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Executive Summary 

Rhodes Pharmaceuticals, Inc. conducted a pediatric pharmacokinetic study in order to fulfil the post-
marketing requirement (#PMR 2899-2) and submitted the study report on April 11, 2018 under NDA 
205318. APTENSIO XR® was approved by the FDA on April 17, 2015 for the treatment of Attention 
Deficit Hyperactivity Disorder (ADHD). As described under PMR 2899-2 in the FDA approval letter, one 
of the required post-marketing studies was “A single-dose, open-label, randomized pharmacokinetic study 
of Aptensio XR capsules in male or female children (4 to less than 6 years of age) with ADHD in fed 
condition.”  

OCP reviewed the study report and has determined that the reported study has fulfilled the 
pharmacokinetic study requirement for #PMR 2899-2. The PK features in pediatric patients 4 to under 6 
years as compared to pediatric patients 6-12 years and adults 18-25 years are summarized below and in 
Figure 1 and Table 1.  

• The overall exposures (AUC0-inf and AUC0-t) increased by 2-3 fold in pediatric patients 4 to 
under 6 years compared with adults and pediatric patients 6-12 years.  

• An approximately 2-fold increase in Cmax was also observed in pediatric patients 4 to under 6 
years as compared to adults and pediatric patients 6-12 years. 

• Tmax to reach the first peak across different populations are similar (2-3 hrs). Longer half-life 
was observed in pediatric patients 4 to under 6 years compared with adults and pediatric patients 
6-12 years. 

• Time to reach the second peak was observed at approximately 10 to 12 hours, which was delayed, 
compared with adults and pediatric patients 6 to 12 years of age (~ 8 hours) 
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In addition, based on the safety findings from clinical studies, the increased exposure and 
delayed time to reach the second peak concentration appears to explain the high degree of 
insomnia and decreased appetite observed in these patients. 

 

Figure 1 Mean Dose-normalized Methylphenidate Plasma Concentration vs. Time Profiles 
Across Age Groups 
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Appendix: Review for Individual Study Reports 
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Results 
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Table 3 Pharmacokinetic Parameters of Methylphenidate 

 
 
 

Figure 1 Mean Methylphenidate Plasma Concentration Time Plots (Linear and Semi-Log Scales) 
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Sample Size: 10  
PK samples: Sufficient to cover 3 half-life of the Aptensio XR with intensive samples collected 
immediately postdose to evaluate Tmax, Cmax and AUC0-inf. 
Compound measured: Methylphenidate 
 

2. Study Conduct (Protocol deviation): There were 25 protocol deviations and 6 of them are PK related. 
These 6 PK samples have deviated sampling time from 1-6 minutes. However, we do not anticipate 
that the quality of pharmacokinetic assessment will be compromised with the minor deviation of these 
6 PK samples. 
 

3. Data Analysis (Outlier):  All patients participating in the trial were included for pharmacokinetic 
analysis. No outlier was identified and excluded from data analysis.  

 
 

4. Discussion:  
 

Based on previous OCP review dated on 3/27/2015, at mean level, Aptensio XR pharmacokinetic 
profiles in adults and in pediatric patients 6-12 yrs old both show double peaks with a similar shape (as 
shown in Figure 2 and Table 5), with pediatric patients receiving different doses demonstrated large 
variability in the shape of their respective mean pharmacokinetic profiles.  

 
The overall exposures (AUC0-inf and AUC0-t) increased by 2-3 fold in pediatric patients 4 to under 6 
yrs compared with adults and pediatric patients 6-12 yrs. An approximately 2-fold increase in Cmax was 
also observed in pediatric patients 4 to under 6 yrs as compared to adults and pediatric patients 6-12 
yrs. Tmax for the first peak across different populations are similar (2-3 hrs). In addition, longer half-
life was observed in pediatric patients 4 to under 6 yrs compared with adults and pediatric patients 6-12 
yrs. 

However, it should be noted that Tmax for the second peak varies in pediatric patients 4 to under 6 yrs, 
ranging from 6-12 hours. A scrutiny of individual PK profiles of the ten subjects in the study 
demonstrated that the three peaks observed for the 20 mg group is due to interindividual variability. 
Excluding this variability, the second peak appears 10-12 hours in general, later than the ones observed 
in adults and pediatric patients 6-12 years (8 hours). An approximately 3-4 fold increase in the second 
Cmax was also observed in pediatric patients 4 to under 6 yrs as compared to adults and pediatric 
patients 6-12 yrs. 

Based on the safety findings from the randomized, double-blind, placebo-controlled, flexible-dose 
titration study (RP-BP-EF003), during the 6-week open label dose optimization period, the most 
common adverse events were decreased appetite (18.5% of subjects), insomnia (15.1%), decreased 
weight (14.2%), and irritability (13.4%); all of which were considered by the Investigator to be mild or 
moderate in severity except for one instance of severe insomnia. During the 2-week double blind phase, 
the most commonly reported AEs in the Aptensio XR® group considered by the Investigator related to 
treatment were hypertension (7.7% of subjects), and emotional poverty, negativism, pollakiuria, 
onychophagia, decreased appetite hypertension, and tachycardia (2.6% each).  

In the 12-month open label safety study (RP-BP-EF004, dose up to 60 mg), a total of 283 TEAEs were 
reported in 65 (73.0%) subjects during the maintenance phase. These TEAEs included insomnia (8 
[9.0%] subjects), upper respiratory tract infection (8 [9.0%] subjects), Nasopharyngitis (10 [11.2%] 
subjects), weight loss (16 [18.0%] subjects), decreased appetite (16 [18.0%] subjects), upper abdominal 
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Figure 2 Mean Dose-normalized Methylphenidate Plasma Concentration vs. Time Profiles Across Age 
Groups 

 
Adopted from IR response submitted by the sponsor on Feb 22nd, 2019 

Reference ID: 4399918



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

DI ZHOU
03/06/2019 03:35:49 PM

LUNING ZHUANG
03/06/2019 04:19:55 PM

Signature Page 1 of 1

Reference ID: 4399918




