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4. Nonclinical Pharmacology/Toxicology

The pharmacology/toxicology review was conducted by Armaghan Emami, PhD, with 
secondary concurrence by Jay Chang, PhD, and Dan Mellon, PhD.  Although no new 
nonclinical pharmacology/toxicology data were submitted with this CR submission and there 
were no pharmacology/toxicology issues that precluded approval during the first and second 
review cycle, the pharmacology/toxicology team recommends a postmarketing requirement for 
a juvenile animal study (refer to the discussion under Section 10 Pediatrics below).    

5. Clinical Pharmacology/Biopharmaceutics 

No new clinical pharmacology/biopharmaceutics data were submitted with this CR 
submission.

6. Clinical Microbiology
Not applicable

7. Clinical/Statistical- Efficacy

No new efficacy data were submitted with this CR submission.

8. Safety

No new safety data were submitted with this CR submission.  The Applicant reports that “[n]o 
significant change or findings in the safety profile have been identified for Dyloject since the 
last safety update provided in our June 28, 2013 response to the [C]omplete [R]esponse.”    

9. Advisory Committee Meeting 

An Advisory Committee meeting was not convened for this application.

10. Pediatrics

No studies have been carried out in pediatric patients.  

The Division’s policy has been to waive pediatric studies in patients less than one year of age 
for diclofenac-containing products because there is evidence strongly suggesting that the drug 
product would be unsafe in this pediatric age group.  This NDA was initially discussed at a 
meeting of the Pediatric Research Committee (PeRC) on September 1, 2010, where the 
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variability in pharmacokinetics in the youngest patients due to immaturity of enzymatic 
pathways was discussed.  PeRC agreed with the partial waiver in patients less than one year of 
age.  

There are two characteristics of the metabolism and clearance of diclofenac that have 
implications for evaluation of this product in patients less than one year of age.  Formation of 
the major diclofenac metabolite, 4'-hydroxy-diclofenac is primarily mediated by CPY2C9.  
Current data suggest that adult activity of CYP2C9 is not attained until some time between one
and six months of age.1   Furthermore, the clearance of diclofenac appears to be dependent on 
bodyweight with lower clearance associated with lower body weight.  As noted by Dr. Nallani 
in his Aug. 17, 2010 review, as an extension to this observation, clearance of diclofenac might 
be significantly lower in pediatric patients down to neonates.  The concern regarding 
bodyweight will at least partially be addressed by conducting pediatric studies sequentially, 
starting with older age groups first.  However, given the variability in maturation of metabolic 
pathways, the safety concern in the youngest age groups persists.

The application was discussed at PeRC again on November 6, 2013, during the second review 
cycle, where PeRC expressed concerns about waiving studies in patients less than one year 
based solely on the safety concerns about immature enzymatic pathways and recommended 
requiring studies in that age group.  PeRC recommended that the Division issue discrete PMRs 
with sequential, non-overlapping protocol submission and study completion dates for each 
pediatric age group, starting with the oldest groups first, to address the Division’s safety 
concerns.

Although the Division’s discussions surrounding pediatric study requirements for diclofenac-
containing products with the Center’s pediatric groups were ongoing during the last review 
cycle, a requirement for conducting pediatric studies in all pediatric age ranges, including 
those patients less than one year of age, was communicated to the Applicant in the CR letter 
dated December 23, 2013.  However, the Applicant’s pediatric study plan in the current 
submission continued to only include studies in pediatric patients 1 to less than 17 years of 
age.  

The pediatric study requirements for this product were further discussed internally within the 
Division during the current review cycle.  Although waiving studies in the youngest pediatric 
patients may not be appropriate for all drugs, there are serious safety concerns associated with 
the use of NSAIDs.  Given that the risk is potentially greater and more unpredictable in the 
context of immature metabolic pathways in the youngest pediatric patients and that alternative
therapies are available in the marketplace (e.g., opioids) with dosing recommendations for 
these products in widely accepted clinical resources, an intravenous diclofenac does not 
represent the best clinical option in the youngest patients.  Therefore, in this context, it is 
appropriate to waive pediatric studies less than one year.  This reasoning may not be applicable 
to all drugs, and the decision to grant any waiver of pediatric studies should be considered in 
the clinical context that a particular product will be used.

                                                
1 Blake MJ, Castro L, Leeder SJ,. Kearns GL, Ontogeny of drug metabolizing enzymes in the neonate.  Seminars 
in Fetal & Neonatal Medicine (2005) 10, 123-138.
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years may be deferred because the product is ready for approval for use in adults and the 
pediatric studies have not been completed.    

11. Other Relevant Regulatory Issues

This application was presented at a 505(b)(2) clearance meeting on December 9, 2014, and it 
was cleared for action from their perspective.

12. Labeling

The Applicant submitted proposed labeling with minor editorial changes and an additional 
change to the Dosage and Administration section to give the intravenous bolus injection over 
15 seconds (emphasis added to highlight the additional proposed language).  This 
administration procedure is acceptable, as it is consistent with what was done in the Phase 3 
clinical trials.

The Office of Prescription Drug Promotion (OPDP) evaluated the proposed labeling and had 
comments as detailed in their consult response dated December 17, 2014.

13. Recommendations/Risk Benefit Assessment

! Recommended Regulatory Action 

Approval

! Risk Benefit Assessment

The Applicant submitted this NDA on October 31, 2014, in response to a CR action 
taken by the Division on December 23, 2013.  The main deficiency during the last
review cycle was related to facility inspections and assessment.  The Applicant has 
adequately responded to this deficiency outlined in the CR letter, and I recommend 
approval of this product.

! Recommendation for Postmarketing Risk Evaluation and Management Strategies

None

! Recommendation for other Postmarketing Requirements and Commitments

! An open-label pharmacokinetic and safety study or studies of an age-
appropriate formulation of Dyloject (diclofenac sodium) Injection in 
pediatric patients 2 to less than 17 years of age with acute pain.
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! A pharmacokinetic, safety, and efficacy study or studies of an age-
appropriate formulation of Dyloject (diclofenac sodium) Injection in 
pediatric patients 1 to less than 2 years of age with acute pain.  Conduct the 
study or studies after the juvenile animal toxicology study of Dyloject.

! Conduct a juvenile animal study to evaluate the general toxicology of the 
Dyloject (diclofenac sodium) Injection pediatric formulation to support the 
safe use of the pediatric formulation prior to initiation of the clinical study 
in pediatric patients 1 through <2 years of age.

! Recommended Comments to Applicant

Submit the pediatric protocols and statistical analysis plans for review and 
agreement by the Agency before starting the respective study in children
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