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).

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)

Limitation of Use

Rasuvo is not indicated for the treatment of neoplastic diseases (1.3).

« 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)
e Starting doses of methotrexate:
¢ RA: 7.5 mg once weekly of an oral or subcutaneous formulation
(22)
«  pJIA: 10 mg/m? once weekly (2.2)
e Psoriasis: 10 to 25 mg once weekly of an oral, intramuscular,
subcutaneous, or intravenous formulation (2.3)

INDICATIONS AND USAGE----r-ncnemeememememenens

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

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)

« 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).

e 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
(55)

e 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
(6.7)

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

e Aspirin, NSAIDs, and steroids: concomitant use may elevate and prolong
serum methotrexate levels and cause increased toxicity (7 1)

e Proton pump inhibitors concomitant use may elevate and prolong serum
methotrexate levels and cause increased toxicity (7.2)

e 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)

e 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/m? 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/m?wk in children, there
are too few published data to assess how doses over 20 mg/m?wk might affect the risk of serious toxicity in
children. Experience does suggest, however, that children receiving 20 to 30 mg/m?wk (0.65 to 1.0 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 drugs.

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:

7.5mg
10 mg
12.5mg
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:

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

e Nursing Mothers

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 (8.3)].
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e Alcoholism or Liver Disease
Patients with alcoholism, alcoholic liver disease or other chronic liver disease [see Warnings and Precautions
(5.1)].

e Immunodeficiency Syndromes

Patients who have overt or laboratory evidence of immunodeficiency syndromes [see Warnings and
Precautions (5.1)].

e 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)].

e 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

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
(NSAIDSs) [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/mm?) was seen in 2 patients, thrombocytopenia (platelets
<100,000/mm?®) 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, 11, I1la), 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 111b or V).

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.

Page 00007
Reference ID: 3540287



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/m?).
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)].

55 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.
e Organ System Toxicity [see Warnings and Precautions (5.1)]
e Embryo-Fetal Toxicity [see Warnings and Precautions (5.2)]
o Effects on Reproduction [see Warnings and Precautions (5.3)]
e 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/mm?®),
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/m?/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/m?wk in pJIA, the published data for doses above

20 mg/m?/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
00genesis 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 H; 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/m?) [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:

H,N_ _N_ _N
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C20H22N805 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/m? or less, methotrexate is generally well absorbed with a mean bioavailability of about 60%.
The absorption of doses greater than 80 mg/m? is significantly less, possibly due to a saturation effect.
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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 (Cpax:

0.11 to 2.3 micromolar after a 20 mg/m? dose) has been reported.

Significant interindividual variability has also been noted in time to peak concentration (Tmax: 0.67 to 4 hrs after
a 15 mg/m? dose) and fraction of dose absorbed. The absorption of doses greater than 40 mg/m? has been
reported to be significantly 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/m?/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/m?). 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/m?), or for JIA (3.75
to 26.2 mg/m?), 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 1V 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/m? 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/m?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/m? 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

1 59137-505-01
7.5 mg per 0.15 mL
4 59137-505-04
1 59137-510-01
10 mg per 0.20 mL
4 59137-510-04
1 59137-515-01
12.5 mg per 0.25 mL
4 59137-515-04
1 59137-520-01
15 mg per 0.30 mL
4 59137-520-04
1 59137-525-01
17.5 mg per 0.35 mL
4 59137-525-04
1 59137-530-01
20 mg per 0.40 mL
4 59137-530-04
1 59137-535-01
22.5 mg per 0.45 mL
4 59137-535-04
1 59137-540-01
25 mg per 0.50 mL
4 59137-540-04
1 59137-545-01
27.5 mg per 0.55 mL
4 59137-545-04
1 59137-550-01
30 mg per 0.60 mL
4 59137-550-04

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

Not all pack sizes may be marketed.

Reference ID: 3540287
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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.

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

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-Rol3lau

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:

e 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.

e 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 1 should know about Rasuvo?

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

1.0rgan 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:

0 gastrointestinal O nerve

0 bone marrow o lung

o liver o kidneys
0 immune system 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:

0 vomiting 0 neck stiffness

o diarrhea 0 paralysis

0 mouth sores o irritability

o fever 0 sleepiness

o0 confusion 0 problems with coordination
0 weakness 0 dry cough
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o0 temporary blindness o trouble breathing
O seizures 0 severe skin rash
0 headache o infection

0 back pain

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:

e for a minimum of 3 months after treatment with Rasuvo for males.
e 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:

e are pregnhant or planning to become pregnant. See “What is the most
important information 1 should know about Rasuvo?”
are breastfeeding.

e 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.

e 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.
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How should | 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.

e 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.

e 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.

e If you inject too much Rasuvo, call your doctor or go to the nearest hospital

emergency room right away.

What should | avoid while taking Rasuvo?

e Do not drink alcohol while taking Rasuvo. Drinking alcohol can increase your
chances of getting serious side effects.

e 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.

e 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 |1 should know about
Rasuvo?”

o 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.

e 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.

e 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 o0Oo0oOO0Oo0oOo

o
(0}
(0}

nausea
stomach pain

indigestion (dyspepsia)
mouth sores

rash

stuffy or runny nose and sore
throat

diarrhea

abnormal liver function tests
vomiting

o O

O O0OO0O0o0Oo

headache

bronchitis

low red, white, and platelet blood
cell count

hair loss

dizziness

sensitivity to light

burning skin lesions

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:

0}
0}

0}
(0}
0}

http://www.fda.gov/safesharpsdisposal.

made of a heavy-duty plastic

can be closed with a tight-fitting, puncture-resistant lid, without sharps

being able to come out
upright stable during use
leak-resistant

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:

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 | 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.

Reference ID: 3540287
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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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e 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.

e 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.

e Check the expiration date on the label. Do not use if expired.

¢ Remove one Rasuvo auto-injector from the packaging.

e If the Rasuvo appears to be damaged do not use it. Use another Rasuvo.

e 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)

e 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.

e 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.

e You may see an air bubble. This is normal.

e 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

e 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).

e Do not inject Rasuvo in the arms or any other areas of the body.
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e Do not inject Rasuvo in areas where the skin is tender, bruised, red, scaly,

hard, or has scars or stretch marks.
e 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).

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)

e Hold the Rasuvo auto-injector with one hand in the handling area.
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e 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!

e Do not touch the needle end with your hands or fingers.

e 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.

e Do not replace the cap after it has been removed.

e After the cap is removed Rasuvo must be used without delay or disposed of
safely.

e Do not press the yellow injection button until you are ready to inject Rasuvo.

STEP 2: Prepare the Injection

e 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.

e Hold the skin pinched until Rasuvo is removed from the skin after the
injection.

e Position the uncapped transparent end of the Rasuvo auto-injector
perpendicular (at a 90 degree angle) to the skin (see Figure G).

e 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).

e 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

Reference ID: 3540287

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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e 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.

o 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

e Each Rasuvo can be used only 1 time.

e Do not throw away in the household trash. Put used Rasuvo in a FDA-
cleared sharps disposal container right away after use.

e If you do not have a FDA-cleared sharps disposal container, you may use a
household container that is:

0 made of a heavy-duty plastic

0 can be closed with a tight-fitting, puncture-resistant lid, without sharps
being able to come out

0 upright and stable during use

0 leak-resistant

o0 properly labeled to warn of hazardous waste inside the container

e 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.

e 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.

e Safely dispose of Rasuvo that is out of date or no longer needed.

How should | store Rasuvo?

e Store Rasuvo at room temperature between 68°F to 77°F (20°C to 25°C). Do
not freeze.

e Keep Rasuvo out of the light.

o 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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Dava Methotrexate Sodium Tabs

or young adults. Methotrexate causes embryotoxicity, abortion, and fetal defects in humans. It has
also been reported to cause impairment of fertilty, 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 arthrits.

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 studiis 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, that interfere vith
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 colits.

Hematologic can suppress 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, i at all. In controlled clinical trials in
theumatoid arthritis (n=128), leukopenia (WBG <3000/mm®) was seen in 2 patients, thrombocytopenia
(platelets <100,000/mm?3) in 6 patients, and pancytopenia in 2 patients.

In psoriasis and heumatoid 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 toxiciy is potentially fatal it generally has occurred after prolonged
use (generally two years or more) and ater 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 reversibiliy of lesions s not known. Special caution is
indicated in the presence of preexisting liver damage or impaired hepatic function.

In psoriasis, liver function tests, including serum albunin, should be performed periodically prior
to dosing but are often normal in the face of developing fibrosis or cirhosis. 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 cirhosis. 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 wil increase these
fisks.

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 lver 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 arthriis).

If the results of a liver biopsy show mild changes (Roenigk grades I, I, Illa), 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 llib
or V).

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 carinif pneumonia, may oceur
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 of and 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 vith extreme caution in the presence of debily.
Methotrexate exits slowly from third space compartments (eg, pleural effusions or ascites). This
results in a prolonged terminal plasma half-lfe 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

Rev. 4/09  Size: 12-3/8 x 13-3/4

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 stomatits, 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.
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Since hydatidiform mole may precede
has been recommended.

prophylactic with

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

Alimentary System: gingivits, pharyngitis, stomattis, anorexia, nausea, vomiting, diarrhea,
melena, gastrointestinal ulceration and bleeding, enterits, pancreati.

Blood and Lymphatic System Disorders: suppressed hematopoiesis causing anemia, aplastic anemia,
pancytopenia, leukopenia, neutropenia and/or thrombocytopenia, lymphadenopathy and lymphopro-
Iferative disorders (including reversible). Hypogammaglobulinemia has been reported rarely.
Gardiovascular: pericardiis, pericardial effusion, hypotension, and thromboembolic events (including
arterial thrombosis, cerebral thrombosis, deep vein thrombosis, retinal vein thrombosis, thrombo-
phiebitis, and pulmonary embolus).

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

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

Infection: There have been case reports of sometimes fatal opponumsnc infections in patients

drugs or in cyclic with 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 vithin a period of 4 to 6 weeks. Methotrexate in combination with other agents
appears 1o be the drug of choice for securing maintenance of drug-induced remissions. When
remission is achieved and supportive care has produced general clinical improvement, maintenance
therapy s initiated, as follows: Methotrexate is administered 2 times weekly either by mouth or
intramuscularly in total weekly doses of 30 mg/m?. It has also been given in doses of 2.5 mg/kg
intravenously every 14 days. If and when relapse does occur, reinduction of remission can again
usually be obtained by repeating the initial induction regimen.

Avariety of combination chemotherapy regimens have been used for both induction and maintenance
therapy in acute lymphoblastic leukemia. The physician should be familiar vith the new advances in
antileukemic therapy.

Lymphomas: In Burkitt' tumor, Stages I-Il, methotrexate has produced prolonged remissions in
some cases. Recommended dosage is 10 to 25 mg/day orally for 4 to 8 days. In Stage Il,
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

receiving methotrexate therapy for neoplastic and diseases. carinii
pneumoria as the most common opportuistic nfection. There have also been eports of nfections,
preumonia, sepsis, nocardiosis, histoplasmosis, cryptococcosis, herpes Zoster, H. simplex hepatis,
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 gynecomasti; nfertiity, abortion, fetal defects.
Other arer reactions related o or attributed to the s of methotrexate such as nodulosis, vasculis,
, loss of I diabetes, sudden death, reversible
lymphomas, tumor Iysis 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 subracted) adverse reactions
in 12 to 18 wesk double-blind studies of patients (n=128) with rheumatoid arthrits treated it
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%: Stomatits, thrombocytopenia, (platelet count less than 100,000/mmS).

Incidence 1% to 3%: Rash/pruritus/dermatits, diarrhea, alopecia, leukopenia (WBC less than
3000/mmd), 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/m?/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/m?/wk are too limited to provide
reliable estimates of adverse reaction rates.

OVERDOSAGE

Leucovorinis indicated to diminish th toxiity and counteractthe effec of inadvertenty adminitered
of Leucovorin 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 essentialin 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 commanly reported following oral overdose include those symptoms
and signs reported at pharmacologic doses, particularly hematologic and gastrointestinal reaction

in Stage Ill may respond to combined drug therapy with methotrexate given in
doses of 0625 to 2.5 mo/kg daily.

Mycosis Fungoides (cutaneous T cell lymphoma): Therapy viith 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

monitoring. 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/uwk 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/m¢/wk (0.65 to 1.0
mg/kg/wk) may have better absorption and fewer gastrointestinal side effects if methotrexate is
either or

Therapeutic response usually begins within 3 to 6 weeks and the patient may continue to improve
for another 12 weeks or more.

The optimal duration of therapy is unknown. Limited data available from long-term studies in adults
indicate that the inital clinical improvement is maintained for t least two years with continued
therapy. When methotrexate s discontinued, the arthrits 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.)

Al schedules should be continually tailored to the individual patient. An inital 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.' s 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.

NDG 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

. Controlling occupational exposure to hazardous drugs (OSHA Work-Practice Guidelines). Am J
Health Syst Pharm 1996: 53: 1669-1685.
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 Dhmcal Dnbolcgwcal Society of Australia: Guidelines and recommendations for safe handling of

For example, leukopenia, anemia, bone marrow
mucositis, stomatits, 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.

and similar ic diseases: is orally o 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 1U/24 hr usually after the third or fourth course and usually be followed by a
complete resolution of measurable lesions in 4 to 6 weeks. One to two courses of methotrexate
after normalization of hCG is usually recommended. Before each course of the drug careful clnical
assessment is essential. Cyclic combination therapy of methotrexate with other antitumor drugs
has been reported as being useful

agents. Med J Australia 1983; 1:426-428.
4. 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

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 (NSAIDSs).
(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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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/m? 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/m?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/m? 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/m? or less, methotrexate is generally well
absorbed with a mean bioavailability of about 60%. The absorption of doses greater than

80 mg/m? is significantly less, possibly due to a saturation effect.

In leukemic pediatric patients, oral absorption of methotrexate also appears to be dose dependent
and has been reported to vary widely (23% to 95%). A twenty fold difference between highest
and lowest peak levels (Crax: 0.11 to 2.3 micromolar after a 20 mg/m? dose) has been reported.
Significant interindividual variability has also been noted in time to peak concentration

(Tmax: 0.67 to 4 hrs after a 15 mg/m? dose) and fraction of dose absorbed. The absorption of
doses greater than 40 mg/m? has been reported to be significantly 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/m?*/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/m?), or for JRA (3.75 to 26.2 mg/m°), 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/m?). 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.
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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/m?). (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/mm?) was
seen in 2 patients, thrombocytopenia (platelets <100,000/mm?®) 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, Il, I11a), 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 I11b or V).

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/m?). 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/mm?®).

Incidence 1% to 3%: Rash/pruritus/dermatitis, diarrhea, alopecia, leukopenia (WBC less than
3000/mm?®), 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 plague 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/m?/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/m?/wk in JRA, the published data for doses above 20 mg/m?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 1U/24 hr usually after the third or fourth course and
usually be followed by a complete resolution of measurable lesions in 4 to 6 weeks. One to two
courses of methotrexate after normalization of hCG is usually recommended. Before each course
of the drug careful clinical assessment is essential. Cyclic 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/m? in combination with 60 mg/m? of prednisone, given daily, produced remissions in
50% of patients treated, usually within a period of 4 to 6 weeks. Methotrexate in combination
with other agents appears to be the drug of choice 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/m?. It has also been
given in doses of 2.5 mg/kg intravenously every 14 days. If and when relapse does occur,
reinduction of remission can again usually be obtained by repeating the initial induction regimen.

A variety of 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/m? (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/m?
(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.
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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-11, methotrexate has produced prolonged remissions in
some cases. Recommended dosage is 10 to 25 mg/day orally for 4 to 8 days. In Stage I,
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 I11 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/m?. If this dose
is not sufficient to produce a peak serum methotrexate concentration of

1,000 micromolar (10~ mol/L) at the end of the methotrexate infusion, the dose may be
escalated to 15 grams/m? in subsequent treatments. If the patient is vomiting or is unable to
tolerate oral medication, leucovorin is given IV or IM at the same dose and schedule.
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Drug* Dose* Treatment Week
After Surgery
Methotrexate 12 g/m* 1V as 4 4,5,6,7,11,12,15,
hour infusion 16,29,30,44,45
(starting dose)
Leucovorin 15 mg orally every
six hours for
10 doses starting at
24 hours after start
of methotrexate
infusion.
Doxorubicint as 30 mg/m*/day 1V x 8.17
a single drug 3 days
Doxorubicint 50 mg/m? IV 20,23,33,36
Cisplatint 100 mg/m* IV 20,23,33,36
Bleomycint 15 units/m? IV x 2,13,26,39,42
2 days
Cyclophosphamidet 600 mg/m* 1V x 2,13,26,39,42
2 days
Dactinomycint 0.6 mg/m® IV x 2,13,26,39,42
2 days

*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(N0.25):1600-1606.

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

When these higher doses of 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:

e the WBC count is less than 1500/microliter

e the neutrophil count is less than 200/microliter
e the platelet count is less than 75,000/microliter

e the serum bilirubin level is greater than 1.2 mg/dL
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e the SGPT level is greater than 450 U

e mucositis is present, until there is evidence of healing

e 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/m? of intravenous fluid over 6 hours prior to initiation of the
methotrexate infusion. Continue hydration at 125 mL/m%hr (3 liters/m*/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® mol/L (0.05 micromolar).

5. The table below provides guidelines for leucovorin calcium dosage based upon serum
methotrexate levels. (See table below. 1)

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/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/m?/wk in children, there are too
few published data to assess how doses over 20 mg/m?wk might affect the risk of serious
toxicity in children. Experience does suggest, however, that children receiving

20 to 30 mg/m?/wk (0.65 to 1.0 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 siTngIe 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. f
"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."” 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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TLEUCOVORIN RESCUE SCHEDULES FOLLOWING TREATMENT WITH HIGHER

Clinical Situation

Normal Methotrexate
Elimination

Delayed Late
Methotrexate
Elimination

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

DOSES OF METHOTREXATE

Laboratory Findings

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.

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

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).

27

Leucovorin Dosage and
Duration

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

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

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 Hospira
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:

HaM M M
\( TH3
] CHaMN COMNH
' |
NH.

HODCCH,CHa === T -==COOH
H
Molecular weight: 454.45 CooH22NgOs

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% wi/v of Benzyl Alcohol as a preservative, and the following inactive ingredients: Sodium
Chloride 0.260% w/v and Water for Injection gs ad 100% v. Sodium Hydroxide and, if
necessary, Hydrochloric Acid are added to adjust the pH to approximately 8.5.

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% wi/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/m? 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/m%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/m? 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/m?or less, methotrexate is generally well
absorbed with a mean bioavailability of about 60%. The absorption of doses greater than 80
mg/m? is significantly less, possibly due to a saturation effect.

In leukemic pediatric patients, oral absorption of methotrexate also appears to be dose dependent
and has been reported to vary widely (23% to 95%). A twenty fold difference between highest
and lowest peak levels (Crax: 0.11 to 2.3 micromolar after a 20 mg/m? dose) has been reported.
Significant interindividual variability has also been noted in time to peak concentration (T max:
0.67 to 4 hrs after a 15 mg/m? dose) and fraction of dose absorbed. The absorption of doses
greater than 40 mg/m? has been reported to be significantly 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
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serum concentrations occur in 30 to 60 minutes. As in leukemic pediatric patients, a wide
interindividual variability in the plasma concentrations of methotrexate has been reported in
pediatric patients with JRA. Following oral administration of methotrexate in doses of 6.4 to
11.2 mg/m?/week in 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/m?), or for JRA (3.75 to 26.2 mg/m?), 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/m?). 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 (PP1) therapy. Case reports and published population pharmacokinetic studies suggest
that concomitant use of some PPlIs, 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/m?). (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/mm?®) was
seen in 2 patients, thrombocytopenia (platelets <100,000/mm?) 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, 1, I11a), 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 I11b or 1V).

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/m?). 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

Page 00074
Reference ID: 3033070



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/mm?®).

Incidence 1% to 3%: Rash/pruritis/dermatitis, diarrhea, alopecia, leukopenia (WBC less than
3000/mm?®), 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 plague 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/m?/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/m?/wk in JRA, the published data for doses above 20
mg/m?/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 1U/24 hr usually after the third or fourth course and
usually be followed by a complete resolution of measurable lesions in 4 to 6 weeks. One to two
courses of methotrexate after normalization of hCG is usually recommended. Before each course
of the drug careful clinical assessment is essential. Cyclic 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/m? in combination with 60 mg/m? of prednisone, given daily, produced remissions in 50% of
patients treated, usually within a period of 4 to 6 weeks. Methotrexate in combination with other
agents appears to be the drug of choice 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/m?. It has also been given in doses
of 2.5 mg/kg intravenously every 14 days. If and when relapse does occur, reinduction of
remission can again usually be obtained by repeating the initial induction regimen.

A variety of 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/m? (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/m?
(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-11, methotrexate has produced prolonged remissions in
some cases. Recommended dosage is 10 to 25 mg/day orally for 4 to 8 days. In Stage II,
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 I11 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/m?. If this dose
is not sufficient to produce a peak serum methotrexate concentration of 1,000 micromolar (10-
mol/L) at the end of the methotrexate infusion, the dose may be escalated to 15 grams/m? in
subsequent treatments. If the patient is vomiting or is unable to tolerate oral medication,

leucovorin is given IV or IM at the same dose and schedule.

Drug* Dose* Treatment Week After Surgery

Methotrexate 12 g/m? IV as 4 hour 4,5,6,7,11,12,15,16,29,30,44,45
infusion (starting dose)

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/m? day IV x 3 days | 8,17
Doxorubicin’ 50 mg/m* IV 20,23,33,36
Cisplatin' 100 mg/m* IV 20,23,33,36
Bleomycin' 15 units/m® IV x 2 days 2,13,26,39,42
Cyclophosphamide’ 600 mg/m* IV x 2 days 2,13,26,39,42
Dactinomycin' 0.6 mg/m? IV x 2 days 2,13,26,39,42

* Link MP, Goorin AM, Miser AW, et al: The effect of adjuvant 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:

e the WBC count is less than 1500/microliter

o the neutrophil count is less than 200/microliter

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

e the serum bilirubin level is greater than 1.2 mg/dL

o the SGPT level is greater than 450 U

e mucositis is present, until there is evidence of healing

e 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/m? of intravenous fluid over 6 hours prior to initiation of the
methotrexate infusion. Continue hydration at 125 mL/m?hr (3 liters/m*/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® 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/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/m?/wk in children, there
are too few published data to assess how doses over 20 mg/m?/wk might affect the risk of serious
toxicity in children. Experience does suggest, however, that children receiving 20 to 30
mg/m?/wk (0.65 to 1.0 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 1V 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.’” 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
19,40 mL Vial NDC 61703-408-41
2.59,100 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
Hospira
Product of Australia
Revised: October, 2011
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$LEUCOVORIN RESCUE SCHEDULES FOLLOWING TREATMENT WITH HIGHER
DOSES OF METHOTREXATE

Clinical Situation

Normal Methotrexate
Elimination

Delayed Late Methotrexate
Elimination

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

REFERENCES

Laboratory Findings

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.

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

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, (e.g., an
increase from 0.5 mg/dL to a
level of 1 mg/dL or more).

Leucovorin Dosage and
Duration

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

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

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.

1. Controlling Occupation Exposure to Hazardous Drugs (OSHA Work-Practice
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5. Clinical Oncological Society of Australia: Guidelines and Recommendations for Safe
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6. Jones RB, et al. Safe Handling of Chemotherapeutic Agents: A Report from the Mount
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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 C20H22NgOs

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% wi/v of Benzyl Alcohol as a preservative, and the following inactive ingredients: Sodium
Chloride 0.260% w/v and Water for Injection gs ad 100% v. Sodium Hydroxide and, if
necessary, Hydrochloric Acid are added to adjust the pH to approximately 8.5.

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/m? 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/m?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/m? 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/m? or less, methotrexate is generally well
absorbed with a mean bioavailability of about 60%. The absorption of doses greater than 80
mg/m? is significantly less, possibly due to a saturation effect.

In leukemic pediatric patients, oral absorption of methotrexate also appears to be dose dependent
and has been reported to vary widely (23% to 95%). A twenty fold difference between highest
and lowest peak levels (Crax: 0.11 to 2.3 micromolar after a 20 mg/m? dose) has been reported.
Significant interindividual variability has also been noted in time to peak concentration (T max:
0.67 to 4 hrs after a 15 mg/m? dose) and fraction of dose absorbed. The absorption of doses
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greater than 40 mg/m? 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/m?/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/m?), or for JRA (3.75 to 26.2 mg/m?), 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/m?). 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.

Page 00094
Reference ID: 3033070



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/m?). (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/mm?®) was
seen in 2 patients, thrombocytopenia (platelets <100,000/mm?) 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, 1, I11a), 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 I11b or 1V).

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/m?). 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.

Page 00100
Reference ID: 3033070



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/mm?®).

Incidence 1% to 3%: Rash/pruritis/dermatitis, diarrhea, alopecia, leukopenia (WBC less than
3000/mm?®), 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 plague 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/m?/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/m?/wk in JRA, the published data for doses above 20
mg/m?/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 1U/24 hr usually after the third or fourth course and
usually be followed by a complete resolution of measurable lesions in 4 to 6 weeks. One to two
courses of methotrexate after normalization of hCG is usually recommended. Before each course
of the drug careful clinical assessment is essential. Cyclic 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/m? in combination with 60 mg/m? of prednisone, given daily, produced remissions in 50% of
patients treated, usually within a period of 4 to 6 weeks. Methotrexate in combination with other
agents appears to be the drug of choice 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/m?. It has also been given in doses
of 2.5 mg/kg intravenously every 14 days. If and when relapse does occur, reinduction of
remission can again usually be obtained by repeating the initial induction regimen.

A variety of 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/m? (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/m?
(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-11, methotrexate has produced prolonged remissions in
some cases. Recommended dosage is 10 to 25 mg/day orally for 4 to 8 days. In Stage I,
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 I11 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/m?. If this dose
is not sufficient to produce a peak serum methotrexate concentration of 1,000 micromolar (10
mol/L) at the end of the methotrexate infusion, the dose may be escalated to 15 grams/m? in
subsequent treatments. If the patient is vomiting or is unable to tolerate oral medication,
leucovorin is given IV or IM at the same dose and schedule.

Drug* Dose* Treatment Week After
Surgery
Methotrexate 12 g/m® IV as 4 hour infusion (starting 4,5,6,7,11,12,15,16,29,30,44,45
dose)
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/m? day 1V x 3 days 8,17
Doxorubicin’ 50 mg/m® IV 20,23,33,36
Cisplatin' 100 mg/m?® IV 20,23,33,36
Bleomycin' 15 units/m® 1V x 2 days 2,13,26,39,42
Cyclophosphamide’ | 600 mg/m? IV x 2 days 2,13,26,39,42
Dactinomycin' 0.6 mg/m? IV x 2 days 2,13,26,39,42

*Link MP, Goorin AM, Miser AW, et al: The effect of adjuvant 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:

e the WBC count is less than 1500/microliter

e the neutrophil count is less than 200/microliter

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

e the serum bilirubin level is greater than 1.2 mg/dL

e the SGPT level is greater than 450 U

e mucositis is present, until there is evidence of healing

e 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/m? of intravenous fluid over 6 hours prior to initiation of the
methotrexate infusion. Continue hydration at 125 mL/m?hr (3 liters/m*/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® 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. DividedToraI 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/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
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mg/wk in adults. Although there is experience with doses up to 30 mg/m?/wk in children, there
are too few published data to assess how doses over 20 mg/m?/wk might affect the risk of serious
toxicity in children. Experience does suggest, however, that children receiving 20 to 30
mg/m?/wk (0.65 to 1.0 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.’” 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.
NDC 61703-350-38

50 mg, 2 mL Vial

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.

1LEUCOVORIN RESCUE SCHEDULES FOLLOWING TREATMENT WITH HIGHER

DOSES OF METHOTREXATE

Clinical Situation
Normal Methotrexate Elimination

Delayed Late Methotrexate
Elimination

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

REFERENCES

Laboratory Findings

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.

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

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, (e.g., an increase
from 0.5 mg/dL to a level of 1
mg/dL or more).

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

Continue 15 mg PO, IM, or 1V g six
hours, until methotrexate level is
less than 0.05 micromolar.

150 mg 1V 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.

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.
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WARNINGS
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BECAUSE OF THE POSSIBILITY OF SER1OUS TOXIC REACTIONS
WHICH CAN BE FATAL}
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ITHER FORNRE THERAPY
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ROW LIVER LUNG AND K'DNEY TOXICITIES | See PRECAUTIONS }
PATIENTS SHOULD BE INFORMED BY THEIR PHYSICIAN OF THE
FISKS INVOLVED AND GE UNDER A PHYSICIAN S CARE
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vei Inrombesis. retnal vein ) ang ¥

EMDOiUS ).

Contral Nervous System' haadschas, drowsiiss. DIUFTed vi0n. Aphasa.
hamiparesis. arasis. 3 Convuitions have ais occummed follcwing admin-
1strahian of methotiaxite. Folowing low doses. thare have besr 0Ccasons
regorts af rARSNt subtle cogrnvg oysiunchon, Mood AMEATION. unusuat
cranial ™ . ar

‘nfecnon’ Thers hava bRar_cdd Do of somatimis 13131 dpgrortuaistic
MITBCTICAS N pADENES FECEVING theragy lor and

gisagse* P 218 was Ihe most

tommat intection. OHDT reportsn MIBChoNS MEluGHd NOCAIGNOSIS: hidto-
pIasMOs. Cryptococcoals. HArpes zoster. H simphan hepatiis. and dis-
seminated H. imedx

Codrtiaiinre: COMUNCTIVINS. SAN0US Vi CRANDES 5 LIMOWN ADOKGY.

Py Systam deaths hava Desn reporied. and

function of totai dose and 0 b

aicohaiism, obeady, diabetes. and Mvanted age. An sccurate ai-
agnce rate has not besn d: the rate of prog an
reveryinity O Msions 1§ not inown. SPACl cAunon (8 indicated in the
INESERCE Of DFMIISING ihvdd OBTagR Of (M3Ained hepehc funchon,

In gsorasrs. bver funchion testy, INCIuBinG Larum aibummn, should be
pariarmed panodicily prar 10 desng TUE 4re often normal n the facy
al deveioping IS or cirhosis. Thite 310N May ba cetectable
onty Dy o2ty The Laul recOMMENGEDON 18 10 OURAM & vy Diopsy
it 1) peatherapy o shortly 3tar mmation o Merapy (2 - 4 months), 2)
2 total cumuimthv d0ae of 1 5 grams. 4h0 3 sfier each adaiionat 1.0 to
15 grams.” Mocerais horosss o 3Ty CHTNOSIS NOMMAlly &S 10 o~
continuation of I drug: mid tibrasre NOTMaly SugRests & repert
thogty W & momiha. Mider ngtoioge: tindings. Such &8 fafly change
and low 0race DOl MMAMMANNN e TEItVY COMITON PrMnapy.
AXRCUQH thss Mk changes are usually NGt I ree3on o avoid or gis-
COITIk MRt rEcste tharagy. the drug Should be used with Caition
In rhewmatoid athitis. age at first use of Methotrmarte and dwanen of

CNIOA 1NN OUSTTUCIVE PLAMONRMY i858 it OCTRLONSNY DCCUrId.

iy By MOuth lor waeks Or MoNIhS Dosa evels Of drug ano adiustment ot
9434 reqimen by reduction O SeLsation of drug are quided by Datent
response and hamadlogic moniloring  Mathotrexate nas aisd Deen Quen
miramuscuiariy w 90548 01 50 Mg 6Nce wiekty o 25 mg 2 imes weekiy
Frotiatit and Rhaumdlen Arthntts

Tha a1t SOud B uity iniGrmed of the fSKS wivoived ang should be
under CONStant Supervsion of the dhysician. «Se4 intormauon ‘o Pauents
unger PRECAUTICAS | Assessment of hematologic. nepatic. renal ang pul-
manary tunclion should 08 Made by Mistory. physicai examnaton. and «a2o-
ratory lests before Heg'~ng, pencawcally du! g, anD Deldfe JANSWtUlNG
mathoteenate thevagy ‘See PRECAUTHONS § Apgropnate stags showid Be
taken 16°avoid concadlo’ dunng methotrexate’ .srapy Sea PRECAUTIONS
ANO CONTRAINDICATIDNS §

Aj shouid b talored to the patent & A
tast OGS May DA gven Dnor [a the réguisr 0oting suhedute 1o getect any
Bxirame sansivity 1o aowersd effects. (See ADVEASE AEACTIONS ) Maximal
Sy DOCUPS iN SSvEN 10 1eN Jys

Skin: efythematous shes. prumtus. uricany, Y. ¥
. fur Syt
murhforms, toue |idermal Meromn Stivins-Jolrson Synarome, Sion
necrows. And exfolistrve GArMtioe
Urogentdal System: severs nwoomw OF rendl fadure, RIOWMA. Cyshtis,
hemsturia; defectve o ransent
. ifernity, w

vagal and gy
D, Ml dertects.
Cther rars¥ ruactions retited 10 or-atirbuted to the use of methotrezste such
8 rodulodd. vascuits, arthrabpuu/mysigia, losa of Iwmnumu du-
Datey. OSIROROTORHS, Sudden death, and Y
*28ctons Rive Desn reported.
mmumn——umm
The o (. plaCT0O rate sub-
m.mmmmzmrlmmn—mmmum
N w 128) with MAUMaton Anhnts treated with iow-g089 arai (7.5 10 15

tharapy have been reparted as nek Hcion lor e Bk
1acT0rS, $1MilaY 1o those observed N PSONASIS, My be Drisem
eumatond Srthrit Dut have not been Confirmed to date. Permstent
FoNCIMAkties W0 it function tests Mty receds appearance of Mg
58 OF CHThOMS 1IN this poSullion, Thers 3 & COMOMed reporied sxpe-
nBnce 0 217 reumdiced arthittis DATNNTS witht liver biopsies both
betors $49 dunng freatmaent (after a cumuiative doss of 30 et 1 5 g)
vl w719 UETRNES WA 3 OBy Oy JUring TRMeNL Thers e 04
(7%) cases of Horosis and 1 (0.1%) case of Firromm. Of the 84 coses
of fibrose. 8G were desmed mid. Mhe r¥ticulin Stan 15 MOMY SaneAthve
for ey librmsis and s use My wcrsese Mise figures. it o unkindwn
whather sven IpNger use will ncraass (e Nyl

Lrvar bunchon texts showid De performed at hessing snd 21 4 - § wesk
ntarvals :n patents recenang MIMOICSXELY fof MeuMatoid arthritly.
Pmmmlmrmyuwlduummmmmam-
tory af parsistently base-
Ing hver funcson tm values or cheonic nepautis B o C miection.
Dunng therapy, Iver twopsy SHowd be DerTamMed f thers ars persis-
torit lhett hanciion lest aDROMTakNE O et W 3 GOCrBESS 1 Bafu
algurmn beiow the noma Tanga (in the sethng of wel controded
rheumatoed arthiris),
\!mmmmmrmmmnmlwml‘u,
iy, My be and e patiert - e
ECDITHNONGZLIONT NENG above. should b

nunnnnn Virtuplly 8l of thase patkent:
Y GTUgs and soma wers

wers on
aummmmw
incdence grezter than 10%. Elevaies I Hnction testy 15%. rausel/vomiting

I% o 1% (PREtINGt COUNY sy Than
100.00%/men)
% fo 3% P HarTheY, Bopecia, Mukopenia

(WL less thi J00G/MM®). paNcYtooenm. dieTiness.

NG pIAmOnary (oXCty wik $san i Mese two trisis, Thus. the moidence s
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Other le3s common reactions incieoed decroatet hEMIOCHE, headache.
UPDET respIrATOTy INYACion. anOrEma, arthraigias. chest pam. copghing,
dytuna. ®ye discomion, sprsians, fever. Infection, sweating, tinnMys. and
vagmal discharge.

Advorse Rosstions in Proriash

Thers ara 00 mcant placebo-comrodisd 1ridid 1 pabents with psoness. There
a8 two Hersture reporty (Roemgic. 1569 and Nytors, 1973) descnbeng large
anws (0 = 204, 248} of pyoriasts patnts trapted wilh mathatraxate.
Ocrkdges ranged ugt o 25 MO per weeit and resument was sdmweitined for
ug to tour vt With the of slopecal, and “bum-
g 0f Skof WRONE™ (BBCH 3% 10 T0%). the adverse MAACHON rites N these
TRDOITS Wre VRTY SHTRIN [0 (hoss 0 he Meumatosd aritwits Shudkes.
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nat recommended. Thare fae badh Moors of GIESNTIIBISE VRCONE  ome and GUXMION of ITRSIMENt wrth kCoWHNN.
"THOCRONE After LSlipO FTTMYIZINON 1 DIDNTEE MCRVIG MONCUOIE (N Cased of MAREAVE 9e. and ynnacy may
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atal i Pn y 11104 ronal WDWeS. Neriher hMOOIIVIS AOr peMONesl duysss Nive Besn
CANH pHUMONA. MBY KCCul with methofraxats tharpy. When 3 shown [o WMirove methotrexats shmmanan
oanent p with ¥ sy he y of
Py be DORARE AND ADNNSTRATION
Heurviopec: Thers hava been reports of olicwing Didtdowm

o 1o patienty who Nuve had  Oray adimnestration - tabiet horm 15 often prefermed when JOW Geses 7F bivsg

Cramospnal iradighon, 0ministered SINCY AbSOrPtion ik rapud and effective SBTUM Ievals are
Puimonary: Py Y §dry. obtaed. b SOGHAT OICDON #%0 For INECTION My DY given by the
cough) o 3 9 duning WArIVNOUS. MTI-trienial OF ITRIReCA) roUte. However. the
tharipy may be ndicalive of a polantiily alngrruul 162000 40D preserved Tormuiiion contlns Benzyl Alcohol sna myust ot be used for
requIe and tarwtul Or Mgh dosa therapy.

Although
chircally vanabi. Me typical paer with Methoracsts nduced hing
Uriats prosents with Tewer. cough. GYSONA. fypoxem, and an wifil-
1t on chest X-rgy. irhiction needy ' be exciuded. T ieason can
OCCUd a1 B JORBON.

Aenat: High qosss of Methotreats wsed i Te tresiment of OFHe -
COMa May cause renal damage lwading to acuts renad tilure
Neghwooxicy i dus primany to the

Chorocartinoma and simiar trophoblastic tisesses: Methotrexa i admin-
Isisred Orally of Tamusculany i o8 ol 15 0 30 mg dedly lor a tve-day
COUrSe. Such COUFSES arE usLaly OSItRD for 3 0 5 tmes &8 ricHared. with
st penogds Of DNE OF MO wadki wterposed befween courses. until any
mandisling 1000 SYMaAeTY Jubnde. The sflectivenses of Therapy » ordinar-
Hy by 24 hour g analysis of yfinary chorionig

ang T-frydroxymethoteaxats w the renal tubiis. Close attention to

opm (PCG), MMMWWW‘M”WQ‘M
mmmmammmmumnnm
of

rendl funchon INCluding adequats iy . LT it
of serum and et are assen-

15 1or safe admuustrytion,

Sk Severe. y M, reictions,

fonic epwdermai pecHodyaIs Slmm-.‘onnson SYRdroma, exfohatrey
dermabilis. skin ncroms and srythama multitorma, Agve besn

w0t in 4 0 8 wesks, One 10 wo courses of

mathiotrezale dfier normalizstion of NCG s usuadly recommanded. Belors

83h coursa Of th dnsg caretis chmcal dssssemant 15 sssanal. Cyclic comn-

AR tharagy of METhOExyts with oty amtumar (rugs Mk Dash reported

M beng usartul,

Simcs hydadiform mole may pracede chonocarcinami. prophylisctic
with s Doen
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K1 e Orasencs of deteity,

Methotrexate Gxts Lowty Hom Hd-space COMPArETNLS (89, pleury

form moss. Methotrexste 1 sOmnstarsd Wi thed diasse SIS Wi Oises
ST 1) thoss FICOMMENdsd 10r CAONOCAITINGMA.

Loukemu; ACUIS fymEhOBIZSIC SRS i DRGUILNC patients B yOUNg S0G-
e 4 1N@ MOST rasponiive o present day chemot™rapy. In young
MUl and IO [IDMNTI. CINICH reMISLION 1§ More Oihcul 1o ol and

Psongsw: A Starting Dose S

1 Wewkly yingw ofal. IM 07 v dosa schedule 10 o 25 mg per wedi urh)
2080USTS FESDONSS 15 3cTmtvict

2. Onnoad oral dose schedula: 25 Mg 21 12-hour intarvals for thres doses

Dosages w1 sach schadule may be gradualy adyusted to"achweve apamai clin-

Cal responsa; 30 Miyweik SHOUK A ortwanly by axcested.

Once optrmal chnical responsa has bean acneved, Tach qosags schecula

Shouk] be redued 10 the Wit possibia amount of i to tha fongest
{xrassine rast pancd. The use of methotrexale may e retum i3 con-
mmultonﬂlmnw which Shauld be sncouraged.

Anthmtig R Swnbumom

1. Singh oral dosas of 7.5 MQ 0NCE wasidy.

2. Diwosd ord dosages 01 25 mg 12 mrwumblmnmul
COUTSH ONCE weshly ’

Oosages in sach schedule may ba sdnsied raduddy (0 achieve an Opheal

response, but not ordenanty 1o exCesd 2 10t weekly dosa of 20 my. Limred

REDENERCA SNOwS & SIGNAICEDT InCrasse 1 The inCidence and sawarty of san-

Ous (DXK reactions. a30CHMY DO MATDW SUDDIERSION, al doses Greater

than 20 mg/wk.

Once response hag Deen Bchinved Bich schecu shouid be raduced. if oas-

SibH. 10 T IowdST JOSSINE BrtecTive dose

Thavapeuhic respongs ULl bagere within J 10 & weeks and the patient may

CONTANM 20 Amprove o+ anCHiY 12 wieks. or momn

The aptmal durahon of tharapy 1s unknown. Lunred tam avalable from long-

R studset indicate Tt the inal chicad improvemant & maintained lor at

least two years with contnued therapy. Wiwn mathotraxate 1 orseontinusd

the arthritis u3ually workng within 310 § weeks

HANDLING AND DISPOSAL

Procsaures foc propar hanging and disposat of anticancsr drugs ShOuK] o

COMBrid . Sevarsl QuIOHiNgs on Thrs subiect have bean Judished > Thive 4

PO QINNrEl agresment (Nt alt of the procedures recommended In the Quide-

(i3 2re NOCSSAMY bF 3PPropaate.

%mmmmmmuww parbculats mafter
poor to s0iuhon ang containar

Dlﬂﬂ‘.

HOW SUPPLIED

Matholrexsie iablets. USP. 2.5 my. are ysllow, oval and debossed on the
scored mde with 45 and "508° n pottes of 36 (NDC 51285-508-36) and
100 (NDC 51285- ).

Storn at 25°C (T7°F), aacursions permeteg to 15°-30°C (56 os-rfgm usp
Controsed Rogm Temperature)

Prolact From Lignt.

CHSpendy m 2 tight. ligMt-rasistam contamer as datined n e LSP usng 2
child-resistan closury

CHIRAMED PHARMACEUTICALS. INC
Cincinnan. OH 43213 USA
by: KIEL LABORATORIES. INC
Gainepwlia, GA 30504 USA

Wd. tor

L ] AEY. MW
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38.

Chemistry Comments to be Provided to the Applicant
ANDA: 40-233 APPLICANT: Duramed Pharmaceuticals, Inc.

DRUG PRODUGT: Methotrexate Tablets USP, 2.5 mg

- s

The defigigﬁcies presented helow rgpresent MAJOR deficiencies.

A, Deficiencies:

“T”!?‘
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QFFICE OF GENERIC DRUGS
- DIVISION OF BICEQUIVALENCE

Methotrexate Table&e - Duramed

2.5 mg Tablets = 1Cincinnati, OH

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

Reviewer: Moo Paxk

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

BE STUDY Openziabel, balanced, raddbmized, two period, single dose,

DESIGN crossover study

STUDY SITE

STUDY SUMMARY | 1.  Pharmacokinetic and statistical evaluation: Twenty-six
" healthy male subjects enrolled and all 26 completed the
crossover study. Peak mean plasma levels for the fest
and reference products were 128.9 ng/mL at C.67 hopr
and 131.6 ng/mL at C.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
80-123%.
2. -Drug productas: The assay and content uniformity data
- for the test and reference products are acceptable.
h The batch size of the test product was - , .ablets.

3. Medical events: No serious medical events were reported

during the study. ;

BICASSAY | Pre-study and within—stuay validation data are acceptable.
VALIDATION _
"DISSOLUTION The“test product, lot #GA194, met the USP dissolution

‘ specifications.

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

ANDA/AADA: - 40-233 APPLICANT:Duramed

DRUG PRODUCT: Methotrexate, USP, 2.5 mg tablets

S
= -

The Division of Bicequivalence 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 bicequivalency 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
bicequivalency information and/or studies, or may result in a
conclusion that the proposed formulation is not approvable. '

Sincerely yours,

I8

Rabindra N. Patnaik, Ph.D.

Acting Director

Division of Bicequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research

-
[
'

-

’

A

e
t
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Blood sampld}_ During each periocd, plasma samples were
- -=Obtained from blood drawn into heparinized
___F tubes at 0 (pre-dose), 0.25, 0.5, 0.67, 0.83,
w -1, 1.25, 1.5, 2, 2.%, 3, 4, 5, &, 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
- exceptions to draw-times, which were _"_
incorporated into the statistical analyses.

IRB . _Duramed 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 ) T
for blood o
samples iy

r
Analytes Methotrexate
PK analysis AUCT, AUCI, CMAX, TMAX, KE, and THALF were
calculated.

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

1v. Bi lvtical Method Validati

Plasma methotrexate was analyzed using
detection over a concentration range of ng/mL.

A. Pre-study Validation

The pre-study validation report for plasma methotrexate assay was
prepared and signed as of 7/26/96.
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Taple v-1.

ﬁ ‘8 n

Test Formulation

b

Ingredient—*

Amount per tablet, mg

Methotrexate,

2.5

Lactose Mbnohydrate,

Pregelatinized Starch,

< -—
P

Magnesium Stearate,

Total weight

2. Assay and content uniformity data

N e

A e am atena s EERs s s

-

Table VI-2 shows the assay and content uniformity for the test &

and reference products.

Table VI-2. Assay and Content Uniformity

-t W
1

Product

Test: Methotrexate Tablets,
2.5 mg -~
Lot #GAl194

Lot size: caklets

Reference: Methotrexate Sodium
Tablets, 2.5 mg

Lot #397-33¢6

Exp: 11797 .

Assay,

%

Content ‘
Uniformity, %
(&CV)

101.1 (3.0)

99.4 (1.9)
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BIOEQUIVALENCY - 4/ ee, b s

ANDA/RADA: 492 233 .  APPLICANT:  Dirm,, &
DRUG PRODUCT: = 4,4« e : - _ )
L OIT e TZ 2-;!71:7 heho ¢
@ FASTING STUDY (STF) Strengths: 2.5 £re; Aol (4
Clinicai: Outcome(A—a IC UN NC
Analytical: =
2 FOOD STUDY (STP) - Strangths: -
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 -
. 0
Outcome: AC IC UN NC :‘"
5. STUDY AMENDMENT (STA) Strengths: v
Outcome: AC IC UN NC
6. WAIVER (WAI) Strengths:
Outcome: AC IC UN NC
7. "DISSOLUTION WAIVER (DiW) Strangths:
‘_ Qutcome: AC IC UN NC
8. OTHER (OTH}) Strengths:
QOutcome: AC IC UN NC
9. OTHER OPTIONS {less cormmon): Strengths:
i
a. . Protocol {PRO} “d Special Dosage (STS)
b. Protocol Amendmeant {PRA) e. Study/Dissolution (STD}
c. Protocol/Dissolution (PRD) f. Bio study (STU) )
=- Outcome: AC IC UN NC
OUTCOME DECISIONS:
AC - Acceptable UN - Unacceptable (fatai flaw)
NC = i IC - Incomplete:

Page 00148



Page 00149



Page 00150



Page 00151



Page 00152



Page 00153



Page 00154



V. Urogenital System

¢ A. Revise the first paragraph of this
- - subsection to read as follows:
fﬂﬁ{_ ...dysfunctipn, vaginal discharge, and

gynecomastia; infertility, abkortion,
fetal defects.

B. Delete “opportunistic infections” from
the second paragraph of this subsection.

d. ~-DOSAGE AND ADMINISTRATION -

i. Neorlastic Diseases

A. Reliocate the last sentence of paragraph
one of this subsection to appear as the
second paragraph under HANDLING AND
DISPCOSAL.

73]

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

s

-1y
1

Leukemia: Acute lymphoblastic leukemia
in pediatric patients and young
adolescents 1s the most responsive to
present day chemotherapy. In young
adults and older patients, clinical
remission is more difficult to obtain
and early relapse is mecre common.

" Please revise your package insert labeling, as instructed
above, and submit 12 copies ¢f final printed insert
labeling.

Please note that we reserve the right to request further
chargges 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.
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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-#ide comparison of your proposed labeling with your
last submission with all differences annotated and
explained; "~

— e

: 2NNy
Jeryy Phillips /é;j )f B

- Lfecter -7
ivision of Labeling and Program Support
Office of Generic Drugs
Center fcor Drug Evaluation and Research

a

-l ‘l'!" ‘

FI‘
{
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LomArRe L7y FUA CLUEK LED ragh  aw -
ESTABLISHMENT EVALUATION REQUEST

SUMMARY REPORT

Application:  ANDA 40233/000 Priority: Org Code: 600
Stamp: 23-DEC-1996 Regulatory Due: Action Goal: District Goal: 23-FEB-1998
Applicant:  DURAMED PHARMS Brand Name:

5040 LESTER RD Established Name: METHOTREXATE

CINCINNATI, OH 45213 - Generic Name;

- : Dosage Form: TAB (TABLET)

Strength: 2.5 MG
FDA Contacts: ID = 122344 , Project Manager
M.SMELAJR  (HFD-625) 301-827-5848 , Team Leader

Overall Recommendation: )

WITHHOLD on 30-JUN-1998by J. D AMBROGIO (HFD-324)301-827-0062
WITHHOLD on 08-MAY-1998by R. WOODS (HFD-324)301-827-0062

Establishment: DMF No:
- AADA No:

) ..
Profile: CTL OAI Status: NONE Responsibilities: DRUG SUBSTANCE OTHER -~
Last Milestone: OC RECOMMENDATION TESTER -
Milestone Date: 06-APR-1999 v
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment: DMF No:

AADA No:

4 - 1504

Profile. TCM QAI Status: NONE Responsibilities: FINISHED DOSAGE
Last Milestone: ASSIGNED INSPECTION TO IB MANUFACTURER

FINISHED DOSAGE OTHER
TESTER
FINISHED DOSAGE PACKAGER

Milestone Date: 12-APR-1999

~

Establishment: . DMF No:

= AADA No:
Profile: CSN OAI Status: NONE _ Responsibilities: DRUG SUBSTANCE
Last Milestone: OC RECOMMENDATION MANUFACTURER
Milestone Date: 07-APR-1999
Decision: ACCEPTABLE
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13ArKe 177 FUA CUEK EES rage s .
ESTABLISHMENT EVALUATION REQUEST

SUMMARY REPORT

Reason: _BASED ON PROFILE -
Establishment; ' DMF No:

. T AADA No:
Profile: CTL ~- QAI Status: NONE . -Responsibilities: DRUG SUBSTANCE OTHER
Last Milestone: QC RECOMMENDATION ' TESTER
Milestone Date: 06-APR-1999 mn DOSAGE OTHER
Decision: ACCEPTABLE
Reason: BASED ON PROFILE

"'f"'f'.'

i
1
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\ 5\ ‘\-L\" o R
M\ \ culv L e Duramed Pharmaceuticals, Inc.
‘ i

\}L f 5040 Lester Road
: > 7 Cincinnati, Ohio 45213
The Art of Leadersbip... " ‘/‘J ) ’\{\ \:\Fr)" 'Y (513) 731.9900
The Science of Change v \}' N “L Wy
- \q.} ;r\_":,-‘\ ‘R\L
- . - :
- ‘E\ N
LT - NCA CRIC 227 L0
March 13, 1997 )

3 ,
- R\ i .
Mr. Jerry Phillips 4(9\ (’J}y N ,‘J -

Director, Division of Labeling and Program Support 50 W‘{/ l'/)
Office of Generic Drugs & k/ q’)
Center for Drug Evaluation and Research - - "l«l =
Food and Drug Administration “’ r_/J
Rockville, MD 20857 C | 1o M
RE: ANDA 40-233 for Methotrexate Tablets USP, 2.5 mg L f \Wb\"\’};ﬁi
Subject: Amendment ,

- - b .
Dear Mr. Phillips: .
Reference is made to your correspondence dated February 28, 1997 concerning minor g

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 ig‘éludes 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 you have any questions, please contact Ms. Annette Arlinghaus or the undersigned by
telephone at (513)-731-9900, or by fax at (513)-731-6482.

.

Sipeerely,

hn R. Rapoza,im

Vice President, Regulatory Affairs

- - AENED

Felob

GENERIC DRUES

Page 00163



ANDA 40-233

Duramed Pharmaceuticals, Inc.

Attention: thn_Repdza ADR R
5040 Lester Read - PROT
Cincinnati; OH 45213 ;

AMAARANT I IMAS

»

Dear Sir:

We acknowledge the receipt of your abbreviated new drug.
application submitted pursuant to Section 505(3j) 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, 1996

"r“!?'

DATE OF RECEIPT: December 23, 1996
DATE ACCEPTABLE FOR FILING: March 14, 1987

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 Q'Keefe

. Project Manager d
- {301) 594-0370 '

F'\
i

"8

VTN T T TN
Jerry Phillips ﬁozh/};;
Director
Division of La ing and Program Support
Office of Generic Drugs
Center for Drug Evaluation and Research

Sincerely 7ours,
)
[
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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-----------nnmmmmmeeeenn
Dosage and Administration (2) 11/2014

INDICATIONS AND USAGE------------=---m-ommmmmem

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).

« 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/m? 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)

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)

« 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
(6.7

-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)

» 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.

Revised: 11/2014

FULL PRESCRIBING INFORMATION: CONTENTS*
WARNING: SEVERE TOXIC REACTIONS, INCLUDING EMBRYO-
FETAL TOXICITY AND DEATH
1 INDICATIONS AND USAGE
1.1 Rheumatoid Arthritis including Polyarticular Juvenile Idiopathic
Arthritis
1.2 Psoriasis
1.3 Limitation of Use
2 DOSAGE AND ADMINISTRATION
2.1 Important Dosing Information
2.2 Rheumatoid Arthritis including Polyarticular Juvenile Idiopathic
Arthritis
2.3 Psoriasis
2.4 Administration and Handling
3 DOSAGE FORMS AND STRENGTHS
4 CONTRAINDICATIONS

Reference ID: 3655450

5 WARNINGS AND PRECAUTIONS
5.1 Organ System Toxicity
5.2 Embryo-Fetal Toxicity
5.3 Effects on Reproduction
5.4 Laboratory Tests
5.5 Risks from Improper Dosing
5.6 Patients with Impaired Renal Function, Ascites, or Pleural Effusions
5.7 Dizziness and Fatigue
5.8 Malignant Lymphomas
5.9 Tumor Lysis Syndrome
5.10 Concomitant Radiation Therapy
6 ADVERSE REACTIONS
6.1 Clinical Trials Experience
6.2 Other Adverse Reactions
7 DRUG INTERACTIONS
7.1 Aspirin, Nonsteroidal Anti-Inflammatory Drugs, and Steroids
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7.2 Proton Pump Inhibitors (PPIs)
7.3 Oral Antibiotics

7.4 Hepatotoxins

7.5 Theophylline

7.6 Folic Acid and Antifolates
7.7 Mercaptopurine

7.8 Other Drugs

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

8.3 Nursing Mothers

8.4 Pediatric Use

8.5 Geriatric Use

8.6 Females and Males of Reproductive Potential
8.7 Renal Impairment

8.8 Hepatic Impairment
10 OVERDOSAGE
11 DESCRIPTION
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
12.2 Pharmacodynamics
12.3 Pharmacokinetics
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
14 CLINICAL STUDIES
14.1 Rheumatoid Arthritis
14.2 Polyarticular Juvenile Idiopathic Arthritis
15 REFERENCES
16 HOW SUPPLIED/STORAGE AND HANDLING
17 PATIENT COUNSELING INFORMATION
*Sections or subsections omitted from the full prescribing information are not
listed

Reference ID: 3655450
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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/m? 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/m?wk in
children, there are too few published data to assess how doses over 20 mg/m?/wk might affect the risk of
serious toxicity in children. Experience does suggest, however, that children receiving 20 to 30 mg/m*wk
(0.65 to 1.0 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
drugs®.

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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eAlcoholism 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)].

eHypersensitivity

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/mm?) was seen in 2 patients,
thrombocytopenia (platelets <100,000/mm?) in 6 patients, and pancytopenia in 2 patients.

6
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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, Il, I11a), 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 I11b or 1V).

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/m?).
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/mm?®).

Incidence 1% to 3%: Rash/pruritis/dermatitis, diarrhea, alopecia, leukopenia (WBC less than 3000/mm?),
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/m?/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/m%wk in pJIA, the published data for doses
above 20 mg/m?/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;
histoplasmaosis, 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, ecchymaosis,
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
00genesis 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/m?) [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
14
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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:

N N
HE”Y CH,
N( ) ( ) CHN CONH
: |
NH,

HOOCCH,CH; == C --=CO0H
1

H
C20H22N805 M.W.= 454.45

Otrexup contains methotrexate in a sterile, preservative-free, unbuffered solution with a 27 gauge %2 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 26 | 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

15
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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/m? or less, methotrexate is generally well absorbed with a mean bioavailability of
about 60%. The absorption of doses greater than 80 mg/m? is significantly less, possibly due to a saturation
effect.

In 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/m? 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/m? dose) and fraction of dose absorbed. The absorption of doses greater than 40
mg/m? has been reported to be significantly less than that of lower doses. Food has been shown to 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/m?/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/m?). 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/m?), or for JIA
(3.75 to 26.2 mg/m?), 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 1V 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.
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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/m? 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/m?/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/m? 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.!

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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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:
e 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:

0 gastrointestinal 0 herve
0 bone marrow o lung

o liver o kidneys
0 immune system 0 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:

0 vomiting 0 neck stiffness

o diarrhea o paralysis

0 mouth sores o irritability

o fever o sleepiness

o confusion 0 problems with

o0 weakness coordination

o temporary blindness o dry cough

0 seizures o trouble breathing
o0 headache o severe skin rash
0 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:
e for a minimum of 3 months after treatment with Otrexup for males.
e 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:

e are pregnant or planning to become pregnant. See “What is the most

important information 1 should know about Otrexup?”

e are breastfeeding.

e 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.

e 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 1 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.
e Take Otrexup exactly as your doctor tells you to take it.
e Inject Otrexup only 1 time each week. Do not take Otrexup every day.
Taking Otrexup every day may cause death from toxicity.
e 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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e 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.

o 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.

e If you inject too much Otrexup, call your doctor or go to the nearest hospital
emergency room right away.

What should 1 avoid while taking Otrexup?

e Do not drink alcohol while taking Otrexup. Drinking alcohol can increase your
chances of getting serious side effects.

e 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.

e 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?”’

o 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.

e 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.

o 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 = headache

e stomach pain e bronchitis

= indigestion (dyspepsia) = low red, white, and

= mouth sores platelet blood cell count

e rash » hair loss

= stuffy or runny nose and » dizziness

sore = sensitivity to light
throat e burning skin lesions

e diarrhea e lung problems

= abnormal liver function

tests

e vomiting
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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?

e Do not throw away in the household trash. Put used Otrexup in a FDA-
cleared sharps disposal container right away after use.

e If you do not have a FDA-cleared sharps disposal container, you may use a
household container that is:

0 made of a heavy-duty plastic

0 can be closed with a tight-fitting, puncture-resistant lid, without sharps being
able to come out

0 upright stable during use

o leak-resistant

o properly labeled to warn of hazardous waste inside the container

e 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.

e 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.

e Safely dispose of Otrexup that is out of date or is no longer needed.

How should | store Otrexup?

Store Otrexup at room temperature between 68°F to 77°F (20°C to 25°C)
e Do not freeze
o 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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