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  The carcinogenic risk from exposure to  
has been evaluated in an IARC monograph, and it was determined that there is 
inadequate evidence in humans for the carcinogenicity of   were not 
classifiable as to their carcinogenicity to humans (Group 3) . 
 
Based on the lack of clear data, and the proposed level being lower than the TTC of 1.5 
mcg/day, the proposed level of  appears reasonably safe. 
 
Conclusion 
There are no concerns from the nonclinical perspective related to the safety qualification 
of leachables in Rasuvo.  
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1 Executive Summary 

1.1 Introduction 

Medac Pharma, Inc. (Medac) submitted a 505 (b)(2) application for Methotrexate 50 
mg/mL Pre-filled Pen (injection) for the treatment of rheumatoid arthritis (RA), 
polyarticular juvenile idiopathic arthritis (pJIA), and psoriasis.  The review is being 
conducted with a standard review clock of 10 months, with a PDUFA goal date of July 
10, 2014. 
 
The systemic safety of methotrexate is supported by reference to approved 
methotrexate products under NDA 011,719 (Methotrexate Injection; Hospira Worldwide 
Inc.) and NDA 008,085 (Methotrexate Tablets; Dava Pharmaceuticals Inc.).  Local 
tolerance is supported by previous human experience, and a single dose GLP rabbit 
study reviewed here.     
 
FDA accepts reference to approved listed product labeling and the public literature to 
support the labeling of the proposed product. 

1.2 Brief Discussion of Nonclinical Findings 

The pivotal single dose local tolerance study was conducted in male rabbits with 
methotrexate (50 mg/mL) administered subcutaneously.  Animals received single doses 
of 25 mg methotrexate on the left side, and single doses of 0.9% aqueous NaCl solution 
on the right side.  Animals were dosed by intravenous, intraarterial, intramuscular, 
paravenous and subcutaneous bolus injection.  The SC route is the intended route of 
administration for humans; the additional routes reflect accidental injection sites.  At 48 
hours, 96 hours and 14 days after administration, 2 animals were sacrificed and the 
injection sites were examined macro- and microscopically.  There were no test article 
related findings.   
 

1.3 Recommendations 

1.3.1 Approvability 

NDA 205776 is recommended for approval from the nonclinical perspective. 
 

1.3.2 Additional Non Clinical Recommendations 

See Labeling Recommendations. 

1.3.3 Labeling 

Recommended line editing of the proposed text for the nonclinical sections of the 
Rasuvo label is provided below. Changes are presented as strikethroughs for deletions 
or in red font for additions.  Indications and Usage and Sections 8.1, 8.3, 12.1, and 13.1 
were reviewed and are shown below.   
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In the opening IND submission (IND 109543), the sponsor proposed a bioavailability 
study comparing the proposed drug product (methotrexate 50mg/mL) administered 
subcutaneously by a disposable autoinjector with the marketed approved oral 
methotrexate tablets (Dava).  The sponsor also proposed a human factors/usability 
study.  Nonclinical and clinical data indicated possible teratogenicity, therefore the 
sponsor was asked to require that subjects use highly effective contraception.  The 
sponsor addressed this issue, and the studies were determined safe to proceed.   
 

3 Studies Submitted 

3.1 Studies Reviewed  

Local tolerance test of methotrexate 50 mg/mL in rabbits after a single intravenous, 
intramuscular, intraarterial, paravenous and subcutaneous administration (study 
#20070/06, GLP). 

3.2 Studies Not Reviewed  

None. 

3.3 Previous Reviews Referenced 

IND 109543, Division of Pulmonary Allergy and Rheumatology Products, Pharm/Tox 
Reviewer Dr. Mamata De, 7/19/2012 (single dose non-GLP local tolerance study in 2 
rabbits). 

4 Pharmacology 
The pharmacology of methotrexate is well characterized.  Methotrexate is a folic acid 
antagonist that causes competitive inhibition of the enzyme dihydrofolate reductase, 
leading to inhibition of DNA synthesis.   
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Methods 
Doses: 0 (0.9% NaCl), 25 mg Methotrexate  

Frequency of dosing: Single dose 
Route of administration: Single intravenous, intraarterial, intramuscular, 

paravenous and subcutaneous bolus injection 
Dose volume: 0.5 mL 

Formulation/Vehicle: Not stated in study report.   
Species/Strain: Rabbit/Himalayan 

Number/Sex/Group: 2 males per time point (48 hrs, 96 hrs, 14 days 
after dosing) 

Age: 5.5 - 6 months 
Weight: 2.0 - 2.5 kg 

Satellite groups: None 
Unique study design: None 

Deviation from study protocol: The sponsor did not report any deviations. 
 
Study design: 
Animals received single doses of methotrexate on the left side, and single doses of 
0.9% aqueous NaCl solution on the right side.  The test article was administered once in 
the following locations: 
-intravenous (IV): into the marginal vein of the ear 
-intramuscular (IM): into the gastrocnemius muscle (gluteus maximus) 
-intraarterial (IA): into the central artery of the ear 
-paravenous (PV): beside the vena saphena parva 
-subcutaneous (SC.): under the dorsal skin 
 
The SC route is the intended route of administration for humans.  The additional routes 
reflect injections made in error.  At 48 hours, 96 hours and 14 days after administration, 
2 animals were sacrificed and the injection sites were examined macro- and 
microscopically.   

 
‘m” = male 
(Sponsor’s table) 

Observations and Results 

Mortality 

There were no mortalities. 

Clinical Signs and Macroscopic Inspections 
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Clinical signs were checked and recorded daily.  Local reactions were inspected 
macroscopically 2, 24, 48, 96 hours and 14 days after administration.   
 
No clinical signs were noted by the sponsor. 

Body Weights 

Animals were weighed before dosing, and at weekly intervals.  There were no notable 
test article related changes in body weight gain. 

Gross pathology 

Animals were sacrificed at 48 hours, 96 hours, and 14 days after dosing.  Two animals 
were sacrificed at each time point by T61 injection into the contralateral ear vein, which 
had not been used for tattooing for animal identification. 
 
There were no macroscopic findings. 

Histopathology 

Adequate Battery: Yes.  Dosing sites were collected for evaluation.   
 
Peer Review: No 
 
Histological Findings:  
 
There were no clear test article related findings for any of the routes of administration.  
For the IV route, there were no findings reported at the site of methotrexate injection.  
Histopathological findings were noted for the IM, IA, PV, and SC routes of 
administration, but they appeared to be nonspecific reactions.   
 

Toxicokinetics 

Not performed. 

Dosing Solution Analysis 

Not performed. 

6 Integrated Summary and Safety Evaluation 
Medac Pharma, Inc. (Medac) submitted a 505 (b)(2) application for Methotrexate 50 
mg/mL Pre-filled Pen (injection) for the treatment of rheumatoid arthritis (RA), 
polyarticular juvenile idiopathic arthritis (pJIA), and psoriasis.  The sponsor is relying 
upon FDA finding of safety and effectiveness of marketed approved methotrexate 
tablets (USP, Dava Pharmaceuticals, Inc) under NDA 008085, and methotrexate 
injection (USP, Hospira Worldwide, Inc.) under NDA 011719.  The proposed 
Methotrexate 50 mg/mL Pre-filled Pen (Rasuvo) differs from these products with regard 
to the route of administration for RA and psoriasis(subcutaneous), concentration (50 
mg/mL), and the addition of a device.   
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(July 19, 2012).  Briefly, two concentrations of methotrexate were tested (50 mg/mL and 
10 mg/mL).  Animals (1 male, 1 female) received 0 (0.9% NaCl), 50 mg (50 mg/mL 
formulation), 100 mg (50 mg/mL formulation), and 10 mg (10 mg/mL formulation) 
methotrexate SC.  Each animal received all 4 injections at separate administration sites, 
with methotrexate administered on the left side, and the control administered on the 
right side.  There were no test article related macroscopic or microscopic findings. 
 
FDA accepts reference to approved listed product labeling and the public literature to 
support the labeling of the proposed product.  Recommendations to the nonclinical 
portions of the label are shown in Section 1.3.3 of this review, and are consistent with 
approved methotrexate products. 
 
Based on the well-established safety of methotrexate and the lack of findings in the 
nonclinical local tolerance study, there are no safety issues from the nonclinical 
perspective.  The NDA is recommended for approval from the nonclinical perspective.  

7 Appendix/Attachments 
 
Appendix 1: Pharm/Tox Review by Dr. Mamata De, IND 109543, July 19, 2012. 
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Division of Pulmonary, Allergy, and Rheumatology Products 
Preliminary Pharmacology/Toxicology Safety Review

IND:  109,543 
Sponsor:  medac Gesellschaft für klinische Spezialpräparate mbH (medac 
GmbH)
Agent for sponsor: Antoinette Azevedo 
Drug Product:  Metoject® Pre-Filled Pen (Methotrexate 50 mg/mL solution for 
injection in prefilled syringe)  
Indication:  Treatment of rheumatoid arthritis, psoriasis, and JIA 

Overview: The proposed clinical trial, MC-MTX.15/HF, is safety to proceed from 
nonclinical perspective.  The sponsor did not submit any pivotal nonclinical data, 
but such data may not be needed because there is sufficient clinical data to 
evaluate the safety of the proposed use. 

Background: Methotrexate (MTX) is a folic acid antagonist; it inhibits 
dihydrofolate reductase and thus inhibits DNA synthesis.    MTX oral tablets have 
been approved for use in RA patients for a long period of time.  While the 
injectable formulation of MTX is not approved for RA, the label references the RA 
indication. In addition, there is extensive clinical experience and publications 
regarding the safety and efficacy of injectable MTX in RA.

The Sponsor plans to seek approval for a subcutaneous injectable formulation of 
methotrexate in an autoinjector, via a 505(b) (2) application with oral 
methotrexate as the reference listed drug.

Clinical Protocol: For the marketing of MTX by subcutaneous injection in USA, 
the Sponsor proposed a clinical protocol, MC-MTX.15/HF, entitled ‘Evaluation of 
Rheumatoid Arthritis Patient Performance Using the Metoject® Prefilled Pen 
(Methotrexate 50 mg/mL, prefilled pen) for Subcutaneous Injection and 
Subsequent Pharmacokinetic Assessment of Drug Delivery.  This clinical 
protocol is a human factors/usability study in adults to assess the usability, 
safety, and pharmacokinetics of methotrexate injection, (50 mg/mL solution) 
delivered in a prefilled syringe that is sealed in a disposable prefilled pen 
(Metoject®) for patients with RA. Under this protocol, the patients will inject 
Methotrexate (50 mg/ml) 15 mg (0.3 ml) SC weekly for 2 doses.  It will be 
injected by an autoinjector.  Male and female RA patients (age 21 years of age 
and older) will be included in the study. Women of childbearing potential will be 
included in this study.  In an IR dated June 21, 2012, the Sponsor was asked to 
include appropriate contraceptive methods as MTX is a known teratogen. 

Previous Human Experience:
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Sponsor’ Previous Clinical Experience: The Sponsor conducted 6 clinical trials in 
Europe to support marketing of the 50 mg/mL MTX injectable solution as follows. 

The results from the pharmacokinetics studies showed that exposures from SC 
and IM administration were comparable. The exposure from SC MTX solution is 
similar to the exposure from the IV parenteral solution which is an approved 
product for neoplastic lesions.  The bioavailability from oral MTX tablets is 50%.
On the methotrexate injectable label, the data from oral methotrexate in RA is 
referenced.  MTX IV (16 mg) is approved as per MTX injectable label for 
parenteral injection.  No new safety concerns were identified after SC 
administration (15 mg) in human (Medical reviewer, Dr Janet Maynard agreed 
with the assessment email dated July 12, 2012).

Drug Formulation: The drug/device combination product to be used in this study 
is the Metoject® prefilled pen.  The drug product contains methotrexate  
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 in an aqueous sterile solution for injection.   There are no novel 
excipients in the drug product.   

Regulatory History: A Pre-IND meeting was held on October 14, 2010.  In the 
PIND meeting minutes (dated 11-08-2010) the Sponsor was recommended to 
monitor impurities and degradation products of all active and inactive ingredients.  
Note: Based on the summary of study reports submitted with the IND, no new 
impurities, which need to be qualified in the IND stage were identified from the 
drug product or drug device combination product (CMC reviewer Dr Arthur Shaw 
agreed with the assessment, email dated 7-11-2012).    

In the PIND meeting minutes (dated 11-08-2010), the Sponsor was also 
recommended to provide a summary of non-clinical information for the 
referenced product in support of the 505 (b)(2) application. In addition, you will 
need to provide safety data for IV, IM and SC route following once a week 
injection for one month when the treatment is repeatedly given at the same site 
of injection. However, the need for non-clinical data may be waived if you provide 
sufficient clinical safety data when methotrexate is injected repeatedly at the 
same site in humans.
Note: The Sponsor provided local toxicity study reports in New Zealand white 
rabbits (reviewed below); clinical data for local tolerability is also available.  No 
further local toxicity evaluation in non clinical species will be required. 

Local Toxicity: In support of this IND, the Sponsor submitted two local toxicity 
study reports.  In the study report # LPT20070/06 (GLP study), 50 mg/mL of MTX 
solution was administered as a single injection in rabbits (n=6 males) by the 
intravenous, intraarterial, intramuscular, paravenous and subcutaneous routes in 
a dose volume of 0.5 ml (single injection) for any route. Saline was use as 
control. The animals were observed for local toxicity macroscopically 2, 24, 48, 
96 hours and 14 days. The animals were sacrificed at 48 hr, 96 hr, and 14 days 
postdose (2 animals/time point) for histological examination. There were no 
macroscopic, microscopic, and morphological changes that can be attributed to 
the test article.  No morphological differences between test article and control 
injections were observed.   This study showed that MTX SC administration was 
well tolerated by the rabbits. 

In the study report # 19015/05 (non-GLP) single injections of 10 mg/ml (1.0 
ml/animal) and 50 mg/ml (1.0 and 2.0 ml/animal) MTX were administered in 
rabbits (n=2, 1 male, 1 female) by the subcutaneous route.  The test article 
related local reactions were inspected macroscopically at 2, 24, 48 and 96 hours 
after administration; 96 hours after administration, both animals were sacrificed 
for microscopic evaluation.  In this study, no macroscopic observation was noted.
However, microscopic evaluation noted minimal focal epithelial hyperplasia and 
subcutaneous mixed cell infiltration in the skin treated with 2 mL test 
solution/animal (50 mg/mL) in the male rabbit.  This was a non GLP study. The 
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findings were noted in one male animal.  The number of rabbits per group was 
small for an adequate investigation. Therefore, the findings are questionable.

Also, the local tolerability of the drug product in humans appears to be 
acceptable based on clinical studies (study # MC-MTX.5/RH, reviewed by Dr. 
Janet Maynard, Medical Reviewer). 

Safety Evaluation: There was no well designed single or repeat dose oral, IV, or 
SC toxicity study in animals.  However, MTX has been marketed for more than 
60 years.  There is extensive clinical experience with MTX and the safety issues 
for MTX are well known. There is extensive clinical experience and publications 
regarding the safety and efficacy of injectable MTX in RA. 

MTX was genotoxic in chromosomal aberration assay. In the product label, the 
carcinogenicity section provides the following information. 

‘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’.

MTX is labeled as pregnancy category X. The BOX warning section of the 
product label provides the following information. 

‘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’ 

Based on the above discussion no new toxicity studies are recommended for the 
subcutaneous administration of MTX for RA, psoriasis, and JIA (age 2.5-16 
years).

Recommendation: Oral MTX was approved for the treatment of rheumatoid 
arthritis (RA) and there is extensive clinical experience with MTX use. While the 
injectable formulation of MTX is not approved for subcutaneous administration to 
RA patients, the label references the RA indication.  In addition, there is 
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extensive clinical experience and publications regarding the safety and efficacy 
of injectable MTX in RA. Two non-GLP studies with rabbits did not identify any 
local toxicity associated with SC administration.

From the nonclinical perspective, the proposed clinical trials appear reasonably 
safe and should be allowed to proceed.
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1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
begin?   

x  

 

 
2 

 
Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin?  

 
x 

 
 

 
3 

 
Is the pharmacology/toxicology section 
legible so that substantive review can 
begin?  

 
x 

 
 

 

 
4 

 
Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)? 

x 
 

 
 

One GLP-compliant local tolerance test 
conducted in rabbits is included in the NDA 
submission.  (See comments under Question 
8 and 9). 

 
5 

 
If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA). 

x 
 

 
 

Excipients are covered by approved 
products. 

 
6 

 
 

Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route? 

x 
 

 
 

 

7 Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations? 

x 
 

 
 

 
 

8 Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions?    x  

At the preNDA meeting, conducted under 
IND 109453, the Agency stated that no 
further non-clinical studies are required and 
requested reference to scientific literature 
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Content Parameter Yes No

 
Comment 

and to the label for the reference drug 
(NDA 08085).  It appears that the sponsor 
has provided the recommended references. 

9 Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57? 

x  

 
Human dose multiples are not required 
because clinical data are used to support the 
safety of the drug. 

10 Have any impurity – etc. issues been 
addressed?    (New toxicity studies may not 
be needed.) 

X 
(see 
note)

 

Impurities will be reviewed under a CMC 
consult. 
 

11 Has the applicant addressed any abuse 
potential issues in the submission?   

Not applicable. 
 

12 If this NDA/BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted? 

  

Not applicable. 
 
 

 
IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? _Yes_______ 
 
If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant. 
 
 
 
 
 
 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
None. 
 
 
 
Jane J. Sohn        10/21/2013 
Reviewing Pharmacologist      Date 
 
 
Team Leader/Supervisor      Date 
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