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1. Introduction  
 
This submission is for is a 505(b)(2) NDA submitted by Silvergate Pharmaceuticals, 
Inc. requesting the approval of Xatmep (methotrexate oral solution, 2.5 mg/mL) for the 
treatment of pediatric patients with acute lymphoblastic leukemia (ALL), as part of a 
combination regimen (original 1 indication and subject of this review), and the 
management of 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 nonsteroidal anti-inflammatory 
agents (original 2 indication). Original 1 indication is reviewed by Division of 
Hematology Products and Original 2 indication is reviewed by Division of Pulmonary, 
Allergy and Rheumatology Products. 
 
This is a resubmission is a response to a Complete Response (CR) letter sent on 
June 29, 2016 which stated that facilities deficiencies were the reasons for the CR. 
 
 

2. Background 
 
This is a 505 (b) (2) application. The RLD is NDA 008085. 
 

3. CMC/Device  
 
The Office of Pharmaceutical Quality recommends approval.  
 
XATMEP is a clear yellow to orange oral solution that contains 2.5 mg of 
methotrexate per milliliter. Each bottle contains 120 mL of the oral solution. The 
expiration dating period of 24 months is granted for the drug product when stored at 5 
± 3°C. 
 
The facilities inspection is acceptable. 
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4. Nonclinical Pharmacology/Toxicology 
 
The applicant referenced the RLD (NDA 008085). No new information was submitted.  

5. Clinical Pharmacology/Biopharmaceutics  
From the original Clinical Pharmacology review: 
 
To support this NDA, the applicant submitted results of a relative bioavailability study 
where the oral solution formulation was compared to the immediate release tablet 
formulation, the reference listed drug (RLD). The applicant also conducted a food 
effect study where the proposed oral solution was administered with or without food. 
Results from the two studies showed that the proposed oral solution formulation and 
the immediate release tablets, at a 2.5 mg dose, have similar area under the curve 
(AUC) and maximum plasma concentration (CMAX) and that administration with 
tablets, at a 2.5 mg dose, have similar area under the curve (AUC) and maximum 
plasma concentration (CMAX) and that administration with food reduces the CMAX of 
the oral solution formulation by 50%.  

 
No issues that would preclude approval were identified. The Clinical Pharmacology 
Review recommended approval. 
 

6. Clinical Microbiology  
N/A 

7. Clinical/Statistical-Efficacy 
The clinical team reviewed the application concentrating on the oral bioavailability 
study and published literature and recommend approval. 
 

8. Safety 
No new safety issues were identified during the review of this portion of the 
application.  

 

9. Advisory Committee Meeting   
N/A   

10. Pediatrics 
This product when approved will have two pediatric indications. 
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11. Other Relevant Regulatory Issues 
None 

12. Labeling 
N/A 

13. Decision/Action/Risk Benefit Assessment 
 Recommended regulatory action  
Approval 
 
 Risk Benefit Assessment 
N/A 
 
 Recommendation for Post marketing Risk Management Activities 
N/A 
 Recommendation for other Post marketing Study Requirements/ 

Commitments 
N/A 
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To support approval of their product for the pJIA indication, the Applicant is relying on: 
 The Agency’s previous findings of safety and effectiveness of methotrexate in children 

with juvenile rheumatoid arthritis (JRA)/JIA for the listed drug, Methotrexate Sodium 
Tablets (NDA 008085)

 One comparative bioavailability (BA) study comparing the proposed oral solution with 
Dava’s methotrexate sodium tablets and one food-effect study to evaluate 
methotrexate oral solution in the fasted and fed state

 Information in the published literature supporting the safety and efficacy of 
methotrexate for pJIA

See my Cross-Discipline Team Leader (CDTL) review dated June 4, 2016, for additional 
details of the last review cycle, including discussion of the clinical issues and review of the 
bioavailability study.  The focus of the current review cycle was the labeling and facilities 
inspection. 

2. Background

Polyarticular Juvenile Idiopathic Arthritis (pJIA) 

JIA is a group of autoimmune diseases that comprises the most common rheumatic diseases in 
children with an estimated incidence of 15 per 100,000.  The classification system historically 
used to characterize arthritis in children and adolescents utilized the nomenclature Juvenile 
Rheumatoid Arthritis (JRA), as defined by the American College of Rheumatology (ACR).  
However, pediatric rheumatologists now favor the more detailed classification system 
proposed by the International League of Associations for Rheumatology (ILAR).  Further, this 
classification system is now used by the rheumatology academic community.  According to 
the ILAR classification system, JIA includes 7 mutually exclusive categories: systemic 
arthritis, oligoarthritis, polyarthritis (rheumatoid factor negative or positive), psoriatic arthritis, 
enthesitis-related arthritis, and undifferentiated arthritis (Table 1).  

Juvenile idiopathic arthritis is the umbrella term used to encompass all the subtypes listed in 
Table 1.  Broadly, JIA is defined as arthritis of one or more joints occurring for at least 6 
weeks in a child younger than 16 years of age, where other diagnoses that cause arthritis have 
been excluded.  JIA affects an estimated 294,000 children between the ages of 0 and 17 in the 
United States.1 

1 Espinosa M, Gottlieb BS. Pediatrics in Review, 2012;33:303-313.
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In the 1940’s, folic acid antagonists were first postulated as potential treatment for leukemias, 
with the first successful drug being the folate analog aminopterin, demonstrated by Sidney 
Farber in 1947 to induce remission in children with acute lymphocytic leukemia.  Other folate 
analogs, such as methotrexate, soon followed in the 1950’s.  Due to methotrexate’s improved 
tolerability and easier production, it became the preferred treatment for a number of 
malignancies and neoplasms.

Although aminopterin was investigated as a treatment for RA as early as 1951, and 
methotrexate as early as 1962, use of methotrexate for RA languished until the 1970’s and 
1980’s.  The reason for this disinterest is not known, but is postulated by some to be due to a 
greater enthusiasm for corticosteroids during that time frame.  Throughout the 1980’s interest 
in methotrexate blossomed, prompting an increasing number of clinical studies and controlled 
trials of methotrexate, and culminating in the FDA approval of methotrexate for RA in 19883.  
Although the pivotal trials for the approval of methotrexate evaluated oral methotrexate, the 
gastrointestinal tolerability issues, relatively poor oral absorption of methotrexate at higher 
doses, and ready availability of parenteral methotrexate quickly led practitioners to use 
parenteral methotrexate as an alternative for patients who were not tolerating oral 
methotrexate4. Methotrexate is now approved, via both subcutaneous route and oral routes, for 
RA and pJIA.  

Regulatory history

See my Cross-Discipline Team Leader (CDTL) review dated June 4, 2016, for previous 
regulatory history.  

Silvergate received a complete response on June 29, 2016, due to facility deficiencies.  
Silvergate submitted a response to the complete response (Class 2 resubmission) on October 
25, 2016.

3. CMC/Device 

 General product quality considerations 

See my Cross-Discipline Team Leader (CDTL) review dated June 4, 2016.

 Facilities review/inspection 

During the evaluation of the original NDA, the  facility 
 was found to be inadequate for the manufacturing responsibilities proposed 

in this NDA. A pre-approval inspection was triggered this cycle to assess the facility’s 
capability.  This site was inspected multiple times over a period from  through 

.  Four observations were noted:   

3 Coury FF and Weinblatt ME, Clin Exp Rheumatol 2010;28(Suppl 61):S9-S12.
4 Visser et al, Ann Rheum Dis 2009 Jul;68(7)1086-93.
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1. Investigations of a failure of a batch or any of its components to meet any of its 
specifications did not extend to other batches of the same drug product and other drug 
products that may have been associated with the specific failure or discrepancy.

2. There is a failure to thoroughly review any unexplained discrepancy whether or not the 
batch has been already distributed.

3. The responsibilities and procedures applicable to the quality control unit are not fully 
followed.

4. Appropriate controls are not exercised over computers or related systems to assure that 
changes in master production and control records or other records are instituted only by 
authorized personnel.

Additional details of these observations are listed in the Form 483.  The Form 483 did not list 
any product specific items associated with NDA 208400.  A response was submitted and 
reviewed.  The CMC notes that review of the inspection endorsements, documentation and the 
firm’s responses provide supporting details that suggest there are no significant risks that 
would impact the firm’s ability to successfully perform the responsibilities proposed for NDA 
208400.

The overall recommendation is approval from the CMC perspective.    

 Product Quality Microbiology 

No issues

 Other notable issues (resolved or outstanding) 

There are no outstanding issues. The overall CMC recommendation is approval. 

4. Nonclinical Pharmacology/Toxicology

No issues.  See my Cross-Discipline Team Leader (CDTL) review dated June 4, 2016.

5. Clinical Pharmacology/Biopharmaceutics 

No issues.  See my Cross-Discipline Team Leader (CDTL) review dated June 4, 2016.

6. Clinical Microbiology 

No issues.  

7. Clinical/Statistical- Efficacy

No issues.  See my Cross-Discipline Team Leader (CDTL) review dated June 4, 2016.
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8. Safety

No issues.  See my Cross-Discipline Team Leader (CDTL) review dated June 4, 2016.

9. Advisory Committee Meeting 

An advisory committee meeting was not held for this application.  Methotrexate is an 
approved drug and no issues were identified that would warrant advisory committee input.    

10. Pediatrics

No issues.  See my Cross-Discipline Team Leader (CDTL) review dated June 4, 2016.

11. Other Relevant Regulatory Issues 

 Application Integrity Policy (AIP)—Not applicable. 
 Exclusivity or patent issues or concern

The Applicant submitted the required patent certification with respect to the listed drug. 
 
In the original submission, the Applicant also submitted a request for 7 years of exclusivity for 
Methotrexate Oral Solution for the treatment of pediatric patient with ALL as part of a 
combination regimen and for the management of children with pJIA who have had an 
insufficient therapeutic response to, or are intolerant of, an adequate trial of first-line therapy, 
including full dose NSAIDs.  The Agency granted the Applicant’s Orphan Drug Designation 
Request of methotrexate oral solution for the treatment of ALL in pediatric patients on May 
28, 2015.  Similarly, the Agency granted the Applicant’s Orphan Drug Designation Request 
for methotrexate oral solution for the management of oligoarticular JIA (which includes 
persistent oligoarthritis, psoriatic JIA, enthesitis-related arthritis, or undifferentiated arthritis) 
and polyarticular JIA pediatric patients (0 to 16 years of age) on August 28, 2015.    

 Financial disclosures—No issues.
 Other GCP issues—No issues.
 Office of Scientific Investigation (OSI) audits—No issues.
 Other outstanding regulatory issues—None 

12. Labeling 

 Proprietary name

On January 18, 2017, the Applicant requested the proposed proprietary name, Xatmep, which 
was found to be conditionally acceptable.  
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3) Dosage and Administration: Information that was not directly related to dosage and 
administration, such as information about side effects, was removed from the Dosage and 
Administration section.  

4) Warnings and Precautions: The Warnings and Precautions were revised significantly to be 
consistent with the Guidance on labeling for this section8.  Per the guidance, each adverse 
reaction, syndrome, or group of reactions with a common pathogenesis included in 
Warnings and Precautions section should have its own numbered subsection.  The 
subsection title should accurately characterize the risk.  Warnings were deleted if they were 
not relevant to the proposed dosage form and dosing.

5) Adverse Reactions section: This section was updated to be consistent with the updated 
Warning and Precautions section.  In addition, information that was specific to indications 
the Applicant did not seek approval for, was removed. 

6) Drug Interactions section: The drug interactions section was updated by the Agency based 
on published literature.  

7) Use in Specific Populations: This is the first methotrexate label to undergo Pregnancy and 
Lactation Labeling Rule (PLLR) formatting.  The section was revised based on PLLR 
regulations and guidance and input from Division of Pediatric and Maternal Health.  The 
Applicant was asked and provided an integrated review of published literature relevant to 
methotrexate use during pregnancy, lactation, and in females and males of reproductive 
potential.

8) Pharmacokinetics: Pharmacokinetic information not directly related to the proposed 
product, such as information regarding intrathecal administration, was removed.      

9) Clinical Studies: Information related to indications that were not proposed, such as 
rheumatoid arthritis, were removed.  

 Carton and immediate container labels (if problems are noted)

No issues. 

 Patient labeling/Medication guide (if considered or required)

A medication guide is not proposed.  

6 Giannaini EH, et al. N Engl J Med 1992:326:1043-9.  
7 Woo P, et al. Arthritis Rheum 2000;43(8):1849-57.
8 http://www.fda.gov/downloads/Drugs/.../Guidances/ucm075096.pdf
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10) Recommendations/Risk Benefit Assessment 

 Recommended Regulatory Action 

I recommend approval of this application.

 Risk Benefit Assessment 

The risk-benefit profile of methotrexate for pJIA is favorable.  This is based on the Agency’s 
previous findings of safety and effectiveness of methotrexate for children with pJIA.  The 
submitted bioavailability data demonstrate bioequivalence between the proposed methotrexate 
oral solution and the listed drug, methotrexate tablets.  Information in the published literature 
also supports the safety and efficacy of methotrexate for JIA.  

 Recommendations for Postmarketing Risk Evaluation and Management 
Strategies 

No postmarketing risk evaluation and management strategies are recommended. 

 Recommendation for other Postmarketing Requirements and Commitments 

No postmarketing requirements or commitments are recommended. 

 Recommended comments to applicant 

None 
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