutaneous 
T cell lymphoma), and lung cancer, particularly squamous cell and small cell types. 
Methotrexate is also used in combination with other chemotherapeutic agents in the treatment of 
advanced stage non-Hodgkin’s lymphomas. 

Methotrexate in high doses followed by leucovorin rescue in combination with other 
chemotherapeutic agents is effective in prolonging relapse-free survival in patients with non-
metastatic osteosarcoma who have undergone surgical resection or amputation for the primary 
tumor. 

Psoriasis
Methotrexate is indicated in the symptomatic control of severe, recalcitrant, disabling psoriasis 
that is not adequately responsive to other forms of therapy, but only when the diagnosis has been 
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established, as by biopsy and/or after dermatologic consultation. It is important to ensure that a 
psoriasis “flare” is not due to an undiagnosed concomitant disease affecting immune responses. 

Rheumatoid Arthritis including Polyarticular-Course Juvenile Rheumatoid Arthritis 
Methotrexate is indicated in the management of selected adults with severe, active rheumatoid 
arthritis (ACR criteria), or children with active polyarticular-course juvenile rheumatoid arthritis, 
who have had an insufficient therapeutic response to, or are intolerant of, an adequate trial of 
first-line therapy including full dose non-steroidal anti-inflammatory agents (NSAIDs). 

Aspirin, (NSAIDs), and/or low dose steroids may be continued, although the possibility of 
increased toxicity with concomitant use of NSAIDs including salicylates has not been fully 
explored. (See PRECAUTIONS, Drug Interactions.) Steroids may be reduced gradually in 
patients who respond to methotrexate. Combined use of methotrexate with gold, penicillamine, 
hydroxychloroquine, sulfasalazine, or cytotoxic agents, has not been studied and may increase 
the incidence of adverse effects. Rest and physiotherapy as indicated should be continued. 

CONTRAINDICATIONS 
Methotrexate can cause fetal death or teratogenic effects when administered to a pregnant 
woman. Methotrexate is contraindicated in pregnant 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 
methotrexate until pregnancy is excluded and should be fully counseled on the serious risk to the 
fetus (see PRECAUTIONS) should they become pregnant while undergoing treatment. 
Pregnancy should be avoided if either partner is receiving methotrexate; during and for a 
minimum of three months after therapy for male patients, and during and for at least one 
ovulatory 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 alcoholism, alcoholic liver disease or other 
chronic liver disease should not receive methotrexate. 

Patients with psoriasis or rheumatoid arthritis who have overt or laboratory evidence of 
immunodeficiency syndromes should not receive 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 a known hypersensitivity to methotrexate should not receive the drug. 

WARNINGS - SEE BOXED WARNINGS. 

Use caution when administering high-dose methotrexate to patients receiving proton pump 
inhibitor (PPI) therapy. Case reports and published population pharmacokinetic studies suggest 
that concomitant use of some PPIs, such as omeprazole, esomeprazole, and pantoprazole, with 
methotrexate (primarily at high dose), may elevate and prolong serum levels of methotrexate 
and/or its metabolite hydroxymethotrexate, possibly leading to methotrexate toxicities. In two of 
these cases, delayed methotrexate elimination was observed when high-dose methotrexate was 
co-administered with PPIs, but was not observed when methotrexate was co-administered with 
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ranitidine. However, no formal drug interaction studies of methotrexate with ranitidine have been 
conducted.

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

PRECAUTIONS 
General
Methotrexate has the potential for serious toxicity. (See Boxed WARNINGS.) Toxic effects may 
be related in frequency and severity to dose or frequency 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 early. When such 
reactions do occur, the drug should be reduced in dosage or discontinued and appropriate 
corrective measures should be taken. If necessary, this could include the use of leucovorin 
calcium and/or acute, intermittent hemodialysis with a high-flux dialyzer. (See 
OVERDOSAGE.) If methotrexate 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 not been well studied in older individuals. Due to 
diminished hepatic and renal function as well as decreased folate stores in this population, 
relatively 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 affect the ability to drive or operate machinery. 

Information for Patients 
Patients should be informed of the early signs and symptoms of toxicity, of the need to see their 
physician promptly if they occur, and the need for close follow-up, including periodic laboratory 
tests to monitor toxicity. 

Both the physician and pharmacist should emphasize to the patient that the recommended dose is 
taken weekly in rheumatoid arthritis and psoriasis, and that mistaken daily use of the 
recommended dose has led to fatal toxicity. Prescriptions should not be written or refilled on a 
PRN basis. 

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

Laboratory Tests 
Patients undergoing methotrexate therapy should be closely monitored so that toxic effects are 
detected promptly. Baseline assessment should include a complete blood count with differential 
and platelet counts, hepatic enzymes, renal function tests and a chest X-ray. During therapy of 
rheumatoid arthritis and psoriasis, monitoring of these parameters is recommended: hematology 
at least monthly, renal function and liver function every 1 to 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 (e.g., dehydration), more frequent 
monitoring may also be indicated. 
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Transient liver function test abnormalities are observed frequently after methotrexate 
administration and are usually not cause for modification of methotrexate therapy. Persistent 
liver function test abnormalities, and/or depression of serum albumin may be indicators of 
serious liver toxicity and require evaluation. (See PRECAUTIONS, Organ System Toxicity,
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. 

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

Drug Interactions 
Nonsteroidal anti-inflammatory drugs should not be administered prior to or concomitantly with 
the high doses of methotrexate, such as used in the treatment of osteosarcoma. Concomitant 
administration of some NSAIDs with high dose methotrexate therapy has been reported to 
elevate and prolong serum methotrexate levels, resulting in deaths from severe hematologic and 
gastrointestinal toxicity. 

Caution should be used when NSAIDs and salicylates are administered concomitantly with lower 
doses of methotrexate. These drugs have been reported to reduce the tubular 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 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 increased because of 
displacement by certain drugs, such as salicylates, phenylbutazone, phenytoin, and sulfonamides. 
Renal tubular transport is also diminished by probenecid; use of methotrexate with this drug 
should be carefully monitored. 

In the treatment of patients with osteosarcoma, caution must be exercised if high-dose 
methotrexate is administered in combination with a potentially nephrotoxic chemotherapeutic 
agent (e.g., cisplatin). 

Methotrexate increases the plasma levels of mercaptopurine. The combination of methotrexate 
and mercaptopurine may therefore require dose adjustment. 

Oral antibiotics such as tetracycline, chloramphenicol, and nonabsorbable broad spectrum 
antibiotics, may decrease intestinal absorption of methotrexate 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 methotrexate; increased serum concentrations of 
methotrexate with concomitant hematologic and gastrointestinal toxicity have been observed 
with high and low dose methotrexate. Use of methotrexate with penicillins should be carefully 
monitored.

The potential for increased hepatotoxicity when methotrexate is administered with other 
hepatotoxic agents has not been evaluated. However, hepatotoxicity has been reported in such 
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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 levels should be  
monitored when used concurrently with methotrexate.  

Vitamin preparations containing folic acid or its derivatives may decrease responses to  
systemically administered methotrexate. Preliminary animal and human studies have shown that  
small quantities of intravenously administered leucovorin enter the CSF primarily as 5-
methyltetrahydrofolate and, in humans, remain 1 to 3 orders of magnitude lower than the usual  
methotrexate concentrations following intrathecal administration. However, high doses of  
leucovorin may reduce the efficacy of intrathecally administered methotrexate.  

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

Carcinogenesis, Mutagenesis, Impairment of Fertility  
No controlled human data exist regarding the risk of neoplasia with methotrexate. Methotrexate  
has been evaluated in a number of animal studies for carcinogenic potential with inconclusive  
results. Although there is evidence that methotrexate causes chromosomal damage to animal  
somatic cells and human bone marrow cells, the clinical significance remains uncertain. Non-
Hodgkin’s lymphoma and other tumors have been reported in patients receiving low-dose oral  
methotrexate. However, there have been instances of malignant lymphoma arising during  
treatment with low-dose oral methotrexate, which have regressed completely following 
withdrawal of methotrexate, without requiring active anti-lymphoma treatment. Benefits should  
be weighed against the potential risk 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 impairment of fertility,  
oligospermia and menstrual dysfunction in humans, during and for a short period after cessation  
of therapy.  

Pregnancy  
Psoriasis and rheumatoid arthritis: Methotrexate is in Pregnancy Category X. See  
CONTRAINDICATIONS.  

Nursing 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 clinical studies evaluating the use of methotrexate in children and adolescents (i.e.,  
patients 2 to 16 years of age) with JRA demonstrated safety comparable to that observed in  
adults with rheumatoid arthritis. (See CLINICAL PHARMACOLOGY, ADVERSE  
REACTIONS and DOSAGE AND ADMINISTRATION.)  

Methotrexate injectable formulations containing the preservative benzyl alcohol are not  
recommended for use in neonates. There have been reports of fatal ‘gasping syndrome’ in  
neonates (children less than one month of age) following the administrations of intravenous  
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solutions containing the preservative benzyl alcohol. Symptoms include a striking onset of 
gasping respiration, hypotension, bradycardia, and cardiovascular collapse. 

Serious neurotoxicity, frequently manifested as generalized or 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/m2). (See 
PRECAUTIONS, Organ System Toxicity, Neurologic.)

Geriatric Use 
Clinical studies of methotrexate did not include sufficient numbers of subjects age 65 and over to 
determine whether they respond differently from younger subjects. In 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 metabolism) 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., 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 marrow suppression, thrombocytopenia, and pneumonitis may increase with age. See 
Boxed WARNINGS and 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. 

Hematologic: Methotrexate can suppress hematopoiesis and cause anemia, aplastic anemia, 
pancytopenia, leukopenia, neutropenia, and/or thrombocytopenia. In patients with malignancy 
and preexisting hematopoietic impairment, the drug should be used with caution, if at all. In 
controlled clinical trials in rheumatoid arthritis (n=128), leukopenia (WBC <3000/mm3) 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 immediately if there is a 
significant drop in blood counts. In the treatment of neoplastic diseases, methotrexate should be 
continued only if the potential benefit warrants the risk of severe myelosuppression. Patients 
with profound granulocytopenia 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 potentially 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. 
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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 detectable 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 1.0 to 1.5 grams. Moderate fibrosis or any cirrhosis normally 
leads 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 relatively 
common pretherapy. Although these mild changes are usually not a reason to avoid or 
discontinue methotrexate 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 been confirmed to date. Persistent 
abnormalities in liver function 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 before 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 
even longer use will increase these risks.  

Liver function tests should be performed at baseline at 4 to 8 week intervals in patients receiving 
methotrexate for rheumatoid arthritis. Pretreatment liver biopsy should be performed for patients 
with a history of excessive alcohol consumption, persistently abnormal baseline liver function 
test values or chronic hepatitis B or C infection. During therapy, liver biopsy should be 
performed if there are persistent liver function test abnormalities or there is a decrease in serum 
albumin below the normal range (in the setting of well controlled rheumatoid arthritis). 

If the results of a liver biopsy show mild changes (Roenigk, grades I, II, IIIa), methotrexate may 
be continued and the patient monitored as per recommendations listed above. Methotrexate 
should be discontinued in any patient who displays persistently abnormal liver function tests and 
refuses liver biopsy or in any patient whose liver biopsy shows moderate to severe changes 
(Roenigk grade IIIb or IV). 

Infection or Immunologic States: Methotrexate should be used with extreme caution in the 
presence of active infection, and is usually contraindicated in patients with overt or laboratory 
evidence of immunodeficiency syndromes. Immunization may be ineffective when given during 
methotrexate therapy. Immunization with live virus vaccines is generally not recommended. 
There have been reports of disseminated vaccinia infections after smallpox immunizations in 
patients receiving methotrexate therapy. Hypogammaglobulinemia has been reported rarely. 

Potentially fatal opportunistic infections, especially Pneumocystis carinii pneumonia, may occur 
with methotrexate therapy. When a patient presents with pulmonary symptoms, the possibility of 
Pneumocystis carinii pneumonia should be considered. 

Neurologic: There have been reports of leukoencephalopathy following intravenous 
administration of methotrexate to patients who have had craniospinal irradiation. Serious 
neurotoxicity, frequently manifested as generalized or 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/m2). Symptomatic 
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patients were commonly noted to have leukoencephalopathy and/or microangiopathic 
calcifications on diagnostic imaging studies. Chronic leukoencephalopathy 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 always result in 
complete recovery. 

A transient acute neurologic syndrome has been observed in patients treated with high dose 
regimens. Manifestations of this stroke-like encephalopathy 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 manifested by such symptoms as 
headache, back pain, nuchal rigidity, and fever; sub-acute myelopathy characterized by 
paraparesis/paraplegia associated with involvement with one or more spinal nerve roots; chronic 
leukoencephalopathy manifested by confusion, irritability, somnolence, ataxia, dementia, 
seizures and coma. This condition can be progressive and even fatal. 

Pulmonary: Pulmonary symptoms (especially a dry nonproductive cough) or a non-specific 
pneumonitis occurring during methotrexate therapy may be indicative of a potentially dangerous 
lesion and require interruption of treatment and careful investigation. Although clinically 
variable, the typical patient with methotrexate induced lung disease presents with fever, cough, 
dyspnea, hypoxemia, and an infiltrate on chest X-ray; infection (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 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 including adequate 
hydration, urine alkalinization and measurement 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 dermatitis, skin necrosis, and erythema multiforme, have 
been reported in children and adults, within days of oral, intramuscular, intravenous, or 
intrathecal methotrexate administration. Reactions were noted after single or multiple 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 slowly from third space compartments (e.g., pleural effusions or ascites). This 
results in a prolonged terminal plasma half-life and unexpected toxicity. In patients with 
significant third space accumulations, it is advisable to evacuate the fluid before treatment and to 
monitor plasma methotrexate 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 TO DOSE AND FREQUENCY OF ADMINISTRATION. THE MOST 
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SERIOUS REACTIONS ARE DISCUSSED ABOVE UNDER ORGAN SYSTEM 
TOXICITY IN THE PRECAUTION 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, 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 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. 

Alimentary System: gingivitis, pharyngitis, stomatitis, anorexia, nausea, vomiting, diarrhea, 
hematemesis, melena, gastrointestinal ulceration and bleeding, enteritis, pancreatitis. 

Blood and Lymphatic System Disorders: suppressed hematopoiesis, anemia, aplastic anemia, 
pancytopenia, leukopenia, neutropenia, thrombocytopenia, agranulocytosis, eosinophilia, 
lymphadenopathy and lymphoproliferative disorders (including reversible). 
Hypogammaglobulinemia has been reported rarely. 

Cardiovascular: pericarditis, pericardial effusion, hypotension, and thromboembolic events 
(including arterial thrombosis, cerebral thrombosis, deep vein thrombosis, retinal vein 
thrombosis, thrombophlebitis, and pulmonary embolus). 

Central Nervous System: headaches, drowsiness, blurred vision, transient blindness, speech 
impairment including dysarthria and aphasia, hemiparesis, paresis and convulsions have also 
occurred following administration of methotrexate. Following low doses, there have been 
occasional reports of transient subtle cognitive dysfunction, mood alteration or unusual cranial 
sensations, leukoencephalopathy, or encephalopathy. 

Hepatobiliary Disorders: hepatotoxicity, acute hepatitis, chronic fibrosis and cirrhosis, hepatic 
failure, decrease in serum albumin, liver enzyme elevations. 

Infection: There have been case reports of sometimes fatal opportunistic infections in patients 
receiving methotrexate therapy for neoplastic and non-neoplastic diseases. Pneumocystis carinii 
pneumonia was the most common opportunistic infection. There have also been reports of 
infections, pneumonia, Cytomegalovirus infection, including cytomegaloviral pneumonia, sepsis, 
fatal sepsis, nocardiosis; histoplasmosis, cryptococcosis, Herpes zoster, H. simplex hepatitis, and 
disseminated H. simplex.

Musculoskeletal System: stress fracture. 

Ophthalmic: conjunctivitis, serious visual changes of unknown etiology. 

Pulmonary System: respiratory fibrosis, respiratory failure, alveolitis, interstitial pneumonitis 
deaths have been reported, and chronic interstitial obstructive pulmonary disease has 
occasionally occurred. 

Skin: erythematous rashes, pruritus, urticaria, photosensitivity, pigmentary changes, alopecia, 
ecchymosis, telangiectasia, acne, furunculosis, erythema multiforme, toxic epidermal necrolysis, 
Stevens-Johnson syndrome, skin necrosis, skin ulceration and exfoliative dermatitis. 
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Urogenital System: severe nephropathy or renal failure, azotemia, cystitis, hematuria, 
proteinuria; defective oogenesis or spermatogenesis, transient oligospermia, menstrual 
dysfunction, vaginal discharge, and gynecomastia; infertility, abortion, fetal death, fetal defects. 

Other rarer reactions related to or attributed to the use of methotrexate such as nodulosis, 
vasculitis, arthralgia/myalgia, loss of libido/impotence, diabetes, osteoporosis, sudden death, 
lymphoma, including reversible lymphomas, tumor lysis syndrome, soft tissue necrosis and 
osteonecrosis. Anaphylactoid reactions have been reported. 

Adverse Reactions in Double-Blind Rheumatoid Arthritis Studies 
The approximate incidences of methotrexate-attributed (i.e. placebo rate subtracted) adverse 
reactions in 12 to 18 week double-blind studies of patients (n=128) with rheumatoid arthritis 
treated with low-dose oral (7.5 to 15 mg/week) 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 less than 100,000/mm3).

Incidence 1% to 3%: Rash/pruritis/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, epistatix, 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 literature 
reports (Roenigk, 1969, and Nyfors, 1978) describing large series (n=204, 248) of psoriasis 
patients treated with methotrexate. Dosages ranged up to 25 mg per week and treatment was 
administered for up to four years. With the exception of alopecia, photosensitivity, 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 approximate incidences of 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 concomitant nonsteroidal anti-inflammatory drugs, 
and some also were taking low doses of corticosteroids): elevated liver function tests, 14%; 
gastrointestinal reactions (e.g., nausea, vomiting, diarrhea), 11%; stomatitis, 2%; leukopenia, 
2%; headache, 1.2%; alopecia, 0.5%; dizziness, 0.2%; and rash, 0.2%. Although 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. 
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OVERDOSAGE 
Leucovorin is indicated to diminish the toxicity and counteract the effect of inadvertently 
administered overdosages of methotrexate. Leucovorin administration should begin as promptly 
as possible. As the time interval between methotrexate administration and leucovorin initiation 
increases, the effectiveness of leucovorin in counteracting toxicity decreases. Monitoring of the 
serum methotrexate concentration is essential in determining the optimal dose and duration of 
treatment with leucovorin. 

In cases of massive overdosage, hydration and urinary alkalinization may be necessary to prevent 
the precipitation of methotrexate and/or its metabolites in the renal tubules. Generally speaking, 
neither hemodialysis nor peritoneal dialysis has been shown to improve methotrexate 
elimination. 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, alkaline diuresis and rapid CSF drainage and ventriculolumbar perfusion. 

In postmarketing experience, overdose with methotrexate has generally occurred with oral and 
intrathecal administration, although intravenous and intramuscular overdose have also been 
reported.

Reports of oral overdose often indicate accidental daily administration instead of weekly (single 
or divided doses). Symptoms commonly reported following oral overdose include those 
symptoms and signs reported at pharmacologic doses, particularly hematologic and 
gastrointestinal reaction. For example, leukopenia, thrombocytopenia, anemia, pancytopenia, 
bone marrow suppression, mucositis, stomatitis, oral ulceration, nausea, vomiting, 
gastrointestinal 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 convulsion, and acute toxic encephalopathy. 
In some cases, no symptoms were reported. There have 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 intravenous 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 levels are obtained. Methotrexate injection may be given 
by the intramuscular, intravenous or intra-arterial route. The preserved formulation contains 
Benzyl Alcohol and must not be used for intrathecal or high dose therapy. Parenteral drug 
products should be inspected visually for particulate matter and discoloration prior to 
administration, whenever solution and container permit. 
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Choriocarcinoma and similar trophoblastic diseases: Methotrexate is administered orally or 
intramuscularly in doses of 15 to 30 mg daily for a five-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 manifesting toxic symptoms subside. The effectiveness of therapy is ordinarily 
evaluated by 24 hour quantitative analysis of urinary chorionic gonadotropin (hCG), which 
should return to normal or less than 50 IU/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 combination therapy of methotrexate 
with other antitumor drugs has been reported as being useful.  

Since hydatidiform mole may precede choriocarcinoma, prophylactic chemotherapy with 
methotrexate has been recommended. 

Chorioadenoma destruens is considered to be an invasive form of hydatidiform mole. 
Methotrexate is administered in these disease states in doses similar to those recommended for 
choriocarcinoma. 

Leukemia: Acute lymphoblastic leukemia in pediatric patients and young adolescents 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 lymphoblastic leukemias. More recently corticosteroid 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/m2 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 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 is initiated, as follows: Methotrexate is administered 2 times weekly either 
by mouth or intramuscularly in total weekly doses of 30 mg/m2. 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 combination chemotherapy regimens have been used for both induction and 
maintenance therapy in acute lymphoblastic leukemia. The physician should be familiar with the 
new advances in antileukemic therapy. 

Meningeal Leukemia: In the treatment of prophylaxis of meningeal leukemia, methotrexate must 
be administered intrathecally. Preservative free methotrexate is diluted to a concentration of 1 
mg/mL in an appropriate sterile, preservative free medium such as 0.9% Sodium Chloride 
Injection, USP.  

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

Intrathecal methotrexate administration at a dose of 12 mg/m2 (maximum 15 mg) has been 
reported to result in low CSF methotrexate concentrations and reduced efficacy in pediatric 
patients and high concentrations and neurotoxicity in adults. The following dosage regimen is 
based on age instead of body surface area: 
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AGE (years) DOSE (mg) 
<1 6 
1 8 
2 10 

3 or older 12

In one study in patients under the age of 40, this dosage regimen appeared to result in more 
consistent CSF methotrexate concentrations and less neurotoxicity. Another study in pediatric 
patients with acute lymphocytic leukemia compared this regimen to a dose of 12 mg/m2

(maximum 15 mg), a significant reduction in the rate of CNS relapse was observed in the group 
whose dose was based on age. 

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

For treatment of meningeal leukemia, intrathecal methotrexate may be given at intervals of 2 to 5 
days. However, administration at intervals of less than 1 week may result in increased subacute 
toxicity. Methotrexate is administered until the cell count of the cerebrospinal fluid returns to 
normal. At this point one additional dose is advisable. For prophylaxis against meningeal 
leukemia, the dosage is the same as for treatment except for the intervals of administration. On 
this subject, it is advisable for the physician to consult the medical literature. 

Untoward side effects may occur with any given intrathecal injection and are commonly 
neurological in character. Large doses may cause convulsions. Methotrexate given by the 
intrathecal route appears significantly in the systemic circulation and may cause systemic 
methotrexate toxicity. Therefore, systemic antileukemic therapy with the drug should be 
appropriately adjusted, reduced or discontinued. Focal leukemic involvement of the central 
nervous system may not respond to intrathecal chemotherapy and is best treated with 
radiotherapy.

Lymphomas: In Burkitt’s tumor, Stages I-II, methotrexate has produced prolonged remissions in 
some cases. Recommended dosage is 10 to 25 mg/day orally for 4 to 8 days. In Stage III, 
methotrexate is commonly given concomitantly with other antitumor agents. Treatment in all 
stages usually consists of several courses of the drug interposed with 7 to 10 day rest periods. 
Lymphosarcomas in Stage III may respond to combined drug therapy with methotrexate given in 
doses of 0.625 to 2.5 mg/kg daily. 

Mycosis fungoides (cutaneous T cell lymphoma): Therapy with methotrexate as a single agent 
appears to produce clinical responses in up to 50% of patients treated. Dosage in early stages is 
usually 5 to 50 mg once weekly. Dose reduction or cessation is guided by patient response and 
hematologic monitoring. Methotrexate has also been administered twice weekly in doses ranging 
from 15 to 37.5 mg in patients who have responded poorly to weekly therapy. Combination 
chemotherapy regimens that include intravenous methotrexate administered at higher doses with 
leucovorin rescue have been utilized 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 
bleomycin, cyclophosphamide and dactinomycin (BCD) in the doses and schedule shown in the 
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table below. The starting dose for high-dose methotrexate treatment is 12 grams/m2. 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/m2 in 
subsequent treatments. If the patient is vomiting or is unable to tolerate oral medication, 
leucovorin is given IV or IM at the same dose and schedule. 

Drug* Dose* Treatment Week After 
Surgery

Methotrexate

Leucovorin

12 g/m2 IV as 4 hour infusion (starting 
dose)

15 mg orally every six hours for 10 
doses starting at 24 hours after start of 
methotrexate infusion  

4,5,6,7,11,12,15,16,29,30,44,45

- - -

Doxorubicin† as a 
single drug 30 mg/m2 day IV x 3 days 8,17

Doxorubicin†

Cisplatin†
50 mg/m2 IV 
100 mg/m2 IV 

20,23,33,36
20,23,33,36

Bleomycin†

Cyclophosphamide†

Dactinomycin†

15 units/m2 IV x 2 days 
600 mg/m2 IV x 2 days 
0.6 mg/m2 IV x 2 days 

2,13,26,39,42
2,13,26,39,42
2,13,26,39,42

*Link MP, Goorin AM, Miser AW, et al: The effect of adjuvant chemotherapy on relapse-free survival in patients 
with osteosarcoma of the extremity. N Engl J of Med 1986; 314 (No.25): 1600-1606. 
†See each respective package insert for full prescribing information. Dosage modifications may be necessary 
because of drug-induced toxicity. 

When these higher doses of methotrexate 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 until recovery if: 

 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 level 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 renal 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 measured prior to each subsequent course of therapy. If 
serum creatinine has increased by 50% or more compared to a prior value, the 
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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 
alkalinization.

a. Administer 1,000 mL/m2 of intravenous fluid over 6 hours prior to initiation of the 
methotrexate infusion. Continue hydration at 125 mL/m2/hr (3 liters/m2/day) during 
the methotrexate infusion, and for 2 days after the infusion has been completed. 

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

4.  Repeat serum creatinine and serum methotrexate 24 hours after starting methotrexate and at 
least once daily until the methotrexate level is below 5 x 10-8 mol/L (0.05 micromolar). 

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

Patients who experience delayed early methotrexate elimination are likely to develop 
nonreversible oliguric renal failure. In addition to appropriate leucovorin therapy, these patients 
require continuing hydration and urinary alkalinization, and close monitoring of fluid and 
electrolyte status, until the serum methotrexate level has fallen to below 0.05 micromolar and the 
renal failure has resolved. If necessary, acute, intermittent hemodialysis with a high-flux dialyzer 
may also be beneficial in these patients. 

6.  Some patients will have abnormalities in methotrexate elimination, or abnormalities 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 toxicity 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 methotrexate 
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, Rheumatoid Arthritis, and Juvenile Rheumatoid Arthritis  
Adult Rheumatoid Arthritis: Recommended Starting Dosage Schedules  

1.  Single oral doses of 7.5 mg once weekly.†
2.  Divided oral dosages of 2.5 mg at 12 hour intervals for 3 doses given as a course once 

weekly.†

 † Methotrexate Sodium Tablets for oral administration are available. 

Polyarticular-Course Juvenile Rheumatoid Arthritis: The recommended starting dose is 10 
mg/m2 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, especially bone marrow suppression, at doses greater than 20 
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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 1.0 mg/kg/wk) may have better absorption and fewer gastrointestinal side 
effects if methotrexate is administered either intramuscularly or subcutaneously. 

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 maintained 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 conception 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 to adverse effects 
(See ADVERSE REACTIONS.) Maximal myelosuppression usually occurs in seven to ten 
days.

Psoriasis: Recommended Starting Dose Schedule: 
1.  Weekly single oral, IM or IV dosage schedule: 10 to 25 mg per week until adequate 

response is achieved.†
2.  Divided oral dose schedule 2.5 mg at 12 hour intervals for three doses.†

 †Methotrexate 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 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 possible 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 
guidelines on this subject have been published.1-7 There is no general agreement that all of the 
procedures recommended in the guidelines are necessary or appropriate.

DILUTION INSTRUCTIONS FOR LIQUID METHOTREXATE INJECTION PRODUCT 
Methotrexate Injection USP, Isotonic Liquid, Contains Preservative 
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If desired, the solution may be further diluted with a compatible medium such as Sodium  
Chloride Injection, USP. Storage for 24 hours at a temperature of 21° to 25°C results in a product  
which is within 90% of label potency.  

HOW SUPPLIED  
Parenteral:  
Methotrexate Injection USP, Isotonic Liquid, Contains Preservative. Each 25 mg/mL, 2 mL vial  
contains methotrexate sodium equivalent to 50 mg methotrexate.  

50 mg, 2 mL Vial NDC 61703-350-38 

Store at controlled room temperature, 20° to 25°C (68° to 77°F); excursions permitted to 
15° to 30°C (59° to 86°F). PROTECT FROM LIGHT. 
‡LEUCOVORIN RESCUE SCHEDULES FOLLOWING TREATMENT WITH HIGHER 
DOSES OF METHOTREXATE 
Clinical Situation Laboratory Findings  Leucovorin Dosage and Duration  
Normal Methotrexate Elimination Serum methotrexate level 15 mg PO, IM, or IV q 6 hours for 

approximately 10 micromolar at 24 60 hours (10 doses starting at 24 
hours after administration, 1 hours after start of methotrexate 
micromolar at 48 hours, and less infusion). 
than 0.2 micromolar at 72 hours.  

Delayed Late Methotrexate Serum methotrexate level remaining Continue 15 mg PO, IM, or IV q six 
Elimination above 0.2 micromolar at 72 hours, hours, until methotrexate level is 

and more than 0.05 micromolar at less than 0.05 micromolar.  
96 hours after administration. 

Delayed Early Methotrexate Serum methotrexate level of 50 150 mg IV q three hours, until 
Elimination and/or micromolar or more at 24 hours, or methotrexate level is less than 1 
Evidence of Acute Renal Injury 5 micromolar or more at 48 hours micromolar; then 15 mg IV q three 

after administration, OR; a 100% or hours until methotrexate level is less 
greater increase in serum creatinine than 0.05 micromolar.  
level at 24 hours after methotrexate 
administration, (e.g., an increase 
from 0.5 mg/dL to a level of 1 
mg/dL or more). 
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ANDA 40-233

1"“ ' JUN IT .999

Duramed Pharmaceuticals, Inc.
Attention: John R. Rapoza
5040 Lester Road

Cincinnati, OH 45213

Dear Sir: i 3’ -"

This is in reference to your abbreviated new drug application

dated December 20, 1996, submitted pursuant to Section 505(j) of

the Federal Food, Drug, and Cosmetic Act, for Methotrexate

Tablets USP, 2.5 mg. '

Reference is also made to your amendments dated October 13, and

May 20, 1999. -b

We have completed the review of this abbreviated application and ;
have concluded that the drug is safe and effective for use as --
recommended in the submitted labeling. Accordingly, the '
application is approved. The Division of Bioequivalence has
determined your Methotrexate Tablets USP, 2.5 mg, to be

bioequivalent and, therefore, therapeutically equivalent to the

listed drug (Methotrexate Tablets, 2.5 mg, of Lederle

Laboratories). Your dissolution testing should be incorporated
into the stability and quality control program using the same

method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental

application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFB 314.80-81. The Office of 5

Generic firpgs_should be advised of any change in the marketing '
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy, which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD—40). Please do not use Form FD—2253

(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.
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We call your attention to 21 CFR 314. 81(b)(3) which requires that

materials for:fiany subsequent advertising or promotional campaign
he submittedto our Division of Drug 'Marketing, Advertising, and
Communications (HFD-40) with a completed Form FD-2253 at the time

of their initial use.

Sincerely yours,

1 , 1/S|' \_’f _:_Douglas L./Sporn
Director ' (ta/(7k?
Office of Generic Drugs

Center for Drug Evaluation and Research

CC: ANDA 40-231
-
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METHOTREMTE 3H0 ULIJ BE USED UNIV BY PHYSICIANS WHOSE
KNOWLEDGE AND EKPENENEE INCLUDE THE USE OF ANTI-
METABOLIT‘E rnEHAPv
BECAUSE OF THE POSSIBILITY OF SERIOUS TOXIC REACTIDNS
IWHICH CAN BE FATALI

IIIEThBIREMTE SHOULD 95 USED ONLY IN LIFE THI‘EI‘TERING
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RHEUMATUI’IRTHHITIS wm-I SEVERE HECALCII’MNT DIS-
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DISKS INVOLVED AND BE UNDER A PHYSICIAN S CARE
THROUGHOUT THERAP‘I‘
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we .‘arImls Ina :uI‘W; no :r .I «SI .00 mummy 1? our"Inn ':,r “are worn: in 5mm “BRINGS
Qeuause Jr "Ie antenna: or serous mots: “mans ‘er "mom:-
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would on reflucefl In design or onscanlmuao and anpronrum :urrucr
[we musurls snow: on men If necessary. :rus coma memo: m: use
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tor-cm;
Both In: Myslcun and unarmcm “0qu :manasue In In: when:
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10.

ll.

12.

RX or OTC

CHEMISTRY REVIEW NO. 3

ANDA # 40-233

NAME AND ADDRESS OF APPLICANT

Duramed Pharmaceuticals, Inc.

5040 LestefiRoad ‘
Cincinnati,;OH 45213 -H.‘

‘ i

LEGAL BASIS FOR SUBMISSION

Expired patent.
Listed Drug Product: Methotrexate Sodium Tablets (Lederle

Laboratories}

The indications the proposed drug product is going to_be used for,
active ingredient, route of administration, dosage fern, strength

and labeling is same as listed drug product.

SUPPLEMENTts)
N/A

PROPRIETARY-NAME

None used.

NONPROPRIETARY NAME

Methotrexate Tablets USP, 2.5 mg s'.‘.—I.".
SUPPLEMENTIS} PROVIDE(S) FOR:
N/A

AMENDMENTS AND OTHER DATES:

FIRM:

Original submission: 12-20-96
Amendmentz'3-13—97

Amendment:‘a-16-97

Major Amendment: 10—9-98 (Response to 7—18-98 NA letter)

* Fax Amendment: 5-20—99 (ReSponse to 4—17-99 letter) -

FDA:

Refuse to file Letter: 2-28—97 ‘
Date acceptable for filing: 3—1fl—97 ,
[Acknowledgement Letter issued on: 4—7-97]

NA letter: 1418-98
NA letterz‘A-ZT—BQ

PHARMACOLOGICAL CATEGORY

Antineoplastic

RX

RELATED IND/NDA/DMF(5)

ANDA 81—099..Barr... Approved on 10-15-90

ANDA 81—235..Mylan.. Approved on 5—15—92

ANDA 40-054..Roxane..Approved on 8-1-94

Page00120



Page 00121

13.

15.

16.

17.

18.

19.

DOSAGE FORM

Tablets

14. POTENCY

' 2.5 mg
.- -J

a

I
:-

CHEMICALFNKNE AND STRUCTURE
SEE CR # 1.

RECORDS RN13 REPORTS

N/A

COMMENTS _

1. DMF ' for ‘- manufacturer active substance is

adequate per M. Shaikh's review dated 6—24—97. No new

information is submitted.

Bio Review is acceptable. aUth-LAJN
Labeling is acceptable as of 5-24—99.

EER status for all the facilities is withhold.

Approved ANDA 40*054 is consulted to conduct review of this
ANDA with respect to release and stability specifications;

CONCLUSIONS AND RECOMMENDATIONS

Approved pending acceptable EER status.

bn—.
l

I

REVIEWER: DATE COMPLETED:

Mujahid L. Shaikh 5-27-99

Endorsements:

”I
I
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Contaié~Trade Secret,

Commercial/Confidential

TInformation and are not

Lreleasable.

‘1‘:

aOWM aw 6* .3

Page 00122



Page 00123

if? 2 71999

38. Chemistry Comments to be Provided to the Applicant

ANDA: 40-233 APPLICANT: Duramed Pharmaceuticals, Inc.

DRUG PRODUCII‘; Methotrexate Tablets USP, 2.5 mg
- mm-

The deficiencies presented below represent Facsimile deficiencies.

A. Deficiencies:

life.

2. Your proposed blend uniformity specification as a routine in—
process control is acceptable but you failed to include
relative standard deviation (RSD) of Please be advised that

test sample should be size of 1-3 tablets.

B. In addition to responding to the deficiencies presented above,
please note and acknowledge the following comments in your”

response: f-I

l. A satisfactory cGMP compliance of all facilities listed in

your application is required prior to the approval of this

application.

2. Your bioequivalence data is pending review.

6. Yéu must also address the labeling deficiencies in
your response.

Sincerely yours,

& IRashmik n . Patel, Ph.D.
° Director

Division of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research
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38. Chemistry Comments to be Provided to the Applicant

ANDA: 404233 APPLICANT: Duramed Pharmaceuticals, Inc.

DRUG PRODUGT: Metfiotrexata Tablets USP, 2.5 mg

The deficiencies presented below represent MAJOR deficiencies.

A. Deficiencies:
p

"T”!?‘
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H.‘

I
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5.

6.

Ydur bioequivalence data is pending review.

ch‘fihst also address the labeling deficiencies in
74wdur response.

5

Sincerely yours,

_ in) Rashmika#%. ‘Patel, Ph.D. ;_
Director

*Division of Chemistry I

Office of Generic Drugs
Center for Drug Evaluation and Research

"¢“!?‘
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BIOEQUIVELENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA/AADA: : 740-233 APPLICANT:Duramed

DRUG PRODUCT:;Methotrexate, USP, 2.5 mg tablets

The Division of Bioequivalence has completed its review and has no
further questions at this time.

The dissolution testing will need to be incorporated into your
stability and quality control programs as specified in U.S.P. 23.

Please note that the bioequivalency comments provided in this

communication are preliminary. These comments_ are subject to

revision after review of the entire‘application, upon consideration

of the chemistry, manufacturing and controls, microbiology,

labeling, or other scientific or regulatory issues. Please be

advised that these reviews may result in the need for additional

bioequivalency information and/or studies, or may result in a
conclusion that the proposed formulation is not approvable.

Sincerely yours,

h A

Rabindra N. fiitfigik, Ph.D.
Acting Director

Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research

"¢'l?'

Page00129



Page 00130

OFFICE OF GENERIC DRUGS

DIVISION OF BIOEQUIVRLENCE

,— .

Iethotrexate TablgtsL ' Duramed

2.5 mg Tabletsfami Cincinnati, OH

ANDA #40—233 ‘ Submission Date: 12/20/96

Reviewer: Moo Park

REF PRODUCT Methotrexate Sodium Tablets, 2.5 mg, manufactured by Lederle

Laboratories _

BE STUDY Open-label, balanced, randomized, two perioa:vsingle dose,
DESIGN crossover study

STUDY SITE ' r A

Y‘——-:l

STUDY SUMMARY 1- 2harna9ekin1sis_And.stsrisrigslaezelnsrigni TweH;Y‘SiX
healthy male subjects enrolled and all 26 completed the

crossover study. Peak mean plasma levels for the test
and reference products were 128.9 ng/mL at 0.67 hour

and 131.6 ng/mL at 0.83 hour, respectively. The

LSMEANS are comparable for the test and reference

products. The Test/Reference ratios range 0.97-1.02.

The 90% confidence intervals for the log-transformed

AUCT, AUCI and CMAX are within the acceptable range of
80-125%.

2.‘ Qing_p:ggug;gi The assay and content uniformity data

for the test and reference products are acceptable.

The batch size of the test product was tablets.

3. ufidig§1_gzgn;g; No serious medical events were reported

during the study. ;

BIOASSAY "i-Pre-study and within-study validation data are acceptable.
‘7 VALIDATION .

DISSOLUTION The test product, lot #GA194, met the USP dissolution
specifications.

WAIVER n/a
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'OFFICE OF GENERIC DRUGS

' DIVISION OF BIOEQUIVALENCE

Methotrexate Tableee

ANDA #40--233 Submission Date: 12/20/96

Reviewen Moo Park —

REF PRODUCT Methotrexate Sodium Tablets, 2.5 mg, manufactured by Lederle
Laboratories

BE STUDY Openzlabel, balanced, randomized, two period; single dose,
DESIGN crossover study

STUDY SITE

2harmasekinssis_andlasafissisal_ezalnatieni Twenty-six
'healthy male subjects enrolled and all 26 completed.the
crossover study. Peak mean plasma levels for the test

and reference products were 128.9 ng/mL at 0.67 hopr
and 131.6 ng/mL at 0.83 hour, respectively. The

LSMEANS are comparable for the test and reference

products. The Test/Reference ratios range

_ The 90% confidence intervals for the log-transformed
AUCT, AUCI and CMAX are within the acceptable range of
80-125%.

—D:n§_EIQ§H§;1; The assay and content uniformity data

for the test and reference products are acceptable.

The batch size of the test product was - , .ablets.

Mn§i£§l_gznntsi No serious medical events were reported

during the study.

BIOASSAY _Pre—study and within—study validation data are acceptable.
VALIDATION

'DISSOLUTION Theitest product, lot #GA194, met the USP dissolution

‘ specifications.

WAIVER n/a
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BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA/AADA: 9 40-233 APPLICANT:Duramed

DRUG PRODUCT; fiethotrexate, use, 2.5 mg tablets.o—-'V-¢- n

The Division of Bioequivalence has completed its review and has no
furEhEr"guestions"EEHEHIEVtIEET”“"h’T ”V“_*"“*i

The dissolution testing will need to be incorporated into your

stability and quality control programs as specified in U.S.P. 23.

Please note:that,the,bioequivalencymcpmmentsmprovided in this

communication are preliminary. These comments are subject to

revision after review of the entire application, upon consideration

of the chemistry, manufacturing and controls, microbiology,

labeling, or other scientific or regulatory issues. Please be

advised that these reviews may result in the need for additional

bioequivalency information and/or studies, or may result in a

conclusion that the proposed formulation is not approvable. '

Sincerely yours,

" /_.\,./-_______.
Rabindra N. Patnaik, Ph.D.

Acting Director

Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research

3....,,

.'
-
1

Fl!
l
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Methotrexate;Tablets. Duramed

2.5 mg Tablecsa - Cincinnati, OH
ANDA #464233 ' Submission Date: 12/20/96

Reviewer:vMoo Park

Filename: 402335d.d96

I. l' I'

The objective of this study_was to determine the bioequivalence b
of Methotrexate Tablets, USP, 2.5 mg, manufactured by Duramed f‘

Pharmaceuticals, Inc., relative to the listed drug product, v

Methotrexate Sodium Tablets, 2.5 mg, manufactured by Lederle r"

Laboratories, in healthy, normal males under fasting conditions.

Him

Methotrexate is N—[4-[[(2,4-diamino-6w

pteridinyl}methyl]methylamino]benzoyl]«L-glutamic acid.

Methotrexate is an antimetabolite used in the treatment of

neoplastic tumors as well as some non-neoplastic diseases such as
severe psoriasis, and adult rheumatoid arthritis. The enzyme

dihydrofolate reductase (DHFR) is the site of action for this

antifolate drug. Dihydrofolates must be reduced to

tetrahydrofolates by this enzyme before they can be utilized as

carriers of one-carbon groups in the synthesis of purine ;

nucleosides and thymidate. In this way, DNA and RNA synthesis,
repair and cellular replication is disrupted.

The mechanism;pf action in rheumatoid arthritis is unknown.
Methotrexate is an antimetabolite used in the treatment of

certain neoplastic diseases (leukemia, lymphomas, mycosis

fungoides, osteosarcoma), severe psoriasis, and adult rheumatoid

arthritis. The most frequently reported adverse reactions

include mouth sores, nausea, abdominal distress, and a decrease
in the number of white blood cells. Oral dosing of methotrexate

appears to be dose dependent. Peak serum levels are reached

within 1 to 2 hours. At doses of 30 mg/m2 or less, methotrexate

is generally well absorbed with a mean bioavailability of about

60%. Methotrexate is metabolized via several routes including
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partial metabdlism by the intestinal flora, in addition to
hepatic and iitracellular metabolism. A small amount of
metabolism to Q-hydroxymethotrexate may occur at doses commonly

prescribedffbut this metabolite is less effective in the
competitive inhibition of DHFR. The drug is approximately 50%

bound to serum proteins, primarily albumin. Renal excretion,
specifically glomerular filtration and active tubular secretion,

is the primary route of elimination. Nonlinear elimination due

to saturation of renal tubular resorption can occur.

Methotrexate therapy is available in.tablets or injection.

Methotrexate for oral administration is available only'in tablets

containing a quantity of methotrexate sodium equivalent to 2.5 mg

of the base. Methotrexate is administered orally, IM or IV over

courses of weeks to months depending on the indication and

disease state. Dosages range from 2.5 mg every 12 hours to 15 or

30 mg per day.

III... was _ 49

Protocol No. KDI—SOB L
'

Applicant Duramed

Study sites

Investigator: a\

Study dates Period 1: 8/24/96 - 8/25/96
2" Period 2: 8/31/96 - 9/01/96

Study design This was an open—label, balanced, randomized,

two period, single dose, crossover study in

healthy, normal males. The protocol specified

dosing of 26 volunteers with 26 to complete.
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Subjects ; Twenty—six healthy male subjects were recruited

~aand 26 completed the crossover study. The

subjects were: ' V

--0 Age 18-40 --m’ .
0 Weight within 15% of ideal body weight

0 No clinically significant abnormalities

0 Normal clinical laboratory values

Drug products. Test product: Methotrexate Tablets, USP;_2.5

Dosing

Food and

fluid

Housing

washout

mg, GA 194, Expiration Date: 5/98, Duramed
Pharmaceuticals, Inc. Batch Size:

'Ttheoreticaljj 407,300 (aCtual yield) tablets

Reference Product: Methotrexate Sodium Tablets,
2.5 mg, Lot 397-336, Expiration Date: 11/97,
Lederle Laboratories.

In this study, subjects are dosed with 2 x 2.5

mg tablets twice, once for each period.

Prior to each period there was an overnight
fast of at least 10 hours. Water was consumed

ad libitum except within 1 hour before and

after dosing. Water (240 mL at room

temperature) was consumed at the time of

dosing. Four (4) hours after dosing a
standardized meal was served. No other food or

beverage was allowed from 12 hours prior to

dosing until 4 hours after dosing. Meal plans

were identical for all periods.

Subjects were admitted to the research center

the evening prior to dosing and were discharged

after the 24-hour post-dose blood sample was

obtained. Subjects were discharged at the end

of Period 2 following receipt of a post—study

. physical examination.

There was a one week washout period between the

start of each of the dosing periods.

'F'up,
I
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lI

Blood sampld}_ During each period, plasma samples were
; flobtained from blood drawn into heparinized

J_I{ tubes at 0 (pre-dose), 0.25, 0.5, 0.67, 0.83,
f . l, 1.25, 1.5, 2, 2.5, 3, 4, 5, 6, 8, 10, 12, 16

and 24 hours after administration of the dose.

. The blood samples were centrifuged at -4°C ,

plasma collected, flash frozen within 5 minutes

of harvesting and stored at -20°C until shipped

for analysis. See the sport for

r exceptions Ed'drawEEimeST_WHiEh were _2;

_incorporated into the statistical analyses.
 

1R3 _ _Quramed secured the permission of the

in writing on 7/9/96.

Informed Subject Consent Form was signed by each subject
consent who participated in the study.

Assay method . i;

for blood T“
samples :l

Analytos Methotrexate

PK analysis AUCT, AUCI, CMAX, TMAX, KB, and THALF were
calculated.

Statistical 90% confidence intervals were calculated for
analysis ,. log—transformed‘AUCT, AUCI and CMAX.

1y; E' J !' J H I] i H 1.: !'

Plasma methotrexate was analyzed using

detection over a concentration range of ng/mL.

Al 2:1:atudx_!slidniign

The pre-study validation report for plasma methotrexate assay was

prepared and signed as of 7/26/96.
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9 Table IV—l. Pre-Study Validation for

9 r ' Plasma Methotrexate

Assay method:- ‘ internal standard was

t

Specificity: No significant interference from endogenous
components or other sources.

Sensitivity: The limit of quantitation was set at 5 ng/mL for
7- methotrexate. 17 -‘—

Linearity: Weighted (l/C2)least squares regression was
used. Standard curve was prepared in the

.concentration range of 5-500 ng/mL. Correlation
coefficient was 0:9985.

 Precision and Between assay for methotrexate quality control
accuracy: samples (5-400 ng/mL): 89.4-100.4% accuracy with-

4.4-12.l% CV. ' ‘

'Within assay for methotrexate quality control ;-
samples (5-400 ng/mL): 92.2-97.5% accuracy with
2.8-12.B% CV.

methotrexate: Absolute mean recovery of 63.2-

72.3% with %CV of 10.6-14.0 for 10-400 ng/mL

range.

Internal standard (aminopterin): Absolute mean
recovery of 46.0-59.9% with 9.6-17.l% CV.

Stability: Long term stability for methotrexate: 3.5 month

at -20°C. Stability data acceptable.

Short term stability for methotrexate: 4 hours

at RT. Stability-data acceptable.

Freeze-thaw stability for methotrexate: 3

cycles. Stability data acceptable.

Extract stability for methotrexate: 48 hours at

RT. Stability data acceptable.

hi fi'!]' _ ! i K 1.: l'

Precision and accuracy of the assay of the quality control

samples and back calculated standard curve samples used in the

fasting study are shown in Table IV-2. The within-study
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a}

validation data are acceptable.- .

Tablé'EV-Z. Within-Study Precision and Accuracy_,__r,-

- _ Methotrexate

Precisionsand Quality centrol samples (lOv4OO ng/mL): 95.8-

accuracy: 101% accuracy with 2.83-14.8% CV.

Standard curve samples (5-500 ng/mL): 99.5—

100.8% accuracy with 4.82-9.9% CV. 
fighjgggg; All twenty-six healthy male subjects who enrolled

completed the crossover study. Data from all subjects were used,
in the pharmacokinetic/statistical evaluation.

, - h .

Mgdig31_gggn;§; A total of two medical events (2 for the r"

7
reference product involving Subject #23.) were reported. No

serious medical events were reported during the study.

Ez:lnn§ign_9fi_g§udg_dg§gi Reviewer recalculated all the

pharmacokinetic parameters and statistics and the results of the

recalculation are in agreement with the sponsor's submission.

memmflnmmn

Mean plasma methotrexate levels for the test and reference

products under fasting conditions were comparable to each other

as shown in Table V-l and Fig. Per: Peak mean plasma levels for

the test and reference products were 128.9 ng/mL at 0.67 hour and

131.6 ng/mL at 0.83 hour, respectively. .6
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1I

q

TABLE V-l. H-EAN PLASMA Methotrexate LEVELS FOR TEST AND REFERENCE PRODUCTS
_- . UNDER FASTING CONDITIONS
- ---- UNIT: PLASMA LEVEL—NG/ML TIME-HRS

WI-TEST; MEANZ‘REFERENCE: RMEANlZ-MEANl/MEANZ RATIO
H' ‘ SD=STANDARD DEVIATIGN

- ' Test Lot #GA194; Ref Lot I397-335

I t I HEANI I 501 MEANZ I snz I RHEANlZ I
| ------------------ +---------+---------+---------+---------+--------- ]
ITIME HR I I I l I i
In I o ooI o ooI 0.00! 0 00; .I
Io.2s I 13 15I 15.34I 13.68I 15 09I 1 33I

Iu.5 ,7 I 97 04I 39 azI 82.59I 40 271 1 1BI ,
|U.67 - I 128.88I 40.53I 124.13I 44.971 1.04I - _,
Io.93 I 128.72I 33.99I 131.59I 39.06I 0.9aI
I1 I 122 93I 32 43I 126.14I 32.961 0.91I
I1.25 I 110.1aI 33.27I 115.31! 27.40: 0.95I
I1.5 - I 95.37I 24.85I 100.71I 24.39: 0.95I
I2 I 75.37I 1a.asI 76.421 15.02I 0.96l
I2.s I 62.39l 15 01I 63.05! 11 39I 0.99I
I3 I 51.50I 14.27I 52.511 10 soI 0.981
14 I 35.9aI 9.72I 35.201 a fill 0.991
:5 I 30.15I 9.19I 30.77; 8.47I 0.991
I5 I 21.94I 7.51I 21.10: 6.97I 1.04I
IS I 10.93I 5.54I 11.62! 5.01I 0.94I ,

I10 I 5.15I 4.47I 5.461 4 96I 0.94I 9-I12 I 1.86| 3.75I 1.61I 3 ssI 1.15: .p
I15 I 0.46I 1 61| 0.45I 1 59I 1.02: ;
I24 I 0.00I o.ooI 0.00| 0 col t ‘r

!

The arithmetic and geometric means for the PK parameters are

shown in Table V-2. PK parameters, AUCT, AUCI, CMAX, LAUCT,

LAUCI, and LCMAX for the test and reference products are

comparable to'each other. Their Test/Reference ratios range
0.97-1.01.

Table V—3 shows the LSMEANS for the test and reference products
and the 90% confidence intervals for AUCT, AUCI and CMAX. The

LSMEANS are comparable for the test and reference products. The

Test/Reference ratios range 0.97-}.02. The 90% confidence _

intervals for‘the log—transformed AUCT, AUCI and CMAX are within

the acceptable range of 80-125%.

No sequence effect was observed for LAUCT, LAUCI AND LCMAX.

J
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'3" TABLE V-Z. ARITHMETIC/GEOMETRIC MEANS AND RATIOS

9 . UNDER FASTING CONDITIONS
- -- - UNIT: AUC-NG HR/ML CMAX-NG/ML TMAXI-HR

_= LOG-TRANSFORMED DATA WERE CONVERTED TO ANTI-LOG
Tami-TEST: MEANZ-REFERENCE; RMEANIZ-MEANl/MEANZ RATIO
‘ ’ SD-STANDARD DEVIATION

I “ I HEANI | sn1 MEANZ I 592 I RMEANIZ
I ------------------+-—-----~-+---------+---------+---------+————————— |
IPARAMETER I I I I I I
IAUCI I 433.5aI 95.14I 428.75! 95.0EI 1 all
IAUCT I 393.85l 99.99! 396.62] 93 09I 0.99I
Icnax _ I 144.29I 34.61I 14618}! 29.3BI 0.98I
IKE -- I 0.30l 0.05] 0-31I 0.06I o 99I - _1
ILAUCI I 424.53I 0.21I 420.04I 0.20I 1 Oil
ILAUCT __“_I__w382:65| 0.24I 387.59I o 21I 0.99l
ILCMAX I 140.10I 0.25I 143.69l o 22| 0.97I
ITHALF I 2.35I o 45! 2.36I 0.56I 1.00I
ITMAX I 0.88I 0.32I 0.97I 0.40I 0.91I

TABLE V—3. LSMEANS AND 90% CONFIDENCE INTERVALS
UNDER FASTING CONDITIONS -

UNIT: AUCaNG HR/ML CMAX-NG/ML TMAx-HR i"

LOG—TRANSFORMED DATA WERE CONVERTED TO ANTI-LOG F“
LSMl-TEST; LSMZ-REFERENCE; RLSMlZ-LSMl/LSMZ RATIO ?

LOWCIlZ-LOWER 90% CI; UPPCIlZ-UPPER 90% CI 7 7

I I LSMl I LSMZ I RLSMlZ I LOWCIIZ I UPPCI12 I
| ------------------+---------+---------+---------+---------+--------- |
IPARAMETER I I I I I I
IAUCI I 435.75I 427.54I 1.02l 97.97I 105 B7I
IAUCT I 393 asl 396 62| o 99I 94.33I 103 77I
ICMAX I 144 29| 146 83| 0.98l 92.11I 103 a3|
ILAUCI I 425 13I 418 val 1.02I 97.58I 105 61|
ILAUCT _— I 382.65I 387 59| o 99I 94 26| 103 401
ILCMAX I 140 10I 143 69I 0.97I 91 46I 103 94a

1.1mm

The test; formulation is shown in Table VI-l.
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’ Table V- 1. Test Formulation

Ingredienrlr.5 Amount per tablet, mg

Methotrexate,

Lactose Monohydrate,

Pregelatinized Starch,

‘- _ an Hint-bk hy-.u~._—«...

Magnesium Stearate,

Total Weight

21W

Table VI-2 shows the assay and content uniformity for the test :4
and reference products.

Table VI-2. Assay and Content Uniformity

Content

Uniformity,

(%CV)

Test: Methotrexate Tablets, 101.1 (3.0)

2.5 mg —
Lot #GA194

Lot size: tablets

Reference: Methotrexate Sodium 99.4 (1.9)

Tablets, 2.5 mg
Lot #397-336 ' I

Exp: 11/97,V_ ’

 
F.)

I
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-. ._-.-

USP23 dissolution method was used. The test and reference
products.met the USP specifications as shown in Table VI-3. The
USP dissolution specifications are shown below:
 

211i summary.and_§ommnnsa

1. 2harmao9kinetio_and_:;atis;icallnznlnatinni Twenty-six -

healthy male subjects enrolled and all 26 completed the :4

crossover study. Data from all 26 subjects were used in the

pharmacokinetic/statistical evaluation. Peak mean plasma '
levels for the test and reference products were 128.9 ng/mL

at 0.6? hour and 131.6 ng/mL at 0.83 hour, respectively.

The LSMEANS are comparable for the test and reference

products. The Test/Reference ratios range 0.97-1.02. The

90% confidence intervals for the log-transformed AUCT, AUCI

and CMAX are within the acceptable range of 80-125%.

2- Biennalxlinsl_ma;h9d_znlidntieni Pre-study and within-study

validation data are acceptable.

 

  

  
  
  

4r

3. Dissolutign_tg§;ing; The test product, lot #GA194, met the

USP dissolution specifications.

4. nzng_nxgdug;li The assay and content uniformity data for the ‘
test and reference products are acceptable. The batch size

of the test product was ablets.

5. 'flgfliggl_gxgn§g; A total of two medical events (2 for the

reference product involving Subject #23.) were reported. No

serious medical events were reported during the study.

IIIIL Deiisiansr ‘
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1. The in vivo bioequivalenceustudy conducted under fasting

conditidfisrby Duramed on its Methotrexate Tablets, 2.5 mg

11

strength; lot #GA194, comparing it to Lederle's Methotrexate
Sodium‘Tablets, 2.5 mg tablet, lot #397—336, has been found

acceptable. The study demonstrates that Duramed's
Methotrexate Tablets, 2.5 mg strength, is bioequivalent to

the rsference product, Lederle's Methotrexate Sodium

Tablets, 2.5 mg tablet.

2. The USP dissolution testing conducted by Duramed on its
Methotrefiate Tablets, 2.5 mg strength, lot #GA194I—is

acceptable.

3. The USP dissolution testing should be incorporated into the

firm's manufacturing controls and stability program. The
dissolution testing should be conducted in 900 mL of 0.1 N

HCl at 37°C using USP 23 Apparatus 2 (paddle) at 50 rpm.
The test product should meet the following specifications:

Not-less than 75% of the labeled amount of the drug
in the dosage form is dissolved in 45 minutes.

The firm should be informed of the recommendations.

ma; m //
J}

Moo Park]: Ph.D. “
Chemist, Review Branch III

,,e
Division of Bioe uivalenceq J}
RD INITIALED RMHATRE <

FT INITIALED RMHATRE _ 7/q/Q7
Ramakant M. Mhatre, Ph.D. ;
Team Leader, Review Branch III

Division of Biqequivalence

Concur: J ’1’ i»’”‘ ‘ Date: [i ‘isli:it
"’f7¢ Nicholas Fladgaher, Ph.D.Dirggtor

Division of Bioequivalence
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12

TableaIV-B. In Vitro Dissolution Testing Data

« f 'fl I. General Information

Drug Product(Generic Methotrexate Tablets
Name) ‘

ANDA Number j 40-233?! -m- “v.5 1“

Reference Drug Lederle’s Methotrexate Sodium Tablets,

Product 2.5 mg

II. USP Method for Dissolution Testing

 

 
  
  
  
    

  III. Dissolution Data (%)   

 
 

 
 

 
 

 
 
 

Reference Product

Lot No: 397-336

Strength: 2.5 mg
No of Units: 12

- Test Product

Lot Nos-6A194

Strength: 2.5 mg
No of Units: 12

 

Page00146



Page 00147

FIG P— . PLASMA METHOTREXATE LEVELS
METHOTREXATE TABLETS, 2.5 MG, ANDA #40-233

UNDER FASTING CONDITIONS

DOSE=2 X 2.5 MG

130* 4

no

110

1__L_.;._1_I...J.At
100

\D O

(I) O

ALgLALALAALAL._J_A.4444;“4...;1.<mbfizmwrm
m\J OO

rémoz'~ U1 0

.1; O

M O|-‘b) OO AL_L_‘__..JAL,9.+4.P44.UL##4lkL4 
TIME, HRS
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BIOEQUIVALENCY - {gait/@021;

 

ANDA/AADA: 1%)?)133 _ APPLICANT: .DW?“ _ g

DRUG PRODUCT: _= ' - - _. .

« f‘mfl’q‘tfi- 29.th we:

6 FASTINGfiSTUDY (STF) Strengths: 2. S m: 412a ZL‘C—L
Clinical: Outcome/A1) IC UN NC
Analytical: U

2. FOOD STUDY (STP) '_Strangths: 77——

Clinical: Outcome: AC IC UN NC

Analyflcal:

3. MULTIPLE DOSE STUDY (STM) Strengths:
Clinical: ' Outcome: AC IC UN NC

Analytical:

4. DISSOLUTION DATA (DIS) All Strengths .

Outcome: AC IC UN NC

~I("It
5. STUDY AMENDMENT (STA) Strengths:

Outcome: AC IC UN NC

6. WAIVER (WAN Strengths:

Outcome: AC IC Ulll NC

7. 'DISSOLUTION WAIVER (DIW) Strengths:

Outcome: AC IC Ulll NC

8. OTHER IOTHl Strengths:

Outcome: AC IC UN NC

9. OTHER OPTIONS {less commonl: Strengths:
i

a. ‘- Protocol {PRO} ' :1 Special Dosage iSTSl
b. Protocal Amendment {PRAI e. Studnyissolution (STD)

c. Protocol/Dissolution (PRDl f. Bio study ISTUl _
1:. Outcome: AC IC UN NC

OUTCOME DECISIONS:

AC - Acceptable UH - Unacceptable [fatal flaw)
u - IC - Incomplete'
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CENTER FOR DRUG EVALUATION AND RESEARCH

Application NumEer 40—233

ADMINISTRATIVE DOCUMENTS

Flt
l
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APPROVAL SUMMARY PACKAGE

ANDA NUMBERz- 40—233---l

FIRM: :r-': Duramed Pharmaceuticals, Inc.
 

DOSAGE FORM: Tablet

STRENGTHS: 2.5 mg

 DRUG: Methotrexate Tablets

CGMP STATEMENT/EIR UPDATED STATUS:

EER status for all facilities listed in Section # 33 of CR # 4 of

this ANDA is “Withheld” as of 6-30v98 by J.D. Ambrogia and there

is no change in status since then.

BIO STUDY:

Acceptable as of sign off done on 1—16-98.

METHODS VALIDATION - (DESCRIPTION OF DOSAGE FORM SAME AS FIRM'S):«

MV is not required for the drug product. However, Philadelphia -

FDA District verified the methods for identification, assay, 7'
content uniformity and dissolution submitted in this ANDA.

STABILITY - ARE CONTAINERS USED IN STUDY IDENTICAL TO THOSE IN

CONTAINER SECTION?

Containers used in the-stability studies are identical to those
listed in container section.

LABELING: *

FPL — acceptable per review completed by T. Watkins on 5—24—99.

STERILIZATION VALIDATION (IF APPLICABLE):

N/A

SIZE OF BIO BATCH - (FIRM'S SOURCE OF NDS O.K.?): ‘

Methotrexate-Tablets 2.5 mg (used for in-vivo bio studies and in-

vitro dissolution studies): Lot # GA 194 (Size: Tablets).

Present status of Referenced DMF:

Referenced Ior . is adequate per last review

conducted by Steve Sherken on 12-11—97. No new information is
submitted since this last review.-
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SIZE OF STABLEITYfBATCHES - (IF DIFFERENT FROM BIO BATCH WERE
THEY MANUFACTURED VIA SAME PROCESS?)

Bio/stabilityzaatches:

Methotrexate Tablets 2.5 mg: Lot # GA 194 (Size:
Tablets).

.

PROPOSED PRODUCTION BATCH - MANUFACTURING PROCESS THE SAME AS

BIO/STABILITY?

Production batch sizes post-approval to this ANDA areLj_
Tablets and , .blets.

Manufacturing process for intended production size batch is same

as used for the bio/stability batches.

Mujahid L. Shaikh i.) 47¢???“
Review Chemist ' -

Division of Chemistry I :;

OGD/CDER t.
5-28-99 /; -Steve Sherken for Mike Smela/5/28/99 ’:SLA~TW E/7 ? '
V:\firmsam\duramed\ltrs&rev\40233app.sum
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REVIEW OF PROFESSIONAL LABELING

DIVISION°OF LABELING AND PROGRAM SUPPORT
9' LABELING REVIEW BRANCH- ..>.n

 

ANDA Number; 40-233 Date of Submission: October 9, 1998

Applicant's Name: Duramed Pharmaceuticals, Inc.

Established Name: Methotrexate -_'1‘-ab1ets USP, 2.5_mg

Labeling Deficiencies:

1.
CONTAINER (365 and lOOs)

Satisfactory in final.

INSERT
b .n—n

Due to changes in the labeling of the reference listed ;
drug, please revise your insert as follows:

a. BOXED WARNING

Include the following to appear as boxed warnings
8, 9, and 10:

'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. Reaction

have occurred within days of oral,

intramuscular, intravenous, or intrathecal

methotrexate administration. Recovery has

been reported with discontinuation of

therapy.(See PRECAUTIONS, Organ System

Toxicity, Skin.)

fl:
1

10. Potentially fatal opportunistic infections,

especially Pneumocystis carinii pneumonia,

may occur with methotrexate therapy.

‘-
I
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b. PRECAUTIONS

s1. Carcinogenesis, Mutagenesis, and Impairment

9- of Fertility.

{Jri Delete “and”'from‘this subsection title.

ii. Organ System Toxicity—Infection or

* Immunologic States

Revise the first sentence of paragraph two of
this subsection to read as follows:

Potentially fatal opportunistic infections,
especially Pneumocystis carinii pneumonia,

may occur with methotrexate therapy.

iii. Organ System Toxicity-Renal

Include the following to appear immediately

after the Pulmonary subsection. -;

Renal: 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-

hydroxymethotrexate in the renal tubules.

Cldse attention to renal function including

adequate hydration, urine alkalinization and
measurement of serum methotrexate and

creatinine levels are essential for safe

administration.

iv. .Organ System Toxicity-Skin

Include the following to appear immediately

following the-Organ System Toxicity-Renal
Subsection:

{II
t

Skin: Severe, occasionally fatal,

dermatologic reactions, including toxic

epidermal necrolysis, Stevens—Johnson

syndrome, exfoliative dermatitis, skin

necrosis and erythema multiforme, have been

reported in children and adults, within days
of oral, intramuscular, intravenous, or
intrathecal methotrexate administration.

Reactions were noted after single or

multiple, low, intermediate or high doses of
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methotrexate in patients with neoplastic and

. non-neoplastic diseases.D

C. 9 VERSE REACTIONS

fflta i. Include the following to appear immediately
' ' after the Alimentary System subsection:

* Cardiovascular: pericarditis, pericardial

effusion, hypotension, and thromboembolic

events (including arterial thrombosis,

cerebral thrombosis, deep vein thrombosis,

- retinal vein thIOmbosis, thrombophlebitis,

and pulmonary embolus).

ii. Central Nervous System-Revise the last

sentence of this subsection to read as
follows:

Following low doses, there have been

occasional reports of transient subtle

cognitive dysfunction, mood alteration,
unusual cranial sensations,

leukoencephalopathy, or encephalopathy.
i..‘I‘.I‘.'

iii. Include the following to appear immediately

after the Central Nervous System subsection:

Infection: There have been case reports of

sometimes fatal opportunistic infections in

patients receiving methotrexate therapy for

neoplastic and non—neoplastic diseases.

Pneumocystis carinii pneumonia was the most

common infection. Other reported infections
included nocardiosis; histoplasmosis,

cryptococcosis, Herpes zoster, H. simplex

hepatitis, and disseminated H. simplex.

iv. Skin-Revise this subsection to read as

' follows::I.
l

...necrolysis, Stevens—Johnson syndrome, skin

necrosis, and exfoliative dermatitis.
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II

v. Urogenital System

é A. Revise the first paragraph of this

9'. - subsection to read as follows:

f”‘§- ...dysfunction, vaginal discharge, and
gynecomastia; infertility, abortion,
fetal defects.

B. Delete “opportunistic infections" from

the second paragraph of this subsection.

d. ’bOSAGE AND ADMINISTRATION '——

i. Neoplastic Diseases

A. Relocate the last sentence of paragraph

one of this subsection to appear as the

second paragraph under HANDLING AND
DISPOSAL.

B. Include the following to appear as :L
paragraph five of this subsection. L

l

Leukemia: Acute lymphoblastic leukemia

in pediatric patients and young

adolescents 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.

'Please revise your package insert labeling, as instructed

above, and submit 12 copies of final printed insert

labeling.

Please note that we reserve the right to request further

changes in your labels and/or labeling based upon changes in
the approved labeling of the listed drug or upon further

review of_the application prior to approval.

5
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To facilitate review of your next submission, and in

accordance with 21 CFR 314.94(a)(8)(iv), Please provide a

side-by-sflde comparison of your proposed labeling with your
last submiSSion with all differences annotated and

explained; _..,
,_,___-.’¢

. /7, fi/ / ,

erPhillips 2
— ' ector 1_ -l-

ivision of Labeling and Program Support

Office of Generic Drugs

Center for Drug Evaluation and Research

q

"r'H‘

F"
I
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il

13-Mn-i773 FUA LULK LL.) {45l- l Us

ESTABLISHIVIENT EVALUATION REQUEST

SUMMARY REPORT

Application: ANDA 402331000 Priority: Org Code: 600

Stamp: 23-DEC-1995 Regitlatory Due: Action 60:11: District Goal: 23-FEB-1998

Applicant: DUWED PHARMS Brand Name:
5040 LESTER RD Established Name: METHOTREXATE

QINGINNATI, OH 45213 ' Generic Name:

“- ‘ Dosage Form: TAB (TABLET)
Strength: 2.5 MG

FDA Contacts: b [D = 122344 ,iject Manager

M. SMELA JR (RFD—625) 301-827-5848 ,Teun Leader

Overall Recommendation: .

WITHHOLD on 30—J'UN-1998 bv J. D AMDROGIO(HFD-3z4)301-sz'r.6662
WITHHOLD on 08-‘VLAY-1998 bv R. WOODS(RFD-324l301-827-0062

Establishment: DMF No:

’ AADA No:

_ o4

Profile: CTL OAI Status: NONE Responsibilities: DRUG SUBSTANCE OTHER g—e

Last Milestone: 0C RECOMMENDATION TESTER L.

Milestone Date: 06-APR-1999 7 ‘

Decision: ACCEPTABLE

Reason: BASED ON PROFILE

Establishment: DMF No:

AADA No:

i _ r504

Profile; TCM OAI Status: NONE Responsibilities: FINISHED DOSAGE

Last Milestone: ASSIGNED INSPECTION T0 in MANUFACTURER
FINISHED DOSAGE OTHER

TESTER

FINISHED DOSAGE PACKAGER

Milestone Date: 12-APRn1999

L

Establishment: " DMF NO:
*5‘ AADA No:

Profile; CSN on Status: NONE _ Responsibilities: DRUG SUBSTANCE

LastMilestone: oc RECOMMENDATION MANUFACTURER .
Milestone Date: 07-APR-l999

Decision: ACCEPTABLE
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II

LD'MIK'1773

Reason:
 

Establishment: 7

Profile:

Last Milestone: 0C RECOMMENDATION

CTL

fi

r'UA punk Ebb rage z 01 -

ESTABLISHIVIENT EVALUATION REQUEST

I

- '
-. .. ‘J

BASED ON PROFILEf...

SUB/[MARY REPORT

 

- ———-___.. -_,n

'7 OAI Status: NONE

Milestone Date: 06-APR-1999
Decision:

Rcason:

ACCEPTABLE

BASED ON PROFILE 

DMF No:

AADA No:

'. —Responsibilitics: DRUG SUBSTANCE OTHER
' TESTER

FINISHED DOSAGE OTHER

TESTER

 

"V'H'
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CENTER FOR DRUG EVALUATION AND RESEARCH

Application Numbér 40—233;

CORRESPONDENCE

A»
l
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Nm. 2W3 Dunn-nod Pharmaceuticals, Inc.5040 Duramed Drive
Cincinnati. Ohio 45213

Tb: Arr iJanldrr.16:p... , _ , (513) 731-9900

Tb: Science of (firing: ;

€-

May 20, 1999: ' ‘-
f'd"‘

Mr. Douglas L. Sporn lW/EDirector,’0ffice of Generic Drugs. CDER ‘ ’
Food and Drug Administration _ /l//' "1‘5 —Fa“
Metro Park North 11

7500 Standishflace, Room 150 _

Rockville. MD 20855-2773 ' '

(

REr ANDA 40-233: Methotrexate Tablets, USP, 2.5 mg
Subject: FACSIMILE AMENDMENT

Dear Mr. Spom: 1.

Reference is made to your facsimile correspondence dated April 27, l999 concerning '1'
deficiencies in our abbreviated new drug application (ANDA) #40—233 for Methotrexate Tablets;

USP. We have noted the deficiencies cited and are amending the application, having responded

to all of the deficiencies. For each item we first restate the deficiency then present our response

or explanation. As requested. we have included a side-by—side comparison of our proposed

labeling with our last submission.

This Facsimile Amendment is submitted in one (1) volume and includes two (2) copies, an

archival copy and a review copy. In addition, a copy of the response minus the final printed

labeling was faxed to the document control room at 301-827-4337.

We certify that a true copy of the technical section as described in 21 CFR 314.94 (d)(5) has been

provided to the Food and Drug Administration, Atlanta District Office, Atlanta, Georgia.

Please_direct any written communications regatding this ANDA to me at the above address. If

you have any questions or require any additional information, please contact Ms. Annette

Arlinghaus at (513) 731-9900, by fax at (513) 731-6482, or the undersigned at (5 13) 458-7274.

Sincerely,-

l

John R. Rapoza, M.S., P.h ’ i
Vice President, Regulatory Affairs ,

. a
- Enclosures: completed Form FDA 356h - 
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m‘ ‘mea Duramed Pharmaceuticals. inc.
\ BRIG AMEND” 5040 Lester RoadCincinnati. Ohio 452 l3

Tl): sir! .Jf‘b‘dlifl'flbdfl... . . I k& l5l5) 731-9900Th Sa'nu'r A! Climb}; f (800) 5343-8558

October 9, 1998- 79-.-

Mr. {Douglas LCSporn
Director, Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration
Metro Park North II

7500 Standish_Place. Room ISO _

Rockville. MD20855-2773 ' -

REi ANDA 40-233: Methotrexate Tablets, USP, 2.5 mg
Subject: MAJOR AMENDMENT

Dear Mr. Spom: -, 5.

Reference is made to your facsimile correspondence dated July 18. l997 concerning deficiencies,
in our abbreviated new drug application (ANDA) #40433 for Methotrexate Tablets. USP. 7 -

We have noted the deficiencies cited and are amending the application, having responded to all of

the deficiencies. For each item we first restate the deficiency then present our response or

explanation. As requested, we have included a side-by-side comparison of our proposed‘labeling
with our last submission.

This Major Kinendment is submitted in one (1) volume and includes two (2) copies, an archival

copy and a review copy.

We certify that a true copy of the technical section as described in 21 C FR 314.94 (d)(5) has been

provided to the Food and Drug Administration. Atlanta District Office, Atlanta, Georgia.

Please direct any written communications regarding this ANDA to me at the above address. If

you have any questions or require any additional information, please contact Ms. Annette .
Arling‘haus' at‘(513) 731-9900, by fax at (513) 731-6482, or the undersigned at (5 l3) 458-7274.

'Sincerely,

CZWK cattqucma/ If _'_‘{)9 t'.?;"=77’“,"-' ‘ ‘
John R. Rapoza, M.S., R.Ph. ' '

Vice President, Regulatory Affairs

Enclosures: completed Form FDA 356h
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Cincinnati. Ohio 45215

M§ ‘ [1163 Duruned Pharmaceuticals, Inc.
‘ 5040 Lester Road

T5: Arr (Khaki-35¢... (513} 731-9900
Tb: Serena qubung:

April 16, 1997; a,4|- _.-

Metro Park North 11

7500 Standish-Elace, Room 150 -_ - _ _
Rockville. MD 20855-2773

- ”d '7 ' var. r‘ " ,' ';' tear?
Mr_ Douglas L Spom -_ .iiLn'"". Us “Li'- 1' ‘.‘.| ...'. Kelsi-3...}:
Directoerf'fice of Generic Drugs

Center for Drug Evaluation and Research N .

Food and Drug Administration ' A C

RE: ANDA 40-233 for Methotrexate Tablets, USP, 2.5 mg

Subject: AMENDMENT - Addition of 36 count commercial package

3 .n..-Dear Mr. Sporn:

Reference is made to your Refuse-to-File letter dated February 28. 1997. Our response to item 1 :-
stated that we withdrew the 36 count commercial package due to lack of stability data. The data 7 "

is now available and we are amending our application to include the 36 count package as a

commercial package. The other applicable items specific to this package size were included in

the original filing.

This Amendment, consisting ofa two (2) page updated Stability Report (pages 1074 and 1075

ofthe originaLANDA submission), now includes 1, 2 and 3 month AST, and 3 month RT results

for the 36 coun_t commercial package configuration.

This amendment includes two (2) copies, an archival copy and a review copy.

We certify that a true copy of this submission has been provided to the Food and Drug

Administration, Atlanta District Office, Atlanta, Georgia.

If yothave any questions, please feel free to cdntact Ms. Annette Arlinghaus or the undersigned
by telephone at (513) 731-9900, or by fax at (513) 731—6482.

  - 2; HECEliléfi 1“
l 5R 1 31991;

Regulat ry fairs

Enclosures: ' completed FDA 356h

stability tables GENER‘C DRUGS
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~ "I aa, J?“ J _m l Inn-m c411,! .~ .‘ {pi}! l‘ 2“." 2.123111eie1: Roadaceuti s m:J Cincinnati. Ohio 452 IS

Tb: Ar! ochadthifi-r... f‘ (l; . 41‘ \‘hflgfly (5L3) 731-9900
T5: Sultan of Chang: ' \i' w . \‘_',‘. . 9 ' W

‘3 \q.) k\_":,-‘\ R6o . ~,'- '
'- __ ... _\ a \'
- w
‘2 I - To “‘91-”, -- . _. ,-

-. T" ‘- ‘u‘mt true: a. . _
March [3, 1997 in

V .a . 9, f .-

Mr. Jerry Phillips 4r? . A” 33 -_
Director, Division of Labeling and Program Support 50 a}? 'W
Office of Generic Drugs 0" V ‘1')
Center for Drug Evaluation and Research ;_‘ (A ‘ 'il _ —'
Food and Drug Administration ”l (J)
Rockville, MD 20357 C \ “W (W

RE: ANDA 40-233 for Methotrexate Tablets USP; 2.5 mg {{5me K A\ “A q?
— Subject: Amendment '

, ‘ b .

Dear Mr. Phillips: ""

r
Reference is made to your correspondence dated February 28, 1997 concerning minor

administrative deficiencies in our Abbreviated New Drug Application 40-233 for Methotrexate

Tablets USP, 2.5 mg. We have noted the deficiencies and are amending our application, having

responded to all of the deficiencies. This amendment is formatted such that each deficiency is

restated and then followed by our response.

This amendment includes two (2) copies, an archival copy and a review copy.

_ We certify that a tr—ue copy of this submission has been provided to the Food and Drug
~; Administration, Atlanta District Office, Atlanta, Georgia.

If you have any questions, please contact Ms. Annette Arlinghaus or the undersigned by

telephone at (513)-73l-9900, or by fax at (S l3)-73 1-6432.

L .

Si rely, if - .

‘— ' LgfiRapom:43:29.fir
Vice President, Regalatory Affairs
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1E

ANDA 40-233

Duramed Pharmaceuticals, Inc.

Attention: Jfihn.Repdza flD“ _
5040 Lester Read - "H 7
CincinnatfiT‘DH_ 45213 ‘
l.|..I.Mud-Inn".-Huhhl

g.

Dear Sir:

We acknowledge the receipt of your_abbreviated new drug;
application submitted pursuant to Section 505(j) of the Federal
Food, Drug and Cosmetic Act.

Reference is also made to our "Refuse to File" letter dated

February 28, 1997, and your amendment dated March 13, 1997.

NAME OF DRUG: Methotrexate Tablets USP, 2.5 mg

DATE OF APPLICATION: December 20, I996

"r“!?'DATE OF RECEIPT: December 23, 1996

DATE ACCEPTABLE FOR FILING: March 14, 1997

We will correspond with you further after we have had the

opportunity to review the application.

Please identify any communications concerning this application
,with the ANDA_number shown above.

Should you have questions concerning this application, contact:

Sheila O'Keefe

_ Project Manager 5
‘ ,,-_ (301) 594—0370 '

HIS
v" V‘N—l' '"I'N.

Jerry Phillips eOZZ/97’
Director

Division of La ing and Program Support

Office of Gener c Drugs

Center for Drug Evaluation and Research

Sincerely yours,
I

I
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ANDA 40-233

-

Duramed PharmaCeuticals, Inc. -
Attention:‘ John Repoza
5040 Lester Road

Cincinnati: OH 45213 .___ ... .‘1

hhhthdeumel -~4 :8 s9

Dear Mr. Repoia: ;- -4-

Please refer to your abbreviated new drug application (ANDA)
dated December 20, 1996 submitted under Section 505(j) of the

Federal Food, Drug and Cosmetic Act for Methotrexate Tablets USP,
2.5 mg. ”

We have given your application a preliminary review, and we find'

that it is not sufficiently complete to merit a critical —
technical review. ' “'p.“

‘

We are refusing to file this ANDA under 21 CFR 314.101(d)(3) forjfi

the following reasons: '

Your stability data is incomplete. Please submit at least

three months accelerated stability data on the largest and
the smallest container sizes intended for market. The data

for the 100 count'package size is present, however, the data

for the 36 count package is not complete, being comprised of

only the’initial data and no data for the 30-, 60— and 90-

day stations.

Additionally, the dissolution data, as presented, does not
include all the data necessary for a complete evaluation by
the reviewer. In addition to the individual tablet data,

means, range and relative standard deviation (RSD) at each

time point and a description_of the methodology being used, 1
the£dissolution report should also contain the lot numbers

being tested, the designations "test preparation" and

"referenge'preparation" are not adequate.

You have failed to completely package your test batch for
lot GA194 in containers proposed for marketing. Please

refer to the letters to industry from the Director, Office

of Generic Drugs, dated November 8, 1991, and August 4,
1993. In addition, we refer you to the Office of Generic

Drugs, Policy and Procedure Guide #41-91, dated February 8,

1995. Please provide documentation to confirm that the

portion of the test batch packaged in the containers
proposed for marketing is representative of the entire
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batch. Such documentation should include testing results
for in-process or packaged product that demonstrate

homogeneity of the manufactured product.. .

Thus, it will:n6t be filed as ap abbreviated new drug application
within thermeaning of Section 505(j),of the Act.

Within 30 days of the date of this letter you may amend your

application to include the above information or request, in

writing, an informal conference about our refusal to file the
application. To file this application over FDA's protest, you
must avail yourself of this informal conference.

If after the informal conference, you still do not agree with our
conclusion, you may make a written request to file the

application over protest, as authorized by 21 CFR 314.101(a)(3)If

you do so, the application shall be filed over protest under 21

CFR 314.101(a)(2). The filing date will be 60 days after the
date you requested the informal conference. If you have any

questions please call:

Project Manager
(301) 594-0370

.g(“I"-
Sincerely yours,

1 n I

/S/a , .

Jerry Phillips 37/2 5/5 2
Director \

Division of La eling and Program Support

Office of Gen ic Drugs

Center for Drug Evaluation and Research

”I
I
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tunea (ll/i Duramed Pharmaceuticals, Inc.‘ . ' 5040 Lester Road
. l “k .. '\ Cincinnati. Ohio 452l3

Tb: fir! .yl‘melarubrfi“ - I (513) 73 I 3900

T15! Snnrt'r alfit‘bdllfll‘ -. ‘ l (800) 543-8533
.'. L

December 20. 4996

_ ‘_‘ -

Mr. Douglas L. Sporn

Director, Office of Generic Drugs

Center for Drug Evaluation and Research

Food and Drug Administration
Metro Park North [I

7500 Standish'P—‘lace, Room 150 13 - -—

Rockville, MD 20855-2773

REz-VANDA for Methotrexate Tablets, USP. 2.5 mg

Dear Mr. Sporn:

Duramed Pharmaceuticals, Inc. (Duramed) submits today an original abbreviated new drug

application (ANDA) seeking approval to market Methotrexate Tablets USP, 2.5 mg, that are

bioequivalent to the reference drug, Lederle’s Methotrexate Sodium Tablets, manufactured by

Lederle pursuant to NDA # 08-085.

The facility for manufacturing of this dosage form is located at 2225

Centennial Drive in Gainesville, Georgia.

In accordance with the study protocol, approved by the Office of Generic Drugs (refer to

documents included in Section VI), Duramed conducted one definitive in viva bioequivalence

study using 2.img tablets.

Methotrexate Tablets. USP, 2.5 mg are stable and a two year expiration dating is requested for

all package sizes. The two year expiration dating is supported by accelerated stability testing.

This ANDA is submitted in three (3) volumes. Duramed is filing an archival copy (blue folders)

of the application that contains all the information required in the ANDA and a technical review

copy (red folders) containing all the infonnatia-n—in the archival copy with the exception of the

Bioequivalence- section. The Bioequivalence section (orange folders) contains the bioequivalenc

data as well mmputer disk, in 3.5" format. containing ASCII files ofthe measured

concentrations of the drug substance and the kinetic parameters for the bioequivalence study.
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Page 2

To: Mr. Douglas L. Sporn

Subject: ANIZA for Methotrexate Tablets, USP, 2.5 mg...-

nl

For niore_‘detailed information on the organization of this ANDA. please refer to the “Executive
Summary - Organization of the ANDA" which follows this letter.

#-

We certify that a true copy of the technical section described in 21 CFR 314.50 (d)(1), the

chemistry, manufacturing, and controls section of this submission, has been provided to the

Atlanta District Office of the Food and Drug Administration.

Please direct any written communications regarding this ANDA to me at the above address. If
you have any questions or require any additional information. please feel free to contact Ms.

Annette Arlinghaus at (513) 731-9900, or me at (513) 458-7294.

 
 

Sifw‘erely,

 
9/

. Rapoza, M.S., R.Ph.
' Vice President, Regulatory Affairs

|

"1"‘i'

enclosures:

-Completed FQA Form 356h
~ANDA Subm i_ssion
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ANDA 40—385

MAR El 200]

Barr Laboratories, inc.
Attention: Christine Mundkur

2 Quaker Road

19.0. Box 2900 L/“L‘ZU
Pomona, NY 10970

Dear Madam:

This is in reference to your abbreviated new drug application
dated July 23, 1999, submitted pursuant to Section 505(j) of the

Federal Food, Drug, and Cosmetic Act (Act), for Trexall'a Tablets

(Methotrexate Tablets USP}, 5 mg, 7.5 mg, 10 mg, and 15 mg.

Reference is also made to your amendments dated October 7, 1999,

and February 15, and February 22, 2001-

We have completed the review of this abbreviated application and

have concluded that the drug is safe and effective for use as

recommended in the submitted labeling. Accordingly, the

application is approved. The drug product, Trexallg Tablets
(Methotrexate Tablets USP), 5 mg, 7.5 mg, 10 mg, and 15 mg, can

be expected to have the same therapeutic effect as equivalent

doses of the listed drug product which the Agency relied upon_as

the basis of safety and effectiveness. Your dissolution testing

should be incorporated into the stability and quality control
program using the same method proposed in your application.

Under Section 506A.of the Act, certain changes in the conditions

described in this abbreviated application require an approved

supplemental application before the change may be made.

Post-marketing reporting requirements for this abbreviated

application are set forth in 21 CFR 314. 80-81 and 314. 98. The

Office of Generic Drugs should be advised of any change in the
marketing status of this drug.

We request that you submit, in duplicate, any proposed

advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all

proposed materials in draft or mock—up form, not final print.
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Submit both copies together with a copy of the proposed or final

printed labeling to the Division of Drug Marketing, Advertising,

and Communications (RFD—40). Please do not use Form FD-2253

(Transmittal of Advertisements and Promotional Labeling for
Drugs for Human Use) for this initial submission.

We call your attention to 21 CFR 314.81tb)(3) which requires-
that matErials for any subsequent advertising or promotional

campaign be submitted to our Division of Drug Marketing,

Advertising, and Communications (RFD—40) with a completed Form
FD-2253 at the_time of their initial use.

Sincerely yours,

Gary Bue ler 3.11.240!
Acting Director

Office of Generic Drugs

center for Drug Evaluation and Research
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cc: ANDA 40—385

Division File

Field Copy

HFD—GlUYR. West

HFD—ZlD/B. Poole

HEB—330

HFD—205 3 A? 0 ( 5 “AV
Endorsements: I" \_. \ \H\

HFD-625/E.Schaefer/ 503 W . ‘\ '
HFD—G25/M.Sm l / '

HEB—617m.Diilzhunt/i/Bém ’IMQOMIEW‘” 3‘
HFD—613/A.Payne/ (“94' ’9‘) x;

HFD—613/J.Grace/ 2 Ag/Wdf (It/Elk- \&\
V:\FIRMSAM\BARR\LTRS& V\40385.apgd00

 F/T by: DJ 3/8/01
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WARNINGS:

METHOTHEXATE SHOULD BE USED ONLY BY PHYSICIANS WHOSE “WEDGE Alli] EXPERIENCEIWLUDE THE USE OF ANTIMFI'MGLITE THERAPY.

BECAUSE OF THE POSSIBILITY OF SERIOUS TDJIIE REACTIONS (WHICH CAN BE FATAL):
MFTIIDTHEitATE SHOULD BE USEO'ONLV III LlFE THREATEIVIIIG llEOPlASTIO DISEASES. OR IN
PARENTS wITH PSORTASIS OR RHEUMATOID ARTHRITIS WITH SEVERE. FlEOALOITRAlIT. DIS-
ABLING DISEASE WHICH Is NOT ADEOUATELY RESPONSIVE TO OTHER FORMS OF THERAPY.
DEATHS HAVE BEEN REPORTED WITH THE USE OF METHOTREXATE IN THE TREATMENT OFMALIGNANOY. PSOHIASIS. AND RHEUMATOID ARTHRITIS.
PATIENTS SHOULD BE OLUSELY MONITORED FOR BONE MARROer. LIVER. LUNG Atto KIDNEY
TOXIOH‘IES. {See FttElTAU'lIDtts.) - '
PATIENTS SHOULD BE INFORMED tilt THEIR PHYSICIAN OFTHE RISKS INVOLVED AND BE UNDERA PHYSiBIAN'S CARE THROUGHOUT THERAPY.

tMethotretiate has been reported to cause tetal death endior congenital anomalies. Therefore. it is not
recommended tor women at childbearing potential unless there Is clear medical evidence that the
benefits can be expected to outweigh ttte considered rtslts. Pregnant women with psoriasis or
rtieranetoid arthritis should not receive melhotreiiata. {See BOMIIAIUDIOAUOIISJ .

2.Methotrexale elimination is reduced In patients with impaired feral hrnotlon. scenes. or pleural etlu- '
stone. Such patients reguire especially careful monitoring tor toxicity. and require dose reduction or.
in sortie cases. discontinuation ol methotrerrate administration. '

S.Uneapectedly severe [sometimes latal).pone marrow suppression and gastrointestinal tensity l'iave
been reported with mncomilanl administration 01 melhotrerrete {usually in high dosage] alone with
sorne nonsleroidel anti-inflammatory dnrge [NSAIDst (See PRECAUTIONS. Drug Interactions.)

thiethotreaate causes hepatotoirlcity. ilbrosls and cirrhosis. blt‘l generally only alter prolonged use.
Acutety. liver enzyme elevations are lraquemly seerL These are usually transient and asymptomatic.
and also do not appear predictive or subsequent hepatic disease Liver biopsy after sustained use
often shows histologic changes. and fibrosis and Cirrhosis have been reported; mesa latter lesions
may not be preceded by symptoms or abnormal liver Iuhclion tests in the psoriasis population. For
this reason. periodic litter biopsies are usually recommended tor psoriatic patients who are under
long-len'n treatment. Persistent abnormalities in liver tunctiori tests may. precede appearance at
fibrosis or cirrhosis in the rheumatoid arthritis population. (See PltEliltu‘I‘ltltls. Organ StellarToaioity. Heparin}

5.Metholreaalo~induced lung disease is a potentially dangerous lesion. which may occur acutely at any
time during therapy and which has been reported at doses as low as is mgMeelL II is not always
lolly reversible. Pulmonary symptoms [especially a dry. nonproductive cough) may require interrup—
lion el ll'flit'llltnl and caretul Investigation. .

d.oiarrhea and ulcerative slomatitis require inlerruption nl thempy; omerwiee. hemorrhagic enteritisand death Irom intestinal mutation may occur.
‘rMaIigrrant lymphomas. wtrich I'nay regress iollorriiirtg withdrawal of molholrexale. may occur in

patients receiving low-dose methotreltate and. thus. may not require cytotoxic treatment.
Ililisconttnue1 methotrelrate first and. it the lymphoma does not regress. appropriate treatment shouldinstitute . _

8.thte oUrer cytotoxic drugs. methotreaata may Induce “turner tysis syndrome: in patients with rapid-
growing tumors. Appropriate supportive and phannacolopic measures may prevent or alleviateis oumplimtiol‘l

9.5mm. occasionally latal. strin reactions hairs been reported toliowlnp ehgle or multiple doses oi
methotreaate. Elections have occtmed wittrin days at oral. intramuscular. intravenous. or intiathe-
cal mathoheiiate administration. Recovery has been reported with disconfinuation cl therapy. [SeePttEliAtthDdts. Organ System Tenacity, stint

1D.Poteetialty Total opportunistic infections. especially PMUHTDEySIlS carrier? pneumonia. may oomrrrnthmelhotmato therapy
11.Ilrlethotrerrate given concomitantly wiui radiotherapy may increasathe risk otsolt tissue necrosis andosteonacrosls.

BESCBII’TIIIII:

Trexalt‘“ [n'iahrotrexate tablets. use} liorrrrerty Amelhopterr'nl is.an animations used in the treat-
ment at certain neoplastic diseases. severe psorhsis. and adult rheumatoid arthritis. Chemically
illolhotraltahle lahAl-[lllflzfi—diarnino-E—plerldimrli methyll methyt-am'iho]benzoyl]-L-glutamio acid. Thestructural rtnlt i5”.
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EgalizzlllsOs Molecular Weight: 454.45

TreIalF'“ tmethotrexats tablets}. Ior oral administration. are available in 5 mg. rs mg. 10 mg aid 15mg strengths in bullies ol 30‘s. 60's and 1003.

Each 5 mg tablet contains an amount at metlrotreitate sodimt equivalent to} mg of malhotreriate.
Each its mg tablet ciififlr'r'is an amount of methotrerrate sodium equhralent to its mg 0t methotreirate.
Each 10 mg tablet contains an amount or methoh'eirate sodium equivalent to to mg of methotrexate.
Each to ma tablet contains an amount at methotreitale sodium equivalent to 15 mg or melholretlale.
In adrition. each tablet contains the following inactive Ingredients: anhydrous lactose. hydrortypropyl
methyieellulose. magnesium slearate. mlcrocrystalllne coutdose. polyethylene glycol. creoelatinlzed starch.sodium carbonate monohydrate and talc.

The 5 mg also contains: crospovidone. Dot: yellow no to aluminum latte. roec blue no. 1 aluminum Ialte.FIMO yellow no. 6 aluminum latte. polysorbale Ill). and titanium dioxide.

ghe 15 mo also contains: crospovidone. FOSS blue no] aluminum lalre housemate EU. and titaniumioiiide.

The 10 mg also contains: crospovidone. POM: red no. 40 aluminum latte. polysurbate ED, and titaniumGordon.

The 15 mg also contains: crospoirldono. FOEG blue no. 2 aluminum latte. FDSG red no. all aluminum latte.poiysorbate tilt. and titanium dioxide.
DLIIITOAL PHAEMOULOGY:

Methotreirale inhibits dlhydroiolic acid reductase. Olhydroiotatrei must be reduced to tehahydroiolales by
this enzyme baton: they can be utilized as carriers oi or'ie-oerbon groups i the synthesis 0! purine
nucleotides and -|hymldylate.-Therel'ii‘l'lt meUtutrexate interieres with DIVA 5an tests. répalr. and cellular
replication. Milieu protileratlng tissues such as malignant cells. bone marrow. Total coils. burnt and
intestinal mucosa. and cells of the urinary bladder are in general more sensitive to this sheet of memoir-err-
ate. When cellular proliferation in malignant tissues is greater than in most normal tissues, methotreltate
may ltrlpair malignant growth without irreversibledamage to normal tissues.
the mechanism of action in rheumatoid arthritis is unknown; it may allect immune function. Two reports
describe In viii-o methotrelcrle inhibition at DNA precursor uptake by stimulated mononuclear cells. and
another describes. in animal polyartltrltis partial correction by rnetholreirate ot spleen cell hyporespon-
sireness and suppressed IL 2 production. Other laboratories. however, have been unable to demonstrate
similar shoots. Distillation oi methotreirates etiect on Immune activity and its relation to rtieurriatoidimmunopathogenesis await turther studies

In patients with rheumatoid arthritis. sheets or methotreilate on articular swelling and tenderness can be
seen as early as 3 to E weets, Although methotreiiate cleady ameliorates symptoms 0t inflammation toxin.
swelling. stiltnese]. there is no eiridence that it induces remission of rheumatoid arthritis nor has a bene-
Ilcial etiect been demonstrated on bone erosionsano other radiologio oranges which result in impairedprint one. iunctional disability. and deformity.

Most studies or methotrttlala in patients with iheurrrsloid arthritis are relatively shiftinggtflflrliflé
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Limited data from long—term studies indicate that an Initial clinical improvement is maintained lor at least
nrro years with motioned therapy.
In psoriasis. Ihe rate of production of epithelial cells in the attic is greatly increased over norrrral silo This
drfterential in proliferation roles is the basis tor the use of melhu‘treltate to control the psnrlatrc process.
Pharmaccbfnatles:
absorption.- In adults. oral absorption appears to be dose dependent. Peak sci-uni levels are reached with—
in one to bouncers. ill doses of do Mme. or less. metllotreuate is generally well absorbed with a mean
biuavrar‘labiiity olabdut Edit. The absorption of doses greater than all mgrm‘l‘ is significantly less. possiblydue to a saturation sheet

In leukemic pediatric patterns, or! absorption has been reported to vary widely {23% to 95%}. it twentyfold difference between highest and lowest peak levels (C M: lift to 2.3 micrometer after a 20 mgi‘m
dose] has been modded. Significant interindivldual varraciirry has also been noted in time to peak con-
centration Um; 0.67 to 4 hours alter a 15 mgim2 dose} and fraction of dose absorbed. Food has been
shown to delay absorption and reduce pealr concentration
Distribution: lifterinlrevenous administration. the initial volume ofdistiibu‘liln is approximately dill Uhg
[title of body weight]: and sfeadyslefe volume of distribution is approximately the to tilt Lr1rg {to to he‘ll.
at body wergnt). Methotrerrale competes with reduced fclates for active tramport across cell membranes
by means ola single urrier-metiated actors fransgort process. At serum concentratiors greater than too
mrcromolar. passive diffusion becomes a hater pathway by which effective intracellular-concentrations can
be achieved. Methotrexate in serum is apprordrnately Soils protein bound. Laboratory studies demonstrate
that it may be displaced fmm plasma albumin by various compounds including sulfonamltl'es. safrcylales.
tetracycline. ohlorampheniool, and phecy1olh.
Methotraxate does not penetrate the blood-cerebrcsp'rrral liuid'mrrier in derapeulic arrrounrs when given
orally or parenterally. High csr concentrations of the drug may be attained by intralhecal administration.
In dogs, synovial lluld cencerrtmtions alter oral_dosing were ftigtter in inflamed than dninllarncd joints.
nilhough salicytatas did not interfere with this penetration. prior prednr'sone treatment reduced penetration
into inflamed [birds to the level I'll normal ioints.
Metabolism: After absorption, n‘l'ethotrercate' undergoes hepatic and intracellular metabolism to poiygluta-
mated forms which can be converted back to rnelholruele by hydrates: enzymes. These polyglubemates
act as inhibitors cl dihydrofolate reductase and thymidylare synthelaso. Small amounts or melhntrerate
pchrghrtamales may remind in tissues lor amended periods. The retention and prolonged drug action of
these active metabolites vary among different cells, Ilssues and terriers. nsmall amount of metabolism to
i-hydroxymeiholreltate may occur at doses commonly prescribed. The aqueous solubility of l-hydroxy—
rnetholrerrate is 3 lo 5 Info lower than the parent compound. Methofrertate is partially metabolized byintestinal here after oral administration.
Hall-tire The terminal trait-lire reported for memolreuate is apwoumatelv three to ten hours lor patients
receiving Ireabnent lor psoriasis. or rheumatoid arthritis or low dose anti'lcoplaslic- therapy {less than till
mgrmi’). For patients receiving high doses of cathctreitale. the terminal half—life is eight to 15 hours.
Secretionritenal [iteration is the primary route of elimination. and is dependent upon dosage and route ofadministration. Wllh Wadrnitlletraiibn. 30% lo 90% at the administered dose is excreted unchanged In the
urine within 24 hours. Thereis limited biliary accretion amounting to their prices of the administered dose.
Enlerohepaftc recirculation of metholrarrate fras been proposed.
Herral alteration occurs by glorrrcruiar titration and active tubular secretion. l'rlnfdinear elimination due to
sahlration of renal tubular reebsorplioc has been observed in psoriatic patients at doses between rs and

' :ltl mg. Impaired renal luncllcn, as well as concurrent use of drugs such as dealt organic acids that also
undergo tubular secretion. can nontecly increase. methotrerrate serum levels. Eztcellent correlation has
been reported between rnelhotrerate clearance and endogenous creafhiine clearance.
Methptrcrcata clearance rates vary widely and are generally decreased at higher doses. Delayed drug dear-
atea has been identified as one of the major factors responsiblefcr melhctrecote ferocity. It has been poo—

i belated that the toxicity of medlelreaate for current tissues is more dependent upon the duration of expo,
. sure to the drug ratirsr than the level achieved. When a patient has delayed drug elimination due to
; domptonised renal lunctiorr. at ird space effusion. or other causes. melholrelale serum concentrations
; may remain elevated for prolonged periods.
1 Msthnhevate-has been detected in human breast mile The highest breast null: to plasma concentrationratio reached was 0.08:1.

llltllu‘l'llillllt Alli] USAGE:

_- Neoplastic Uheasee'.‘
' .Tl‘emll“ (Iuelhotrertate meters) are indicated in the [rumor of gestational cnon'ourctnorna.

ononoadenorna oestnrens and hyoafldiforrn mole.
bletl'rolrero'rteis used alone or in combination vrrlth other anticancer agents in the Ireabnent of breast can-
cer. spldemtofd careers at the bead and node advanced mycosts lungoides. and lung cancer. paniciuany
squamous cell and small cell types. Metholraltale is also used in combination with otl'ier chemotherapeu-
tic agents in the treatment oiadvenced stage-non-Hodgltin's lymphomas.
Psoriasis:

Trerrall“ lrnelhutrenate tablets] are indicated in the symptomatic control at setrerc. reralcitranl. dls—
abllng psoriasis that is autadecualely responsive to outer forms of therapy. but and wood the diagnosis
hes been demolished as by biopsy audibrari'er derpyaroiogic consultation. It is Inpbnanl to ensrrre that a
psoriasis 'flare" is not due to all undiagnosed concomitant disease affecting immune responses.
flhtlflbildld MhIilE:
Tresalf“? {meltdown tablets} are indicated in the management cl selected adults with severe. actors.

' classical or definite rheumatoid ar1hn'lr's {ARA criteria) who have had an fnsulficiem therapeutic response
to, or are intolerant of. an adequate trial of first-line therapy ‘nrcluding lull dose flsnltls and usually a trial
pt at least one or more disease-modinring ano'meumalic drugs.
Aspirin. constercioal coir-inflammatory agents. andlor lowI dose steroids may be continued. although the
possibility ol increased tohicity with concomitant use of flsnle including salicylafos has not been fully
explored [see PilittntlTlltlls. ling Interactions}. Steroids may be reduced gradually in patients who
respond‘tp methotroirale. Colhbincd use of methotrertate with gold. penicillarnlne hydronyelrloroguhre.
sullasaiaeine. or ctr-tutored agents. has not been studied and may increaselhe ircideme of adverse effects.
W951: and FMStolherapy as indimied should be condoned.Wmhlllllllbhl‘lflflfi:
Methotrsitate can muse tidal dBIh or teratogenic efhssbt when administered to a pregnant thal'l.
ntelhctrerrate is conhalndfcaleo to pregnant wanted with psoriasis or rheumatoid arthritis and should be
used in the treatment of neoplastic diseases only when the potential benefit outweighs the rich to lhelelue;
ttfornerr cf childbearin potential shout! not be started on methotrerrare until pregnancy iserrcluded and

_ should be lully cod ed on the serious rich to the fetus [see PRECntlTlllllS] shouldthoy docomepreg-
cent while undergoing beatmenl. Pregnancy should be avoided if either partner is receiving mediolreuate.‘
ported and tor a minimum of three months after therapy for crate patients. and dumb and rural least one
pvulatory cycle afierll‘lerapy [or ternele patients. [See Bolted HERMES.)
Bernese ol the potential for serious adverse reactions from metholresala ”in breast fed infants. it is con-
traindicated in nursing mothers.
Patients with psoriasis orrheumatclo arthritis with alcoholiyn. alcohols liver disease or other chronic liver
disease should not receive memolrenate.
Patients with psoriasis or rheumatoid anhritls whc have overt or laboratory evidence of immunodeficien—
cy syndromes should not receive methclrertale.
Patients with psoriasis or rheumatoid arthritis who have preexisting blood dilscrasias. such as bone mar—
row hypoptasia. leulrooenie. thrombocytoponia or signilicant anemia. should not receive methotrertate.
Palierns with a known hypersensltivrty lo rrretllotrerate should not receive the drug
tllltltfllfltls:
See Boiled “HERMES.
FREChU'fllNlS:
General:
Muthotrerrate has the potential for serious toxicity. {See Boned tllhflftlltoSJ Tour: effects may be related
in frequency and severity to dose or frequency or administration btrt belle been seen atail doses. Became
they can occurat any time during therapy It. is necessary to inflow parlents on methotresale closely. Most
adverse reactions are reversible it defected early When such reactions do occur; the drug should be
reduced in dosage or discontinued and appropriate corrective measures should be fatten. If necessary. this

could include the use of latrcovorin calcium andior acute. r'nurnnittent hemodralysis wife a hightfurr die-
lycec {See emperor.) ff methotrevatc Iherapy 'cr reins-toured. it sherdo be carried out with caution,
with ededtlate oonsitleration of further need in the drug and with increased alertnessas to possible recur-
rence of toroclly.
The cllrllcallphannaculegy or melhotrotralc has not been well studied in older individuals. Due to dimin-ished hepatic and renal function as well as decreased lolala stores In this population. relatively low doses
should be considered. and these patients should be closely monitored tor early signs of toxicity.
Infant-ration for Patients:
Patients should be informed of the early signs and symptoms of toxicity. of the need to see their physi<

tint: ”3;"?pr iflhey occur. and Ihe need for close follow-up. includrrrg periodic laboratory tests to muni-for I} LC .

Both the physician and pheI'I'flec'ist shoutd emphasize to the patient brat the recommended dose islabor
wealthy In rheumatoid arthritis and peoriosis. and that mistaken daily use of the recommended dose has
led to fatal lorriclty. Prescriptions should not be written or refilled on a PR" basis.
Patients should be hrforrned oi the potential benefit and risit in the use cl melhotrerate. The fish of effects
on reproduction should be discussed with both male and female patients tailing melhotrettata.
Lab oratory Tests:
Patients undergoing metholrertate therapy should be closely monitored so that toxic effects are detected
promptly. Baseline assessment should 'ncludea complete blood ccrn'n with differential and platelet counts.
hepatic enzymes. renal notation tests. and a chest x—ray. During therapy of rheumatoid arthritis and peer
riasis. monitoring ct these parameters '5 recommended: hematology at least monthly. renal function and
fiver function every 1 to 2 months. More lrwuenl monitoring is usually indicated during anlineoplastr’c
therapy. during one: or changing doses. or during periods of increased risk of elevated methotrexala
blood levels leg. dehydration}. more frequent monitoring may also be indicated.
Transient liver function test abnormalities are observed frequently alter melfartrerrafe administration and
are usrially outcome for modification dl' mefhdtreltale therapy. Persistent libel itlnclioo test abnormalities,
ancror depression of serum albumin may he indicators cfsericos liver touchy and require evaluation. {See
FREGntl'l'lllIfS. organ System Tortiel‘ty. Hepatic}
a relationship behveen abnormal liver function tesls and fibrosis or cirrhosls ol the filler has not been
established for patients with psoriasis. Persistent abnonnalirios in liver lurrclion tests may precede appear-
ance of fibrosis or cirrhosis b1 the rheumatoid arthritis poptlatron.
Pulmonary function tests may be useluf it rnetholrexale-induced lung disease is suspected, especially ifbaseline measurements are available.
thug Interactions:
Concomitant administration of some I'll-Shins with high dose molhotrerrote therapy has been reported to
elevate and prolong serum melhotrerrale levels. resulting in deaths from severe IllmlbDIogir: and gas—
trointestinal toxicity. _
Catnidn should be used when HSltitls or salicyiales are adln'rrfstered clncomflafltly with lower-doses of
methotrexate, These drugs have been reconcd to reduce the brbular secretion of methotrerrete in an ani-
mal model and may enhance its toxicity. '
Despite the potential dill-factions. studies at methotrexale in patients with rheumatoid arthritis have ostr—
ally included concurrent use of mutant dosage regimens of Its-hills. without apparent problems. It
should be appreciated. however, that the dcsrer used in rheumatoid anionic [7.5m to nrgbrreelr} are some
what lower than those used in psorimis and that larger doses could lead to unexploded tonicity.
Methotrettale is partially bound to serum albumin. and tobictty may be increased because of displacement
by certain drugs. such as eallcyletes. phenylbulaaone. phantom. and sullcnamldes. Renal brouforlrans-
pcrt is also diminished by probenecfd: use of molholrertate with Ihls drug should be carefully monitored.
I:Iral antibiotics such as tetracycline. cltloramprrer-ricol, and conebsomahle broad spectntm antibiotics
may decrease intestinal absorption of panache-ate or interfere with the errlemtrarndc mediation by
inhibiting bowel flora and suppressing metabolism or the drop by bacteria.
Fenicrilins may reduce the renal clearance of methotrerrale: increased serum concentrations of methoh‘eb-ale wrltr cIncomil‘anl hematologic and gastrointestinal toxicity have been observed with high and low dose
n'lethotrelrale. Use of lTlEIl'ItIBElGIE with penicill'rns should he tare'fully malitorad.
The potential for increased becatotmricity when molhohesate is adulnletared with ollrer b'epatotoidc
agents has not been evairreled. However, hepalololrlcily has been reported in such raises. Therefore.
patients receiving concomitant literally with methotrcrtate and other potential hepato‘lonins (o.g.. amhlo-
price. retincids. stilfasaterjne) sflotld be closely monitored for possible increased risk at hopotolorricity.
Methob'errata may decrease the clearance of lheophylllne; Iheophyltlne levels should be monitored when
used concurrently with methotrexate. .
vitamin preparations containing folio acid at Its derivatives may demase responses to systemically
administered mell'rolreeale. Preliminary animal and human studies have shown that small cuarrtilres ul
intravenously administered feucovorirr enter the GSF prirnaniy as 5-mellgrlletrahydmlolate and, in
humans. remain 1-3 orders of magnitude lower than the usual mathotnecate concentrations following
inlrathecal administration. However, high doses of Ieucovorin may reduce the eflrcacy of intralhccally
administered rnetltotrexaro.
Fulate delicrency states may Increase methotrerrato toxicity.
Trimethoprimlsulfamethcrtasole has been reported rarely to increase bone marrow suppression in paients
receiving metholreitate. probably by an additive actifclate effect
Carcinogenesis. Itetaganesis, and llhpain'ncnl oi Fertility:
lilo contmlled human data exist regarding the risll o1 neoplasm with methotrerrate. Hefllotretr'ale has been
evaluated in a number of animal clothes for carcinogenic pctentrat with Inconclusive results. Although
there isevidencethat rrrattrotrenate causes chromosomal damage to amoral somatic cells and nun-ran bone
marrow cells. the clinical sigr'rllicbfidtr‘t'elflains uncertain Nonvllddgliln‘s lymphoma and ether-tumors have
been reported in patients receiving Ionrudose oral rnelhotreltate. "retriever. there have been freelancer: oi
frtalignont lymphoma arising during trealntarrt with low-dose oral n‘reifrotrelmte. which have regressed
complelety following withdrawal ct mathctnrriate. without requiring active anti-lymphoma-treafmenl.
benefits should be weighed against the potential risks before using melhctreitate alone orln combination
with purer drugs. especially in pediatric patients or young adttlts. millimeters causes embryotcniclly.
abortion. and fatal comets in humans. It has also been reported to cause impairmenlol ferlhily. ofigcsper—
mic and menstrual dysfunction in humans. during and for a short period alter cessation ot therapy
Pregnancy:
Psorsis and rheumatoid arthritis: Methotfeltafe is in Pregnancy Gabegory it. See commorcatloes
tlmslng Mothers: .
See BMWIHDICATIONS. '
Pediatric Use:

Safety and effectiveness 'at perualric patients have not been esflbllshed. other tiled in cancer chemotherapy.
Ilrgen System loiicify:
Gastminfesllnat: If vomiting, dian'hea. or stomalitls occur. which may result in dehydration. methocecate
should be discontinued until recovery occurs. htetholrorrale should hit. used with extreme caution in the
presence or peptic ulcer disease or ulcerative, colitis'- _ - . .—
l-iemaoolcgic; Itlethorreuate can suppress hemaurpoies'rs and cause anemia, leultopenia. andlor thrombo—
cytIpenla. In patients with rrrel'rgnancy and preexisting hemetopoiefirl irnpa'lnnenl. the drug should be used
with caution. it at all. In eonlrotled clinical trials in rheumatoid arthritis (mutt). Iclilropania MEG
«doublmmil was seen in 2 patients. inrornbocytopenla [platelets <ltltl.btiormm3} in 6 patients. and pan—
cytopenia in 2 patients.
in psoriasis and rheumatoid arthritis. methctrertate should be stopped tnnedbtely if there is a significant
drop in blood counts. In the treafrnent of neoplastic diseases. melhotl'enfe should be continued only if
the potential benefit warrants the rlslr of severe myelosuppressinn. Patients with profound granulccy—

rodents and fever should be evaluated immediately and usually require parenteral broad-spectrum armi-otict erapy.
Hepatic: blelholreuale has the potential for acute (elevated transaminases) and chronic llibrosis and cir-
rhosis} hepatolortioiry. Chronic toxicity is potentially fatal: it generally has occrrrred alter prolonged use
(generally two years or more) and alter a total dose of at least 1.5_gran1s. In studies in psoriallc patients.
hepatctonic'rty Worse to be a function of total comutalirve dose and appeared to be enhanced by also-
holism. obesity. diabetes and advanced age. nn'accurate incidence'rale has not been deteh'rrined: the rate

or progression and reversibility of lesions is not known. Special catnion is indicated in the preseise of oreerrist'mg lrver damage or impaired hepatic function. age
{fiver}
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ln psodas'ts. liver function tests. including serum albumin. should be performed periodiullyprlor to dos—
ing but are often mortal in the lace of developing llbrosrs or diuresis. These lesions may be detectable
only byblopsy. The usual recommendarlon Is to obtain a liver biopsy at l] pretherapy or shortly after inrv
tiation ot therapy [2-4 monthfl. 2} a total cumulative dose of 1.5 grams. and a) alter each additional 1.0to 1.5 grams Moderate ilbrd s ' ' '

grade portal initammab’on are relatively common pretherapy Although these mild changes are usually not
a reason to avoid or discontinue melholrelrare therapy. the limo should be used with caution.
In rheumatoid arthritis. age at Iirst use oi methotrerete arrd duralion oi therapy have been reported as rislr
lactors Io_r hepatotoxicity: odrer risir factors. similar to those observed in psoriasis. may be'presentin

cumulative dose or at least 1.5 g} and in_ 71-1 palienls with a biopsy only ”during treannerrt There are 5-1
lite} cases of fibrosis and 1 (bits) cases or cirrhosis, Of the Be cases or fibrosis. on were deemed mild.
The retr'culirr stain is more sensitive tor early librirais and lts'usemiry increase these ligures. It Is unlmownwhether even longer use will irnre-e Iheee ris '

Liver tunclion tests strould be periormed al baseline and at 4-H week intenrats in patients receiving
rn'etlrmreirale Tor rheumatoid arthritis. Pretreatment-liver'blopsy should be pedorrned [or patients with a

setting of well controlled rheumatoid arthritis}.
It the results of a liver biopsy show mild changes [Hoenigtr grades I. It. Illal. melho'trertate may be contin-
ued and the patient monitored as per recommendafions listed above. Methanol-ate should be discontinued
in any patient who displays persrstentty abncnrral liver function tests and retirees liver biopsy or in any
patient whose liver biopsy shows moderate to'mvere changes (Roenlglr grade "that mil '
tol‘eodon or homunofogr‘c stirrer: biedtolrexate should be used with ermeme cavtlonin the'presenoe of
active infection. and is usually oonhaindlested in patients with overt or laboratory evidence of immunode—
llclency syndromes. Immunizalion may be ineffective when given during metholrerete therapy.

Hypogamtnaglobulinemia has been reported rarely. .

Potentially fatal opportunistic intentions. especially Pneumocysds carinr'r' pneumonia, may occur with
methotrarcate literapy. lrillhen a patient presents with pulmonary symptoms. the possibility or Pneumoqrsosrarrinir'pneumonia should be considered. -

Iltatlr‘otogr'ef There” have been repor1ir of teulroencephalopelhy tolowing irdravenous adrninis'l'ration"intI
methotrexate to pallerrts who have had craniosplnal irradiabon. airbus newolorricity. frequently madl-

'lealed as generalised or local seiztrres. has been reponed with mappetedty loosened frequency among
pediatric patients with acute lymohobiasflc ieulremia hardware treated with intrr-rnediate-doseintravenous
otelholrerrale {I godm's’i. Symptomatic patients were comrrronly noted to have. Ieulroenoeptralepathy
andrbr microangioparnlc calcifrcelions on diagnostic imaging shrdres. chronic reulroertoepharopalhy has
and been reported in patients who recelb'edrepeeted doses at high-dose methotrerrate-w'rth leucovorin
rescue even-without cranial irradiation. Discontinuation oi methotrerrate does notaleays result in com-plete recovery. - .

A transient aorta neurologic syndrome has been obsch in patients heated with high dosage regimens.
Manifestations ollhis struhelilce encephalopathy may include contusion. hemiparesr's. seizures and comaThe errant cause is unknown. .

Pulmonary: Pulmonillt'.$l'ittpionts {especially a dry nunproducrive couth or a nonspecific pneumodltis
occurring dieing methotretrate dierapy may be indicative ol a potentially dangerous lesion and require
interruption oi treatment and careful investigation. Although elite-ally variable the typical patient with
metholresate induced lung disease presents with, raven-cough. dyspnea. hypoxemiggafld an infiltrale on
chest ll-ray: I'li'ectipn needs to he secluded. This lesion can oocuretrill dosages. .
Renal High doses of methntrertate used in the treelnrentof nsteosaroorna may more renal carnage leading
loaoLrte renal failure. Ncpl'vptoldcity is due primarily. to the predpitaripn oi metholrerrale and i-hydrprcyv
methobesate In the renal tubules. cross attention to renal tuectioo inducing eoomratc hydration. urine aIIra‘
I ‘__ ' and measurementotsor-urn medlotrertate and crealinine ferrets are mental lurcele admiristratlon.
slop: Severe. nemdonally- fatal. oerrnarologic reactions. including toxic epidennal necrolysls. Stevens-
Johnson Ehrndrome. elrioliatirredermatills. shin necrosis. and eryll-rema multilonne. have been reported in
children and adrdts. within days or oral. hoamuscular. intravenous or inrrathecar med-rotresate adminls—
trail .tl- Reactions worenloted aftersingle or multiple. lowI irrlennediale or high doses at methotrerrate in
patients with rieoplastrc and codenaoplaslio diseases _ _ ' '
limerPrer-autionsr'hlelhouexale should be usedwith airb'en'le caution in the presence at dehirity.
Methofresate eidlsslowiy from third-space eonipartnentc ie.g.. pleural allusions or'ascitesl. This results
in a- prolonged tannhal plasma half—Tile aod-unarrpected tosiuty. in patients with sigm‘licanttlrird-space
undulations. it is advisable to evacuate the fluid beiore treatmmt and to monitor plasma methotrertatelevels.

Lesions oi psoriasis may be aggravated by concomitant espesure to ultraviolet radiation Radiation der-
matitis and sunbum may be 'recatled" by the use of methotreirate.
flllifllSE more: . .-
llt meat. THE WEDGE ”in SEVEN" IIF Alllfli SIDE EFFEEI'S ARE HEATED TD IJIIISE All)
FHEIJIIEBE'I' IIF llbbiiltlsl'limbll. lIIE Irldsl' sEIlllllls ItEbct'lDits ME accesses £313le llfllmt
BEGAN SYSTEM TOM" II THE MENTION SEWER. .Tflli’ SEMI-fit Sllfltllfl Also BE Cliff-
SIIJED ”tailor-Ill“ FIJI! attenuation ABOIIIAWBSE IlEAC‘flIJIS WITH HETIIII‘IIIEIITE.
The most lreouenrly moaned adverse reactions Include ulcerafive momalllis. ieulropenie. nausea.- and
abdominal distress. blher'freouenlly reported adverse effects are malaise. undue Iatigue. chills and lever.dizsiness aoddecreased resistance to infection. . -

outer adverse reactions that have been reported with metholreirate are listed below by organ system. In
the oncology setting. ooncomilanrtreebnernand the underlying disease metre specificatutbution ofa rear,-lion lo'meiholrexate drfliculf. -

Alimentary systemrliingivitis. Militia; stomafitis. artoreiria. nausea. vomiting-diarrhea, hematemesis.melons. gastrointestinal ulceration and bleeding. emeritis. pc‘rcreatitis.
Mdiommtrr: Pericaidi‘tis. pericardial elfteion.hypolmsion. and thfomboembctic wants [including ane-
rial thrombosis. cerebral thrombosis. deep vein thrombosis, retinal vein thrombosis. lhfombophtsbilts.and pufroonaryembolusi. -

Serdralhlennusarsfem: Headaches. drowsiness. blurred vision. Aphasia. hen1iparesis. parents and con-
vulsions have alsooccun'ed following administration of meihohesale. Following loinI doses. there have
been occasional reports of transient subtle cognitive dysfunction, mood adoration. vmrsnar cranial sema-tion. loulroencaphalopathy: or encephalopathy. _ -' '
inrebnhanhere have been case reports or sometimes fatal opportunistic infections in patterns racer-mg
metronome therapy tor neoplasticand non-neoplastic diseases Forums-its cerirdipneui‘rionia was the

Will:Conjunctivitis. serious visual oranges of unknown etiology.
firtnonerysystem: Interstitial pneumonib's deaths have been reported. andctuonrc iruerstitial obstructivepulmonary disease has occasionally occurred.

Slain: Erytherrrebriorasheapnrrlfus. chicane. plrotoseneltivily gtgrnenury changes. aiopecia. eocnymp—
set. tel'anglectasia, 'al:ne. luiunculosls. erytherna mullllortne.‘ toxic epidermal rrecrohrs'n. Stevens-Johnson
Syndonre..'sltln necrosis. and erdolitlive dermatitis. _
binomial staterofievere neptirtlpatlty or renal failure. azotpmla. cystitis. hernaturla: detective oogerresis
or spermatogeneais. micro olioospertnia. menstnral dysfunction. vaginal dtscharge. and gynecomastia;
iniei‘dill'y. abortion. fetal detects. _
thherrarer reactions related to praltribrrted to the use otmethoberrare such as nodulosls. vascnlilis. anhral-
glanpyalgia. loss of libidollmpotence. diabetes. osteoporosis. sudden death. reversible lymphomashrgmgr
lysis synairdme. s_oii tissue necrosis and osteonecrosis. Anaphytactoid reactions have been reported.more Reactions la double-Blind Rheumatoid Arthritis Sludles: -

The approximate incidences-of niedropmte»ath-rtrrrted (Le. phicebo rate subtracted) adverse reactions in
I? In ‘li week double-blind studies of patients [n=1 18) with rheumatoid anirrifia treated with low-dose deal

(is to is mplweelri pulse methods-irate. are Ilsled below. ‘rfirbrelhr all of trace patients were on condomi-
tant nonstetoidal anli‘lnllanlrnalory drugs arid some were also fairing low dosages ot conicostercids
incidence greater than i056: Elevated liver lurictlon fats f51b. delimiting 10%.
incidence as to roacsrorrrarnls. lhrpmbocylopenla. {platelel count less than lonesome-r3].
incidence its to are: Hasrdprunhrsrdennalitis. dianhea. aspects. ieulrcpenia (WEI: less titan auburn-rm’l.panrnrfoperah, dizziness. .

lilo pulmonary toxicity was seen in these two trials. This. the incidence is probably less than 2.5% {95%
B.L.}. Hepatic histology was not eeansined in these short-tend studies [see remunerat-
drher less common reactions included decreased hematon'it. headache. upper respiratory infection.
anoredia. adhralgias. chest pain. coughing. dvsuria. eye dismlon. epistarris. fever. Won. sweating.detritus. and vaginal discharge.
item Reactions Io Psoriasis:

urinary alkalinizatinn may be necessary to prevent the pro-
ctpllalioo oi melholrer-te andror its metabolites Inlhe renal lobbies Bederally speaking. neither hernodlal-
ysis nor peritoneal dialysis have been shown Ic'iinproye'metnolrercste elimination. However. eitective clear-
ance oi methotrexate has been reported with acute. interminerl nempdr'aiyais using a high-flux drainer.Whitest e_t at: normalityon restorers-e54, 199st.WSAGE IIID Mflmmfl:

Neoplastic Diseases: .
[ital adrrrinlstration In tablet lorm is alien prelerredwhen low doses are being administered since absorp-tion is rapid and attentive serum levels are obtained. . .

limit: symptoms subside. The attentiveness or therapy is mdlnarity evaluated by-ad-hour-quantirauve analy-
sis olurinary chorionic gonadatroptn {him}. which should return to mnnal-ortess than 50 rural hr trau—

been recommended. .
Gnorioadenoma dwiruens '5 considered to be an invasive lorm ol byebiidllorm mole. Method-errata is
adminislered in these disease states in doses similar to those recommended forcfrnrldoarcinon‘la.
teut'eror'a: Acute Iyrnphoblastic leukemia in pediatric patients Is-the most responsive to .pl'bsent‘day
chemotherapy. In young adults and older patients. clinical remission is more dflhourtto obtain and earlyrelapse is-more common. ' - .

Avariety o1 combination chemoll'lerapy rcfimcns have been used [or hottr induction and maintenance ther-
apy in acute lymphohlastic leukemia. The physician should'he familiar with the new'advances inantll'eulternic ltleftlpy.

at courses iii the drug interposed with i’ to to day rsstperiods. momma Stage It may respond
to competed drug therapy with malhntreiate given in doses of been to 2.5 mgilrg daily._ ..
Hyena-is tungoldes: Therapy with metnotterrate appears to produce clinical remissions in one-hall or the

ly or 25 mg. 2 times nun. ,
Psoriasis and Rhemfle: - ' ‘ c - ""

Tire patient should be hilly informed at the risks invented and should be under concern! supervision of the
physicianisee Information for Patients under FREl‘AlthbllSJ, Assessment pihenlaltlifldic. hepatic. renal.
and_purmooar_y imclion would be rmde by history. physical «imitation. and laboratory tests before
beginning. periodically during. and before relflstituling mathotrertate ttterapy :[s'ce PMS}.
Appropriate steps should be tailspin avoid conception during medhutreroate dierapyisee PHEGIII'I’IDIISand CDIITIIIIIIDIGII'IDHSJ. ’1 ' " '

Weetryrherapy may be instituted-to provide doses over a range or 5 mg to 15 mg administered as a sin-
pie weelriy dose. .lll'l schedtrles should be continually tailored to the indrvid'ual patient. An initial first dose
may be given prior to the regular dose-lg schedule to detect any eabendsensllivity to adverse rltecls (see
NURSE ItElfillJlISl. Maximal myelosuppression usually acorns in seven to ten daysPsoriasis; Recommended Starting Dose Schedules:

l.‘llr'setrly single oral, tile or Ill dosage schedule: to to 25 mg per week until adequate response rs achieved.
minded oral dose schedule: 2.5 mg-al 12-hour intervals tor Iliree doses.
Dosages in each schedule may. be gradually adjusted to aclileve optical clinical response: so mphveeltshould not ordinarily be eeceede .

Once optimal clinical response has been achieved. earl-r dosage schemneshould be reduced to the lowed
possible anount or drug and to the longest ssible rest period. The use or methotrernte may pennll the
return to conventional topical therapy, wf'r uld beencduraged. ‘
Elmore-am rtrthrrl‘isr Recommended Starling Dosage Schedules:
l.Single oral doses or 7.5. mg once weekly

apnoea oral dosages of 2.5 mg at 12-hour Intervals tor 3 doses given as a corpse once weekly.
dosages in each Schedule may be adjusted gradually to achieve an optimal response. butoot orrinariiy to
erreeed a total weelriy dose of 2d mg. Limited experience shows a significant increase in the Incidence and
severity of serious Iorric reactions. especially bone marrow suppression. at doses greater titan 20 rnghylr
Once response has been achieved. each schedule should he reduced. it possible. to the lowest possibleEffective dose.

Therapeutic response usually begets within 3 to s weelrs and the patient may continue to improve loranother 12 weeks or more.

:I'he apricot duration ottherapyis unlrnoren.l.imlled can available Innn long-term studies indicate that the
mold clinical irnprovernent ls mirlalned rural least two years with continued therapy. Wired methorrecale to dispontlrered. b‘re arthritis usually worsens within a to d weelrs.
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IIIIIJUIIG Mm BISMAL:

. Prooedures tor proper handling and dis19:05.31] otanlicanoer drugs should be considered Several guidelines3 on this euhiect have been pulilishled.1 ThereIs no general agreement that all oi the prCEdItI’B recorn
‘ mended in the guidelines are neoeseanr or appropriate. _

IIIJ'II'etlt'PtIEn': '
Treaall‘" {meiholreitate tablets. use} are available as.
5mm. Green. citat-shaped. film-coated. scored. bison-wen tablet. Deceased with b on one side and

' 921.: on theother side. Each 5 mg tablet contains an amount or melholrexate' sodium eguiv—
" alent to 5 mg of methoir'eiiate.

Mme in bottlesol':
‘ - 30 nor: 955543527411

_.' BU llflB 0555092309
~ _ 3 tDt'l "DB DSSE-DQZT-Dfl ,

: i’.5 tog: Blue. oval-amped. Idol-coated, scored. hiconirex tablet. Deoossad wilh hon one side and
WW: on the other side. Each 7.5 mg table! contains an amount oi methotrenate sodium +
equivalent to ?.5 run at rneiholreitate.
Maihhte In bodies at
30 "DB 0655‘0928—01
BU lltJB 055154192309
1m NDG BEES-MEIR

' 1t] i'ng: Pink. owlfll'iaged. film-coated, scored. binomial tablet. Debossed will: b on one side and
- seam: on the other side. Each to mg tablet contains an amount at melholrenate sodium equin-

atent'to to rot} til metholluate.
finahaele‘in bottles olE ' '
30' "DB l555-0929-D1 ' '—
Et'l.‘ "DEM-0329419
too. not: n555-o929-o2
Purple. oval-shaped. hill-coated, scored. binonveit-lahlaL- Dehossed wilh b on one side and _
Stills-on the odter side. Each 15 mg tablet certain: an amount at rnelhotrenate sodium equiv-
alent to 15 mg of mathotreiale. ,

. Availaoielnooruee at

_ . - - - an moment-‘ oi NDDDEfifi-flm

. too oneness-0945412

 

  

 
 

ianenee with a child-resistant closure in a weliaiosed comainer as defined in the USP.
Stareat controlled room temperature 15°25“: {ST—86°F).
Protect tron-I iiglil.
REFEREE: — - . '. .

1 .Bontrolling occupational exposure to hazardous dnigs [DSHh Wadi-Practice Guidelines) Am J i _ _-.’
Mb 5361'. Hiann 1996;53:1569-1335 '

.3; .-- 2.Recommendations lor the Sale Handling oi Parenteral Anlineoplastii: Dmgs. NIH Publication lilo. 53-

".' fizgfigé-sale by the Superintendent of Documents. US Government Printing Dttl'oe. Wasl'thgton.
. ‘— -' ' I 3.31M council Report Guidelines for Handling Parenteral Antineoniaslica. one 1985:- 253(11):1590-1592.

Minimal 5m Damnession on cytotoxic Enposure - Recon'Imendatioos for Handling Cytotoxic
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Trexallm
(methotrexate tablets, USP)

5 mg

(Each tablet contains methotrexate sodium
equivalent to 5 mg of methotrexate)

not: 0555-0927—60

Trexalli‘“
(methotrexate tablets, USP)

5 mg

(Each tablet contains methotrexate sodium
equivalent to 5 mg of methotrexate)

CAUTION: THIS Is A POTENT MEDICATION.
FciLLow THE PHESCRIBED SCHEDULE EXACTLY

TO mom THE RISK OF POTENTIALLY
SEVERE SIDE EFFECTS.

Professional Samples 10 Samples x1
5 mg Tablet

E
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TrexallT“

(methotrexate tablets, USP)
5 mg

(Each tablet contains methotrexate

sodium equivalent to 5 mg of

methotrexate)

10 Samples x 1
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5 mg Tablet i
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(methotrexate tablets, USP)
5 mg

equivalent to 5 mg of methotrexate)

Usual Dosage: See package brochure.

Store at controlled room temperature

15°-30°C (59°—86°F).

Protect from light.

Retain in carton until time of use.

21409ZF600102

Professional Samples 10 Samples x 1

5 mg Tablet

           

Manufactured by:

BARR LABORATORIES, INC.

Pomona, NY 10970

Marketed by:
DuPont Pharma
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NON-VINYL {BACK/PAPER) SIDE
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um THIS IS A POIENT MEDIGATION. FOLLOW
THE PHESOHIBEO SDI-EDDIE EXAOTLV TO AVOID THE

  .TLY TO AVOID THE

 

I

J
  

(Each labial Dunning memmm sodium equivalent
lo 15 mg or moflmhmalo}

DAMIEN: THIS IS A POTEHT MEDICATION. FOLLOW
THE PRESCRIBED SCHEDULE EXACTLY TD AVOID THE

 

IE EFIEOTS. RISK OF PDTEHTIALL‘T SEVERE SIDE EFFECTS. RISK OF POIEHTIALLV SEVERE SIDE EFFECTS
side. Push Through labial irom Illa other side. Push Through methom the nlhnr side.

Rhodium by: Mmulaclumd by: '
BARR LABORATORIES. HIS. BARR MEMORIES. BIO.
Pomona. “10070 Pomona. NY 10970
Momma I13: warmed by:
DuPom Phama OuPonI Flam
Wrininglm. DE 19000 thrhlgrnn. DE 19880

H900 R9-00

udlum equivalent (fad: hhlet mnlalns mellruhm sodhm equivalent {Each Tablet comm melhmm sodium equivalent
ma] hismolmuflmowm tolfimgoimllfllakm)
:ATIDH. FOLLOW H0110": THIS IS A PDTEHT MHJISATIOH. FOLLOW 010110]: THIS IS A PDTEHT MEDIUATIOH FOLLOW
TLY TO AVOID THE THE PRESCRIBED SCHEDULE EXAG'IIY TO AVOID THE THE PRESSRIBEO SDHEODIE EMORY To AVOID THE
E EITESTS. RISK OF POTElTnAlLY SEVERE SIDE EHETS. RISKOF POTEH'IWLV SEVERE SIDE EH‘EOTS.
Ida. Push Slough labial [run The nlher side. Pugh Through lahlol I‘rorn the other sldo

Mauulaohued by: llanulachuod by:
BARR WONDER. DE. BARR MBDHITORIES. urn.
Pomona. HY 109m Pomona, HY 10970
Marbled by. Wed tar:
DuPorrl Pharrm Ouanl Phalma
H'llrninglon. DE 19830 Wllminglnn. DE 19000

99-00 R9-00

I  
 
 

K’L‘ 3.125" \rLy 3.125" 
9.375” 

—l
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NDc 0555—0925555
Trexallm

(methouexa'te tablets USP)
7.5 mg .

(Each tablet contains methotrexate5.. .
equivalentto 7.5 mg 0f methst ate _.

 

 

 

"000555 . ::

Trexall“

(hehotrexatetablets,USP)

5 5(Eachtablet contains methotrexateSOdlUl‘l‘l
equivalent to 7.5 mg of methotrexate) '  

.- . .. .- 3 . . __ _ _ . CAUTION- THISISAPOTENT MEDICATION _
g ' '. .- '_ ._ FOL-LOW THE PRESCBIBED SCHEDULE EXACTLY

' ” " * TOAVOIDTHERISKOFPOTENHAIIL .

SEVERE smE EFFECTS; ' 
-EMWE Rx only" . gig

.- Professional Samples 10SamplesX1
7-5_ mgTablet

 

: - ' Pull tab to open _

RSI-00
91409996001 n9

 

bmcauliffe
Text Box

bmcauliffe
Text Box
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noc osss-nozc-oo

Trexalli“ Q Trexall“

(memmgmgbm"3"? ? (methotrexate tablets, usp)
' . 7.5 mgE(Each tablet contains memOtrex-ate '
E sodium equivalent to 75 m9 of (Each tablet contains methotroxate sodium

_ WBWWE’W). equivalent to”. 75 mg of methotrexate.)

__.-15Samplesx1 é ' Usual Dosage: .See package brochure.
7.5mg Tablet

Store at-controlled mom temperature
15°—30°C (59°—86°F).

Protectfrom light.

Retain Incarton until time-of use. "

lllll Ill II [III |l||l||llll
2150928680102

         

  
._ _ Marketed _by:_'-'-

" DuPontPharma " ' .

WIImIngton, DE 19880

 
 

'_Professronal Samples 103amplesx1 ’5 :
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICA TIONNUMBER:

ANDA 40-385

LABELING REVIEW! S!
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ML / r /
REVIEW OF PROFESSIONAL LABELING

DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

 

 
ANDA Number: 40-385 Date of Submission: July 23. 1999

Applicant's Name: Barr Laboratories, Inc.
Established Name: Methoh'exate Tablets USP, 5 mg and 15 mg

Proposed Proprietary Name:

Labeling Deficiencies:
1. GENERAL COMMENTS — Your proposed proprietary name has been found unacceptable based on

21 CFR 201.10(c)(5). It sounds like or looks like the following proprietary names already on the
market: Mesnex® and Mezlin®. Please remove it from all labels and labeling.

2. CONTAINER (30's and 60's)

i. Caution— Revise the second and third sentences in this section to read as follows:

Prescripfions should not be written or refilled on a PRN basis. Refill of prescriptions should be by
direct order (written or oral) of the physician only. See Boxed Warnings for complete directions
for use.

ii. Include the statement “KEEP OUT OF REACH OF CHILDREN.”

3. UNIT DOSE BLISTER (1 's)— See comment under GENERAL COMMENTS-

4. UNIT DOSE BLISTER CARTON (1 x 5 mg, and ‘ tap—#- )- See comments under GENERAL
COMMENTS and Cl) under CONTAINER.

5. PROFESSIONAL SAMPLE DISPENSER (1D x 1[5 mg] and ' _)— See comments under
GENERAL COMMENTS and 6i) under CONTAINER.

6. INSERT

a. Revise your insert to be in accord with the most recent labeling for the reference listed drug,
Methotrexate Tablets USP (Lederle; NDA# Oil-08550043; approved October 29. 1999)- The
labeling may be obtained from Freedom of Information or the following Website —
httgflwwwfda.govicderlogdfrldflabeling review branchhtml.

b. - See comment under GENERAL COMMENTS.

 

Please revise your labels and labeling, as instructed above, and submit 4 copies of draft labels and
labeling. We will not request final print labels and labeling until a determination has been made regarding
the acceptability of your proposed proprietary name. -

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changes
for the reference listed drug. We suggest that you routinely monitor the following website for any
approved changes— httpzlrwwwifdagovr'cderlogdrrldflabeling_review_branch.htm|

To facilitate review of your next submission, and in accordance with 21 CFR 314.94(a)(8)(iv), please
provide a side—by-side comparison of your proposed labeling with the reference listed drug labeling with
all differences annotated and explained-

R- . -_ L. west. M.S., . . '
0 -ctor

'Ivision of Labeling and Program Support
Office of Generic Drugs

Center for Drug Evaluation and Research
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APPROVAL SUMMARY (List the package size. strength(s). and date of submission for approval):
Do you have 12 Final Printed Labels and Labeling? Yes

Container Labels: (30‘s and 60's)
Unit Dose Blister (1 '5)

Unit Dose Blister Carton (1 x 5 mg, and ‘._———

Physician's sample Dispenser (10 x 1[5 mg] and '— Satisfactory as of July 23. 1999
submission.

Professional Package Insert Labeling: Satisfactory as of July 23, 1999 submission.

Revisions needed post-approval:

BASIS OF APPROVAL:

Was this approval based upon a petition? Yes
What is the RLD on the 3560!) form: Methotrexate Sodium Tablets

NDA Number: UB-OBEIS-MB

NDA Drug Name: Methotrexate Sodium Tablets
NDA Firmz' Lederle Laboratories

Date of Approval of NDA Insert and supplement #. October 29. 1999
Has this been verified by the MIS system for the NBA? Yes

Was this approval based upon an OGD labeling guidance? No

Basis of Approval for the Container Labels: Side-by-side comparison with innovator labels in jacket.

APPEARS THIS WAY
0N ORIGINAL
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REVIEW OF PROFESSIONAL LABELING CHECK LIST
 

  
 

  

Established Name

 Dllrerent name than on acceptance to tile letter?

Is this product a USP item? If so. USP supplement In which verification was assured. USP 23 _
is this name dltl'erent than that used in the Orange Book? -

 
 

if not USP. hasthe product name been proposed in the PF?

 

  
  
 

Error Prevention Analysis

Has the firm proposed a proprietary name? it yes. complete this subsection.

Do you find the name objectionable? List reasons in FTR, it so. Consider: Misleading? Sounds or looks like
another name? USMI stem present? Prefix or Suffix present? 

 
 

  
 

 
 

Has the name been fomarded to the Labeling and Nomenclature Committee? it so, what were the
recommendations? tithe name was unacceptable, has the firm been notified? ‘

is this a new packaging configuration. never been approved by an ANDAor NBA? If yes, describe in FTR.

Is this package size mismatched with the recommended dosage? if yes. the Poison Prevention Act may
require a CEO.

Does the package proposed have any safety andior regulatory concerns?

It N product packaged in syringe, could there be adverse patient outcome if given by direct it! inlection?

 

  
  
 

 Confllc‘t bemoan the DOSAGE AND ADMINISTRATION and INDICATIONS sections and the packaging
configuration?
 

 

  
Is the strength andior concentration at the product unsupported by the insert labeling? _
is the color of the container lie. the color or the cap of a mydriatlc ophthalmic) or cap incorrect?

Individual cartons required? Issues for FI'R: Innovator individually cartoned? Light sensitive product which
might require cartonlng? Must the package insert accompany the product?

Are there any other safety concerns?

Labeling f?

Is the name or the drug unclear in print or lacking in prominence? (Name should be the most prominent
intormation on the label}.

Has applicant failed to clearly dltlerentiate multiple product strengths? -

  
  

 

  
  
  
 

  
 

Is the corporate logo larger than its container tabei? (No regulation - see ASHP guidelines)

_.
Does RLD make special differentiation tor this label? (I.e.. Pediatric strength us Adult; Oral Solution vs
Concentrate. Wamlng statements that might be In red for the NBA) 

 Is the Manufactured byiDistrIbutor statement incorrect or falsely Inconsistent between labels and labeling?
Is "Jointly Manufactured by...". statement needed?

 
 

Has the rim failed to adequately support compatibility or stability claims which appear In the insert
labeling? Note: Chemist should contlrrn the data has been adequately supported.

inactive Ingredients: (For: List page ii In application where lhactilres are listed) .5_‘
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USP Issues: ism: List usr-monlmon dispensingistorage recommendationsl‘

Do container recommendations fall to meet or exceed USPINDA recommendations? It so, are the
recommendations supported and is the difference acceptable?

Does USP have labeling recommendations? ll any. does AHDA meet them?

Bioequivalence issues: [Compare bloequlvalency values: Insert to study. List cm.
and date fiudy acceptable}

Insert labeling relerences a food eflect or a no-eflect? if soI was a food study done?

the CLINICAL PHARMACOLOGY been modified? It so' briefly detail wherthy.

PatentlExclusivity lssues?: FTR: Check the Orange Book edition or cumulative supplement for
Verification of the latest Patent or Exclusivity. List expiration date tor all patents, exclusivittes, etc. or it
none, please state.

 
FOR THE RECORD:
1. The reference listed drug for this product is Methotrexate Sodium Tablets, 2.5 mg (Lederle;

NDAma-DBSIWB; Approved October 29. 1999.
2. The firm cites suitability petition docket number 97P-02791CP1, approved August 22. 1997. as

the basis for the 5 mg and 15 mg strength submission. See Vol- 1.1, page 02-00005.
3. The firm certifies there are no patentsiexclusivities in effect for this drug product- See Vol. 1.1.

page 03-00001.
4. The product is manufactured by Bart Laboratories, inc.. 2150 Perrowville Road, Forest, VA

24551. See Vol. 1.2, page 09-00002.
5. Outside firms are utilized for testing only. See Vol. 1.2, page 10—00002.
6. ContainerIClosure

30’s — bottle: 75 cc, HDPE. White. ‘Wlde mouth. Round 33I4DO.
Cap: Metal, with Inner liner 33:400. (Two-piece'
Filler: 12 grams cotton

60‘s (5mg}- bottle: 75 cc, HDPE. White. Wide mouth, Round 33i400
Cap: Metal. with Inner liner 33i400, (Two-piece '
Filler: 12 grams cotton

50’s (15mg)— bottle: 120 cc HOPE, White, Wide mouth. Round 38i400
Cap: Metal with ‘ —--1. some
Filler: 16 grams cotton

1 Tablet Blister Card for 5 mg and '
Film: "

Foil: ‘7.— . aluminum foil. —-—-—-—-—-—-——-'-—';
See Vol. 1.3, page 13-00003.

7. Product Line:

2.5 mg — (36's, 100's. 500‘s, and a Base pack) [apprOVed under separate ANDA]
5 mg - (30's and 60's}
15 mg — (30's and 60‘s)
See Vol. 1.1, page 05-00016.

 
ORG)

 

CRC)

 
strength Physician sample : 
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B. Componentsl'Composition
lnnov atcr:

Active: Methotrexate Sodium equivalent to 2.5 mg Methotrex ate
Inactive: Lactose

Magnesium Stearate
Pregelatinized Starch

And possibly corn starch

Applicant:
Active: Methotrexate 5 mg or 15 mg
lnactive:Sodium Carbonate

Microcrystalline Cellulose
Anhydrous Lactose

Pregelatinized Starch

Crospovidone
Talc

Magnesium Stearate
5 mg onlyr — ___.__....._..__-———_———-——-—+——--ftitanium
dioxide, polyethylene glycol, FD&C Blue No 1 aluminum lake, Polysorbate 80. 0&0
Yellow No 10 aluminum lake. FD&C Yellow No 6 aluminum lake)

15 mg only-b—-———-———-—-———’ titanium
dioxide.*—-—_——-—--- , FD&C Blue No 2 aluminum lake. FD&C Red No 40
aluminum lake, Polysorbate 80)

See Vol- 1.1, page 07-0002

9. StoragelDispensing
NBA: Store at 25°C (77°F); excursions permitted to 15° - 30°C (59° — 86°F) [see USP controlled
Room Temperature]. Protect from light.
ANDA: Dispense with a child-resistant closure in a well—closed container as defined in USP.
Store at controlled room temperature 15° - 30°C (59° - 36°F). Protect from light.
USP: Preserve in well—closed containers. A unit-of-use container contains a quantity of tablets

sufficient to provide one week‘s therapy as indicated in the labeling.
Labeling: When packaged in a unit—of-use container, the label indicates the total amount of

methotrexate present as one week's suraply. See Vol. 1.1. page 05—00016.
 

 

Date of Review: September 22, 1 999
Date of Submission: July 23, 1999

Reviewer: wa Date: MIMI/f7

 
DA: 40-335

DUPIDIVISION FILE

HFD—6131TWatkinsiJGrace (no cc)
V:tFlRMSAM\BARR\LTRS&REV\40335na1.I
Review
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REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT

LABELING REVIEW BRANCH

ANDA Number: 40-385 Date of Submission: April 14, 2000

Applicant‘s Name: Barr Laboratories, Inc.
Established Name: Methotrexate Tablets USP, 5 mg, 7.5 mg. 10mg and 15 mg

Proposed Proprietary Name:"——-——, TREXALLT', and

Labeling Deficiencies:
‘I. GENERAL COMMENTS — Your proposed proprietary names are under review. We defer comment at

this time.

 

2. CONTAINER (30‘s, 60’s and 100‘s)

i. Storage Temperature Recommendation- include “Protect from Iight.°.

ii. Warnings- Delete "
 

3. PHYSICIANS SAMPLE BOTTLE (4’s) — See comments under CONTAINER.

4. PHYSICIAN'S SAMPLE UNIT DOSE BLISTER (1's)— See GENERAL COMMENTS.

5. PHYSICIAN'S SAMPLE UNIT DOSE BLISTER CARTON (1 ‘5}— See GENERAL COMMENTS.

6. PHYSICIAN’S SAMPLE DISPENSER (1 0 unit dose cartons per dispenser)—See comments under
GENERAL COMMENTS.

7. INSERT
a. See GENERAL COMMENTS.

b. INDICATIONS AND USAGE

i. Neoplastic Diseases — Deiete“

c. PRECAUTIONS (information for Patients) - Second paragraph— Delete the penultimate sentence
which reads, "

Your product is not _
d. PRECAUTIONS (Organ System Toxicity; Neurologic) - Include the following to appear as the

second and third sentences of paragraph one of this subsection:

 

  

Serious neurotoxicity, frequently manifested as generalized or focal seizures, has been reported

with unexpectedly increased frequencyr among pediatric patients with acute tymphoblastic leukemia
who were treated with intermediate-dose intravenous methotrexate (1 gmr'm ). Symptomatic

patients were commonly noted to have leukoencephatopathy andlor microangiopathic calcification-s
on diagnostic imaging studies.

NOTE: Although you are not seeking approval for the indication referenced above, we feel that it is
important information for safe use of the drug. Although seizures are only documented in this

situation, it may be reasonabie that this could occur in other situations.

e. ADVERSE REACTIONS (Adverse reactions in Psoriasis) — Include the following to appear as the
last sentence in this subsection:

Rarely. painful plaque erosions may appear (Pearce, HP and Wilson, BB: Ami-toad Dennai‘ol 35"

835—838. 1 998).
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f. DOSAGE AND ADMINISTRATION (Psoriasis and Rheumatoid Arthritis) Revise the second

paragraph of this subsection to read as follows:

Weekly therapy may be instituted to provide doses over a range of 5 mg to 15 mg administered as
a single weekly dose- 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 to
adverse effects (see ADVERSE REACTIONS). Maximal myelosuppression usually occurs in seven
to ten days.

Please revise your labels and labeling, as instructed above. and submit 4 copies of dratt labels and
labeling. We will not request final print labels and labeling until a determination has been made regarding
the acceptability of your proposed proprietary name.

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changes for
the reference listed drug. We suggest that you routinely monitor the following website for any approved
changes- himrlwwwjdagovloderlogdlrldflabeling_review_branch.html

To facilitate review of your next submission, and in accordance with 21 CFR 314.94(a)(8)(rv), please provide
a side-by-side comparison of your proposed labeling with the reference listed drug labeling with all
differences annotated and explained.

 
v ce of Generic Dmgs

Center for Drug Evaluation and Research
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APPROVAL SUMMARY (List the package size. strength(s), and date of submission for approval):

Do you have 12 Final Printed Labels and Labeling? Yes
Container Labels: (30‘s, 60‘s and 100‘s)

Professional sample bottle labels (4's)

Unit Dose Blister (1 's)
Unit Dose Blister Carton (1 tablet per carton)

Physician’s sample Dispenser (to Unit dose cartons per dispenser) Satisfactory as of July 23. 1999
submission.

Professional Package Insert Labeling: Satisfactory as of July 23. 1999 submission.
BASIS OF APPROVAL:

Was this approval based upon a petition? Yes
What is the RLD on the 356m) form: Metho‘trexate Sodium Tablets
NDA Number: OB-OBSIS-Ots

NDA Drug Name: Melhotrexate Sodium Tablets
NDA Firm: Lederle Laboratories

Date of Approval of NBA insert and supplement #: October 29. 1999
Has this been verified bylhe MIS system for the NDA'? Yes
Was this approval based upon an OGD labeling guidance? No
Basis of Approval for the Container Labels: Side-bystde comparison with innovator labels in jacket.

REVIEW OF PROFESSIONAL LABELING CHECK LIST
Established Name " '4

Difi‘erent name than on acceptance to tile letter?

Is this product a USP item? If so. USP supplement in which verification was assured. USP 23
Is this name different than that used in the Orange Boolfi‘

it not use has the product name been proposed In the PF?

Error Prevention Analysis

Has the firm proposed a proprietary name? If yes. complete this subsection.

Do you findthe nama objectionable? List reasons In FTR. it so. Consider: Misleading? Sounds or looks like
mother name? USAN stem present? Preflxor sufiix present?

Has the name been forwarded to the Labeling and Nomenclature Committee? If so. what were the
recommendations? Ifthe name was unacceptable. has the firm been notified?

Packaging ‘

is this a new packaging configuration. never been approved by an ANDA or NBA? If yes. describe in FTR.

Is this package size mismatched with the recommended dosage? if yes, the Poison Prevention Act may
regime a cnc.

Does the package proposed have any safety andior regulatory concerns?

If N product packaged In syringe, could there be adverse patient outcome It given by direct lV injection?
Conflict between the DOSAGE MID MISTRAHON and INDIcAflONS sections and the packaging
configuration?

is the strength andr‘or concentration at the product unsupported bythe insert labeling?

is the color ofthe container tie the color at the cap of a mydrlatlc ophthalmic] or cap lnoonect?

Individual cartons required? Issues for FTR: binovator individually caltuned? Light sensitive product which
might require crunching? Must the package insert accompany the product?
Are there any other safety concerns?

Labeling

Is the name of the drug unclear In print or lacking in prominence? (Name slrould be the most prominent
Information on the label].

Has applicant rar1ed to clearly differentiate multiple product strengths?

is the corporate logo larger than 1i3 container label? {No regulation - see ASl-lP guidelines}

Labeling(continued)

Does FtLD matte special difl'erentiafion tor this label? {i.e.. Pediatric strength vs Adult; Ural Solution vs
concentrate. Warning stemments that might be In red for the NBA)

w the Manufactured bleisu'ibutor statement incorrect or falsely Inconsistent between labels and labeling?
Is "Jointly Mantd‘actured by...", statement needed?

Failure to describe solid oral dosage form identifying markings in HOW SUPPLIED?

Has the firm failed to adequately support compatibility or stability claims which appear in the Insert
labeling? Note: Chemist should confirm the data has been adequately supported.

Scoring: Describe scoring configuration of R11! and applicant (page it] in the FIR
Is the scoring configuration different than the RLD?
Has the firm failed to describe the scoring in the HOW SUPPLIED section?

 
 

llig‘I'il
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Inactive Ingredients: rm: List page a la application where lnactives are listed}

Does the product contain alcohol? if so. has the accuracy of the statement been continued?

Do any of the Inactives dIi'l'er in concentration for this route of administration?

Any adverse efiects anticipated from inacuves (Le.. benzyl alcohol In neonates}?

Is there a discrepancy in inactives between DHCRIP‘HON and the composition statement?

Has the term "other Ingredients" been used to protect a trade secret? It so. Is claim supported?

Failure to list the coloring agents it the composition statement lists e.g.. Opacode. opaepum
Failure to list gelatin. coloring agents. antlmicroblals for capsutes In DESCRIPTION?

Failure to list dyes in Irlnpflnting inks? (Coloring agents e.g.. iron oxides need not be listed}

USP Issues: (FTR: List usemmrmon dispensinglstorage recommendations}

Do container recommendations fail to meet or exceed USPfllIDA reconunendatlons? If so. are the
recommendations supported and is the diflerence acceptable?

noes USP have labeling recommendations? If any. does MBA meet them?

Is the product light sensitive? if so. is NDAandior mm in a light resistant container?

Failure of DESCRlPflDNto meet USP Description and Solubility inlonnation? It so. USP information should
be used. However. only include solvents appearing in innovator labeling.

Bioequivalence Issues: {compare bloequivalency values: Insert to study. List Cmax. Truax. 1' 1i:
and date study acceptable}

Insert labeling references a food effect or a no-efiect? if so. was a food study done?
Has CLINICAL PHARMACOLOGY been modified? It so. briefly detail whereiwhy. _

Patentl'Exclusivity lssues?: Fm: Check the Orange Hook edition or cumulative supplement for
verification or the latest Patent or Exclus'iuity. List expiration date for all patents. exclushrities. etc. or if
none. please state.

FOR THE RECORD:

1. The reference listed drug for this product is Mothotrexale Sodium Tablels. 2.5 mg (Lederle; NDA#08—085lS-048;
Approved October 29, 1999.
The firm cites suitability petition docket number 97P-0279K3P1. approved August 22. 1997. as the basis forthe 5
mg. 7.5 mg.10 mg and 15 mg strength submission. See Vol. 1-1 & 4.1. page 02-00005.
The firm ceriifioc there are no patenislexclusivilies in effect for this drug product See Vol. 1.1. page 03-00001.
The product is manufactured by Barr Laboratories. Inc. 2150 Perrowville Road. Forest. VA 24551. See Vol. 12.
page 09—00002.
Outside firms are utilized for tooling only. See Vol. 1.2. page 10—00002.
ContainerlClosure

30's - botlle: 75 cc, HDPE, While. Wide mouth, Round 33l400, Cap: Metal. with inner liner 33:400. (Two-piece
' CRC]. Filler: 12 grams cotton

60‘s {Smnl- bottle: 75 cc. HDPE. While. Wide mouth. Round 331400. Cap: Metal. with Inner liner 33l400, (Tm-
piece"— CRC). Flller. 12 grams cotton
60's {15mg}- bottle: 120 cc HDPE. White, Wide moulh. Round 38(400. Cap: Metal with ——.. 38l400
Fiilon 16 grams cotton
1 Tablet Blister Card for 5 mg and '

. Foil: ‘-—-— aluminum foil. '
page 1300003.

7. Product Line:

2.5 mg - [36's. 100‘sI 500‘s. and a Dose pack) [approved under separate ANDA]
5 mg - {30‘s. 60's and 100‘s} plus physician's sample botlle of 4's and unit dose blister of 1's.
7.5 mg- {30's. 60's and 100's) plus physician's sample bottle of 4's and unit close blister of 1‘5.
10 mg- 30‘s. 60's and 100's) plus physician's sample bottle of 4'5
15 mg — (30‘s and 60's) plus physician's sample bottle of 4's
Soc Vol. 1.1. page 05-00016.

8. ComponenlsiComposilion
Innovator.

Active: Memotrexate Sodium equivalent to 2.5 mg Methotrexate
lnacfiuo: Lactose. Magnesium Steamto. Pregelalinized Starch. And possibly corn starch
Applicant
Aclivo: Methotrexate 5 mg or 15 mg
lnaclive:Sodium Carbonate. Mlcrocrystalline Cellulose, Anhydrous Lactose. Pregeialinized Starch. Crospovidone.

Talc. Magnesium Stearate _
5 mg only —4——-———-——-————-————— , titanium dioxide. *—
FD&C Blue No 1 aluminum lake, Polysorbate 80. 08:0 Yellow No 10 aluminum lake. FD&C Yellow No 6 aluminum
lake]

15 mg only— ’ . titanium dioxide. ’
FDfiC Blue No 2 aluminum lake. FD&C Red No 40 aluminum lake. Polysorbate 30]

See Vol. 1.1I page 07-0002
9. StoragelDispensing

NDR Store at25°C (77°F); excursions permitted to 15' — 30°C (59" - 86"F) [see USP controlled Room

n.: ._¢

III‘“-
t 5.

iia 

    

P9!“
or»
 

 

strength Physician sample: Film: ._____#—
. See Vol. 1.3.
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Temperature]. Protect from fight. .
ANDA: Dispense with a child-resistant closure in a weiiclosed container as defined in USP. Store at controlled room
temperature 15" - 30°C (59“ - 86°F). Protect from light.
USP; Presenre in well-closed containers. A unit-of-use container contains a quantity of tablets sufficient to

provide one Week's therapyr as indicated in the labeling.
Labeling: When packaged in a unit-of—use container. the label indicates the total amount of methotrexate present ,
as one week’s supply- See Vol. 1.1, page 05—00016.
 
 

Date of Review: April 10, 2000

Date of Submission: April 14. 2000

Date: 5/3/2022,

Date: I”; /7'
  

  
  

Reviewer: J. I“)
Team Leader:

HF -613!TWatkinstGrace (no es)
V:\FlRMSAMtBARR\LTRS&REV\40335NA2J

Review

APPEARS THIS WAY

0" ORIGINAL
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APPROVAL SUMMARY

REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT

LABELING REVIEW BRANCH

ANDA Number: 40305 Date of Submission: Jan. 12, 2001 8: Feb 2. 2001

Applicant‘s Name: Barr Laboratories. inc.
Established Name: Methotrexate Tablets USP. 5 mg. 7.5 mg, 10mg and 15 mg

Proprietary Name: TREXALLT"

APPROVAL SUMMARY (List the package size, strengtlfis), and date of submission for approval):

Do you have 12 Final Printed Labels and Labeling? Yes TRADE NAME “TREXALL” APPROVED BY
AGENCY.

Container Labels: 5 mg, 7.5 mg, 10 mg, 15 mg (30's, 60’s and 100‘s)- Satisfactory in FPL as of Jan. 12,
2001.

Professional sample bottle labels (4‘s): 5 mg, 7.5 mg. 10 mg, 15 mg (4's) Satisfactory in FPL as of Jan. 12,
2001.

Professional sample Unit Dose Blister: 5 mg. 7.5 mg (1 's) Satisfactory in FPL as of Jan. 12. 2001.

Professional sample Unit Dose Blister Carton: 5 mg. 7.5 mg (1 tablet per carton) Satisfactory in FPL as of
Jan. 12, 2001-

Physician‘s sample Dispenser (10 Unit close cartons per dispenser): 5 mg. 7.5 mg- Satisfactory in FPL as
of Jan. 12, 2001

Professional Package Insert Labeling: (R iJan2001) Satisfactory in FPL as of February 2, 2001

Revision needed post approval: Revise according to 8-0451AP 11182000 or latest approved.
BASIS OF APPROVAL:

Was this approval based upon a petition? Yes

What is the RLD on the 356m) form: Memotrexate Sodium Tablets
NDA Number: 08-085r'S-048. C80 cannot provide 5-045 make changes post approVai.

NDA Drug Name: Memotrexate Sodium Tablets
NDA Firm: Lederle Laboratories

Date of Approval of NBA Insert and supplement #: October 29. 1999

Has this been verified by the MiS system for the NDA? Yes

Was this approval based upon an OGD labeling guidance? No

Basis of Approval for the Container Labels: Side-by—side comparison with innovator labels in jacket.

REVIEW OF PROFESSIONAL LABELING CHECK LIST

—--m

  
 

 

rr not use, has the product name been proposed in the PF?

Error Prevention Analysis
Has the llnn proposed a proprietary name? I yes, complete this subsection.

Do you find the name objectionable? List reasons in F'l'R, If so. Consider: Misleading? Sounds or looks like
another name? USAN stem present? Prefix or SM: present?

Has the name been [amended to the Labeling and Nomenclature Committee? if so, what were the
recommendations? if the name was unacceptable, has the firm been notified?

Packaging
Is this a new packaging configuration, never been approved by an ANDA or "DA? If yes, describe In FIR.

Is this package size mismatched with the recommended dosage? it yes, the Poison Prevention Act may
require a CR6.

Does the package proposed have any safety endlor regulatory concerns?

If N product packaged In syringe. ooidd there be adverse patient outcome It given by direct N injection?

Conflict between the'DOSfiGE AND ADMINISTRA‘I'IDN-end INDICATIONS sections and the packaging
configuration?

 

 
 

 
 

 

  
Page 00225



Page 00226

 
Is the strength andr‘or concentration of the product unsupported by the Insert labeling?

is the color of the container (Le. the color of the cap of a mydriatic ophthalmic-i or cap Incorrect?

individual cartons required? Issues for FTR: Innovator Individually cartoned? Light sensitive product which
might require cartonlng? it'lust the package insert accompany the product?

Are there any other safety concerns?

Labeling

Is the name of the drug unclear In print or lacking In prominence? {Name should be the most prominent
Informatlon on the label}.

Has applicant failed to clearly dll'ferentiate multiple product strengths?

Is the corporate logo larger than its container label? [No regulation - see ASHP guidelines}

Labeling(continued)

Does RLD make special differentiation for this label? (i.e.. Pediatric strength vs Muir; Oral Solution vs
Concentrate. Warning Statements that might be In red for the MBA}

Is the Manufactured bleistributor statement Incorrect or falsely Inconsistent between labels and labeling?
Is "Jointly Manufactured by...". statement needed?
Failure to describe solid oral dosage form identifying markings in HOW SUPPLIED?

Has the firm failed to adequately support compatibility or stability claims which appear In the Insert
tabeiing? Note: Chemist should confirm the data has been adequately supported.

Scoring: Describe scoring configuration of RLD and applicant [page #i in the FIR
Is the scoring configuration different than the RLD?

Has the film falled to describe the scoring In the HOW SUPPLIED section?

-

-
-

Inactive ingredients: lF'l'R: us page a in application where lnactives are listed} -
-
I-
-
-
-

  

  

Does the product contain alcohol? If so. has the accuracy of the statement been confirmed?

Do any of the inactives differ in concentration for this route of administration?

Any adverse efiects anticipated from inactives {I.e.. benzyl alcohol In neonates}?
%ii iiE ii i2%

Has the term "other Ingredients" been used to protect a trade secret? if so. is claim supported?

Failure to list the coloring agents if the composition statement lists e.g.. Opaoode. Opaspray?

Failure to list gelatin. coloring agents. antimicrobials for capsules in DESCRIPHON?

Failure to list dyes in imprinting inns? {coloring agents e.g.. iron oxides need not be listed] -

USP Issues: (FIR: List USPMDNANDA dispensingistorage recommendations}

Do container reconunendations tail to meet or exceed USPINDA recommendations? It so. are the
recommendations supported and Is the difference acceptable?

Does USP have labeling recommendations? if any. does ANDA meet them?

Is the product light sensitive? If so. Is NBA andlor MBA in a light resistant container?

Failure of DESCRIPTION to meet USP Description and Solubility information? If so. USP Information should
be used. However. only include solvents appearing in innovator labeling.

Bioequivaienoe issues: {compare bloequiiralency values: insert to study. List ornax. rrnax. T 1:2
and date study acceptable}

Insert labeling references afood eifect or a no-efl‘ect? If so. was a food study done?
Has CLINICALPWYbeen modified? it so. briefly detail wherefwhy.

PatentiExclusivlty Issues?: FTR: cheer: the Orange Book edition or cumulative supplement ror
verification of the latest Patent or Excluslvity. List expiration date for all patents. exclusIVities. etc. or if
none. please state.

FOR THE RECORD:

1. The reference listed drug for this product is Meihotrexate Sodium Tablets. 2.5 mg (Lotions; NDA#08—085!S-048;
Approved October 29, 1999. 080 cannot provide 3-046 at this time more changes and FPL needed of RLD.

 

   

 

 

 

2. The firm cites suitability petition docket number 97P-0279r'CP1. approved August 22. 1997, as the basis for the 5
mg. 7.5 mg,10 mg and 15 mg strength submission. See Vol. 1.1 8. 4.1. page 02-00005.

3. The firm certifies there are no patentsfexciusivifies in effect for this dmg product See Vol. 1.1. page 03-00001.
4. The product is manufactured by Ban Laboratories. Inc. 2150 Perrowville Road, Forest. VA 24551. See Vol. 1.2.

page 09—00002
5. Outside firms are utilized for testing only. See Vol. 1.2. page 10-00002.
6 ContainerICIosure

30‘s — botfle: 75 cc. HDPE. White. Wide mouth. Round 33i400. Cap: Metal. with Inner liner 33i400. {Two-piece
CRC}. Filler: 12 grams cotton

60’s (5mgl— bottle: 75 cc, HDPE. White. Wide mouth. Round 33(400, Cap: Metal. with Inner liner 33400. {Two—
piece ’ SRO). Filler: 12 grams cotton
60's [15ng- bottle: 120 cc HDPE. White. Wide mouth. Round 381400. Cap: Metal with —- , 38.1400
Ffllec 16 grams cotton
1 Tablet Blister Card for 5 mg r——---—— strength Physician sample : Film: ——————-—

'f—'—. Foil: ‘_—- aluminum foil. ’ _ - See Vol. 1.3.
page 13-00003.
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Product Line:

2.5 mg— (36's 100's. 500's and a Dose pack) [approved under separate ANDA]
5 mg - (30's. 60's and 100’s) plus physician's sample bottle of 4's and unit dose blister of 1‘s
T.5 mg- (30's 60's and 100's) plus physician5 sample bottle of 4's and unit dose blister of 1s.
10 mg- 30's. 60‘s and 100's) plus Dr. sample bottle of 4's and unit dose blister of 1's. Deleted .1I'12lO1
15 mg—(—30's and 60's) plus Dr sample bottle of 4's and unit dose blister of 15 Deleted I—.and added 1005
See Vol. 1.1 page 05-00016. January 12 2001
Componentsr‘Composition
innovator:

Active: Methotrexate Sodium equivalent to 2.5 mg Methotrexate
inactive: Lactose. Magnesium Stearate. Pregelatinized Starch. And possibly corn starch
Applicant:
Active: Methotrexate 5 mg or 15 mg
lnactive:Sodium Carbonate. Microcrystalline Cellulose. AnhydrOUs Lactose. PregelaliniZed Starch. Crospovidone.

 

Talc, Magnesium Stearate

.‘P

10.
11.

5 mg only— F———--—-—-—-—-——"——'_"—_‘_ titanium dioxide. ————-——
FDSIC Blue No 1 aluminum lake Polysorbate 80. Dec Yellow No 10 aluminum lake, FD&C Yellow No 6 aluminum
lake}
15 mg only-L——_—_.———————-————— titanium dioxide,
FDSC Blue No 2 aluminum lake. FD&C Red No 40 aIUminum lake. Polysorbate 80)

See Vol. 1.1. page 07-0002
StorageiDlspensing
NDA: Store at 25°C (77°F); excursions permitted to 15° - 30°C (59' - 86°F} [see USP controlled Room
Temperature] Protect from light.
ANDA' Dispense with a child-resistant closure'm a well-closed container as defined'In USP. Store at controlled room
temperature 15"- 30°C (59°- 86°F) Protect from light.
USP: Pressure in Well-closed containers. A unit-of-use container contains a quantity of tablets sulficient to

provide one week's therapy as indicatedIn the labeling.
Labeling: When packagedIn a unit-of—use container. the label indicates the total amount of methotrexate present
as one week's supply See Vol. 1 1. page 05-00016. .

The professional sample sizes are not listed“In the HOW SUPPLIED section ofthe insert
Theresa apparently called the firm on August 8. 200 to inform the applicant that therr trade name Trexall was
accepted by the Agency. The applicant reconfirmed by calling"In November 16. 2000. Theresa continued the
acceptability of trexall See vol 5.1 response form applicant. Writer unable to find record of telephone
conversation or Agency approval letter Will accept the response from applicant at this time.
 

Date of Review: Jan. 31. 2001 8: Feb. 8, 2001 Date of Submission: Jan. 12, 2001 0; Feb 2, 2001
Reviewer: Angela Payne

Team Leader: John Grace ! i
Date: 1131l01 & 20112001
Da :   

 
  

 

ANDA' 40—33
DUPIDNISI

HFD-613I' nelJGrace (no cc}

V:\FIRMSAM\BARR\LTRS&REW10385apl 'Review
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICA TION NUMBER:

ANDA 40-385

CHEMISTRY REVIEW! S!
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U:\ESD\cmc\4D335\BRL990l .004

l.

3.

10.

12.

Page 1

CHEMS'I'RY REVIEW N0. 1 2. ANDA # 40385

NAME AND ADDRESS OF APPLICANT

Barr Laboratories, Inc.
Attention: Christine Mundkur

2 Quaker Road
PO Box 2900

Pomona, NY 1097'0-0519

LEGAL BASIS FOR SUBMISSION

ANDA Suitability Petition for change in strength

Innovator Product: Methoflexate Sodium Tablets, 2.5 mg (base)
Innovator Company: ESI Lederle Inc., NBA 8035

Patent Expiration Date: Past

Exclusivity: None

SUPPLEMENT] s 1
NA

PROPRIETARY NAME 

unacceptable. *

NONPROPRIETARY NAME

Methotrexate Tablets, USP

SUPPLENIENT s PROVIDE s FOR:
NfA

AMENDMENTS AND OTHER DATES:

Submission Submission type
date 1

07.0339 Original

 

 

 

  

 

 
 

     ALI — 1.10

(ALZ — 1.7 are Bio)
All

I!
   
 

  

  
  
 
 

 
  

  
 
 

 
  
  
  

08f06199

09108199
NC — CMC electronic submission
Telecon re Bio facilities

0920.399 NC — List of Bio facilities

09321199 “Acceptable for Filing" letter

' ASA INN/99 Bio telephone amendment

 
      
 

I"

  
 
  

 

   
PHARMACOLOGICAL CATEGORY 1 1. Rx or OTC

anfineoplastic, antirheumatic and antipsoriatic Rx

RELATED INDINDAI‘DMngl

Approved ANDA 81-099, Methotrexate Tablets USP, 2.5 mg, Barr Laboratories, Inc.

Bio-IND 15-304, Methotrexate Tablets USP, 15 mg, Barr Laboratories, Inc.

Howover, the labeling reviewer will inform Barr that the proposed proprietary name is
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1M number ——_'
; - —_—

_——

\ _—_:
- -—_-- v-———'

- ;-———.I -———
, - __—'' - _——

__—'

See DMF Checklist for further details.

13. DOSAGE FORM
tablet

l4. STRENGTH

 
15. CHEMICAL NAMEAND STRUCTURE

Methotrexate . L—Glutamic acid, N— [4—[ [ {2, 4—diamino—

6-pteridinyl ) methy11methylamino] benzoyl] - . CHI-122N305 .
454 . 45 . 59—05—2 .

H N N

“I “MN /
x N

NH;

 
16. RECORDS AND REPORTS NA

17. COMIMENTS

There are deficiencies in the following Review Points:

23A, 23 .B, 25, 28A, 23.B, 29

Page 2 Page 00230
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The conditions ofthe other disciplines are as follows:

25. MANUFAC'I‘URJNG AND PROCESSING (Microbiology)

This is not a sterile product.

31. SAMPLES AND RESULTS

The drug substance and drug product are in USP 24.

32. LABELING

The labeling in the original submission was found not satisfactory by Ms. Teresa
Watkins 12J21f99. Vol. AL]

33. ESTABLISHMENT INSPECTION

An BER was submitted 9z‘21399. The facilities were found acceptable 2.033000.

34. BIOEQUIVALENCE STATUS

The Bio review has not been completed, as ofQJ’ZSIZDOD.

18. CONCLUSIOES AEQ RECOMMENDATIONS

ANDA 40-335 is NOT APPROVED — MAJOR AMENDMENT requested.

19. REWEWER: DATE COMPLETED: DATE REVISED:

Eugene L. Schaefer, PhD. 219332000 31’62’2000

APPEARS THIS WAY
0N ORIGINAL

Page 3 Page 00231



Page 00232

Redacted 20 ‘ page(s)

of trade secret and/or

confidential commercial

information from

CHE/MW? fléwfl—J aw
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cc: ANDA 40-385

DIV FILE

FieldCopy 3/? /L déo
Endorsemants:

31% [0'0
HFD-625fELSchaefer, Chmsua-mo M
fIFD-fiZSMSmela, Chemistry Team Leaderf3-7-00

HFD-almmulahunt, Project Managen'3-7-00 mm 3H“)
V:\FIRMSAM\BARR\LTRS&REV\40385.DOC

CHEMSTRY REVIEW - Not APPROVABLE - Major
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Page 1

CHEMISTRY REVIEW NO. 2 2. ANDA # 40385

NAME AND ADDRESS OF APPLICANT

Barr Laboratories, Inc.
Attention: Christine Mlmdkur

2 Quaker Road
PO Box 2900

PomonmNY 10970-0519

LEGAL BASIS FOR SUBMISSION

Approved ANDA Suitability Petition for change in strength

SUPPLEINIENTI s 1
NIA

PROPRIETARY NAME

However, the labeling reviewor informed Bar: that the proposed proprietary name is
unacceptable. Barr has proposed ——Trexa]], and‘—-* The labeling reviewer has requested
a consult from RFD-400.

 

NONPROPRJETARY NAME

Methotrexate Tablets, USP

SUPPLEMENTt s 1 PROVIDE! s 1 FOR:
NKA

AMENDMENTS AND OTHER DATES: 

A1.l — 1.10 07:93.99 Original
(Al.l & 1.8— 1.10 are Chem)
(A12 — 1.? are Bio)

All 09121.09 "Acceptable for Filing" letter
All 10f07l99 Bio telephone aniendment

A1 .1 03!09f00 NA — Major

" 03f23l00 Fax from Barr re packaging and stability
" 031283130 Telecon re 3I‘23

A4.l — 4.5 0411MB!) Major amendment '
A4.l OBIOQIOO Labeling comments to firm via voicernail

In addition to responding to deficiencies, Ben is adding two new strengths, 7.5 mg and 10 mg,
and an alternate somce of DS,- -—._._

Barr is providing documentation for the manufacture ofthe new strengths with DS from the same

source,‘_—"—p;which was used for making the original exhibit
batches of the 5 mg and 15 mg tablets.

Barr has made a new exhibit batch of 15 mg tablets with the '..__.rnaterial, and has put this new
batch on the stability program. They are providing comparative dissolution profiles of the 15 mg
hatches made from the two sources ofDS, in the Bio section on pages 06-00033 to 06-00038.

Page 00234



Page 00235

IO. PHARMACOLOGICAL CATEGORY 11. R1: or OTC

anttoeoplastic, anfirheumafic and antipsoriatic R3:

12. RELATED INDENDAIDMFISI

Approved ANDA 81-099, Methou'exate Tablets USP, 2.5 mg, Barr Laboratories, Inc.

Bio-IND 15-304, Methottexate Tablets USP, 15 mg, Barr Laboratories, Inc.

See DMF Checklist.

13. DOSAGE FORM

tablet

l4. STRENGTHS 5 mg, 7.5 mg, 10 mg, 15 mg

15. CHEMICAL NAMEAND STRUCTURE

Methotrexate. L—Glutamic acid, N—[4—[ [ (2, 4—diamino—

6—pteridinyl ) methlemethylamino] benzoyl] — . C29H22N305 .
454 . 45 . 59—05-2 .

H N N
x \ CH3

l I
Nx.‘ N/

NH:

 
16. RECORDS AND REPORTS NIA

l '3'. COMMENTS

There are deficiencies in the following Review Points:

22, 25, 28A, 28.3, 29

The conditions of the other disciplines are as follows:

25. MANUFACTURING AND PROCESSING (Microbiology)

This is not a sterile product

31. SMLES AND RESULTS

The drug substance and drug product are in USP 24.
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n

18.

19.

Page 3

32. LABELING

The labeling in the amendment of 4!14100 was found not satisfactory by Ms. Teresa
Watkins Sll'h’OO. Vol. A4.1

33. ESTABLISHNIENT INSPECTION

An EER was submitted 9f21a’99. The facilities were found acceptable 2128i2000.

However, a new EER must be submitted to provide for the new drug substance

manufacturer described on page 08-00004 of the amendment of 4!14100:

34. BIOE UIVALENCE STATUS

No fufiher questions for 5 mg and 15 mg tablets, 22’16l00.

No fuxthcr questions for 7.5 mg and 10 mg tablets, GIIIOD.

CONCLUSIONS AND RECOMMENDATIONS

ANDA 40-385 is NOT APPROVED — MINOR AMENDMENT requeated.

REVIEWER: DATE COMPLETED: REVISED:

Eugene L. Schaefer, PhD. 10124,!2000 10127100

APPEARS THIS WAY

0933 ORIGINAL
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Redacted 25* page(s)

of trade secret and/or

confidential commercial

information from

(/Hgmmm EEt/te’u it;
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10.

12.

Page 1

CHEMISTRY REVIEW N0‘ 3 2. ANDA # 40385

NAME AND ADDRESS QF APPLICANT
Barr Laboratories, Inc.
Attention: Christine Mundkm

2 Quaker Road
PO Box 2900

Pomona, NY 10970-0519

LEGAL BASIS FOR UBMISSION

Approved ANDA Suitability Petition for Change in strengths (4)

SUPPLEMENT! s}
NXA

PROPRIETARY NAME

-_---... in the original submission was unacceptable. TrexallTM in the minor amendment of

”12301 ii acceptable.

NONPROPRIETARY NAME

Metilotrexate Tablets, USP

SUPPLEMENT! s! PROVIDE 51 FOR;
NIA

AMENDMENTS AND OTHER DATES:

ALI — 1.10 07/2399 Original

(A1.!&1.8 — 1.10 are Chem)

(A12 — 1.7 are Bio)

All 091‘21f99 "Acceptable for Filing" letter

All 10f07t’99 Bio telephone amendment

A1 .1 03109f00 NA — Major

" 03l23f00 Fax from Ben: re packaging and stability
" 0328300 Telecon re 32'23

A4.1 — 4.5 ' 04!14:00 Major amendment
(A42 is labeling)

A4.1 032'09/00 Labeling comments to firm via voicemail
" llfl3f00 NA—Minor

Ail —5.3 0111301 Minor amendment

(5.2 a 53. are labeling.)

Barr added two new strengths, 7.5 mg and 10 mg, and an alternate source of DS, -..___., m the
major amendment of 4f14f00.

PHARMACOLOGICAL CATEGORY l 1. Rx or OTC

anfineoplastic, antitheuman'c and antipsoriatic Rx

RELATED INDINDAIDMHSI
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Approved ANDA 81-099, Methotexate Tablets USP, 2.5 mg, Barr Laboratories, Inc.

Bio-IND 15-304, Methotrexate Tablets USP, 15 mg, Barr Laboratories, Inc.

See DMF Checklist.

13. m
tablet

l4. STRENGTHS 5 mg, 7.5 mg, 10 mg, 15 mg

15. CHEMICAL NANIEAND STRUCTURE

Methotrexate. L—Glutamic acid, N— [4—[ [ {2 , 4—diamino—

6-pteridinyl)methyl]methylamino]benzoyl]—. C20H22N905.
454 . 45 . 59—05-2 .

H; N N

N\(/ \ CH3| I
N x N/

NHz

 
16. RECORDS AND REPORTS NRA

17. COMMENTS

There are deficiencies in the following Review Points:

28.A, 28.B, 29

The conditions of the other disciplines are as folloWS:

_ 25. MANUFACTURING AND PROCESSING (Microbiology)

This is not a sterile product.

31. SAMPLES AND RESULTS

The drug substance and drug product are in USP 24.

32. LABELING

The labeling refiewer is preparing an approval summary, as of IBUOI.

33. ESTABLISHMENT INSPECTION
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The facilifies, including *h——, were found acceptable 10802000.

34. BIOEQUIVALENCE STATUS

No fiIIther questions for 5 mg and 15 mg tablets, 2! 16(00.

No further questions for 7.5 mg and 10 mg tablets, GIUOO.

18. CONCLUSIONS AND RECOMMENDATIONS

ANDA 40-385 is NOT APPROVED — MINOR AMENDMENT requested.

19. REVIEWER: DATE COMPLETED:

Eugene L. Schaefer, PILD. 1/31,!01

APPEARS THIS WAY

0N ORIGINAL
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Redacted 1:; page(s)

of trade secret and/or

confidential commercial

information from

CHEMUTW Ka/(édfij .

Page 00241



Page 00242

DU]?

DIV FILE ’7
Field Copy gg/é; f},

Endorsements:

HFD-E25/ELSchaefer, Chemist/l/Bl/Ol W0!
HFD—625/MSmela, Chemistry Team Leader/Z/l/Ol

g5

HFD—61T/MDillahunt, Project Manager/2/2/Ol MbfiLM%JUJLJ'3¢ 7
F/t by: DJ 2/2/01

V:\FIRMSAM\BARR\LTRS&REV\40385cr3.DOC

cc: ANDA 40—385 )0‘

CHEMISTRY REVIEW - Not APPROVABLE - Minor

APPEARS THIS WAY
0N ORIGINAL
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1. CHEMISTRY REVIEW NO. 4 2. ANDA # 40385

3. NAME AND ADDRESS OF APPLICANT

Barr Laboratories, Inc.
Attention: Christine Mundim:

2 Quaker Road
PO Box 2900

Pomona, NY 10970—05 1 9

4. LEGAL BASIS FOR SUBMISSION

Approved ANDA Suitability Petition for change in strengths (4)

5. SUPPLEMENT; s 1
NFA

6. PROPRIETARY NANEE

-—..__. in the original submission was unacceptable. Trexall'l'M in the minor amendment of

1(12101 i_s acceptable.

7. NONPROPRIETARY NAME

Methon'exate Tablets, USP

8. SUPPLEMENT; s 1 PROVIDE! 3} FOR:
NI'A

9. AMENDMENTS AND OTHER DATES:

111.1 — 1.10 07,2399 Original
(ALI a: 1.3— 1.10 are Chem)

(A12 _ 1.1 are Bio)

All 09f21f99 "Acceptable for Filing" letter
All 10l07r’99 Bio telephone amendment

A'1.1 03IO9IOO NA — Major

" 03f23f00 Fax from Barr repackaging and stability
" 03f231’00 Telecon re 3123

NH — 4.5 _ 04f14a’00 I Major amendment
(A42 is labeling) ’

A4.1 OSIOWOO Labeling comments to firm via voiccmail
" 111’131’00 NA - Minor '

A5,] — 5.3 01f12!01 Minor amendment

(5.2 &. 5.3 are labeling.)

A5_.1 02302101 NC ~— Labeling
" 02i06f01 NA—Minor

" 02108101 Fax from Barr re 02'!06f01*

“ 021’131’01 Chem telecon re 02306101“

“ 02.:If 15301 Minor amendment"

“ 021’213'01 Chem telecon re 02306101" I

" 023221’01 ' Minor amendment*

"‘ The subjects of Chemistry Review #4

Page 1
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10.

12.

13.

14.

15.

16.

17.

Page 2

Barr added two new strengths, 7.5 mg and 10 mg, and an alternate source ofDS, a————-in the

major amendment of 4f 14f00. Barr withdrew -——-in the minor amendment of 202101.

PHARMACOLOGICAL CATEGORY 11. Rx or OTC

anfineoplastic, antirheumatic and antipsorialic Rx

RELATED l'NDfNDAfDMngl

Approved ANDA 81-099, Methotrexate Tablets USP, 2.5 mg, Barr Laboratories, Inc.

Bio-WI) 15-304, Methotrexate Tablets USP, 15 mg, Barr Laboratories, Inc.

See DMF Checklist.

DOSAGE FORM

tablet

STRENGTHS 5 mg, 7.5 mg, 10 mg, 15 mg

CHEMICAL NAIVLE AND STRUCTURE

Methotrexate . L—Glutamic acid, N— [4— [ [ (2 , 4—diamino-

6—pteridinyl ) methyl]methylamino] benzoyl] — . Gaol-132N305 .
454 . 45. 59-05—2 .

HzN N N

Y | lowN "‘x / N
N

NH;

 
RECORDS AND REPORTS NJA

COWENTS

All chemistry deficiencies have been resolved.

The conditions of the other disciplines are as follows:

25. MANUFACTURING AND PROCESSING (Microbiology)

This is not a sterile product.

31. SAMPLES AND RESULTS

The drug substance and drug product are in USP 24.
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32. LABELING

The labeling reviewar prepared an approval summaly on 2fSIOl.

33. ESTABLISHMENT INSPECTION

The facilities Were found acceptable 108030000.

34. BIOEQUWALENCE STATUS

‘ No further questions for 5 mg and 15 mg tablets, 2:“161’00.

No further questions for 7.5 mg and 10 mg tablets, SEIKOO.

18. CONCLUSIONS AND RECOMMENDATIONS - ‘

ANDA 40—385 can be APPROVED.

19. REVIEWER: DATE COMPLETED:

Eugene L. Schaefer, PILD. 3.37301

APPEARS THIS WAY

GB! QRIGINAL

Page 3
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Redacted /5‘ page(s)

of trade secret and/or

confidential commercial

information from

CHEM mm REV/Eu #4

Page 00246



Page 00247

38. CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT 

None

cc: ANDA 40—385

DIV FILE-

Endorsements:

HFD-625/ELSChaefer, Chemist/3/7/Ul

HFD—625/MSmela, Chemistry Team Leader/3/?/O

HFD—6lT/MDillahunt, Project Manager/3/8/Ol
F/T by: DJ 3/8/01

V:\FIRMSAM\BARR\LTRS&REV\40385cr4.doc

CHEMISTRY REVIEW - APPROVED

Field Copy 3 /5f /0 I
g2 9:U

Muw
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ANDA APPROVAL SUMMARY

ANDA: CHEMIST:

40—385 Eugene L.

Schaefer, Ph.D.

DRUG PRODUCT: Methotrexate

FIRM: Barr Laboratories, Inc.

DOSAGE FORM: STRENGTHS:

Tablets, USP 5 mg, 7.5 mg, 10 mg, 15 mg

cGMP: The facilities were found acceptable on 10/30/00.

BIO: No further questions 2/16/00 and 6/1/00.

VALIDATION - (Description of dosage form received by FDA lab

same as in.firm's ANDA?): N/A

DS and DP are in USP 24.

STABILITY:

The containers in the stability studies are identical to
those in the container section.

LABELING:

Container, carton, and insert labeling were approved by

Angela Payne on 2/8/01.

STERILIZATION VALIDATION {If applicable}:

N/A

SIZE OF BIO BATCH (Firm's source of NDS ok?): Yes, DMF .—__ OK.

' 15—mg tablets

SIZE OF STABILITY BATCHES (If different from bio batch, were

they manufactured via the same process?): Yes

5 mg: ——————~ tablets

7.5 mg: tablets

10 mg: ————*— tablets

15 mg: .tablets

PROPOSED PRODUPTTON BATCHES—MANUFACTURING PROCESS SAME?: Yes

5 mg: tablets

7.5 mg: tablets

10 mg: tablets

15 mg: tablets

S'gnaturjgof ' . 1 ' Team Leader:’ . (E \0/ MS-

 
V:\FIRMSAMBARR‘ALTRSE.REV\403853pp.sum.doc
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICA TION NUMBER:

ANDA 40-385

BIOEQUIVALENCE REVIEW! S I
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Methotrexate Sodium Barr Laboratories

15 mg and 5 mg Tablets Pomona, N.Y.

if ANDA # 40—385 Submission Date:
V Reviewer: Andre Jackson July 23, 1999

October 7, 1999

V:\Firmsam\Barr\Ltr&Rev\403853DW.799

Review of A Eioavailability Study on the 15 mg Tablet and

Reggest for Waiver of the 5 Eg Tablet and Dissolution Data

RLD: Methotrexate Sodium Tablets 2.5 mg

BACKGROUND:

The firm filed a suitability petition on July'7, 1997 for the

submission of 5 mg, 7.5 mg, 10 mg, 12:5 mg and 15 mg

methotrexate sodium tablets. The petition was granted and the

firm has submitted a study on the 15 mg strength and a request

for waiver on. the 5 mg strengths The other strengths were
withdraWn.

INTRODUCTION:

Methotrexate (formerly Amethopterin} is an antimetabolite used

in the treatment of certain neoplastic diseases, severe

psoriasis, and adult rheumatoid arthritis.

In adults, oral absorption appears to be dose dependent. Peak

serum levels are reached within one to two hours. At doses of

30 mg/mtsquared) or less, methotrexate is generally well
absorbed with a mean bioavailability of about 60%. The

absorption of doses greater than 80 mg/m(squared) is

significantly less, possibly due to a saturation effect. Food

has been shown to delay absorption and reduce peak
concentration.

 

The terminal half—life reported for methotrexate is

approximately three to ten hours for patients receiving
treatment for psoriasis, or rheumatoid arthritis or low dose

1
'_ NI

Page00250



Page 00251

 

 

antineoplastic therapy (less than 30 mg/m(squared)). For

patients receiving high doses of methotrexate, the terminal

half—life is 8 to 15 hours.

The potential for toxicity from high dose regimens or delayed

excretion is reduced by the administration of leucovorin

calcium during the final phase of methotrexate plasma

elimination. Pharmacokinetic monitoring of methotrexate serum

concentrations may help identify those patients at high risk

for methotrexate toxicity and aid in proper adjustment of

leucovorin dosing.

STUDY OBJECTIVE

The study objective is to determine the bioavailability of a

test formulation (Methotrexate Tablets, USP 15 mg, Barr

Laboratories, Inc. 1 x 15 mg] relative to a reference

formulation (Methotrexate Sodium Tablets, 2.5 mg, ESI Lederle,

Inc.: 6x 2.5 mg) after administration of an equal 15mg single

dose to male and female patients with mild to severe psoriasis

under fasting conditions.

Fasting Study:

Study Facility Information:

Clinical

Facilities:

Principal

Investigator:

Clinical Study Period I Period II Date: l.GRI

GRII

2.GRI

GRII

3.GRI

GRII

Analytical

Facility:

10/31/98

1/9/99

11/23/98

12/3/98

12/2/98

1/8/99

11/14/98

1/23/99

12/7/98

12/17/98

12/17/98

1/22/99 
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Principal

Investigator:I1
\-. Analytical Study December 4,I1998~February 22, 1999

Dates:

Storage Period:
 

 

Study Design:

 
 

 Protocol No.:  9801 A Single Dose, Fasting Bioequivalence

Study Comparing Barr Lab's 15 mg
methotrexate sodium 15 mg tablet with 6 x

2.5 mg Lederle methotrexate sodium
tablets

 

  

  
      

 
 

 

 
 
Design Type:

—_
No- of Sequences= '_
Number of Clinical 3

——
Number of 2

——
No. of Treatment 2

——
No. of 2

—_
Single, Multiple, Single
Food:

Subjects:

 

  
  
 

  
 

Patients with Mild Y

to Severe Psoriasis:

IRB Approval: Y

Informed Consent Y

Obtained:

No. of Subjects 38 (22 males,16 females)
Enrolled:

Inclusion/Exclusion vol:1.1 ; pages: 85—87
criteria
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Special Procedures: Forty—eight hours after methotrexate

administration in period II, patients were

provided with Leucovorin Calcium tablets

[2 x 5 mg ) to be taken every 6 hours for

four doses( to minimize the risk of

myelosuppression).

Housing Evening prior to each drug administration

until 36 hours after dosing on day 2.

Treatment Information:

    
 

_

Product Name: Methotrexate sodium

sereneee

Manufacturer

Beech/Lee Ne»

Exhibit Batch Size: "

_ee-ee -

Dosing:

Treatmene

 
  

  

  

 

 
 
  

After an overnight fast of ten hours, each subject
randomly (Randomization Code in Table 1) received either

a test product or a reference product with 240 mL of

water. Standard meals were provided at 4 and 10 hours

after dosing. Water was not permitted for 1 hour before

and 2 hours after dosing in each dosing period.

Table l. RANDOMIZATION SCHEDULE

Site Period I Period II Subjects

l,6,7,ll

2,3,5,9,l2,13

14,15,18,20,23,   24,21,33

16,17,19,22,34
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3.GRI A B _ 26,27,30,48

. _ GRII B A 28,46,67,70

Blood Sampling:

No. of time points

iiiiliiiiiillllllllll
The' blood samples were centrifuged and plasma samples

were separated and stored at —20°C until analyzed.

 
 

 

  

  
0,0.25,0.5,0.75,l,l.5,2,2.5,3,3.5,4,5,6,7,

8,10,12,16,24,30,36 and 48 hrs

The following table gives the formulation for 15 mg Tablet
 

Ingredient mg
COIE:

Methotrexate, USPa 15

-'——————__..___. 
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_.._.._———-—-I-—-——I-——_-

 

Coated tablet weight (target) ———

a. Theoretical quantities are based on the

Methotrexate, USP assay at 100%.

b. Stated quantity weighed but only partially

retained in product after chemical reaction.

c. Dependent on Methotrexate, USP assay.

d. Used but not retained, except as allowed in
——I--_'—_-'-_'-—'—-'

e. Theoretical value based on 3% weight gain.

Analytical Method

_The plasma samples were assayed for methotrexate by

The details of the analytical method for methotrexate are

presented in Table 2: 

Table 2: Validation data for methotrexate.

.—
"

—.
Linearity (Standard curve

samples)

Quality Control (QC)

Samples

Prec151on of Standards

{%CV)

Precision of QC Samples

(%CV)

Accuracy of Standards (%)

Accuracy of QC Samples (%)

 
Stability
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Processed Sample

_ Long term at r25” C

Recovery
Low

Med

High

 
   
  

  

STATISTICAL ANALYSIS:

AUCL was calculated from zero time to the last non—zero

concentration CT. AUCinf, was calculated by extrapolation of

AUCL to time infinity by adding CT/K, to AUCL, The elimination

rate constant (K) was estimated by linear least squares

fitting of the logarithm of the concentrations over the log~
linear terminal phase of the concentration versus time

profile. Half—life (HL=0.693/K,), maximum concentration

attained {Cpeak) and the time of maximum concentration (Tmax)

were also calculated. AUCL, AUCI, Cpeak and log transformed

AUCL, AUCI and Cpeak was analyzed by Analysis of Variance

(ANOVA) with effects for treatments, sequence of dosing,

subjects within sequence, study period and study site in the
statistiCal model.

The two one—sided hypotheses at the alpha=0.05 level of

significance were tested for AUCL, AUCinf, Cpeak in original
scale and after log transformation, by constructing the 90%
confidence intervals for the differences between the test and

the reference least squares means, and were reported relative
to the reference means.

Pharmacokinetics/Statistical Analysis

Results

Of the 38 healthy, adult subjects enrolled in the study, 36
subjects successfully completed both phases of the study.
Subject 25 withdrew prior to period 2 dosing. Patient 3? was

lost to follow up and the last sample was obtained at the 48

7
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hour time point in period 1.

Table 3. Mean plasma levels of 36 subjects. Values are mean

i sd.

TEST REFERENCE

  

 
 

   1161166 mm—
11611166 16 16-66 16-11

  
66-11

161-16 ——
116-16

161-611

16-61

61-61

66-66

61-66

11-66

16-66

16-61

666161 16-11 .66 16

  
  

66-66 16-66

—_—m——
- -— 16-66

6-16

——1-66

1-61 m_—
1166616 6-16

—m—m—m_m1—   

Table 4: Mean for test and reference products (N=36). Values
are mean + sd. '

TEST REFERENCE RATIO(T/R)

347.69 106.37 342.83 1.01

5-81 1-00

22 .93

 
 

   

 

  

 
AUCL 1235 73 280 24 1310.73 294 18

ng/mL x hr

7.16 O.O (\J LU

Page00257



Page 00258

 
   

 

 

 

AUCI 1282 12

ng/mL x hr
7

. 285.52 1358.21 295.46

LAUCI .13 7.19

ng/mL x hr

0.21

 TMAX hr 1 43

hr—l

THALF hr 
 

 

1.AUC G to last measured concentration

2.AUC to time infinity

3.Ratio of geometric means

Table 5: 90% CI for pharmacokinetic parameters with site*trt
interaction in the model

LCPEAK 93.2-105.9

LAUCL 88.7w97.3

LAUCI 89.3—97.2

ALL CALCULATIONS WERE VERIFIED BY THE REVIEWER

SUBJECTS DID NOT EXHIBIT CPEAK AT THE FIRST NON-ZERO TIME

POINT NOR WAS CPEAK OBSERVED AT FIRST MEASURABLE TIME POINT IN
THIS STUDY.

Adverse Events

Adverse effects are summarized in Table 3 , vol. 1.2, pages

13—14. The effects were mainly headache and appeared to be

equally distributed between test and reference products.

Sample Repeats

Three hundred and eleven out of the one thousand six hundred

and twenty—six samples analyzed (19.1%) were reanalyzed.

They are listed in volume 1.3, page 62. Most re-analyses were

a result of problems with the quality controls.

The following table gives the comparative formulations for the

9

Page00258



Page 00259

15 mg and 5 mg Tablets.

\M Ingredient 15 mg 5mg

Methotrexate, USP‘ 15 5

_ h—_———\.

 

 

 

a Theoretical quantities are based on the

Methotrexate, USP assay at 100%.

b Stated quantity weighed but only partially

retained in product after chemical reaction.

 
IO
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c.Dependent on Methotrexate, USP assay.

d.Used but not retained, except as allowed in 

e.Theoretical value based on 3% weight gain.

IN-VITRO DISSOLUTION TESTING

The dissolution testing for the test and reference

products was conducted using 0.1N HCL as the dissolution media

using USP 23 apparatus 2 (Paddle) at 50 rpm. This is a USP
method.

Comments:

1. _The ANOVA with the interaction term site*trt was

significant at the p<0.l level for LAUCL and LAUCI. Therefore

the study was analyzed with the site*trt interaction. term

retained in the model. 90% CI’s for this model were within

the 80*125% limit.

2.The appended tables for each site shows the reason for the

_significant site*trt interaction was that site three had

higher mean values for LAUC. However since sites 1 and 2 were

similar the analysis combining all 3 sites was within the CI
limits.

3.The PDR labeling for methotrexate contains the following
statement “ Food has been shown to delay absorption and reduce

peak concentration". However, the Division of Bioequivalence

has not required a food effects study for this'product for

three marketed generic products (ANDA # 81099—Barr ; ANDA #

40—054—Roxanne and ANDA # Bl235—Mylan). Two other products

reviewed by the Division (ANDA # _. and

ANDA # 40-233-Duramed) and not yet approved also did not

require food studies. However, there is no information on a

possible food effect at the 15 mg dosage level for

methotrexate. Two recent references, J.Rheumatol. 1995,

April, 22, 630—632 and Arthritis—Rheum. 1992, July, 35, 761—

764 (the latter at a dose of 7.5 mg, i.e., 3x2.5 mg tablets)

showed no food effects looked at the effects of food on

methotrexate. Both studies concluded that there was no food

effect which raises additional questions related to the

effects of food based upon the statement in the labeling.

 

H
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4.A survey of PDR labeling for several orally administered

anti cancer drugs (liSt appended to this review) did not

report that food had any effect on their absorption.

Therefore it appears that the food effect presented in

methotrexate labeling may be an exception. _

5.The regulatory history of the methotrexate studies reviewed

by the Division of Bioequivalence and their status is appended

to the review. This data is based upon COMIS. There was no

food study requirement for the studies submitted to the

Division of Bioequivalence.

RECOMMENDATIONS:

l.The fasting bioavailability study conducted by Barr

Laboratories on its 15 mg, methotrexate sodium tablet(lot

409457R01 comparing it to ESI Lederle’s methotrexate sodium

tablet 6 x 2.5 mg tablets, lot number 45703? has been found to

be acceptable to the Division of Bioequivalence. The study

demonstrates that Barr Laboratories’ 15 mg, methotrexate

sodium tablet is bioavailable to 6 x 2.5 mg ESI Lederle's
methotrexate sodium tablets.

2.The in vitro dissolution testing conducted on the 15 mg
methotrexate sodium tablet has been found to be acceptable.

3. The dissolution testing conducted by Barr on its 5 mg,

methotrexate sodium tablet, lot 409277R01 is acceptable. The

firm has conducted an acceptable in vivo bioavailabilty study

comparing its 15 mg tablet of the test product with 6 x 2.5 mg'
-tablets of the reference product methotrexate sodium

manufactured by ESI Lederle. The formulation for the 5 mg

strength is proportionally similar to the 15 mg strength of

the test product which underwent bioavailability testing. The

waiver of the in vivo bioavailibility study requirements for

the 5 mg tablet is granted. The 5 mg tablet of the test

product is therefore deemed to be bioavailable to 2 x 2.5 mg

methotrexate sodium tablets manufactured by ESI Lederle.

12
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4.The dissolution testing should be incorporated into the

firm's manufacturing and controls programs. The dissolution
tasting should be conducted in 900 ml of 0.1M HCL at 37°C

using USP XXIII apparatus 2 (paddle) at 50 rpm. The test

product should meet the following specifications:

NLT 75% of methotrexate is dissolved in 45 min

Andre J. Jackson, Ph.D. Cjflcldr }
Division of Bioequivalence
Review Branch I

RD INITIALED YCHuang .1
FT INITIALED YCHuang Date ///é?ZEUUB

Concuréfiflfl@£i Date 2-): /45 {fl /
Dale P. Conner, Pharm.D.

Director, Division of Bioequivalence

ANDA 40-385 (original, duplicate), HFD 652( Jackson), Drug
file, Division File, HEB—650(Division Director).

Appendix, Attachments

 

13
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Table 6. In Vitro Dissolution Testing

Drug (Generic Name): Methotrexate sodium

Dose Strengths:5 mg and 15 mg

ANDA NO.:40—385

Firm: Barr

Submission Date: July 23, 1999

File Name:403853DW.799

I. Conditions for Dissolution Testing:

-USP XXIII Basket: Paddle: x RPM: 50
No. Units Tested: 12

Medium: AD.1N HCL

Wavelength: 306 nm

Volume: 900 mL

Specifications:

NLT 75% in 45 min

Reference Drug: Methotrexate sodium

Assay Methodology: UV Spectroscopy
THIS IS A USP METHOD

II. Results of In Vitro Dissolution Testing:

Sampling Test Product Reference Product

Times Lot # 409277R01 Lot # 457—037

(Minutes) Strength(mg) 5 Strength(mg) 2.5

Sampling Test Product Reference Product

_ Times Lot # 409457R01 Lot # 457-037

_(Minutes) Strength(mg) 15 Strength(mg) 2.5

fl
. - 3 5 99 
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APPENDIX

Site 1

Variable N Mean Std Mean Std Ratio _

TEST REFERENCE (TEST/REFERENCE}
CPEAK 15 335.53 331.27

---
- LCPEAK 15 5.77 .

---
AUCL 15 1229.71

--
LAUCL 15 7.0

--
AUCI 1274.51

ng/mL x hr
LAUCI 7

ng/mL x hr

_—
-KEL hr—l

THALF hr -

 

 

 
 
 
 
 

 
 

  

 

  
Variable N Mean Std Mean Std Ratio

TEST REFERENCE (TEST/REFERENCE)

345.46 39.33

7

CPEAK .

--
LCPEAK ‘ 85 1 03

--
AUCL ' .

_- _
LAUCL 06 7 0 '

_-----_
AUCI 1235.75 261.60 1231 02 246 61

-------

—
—

' —

 

    
 

 
  
   
 

 

5.82 
 
 

1179.85

 

 

 

  0.23. .05 .21 1.01

LAUCI 7. 0.22 .10 .20 1.00

- --
—————m_
———m_——
Tm hr. ——_m-—

15

15

15

15

15

13

13

13

13

13 _

13

13

13 _

U
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Variable N Mean Std Mean Std Ratio

(TEST/REFERENCE}

CPEAK . . 360 25 56 57

._ ---
f ” LCPEAK .

- --r
" AUCL

-
LAUCL

_

—
—
—

 

AUCI

LAUCI

ng/mL X hr   
 

APPEARS THIS WAY

0N ORIGINAL

 
M
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CC: ANDA 40385

ANDA.DUPLICATE

DIVISION FILE

FIELD COPY

DRUG FILE

Endorsements: (Draft and Final with Dates)

HFD—ESE/Reviewer

HFD—652/Bio Team Leader

HFD—617/Project Manager

HFD—sso/Dale Conner Afififii” 2/Ggfl99
V:\Firmsam\Barr\Ltr&Rev\403BSSDW.799

BIOAVAILABILITY - ACCEPTABLE Submission Date: July 23, 1999

l. FASTING STUDY (STF) 6K. Strength: 15 mg Tablet
Clinical: l.

 

2.

3.

Analytical:

Outcome: AC

2. Dissolution WAIVER (DIW) Strength: 5 mg Tablet
”L Outcome: AC

Submission Date: October 7, 1999

3. STUDY AMENDMENT (STA) ' Strength: 15 mg
Disk and Additional

Information Outcome: AC
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BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA 40—385 APPLICANT: Barr Laboratories

DRUG PRODUCT: Methotrexate 15 mg and 5 mg Tablets

The Division of Bioequivalence has completed its review and has

no further questions at this time.

The dissolution testing will need to be incorporated into your

stability and quality control programs as specified in USP 24.

Please note that the bioequivalency comments provided in this

communication are preliminary. These comments are subject to

revision after review of the entire application, upon

consideration of the chemistry, manufacturing and controls,

microbiology, labeling, or other scientific or regulatory issues.

Please be advised that these.reviews may result in the need for

additional bioequivalency information and/or studies, or may

result in .a conclusion. that the proposed formulation is not

approvable.

Sincerely yours,

flag/W
Dale P. Conner, Pharm. D.

Director, Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research

if
Gm: gwfflr
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. OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE
 

ANDA #: 40-385 SPONSOR: Barr Laboratories

DRUG AND DOSAGE FORM : Methotréxate Sodium Tablets

STRENGTH {S} : 15 mg and 5 mg

TYPES OF STUDIES : Single Dose

CLINICAL STUDY SITE(S) :1

2- I
3. _f_fl__._

ANALYTICAL SITE(S) ;

 

STUDY SUMMARY : See Review

DISSOLUTION : See Submission
 

 

 

DSI INSPECTION STATUS
Inspection needed: 5 Inspection status: Inspection results:

YES I No 5 5
5 .___.-_.___I

First Generic _fi_ ‘ Inspection requested: (date) '

 
f

I-

New facility X (5/ ] Inspection completed: (date) 

  
  

 

For cause _

i Other _ ‘
PRIMARY REWEWER: Andre Jackson BRANCH :I

INITIAL: 0K Mg _ DATE : _2l9/2000
TEAM LEADER: Y,C. Huang BRANCH :I '

INITIALi: 'f fEE i DATE: 21' Ezzojtrv
DIRECTOR, DIVISION OF BIOEQLHVALENCE : DALE P. CONNER, thm. D-

INITIAL: 53% DATE: 21/422
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Methotrexate Sodium Barr Laboratories

15 mg, 10mg, 7.5mg Pomona, N.Y.

-and 5 mg Tablets Submission Date:

ANDA # 40-385 April 14, 2000

Reviewer: Andre Jackson

V:\Firmsam\Barr\Ltr&Rev\40385A.400

Review of A Study Amendment for the 15 mg Bioeggivalence Study: A

Reggest for Dissolution waiver for 10 mg and 7.5 mg Tablets.

RLD: Methotrexate Sodium Tablets 2.5 mg

BACKGROUND:

The firm filed a suitability petition on July 7, 1997

for the submission of 5 mg, 7.5 mg, 10 mg, 12.5 mg and

15 mg methotrexate sodium tablets. The petition was

granted and the firm has submitted a study on the 15 mg.

strength and a request for waiver on the 5 mg strength.

The other strengths were withdrawn. The 15 mg study was

reviewed and found to be acceptable by the Division of

Bioequivalence but the approval is pending in OGD.

Barr has submitted the current request for waiver for

10 mg and 7.5 mg tablets based upon the submitted 15 mg

study. In addition, Barr is also submitting

documentation to provide for an alternate source of

drug substance. In accordance with FDA Policy and

Procedure Guide #22-90, "Interim Policy on Exemptions

to the Batch—Size and Production Condition Requirements

for Non—Antibiotic, Solid Oral—Dosage Form Drug

Products Supporting Proposed ANDAs" (9/13/90). Barr

made one batch of the 15 mg strength (bioequivalency

-batch strength) with the material and placed it

into its stability program (controlled room temperature

and accelerated conditions). In addition, a dissolution

profile was generated comparing the enclosed

material test batch with Barr's .—————__—____. material

bioequivalency batch.

 

Formulation data

The following table compares the formulation (mg/dose)

of Methotrexate Tablets, USP 7.5 mg, 10
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mg with that of the 5 mg and 15 mg {bioequivalence)

strengths submitted in the original application.

Ingredient 5 mg 7.5 mg 10 Mg 15 mg
Core:

Methotrexate, USP‘“ 5 7 . 5 10 15
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Comments :

l. The active and inactive ingredients and their concentrations

for the 10 mg and 7.5 mg tablets are compositionally

proportional to the 15 mg tablet which underwent a

bioequivalence study.

2. Pursuant to 21 CFR 320.22{d}(2) the request for waiver of

the in vivo bioequivalence requirements for the 10 mg and

7.5 mg tablets may be granted based upon the final approval

of the 15 mg bioequivalence study by OGD.

3. The f2 values for the dosage strengths were estimated to
be:

 
Tablet Strength. vs Reference ‘Tablet Strength. vs Test 15 mg

Strength Strength
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These values were calculated using the mean data since the

per cent coefficients of variation for the earlier time

points were less than 20% and other time points were also

less than 10%J The F2 values versus the same strength

-reference are below 50. However, the F2 values using the

test product 15 mg tablet (i.e., biostudy strength) as the

reference are above 50. In both cases, the F2 values are

not problematic since 90% dissolution is achieved within 20
min.

4. The firm submitted dissolution data comparing the 10 mg

strength with 4x2.5 mg tablets of the reference and the 7.5 mg

strength compared to 3x2.5 mg reference tablets. The results

were similar to those versus 1 tablet of reference. ‘

5.The dissolution data submitted for the 15 mg tablet

manufactured from the alternate source, , is comparable

to that from the original source

 

 

RECOMNIENDATIONS:

l. The dissolution testing conducted by Barr on its 10 mg

methotrexate sodium tablet, lot 409299R01 and its 7.5 mg,

methotrexate sodium tablet, lot 409289R01 and is acceptable.

”The firm has conducted an acceptable in vivo bioavailabilty

study comparing its 15 mg tablet of the test product with 6 x

2.5 mg tablets of the reference product methotrexate sodium

manufactured by ESI Lederle. The formulations for the 10 mg

and 7.5 mg strengths are proportionally similar to the 15 mg

strength of the test product which underwent bioavailability

testing.‘ The waiver of the in vivo bioavailibility study

requirements for the 10 mg and 7.5 mg tablet is granted

pending approval of the 15 mg study by OGD.
 

2. The dissolution testing for the 15 mg tablet lot #

409459R01 of the test Barr product manufactured with the

drug substance comparing it to the 15 mg tablet lot #
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409457R01 of the Barr product manufactured with the

drug substance and used in the bioequivalence study is

acceptable. The waiver of the in vivo bioavailibility study

requirements for the Barr methotrexate 15 mg tablet product

manufactured with the drug substance is granted pending

approval of the 15 mg study by OGD. I

 

2.The dissolution testing should be incorporated into the

firm's manufacturing and controls programs. The dissolution

testing should be conducted in 900 ml of 0.1N HCL at 37°C

using USP XXIV apparatus 2 (paddle) at 50 rpm. The test

product should meet the following Specifications:

 

 

NLT 75% of methotrexate is dissolved in 45 min

'André J. Jackson, Ph.D. N
Division of Bioequivalence
Review Branch I

FT INITIALED YCHuang

mm c4400
Dale P. Conner, Pharm.D.

Director, Division of Bioequivalence

RD INITIALED YCHuang ' 1-3 2432):)
Date

 

ANDA 40—385 (original, duplicate), HFD 652( Jackson), Drug file,

Division File, HFD—650tDivision Director).
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Diseolution Conditions:

Id
JSP XXL§T'Basket: Paddle: x RPM: 50

' No. Units Tested: 12

Medium: 0.1N HCL

Wavelength: 306 nm

Volume: 900 mL

Specifications:

NLT 75% in 45 min

Reference Drug: Methotrexate sodium

, Assay Methodology: UV Spectroscopy
THIS IS A USP METHOD

 
IN-Vitro COMPARATIVE DISSOLUTION STUDY

I Sampling Test Product Reference Product
Times Lot # 409289R01 Lot # 457—037

(Minutes) -Strength 7.5 mg Strength 2.5 mg

% Dissolved % Dissolved

Sample ' 10 20 30 45 75* Sample 10 20 30 45 75*
iNo. nfin; nfln. nfin. nfin. nfin. I¢0. nfin. nfin. nfin. ufin. nfin.

 
2 2

3 3

4 4.

5 5

5 1

7 7

3. 3

9 9

10 10

11 11 i
12 12

Mean 39 92 94 95 96 Mean 57 94 95 93 94

Max 95 93 99 100 101 Max. 60 101 93 93 100

Min. 31 86 33 90 91 Min.’ 53 90 91 75 33

%RSD.‘ 4.5 4 3.7 3.3 3 %RSD. 4.3 2.9 2.2 5.3 5

*Additional time point at the same rotation speed.
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IN-Vitro Cg QMPARATIVE DISSOLUTION STUDY

;_ .' Sampling Test Product Reference Product

Times Lot # 409299R01 Lot: # 457-037

.5": (Minutes) Strength 10 mg Strength 2.5 mg

% Dissolved % Dissolved

Sample 10 20 30 45 75* Sample 10 20 30 45 75*

__ No. min mm. min. min. min. No. min. min. min. min. min
1 l

2 2

3 3

4 4

5 5

6 6

7 '3"

8 I 8

9 9

10 10

11 11

12 —-———__. 12 ~—

"3; Mean 87 90 92 93 95 ' Mean 5? '94 95 93 94
' Max. 93 96 97 98 99 Max. 60 101 98 98 100

.. Min. 78 84 86 88 90 Min. 53 90 91 75 83

%RSD. 5.9 4.6 3.9 3.7 3.2 %RSD. 4.8 2.9 2.2 6.8 5

*Additional time point at the same rotation speed.
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Sampling Test Product Reference Product -——-—-

Times Lot # 4094591101 Lot # 409457R01

dinutes} Strength 15 mg Strength 15 mg

% Dissolved % Dissolved

Sample 10 20 30 45 75* Sample 10- 20 30 45 75*
No. min. min. min- min. minQ No. min. min. min. min. min.

1 ' 1 -——_'_1
2 2

3 3

4 4

5 5

6 1

7 7

8 8

9 9

10 10

11 11

12 12

Mean 92 94 95 96 96 Mean 33 38 89 90 91

Max 94 95 96 97 97 Max. 95 96 96 96 96

Min. 35 I 93 94 94 95 Mn. 69 80 82 83 8 5

”’oRSD. 2.5 0.8 0.8 0.9 0.8 %RSD. 10.1 5.6 5.0 4.4 3.7

APPEARS THIS WAYr... and? --- 
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BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA 40~385 APPLICANT: Barr Laboratories

DRUG PRODUCT: Methotrexate 15mg, 10mg, 7.5mg and 5.0mg Tablets

The Division of Bioequivalence has completed its review and has

no further questions at this time.
 

However, the waiver can not be granted until the 15 mg tablet has

been approved.

The dissolution testing will need to be incorporated into your

stability and quality control programs as specified in USP 24.

Please note that the bioequivalency comments provided in this

communication are preliminary. These comments are subject to

revision after review of the entire application, upon

consideration of the chemistry, manufacturing and controls,

microbiology, labeling, or other scientific or regulatory issues.

Please be advised that these reviews may result in the need for

additional bioequivalency information and/or studies, or may

result in. a conclusion that the proposed. formulation is not

approvable.

Sincerely yours,

j? (jg;;£Z:—/ : (é::;/¢Lé?
'i' Dale P. Conner, Pharm. D.

Director, Division of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research
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OFFICE OF GENERIC DRUGS-

DIVISION OF BIOEQUIVALENCE
 

ANDA 1H: : 40—385 SPONSOR :Barr Laboratories, Inc.

DRUG_AND DOSAGE FORM : Methotrexate Sodium Tablets

STRENGTHIS) : 15mg, 10 mg, 7.5 mg and-5.0 mg

TYPES OF STUDIES : Single Dose 3A sat-.43 n, IS: M3 /mc_;uq 0‘... low]
"7.5““; «we! S“ Ma

CLINICAL STUDY SITES) :1. ' '

'2 . E
3 . ___ ___._.._

ANALYTICAL SITE(S) :

STUDY SUMIVIARY : See Review(Approval was pending DSI inspection completed on (9f29f2000)

'1 SI : ,45 J6: ..DISSOLUTION : See Submission 3 I Y/ .1

 

 

DSI INSPECTION STATUS

I Inspection needed: Inspection status: Inspection results: IYES / "HQ

Impection requested: (date)

 

  
 

 

  

First Generic 

New facility Inspection completed: (date)

For cauSe   
E Other

 

 

PRIMARY REVIEWER : dre Jackson . BRANCH : I

INITIAL : 0L DATE : 12I4f2000fl

TEAM LEADER : Y.C. Huang BRANCH : I

INITIAL: ' DATE: ”fifl'mt’

{5c DIRECTOR, DIVISION OF BIO IVALENCE : DALE P. CONNER, Pharm. D.
INITIAL: %Q @9323 2!}: 2 DATE: Edy)
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICA TION NUMBER:

ANDA 40-385

ADMINISTRATIVE DOCUMENTS
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RECORD OF TELEPHONE CONVERSATION

  ' Barr Laboratories received a minor

amendment on 2/6/01. The firm

submitted a fax to the Agency to

request a telecon to discuss comment

2 of the deficiency letter. (see

attached fax).

   
 
 

Februar 13, 2001

 mmm.mnmER

40-385 
   
  nm mDBER *

: Mike Smela reviewed the fax and I '
telephoned the firm and left the

following voice mail message for Mr.

Sharif Ahmed: It is policy to

require full term data if accelerated
show adverse trends.

 

   
INITIATED BY

   
SPONSOR X

FDA

 

 

PRODUCT NAME

Methotrexate

Tablets USP

Fumanmm

Barr Laboratories 1

NAME AND TITLE OF

PERSON WITH WHOM
CONVERSATION HAS HELD

Sharif Ahmed

TELEPHONE NUMBER

(913} 353-8476

SIGNATURE

M.Dillahunt .

. ' MWé/o!
v:\FIRMSAM\BARR\TELECONS\4b385tcon.4.doc

 

CC: ANDA 40—385

Chem Div I, Tecon Notebook

€92 -
3/6/63
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.-—

Barr Laboratories received a minor
' amendment on 2/6/01. The firm submitted a
1 fax to the Agency to request a telecon to
' discuss comment 2 of the deficiency
l letter. {see attached fax) even though

they already have submitted a response.
 
 
 

 
 
 

40—385

 
 

 
 
 

nm MREER

; Ms. Christine Mundkur of Barr Laboratories
‘ stated she needed clarification regarding
.comment#2. Ms. Mundkur stated there was_no

trending down in CRT for the 5 mg and 15
'mg of the original batches. Ms. Mundkur
felt this data could be used to support

3 stability for the 7.5 mg,

=10 mg and 15 mg strengths of the alternate
. vendor-

' Mr. Smela informed her the Agency does not
'allow generic firms to matrix strengths at
ithis time.

Mr. Smela stated that it is policy to

= require full term data if accelerated data
: show adverse trends.

 
 

  

 
 

  
  

  
  
  

  
 

 
 
  

 

  
 

 

 

  
 
 

 

 
 
 

 

 

 
 
 

kumnrmem-

Methotrexate

Tablets USP i
\

 

 Mr. Smela stated that the-firm had the
option of reducing their expiration dater
and or/withdrawing the alternate supplier.

 
 

 

 

 
NNfilfiflb TREE OF
PERSON‘WIEHIEEN

cmflmflfiflflflfliflleLD

Sharif Ahmed

Christine Mundkur

 

 
 

 
  
 
 
 

  
  
  

  
  
 

  

The firm questioned what is meant by
adverse trend.

' Mr. Smela stated ICH has a definition for

significant change in the stability
_guidance, however it is currently not
iimplemented in OGD and a significant

change is defined on a case by case basis.

 
 

  
 

TELEPHONE NUMBER

(913} 353—8476 

. Mr. Smela also informed the firm the

(chemistry reviewer is on leave for 2
: weeks. If there is no additional
- information submitted to their application

regarding comment 2f the firm will likley
receive another not approvable letter.

Ms. Mundkur stated the'firm.will amend the

'ANDA before 2 weeks.

V:\FIRMSAM\BARR\TELECONS\40385tcon.5.doc

CC: ANDA 40—385

Chem Div I, T—con Notebook

      

 

/J-L//..
s.

1/»7/-2
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:v

RECORD OF TELEPHONE CONVERSATION

The firm received a major amendment

on 3/9/2000. The firm submitted a fax

to the Agency on 3/23/2000 requesting

a telecon to discuss chemistry

comment #14. (see attached fax)

'Please provide stability data for

: both tablet strengths packaged in the
3 actual container sizes, 30's and

- 60's, and using the same closure,

: CRC, that will be used for marketing.

5 It is not acceptable to bracket

: stability studies using presentations
' that are not proposed in the ANDA nor
' intended market.

. Mike Smela informed the firm the

: stability data pre and post approval
should include the smallest and

largest container/closure proposed

for marketing. The firm can bracket

container/closures as long as they

are the same, except for size

including closures and liners.
Mr. Smela also informed the firm that

their post approval stability

protocol must be consistent with any

changes made in the ANDA. Labeling is
also needed for all oontainer/

: Closures.

a The firm had a question about the
tradename they propose to uSe for

their product.
Mr. Smela referred the firm to

contact John Grace for questions
about the tradename.

v: \FIRMSAM\BARR\TELECONS\40385 tcon3 doc
.cc: ANDA 40—385

Division File

Chem Div I, T—con Notebook

DATE

March 28, 2000

Ammlflmfimfl

40-385

IND NUMBER

INITIATED BY

X SPONSOR

FDA

memcrnmm

Methotrexate

Tablets 5mg and l
|

15 mg

FIRMNAME

Barr Laboratories

NAME AND TITLE OF
psmwwinrswama
CONVERSATION was HELD

Christine Mundker

Sharif Ahmed

{914) 353-8432

3 IGHA'I'URE

M. Dillahunt ‘

-M. SmelaMg” X3J2:’//
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICA TION NUMBER:

ANDA 40-385

CORRESPONDENCE
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Barr Laboratories, Inc.

2 Quaker Road 13.0. Box 2900 Pomona, NY 10970-0519 - 914/362~l 100

July 23, 1999

Office of Generic Drugs

Center for Drug Evaluation and Research

Food and Drug Administration
Document Control Room’

Metro Park North H

75 00 Standish Place, Room 150

Rockville, Maryland 20855-2773  
REFERENCE: ABBREVIATED NEW DRUG APPLICATION

RETHOTREXATE TABLETS, USP
5 MG AND 15 MG

In accordance with the regulations promulgated under 505 (j) of the Food, Drug and Cosmetic Act, and

as amended, Barr Laboratories, Inc. is submitting this Abbreviated New Drug Application for

Methotrexate Tablets, USP 5 mg and 15 mg.

On June 24, 1999, the Office of Generic Drugs refitsed to file Barr's ANDA 40-370 for Methotrexate

Tablets, USP 5 mg, 7.5 mg, 10 mg and 15 mg on the ground that one batch of each strength were not

made with the primary source of drug substance. At this time, Barr is submitting this application for

Methotrexate Tablets, USP 5 mg and 15 mg, containing supporting data from one batch of each

strength manufactured with a single source of drug substance.

Barr‘s Abbreviated New Drug Application for Methotrexate Tablets, USP 5 mg and 15 mg is based on a

suitability petition, Docket No 97P-0279ICP1, filed by Pimey, Hardin, Kipp & Szuch for Methotrexate

Sodium Tablets, 5 mg, 7.5 mg, 10 mg, 12.5 mg and 15 mg (base) and approved by the Agency on

August 22, 1997.

The application is provided in duplicate, as an archival COPY, and a review copy. The archival copy of
the application is contained in blue binders and consists of 10 volumes. The chemistry, manufacturing

and controls part of the review copy is contained in red binders and consists of 4 volumes. The

bioequivalence part of the review copy is contained in orange binders and consists of 7 volumes.

Included in this application and in accordance with the Generic Drug Enforcement Act of 1992, are

Debarrnent Certification Statements from Barr and outside contractors. A Field Copy ofthis

application has been forwarded to the Maryland District Office. A Field Copy Certification is also

provided in this application.

Certifications of financial interests and arrangements of clinical investigators conducting the
bioequivalence study are provided in Section VI.

The CMC section of this application Will be provided in electronic format within 30 days from this

date. Barr Laboratories, Inc. will, at that time, pro - — - ' - ' that the information in the
electronic submission is the same as the informa ' ' r e - - er submission.
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Barr Laboratories, Inc. 

METHOTREXATE TABLETS, USP
5 MG AND 15 MC

The format of this application is in accordance with Office of Generic Drug's Guidance for Industry:

Organization of an ANDA, dated February 1999. The information submitted in this application is also -
in accordance with the October 14, 1994 communication from Dr. Janet Woodcock, (CDER) and Mr.

Ronald Chesemore (ORA).

If you have any questions concerning this application, please contact me by phone at (914) 353-8432 or

by fax at (914) 353-3859. Your earliest acknowledgment to this application will he very much

appreciated.

Sincerely,

BARR LABORATORIES, INC.

mafia/W
Vice President, Quality

and Regulatory Counsel
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M

Barr Laboratories, Inc.
 
 

2 Quaker Road PO Box 2900 Pomona, NY 10970—05I9 . 914/362—1 100

August 5, 1999

I‘iifli‘i tifiiiiiiEELi“

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration
Document Control Room

Metro Park North II
7500 Standish Place, Room 150 ’Rockville, Maryland 20355—2773 6/0 " 3 5Q?

193

REFERENCE: METHOTREXATE TABLETS, USP
5 MG AND 15 MG ~

ANIENDRIENT: CMC ELECTRONIC SUBMISSIO

Reference is made to our Abbreviated New Drug Application submitted July 23, 1999 under 5050) of
the Food, Drug and Cosmetic Act for Methoirexate Tablets, USP 5 mg and 15 mg.

As indicated in our original application, Barr Laboratories, Inc. is amending the above referenced
application to provide the CMC electronic submission The CMC electronic submission is contained on
a single diskette labeled “BSD & Companion Document". A backup diskette containing identical
information is also provided. TheESD file is named “Br19901.003” and the MicrcSofi Word

' Companion Document file is named “Br19901.004”.

Barr Laboratories, Inc. declares that the information provided in the electronic submission is the same as
the information provided in the paper submission.

A copy of this letter has been forwarded to the Baltimore District Office.

If you have any questions concerning this application, please contact me by phone at (914) 353-8432 or
by fax at (914} 353-3859. Your earliest acknowledgment to this application will be very much
appreciated-

Sincerely,

BARR LABORATORIES. INC.  
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Barr Laboratories, Inc. 

2 Quaker Road P.O. Box 2900 Pomona, NY 10970-0519 0 914/362—] 100

September 20, 1999

Office of Generic Drugs

Center for Drug Evaluation and Research

Food and Drug Administration ..
Document Control Room W8W
Metro Park North H NC
7500 Standish Place. Room 150

Rockville, Maryland 20855-2373

REFERENCE: ANDA 40-385

METHOTREXATE TABLETS, USP
5 MG AND 15 MG

GENERAL CORRESPONDENCE

Reference is made to our Abbreviated New Drug Application 40-385 for Methotrexate Tablets, USP 5 mg

and 15 mg, submitted on July 23, 1999. Reference is also made to the September 3, 1999 discussion with
Lt. Gregory Davis of the Officr: of Generic Drugs.

As requested by the Agency, following is a list of sites used in conducting the bioequivalence study for
Methotrexate Tablets, 15 mg.

Facilities Function

1. _ - Clinical Site

2. Clinical Site

3. Clinical Site

4. Clinical Site

5. Laboratory for Screening and Safety Tests

6. Laboratory for Screening and Safety Tests
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Barr Laboratories, Inc.  

 

ANDA 40:335
METHOTREXATE TABLETS, USP
5 MG AND 15 MG

GENERAL CORRESPONDENCE - Page 2

Facilities Function

7. ——‘ Laboratory for Screening and Safety Tests

8. Laboratory for Screening and Safety Tests

9. Bio-analytical method development and
validation. bio-analytical tesrj ng and

statistical analysis

If you have any questions concerning this correspondence, please contact me by phone at (914) 353—8432 or
by fax at (914) 353—3859.

Sincerely,

BARR LABORATORIES, INC.

Christine Mundkur

Vice President, Quality

and Regulatory Counsel
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7,1

ANDA 40-385

Barr Laboratories, Inc.
Attention: Christine Mundkur

2 Quaker Road

P.O. Box 2900 SEP 2 IIQQQ
Pomona, NY 10970

LuHHuJJMuJHmuHJ

Dear Madam:

We acknowledge the receipt of your abbreviated new drug

application submitted pursuant to Section 505(j) of the

Federal Food, Drug and Coametic Act.

Reference is made to the telephone conversation dated

September 8, 1999 and your correspondence dated September 20,
1999.

NAME OF DRUG: Methotrexate Tablets USP, 5 mg and 15 mg

DATE OF APPLICATION: July 23, 1999

DATE (RECEIVED) ACCEPTABLE FOR FILING: July 28, 1999

We will correspond with you further after we have had the

opportunity to review the application.

Please identify any communications concerning this application
with the ANDA number shown above.

Should you.have questions concerning this application, contact:

Michelle'Dillahunt

Project Manager

(301) 827—5848

Sincerely yours,

Afl/wp
Robert L. West, M.S., R.Ph-
Director

Division of Labeling and Program Support

Office of Generic Drugs

Center for Drug Evaluation and Research
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ANDA 40-385

cc: DUP/Jacket

Division File

 

Field Copy .

HFD—610/R.West
HFD*92

HFD—615/M. Bennett
Endorsement:

HFD 615/NMahmud, Chie date 7/24/‘1'?
HFD- 615 GDavis, CSO -. -- date

HFD— 600 MSmela, Sup. Chem. date

Word File v: \firmsam\harr\ltrs&rev\40385. ack

FT\njg\9\21\99

ANDA Acknowledgment Letter!
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Barr Laboratories, Inc. 

2 Quaker Road PO. Box 2900 Pomona, NY 10970-0519 - 914/362—1100

Office of Generic Drugs October 7, 1999
Center for Drug Evaluation and Research
Food and Drug Administration
Document Control Room
Metro Park North 11 -

7500 Standish Place, Room 150 t ._-., ,n. 9. 1 t) 3.;- ‘g 3. __ T
Rockviile, Maryland 20855-2773 flit-v“ is ii “J m".- t— 3 h“ ‘i" ‘- h
Arm: Elaine Hu %\
REFERENCE: ANDA 48—385

METHOTREXATE TABLET-S, USP
5 MG AND 15 MG .

TELEPHONE BIOEQUIVALENCE AMENDMENT

Reference is made to our Abbreviated New Drug Application 40-385 for Methotrexate Tablets, USP 5 mg and 15

mg, submitted on July 23, 1999. Reference is also made to the September 23, 1999 discussion with Elaine Hn of the
Office of Generic Drugs.

As requested by the Agency, Barr is providing a revised diskette and a backup copy that contain the two additional
fields for the study sites and groups to the tables containing the pharmacokinetic data and are provided in Attachment

1. Comprehensive lists of clinical sites and their function related to the bioequivalence study for Methou'exate
Tablets, 15 mg have also been clarified and are provided in Attachment 2‘

Ifyou have any questions concerning this correspondence, please contact me by phone at (914) 353-8432 or by fax
at (914) 353-3359.

Sincerely,

BARR LABORATORIES, INC.

Christine Mundkur

Vice President, Quality

and Regulatory Counsel
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MAJOR ANIENDMENT

ANDA 40-385 MAR 9 2000

OFFICE OF GENERIC DRUGS, CDER, FDA

Document Control Room, Metro Park North II

7500 Standish Place, Room 150

Rockville, MD 20855-2773 (301-594—0320)

TO: APPLICANT: Barr Laboratories, Inc. PHONE: (914) 362-1100

AI IN: Christine Mundlcur FAX: (914) 353-3859

FROM: Michelle Dillahunt PROJECT MANAGER (301) 827—5848

Dear Madam:

This facsimile is in reference to your abbreviated new drug application dated July 23, 1999, submitted

pursuant to Section 5050) ofthe Federal Food, Drug, and Cosmetic Act for Methotrexate Tablets USP,

5 mg and 15 mg .

The application is deficient and, therefore, Not Approvable under Section 505 ofthe Act for the reasons

provided in the attachments ( 4' pages). This facsimile is to be regarded as an official FDA

communication and unless rednested, a hard copy will not be mailed.

The file on this application is now closed. You are required to take an action described under 21 CFR

314.120 which will either amend or withdraw the application- Your amendment should respond to all ofthe

deficiencies listed. Facsimiles or partial replies will not be considered for'review, nor will the review clock

he reactivated until all deficiencies have been addressed. The response to this facsimile will be considered to

represent a MAJOR AMENDMENT and will be reviewed according to current OGD policies and

procedures. The designation as a MAJOR AMENDMENT should appear prominently in your cover letter.

You have beem’will be notified in a separate communication from our Division ofBioequivalence of any

deficiencies identified during our review ofyour bioequivalence data. Ifthis represents a second or greater

occasion upon which significant (MAJOR) deficiencies have been identified, please contact the Project

Manager within 30 days for further clarification or assistance.

SPECIAL INSTRUCTIONS: ' _,

ant and Lanna Warrants wants

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS'-ADDRESSED

AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED

FROM DISCLOSURE UNDER APPLICABLE LAW. Ifreceived by someone other than the addressee or a person authorized to
deliver this document to the addressee, you are hereby notified that any disclosure, dissemination. copying, or other action to the content oflbis
communication is not authofined. If you have received this document in error, please itnmediately notifl us by telephoneand return it to us by nail at
the above addrm"

Xthewbgdadminmaerosifamjfim
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REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT

LABELING REVIEW BRANCH
 

ANDA Number: 40-335 Date of Submission: July 23. 1999
Applicant's Name: Barr Laboratories, Inc.

Established Name: Methotrexate Tablets USP. 5 mg and 1 5 mg
Proposed Proprietary Name: .

Labeling Deficiencies:

1. GENERAL COMMENTS — Your proposed proprietary name has been found unacceptable based on
21 CFR 201 .10(c)(5). It sounds like or looks like the following proprietary names already on the
market . Please remove it from all labels and labeling.

 

 

2. CONTAINER (30’s and 60‘s)

i. Caution- Revise the second and third sentences in this section to read as follows:

Prescriptions should not be written or refilled on a PRN basis. Refill of prescriptions should be by
direct order (written or oral) of the physician only. See Boxed Warnings for complete directions
for use. -

ii. Include the statement “KEEP OUT OF REACH OF CHILDREN.‘r

3. UNIT DOSE BLISTER (1’s)- See comment under GENERAL COMMENTS.

4. UNIT DOSE BLISTER CARTON (1 x 5 mg, and '-—_ - See comments under GENERAL
COMMENTS and (ii) under CONTAINER.

S. PROFESSIONAL SAMPLE DISPENSER (10$: 1[_5 mg} and _...H__._. - See comments under
GENERAL COMMENTS and Oi) under CONTAINER.

6. INSERT ‘

a. Revise your insert to be in accord with the most recent labeling for the reference listed drug,
Methotrexate Tablets USP (Lederle; NDA# OB—OBSISOMB; approved October 29, 1999). The

labeling may be obtained from Freedom of information or the following website —
httg:llwwwfda.govicderlogdlrldilabeling review branch.html.

b. See comment under GENERAL COMMENTS.

Please revise your labels and labeling, as instructed above, and submit 4 copies of draft labels and

labeling. We will not request final print labels and labeling until a determination has been made regarding
the acceptability of your proposed proprietary name.

Prior to approv at, it may be necessary to further revise your labeling subsequent to approved changes
for the reference listed drug. We suggest that you routinely monitor the following website for any
approved changes- http:iMww.fda.govfcderlogdirldilabeli ng_review_branch.html

To facilitate review of your next submission, and in accordance with 21 CFR 314.94(a)(8)(iv), please
provide a side—by—side comparison of your proposed labeling with the reference listed drug labeling with
all differences annotated and explained.

 
Office of Generic Drugs

Center for Drug Evaluation and Research

Page 00294

 



Page 00295

' Ii1RE.23.EEIBB 7:21PM N0 163 P 1

 

arr“Iranian-Inna

2 Quaker Road
PD. 80:: 290E}
Pomona. NY 10970
914-3524 1 00

Fax Transmission

Date: March 23, 2000

To: Michelle Dilahtml Phone Number: (301) 827-5343
Project Manager, OGD Fax Number: (301) 594 43180

From: SbarifAlnned Phone Number: (913) 353-8476
Manager ofReguiatory Affairs Fax Number: (914) 353-3859
Barr laboratories, Inc.

Pages 1

Menage:

Reference is made to our ANDA 40-385 for Methonexate Tablets, USP 5 mg and 15 mg submitted on July
23, 1999- Reference is also made to eMejor Amendment dated March 9, 2000. We are sending this
facsnnfle to request a discussion wirh fire review branch concerning nonlinear 14.

In view of a recent partnership agreement with DuPont Pharmaceuticals, Barr has revised its marketing
strategy for Metbotrexate Tablets, 5 mg and 15 mg. Once approved, DuPont Will market Methotrexate
Tablets, 5 mg and 15 mg. According to this arrangement, Barr would like to manufacture Mefliotrcxete
Tablets, 5 mg and 15 mg in containers of4, 30, 60 and 100 tablets‘
containers of 4 tablets ‘ .___—-——-——-—' will be used as professional samples. The containers
of 30, 60 and 100 tablets will be sold in the market. Therefore, But: would be seeking approval for the,
Metbotrexete Tablets. 5 mg and 15 mg in containers of4, 30, 60 and 100 tablets 5 ———-———‘4——

 

The submission batches ofMetboirexate Tablets, USP 5 mg and 15 mg were packaged in containers of 4
tablets and 100 tablets. The same container closure system was used for the packaging ofthese two
configurations. The stability data generated for these packaging configurelions brackets the packaging
configrretions proposed forearm-116mm production.

Since Barr wOuld now be seeking approval for all of the above mentioned package sizes, We believe this
meets requirements for submission of stability date. However. we would like to confirm if this addresses
the reviewers concerns expressed in comment 14. We will appreciate ifyou would arrange a teleconference
with the review branch. ' I

 
Verification Nnmm'Numhor:
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Barr Laboratories, Inc.

2 Quaker Road PO. Box 2900 Pomona, NY 10970—0519 - 914/362—1100

April 14, 2000

Office of Generic Drugs GIGW
Center for Drug Evaluation and Research

FOOD AND DRUG ADMINISTRATION N ’ AC-
Document Control Room

Metro Park North 11

7500 Standish Place, Room 150

Rockville, Maryland 20355-2773

m ANDA 40-385

Methotrexate Tablets, USP 5 mg and 15 mg

Additional Strengths: Methotrexate Tablets, USP 7.5 mg and 10 mg
MAJOR AMEDMENT

ReferenCe15 made to our Abbreviated New Drug Application 40-385, submitted on July 23 1999 under Section
5050') of the Federal Food, Drug and CosmeticAct for Methotrexate Tablets, USP 5 mg and 15 mg. Reference15
also made to your facsimile dated March 9, 2000. The deficiencies identified111 the facsimile and our responses are
as follows:

CHEMISTRY DEHCIENCIES

A. Deficiencies

NT 1:

fl

V7  



Page 00297

Redacted // page(s)

of trade secret and/or

confidential commercial

information from

WW W LEW

000000000



Page 00298

Barr Laboratories, Inc.

CQNIMEE if

Please revise your labels and labeling, as instructed above, and submit 4 copies of draft labels and labeling.

We will not request final print labels and labeling until determination has been made regarding the

acceptability of your proposed proprietary name.

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changes for the

reference listed drug. We suggest that you routinely monitor the following website for any approved

changes- httpflwwwlda.gow‘cderi'ogdr‘rldflabeling_review_branch.html

To facilitate review of your next submission, and in accordance with 21 CFR 314.04 {a}(8)(iv), please provide

a side-by-side comparison of your proposed Ia beling with the reference listed drug labeling with all
differences annotated and explained.

R_E§POE SE;

As requested by the Agency, Barr is providing 4 copies of draft labeling in Section V. To facilitate review, and in

accordance with 21 CFR 314.04 (a)(8)(iv), side-by-side comparisons of our proposed labeling with the previously

submitted labeling are provided in Section IV.

APPEARS THIS WAY

(IN ORIGINAL
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Barr Laboratories, Inc.  

The CMC and Bioequivalence section of this application will be provided in electronic format within 30 days from
this date. Barr Laboratories, Inc. will, at that time, provide a declaration that the information in the electronic

submission is the same as the information provided in the paper submission.

A Field Copy of this application has been forwarded to the Baltimore and Philadelphia District Offices. A Field

Copy Certification is also provided.

This completes the present Major Amendment. If you have any questions, please contact me by phone at (914) 353-
8432 or by fax at (914) 3533859.

Sincerely,

BARR LABORATORIES, INC.

Christine Mundkur [6/
Vice President, Quality and Regulatory Counsel
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-:-’{-_, MINOR AMENDMENT NOV 13 .2000
ANDA 40-385

 

 
 
 
 

 
 
 

 
 
 

 

 

OFFICE or GENERIC DRUGS, CDER, FDA

inwmmncmmasmmrMamPakNmmn

7500 Standish Place, Room 150

Rockviue, MD 20355-2773 (3501-5944320)  
ATTN: Christine Mundkur FAX: (9114') 53-3859

($45 -

FROM: Michelle Dillahunt PROJECT MANAGER: 301-827-5348

Dear Madam:

This facsimile is in reference to your abbreviated new drug application dated July 23, 1999, submitted pursuant to
Section 5050) of the Federal Food, Drug, and Cosmetic Act for Methrctrexate Tablets USP, 5 mg, 7.5 mg, 10 mg

l

T0: APPLICANT; Barr Laboratories, Inc. TEL: (914) 362-1100 ' _

15 mg. 1
Reference is also made to your amendment dated April 14, 2000.

in the attachments { 5 pages). This facsimile is to be regarded as an oflicial FDA communication and unless
The application is deficient and, therefore, Not Approvable under SectiOn 505 of the Act for the reasons provided

requested, a hard copy will not be mailed.

which will either amend or withdraw the application. Your amendment should respond to all of the deficiencies
listed. Facsirniles or partial replies will not be considered for review, nor will the review clock be reactivated until
all deficiencies have been addressed. The response to this facsimile will be considered to represent a MINOR

AMENDMENT and will be reviewed according to current OGD policies and procedures. The designation as a
MINOR AlvaNDMENT should appear prominently in your cover letter. You have been!will be notified in a
separate communication from our Division ofBioequivalence of any deficiencies identified during our review of
your bioequivalence data. If you have substantial disagreement with our reasons for not approving this application,
you may request an opportunity" for a hearing. _

(”QflUSflq'add iced”? amuumuhjihuhéufl

The file on this application is now closed. You are required to take an action described under 21 CFR 314.120 . 1

SPECIAL nisrnucrtoNs:

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY T0 WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, 0R PROTECTED FROM

DISCLOSURE UNDER APPLICABLE LAW.

£va by someone other than the addressee or a-person authorized to deliver this document to the addressee, you are hereby notified that any disclosm'e,
dissemination, mpying, or other action to the content ofthis communication is not authorized. Ifyou have received this document in error, please immediately
notify us by telephone and return it to us by mail at the above address.

1 _
UH“ ‘
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10.

In addition.to responding to the deficiencies

presented above, please note and acknowledge the

following comments in your response:

1. Your response must also address the labeling
deficiencies.

2. A satisfactory establishment evaluation is

necessary for approval. We have requested an

evaluation from the Office of Compliance.

Sincerely yours,

WW

Eat Rashmikant M. Patel, Ph.D.
Director

Division of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research
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Barr Laboratories, Inc.

2 Quaker Road PO. Box 2900 Pomona, NY 10970-0519 - 914/362-1100

January 12, 2001

Office of Generic Drugs N g $6M
Center for Drug Evaluation and Research

FOOD AND DRUG ADMINISTRATION
Document Control Room

Metro Park North 11 ‘ W5 MENWE961'
7500 Standish Place, Room 150 -
Rockville, Maryland 20855-2773

REFERENCE: ANDA 40-385

METHOTREXATE TABLETS, USP 5 MG, 7.5 MG, 10 MG & 15 MG
MINOR AMENDMENT

Reference is made to our Abbreviated New Drug Application 40-385 dated July 23, 1999 and submitted under

Section 505(j) of the Federal Food, Drug and Cosmetic Act for Metholrexate Tablets, USP 5 mg, 7.5 mg, 10 mg and
15 mg. Reference is also made to your facsimile dated March 9, 2000, Barr’s major amendment dated April 14,
2000 and your facsimile dated November 13, 2000. The deficiencies identified in the November 13, 2000 facsimile
and our responses are as follows:

A. DEFICIENCIES

COMMEE [1;

DMF
 

_ has been found deficient. The DMF holder has been notified by separate letter.
Please respond to this deficiency only after you have learned that the DMII‘ holder has responded.

 

RESPONSE:

the holder of DMF ~—-has responded to the deficiencies on January 12, 2001.

CONIMIE 2:

DMF -————-——-—-————-——————-—-—-—-——-————-—-———- .-, has been found

deficient. The DMF holder has been notified by separate letter. Please respond to this defieienty

only after you have learned that the DMF holder has responded.

RESPONSE:

*—-———;-the holder of DMF —-has responded to the deficiencies on November 13, 200131.?F

 



Page 00304

Redacted 5 page(s)

of trade secret and/or

confidential commercial

information from

[((1/lwt BM LETTQ<



Page 00305

Barr Laboratories, Inc. 

 

LABELING DEFICIENCIES:

m

GENERAL COMBIENTS — Your proposed proprietary names are under review. We defer comment
at this time. '

Elle/mm

CONTAINER (30’s, 60’s and 100’s}

i. Storage Temperature Recommendation — include “Protect from light”.

ii. Warnings + Delete ‘

0 NT 3:

PHYSICIAN’S SAMPLE BOTTLE (4's) -— See comments under CONTAINER.

W

PHYSICIAN’S SAMPLE UNIT DOSE BLISTER (1 ’s) — See GENERAL COMMENTS.

C0 5:

PHYSICIANS’S SAMPLE UNIT DOSE BLISTER CARTON (1’s) — See GENERAL CONINIENTS.

CO NT 6:

PHYSICIAN’S SANIPLE DISPENSER (10. unit dose cartons per dispenser) — See comments under
GENERAL COML‘IENTS.

WEE

INSERT

a. See GENERAL COWIENTS.

b. lNIHCATIONS AND USAGE

i. Neoplastic Diseases - Delete "
 

c. PRECAUTIONS (Information for Patients) — Second paragraph - Delete the penultimate

sentence which reads, “' —-——-—---—-—_—-—-—--——._.____
Your product is not

d. PRECAUTIONS (Organ System Toxicity; Neurologic) — Include the following to appear as the
second and third sentences of paragraph one of this subsection:

  

Serious neurotoxicity, frequently manifested as generalized or focal seizures, has been reported
with unexpectedly increased frequency among pediatric patients with acute lymphoblastic

leukemia who were treated with intermediate — dose intravenous methotrexate (I gmfmz).
Symptomatic patients were commonly noted to have‘leukoencephalopathy andior
microangiopathic calcificatious on diagnostic imaging studies.
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Barr Laboratories, Inc. 

0 NT o tinned

NOTE: Although you are not seeking approval for the indication referenced above, we feel that

it is important information for safe use of the drug. Although seizures are only documented in
this situation, it may be reasonable that this could occur in other situations.

e. ADVERSE REACTIONS (Adverse reactions in Psoriasis) — Include the following to appear as
the last sentence in this subsection:

Rarely, painful plaque erosions may appear (Pearce, HP and Wilson, BB: Am Acad Dermatol 35"

835-838, 1996).

f. DOSAGE AND ADMINISTRATION (Psoriasis and Rheumatoid Arthritis) Revise the second

paragraph of this subsaction to read as follows:

Weekly therapy may be instituted to provide doses over a range of 5 mg to 15 mg administered

as a single weekly dose. 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 to adverse effects (see ADVERSE REACTIONS). Maximal myelosnppression usually
occurs in seven to ten days.

Please revise your labels and labeling, as instructed above. and submit 4 copies of draft labels and labeling.
We will not request final print labels and labeling until a determination has been made regarding the

acceptability of your proposed proprietary name.

RESPONSE:

Barr has revised the labels and labeling as requested by the Agency. Please note that Barr received a telephone call

on August 8, 2000 from Ms Theresa Watkins of Labeling Review Branch regarding the review of our proposed

proprietary names. Ms Watkins informed that TrexallT'M was found to be acceptable by the review committee.

Upon receipt of this comment letter, Barr contacted Ms Watkins on November 16, 2000 to confirm the status of the

proposed proprietary name. Ms Watkins confirmed that the proprietary name Trexall'l‘M has been approved by the

Agency and Barr could submit final printed labeling. Based on our discussion with Ms Theresa Watkins, we are

providing final printed labeling in this amendment in Attachment 7. Side by side comparisons of the final printed

labeling for Trexall'”M with the previously submitted draft labeling for Trexallm are also provided.
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Barr Laboratories, Inc. 

This amendment will be provided in electronic format within 30 days from the date ofthis letter. Barr Laboratories,
Inc. will at that time, provide a declaration that the information in the electronic submission is the same as the

information provided inthe paper submission.

A Field Copy ofthis amendment has been forwarded to the Baltimore District Office. A Field Cepy Certification is
also provided.

This completes the present Minor Amendment. If you have any questions, please contact me by phone at (845)

353-8432 or by fax at (845) 353-3859.

Sincerely,

BARR LABORATORIES, INC.

W'%M
Christine Mundkur

Vice President, Quality and Regulatory Counsel
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Barr Laboratories, Inc.

Dogumegfi {ggrtiilgatigg

Barr Laboratories, Inc. hereby certifies that field copy of this Minor Amendment for Methotrexate Tablets, USP

5 mg, 7.5 mg, 10 mg and 15 mg is being submitted to the Baltimore District office of the FDA. Barr

Laboratories, Inc. further certifies that the field copy is a true copy of the material submitted to the Agency.

  
   f" .. 4‘. v." . '
Christine Mundkur

Vice President, Quah'ty and Regulatory Counsel

Barr Laboratories, Inc. '
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Barr Laboratories, Inc. 

2 Quaker Road - PO. Box 2900 - Pomona, NY 10970-0519 a 845/362-1 100

February 2, 2001

Office of Generic Drugs
center for Drug Evaluation and Research

Document Control Room [QCMetro Park North II

7500 Standish Place, Room 150

Rockville, Maryland 20355-2773

REFERENCE: ANDA 40-385

METHOTREXATE TABLETS, USP 5 MG, 7.5 MG, 10 MG 8: 15 MG
GENERAL CORRESPONDENCE

Reference is made to our Abbreviated New Drug Application 40-385 dated July 23, 1999 and submitted under

Section 5050) of the Federal Food, Drug and Cosmetic Act for Methotrexate Tablets, USP _5 mg, 7.5 mg, 10 mg and

15 mg. Reference is also made to your facsimile dated November 13, 2000 and Barr’s minor amendment dated

January 12, 2001.

- As'per a discussion between Ms. Angela Payne of the Labeling Review Branch, OGD, and Sher-if Ahmed of Barn - J
Laboratories, Inc. on February 2, 2001, we are submitting this correspondence to provide a revised package
brochure.

Please note that in the labeling deficiency comment 7 d. of the November 13, 2000 facsimile, FDA requested the
following:

d. PRECAUTIONS {Organ System Toxicity; Neurologic) fl Include the following to appear as the
second and third sentences of paragraph one of this subsection:

Serious neurotox-icity, frequently manifested as generalized or focal Seizures, has been reported

with unexpectedly increased frequency among pediatric patients with acute lymphoblastic

leukemia who were treated with intermediate — dose intravenous methotrexate (l gmi’rnz).
Symptomatic patients were commonly noted to have leukoencephalopathy andior

microangiopathic calcifications on diagnostic imaging studies.

Barr mistakenly “replaced” the second and third sentences of the paragraph with the above sentences instead of
{fadding" them and submitted the labeling in the January 12, 2001 minor amendment. Barr is now submitting

-.'eorrected labeling that includes the two sentences that were mistakenly replaced. A side by side comparison of the
:iifi'ected sections of the previous labeling and the proposed labeling is provided along with 12 copies of final print

- labeling. , ’

no.w 
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Sincerely,

BARR LABORATORIES, INC.

mane Mundkur

Vice President, Quality and Regulatory Counsel 
:-‘.-'a-.F' ' 4-...
{fxwg'u @1331» Z
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MINOR AMENDMENT

ANDA 40—385

OFFICE OF GENERIC DRUGS, CDER, FDA

Document Control Room, Metro Park North II

7500 Standish Place, Room 150 FE -..-..~ .Rockville, MD 20855-2773 (301-594-0320) B .53; 5 mL

TO: APPLICANT: Barr Laboratories, Inc. TEL: (845) 362-1100

ATTN: Christine Mundkur FAX: (845) 353-3859 .'

FROM: Michelle Dillahunt PROJECT WAGER: 301-827—5348

Dear Madam:

This facsimile is in reference to your abbreviated new drug application dated July 23, 1999, submitted pursuant to
Section 5050‘) of the Federal Food, Drug, and Cosmetic Act for Methotrexate Tablets USP, 5 mg, 7.5 mg, 10 mg,

and 15 mg.

Reference is also made to your amendment(s) dated: January 12, 2001.

The application is delicient and, therefore, Not Approvable under Section 505 of the Act for the reasons providedin the attachments ( pages). This facsimile is to be regarded as an official FDA communication and unless

requested, a hard copy will not be mailed.

The file on this application is now closed. You are required to take an action described under 21 CFR 314.120
which will either amend or withdraw the application. Your amendment should respond to all of the deficiencies

listed. Facsimiles or partial replies will not be considered for review, nor will the review clock be reactivated until

all deficiencies have been addressed. The response to this facsimile will be considered to represent a MINOR

AMENDMENT and will be reviewed according to current OGD policies and procedures. The designation as a

MINOR AMENDNLENT should appear prominently in your cover letter. You have been!will be notified in a

separate communication fi'om our Division of Bioequivalence of any deficiencies identified during our review of
your bioequivalence data. Ifyou have substantial disagreement with our reasons for not approving this application,
you may request an opportunity for a hearing.

SPECIAL INSTRUCTIONS:

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND

MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM
DISCLOSURE UNDER APPLICABLE LAW.

Ifreceived by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure,
dissemination, copying, or othg' action to the content of this communication is not authorized. Ifyou have received this document in error, please immediately
notify us by telephone and return it to us by mail at the above address.

I Jim/(‘0 e
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38. CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT 

ANDA: 40—385 APPLICANT: Barr Laboratories, Inc.

DRUG PRODUCT: Methotrexate Tablets USP, 5mg, 7.5mg, 10mg,
15mg.

The deficiencies presented below represent MINOR
deficiencies.

A. Deficiencies:

1. ._*___fi_-

Sincerely yours,

PM “(347%
Rashmikant M. Patel, Ph.D.
Director

Division of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research
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I .0 FEB. B. 2891 4: 33PM NO. 182 P. 1

arrkmflldllllfll-

2 Quaker Road
RD. Box 2900

Pomona. NY 10970
91 4-362-‘1 1 (ID

Fax Transmission

Date: February 8. 2001 

To: Michelle Dillahunt Phone Number: (301) 327—5848
Project Manager

Fax Number: (301) 594-0180
-———--——.-.__—.___._.__.____._—_—,—____—____________

Phone Number: (913) 353-8476

From: Sharif Ahmed. Fax Number: (914) 353-3859
Manager ofRegulatory Affairs———._______.__...___———__________—____

Number of Pages 9

(including cover):‘—--—-—-—-—————___..—_._.._.________.__,__—______________

Message:

Please refer to our pending application ANDA 40~3 35 for Methotrexate Tablets. USP 5 mg, 7.5 mg. 10 um
and 15 mg and the deficiency letter of February 6. 2001. We would like to discuss comment 2 with the

chemistry reviewer or the team leader. We want to make sure we understand the reason for Agency's
concern expressed in this comment before we respond to this deficiency.

I will appreciate ifyou would set up a conference call. Please call us :1th45) 353-3432 some time

tomorrow manning or at your convenience. Christine Mundkur. Vice President of Quality and Regulatory
Counsel and SharifAhmed, Manager of Regulatory Affairs will participate in the discussion. Please
confirm when you will be calling so we will make ourselves available.

Sincerely.
Sharif Manned

 
Verification Numeanmber: 

W- _

.nnfifl’Lfi‘?DW . notwmam
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Barr Laboratories, Inc. 

2 Quaker Road 0 PO. Box 2900 - Pomona. NY 10920-0519 0 845/3624 100

February 15, 2001

Office of Generic Drugs NBA ORIG AMENDMENT
Center for Drug Evaluation and Research N . .FOOD AND DRUG ADMMSTRATION A14
Document Control Room

Metro Park North I]

7500 Standish Place, Room 150

Rockville, Maryland 20855-2773  
REFERENCE: ANDA 40-385

METHOTREXATE TABLETS, USP 5 MG, 7.5 MG, 10 MG & 15 MG
mop. AMENDMENT

Reference is made to our Abbreviated New Drug Application 40-385 dated July 23, 1999 and submitted under

Section 5050') of the Federal Food, Drug and Cosmetic Act for Methotrexate Tablets, USP 5 mg, 7.5 mg, 10 mg and
15 mg. Reference is also made to your facsimile dated March 9, 2000, Barr’s major amendment dated April 14,
2000, your facsimile dated November 13, 2000, Barr’s minor amendment dated January 12, 2001 and your
facsimile dated February 6, 2001. The deficiencies identified in the February 6, 2001 facsimile and our responses
are as follows:

A. DEFICIENCIES

W

RESPONSE:

Following the Agency comment we reviewed our response to comment 7 and found that the statements
made in the response was not accurate. We apologize for the inadvertent mistake and any confusion this
may have caused. Following is a clarification regarding the validation study and response to the Agency
comment 7.
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Barr Laboratories, Inc. 

Document g :ertification

Barr Laboratories, Inc. hereby certifies that a field copy of this Minor Amendment for Methotrexate Tablets,

USP 5 mg, 7.5 mg, 10 mg and 15 mg is being submitted to the Baltimore District office of the FDA. Barr

Laboratories, Inc. further certifies that the field copy is a one copy of the material submitted to the Agency.

 
Christine Mun ' Date

Vice President, Quality and Regulatory Counsel
Barr Laboratories, Inc.
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Barr Laboratories, Inc.

2 Quaker Road - PO. Box 2900 - Pomona, NY 10970—0519 - 845/3624 100

February 22, 2001

Office of Generic Drugs
Center for Drug EvaluatiOn and Research
FOOD AND DRUG ADMINISTRATION
Document Control Room

Metro Park NorthIl

7500 Standish Place, Room 150 ;___-._ _t r':.“if r .- h .

Rockville, Maryland 20355—2773 "‘ ‘thm 23% .3;fiyfigfifiw.
REFERENCE: ANDA 40-385

METHOTREXATE TABLETS, USP 5 MG, 7.5 MG, 10 MG & 15 MG
AMENDMENT '10 FEBRUARY 15 M1NOR AMENDMENT

Reference is made to our Abbreviated New Drug Application 40-385 dated July 23, 1999 and submitted under

Section 5050}-of the Federal Food, Drug and Cosmetic Act for Methoh'exate Tablets, USP 5 mg, 7.5 mg, 10 mg and
15 mg. Reference is also made to your facsimile dated March 9, 2000, Barr’s major amendment dated April 14,
2000, your facsimile dated November 13, 2000, Barr’s minor amendment dated January 12, 2001, your facsimile

dated February 6, 2001 and Barr‘s minor amendment dated February 15, 200].

Reference is also made to a conference call with Michael Smela, Jr. and Michelle Dillahunt of the Office of Generic

Drugs and Christine Mundkur and Sharif Ahmed of Barr Laboratories, Inc. concerning the February 6, 2001
deficiency letter and Barr5 response to that. Following the discussion, Barr decided to amend the February 15, 2001
minor amendment

The deficiencies identified in the February 6, 2001 facsimile and Barr's amended responses are as follows:

A. DEFICIENCIES

COMMENT 1:

r'”_""'
r6318 0%

RESPONSE

 
may have caused. Following15 a clarification regarding the validation study and response to the Ag
comment 7.

_—.—--
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Barr Laboratories, Inc.  

At this time, Barr also requests to withdraw the additional drug substance source of ' -———- without

prejudice to filing at a future date.

The updated stability data for the 5 mg and 15 mg through 36 months, 7.5 mg and 10 mg through 18 months
are provided in Attachment 1.

A field copy of this amendment has been forwarded to the Baltimore District Office. A Field Copy Certification is

also provided.

This completes the present amendment. If you have any questions, please contact me by phone at (845) 353-8432 or

by fax at (845) 353—3859.

Sincerely,

BARR LABORATORIES, INC.

Chem
Vice President, Quality and Regulatory Counsel.vn—nu n.“

‘93-'16" KEE‘FE\u
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_______________________________________________________________________________________________________________________________________ 

HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not include all the information needed to use 
OTREXUP™ safely and effectively.  See full prescribing information for 
OTREXUP.

OTREXUP (methotrexate) injection, for subcutaneous use 
Initial U.S. Approval: 1953 

WARNING: SEVERE TOXIC REACTIONS, INCLUDING EMBRYO-
FETAL TOXICITY AND DEATH 

See full prescribing information for complete boxed warning. 
• Serious toxic reactions and death have been reported with the use of 
methotrexate. Patients should be closely monitored for bone marrow, 
liver, lung, skin, and kidney toxicities (5.1). 
• Methotrexate has been reported to cause fetal death and/or congenital 
anomalies and is contraindicated in pregnancy (4, 5.2). 
• Unexpectedly severe (sometimes fatal) bone marrow suppression, 
aplastic anemia, and gastrointestinal toxicity have been reported with 
concomitant administration of methotrexate (usually in high dosage) 
along with some nonsteroidal anti-inflammatory drugs (NSAIDs) (5.1). 
• Hepatotoxicity, fibrosis, and cirrhosis may occur after prolonged use 
(5.1). 
• Methotrexate may cause interstitial pneumonitis at any time during 
therapy and has been reported at low doses. Pulmonary symptoms 
(especially a dry, nonproductive cough) may require interruption of 
treatment and careful investigation (5.1). 
• Diarrhea, ulcerative stomatitis, hemorrhagic enteritis, and death from 
intestinal perforation may occur (5.1). 
• Severe, occasionally fatal, skin reactions have been reported (5.1). 
• Potentially fatal opportunistic infections may occur (5.1). 

----------------------------RECENT MAJOR CHANGES--------------------------
Dosage and Administration (2) 11/2014 

----------------------------INDICATIONS AND USAGE---------------------------
Otrexup is a folate analog metabolic inhibitor indicated for the: 
•  Management of patients with severe, active rheumatoid arthritis (RA) and 

polyarticular juvenile idiopathic arthritis (pJIA), who are intolerant of or 
had an inadequate response to first-line therapy (1.1) 

•  Symptomatic control of severe, recalcitrant, disabling psoriasis in adults 
who are not adequately responsive to other forms of therapy (1.2) 

Limitation of Use 
Otrexup is not indicated for the treatment of neoplastic diseases (1 3). 

----------------------DOSAGE AND ADMINISTRATION------------------------
•  Otrexup is for once weekly subcutaneous use only. Administer Otrexup in

the abdomen or thigh. (2.1) 
•  Use another formulation of methotrexate for patients requiring oral, 

intramuscular, intravenous, intra-arterial, or intrathecal dosing, doses less 
than 7.5 mg per week, doses above 25 mg per week, high-dose regimens, or 
dose adjustments of less than 5 mg increments (2.1) 

•  Starting doses of methotrexate: 
•  RA: 7.5 mg once weekly (2.2) 
•  pJIA: 10 mg/m2 once weekly (2.2) 
•  Psoriasis: 10 to 25 mg once weekly of an oral, intramuscular, 

subcutaneous, or intravenous formulation (2.3) 
•  Adjust dose gradually to achieve an optimal response (2.2, 2.3) 

---------------------DOSAGE FORMS AND STRENGTHS----------------
Injection: Single-dose auto-injector delivering 0.4 mL of methotrexate in the 
following dosage strengths: 7 5 mg, 10 mg, 15 mg, 20mg, and 25 mg (3). 

-------------------------CONTRAINDICATIONS-------------------------------
•  Pregnancy (4) 
•  Nursing mothers (4) 
•  Alcoholism or liver disease (4) 
•  Immunodeficiency syndromes (4) 
•  Preexisting blood dyscrasias (4) 
•  Hypersensitivity to methotrexate (4) 

-----------------------WARNINGS AND PRECAUTIONS------------------
•  Organ system toxicity: Potential for serious toxicity. Only for use by 

physicians experienced in antimetabolite therapy (5.1). 
•  Embryo-fetal toxicity: Exclude pregnancy before treatment. Avoid 

pregnancy if either partner is receiving Otrexup. Advise males to avoid 
pregnancy for a minimum of three months after therapy and females to 
avoid pregnancy for at least one ovulatory cycle after therapy (5.2). 

•  Effects on reproduction: May cause impairment of fertility, oligospermia 
and menstrual dysfunction (5.3) 

•  Laboratory tests: Monitor complete blood counts, renal function and liver 
function tests (5.4). 

•  Risks from improper dosing: Mistaken daily use has led to fatal toxicity 
(5.5) 

•  Patients with impaired renal function, ascites, or pleural effusions: 
Elimination is reduced (5.6). 

•  Dizziness and fatigue: May impair ability to drive or operate machinery 
(5.7) 

-----------------------------ADVERSE REACTIONS----------------------------
Common adverse reactions are: nausea, abdominal pain, dyspepsia,
stomatitis/mouth sores, rash, nasopharyngitis, diarrhea, liver function test 
abnormalities, vomiting, headache, bronchitis, thrombocytopenia, alopecia,
leucopenia, pancytopenia, dizziness, photosensitivity, and “burning of skin 
lesions” (6). 
To report SUSPECTED ADVERSE REACTIONS, contact Antares at 
1-855-Otrexup (1-855-687-3987) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. 

-----------------------------DRUG INTERACTIONS----------------------------
• Aspirin, NSAIDs, and steroids: concomitant use may elevate and prolong 

serum methotrexate levels and cause increased toxicity (7.1) 
• Proton pump inhibitors concomitant use may elevate and prolong serum 

methotrexate levels and cause increased toxicity (7.2) 

-----------------------USE IN SPECIFIC POPULATIONS--------------------
•  Pediatric use: Safety and efficacy of methotrexate, including Otrexup, 

have not been established in pediatric patients with psoriasis. Safety and 
efficacy of Otrexup have not been established in pediatric patients with
malignancy (8.4) 

• Geriatric use: Use caution in dose selection (8.5) 
See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling. 
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FULL PRESCRIBING INFORMATION 

WARNING: SEVERE TOXIC REACTIONS, INCLUDING EMBRYO-FETAL TOXICITY AND DEATH 

Otrexup 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), Otrexup 
should be used only in patients with psoriasis or rheumatoid arthritis with severe, recalcitrant, disabling 
disease which is not adequately responsive to other forms of therapy. Deaths have been reported with the 
use of methotrexate in the treatment of malignancy, psoriasis, and rheumatoid arthritis. Patients should be 
closely monitored for bone marrow, liver, lung, skin, and kidney toxicities. Patients should be informed by 
their physician of the risks involved and be under a physician’s care throughout therapy [see Warnings and 
Precautions (5.1)]. 
1. Methotrexate has been reported to cause fetal death and/or congenital anomalies. 
Therefore, Otrexup is not recommended for females of childbearing potential unless there is clear medical 
evidence that the benefits can be expected to outweigh the considered risks [see Warnings and Precautions  
(5.2)]. Otrexup is contraindicated in pregnant women [see Contraindications (4)]. 
2. Methotrexate elimination is reduced in patients with impaired renal functions, ascites, or pleural 
effusions. Such patients require especially careful monitoring for toxicity, and require dose reduction or, in 
some cases, discontinuation of Otrexup administration [see Warnings and Precautions (5.6)]. 
3. Unexpectedly severe (sometimes fatal) bone marrow suppression, aplastic anemia, and gastrointestinal 
toxicity have been reported with concomitant administration of methotrexate (usually in high dosage) along 
with some nonsteroidal anti-inflammatory drugs (NSAIDs) [see Warnings and Precautions (5.1) and Drug  
Interactions (7.1)]. 
4. Methotrexate causes hepatotoxicity, fibrosis and cirrhosis, but generally only after prolonged use.  
Acutely, liver enzyme elevations are frequently seen. These are usually transient and asymptomatic, and 
also do not appear predictive of subsequent hepatic disease. Liver biopsy after sustained use often shows  
histologic changes, and fibrosis and cirrhosis have been reported; these latter lesions may not be preceded 
by symptoms or abnormal liver function tests in the psoriasis population. For this reason, periodic liver  
biopsies are usually recommended for psoriatic patients who are under long-term treatment. Persistent  
abnormalities in liver function tests may precede appearance of fibrosis or cirrhosis in the rheumatoid 
arthritis population [see Warnings and Precautions (5.1)]. 
5. Methotrexate-induced lung disease, including acute or chronic interstitial pneumonitis, is a potentially  
dangerous lesion, which may occur acutely at any time during therapy and has been reported at low doses. 
It is not always fully reversible and fatalities have been reported. Pulmonary symptoms (especially a dry, 
nonproductive cough) may require interruption of treatment and careful investigation [see Warnings and 
Precautions (5.1)]. 
6. Diarrhea and ulcerative stomatitis require interruption of therapy: otherwise, hemorrhagic enteritis and 
death from intestinal perforation may occur [see Warnings and Precautions (5.1)]. 
7. Malignant lymphomas, which may regress following withdrawal of methotrexate, may occur in patients 
receiving low-dose methotrexate and, thus, may not require cytotoxic treatment. Discontinue Otrexup first 
and, if the lymphoma does not regress, appropriate treatment should be instituted [see Warnings and  
Precautions (5.8)]. 
8. Like other cytotoxic drugs, methotrexate may induce “tumor lysis syndrome” in patients with rapidly 
growing tumors [see Warnings and Precautions (5.9)]. 
9. Severe, occasionally fatal, skin reactions have been reported following single or multiple doses of 
methotrexate. Reactions have occurred within days of oral, intramuscular, intravenous, or intrathecal 
methotrexate administration. Recovery has been reported with discontinuation of therapy [see Warnings  
and Precautions (5.1)]. 
10. Potentially fatal opportunistic infections, especially Pneumocystis jiroveci pneumonia, may occur with 
methotrexate therapy [see Warnings and Precautions (5.1)]. 
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11. Methotrexate given concomitantly with radiotherapy may increase the risk of soft tissue necrosis and 
osteonecrosis [see Warnings and Precautions (5.10)].

1 INDICATIONS AND USAGE 
1.1 Rheumatoid Arthritis including Polyarticular Juvenile Idiopathic Arthritis 
Otrexup is indicated in the management of selected adults with severe, active rheumatoid arthritis (RA) 
(ACR criteria), or children with active polyarticular juvenile idiopathic arthritis (pJIA), who have had an 
insufficient therapeutic response to, or are intolerant of, an adequate trial of first-line therapy including full 
dose non-steroidal anti-inflammatory agents (NSAIDs). 
1.2 Psoriasis 
Otrexup is indicated in adults for the symptomatic control of severe, recalcitrant, disabling psoriasis that is 
not adequately responsive to other forms of therapy, but only when the diagnosis has been established, as by 
biopsy and/or after dermatologic consultation. It is important to ensure that a psoriasis “flare” is not due to an 
undiagnosed concomitant disease affecting immune responses. 
1.3 Limitation of Use 
Otrexup is not indicated for the treatment of neoplastic diseases. 

2 DOSAGE AND ADMINISTRATION 
2.1 Important Dosing Information 
Otrexup is a single-dose auto-injector for once-weekly subcutaneous use only [see Warnings and 
Precautions (5.5)]. Administer Otrexup in the abdomen or the thigh. Otrexup is available in the following 
dosage strengths: 7.5, 10, 15, 20 and 25 mg. Use another formulation of methotrexate for alternative dosing 
in patients who require oral, intramuscular, intravenous, intra-arterial, or intrathecal dosing, doses less than 
7.5 mg per week, doses more than 25 mg per week, high-dose regimens, or dose adjustments between the 
available doses.
2.2 Rheumatoid Arthritis including Polyarticular Juvenile Idiopathic Arthritis 
Recommended starting dose of methotrexate: 
Adult RA: 7.5 mg once weekly. 
pJIA: 10 mg/m2 once weekly. 
For patients switching from oral methotrexate to Otrexup, consider any differences in bioavailability between 
oral and subcutaneously administered methotrexate [see Clinical Pharmacology (12.3)]. 
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, 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/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 1.0 mg/kg/wk) may have better absorption and fewer gastrointestinal side effects if methotrexate is 
administered either intramuscularly or subcutaneously. 
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 maintained 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. Assessment of hematologic, hepatic, renal, and pulmonary function should be made by history, 
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physical examination, and laboratory tests before beginning, periodically during, and before reinstituting 
Otrexup therapy [see Warnings and Precautions (5.4)]. Females of childbearing potential should not be 
started on Otrexup until pregnancy is excluded [see Contraindications (4) and Warnings and Precautions 
(5.2)] 
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 to adverse effects. 
Maximal myelosuppression usually occurs in seven to ten days. 
2.3 Psoriasis 
Recommended starting dose of methotrexate: 
Psoriasis: single weekly oral, intramuscular, subcutaneous, or intravenous doses of 10-25 mg. 
For patients switching from oral methotrexate to Otrexup, consider any differences in bioavailability between 
oral and subcutaneously administered methotrexate [see Clinical Pharmacology (12.3)]. 
Dosage may be gradually adjusted to achieve optimal clinical response; 30 mg/week should not ordinarily be 
exceeded. Once optimal clinical response has been achieved, the dosage should be reduced to the lowest 
possible amount of drug and to the longest possible rest period. The use of Otrexup may permit the return to  
conventional topical therapy, which should be encouraged. 
2.4 Administration and Handling 
Otrexup is an auto-injector intended for subcutaneous use under the guidance and supervision of a physician. 
Patients may self-inject with Otrexup if a physician determines that it is appropriate, if they have received  
proper training in how to prepare and administer the correct dose, and if they receive medical follow-up, as 
necessary. A trainer device is available for training purposes.  
Visually inspect Otrexup for particulate matter and discoloration prior to administration. Do not use Otrexup  
if the seal is broken. 
Handle and dispose of Otrexup consistent with recommendations for handling and disposal of cytotoxic 
drugs1. 

3 DOSAGE FORMS AND STRENGTHS 

Otrexup is an injection available as an autoinjector that administers a single 0.4 mL dose of methotrexate 
solution in the following dosage strengths: 

• 7.5 mg/0.4 mL methotrexate 
• 10 mg/0.4 mL methotrexate 
• 15 mg/0.4 mL methotrexate 
• 20 mg/0.4 mL methotrexate 
• 25 mg/0.4 mL methotrexate 

4 CONTRAINDICATIONS 
Otrexup is contraindicated in the following: 
• Pregnancy 
Otrexup can cause fetal death or teratogenic effects when administered to a pregnant woman. 
Otrexup is contraindicated in pregnant women. If this drug is used during pregnancy, or if the patient 
becomes pregnant while taking this drug, the patient should be apprised of the potential hazard to the fetus 
[see Warnings and Precautions (5.2) and Use in Specific Populations (8.1)]. 
•Nursing Mothers 
Because of the potential for serious adverse reactions from methotrexate in breast fed infants, Otrexup is 
contraindicated in nursing mothers [see Use in Specific Populations (8.3)]. 
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•Alcoholism or Liver Disease 
Patients with alcoholism, alcoholic liver disease or other chronic liver disease [see Warnings and 
Precautions (5.1)].
• Immunodeficiency Syndromes 
Patients who have overt or laboratory evidence of immunodeficiency syndromes [see Warnings and 
Precautions (5.1)].
• Preexisting Blood Dyscrasias 
Patients who have preexisting blood dyscrasias, such as bone marrow hypoplasia, leukopenia, 
thrombocytopenia, or significant anemia [see Warnings and Precautions (5.1)]. 
•Hypersensitivity 
Patients with a known hypersensitivity to methotrexate. Severe hypersensitivity reactions have been 
observed with methotrexate use [see Warnings and Precautions (5.1) and Adverse Reactions (6.1 and 6.2)]. 

5 WARNINGS AND PRECAUTIONS 
5.1 Organ System Toxicity 
Otrexup 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), Otrexup 
should be used only in patients with psoriasis or rheumatoid arthritis with severe, recalcitrant, disabling 
disease which is not adequately responsive to other forms of therapy. 
Deaths have been reported with the use of methotrexate in the treatment of malignancy, psoriasis, and 
rheumatoid arthritis. Patients should be closely monitored for bone marrow, liver, lung and kidney toxicities. 
Otrexup has the potential for serious toxicity. Toxic effects may be related in frequency and severity to dose 
or frequency 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 Otrexup closely. Most adverse reactions are reversible if 
detected early. When such reactions do occur, the drug should be reduced in dosage or discontinued and 
appropriate corrective measures should be taken. If necessary, this could include the use of leucovorin 
calcium and/or acute, intermittent hemodialysis with a high-flux dialyzer [see Overdosage (10)]. If Otrexup 
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 not been well studied in older individuals. Due to diminished hepatic and renal function as 
well as decreased folate stores in this population, relatively low doses should be considered, and these 
patients should be closely monitored for early signs of toxicity [see Use in Specific Populations (8.5)]. 
Gastrointestinal: 
Diarrhea and ulcerative stomatitis require interruption of therapy: otherwise, hemorrhagic enteritis and death  
from intestinal perforation may occur. 
If vomiting, diarrhea, or stomatitis occur, which may result in dehydration, Otrexup should be discontinued  
until recovery occurs. Otrexup should be used with extreme caution in the presence of peptic ulcer disease or  
ulcerative colitis. 
Unexpectedly severe (sometimes fatal) gastrointestinal toxicity has been reported with concomitant  
administration of methotrexate (usually in high dosage) along with some nonsteroidal anti-inflammatory 
drugs (NSAIDs) [see Drug Interactions (7.1)]. 
Hematologic: 
Otrexup can suppress hematopoiesis and cause anemia, aplastic anemia, pancytopenia, leukopenia, 
neutropenia, and/or thrombocytopenia. In patients with preexisting hematopoietic impairment, Otrexup 
should be used with caution, if at all. In controlled clinical trials conducted with another formulation of 
methotrexate in rheumatoid arthritis (n=128), leukopenia (WBC <3000/mm3) was seen in 2 patients, 
thrombocytopenia (platelets <100,000/mm3) in 6 patients, and pancytopenia in 2 patients. 
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Otrexup should be stopped immediately if there is a significant drop in blood counts. Patients with profound 
granulocytopenia and fever should be evaluated immediately and usually require parenteral broad-spectrum 
antibiotic therapy. 
Unexpectedly severe (sometimes fatal) bone marrow suppression and aplastic anemia have been reported 
with concomitant administration of methotrexate (usually in high dosage) along with some nonsteroidal anti-
inflammatory drugs (NSAIDs) [see Drug Interactions (7.1)]. 
Hepatic: 
Otrexup has the potential for acute (elevated transaminases) and chronic (fibrosis and cirrhosis) 
hepatotoxicity. Chronic toxicity is potentially 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 detectable 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 1.0 to 1.5 
grams. Moderate fibrosis or any cirrhosis normally leads 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 relatively common 
pretherapy. Although these mild changes are usually not a reason to avoid or discontinue Otrexup 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 been confirmed to date. Persistent abnormalities in liver function 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 before 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 even longer use will 
increase these risks. 
Liver function tests should be performed at baseline at 4 to 8 week intervals in patients receiving Otrexup for 
rheumatoid arthritis. Pretreatment liver biopsy should be performed for patients with a history of excessive 
alcohol consumption, persistently abnormal baseline liver function test values or chronic hepatitis B or C 
infection. During therapy, liver biopsy should be performed if there are persistent liver function test 
abnormalities or there is a decrease in serum albumin below the normal range (in the setting of well 
controlled rheumatoid arthritis). 
If the results of a liver biopsy show mild changes (Roenigk, grades I, II, IIIa), Otrexup may be continued and 
the patient monitored as per recommendations listed above. Otrexup should be discontinued in any patient 
who displays persistently abnormal liver function tests and refuses liver biopsy or in any patient whose liver 
biopsy shows moderate to severe changes (Roenigk grade IIIb or IV). 
Infection or Immunologic States: 
Otrexup should be used with extreme caution in the presence of active infection, and is contraindicated in 
patients with overt or laboratory evidence of immunodeficiency syndromes. 
Immunization may be ineffective when given during Otrexup therapy. Immunization with live virus vaccines 
is generally not recommended. There have been reports of disseminated vaccinia infections after smallpox 
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immunizations in patients receiving methotrexate therapy. Hypogammaglobulinemia has been reported  
rarely. 
Potentially fatal opportunistic infections, especially Pneumocystis jiroveci pneumonia, may occur with  
Otrexup therapy. When a patient presents with pulmonary symptoms, the possibility of Pneumocystis 
jiroveci pneumonia should be considered. 
Neurologic: 
There have been reports of leukoencephalopathy following intravenous administration of methotrexate to 
patients who have had craniospinal irradiation. Serious neurotoxicity, frequently manifested as generalized or 
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/m2).
Symptomatic patients were commonly noted to have leukoencephalopathy and/or microangiopathic 
calcifications on diagnostic imaging studies. Chronic leukoencephalopathy 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 always result in complete recovery. A transient acute neurologic 
syndrome has been observed in patients treated with high dose regimens. Manifestations of this stroke-like 
encephalopathy 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 manifested by such symptoms as headache, back 
pain, nuchal rigidity, and fever; sub-acute myelopathy characterized by paraparesis/paraplegia associated 
with involvement with one or more spinal nerve roots; chronic leukoencephalopathy manifested by 
confusion, irritability, somnolence, ataxia, dementia, seizures and coma. This condition can be progressive 
and even fatal. 
Pulmonary: 
Methotrexate-induced lung disease, including acute or chronic interstitial pneumonitis, is a potentially 
dangerous lesion, which may occur acutely at any time during therapy and has been reported at low doses. It 
is not always fully reversible and fatalities have been reported. 
Pulmonary symptoms (especially a dry nonproductive cough) or a non-specific pneumonitis occurring during 
Otrexup therapy may be indicative of a potentially dangerous lesion and require interruption of treatment and 
careful investigation. Although clinically variable, the typical patient with methotrexate induced lung disease 
presents with fever, cough, dyspnea, hypoxemia, and an infiltrate on chest X-ray; infection (including 
pneumonia) needs to be excluded. This lesion can occur at all dosages. 
Renal: 
Otrexup 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- hydroxymethotrexate in the renal tubules. Close 
attention to renal function including adequate hydration, urine alkalinization and measurement 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 dermatitis, skin necrosis, and erythema multiforme, have been reported in  
children and adults, within days of oral, intramuscular, intravenous, or intrathecal methotrexate 
administration. Reactions were noted after single or multiple low, intermediate, or high doses of 
methotrexate in patients with neoplastic and non-neoplastic diseases. 
Lesions of psoriasis may be aggravated by concomitant exposure to ultraviolet radiation. 
Radiation dermatitis and sunburn may be “recalled” by the use of methotrexate. 
Other precautions: 
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Otrexup 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-life and unexpected toxicity. In patients with significant third space 
accumulations, it is advisable to evacuate the fluid before treatment and to monitor plasma methotrexate 
levels. 
5.2 Embryo-Fetal Toxicity 
Methotrexate has been reported to cause fetal death and/or congenital anomalies. Therefore, Otrexup is not 
recommended for females of childbearing potential unless there is clear medical evidence that the benefits 
can be expected to outweigh the considered risks. Otrexup is contraindicated in pregnant women with 
psoriasis or rheumatoid arthritis. 
Females of childbearing potential should not be started on Otrexup until pregnancy is excluded and should be 
fully counseled on the serious risk to the fetus should they become pregnant while undergoing treatment. 
Appropriate steps should be taken to avoid conception during Otrexup therapy. Pregnancy should be avoided 
if either partner is receiving Otrexup; during and for a minimum of three months after therapy for male 
patients, and during and for at least one ovulatory cycle after therapy for female patients. 
5.3 Effects on Reproduction 
Methotrexate has been reported to cause impairment of fertility, oligospermia and menstrual dysfunction in  
humans, during and for a short period after cessation of therapy. 
The risk of effects of reproduction should be discussed with both male and female patients taking Otrexup. 
5.4 Laboratory Tests 
Patients undergoing Otrexup therapy should be closely monitored so that toxic effects are detected promptly.  
Baseline assessment should include a complete blood count with differential and platelet counts, hepatic 
enzymes, renal function tests and a chest X-ray. 
During therapy, monitoring of these parameters is recommended: hematology at least monthly, renal 
function and liver function every 1 to 2 months [see Warnings and Precautions (5.1)]. 
During initial or changing doses, or during periods of increased risk of elevated methotrexate blood levels 
(e.g., dehydration), more frequent monitoring may also be indicated. 
Liver Function Tests 
Transient liver function test abnormalities are observed frequently after methotrexate administration and are 
usually not cause for modification of methotrexate therapy. Persistent liver function test abnormalities, 
and/or depression of serum albumin may be indicators of serious liver toxicity and require evaluation [see 
Warnings and Precautions (5.1)]. 
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. 
Pulmonary Function Tests 
Pulmonary function tests may be useful if methotrexate-induced lung disease is suspected, especially if 
baseline measurements are available [see Warnings and Precautions (5.1)]. 
5.5 Risks from Improper Dosing 
Both the physician and pharmacist should emphasize to the patient that Otrexup is administered weekly and 
that mistaken daily use has led to fatal toxicity [see Dosage and Administration (2)]. 
5.6 Patients with Impaired Renal Function, Ascites, or Pleural Effusions 
Methotrexate elimination is reduced in patients with impaired renal function, ascites, or pleural effusions. 
Such patients require especially careful monitoring for toxicity and require dose reduction or, in some cases, 
discontinuation of Otrexup administration. 
5.7 Dizziness and Fatigue 
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Adverse reactions, such as dizziness and fatigue, may affect the ability to drive or operate machinery. 
5.8 Malignant Lymphomas 
Non-Hodgkin’s lymphoma and other tumors have been reported in patients receiving low-dose oral 
methotrexate. However, there have been instances of malignant lymphoma arising during treatment with 
low-dose oral methotrexate, which have regressed completely following withdrawal of methotrexate, without 
requiring active anti-lymphoma treatment. Discontinue Otrexup first and, if the lymphoma does not regress, 
appropriate treatment should be instituted. 
5.9 Tumor Lysis Syndrome 
Like other cytotoxic drugs, methotrexate may induce “tumor lysis syndrome” in patients with rapidly 
growing tumors. 
5.10 Concomitant Radiation Therapy 
Methotrexate given concomitantly with radiotherapy may increase the risk of soft tissue necrosis and 
osteonecrosis. 

6 ADVERSE REACTIONS 
The following adverse reactions are discussed in more detail in other sections of the labeling. 

• Organ System Toxicity [see Warnings and Precautions (5.1)] 
• Embryo-Fetal Toxicity [see Warnings and Precautions (5.2)] 
• Effects on Reproduction [see Warnings and Precautions (5.3)] 
• Malignant Lymphomas [see Warnings and Precautions (5.8)] 

The most frequently reported adverse reactions include ulcerative stomatitis, leukopenia, nausea, and 
abdominal distress. Other frequently reported adverse reactions are malaise, undue fatigue, chills and fever, 
dizziness and decreased resistance to infection. 
6.1 Clinical Trials Experience 
This section provides a summary of adverse reactions reported in subjects in clinical studies conducted with 
Otrexup as well as with methotrexate injection and oral methotrexate. 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the 
clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug, and may not 
reflect the rates observed in practice. 
Rheumatoid Arthritis 
The approximate incidences of methotrexate-attributed (i.e. placebo rate subtracted) adverse reactions in 12  
to 18 week double-blind studies of patients (n=128) with rheumatoid arthritis treated with low-dose oral (7.5  
to 15 mg/week) 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. 
Incidence greater than 10%: Elevated liver function tests 15%, nausea/vomiting 10%. 
Incidence 3% to 10%: Stomatitis, thrombocytopenia (platelet count less than 100,000/mm3). 
Incidence 1% to 3%: Rash/pruritis/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%. 
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. 
Polyarticular Juvenile Idiopathic Arthritis 
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The approximate incidences of adverse reactions reported in pediatric patients with pJIA 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 concomitant nonsteroidal anti-inflammatory drugs, and some also were taking low 
doses of corticosteroids): elevated liver function tests, 14%; gastrointestinal reactions (e.g., nausea, vomiting, 
diarrhea), 11%; stomatitis, 2%; leukopenia, 2%; headache, 1.2%; alopecia, 0.5%; dizziness, 0.2%; and rash, 
0.2%. Although there is experience with dosing up to 30 mg/m2/wk in pJIA, the published data for doses 
above 20 mg/m2/wk are too limited to provide reliable estimates of adverse reaction rates. 
Psoriasis 
There are two literature reports (Roenigk, 1969, and Nyfors, 1978) describing large series (n=204, 248) of 
psoriasis patients treated with methotrexate. Dosages ranged up to 25 mg per week and treatment was 
administered for up to four years. With the exception of alopecia, photosensitivity, 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). 
6.2 Other Adverse Reactions 
Other adverse reactions that have been reported with methotrexate in oncology, RA, pJIA, and psoriasis 
patients are listed below by organ system. 
Alimentary System: gingivitis, pharyngitis, stomatitis, anorexia, nausea, vomiting, diarrhea, 
hematemesis, melena, gastrointestinal ulceration and bleeding, enteritis, pancreatitis. 
Blood and Lymphatic System Disorders: suppressed hematopoiesis, anemia, aplastic anemia, pancytopenia, 
leukopenia, neutropenia, thrombocytopenia, agranulocytosis, eosinophilia, lymphadenopathy and  
lymphoproliferative disorders (including reversible). Hypogammaglobulinemia has been reported rarely. 
Cardiovascular: pericarditis, pericardial effusion, hypotension, and thromboembolic events (including 
arterial thrombosis, cerebral thrombosis, deep vein thrombosis, retinal vein thrombosis, thrombophlebitis,  
and pulmonary embolus). 
Central Nervous System: headaches, drowsiness, blurred vision, transient blindness, speech impairment 
including dysarthria and aphasia, hemiparesis, paresis and convulsions have also occurred following 
administration of methotrexate. Following low doses, there have been occasional reports of transient subtle 
cognitive dysfunction, mood alteration or unusual cranial sensations, leukoencephalopathy, or  
encephalopathy. 
Hepatobiliary Disorders: hepatotoxicity, acute hepatitis, chronic fibrosis and cirrhosis, hepatic failure,  
decrease in serum albumin, liver enzyme elevations. 
Infection: There have been case reports of sometimes fatal opportunistic infections in patients receiving 
methotrexate therapy for neoplastic and non-neoplastic diseases. Pneumocystis jiroveci pneumonia was the 
most common opportunistic infection. There have also been reports of infections, pneumonia,  
Cytomegalovirus infection, including cytomegaloviral pneumonia, sepsis, fatal sepsis, nocardiosis; 
histoplasmosis, cryptococcosis, Herpes zoster, Herpes simplex hepatitis, and disseminated Herpes simplex. 
Musculoskeletal System: stress fracture. 
Ophthalmic: conjunctivitis, serious visual changes of unknown etiology. 
Pulmonary System: respiratory fibrosis, respiratory failure, alveolitis, interstitial pneumonitis deaths have 
been reported, and chronic interstitial obstructive pulmonary disease has occasionally occurred. 
Skin: erythematous rashes, pruritus, urticaria, photosensitivity, pigmentary changes, alopecia, ecchymosis,  
telangiectasia, acne, furunculosis, erythema multiforme, toxic epidermal necrolysis, Stevens-Johnson  
syndrome, skin necrosis, skin ulceration and exfoliative dermatitis. 
Urogenital System: severe nephropathy or renal failure, azotemia, cystitis, hematuria, proteinuria; defective 
oogenesis or spermatogenesis, transient oligospermia, menstrual dysfunction, vaginal discharge, and  
gynecomastia; infertility, abortion, fetal death, fetal defects. 
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Other rarer reactions related to or attributed to the use of methotrexate such as nodulosis, vasculitis, 
arthralgia/myalgia, loss of libido/ impotence, diabetes, osteoporosis, sudden death, lymphoma, including 
reversible lymphomas, tumor lysis syndrome, soft tissue necrosis and osteonecrosis. Anaphylactoid reactions 
have been reported. 

7 DRUG INTERACTIONS 
7.1 Aspirin, Nonsteroidal Anti-Inflammatory Drugs, and Steroids 
Nonsteroidal anti-inflammatory drugs (NSAIDs) should not be administered prior to or concomitantly with 
the high doses of methotrexate, such as used in the treatment of osteosarcoma. Concomitant administration 
of some NSAIDs with high dose methotrexate therapy has been reported to elevate and prolong serum 
methotrexate levels, resulting in deaths from severe hematologic and gastrointestinal toxicity [see Warnings 
and Precautions (5.1)]. 
Caution should be used when NSAIDs and salicylates are administered concomitantly with lower doses of 
methotrexate, including Otrexup. These drugs have been reported to reduce the tubular 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 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. Aspirin, NSAIDs, and/or 
low dose steroids may be continued, although the possibility of increased toxicity with concomitant use of 
NSAIDs including salicylates has not been fully explored. Steroids may be reduced gradually in patients who 
respond to methotrexate. 
7.2 Proton Pump Inhibitors (PPIs) 
Use caution if high-dose methotrexate is administered to patients receiving proton pump inhibitor (PPI) 
therapy. Case reports and published population pharmacokinetic studies suggest that concomitant use of 
some PPIs, such as omeprazole, esomeprazole, and pantoprazole, with methotrexate (primarily at high dose), 
may elevate and prolong serum levels of methotrexate and/or its metabolite hydroxymethotrexate, possibly 
leading to methotrexate toxicities. In two of these cases, delayed methotrexate elimination was observed 
when high-dose methotrexate was co-administered with PPIs, but was not observed when methotrexate was 
co-administered with ranitidine. However, no formal drug interaction studies of methotrexate with ranitidine 
have been conducted. 
7.3 Oral Antibiotics 
Oral antibiotics such as tetracycline, chloramphenicol, and nonabsorbable broad spectrum antibiotics, may 
decrease intestinal absorption of methotrexate 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 methotrexate; increased serum concentrations of methotrexate 
with concomitant hematologic and gastrointestinal toxicity have been observed with high and low dose 
methotrexate. Use of Otrexup with penicillins should be carefully monitored. 
Trimethoprim/sulfamethoxazole has been reported rarely to increase bone marrow suppression in patients 
receiving methotrexate, probably by decreased tubular secretion and/or an additive antifolate effect. 
7.4 Hepatotoxins 
The potential for increased hepatotoxicity when methotrexate is administered with other hepatotoxic agents 
has not been evaluated. However, hepatotoxicity has been reported in such cases. Therefore, patients 
receiving concomitant therapy with Otrexup and other potential hepatotoxins (e.g., azathioprine, retinoids, 
and sulfasalazine) should be closely monitored for possible increased risk of hepatotoxicity. 
7.5 Theophylline 
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Methotrexate may decrease the clearance of theophylline; theophylline levels should be monitored when 
used concurrently with Otrexup. 
7.6 Folic Acid and Antifolates 
Vitamin preparations containing folic acid or its derivatives may decrease responses to systemically 
administered methotrexate. Preliminary animal and human studies have shown that small quantities of 
intravenously administered leucovorin enter the CSF primarily as 5-methyltetrahydrofolate and, in humans, 
remain 1 to 3 orders of magnitude lower than the usual methotrexate concentrations following intrathecal 
administration. However, high doses of leucovorin may reduce the efficacy of intrathecally administered 
methotrexate. Folate deficiency states may increase methotrexate toxicity. 
Trimethoprim/sulfamethoxazole has been reported rarely to increase bone marrow suppression in patients 
receiving methotrexate, probably by decreased tubular secretion and/or an additive antifolate effect. 
7.7 Mercaptopurine 
Methotrexate increases the plasma levels of mercaptopurine. The combination of Otrexup and 
mercaptopurine may therefore require dose adjustment. 
7.8 Other Drugs 
Methotrexate is partially bound to serum albumin, and toxicity may be increased because of displacement by 
certain drugs, such as salicylates, phenylbutazone, phenytoin, and sulfonamides. 
Renal tubular transport is also diminished by probenecid; use of Otrexup with this drug should be carefully 
monitored. 
Combined use of methotrexate with gold, penicillamine, hydroxychloroquine, sulfasalazine, or cytotoxic 
agents, has not been studied and may increase the incidence of adverse effects. 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Pregnancy Category X [see Contraindications (4)] 
Methotrexate has been reported to cause embryotoxicity, fetal death, congenital anomalies, and abortion in  
humans and is contraindicated in pregnant women. 
8.3 Nursing Mothers 
Because of the potential for serious adverse reactions from methotrexate in breast fed infants, methotrexate is 
contraindicated in nursing mothers. Therefore, a decision should be made whether to discontinue nursing or 
discontinue the drug, taking into account the importance of the drug to the mother. 
Methotrexate has been detected in human breast milk. The highest breast milk to plasma concentration ratio 
reached was 0.08:1. 
8.4 Pediatric Use 
The safety and effectiveness of methotrexate, including Otrexup, have not been established in pediatric 
patients with psoriasis. 
The safety and effectiveness of Otrexup have not been established in pediatric patients with neoplastic  
diseases. 
The safety and effectiveness of methotrexate have been established in pediatric patients with polyarticular 
juvenile idiopathic arthritis [see Clinical Studies (14.2)]. 
Published clinical studies evaluating the use of methotrexate in children and adolescents (i.e., patients 2 to 16  
years of age) with pJIA demonstrated safety comparable to that observed in adults with rheumatoid arthritis 
[see Adverse Reactions (6.1)]. 
Otrexup does not contain a preservative. However, methotrexate injectable formulations containing the 
preservative benzyl alcohol are not recommended for use in neonates. There have been reports of fatal 
‘gasping syndrome’ in neonates (children less than one month of age) following the administrations of 
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intravenous solutions containing the preservative benzyl alcohol. Symptoms include a striking onset of 
gasping respiration, hypotension, bradycardia, and cardiovascular collapse. 
Serious neurotoxicity, frequently manifested as generalized or 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/m2) [see Warnings and Precautions (5.1)]. 
8.5 Geriatric Use 
Clinical studies of methotrexate did not include sufficient numbers of subjects age 65 and over to determine 
whether they respond differently from younger subjects. In 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 metabolism) in this population [see Warnings and Precautions (5.1) Drug Interactions (7.7) and Use 
in Specific Populations (8.7)]. Since decline in renal function may be associated with increases in adverse 
reactions and serum creatinine measurements may over estimate renal function in the elderly, 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 marrow suppression, thrombocytopenia, and pneumonitis 
may increase with age [see Warnings and Precautions (5.1)]. 
8.6 Females and Males of Reproductive Potential 
Otrexup is not recommended for females of childbearing potential unless there is clear medical evidence that 
the benefits can be expected to outweigh the considered risks. Females of childbearing potential should not 
be started on methotrexate until pregnancy is excluded and should be fully counseled on the serious risk to 
the fetus should they become pregnant while undergoing treatment [see Use in Specific Populations (8.1)]. 
Appropriate steps should be taken to avoid conception during Otrexup therapy. Pregnancy should be avoided 
if either partner is receiving methotrexate; during and for a minimum of three months after therapy for male 
patients, and during and for at least one ovulatory cycle after therapy for female patients. 
Methotrexate has been reported to cause impairment of fertility, oligospermia and menstrual dysfunction in 
humans, during and for a short period after cessation of therapy. 
8.7 Renal Impairment 
Methotrexate elimination is reduced in patients with impaired renal function. Such patients require especially 
careful monitoring for toxicity and require dose reduction or, in some cases, discontinuation of Otrexup 
administration. 
8.8 Hepatic Impairment 
The effect of hepatic impairment on methotrexate pharmacokinetics has not been studied. Otrexup is 
contraindicated in patients with alcoholic liver disease or other chronic liver disease. Patients with obesity, 
diabetes, hepatic fibrosis or steatohepatitis are at increased risk for hepatic injury and fibrosis secondary to 
methotrexate, and should be monitored closely [see Warnings and Precautions 
(5.1)].

10 OVERDOSAGE 
Leucovorin is indicated to diminish the toxicity and counteract the effect of inadvertently administered 
overdosages of methotrexate. Leucovorin administration should begin as promptly as possible. As the time 
interval between methotrexate administration and leucovorin initiation increases, the effectiveness of 
leucovorin in counteracting toxicity decreases. Monitoring of the serum methotrexate concentration is 
essential in determining the optimal dose and duration of treatment with leucovorin. 
In cases of massive overdosage, hydration and urinary alkalinization may be necessary to prevent the 
precipitation of methotrexate and/or its metabolites in the renal tubules. Generally speaking, neither 
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hemodialysis nor peritoneal dialysis has been shown to improve methotrexate elimination. 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,  
alkaline diuresis and rapid CSF drainage and ventriculolumbar perfusion. 
In postmarketing experience, overdose with methotrexate has generally occurred with oral and intrathecal 
administration, although intravenous and intramuscular overdose have also been reported. 
Reports of oral overdose often indicate accidental daily administration instead of weekly (single or divided  
doses). Symptoms commonly reported following oral overdose include those symptoms and signs reported at 
pharmacologic doses, particularly hematologic and gastrointestinal reaction. For example, leukopenia,  
thrombocytopenia, anemia, pancytopenia, bone marrow suppression, mucositis, stomatitis, oral ulceration,  
nausea, vomiting, gastrointestinal 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 convulsion, and acute toxic encephalopathy. In some cases, no 
symptoms were reported. There have 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 intravenous and intrathecal carboxypeptidase G2 treatment to hasten  
clearance of methotrexate in cases of overdose. 

11 DESCRIPTION 
Otrexup contains methotrexate, a folate analog metabolic inhibitor. 
Chemically, methotrexate is [N-[4-[[(2,4-diamino-6-pteridinyl)methyl]methylamino]benzoyl]-Lglutamic 
acid. The structural formula is: 

C20H22N8O5 M.W.= 454.45 
Otrexup contains methotrexate in a sterile, preservative-free, unbuffered solution with a 27 gauge ½ inch 
needle for a single subcutaneous injection. Otrexup solution is yellow in color. 
Inactive ingredients include sodium chloride and water for injection, USP. The amounts of sodium chloride 
vary with the amount of methotrexate. 

Amount of methotrexate (mg) per 0.4 mL 7.5 10 15 20 25

Amount of sodium chloride (mg) per 0.4 mL 2.6 1.96 1.60 1.28 0.56

Hydrochloric acid and additional sodium hydroxide may have been added, if necessary, to adjust the pH to 
8.0.

12 CLINICAL PHARMACOLOGY 
12.1 Mechanism of Action 
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Methotrexate inhibits dihydrofolic acid reductase. Dihydrofolates must be reduced to tetrahydrofolates by 
this enzyme before they can be utilized as carriers of one-carbon groups in the synthesis of purine 
nucleotides and thymidylate. Therefore, methotrexate interferes with DNA synthesis, repair, and cellular 
replication. Actively proliferating tissues such as malignant cells, bone marrow, fetal cells, buccal and 
intestinal mucosa, and cells of the urinary bladder are in general more sensitive to this effect of methotrexate. 
The mechanism of action in rheumatoid arthritis is unknown; it may affect immune function. 
12.2 Pharmacodynamics 
Two reports describe in vitro methotrexate inhibition of DNA precursor uptake by stimulated mononuclear 
cells, and another describes in animal polyarthritis partial correction by methotrexate of spleen cell 
hyporesponsiveness and suppressed IL 2 production. Other laboratories, however, have been unable to 
demonstrate similar effects. Clarification of methotrexate’s effect on immune activity and its relation to 
rheumatoid immunopathogenesis await further studies. 
In psoriasis, the rate of production of epithelial cells in the skin is greatly increased over normal skin. This 
differential in proliferation rates is the basis for the use of methotrexate to control the psoriatic process. 
Methotrexate in high doses, followed by leucovorin rescue, is used as a part of the treatment of patients with 
non-metastatic osteosarcoma. The original rationale 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 
methotrexate may also overcome methotrexate resistance caused by impaired active transport, decreased 
affinity of dihydrofolic acid reductase for methotrexate, increased levels of dihydrofolic acid reductase 
resulting from gene amplification, or decreased polyglutamation of methotrexate. The actual mechanism of 
action is unknown. 
12.3 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/m2 or less, methotrexate is generally well absorbed with a mean bioavailability of 
about 60%. The absorption of doses greater than 80 mg/m2 is significantly less, possibly due to a saturation 
effect. 
In relative bioavailability studies in rheumatoid arthritis patients, systemic exposure of methotrexate was 
found to be similar between Otrexup and intramuscular or subcutaneous administration of methotrexate 
injection at the same doses, however systemic exposure of methotrexate was higher with Otrexup as 
compared to oral administration of methotrexate at the same dose.  Bioavailability following oral dosing 
showed a plateau effect at doses of 15 mg and greater. The systemic exposure of methotrexate from Otrexup 
at doses of 10, 15, 20, and 25 mg was higher than that of oral methotrexate by 17, 13, 31, and 36%, 
respectively. Methotrexate systemic absorption from Otrexup was similar when administered into the 
abdomen or thigh. 
In leukemic 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 
(Cmax: 0.11 to 2.3 micromolar after a 20 mg/m2 dose) has been reported. 
Significant interindividual variability has also been noted in time to peak concentration (Tmax: 
0.67 to 4 hrs after a 15 mg/m2 dose) and fraction of dose absorbed. The absorption of doses greater than 40 
mg/m2 has been reported to be significantly less than that of lower doses. Food has been shown to delay 
absorption and reduce peak concentration. Methotrexate is generally completely 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 JIA. Following oral administration of methotrexate in doses of
6.4 to 11.2 mg/m2/week in pediatric patients with JIA, 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. 
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Distribution 
After intravenous administration, the initial volume of distribution is approximately 0.18 L/kg (18% of body 
weight) and steady-state volume of distribution 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 
carrier-mediated active transport process. At serum concentrations greater than 100 micromolar, passive 
diffusion becomes a major pathway by which effective intracellular concentrations can be achieved. 
Methotrexate in serum is approximately 50% protein bound. Laboratory studies demonstrate that it may be 
displaced from plasma albumin by various compounds including sulfonamides, salicylates, tetracyclines, 
chloramphenicol, and phenytoin. 
Methotrexate does not penetrate the blood-cerebrospinal fluid barrier in therapeutic amounts when given 
orally or parenterally. High CSF concentrations of the drug may be attained by intrathecal administration of 
other parenteral forms of methotrexate. 
In dogs, synovial fluid concentrations after oral dosing were higher in inflamed than uninflamed joints. 
Although salicylates did not interfere with this penetration, prior prednisone treatment reduced penetration 
into inflamed joints to the level of normal joints. 
Metabolism 
After absorption, methotrexate undergoes hepatic and intracellular metabolism to polyglutamated forms 
which can be converted back to methotrexate by hydrolase enzymes. These polyglutamates act as inhibitors 
of dihydrofolate reductase and thymidylate synthetase. Small amounts of methotrexate polyglutamates may 
remain in tissues for extended periods. The retention and prolonged 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. Accumulation of this metabolite may become significant at the 
high doses used in osteogenic sarcoma. The aqueous solubility of 7-hydroxymethotrexate is 3 to 5 fold lower 
than the parent compound. Methotrexate is partially metabolized by intestinal flora after oral administration. 
Half-Life 
The terminal half-life reported for methotrexate is approximately three to ten hours for patients receiving 
treatment for psoriasis, or rheumatoid arthritis or low dose antineoplastic therapy (less than 30 mg/m2). For 
patients receiving high doses of methotrexate, the terminal half-life is eight to 15 hours. 
In pediatric patients receiving methotrexate for acute lymphocytic leukemia (6.3 to 30 mg/m2), or for JIA 
(3.75 to 26.2 mg/m2), the terminal half-life has been reported to range from 0.7 to 5.8 hours or 0.9 to 2.3 
hours, respectively. 
Excretion 
Renal excretion is the primary route of elimination and is dependent upon dosage and route of 
administration. With IV administration, 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 administered dose. 
Enterohepatic recirculation of methotrexate has been proposed. 
Renal excretion occurs by glomerular filtration and active tubular secretion. Nonlinear elimination due to 
saturation of renal tubular reabsorption has been observed in psoriatic patients at doses between 7.5 and 30 
mg. Impaired renal function, as well as concurrent use of drugs such as weak organic acids that also undergo 
tubular secretion, can markedly increase methotrexate serum levels. 
Excellent correlation has been reported between methotrexate clearance and endogenous creatinine 
clearance. 
Methotrexate clearance rates vary widely and are generally decreased at higher doses. Delayed drug 
clearance has been identified as one of the major factors responsible for methotrexate toxicity. It has been 
postulated that the toxicity of methotrexate for normal tissues is more dependent upon the duration 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 effusion, or other causes, methotrexate serum concentrations may 
remain elevated for prolonged periods. 

17

Reference ID: 3655450 
Page 00336



When other forms of parenteral methotrexate are administered during cancer chemotherapy, the potential for 
toxicity from high dose regimens or delayed excretion is reduced by the administration of leucovorin calcium 
during the final phase of methotrexate plasma elimination. 
Pharmacokinetic monitoring of methotrexate serum concentrations may help identify those patients at high 
risk for methotrexate toxicity and aid in proper adjustments of leucovorin dosing. 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
Methotrexate has been evaluated in a number of animal studies for carcinogenic potential with inconclusive 
results. Although there is evidence that methotrexate causes chromosomal damage to animal somatic cells 
and human bone marrow cells, the clinical significance remains uncertain. 
Data are available regarding the risks for pregnancy and for fertility in humans [see Use in Specific 
Populations (8.1 and 8.6)]. 

14 CLINICAL STUDIES 
14.1 Rheumatoid Arthritis 
Clinical trials in patients with rheumatoid arthritis were performed using other formulations of methotrexate. 
In patients with rheumatoid arthritis, effects of methotrexate on articular swelling and tenderness can be seen 
as early as 3 to 6 weeks. 
Most studies of methotrexate in patients with rheumatoid arthritis are relatively short term (3 to 6 months).  
Limited data from long-term studies indicate that an initial clinical improvement is maintained for at least  
two years with continued therapy. 
14.2 Polyarticular Juvenile Idiopathic Arthritis 
Clinical trials in patients with polyarticular juvenile idiopathic arthritis were performed using other 
formulations of methotrexate. 
In a 6-month double-blind, placebo-controlled trial of 127 pediatric patients with pJIA (mean 
age, 10.1 years; age range, 2.5 to 18 years; mean duration of disease, 5.1 years) on background nonsteroidal 
anti-inflammatory drugs and/or prednisone, methotrexate given weekly at an oral 
dose of 10 mg/m2 provided significant clinical improvement compared to placebo as measured by either the 
physician’s global assessment, or by a patient composite (25% reduction in the articular-severity score plus 
improvement in parent and physician global assessments of disease activity). Over two-thirds of the patients 
in this trial had polyarticular-course JIA, and the numerically greatest response was seen in this subgroup 
treated with 10 mg/m2/wk methotrexate. 
The overwhelming majority of the remaining patients had systemic-course JIA. All patients were 
unresponsive to NSAIDs; approximately one-third were using low dose corticosteroids. 
Weekly methotrexate at a dose of 5 mg/m2 was not significantly more effective than placebo in this trial. 

15 REFERENCES 
1. “Hazardous Drugs”. OSHA. http://www.osha.gov/SLTC/hazardousdrugs/index.html 

16 HOW SUPPLIED/STORAGE AND HANDLING 
Otrexup contains methotrexate in a preservative-free sterile solution for a single subcutaneous injection.  
Otrexup is available in the following strengths and configurations. 
Otrexup (methotrexate) injection 7.5 mg/0.4 mL 

• Carton of 1 NDC 54436-075-01 
• Carton of 4 NDC 54436-075-04 

• Otrexup NDC 54436-075-02
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Otrexup (methotrexate) injection 10 mg/0.4 mL 
• Carton of 1 NDC 54436-010-01 
• Carton of 4 NDC 54436-010-04 

• Otrexup NDC 54436-010-02
Otrexup (methotrexate) injection 15 mg/0.4 mL 

• Carton of 1 NDC 54436-015-01 
• Carton of 4 NDC 54436-015-04 

• Otrexup NDC 54436-015-02
Otrexup (methotrexate) injection 20 mg/0.4 mL 

• Carton of 1 NDC 54436-020-01 
• Carton of 4 NDC 54436-020-04 

• Otrexup NDC 54436-020-02
Otrexup (methotrexate) injection 25 mg/0.4 mL 

• Carton of 1 NDC 54436-025-01 
• Carton of 4 NDC 54436-025-04 

• Otrexup NDC 54436-025-02
Store at controlled room temperature, 25°C (77°F); excursions permitted to 15° to 30°C (59° to 86°F). 
PROTECT FROM LIGHT. 
Handling and Disposal 
Handle and dispose of Otrexup consistent with recommendations for handling and disposal of cytotoxic 
drugs.1

17 PATIENT COUNSELING INFORMATION 
See FDA-approved patient labeling (Patient Information and Instructions for Use) 
Risk of Organ Toxicity 
Inform patients of the risks of organ toxicity, including gastrointestinal, hematologic, hepatic, infections, 
neurologic, pulmonary, renal and skin as well as possible signs and symptoms for which they should contact 
their healthcare provider. Advise patients of the need for close follow-up, including periodic laboratory tests 
to monitor toxicity [see Warnings and Precautions (5.1 and 5.4)].
Importance of Proper Dosing and Administration 
Both the physician and pharmacist should emphasize to the patient that the recommended dose is taken 
weekly and that mistaken daily use of the recommended dose has led to fatal toxicity [see Dosing and 
Administration (2)].
Otrexup is intended for use under the guidance and supervision of a physician. Patients should not self-
administer until they receive training from a healthcare professional. The patient’s or caregiver’s ability to 
administer Otrexup should be assessed. A trainer device is available for training purposes. 
Patients should be instructed to use administration sites on the abdomen or the thigh. Administration should 
not be made within 2 inches of the navel. Instruct patients not to administer Otrexup to the arms or any other 
areas of the body, as delineated in the Otrexup Instructions for Use [see Instructions for Use].
Risks of Pregnancy and Reproduction 
Advise patients that Otrexup can cause fetal harm and is contraindicated in pregnancy. Advise women of 
childbearing potential that Otrexup should not be started until pregnancy is excluded. Women should be fully 
counseled on the serious risk to the fetus should they become pregnant while undergoing treatment. Inform 
patients to contact their physician if they suspect that they are pregnant. 
Advise patients that pregnancy should be avoided if either partner is receiving Otrexup; during and for a 
minimum of three months after therapy for male patients, and during and for at least one ovulatory cycle 
after therapy for female patients [see Warnings and Precautions (5.2)]. 
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Discuss the risk of effects on reproduction with both male and female patients taking 0trexup.

Infonn patients that methotrexate has been reported to cause impairment of fertility. oligospennia and

menstiual dysfunction, dining and for a short period after cessation of therapy [see Use in Specific

Populations (8.6)].

Nursing Mothers

Inform patients that Otrexup is contraindicated in nursing mothers [see Use in Specific Populations (8.3)].

Ability to Drive or Operate Machinery

Inform patients that adverse reactions such as dizziness and fatigue may affect their ability to drive or

operate machinery.

Proper Storage and Disposal

Advise patients to store Otrexup at room temperature (68 to 77°F or 20 to 25°C). Inform patients and

caregivers of the need for proper disposal after use, including the use of a sharps disposal container.

Address Medical Inquiries to:
Antares Pharma. Inc.

Medical Communications

100 Princeton South. Suite 300

Ewing, NJ 08628

l-855—0t1'exup (1—8554587-3987)

Manufactured for:

Antares Phanna. Inc.

100 Princeton South. Suite 300

Ewing, NJ 08628 USA

Otrexup’M is subject of US Patent Nos. RE44.846. 8,021.335. 6,746.429, RE44,847, 8,480,631. 8,562,564
and 8,579,865.

@2014 Antares Pharma. Inc.. Ewing, NJ 08628
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PATIENT INFORMATION 
Otrexup™ (oh-TREKS-up) 

(methotrexate) 
injection, for subcutaneous use 

What is Otrexup? 
Otrexup is a single-dose auto-injector containing a prescription medicine, 
methotrexate. Methotrexate is used to: 

• treat certain adults with severe, active rheumatoid arthritis (RA), and 
children with active polyarticular juvenile idiopathic arthritis (pJIA), after 
treatment with other medicines including non-steroidal anti-inflammatory 
(NSAIDS) have been used and did not work well. 
• control the symptoms of severe, resistant, disabling psoriasis in adults when 
other types of treatment have been used and did not work well. 

Otrexup is only available in doses of 7.5, 10, 15, 20 and 25 mg. Your doctor will 
prescribe a different way to take methotrexate if you need to take methotrexate by 
mouth or in some other way. Your doctor may also change your prescription if your 
dose does not match the available Otrexup doses, such as doses of less than 7.5 mg, 
more than 25 mg, or doses in between the available Otrexup doses. 

Otrexup should not be used for the treatment of cancer. 

Otrexup should not be used for the treatment of children with psoriasis. 

What is the most important information I should know about Otrexup?
Otrexup can cause serious side effects that can lead to death, including: 
1. Organ system toxicity. People who use methotrexate for the treatment of 
cancer, psoriasis, or rheumatoid arthritis, have an increased risk of death from organ 
toxicity. Types of organ toxicity can include: 

o gastrointestinal o nerve 
o bone marrow o lung 
o liver o kidneys 
o immune system o skin 

Your doctor will do blood tests and other types of tests before you take and while you 
are taking Otrexup to check for signs and symptoms of organ toxicity. Call your 
doctor right away if you have any of the following symptoms of organ toxicity: 

o vomiting o neck stiffness 
o diarrhea o paralysis 
o mouth sores o irritability 
o fever o sleepiness 
o confusion o problems with 
o weakness coordination 
o temporary blindness o dry cough 
o seizures o trouble breathing 
o headache o severe skin rash 
o back pain 
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2. Women who are pregnant are at increased risk for death of the baby and 
birth defects. Women who are pregnant or who plan to become pregnant must not 
take Otrexup. A pregnancy test should be performed before starting Otrexup. 

Contraception should be used by both females and males while taking Otrexup. 
Pregnancy should be avoided if either partner is receiving Otrexup: 

• for a minimum of 3 months after treatment with Otrexup for males. 
• during and for at least 1 menstrual cycle after treatment with Otrexup for 

females. 

Who should not take Otrexup? 
Do not take Otrexup if you: 

 are pregnant or planning to become pregnant. See “What is the most 
important information I should know about Otrexup?” 

 are breastfeeding. 
 Otrexup can pass into your breast milk and may harm your baby. Do not 

breastfeed while taking Otrexup. Talk to your doctor about the best way to 
feed your baby if you take Otrexup. 

 have alcohol problems (alcoholism) 
 have liver problems 
 have problems fighting infection (immunodeficiency syndrome) 
 have been told you have (or think you have) a blood disorder such as low 

levels of white blood cells, red blood cells (anemia), or platelets. 
 have had an allergy to methotrexate or any of the ingredients in Otrexup. See 

the end of this leaflet for a complete list of ingredients in Otrexup. 

Talk to your doctor before taking this medicine if you have any of these conditions. 

What should I tell my doctor before taking Otrexup? 
Before you take Otrexup, tell your doctor if you have any other medical 
conditions. 

Tell your doctor about all of the medicines you take, including prescription, 
over-the-counter medicines, vitamins, and herbal supplements. 

Otrexup may affect how other medicines work, and other medicines may affect how 
Otrexup works causing side effects. 

Ask your doctor or pharmacist for a list of medicines if you are not sure. 

Know the medicines you take. Keep a list of them to show your doctor and 
pharmacist when you get a new medicine. 

How should I take Otrexup? 
 Read the Instructions for Use that come with Otrexup. 
 Take Otrexup exactly as your doctor tells you to take it. 
 Inject Otrexup only 1 time each week. Do not take Otrexup every day. 

Taking Otrexup every day may cause death from toxicity. 
 Your doctor will show you or your caregiver how to inject Otrexup. You should 

not inject Otrexup until you have been trained on the right way to use it. 
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 Check Otrexup before you inject it. Otrexup should be yellow in color and 
should not have any lumps or particles in it. 

 Otrexup should be injected in the stomach (abdomen) or thigh. 
 Do not inject Otrexup within 2 inches of the belly button (navel). 
 Do not inject Otrexup in the arms or any other areas of the body. 
 Do not inject Otrexup in areas where the skin is tender, bruised, red, scaly, 

hard, or has scars or stretch marks. 
 If you are not sure if Otrexup was injected, or if you have hard time giving the 

injection, do not inject another dose.  Call your pharmacist or doctor right 
away. 

 If you inject too much Otrexup, call your doctor or go to the nearest hospital 
emergency room right away. 

What should I avoid while taking Otrexup? 
 Do not drink alcohol while taking Otrexup. Drinking alcohol can increase your 

chances of getting serious side effects. 
 Otrexup can cause dizziness and tiredness. Do not drive a car, operate 

machinery, or do anything that needs you to be alert until you know how 
Otrexup affects you. 

 Certain vaccinations should be avoided while taking Otrexup. Talk to your 
doctor before you or members of your household receive any vaccines. 

What are the possible side effects of Otrexup? 
Otrexup may cause serious side effects, including: 
See “What is the most important information I should know about Otrexup?” 

 fertility problems. Methotrexate, the active ingredient in Otrexup, may affect 
your ability to have a baby. Males may have a decreased sperm count, and 
females may have changes to their menstrual cycle. This can happen while 
taking Otrexup and for a short period of time after you stop. 

 certain cancers. Some people who have taken methotrexate have had a 
certain type of cancer called Non-Hodgkin’s lymphoma and other tumors. Your 
doctor may tell you to stop taking Otrexup if this happens. 

 tissue and bone problems. Taking Methotrexate while having radiation 
therapy may increase the risk of your tissue or bone not receiving enough 
blood. This may lead to death of the tissue or bone. 

Common side effects of Otrexup include: 
• nausea 
• stomach pain 
• indigestion (dyspepsia) 
• mouth sores 
• rash 
• stuffy or runny nose and 
sore 

throat 
• diarrhea 
• abnormal liver function 
tests 
• vomiting 

• headache 
• bronchitis 
• low red, white, and 

platelet blood cell count 
• hair loss 
• dizziness 
• sensitivity to light 
• burning skin lesions 
• lung problems 
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Tell your doctor if you have any side effect that bothers you or that does not go 
away. 

These are not all the possible side effects of Otrexup. For more information, ask your 
doctor or pharmacist. 

Call your doctor for medical advice about side effects. You may report side effects to 
FDA at 1-800-FDA-1088. 

How should I dispose of Otrexup? 
 Do not throw away in the household trash. Put used Otrexup in a FDA-

cleared sharps disposal container right away after use. 
 If you do not have a FDA-cleared sharps disposal container, you may use a 

household container that is: 
o made of a heavy-duty plastic 
o can be closed with a tight-fitting, puncture-resistant lid, without sharps being 
able to come out 
o upright stable during use 
o leak-resistant 
o properly labeled to warn of hazardous waste inside the container 

 When your sharps disposal container is almost full, you will need to follow your 
community guidelines for the right way to dispose of your sharps disposal 
container. There may be state or local laws about how you should throw away 
used needles and syringes. For more information about the safe sharps 
disposal, and for specific information about sharps disposal in the state that 
you live in, go to the FDA’s website at: 
http://www.fda.gov/safesharpsdisposal.

 Do not dispose of your used sharps disposal container in your household trash 
unless your community guidelines permit this. Do not recycle your used sharps 
disposal container. 

 Safely dispose of Otrexup that is out of date or is no longer needed. 

How should I store Otrexup? 
Store Otrexup at room temperature between 68°F to 77°F (20°C to 25°C) 

 Do not freeze 
 Keep Otrexup out of the light. 

Keep Otrexup and all medicines out of the reach of children. 

General information about the safe and effective use of Otrexup. 
Methotrexate is sometimes prescribed for purposes other than those listed in Patient 
Information leaflet. Do not use Otrexup for a condition for which it was not 
prescribed. Do not give Otrexup to other people, even if they have the same 
symptoms that you have. It may harm them. 

This Patient Information leaflet summarizes the most important information about 
Otrexup. If you would like more information, talk to your doctor. You can ask your 
doctor or pharmacist for information about Otrexup that is written for health 
professionals. 
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For more information, go to www.0trexup.com or call 1-855-Otrexup (1-855-687-

3987).

What are the ingredients in Otrexup?

Active ingredient: methotrexate

Inactive ingredients: hydrochloric acid, sodium chloride, sodium hydroxide and

water for injection, USP.

This Patient Information has been approved by the US. Food and Drug
Administration.

Manufactured for:

Antares Pharma, Inc.

100 Princeton South, Suite 300

Ewing, NJ 08628 USA

©2014 Antares Pharma, Inc., Ewing, NJ 08628
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