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1.0

Executive Summary

1.1

Recommendation:

Office of Clinical Pharmacology/Division of Clinical Pharmacology-2 has reviewed Antares Pharma’s
NDA 204824 requesting approval of Otrexup, an auto-injector product for methotrexate, and finds the
proposed drug product acceptable from a clinical pharmacology perspective.
1.2

Phase 4 commitments:

From a clinical pharmacology perspective, no Phase 4 commitment is applicable to this NDA.
1.3

Summary of important clinical pharmacology findings:

The NDA for Otrexup (methotrexate injection) was submitted under 505(b)(2) regulations referencing
literature as well as three previously approved methotrexate products: NDA 011719 (Hospira’s
methotrexate injection approved August 10, 1959), NDA 008085 (Dava’s oral methotrexate tablets
approved December 7, 1953) as well as ANDA 40-632 for Methotrexate Preservative-Free Injection from
Bedford approved on August 12, 2005 . Otrexup is a combination drug-device auto-injector product
intended for self-administration of a fixed dose of methotrexate, 10, 15, 20 and 25 mg , as a once weekly
administration. Since Otrexup is a combination drug-device auto-injector product, CDRH has been
consulted for a review of the device part of this product.
The currently approved and marketed methotrexate products are indicated for neoplastic, rheumatology
and psoriasis indications. However, the sponsor’s proposed indications do not include neoplastic diseases
as Otrexup is intended as a convenience formulation for self or caregiver use in the home setting. The
sponsor seeks approval for rheumatoid arthritis (RA) including polyarticular-course juvenile rheumatoid
arthritis (pJIA) as well as moderate to severe psoriasis (PsA).
Since the sponsor is seeking the approval of rheumatology as well as psoriasis related indications, the
NDA was split into Original 1-Submission (Standard) and the Original 2-Submission (Standard), which
are being handled by the clinical divisions, DPARP and DDDP, respectively.
• The Original 1 submission involves the proposed indication of rheumatoid arthritis including
polyarticular-course juvenile rheumatoid arthritis.
• The Original 2 submission involves the proposed indication of treatment of moderate to severe psoriasis.
The sponsor included data from two relative BA/BE clinical pharmacology studies in this NDA providing
a PK bridge to both previously approved products for methotrexate, i.e., Hospira’s methotrexate injection
(NDA 011719) and Dava’s oral methotrexate tablets (NDA 008085).
-

-

Study MTX-10-001 evaluated the PK of Otrexup as compared to methotrexate injection (NDA
11719). Results indicate that methotrexate Cmax and AUC, after administration with Otrexup, is
similar to the same dose of SC or IM injections of approved parenteral methotrexate product. The
90% CIs of the ratios of the geometric LS means of dose normalized Cmax and AUC parameters
for the test product (Otrexup) were within the bioequivalence range of 80% to 125% when
compared to the SC and IM methotrexate injection product. This indicates that, in a clinical
setting, whether Otrexup is administered SC or IM, it will lead to systemic methotrexate exposures
that are similar to the currently marketed SC or IM parenteral injections of methotrexate.
Study MTX-10-003 evaluated the PK of Otrexup as compared to methotrexate oral tablets (NDA
008085). Results indicate that methotrexate exposure (AUC) with Otrexup was higher than oral
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methotrexate at all dose levels tested (10, 15, 20 and 25 mg). The quantitative differences in
systemic exposure between Otrexup and oral methotrexate were not similar across all doses.
AUC(0-inf) was higher for the same methotrexate dose of Otrexup than for oral methotrexate,
ranging between ~13% higher (at 15 mg dose) to ~36% higher (at 25 mg dose). This indicates that
if patients taking oral methotrexate switch to Otrexup at the same dose, they will exhibit higher
systemic exposure of methotrexate. This study also showed that methotrexate exposure with
Otrexup is similar when administered in the abdomen or the thigh and both these sites can be used
as potential injection sites for Otrexup.
The NDA also includes data from two additional studies. Study MTX-10-002 (open-label safety study)
evaluated the ability of RA patients to self-administer Otrexup after training, and Study MTX-10-004 (a
device usability study). Primary efficacy and safety support for this NDA comes from several published
articles which will be reviewed by Dr. Peter Starke, the medical officer for DPARP and by Dr. Trajkovic,
the medical officer for DDDP.
Overall, the sponsor has adequately bridged their product to the approved references with relative BA/BE
studies and the NDA is acceptable from a clinical pharmacology perspective.
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2.

Question Based Review

2.1

General Attributes/Background:

2.1.1 What pertinent regulatory background or history contributes to the current assessment of
the clinical pharmacology and biopharmaceutics of this drug?
The NDA for Otrexup (auto-injector dispensing methotrexate) was submitted under 505(b)(2) regulations
referencing both literature and previously approved methotrexate products. Currently approved NDAs for
methotrexate include NDA 011719 (Hospira’s methotrexate injection approved on August 10, 1959) and
NDA 008085 (Dava’s oral methotrexate tablets approved on December 7, 1953). Due to the shortage of
Hospira’s methotrexate product, the sponsor employed a generic methotrexate product from Bedford
(ANDA 40-632, approved on August 12, 2005) in clinical pharmacology studies for this application
which is also listed in the Orange Book as a reference listed drug (RLD). Therefore, the application also
needed to reference this product.
Otrexup is a combination drug-device auto-injector product delivering a fixed dose of methotrexate at 10,
15, 20 and 25 mg. Because it is intended as a convenience formulation for self or caregiver use in the
home setting, the applicant’s proposed indications for this product are limited to RA, pJIA, and psoriasis,
and do not include treatment of neoplastic diseases.
In this NDA, the sponsor is seeking the approval of several indications; therefore, it includes the Original
1-Submission (Standard) and the Original 2-Submission (Standard), which is being handled by the clinical
divisions, DPARP and DDDP, respectively.
• The Original 1 submission involves the proposed indication of rheumatoid arthritis including
polyarticular-course juvenile rheumatoid arthritis.
• The Original 2 submission involves the proposed indication of treatment of moderate to severe psoriasis.
The primary difference between the approved methotrexate products and the sponsor’s product is that the
sponsor’s product, Otrexup, is an auto-injector presentation available as fixed doses of 10, 15, 20 and 25
mg methotrexate for once weekly self-administration. Whereas the approved methotrexate products
(injection or tablets), can be dosed with much more flexibility (in terms of total dose) and at much higher
doses, depending on the patient population and indications, which include several oncology indications.
The sponsor indicates that the intended route of administration of methotrexate through Otrexup is
subcutaneous (SC). Since the current approved labeling for methotrexate injection only includes dosing
instructions for intramuscular (IM) administration, the SC route of delivery for methotrexate could be
considered a new route of delivery for methotrexate. However, the current approved labeling for
methotrexate injection does indicate that both, SC and IM administration of methotrexate, may be
advantageous over oral route for methotrexate administration (better absorption and fewer gastrointestinal
side effects) indicating that methotrexate could be used SC. In addition, the sponsor has provided
published information in support of efficacy of methotrexate when administered through the SC route in
addition to the IM route. As such, it seems that the SC route of administration for methotrexate is not
really a novel route for methotrexate administration and has been frequently employed as a route of
delivery in clinical setting for parenteral methotrexate administration. Refer to the clinical review in
DARRTS by the medical officers, Dr. Peter Starke, and Dr. Snezana Trajkovic, for a review of literature
articles provided in support of safety, efficacy and dosing of the product as proposed to be labeled for the
different indications.
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subcutaneously once weekly. Patients requiring doses less than 10 mg per week may not be
(b) (4)
suitable for treatment with Otrexup. Dosages may be adjusted in 5 mg increments at
intervals to achieve optimal clinical response. Therapeutic response usually begins within 3 to 6
weeks and the patient may continue to improve for another 12 weeks or more.

2.2

-

Polyarticular-Course Juvenile Rheumatoid Arthritis: The recommended starting dose for
Otrexup is 10 mg/m2 given subcutaneously once weekly. Patients requiring doses less than 10 mg
per week may not be suitable for treatment with Otrexup. Dosages may be adjusted in 5 mg
(b) (4)
increments every
to achieve optimal clinical response.

-

Moderate to Severe Psoriasis: The recommended starting dose for Otrexup is 10-25 mg given
subcutaneously once weekly. Patients requiring doses less than 10 mg per week may not be
(b) (4)
suitable for treatment with Otrexup. Dosages may be adjusted in 5 mg increments every
(b) (4)
to achieve optimal clinical response.
General Clinical Pharmacology

2.2.1 What are the design features of the clinical pharmacology and clinical studies used to
support dosing or claims?
Two clinical pharmacology studies (MTX-10-001 and MTX-10-003) as described below, have been
conducted in the support of this 505(b)(2) NDA referencing previously approved oral and parenteral
methotrexate products. No clinical safety/efficacy studies with Otrexup were conducted. The NDA
references several published studies for establishing safety and efficacy at proposed doses and for
proposed indications. In addition to 2 relative BA/BE studies, the NDA also includes data from an openlabel safety study (Study MTX-10-002) and a device usability study (Study MTX-10-004).
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2.2.2

What are the known PK characteristics of methotrexate and its metabolites?

The following PK information is obtained from currently approved labels for oral and parenteral
methotrexate and is relevant to the populations in which this product will be administered.
Absorption – In adults, oral absorption appears to be dose dependent. Peak serum levels are reached
within one to two hours. At doses of 30 mg/m2 or less, methotrexate is generally well absorbed with a
mean bioavailability of ~60%. The absorption of doses greater than 80 mg/m2 is significantly less,
possibly due to a saturation effect.
Distribution – After intravenous administration, the initial volume of distribution is approximately
0.18 L/kg and steady-state volume of distribution is approximately 0.4 to
0.8 L/kg.
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. Methotrexate is partially
metabolized by intestinal flora after oral administration.
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Half-Life – The terminal half-life reported for methotrexate is approximately 3-10 hours for patients
receiving treatment for psoriasis, or rheumatoid arthritis or low dose antineoplastic therapy (less than 30
mg/m2). For patients receiving high doses of methotrexate, the terminal half-life is 8-15 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 has been detected in human breast milk. The highest breast milk to plasma concentration
ratio reached was 0.08:1.
2.3

Intrinsic Factors

2.3.1. Does age, weight, race, or disease state affect the PK of the drug? What dosage regimen
adjustments are recommended for the subgroups?
No formal studies were conducted to evaluate effects of intrinsic factors on methotrexate exposure in this
NDA.
Body weight: The sponsor analyzed differences in methotrexate exposure, if any, based on body weight
in Study MTX-10-003. Compared with the oral administration of methotrexate after 24 hours, the total
systemic exposure (AUC 0-24) with Otrexup was about 43% higher for subjects with body weight (BW)
< 75 kg, 25% higher for subjects with body weight (BW) ≥ 75 and < 100 kg; and 10% higher for subjects
with BW ≥ 100 kg.
A scatter plot of body weight vs. AUC0-24 (Otrexup administered in abdomen) is shown below:
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A scatter plot of body weight vs. AUC0-24 (Otrexup administered in thigh) is shown below:

Reviewer’s comments: Although there seems to be a linear correlation between weight and methotrexate
systemic exposure, the difference in exposure (AUC) does not seem to be dramatic in subjects at the lower
end of the weight range vs. subjects at the higher end of the weight range. Moreover, the methotrexate
dose is generally titrated to effect. As such, no specific dosing recommendations need to be made based
on the body weight analysis.
Pediatrics: The addition of an auto-injector to an injectable methotrexate (a drug/device combination)
does not trigger PREA, as this change is not considered to be a new dosage form. However, the sponsor’s
proposed route of administration (SC delivery of methotrexate via Otrexup) for treatment of RA,
including pJIA, triggers PREA as the RA indication in the current approved methotrexate products is not
labeled for SC dosing. The current approved parenteral methotrexate products are already labeled for SC
administration in patients with JRA (pJIA) which is the pediatric counterpart of RA in adults. As such,
since this is a 505(b)(2) NDA referencing currently approved and marketed methotrexate products that are
already labeled for SC and IM dosing in children, PREA requirements are satisfied and the pediatric
assessment is considered complete for children 2 years of age and older. The medical reviewer from
DPARP, Dr. Peter Starke recommends that the requested waiver from pediatric assessments in children
under 2 years of age is acceptable, as the disease does not exist in this age group. For the psoriasis
indication, DDDP indicated that they plan to grant a full waiver of studies in the pediatric population with
psoriasis for safety reasons (such as fatal toxic reactions), and will label the product accordingly. The
application was discussed at the Pediatric Review Committee (PeRC) meeting on June 4, 2013 and PeRC
concurred with the Divisions’ recommendations.
2.5

General Biopharmaceutics

2.5.1 What is the relative bioavailability of the proposed test product when compared to the
approved reference products?
Otrexup was found to be equivalent in terms of systemic methotrexate exposure (AUC) as well as peak
plasma concentration (Cmax) to both the subcutaneous and intramuscular administrations of approved
methotrexate injection (Study MTX-10-001).
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Otrexup was not found to be equivalent to the approved oral methotrexate tablets. Whereas systemic
exposure of methotrexate with Otrexup increased linearly over a dose range of 10-25 mg, systemic
exposure of methotrexate with oral methotrexate tablets leveled off at 15 mg staying similar between 15
through 25 mg of oral methotrexate indicating saturated oral absorption of methotrexate. Otrexup was
found to yield similar exposures of methotrexate when administered into the abdomen or the thigh (Study
MTX-10-003).
Study MTX-10-001 was a randomized, open-label, multi-center, 3-way crossover design study conducted
in subjects with adult RA currently undergoing treatment with methotrexate. The methotrexate treatments
in 4 dose groups (10 mg, 15 mg, 20 mg, or 25 mg) were investigated over the course of 3 treatment
periods. The 3 treatment periods were each 1-week in duration and individual doses of methotrexate were
separated by intervals of at least 7 days for washout. During each treatment period, all subjectsreceived
the assigned dose of MTX via 1 of the following 3 treatments:
(b) (4)
• SC injection with Otrexup (Treatment A),
• SC injection without device (Treatment B); or
• IM injection (Treatment C).
Study MTX-10-001 showed that the 90% CIs for the test treatment (Otrexup) when administered as the
proposed to be marketed device were within 80-125% of the approved parenteral methotrexate product
(administered as both intramuscular and subcutaneous injections).
A dose-normalized plasma profile comparison (Otrexup was administered at all 4 doses, 10, 15, 20 and 25
mg) for the 3 treatments is shown below (Figure 1):
Figure 1: Plasma profiles of methotrexate when administered as Otrexup (test product) and as SC or IM
injections of the approved parenteral methotrexate (references)
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Table 1: BE analysis for the 3 treatments, i.e., Otrexup (test product) and as SC or IM injections of the
approved parenteral methotrexate (references)

Reviewer’s comments: Study MTX-10-001 showed that the 90% CIs for the test treatment (Otrexup) when
administered as the proposed to be marketed device were within 80-125% of the approved reference
treatment (intramuscular or subcutaneous).
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Study MTX-10-003 was a randomized, open-label, multi-center, 3 way cross-over study in patients
undergoing treatment with methotrexate conducted at 3 sites and approximately 12 weeks in duration. The
primary objectives were to compare the relative bioavailability of methotrexate following oral
administration vs. Otrexup. Otrexup was administered into 2 different injection sites, i.e., the abdomen
and the thigh to compare the relative bioavailability of Otrexup when administered through these 2 sites as
possible injection sites for Otrexup. Four dose groups (10 mg, 15 mg, 20 mg and 25 mg) were
investigated over 3 treatment periods, each 1 week in duration separated by intervals of at least 7 days for
washout. In each treatment period all subjects received the assigned dose of MTX via one of the following
3 treatments:
• Oral MTX (Treatment A)
• SC injection of MTX into the abdomen using the Methotrexate Injection device (Treatment B)
• SC injection of MTX into the thigh using the Methotrexate Injection device (Treatment C)
A dose-normalized plasma profile comparison (Otrexup was administered at all 4 doses, 10, 15, 20 and 25
mg) for the 3 treatments is shown below in Figure 2 and the BE analysis for comparing relative BA of
Otrexup vs. oral methotrexate tablets and for comparing relative BA of Otrexup when injected into the
abdomen vs. the thigh, is shown below in Tables 2 and 3 respectively:
Figure 2: Plasma profiles of methotrexate when administered as Otrexup (abdomen or thigh) and as oral
tablets (reference).
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Table 2: BE analysis comparing Otrexup (administered intramuscular or subcutaneous) to oral
methotrexate at the 4 doses tested

Table 3: BE analysis comparing Otrexup administration into the abdomen or the thigh
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Reviewer’s comments: Study MTX-10-003 showed that methotrexate exposure with Otrexup is higher
than that observed with oral methotrexate tablets. As shown in Figure 3 below, systemic exposure of
methotrexate (AUC) with Otrexup increases linearly from 10 to 25 mg. However, with oral methotrexate
administration, the oral absorption is saturated at 15 mg dose and does not seem to increase with
increasing doses. From Table 2, Otrexup leads to higher systemic exposures of methotrexate as compared
to oral methotrexate by 17%, 13%, 31% and 36% at 10, 15, 20 and 25 mg doses respectively. These
differences in bioavailability between oral methotrexate and Otrexup, will be included in the product
labeling. The differences in bioavailability seem to exist due to the fact that methotrexate exposure from
oral methotrexate shows a plateau effect starting at 15 mg that is not observed for Otrexup. Differences in
oral vs. parenteral absorption mechanisms could be one of the reasons for this difference in exposures
between the two routes.
A plot of AUC vs. methotrexate dose (10 through 25 mg) as observed in Study MTX-10-003 is shown
below in Figure 3:
Figure 3: Plot of Mean AUC(0-24) (ng·hr/mL) for Methotrexate When Administered as Otrexup
(abdomen or thigh) vs. Oral Route

Reviewer’s comments: Study MTX-10-003 also showed that Otrexup yields similar methotrexate systemic
exposures when administered into abdomen or the thigh and this data will also be incorporated into the
product labeling.
2.6 Analytical Section
2.6.1

What bioanalytical methods are used to assess methotrexate concentrations?

Two separate methods were validated for measurement of parent drug, methotrexate only (method MBL10922M01) or measurement of both parent and metabolite, i.e., methotrexate and 7-hydroxymethotrexate
(method MBL-11910M01). In these methods, methotrexate and 7-hydroxy methotrexate was extracted
from 0.100 mL of human plasma by protein precipitation prior to LC-MS/MS analysis. A summary of
method validations for both these methods is presented below:
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Table 4: Analytical validation summary for method MBL-10922M01, for measurement of methotrexate
only

Table 5: Analytical validation summary for method MBL-11910M01, for measurement of methotrexate
and 7-hdroxymethotrexate
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Reviewer’s comments: The assay validation criteria including the accuracy and precision parameters are
acceptable.
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3.

Labeling Recommendations

The sponsor’s proposed label was significantly modified by the Agency. Since the label is still undergoing
several changes, the reader is requested to see the final approved label after the approval of the drug
product. From a Clinical Pharmacology perspective, the following labeling language is recommended to
be included in section 12.3 (Clinical Pharmacology/Pharmacokinetics) in addition to the standard
language that will be borrowed from the listed drugs.
Recommended language to be added in section 12.3, Pharmacokinetics:
‘In relative bioavailability studies in healthy subjects, systemic exposure of methotrexate was found to be
similar between Otrexup and intramuscular or subcutaneous administration of methotrexate injection at
the same dose, however systemic exposure of methotrexate was higher with Otrexup as compared to oral
administration of methotrexate at the same dose. 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.’
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15 Are the pediatric exclusivity studies adequately designed to
demonstrate effectiveness, if the drug is indeed effective?
16 Did the applicant submit all the pediatric exclusivity data, as described
in the WR?
17 Is there adequate information on the pharmacokinetics and exposurex
response in the clinical pharmacology section of the label?
General
18 Are the clinical pharmacology and biopharmaceutics studies of
x
appropriate design and breadth of investigation to meet basic
requirements for approvability of this product?
19 Was the translation (of study reports or other study information) from
another language needed and provided in this submission?

x

x
x
x

x
x

x

IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE?
YES

Clinical Pharmacology and Biopharmaceutics Filing Form/Checklist for NDA 204824
Reference ID: 3254067

CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS
FILING FORM/CHECKLIST FOR NDA/BLA or Supplement
If the NDA/BLA is not fileable from the clinical pharmacology perspective, state the reasons and provide
comments to be sent to the Applicant.
None.
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter.
None.
Additional comments: In addition to 2 relative BA studies, sponsor has conducted 2 additional studies, a
single-dose safety study (MTX-10-002) and a device usability study (MTX-10-004). The sponsor has also
summarized information available in literature for safety and efficacy of subcutaneous administration of
methotrexate, as the sc route is not an approved route of administration in the current approved labels for
methotrexate products. Since the sponsor is requesting for a new route of administration for methotrexate,
the application triggers PREA and the sponsor has submitted a pediatric plan requesting full waiver from
conducting pediatric studies citing several reasons which on a preliminary review were found to be
reasonable by the reviewing medical officer, Dr. Peter Starke.
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