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endogenous growth hormone; treatment of short stature 
associated  with Turner syndrome in pediatric patients  
whose epiphyses are not closed.  
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into equal doses given 6 or  7 times per  week. 

Turner Syndrome:  weekly dosage of up to 0.36 mg/kg 
divided into equal doses given 6 or  7 days per  week. 

 
 
 

 
  

  
  
    

  
  
  
   

  
  

  
  
  

 
 

  
 

            
     
         

 

CLINICAL PHARMACOLOGY REVIEW
 

Table of Contents 

1 Executive Summary ................................................................................................................. 1
 
1.1 Recommendation .............................................................................................................. 2
 
1.2 Phase IV Commitments .................................................................................................... 2
 
1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings .............................. 2
 

2 Question Based Review ........................................................................................................... 2 
  
2.1 General Attributes of the Drug .......................................................................................... 2
 
2.2 General Biopharmaceutics................................................................................................ 3
 
2.3 Analytical Section.............................................................................................................. 6 
  

3 Detailed Labeling Recommendations ...................................................................................... 6
 
4 Appendix................................................................................................................................... 8
 

4.1 Study Synopsis ................................................................................................................. 8
 
4.2 Filing Memo..................................................................................................................... 13 
  
4.3 Proposed Labeling .......................................................................................................... 16
 

1 Executive Summary 

AccretropinTM (somatropin, ) (formally known as ) is a recombinant human 
Growth Hormone (rhGH) by recombinant DNA technology in an E.coli expression system. The 
proposed indications contain  treatment of pediatric patients who have growth failure 
due to an inadequate secretion of normal endogenous growth hormone (Growth Hormone 
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Deficiency) and treatment of short stature associated with Turner syndrome in pediatric patients 
whose epiphyses are not closed.  

This 505(b)(1) submission included the following three clinical studies: 

• Study GA-002 compared the bioavailability of AccretropinTM to Humatrope® in Somatostatin 
suppressed normal, healthy, non-smoking male subjects.  
• Study GA-005/5A assessed the safety and efficacy of AccretropinTM for the treatment of short 
stature in children diagnosed with growth hormone deficiency (GHD) in the dose range of 0.03 to 
0.05 mg/kg/day administered subcutaneously 6 times per week.  
• Study GA-007/7A assessed safety and efficacy of AccretropinTM for the treatment of short 
stature in prepubertal children with Turner Syndrome using the dose of 0.06 mg/kg/day 
subcutaneously 6 times per week.  

1.1 Recommendation 

The Office of Clinical Pharmacology/Division of Clinical Pharmacology 2 (OCP/DCP-2) has 
reviewed this NDA submitted on May 10, 2006 and finds it acceptable provided that a mutually 
satisfactory agreement can be reached between the sponsor and agency regarding to the 
language in the package insert. Labeling comments should be conveyed to the sponsor as 
appropriate. 

1.2 Phase IV Commitments 

None. 

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings 

The point estimates of the geometric mean ratios of AccretropinTM and Humatrope® for hGH 
AUCt, AUCinf, and Cmax were 94.23%, 96.88%, and 103.84%, respectively. The corresponding 
90% confidence intervals were 88.70-100.10% for AUCt, 93.28-100.61% for AUCinf and 95.73­
112.63% for Cmax. The mean values of Tmax for AccretropinTM and Humatrope® were 3.83 and 
4.40 hours, respectively. The mean half-life values for AccretropinTM and Humatrope® were 3.63 
and 3.46 hours, respectively. 

Blood levels of IGF-1, IGFBP-3, and glucose were similar following administration of either 
AccretropinTM or Humatrope®. 

2 Question Based Review 

2.1 General Attributes of the Drug 

1. 	What are the highlights of the chemistry and physico-chemical properties of the drug 
substance, and the formulation of the drug product as they relate to clinical pharmacology 
and biopharmaceutics review? 

AccretropinTM (somatropin [rDNA origin]; recombinant human growth hormone (rhGH)) is a 
protein produced by recombinant DNA technology. It is produced during fermentation in E.coli 
yielding a protein containing 192 amino acids. The N-terminal amino acid, methionine, is later 
removed to yield a protein that is chemically, immunologically and physicochemically identical to 
pituitary derived human growth hormone, consisting of 191 amino acids in a single polypeptide 
chain. 
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AccretropinTM is presented as a liquid solution containing 1 mL of a 5 mg/mL solution of rhGH (15 
IU/mL). Table 1 outlines the composition of the dosage from.  

Table 1. Formulation/Composition of AccretropinTM recombinant human growth hormone 
Component 

Pluronic F68 
Sodium phosphate, 

Preclinical/Clinical
Concentration  

(in a 1 mL fill vial) 
Concentration 
(as mg/vial) 

0.2% 

 Commercial 
Concentration  

(in a 1 mL fill vial) 
Concentration 
( 

0.2% 

Sodium phosphate, 

Phenol 
Sodium chloride 
Recombinant human 
growth hormone 
(rhGH) 

0.75% 
5 mg 

0.34% 
0.75% 
5 mg 

Due to the of phenol concentration from (preclinical/clinical studies) batches to 
0.34% in the commercial batches, the Agency requested the sponsor to investigate the effect of 
phenol concentrations on the structure and biological activity during the Pre-NDA meeting. The 
ONDQA Reviewer, Dr. Yvonne Yang, reviewed and concluded that the pre-clinical and clinical 
drug substance/drug product and commercial drug substance/drug product are comparable 
(Please refer to ONDQA review). 

2. 	 What are the proposed mechanism(s) of action and therapeutic indication(s)? 

Somatropin stimulates linear growth in pediatric patients who lack adequate normal endogenous 
growth hormone. 

AccretropinTM (somatropin) is indicated for  treatment of pediatric patients who have 
growth failure due to an inadequate secretion of normal endogenous growth hormone and 
treatment of short stature associated with Turner syndrome in pediatric patients whose epiphyses 
are not closed.  

3. 	 What are the proposed dosage(s) and route(s) of administration? 

The proposed dosage is sterile liquid for subcutaneous injection. 

2.2 General Biopharmaceutics 
. 
1. 	 What is the relative bioavailability of hGH after administration of AccretropinTM compared to 

Humatrope® in Somatostatin suppressed normal subjects? What are the levels of IGF-1, 
IGFBP-3, and glucose after a single dose administration of AccretropinTM or Humatrope®? 

A single-dose, double-blind, randomized, two-way crossover study (Study GA-002) was 
conducted to compare the bioavailability of hGH and levels of IGF-1, IGFBP-3, and glucose after 
administration of 4 mg AccretropinTM and 4 mg Humatrope® in 24 somatostatin suppressed 
normal healthy male subjects under fed condition. 
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Somatostatin suppression of endogenous hGH secretion by an infusion of somatostatin is a 
commonly used method of analysis of exogenous GH metabolism and elimination, without 
interference from endogenously produced hGH. In this study, Sandostatin was given for 42 hours 
at a rate of 25 ug/h, starting from 25 hours prior to drug administration until 17 hours after drug 
administration. 

AccretropinTM (Treatment A) or Humatrope® (Treatment B) was administered as a subcutaneous 
injection in the abdominal region at 25 hours after the start of an intravenous infusion of 
Sandostatin, after a standard breakfast. The washout period between hGH administrations in 
each period was 7 days.    

The pharmacokinetic profiles of hGH after administration of AccretropinTM (also known as
 previously) and Humatrope® are presented in Figure 1. Pharmacokinetic 

parameters of hGH are summarized in Table 2. 

Figure 1. Concentration-time profiles of hGH after administrations of AccretropinTM and 
Humatrope® 
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Table 2. Pharmacokinetic parameters of rhGH of Test (AccretropinTM) and Reference 
(Humatrope®) after a single dose  

In addition, the biologic and metabolic effects of hGH on IGF-1, IGFBP-3, and glucose were 
similar following administration of either AccretropinTM or Humatrope® (Table 3). 

The point estimates of the geometric mean ratios of AccretropinTM and Humatrope® for hGH 
AUCt, AUCinf, and Cmax were 94.23%, 96.88%, and 103.84%, respectively. The corresponding 
90% confidence intervals were 88.70-100.10% for AUCt, 93.28-100.61% for AUCinf and 95.73­
112.63% for Cmax.  

Table 3. Summary of IGF-1, IGFBP-3, and Glucose Levels after a Single Dose Administration of 
AccretropinTM or Humatrope® 
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The sponsor stated that based on natural log-transformed hGH data, the 90% confidence 
intervals of ratios of the test and reference products for AUCs and Cmax are within the 80-125% 
requirements for bioequivalence. It was further concluded that the test product, Cangene’s 
AccretropinTM is bioequivalent to the reference product, Eli Lilly’s Humatrope®.  

2.3 Analytical Section 

1. How is hGH measured in serum in the clinical pharmacology study? 

The sponsor stated that serum levels of hGH were measured by a validated enzyme linked 
immunosorbent assay (ELISA). A set of five non-zero standards ranging from 0.1875 ng/mL to 
3.0 ng/mL were used. It was claimed that the validation showed that accuracy and precision met 
acceptable levels across the range of the method and so only one quality control level, known as 
the Internal Control Standard (ICS) was assayed on each plate. Repeat testing was performed on 
samples for which initial tests failed valid assay criteria such as poor replicate coefficient of 
variation (CV%), standard curve not meeting acceptance criteria, or other causes such as 
procedural errors. Eleven of the 48 sample sets required repeat testing of either all or part of the 
test. The result from the repeat experiment was used as the reportable value.  

The validation report showed that the assay is accurate with percent recovery of 87 to 106% over 
the concentration range of 2 to 100 ng/mL. The assay is also precise with inter-assay precision of 
less than 16% for all concentrations tested including 2, 5, 10, 20, 50, and 100 ng/mL. The assay 
was specific with average recovery of 88%. The limit of quantitation was 0.1875 ng/mL. The 
sponsor provided an amendment for method validation where three QC standards were included 
in the hGH clinical ELISA in place of the ICS. The nominal concentrations of these QC standards 
are 0.22, 0.76, and 1.9 ng/mL. The results demonstrated that the inter-assay precision (%CV) 
was less than 9.55% for all QC standards.  

The in-study validation data showed that between-run precision of ICS  for Study GA­
002 was 7.30%. The concentrations for standard curve included 0.1875, 0.3750, 0.7500, 1.500, 
3.0000 ng/mL. For all standard curve concentrations, between-run accuracy ranged from -6.14 to 
5.01% of nominal values and between-run precision (%CV) ranged from 3.35% to 7.98%. Due to 
the supportive role of Study GA-002, the QC data provided by the sponsor are adequate.  

3 Detailed Labeling Recommendations  
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4 Appendix 

4.1 Study Synopsis 

C:\dmautop\temp\MDataNDA reviewNDA 21-538CPB_21-538_final.doc 8
 



  

 
 
 
 
 
 
 
 

C:\dmautop\temp\MDataNDA reviewNDA 21-538CPB_21-538_final.doc 9 



  

 
 
 
 
 
 
 
 
 
 
 

C:\dmautop\temp\MDataNDA reviewNDA 21-538CPB_21-538_final.doc 10 



  

 

 
 
 
 

C:\dmautop\temp\MDataNDA reviewNDA 21-538CPB_21-538_final.doc 11 



  

 
 
 
 
 
 

C:\dmautop\temp\MDataNDA reviewNDA 21-538CPB_21-538_final.doc 12 



  

  
 

 
 
 

4.2 Filing Memo 
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