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1 Executive Summary 

1.1 Recommendation 

The submission is acceptable provided that a mutually acceptable agreement is arrived on 
the product label.   

1.2 Phase IV Commitments 

None. 

1.3 Summary of Clinical Pharmacology Findings 

Purdue Pharma LP submitted a response to the Pediatric Written Request issued by the 
Agency.  In addition, the sponsor has also submitted Oxycontin product label with 
changes to the Dosage and Administration (Section 2), Specific Populations, Pediatrics 
(Section 8); Clinical Pharmacology, Pharmacokinetics, Special Populations (Section 
12.3).  Data from five multiple dose and one single dose pediatric pharmacokinetic 
studies, and two single dose BA/BE studies in adults were submitted (listed below in the 
table) to support meeting the exclusivity requirements and the labeling changes proposed. 
The sponsor also refers to a previously completed safety, PK study (OC96-0602 from 
1998) that evaluated relative bioavailability of Oxycontin (original formulation) 
compared to oral immediate release tablet in pediatric patients on other opioid 
medications.  Additional reference is made to relative bioavailability study of Oxycontin 
(old and new formulations) with IR oxycodone solution/tablet for bridging PK 
information (OTR1001 (previously reviewed in 2010), OC94-0101 in attached synopsis, 
OTR1005, and OTR1502 in table below).  

 Table: Studies Submitted to support pediatric population PK analysis. 
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Clinical pharmacology of OxyContin: Pharmacokinetic properties of oxycodone

following single and multiple dose administration (10 — 80 mg) of OxyContin

(reformulated product approved in 2010) have been fairly well investigated in adults.

Dose proportionality has been established for OxyContin 10 mg — 80 mg tablet strengths

for both peak plasma concentrations (Cmax) and extent of absorption (AUC). Given the

short elimination t1/2 of oxycodone (~5 hours), steady-state plasma concentrations of

oxycodone are achieved within 24—36 hours of initiation ofdosing with OxyContin.

Oxycodone is extensively metabolized by multiple metabolic pathways to produce

noroxycodone, oxymorphone and noroxymorphone, which are subsequently

glucuronidated. Noroxycodone and noroxymorphone are the major circulating

metabolites. CYP3A mediated N—demethylation to noroxycodone is the primary

metabolic pathway of oxycodone with a lower contribution from CYP2D6 mediated O-

demethylation to oxymorphone.

Pediatric Studies with OxyContin and Immediate release Oxycodone formulations:

It is important to note most of the pediatric OxyContin studies (in the table above)

conducted in support of this supplement recruited pediatric patients with moderate to

severe pain who were already receiving oxycodone or other opiates for pain management

and could be considered opioid tolerant. These patients were administered OxyContin

only if they required at least 10 mg twice daily. Patients requiring less than 10 mg twice

daily were not included in the study.

Pharmacokinetics and safety of an age—appropriate oral formulation of immediate release

oxycodone solution in opioid-naive hospitalized patients from birth up to < 4 years ofage

were evaluated in Study OXP1005 and PK of oxycodone in opioid-naive hospitalized

pediatric patients 6 — 16 yrs. of age in Study OXP3003. (m4)
. Therefore, this review

is focused on the use of OxyContin in pediatric patients and is not intended to provide

dosing recommendations of this immediate release formulation in the pediatric

population.

Pediatric Bioavailability Study OC96—0602:

In Study OC96-0602, pharmacokinetics of oxycodone following crossover administration

ofOxyContin (10 mg original formulation) was compared with IR oxycodone (5 mg

tablet). Pediatric patients (N=13) were previously receiving opiates other than
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oxycodone to qualify for this study.  In this study, pediatric patients in the 6-12 yrs. age 
group receiving 10 mg OxyContin had a Cmax or peak plasma concentration of 
oxycodone ~22 ng/mL; where as adults receiving the same dose would have a Cmax of ~ 
11 ng/mL.  OxyContin label indicates that a single 10 mg dose produces oxycodone AUC 
of about 136 ng.hr/mL.   

Table: Summary of PK Parameters from Study OC96-0602 

 
 

Figure: Box-Plot comparing Cmax (left figure) and AUC (right figure) of oxycodone in 
pediatric patients of 6 -12 yrs. age following administration of OxyContin 10 mg or IR 
oxycodone 5 mg (tablet) doses.  Horizontal reference lines are label indicated mean 
Cmax (left figure) and mean AUC (right figure) of 10 mg OxyContin (bottom) and 20 mg 
OxyContin (top) in adults. 
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The observed increase in exposure of oxycodone following OxyContin administration in

the 6 -12 year age group is possibly due to decreased metabolic clearance in these

patients with lower body weight.

In another pediatric safety study (OTR3001) where OxyContin safety and PK was

evaluated in 6 -16 year old patients, it was observed that for any given dose of OxyContin

(10 — 30 mg) patients in 6 — 12 yr. age group had higher Cmax compared to 13 -16 yr. old

patients (See appended results for OTR3001). The higher Cmax appeared to be a more

consistent observation in pediatric patients < 60 kg bodyweight compared to >60 kg

bodyweight (See figure below). Very limited number of subjects received doses 240 mg

OxyContin; hence a comparison could not be made. These findings are consistent with

the population pharmacokinetic analysis which demonstrated that body weight is an

important covariate for the volume of distribution and clearance of oxycodone. A dose-

proportional increase in Cmax and AUC was noted in pediatric patients in each age group

or body weight group.

It is important to note most of the pediatric studies conducted in support of this

supplement (including study OTR3001) recruited pediatric patients who were already

receiving oxycodone or other opiates for pain management and could be considered

opioid tolerant. Hence, the observed difference in Cmax in pediatric patients with lower

age/bodyweight becomes clinically relevant when considering 10 mg OxyContin for

opioid naive patients. In fact, pediatric patients in the age range of 6 — 12 yrs., especially

those with lower body weight, might benefit from a 5 mg OxyContin formulation. mm)

. It is noteworthy that pediatric patients 12 — 17 yrs. Old have similar

exposure to oxycodone compared to adults receiving similar dose ofOxyContin.

Figure: Box-Plot comparing Cmax (first dose) of oxycodone in pediatric patients (Study

OTR3001) ofbodyweight <60 kg vs. >60 kg bodyweight following administration of

different OxyContin doses. Horizontal reference lines are label indicated mean Cmax of

10 mg OxyContin (bottom) and 20 mg OxyContin (top) in adults.

70

 

   
 
 

Cmax(ng.mL)
Cmax 20 mg ORF in adJIts

Cmax10 mg ORF in adJIts

10, 10, 15, 15, 20, 20, 30, 30, 40, 40, 60,
<60 >60 <60 >60 <60 >60 <60 >60 <60 >60 <60

k9 kg k9 k9 k9 kg kg k9 kg kg kg
n=25 n=22 n:8 n=3 n=13 n:12 n=7 n=3 n=1 n=3 n=1

Note: Limited number ofpatients received doses 240 mg ofOxyContin; hence a comparison could not be
made.
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Data from several adult and pediatric studies (as indicated above) were combined in a 
population PK analysis to characterize the population pharmacokinetics of oxycodone in 
adult and pediatric subjects and to estimate the effects of individual-specific covariate 
factors, in particular, age and weight on the variability in pharmacokinetics. Full review 
of the population PK analysis is appended to this memo. The main conclusions of the 
analysis are discussed below.  The final model identified weight as a predictor of 
variability in clearance (CL/F) and volume of distribution (V/F) and age as a predictor of 
variability in CL/F in patients less than one year of age.  No other covariates investigated 
demonstrated any relationship in the graphical evaluation of unexplained variability in 
oxycodone PK. 

Figure: A plot of oxycodone clearance against bodyweight of pediatric patients and 
healthy subjects (Based on final model). 

 

The table below describes clearance and volume of distribution for oxycodone in 
different bodyweight groups. 

Table: Summary statistics of clearance and volume of distribution of oxycodone based 
on bodyweight groups from all studies. 

These results provide further support that a 10 mg dose in lighter patients (i.e., less than 
10 years of age) would result in higher exposure than the same dose in the adult 
population. Therefore, pediatric patients would benefit from a 5 mg OxyContin 
formulation.    

We also note that the Sponsor’s pharmacokinetic model has adequately characterized the 
pharmacokinetics of oxycodone throughout the entire pediatric population. Therefore, 
this model could potentially be used to derive pediatric dosing regimens of immediate 
release oxycodone formulation that would match the exposure in adults at dosing regimen 
of FDA-approved oxycodone products. 

Weight 
Group Variable N Mean SD Median Variable N Mean SD Median
<10 kg CL/F 43 8.4 4.8 7.2 V/F 43 45.8 26.4 37.6
11-20 kg CL/F 23 31.2 11.4 31.9 V/F 23 127.4 55.6 117.9
21-60 kg CL/F 138 66.8 25.2 64.8 V/F 138 388.9 156.6 369.6
>60 kg CL/F 168 96.7 31.5 91.8 V/F 168 590.4 151.5 584.1
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1.4 General Biopharmaceutics

OxyContin (reformulated) product 10 — 80 mg strengths were used in pediatric patients

and adult PK studies. For Studies OXPlOOS and OXP3003 an oral (20 mg/ml) solution

was diluted to the appropriate strength with cherry syrup. This diluted solution was

administered to patients orally using a 1 cc syringe.

Table: Composition of the pediatric oxycodone IR solution used in the clinical studies

 

OXP1005 and OXP3003.
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Pediatric study OC96-0602, which was conducted in 1998, employed original

formulation of OxyContin and an immediate release 5 mg tablet of oxycodone.

Relative bioavailability study OC94-0101 compared original formulation of OxyContin

with 2 X 5 mg tablets of oxycodone by Boots Labs (Endone, lot AV4522), and

immediate release solution of oxycodone by Roxane laboratories (Lot 940729).

Bioavailability Study OC94—0101

A variety ofdifferent formulations were evaluated in pediatric patients over a period of

15 years by Purdue Pharma. Results of study OC94-0101, originally conducted in

support of the original NDA 20553 for Oxycontin, were resubmitted to support bridging

ofbioavailability of different formulations used. In this study bioavailability of old

OxyContin formulation 10 mg of Purdue Pharma L.P. was compared with immediate-

release oxycodone tablets (IR Oxy 2 X 5mg tablet, Endone, The Boots Company) and

immediate—release oxycodone moxicodone, 10 mg oral solution, Roxane Laboratories).

Following oral administration in the fasted state, the 0C 10 mg tablet was equally

bioavailable to IR oxycodone 2x5 tablets and to IR oxycodone 10 mL oral solution with

respect to the extent (AUC) but not the rate of absorption (neither Cmax or Tmax were

similar). The Cmax of the controlled-release tablet was approximately one-third of that

observed with the IR products. Minor differences were noted in the two IR products (See

appended results of Study OC94—0101).
(hm)
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The sponsor did not specifically

provide any information bridging pediatric oxycodone solution product used in clinical

trials and marketed oxycodone products. However, the sponsor generally indicates that

alternative sources of a formulation suitable for younger children are commercially

available in the US. Glenmark Pharma, Lannett Holdings Inc, Lehigh Valley Tech,

Mallinckrodt, Roxane, Midlothian Labs, and Vistapharm market a 20 mg/mL oral

solution of oxycodone HCl. Glenmark Pharma, Lehigh Valley Tech, Mallinckrodt,

Roxane, and Vistapharm also market a 5 mg/SmL oral solution. All these are available by

prescription.

1.5 Analytical

During routine investigation of one clinical site for 0XP1005 and OXP3003, OSI

investigators noted “The temperature log for the freezer did not include temperature

records for the first nine of the total 15 months of PK blood sample storage.” The

bioanalytical method of oxycodone and its metabolites had been reviewed several times

over the past decades for this NDA. However, the reason for inclusion of PK data from

the pediatric studies is docmnented in the Bioanalytical methodology report (see attached

Appendix 3.2.1), with specific emphasis on long-term stability of oxycodone &

metabolite samples in human plasma for an extended period of time. In conclusion, the

stability data showed that oxycodone and its metabolites, noroxycodone and

oxymorphone, were stable in human plasma for up to 22 months. The stability data also

showed that oxycodone and its metabolites, noroxycodone and oxymorphone, were stable

in 1:1 MeOH/H2O stock and spiking solutions for up to 4 months.

10
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2 Labeling 

Discussion is still ongoing regarding what specific pediatric PK information should be 
included in the final product label. Refer to the approved label for details.  

Pediatric PK information for 6 to 11 yrs. age group may imply established safety or 
efficacy and hence such may not be included. 

Section 12.3 Pharmacokinetics 

… 

Pediatrics 

In the pediatric age group of 11 years and older systemic exposure of oxycodone is 
expected to be similar to adults at any given dose of OxyContin. 
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3.2 Individual Study Reviews 

3.2.1 Bioanalytical Method (Long term stability, Fifteen Freeze Thaw cycle stability) & 
OXNSR06-022-1 report synopsis. 

In Study OXP3003, The first set of samples was collected January 31, 2003 and was 
received on March 11, 2003. The last batch of samples was analyzed on June 29, 2004 
for Oxycodone, Noroxycodone, and Oxymorphone; the last batch of samples was 
analyzed on May 6, 2005 for Morphine. The maximum storage duration for the study 
samples from collection to extraction was 348 days for Oxycodone, Noroxycodone, and 
Oxymorphone, and 700 days for Morphine. 

In Study OXP1005, the first set of samples was collected March 31, 2003, and was 
received on May 1, 2003. The last batch of samples was analyzed on February 27, 2004. 
The maximum storage duration for the study samples from collection to extraction was 
234 days. 

Frozen storage stability of oxycodone and its metabolites, noroxycodone and 
oxymorphone, in human plasma stored at approximately -20°C was demonstrated for up 
to 22 months. Stability of stock solutions of oxycodone and its metabolites, 
noroxycodone and oxymorphone stored at 5ºC was demonstrated for up to 4 months. 

Frozen storage stability of morphine in human plasma stored at approximately -20°C was 
demonstrated for up to five and a half months. Stability of stock solutions of morphine 
stored at 1-8ºC was demonstrated for up to 26 days.This report describes the results of the 
long-term stability of oxycodone and its metabolites, noroxycodone and oxymorphone, in 
human plasma based on method OXYMR00-004:1, “Quantitation of Oxycodone and 
Metabolites in Human Plasma by Liquid Chromatography-Tandem Mass Spectrometry 
(LC-MS/MS).” The full validation results were also reported in the validation report 
OXYVR00-017:1. 

Long-Term Stability in Human Plasma  

The long-term storage stability of oxycodone and its metabolites, noroxycodone and 
oxymorphone, in human plasma stored at approximately –20 °C was assessed at 2, 3, 7 
and 22 months. The results are shown in Tables 6.1 A-C. 

Long-Term Stability in Stock and Spike Solution  

The long-term storage stability of oxycodone and its metabolites, noroxycodone and 
oxymorphone, in the specific solvent defined in the method OXYMR00-004:1(draft) was 
assessed using the highest concentration stock solution and two spiking solutions (high 
and low) stored at 5 °C for 4 months. The results are shown in Tables 6.2 A-C. 
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TABLE BAA. Oxycodone Long-Term Stahllfly In Human Plasma

Calculated Concentration lngmL]

Nominal Concentration 0020 2 months 3 months 7 months 22 months

Reference ID:

 

0.294 0.353 0.327 0.204 0.290
0.329 0.310 0.309 0.200 0.290

(fi'ég‘figfi 0.277 0.207 0.300 0.292 0.2710.250 0.200 0.320 0.200 0.202
0.310 0.310 0.310 0.273 0.207
[3.306 I131 a 0.310 0.293 0.271

n 0 0 0 0 0
mean 0.290 0.313 0.314 0.201 0.201
SD 0.0255 0.0245 0.00312 0.0141 0.0142

CV {00} 0.95 7.01 2.59 5.01 5.06
11.0171 N10 5.50 0.70 .527 .014

30.0 35.3 35.0 33.0 37.9
30.0 35.3 30.0 33.7 34.5

00 High-QC c 30.7 30.0 33.1 35.0 31.4
40.0 39.1 30.5 30.5 30.1 35.7

55.0 34.4 33.9 34.0 30.0
30.0 33.9 35.0 34.2 55.0n 0 0 0 0 0

mean 30.9 30.5 35.1 34.7 35.2
SD 1.11 1.34 1.30 0.973 2.15

CV [96} 3.00 5.04 3.72 2.30 6.15
10001 NJA .124 5.13 .590 4.73

TABLE 0.10. Nomxycodane Long-Term 5100111111r In Human Plasma

Calculated Concentration [ngIle

Nominal Concentration Day: I] 2 months 3 months 1 months 22 months

00 Low-QC A
0.303 nglrnL

11
mean
00

01.11%}9013111

cc High-DC c
40.4 rugtmL

[1
mean
so

av {90;
00001

0.205
0.207
0.243
0.230
0.203
0.2590
0.201

0.0221
0.40
N74
30.5
37.0
30.0
39.2
40.3
37.0

0
39.7

0.940
2.44
Ne’A

0.320
0.320
0.330
0.290
0.297
0.305

0
0.312

0.0140
4.74
19.7
40.1
39.9
39.0
40.2
40.2
40.50
40.1
0.300
0.704
3.00

0.296
0.304
0.309
0.300
0.232
0.3041

6
0.299

0.00944
3.15
14.6
40.6
40.3
37.3
42.5
40.0
38.9

6
40.0
i .71"?
4.43
3.35

0.239
0.251
0.290
0.285
0.236
[3.286

5
U23?

0.0033
1.15
9.17
3?.9
38.0
33.0
38.9
36.3
3?.3

6
3?.6
1.02
2.?1

4.00

0.203
0.250
0.200
0.253
0.200
0.2040
0.200

0.0100
3.79
1.30
30.1
30.0
34.7
30.7
30.5
35.0

0
30.0
0.007
2.47

-7.10

TABLE 6.11:. Oxymorphane LungATerm Stabirity In Human Plasma

Calculated Concentration mL

Nominal Concentration 0020 2 months 3 months 7 months 22 months

 

0.270 0.200 0.013 0.290 0.270
0.2741 0.255 0.308 0.2?” 0.221"

$3931.33: 0.250 0 251 0.332 0.260 0.2540.231 0.2?6 0.300 D280 0.245
D.266 0.252 0.252 0.266 0.274
0.261 0.232 0.286 0.282 0.247

11 6 6 5 5 5
mean 0.259 0.260 0.299 0.276 0.253

513 0.0162 0.0193 0.03341 0.0135 0.0!“
CV (90] 6 2'." T313 9.15 41.86 6.90
560i“ MA 0.5“ 15.5 8.89 12.38

41 11 3.60 3.90 3.” 3.1?
3.90 3.05 4.00 3.03 3.07

00 HighAOC C 41.00 3.38 3.90 3.51 3.21
180 4.05 3.3? 3.84 3.46 3.60

3.70 3.02 3.73 3.71 3.54
__ 3.5.5 9.5.3 3.117 31-2-14 9.9?n 6 6 6 6 6

mean 3.96 3.53 3.81 3.55 3.2?
SD 0.120 0.124 0.100 0.104 0.240

CV(%I 3.15 3.51 4.90 5.17 1.53
00010 NA -11.1 6.97 40.41 -1?.5
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Excerpt from bioanalytical report TM-543 indicating stability of oxycodone in plasma or 
solutions following different storage conditions (with focus on 15 cycles of 
Freeze/Thaw). 
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TABLE 6.2A. Oxycodone Long-Term Stability in Solution - 4months

 

 

 
 

  

IS

Solution Area IS Area PAR Area Area PAR

814100 - Old 1214100- New

Std Spk ’I F — Low 13??) MA MA 1511 MA MA
1583 MA MA 1401 MA MA
1561 MA MA 1422 MA MA

1 542 MA MA 145? MA MA

1 585 MA MA 1386 MA MA

1 51 0 MA MA 1407' MA MA

Mean 1611 MA MA 1431 MA MA

SD 135 MA MA 45.6 MA MA

CV {‘16} 8.36 MA MA 3.19 MA MA
Final Concentration

(ngme) 1 .00 MA MA 1 .00 MA MA

Adjusted Mean PA 1611 MA MA 1431 MA MA
9-6001 12 . 6 MA MA MA MA MA

Std Spk 'I D — High 133060 MA MA 131534 MA MA
133863 MA MA 135323 MA MA

136510 MA MA 1 33956 MA MA

1346 84 MA MA 1 33545 MA MA
133195 MA MA 133316 MA MA

133702 MA MA 131491 MA MA

Mean 135002 MA MA 133194 MA MA

SD 2281 MA MA 14?? MA MA

CV 11%} 1.69 MA MA 1.11 MA MA
Final Concentration

(ngme) 100 MA MA 100 MA MA

Adjusted Mean PAR 1350 MA MA 1332 MA MA
9-5Diff 1.36 MA MA MA MA MA

Stock Solution - Std 1A 2493023 MA MA 2559340 MA MA
2595994 MA MA 2635478 MA MA

261 97136 MA MA 264821 6 MA MA
263?286 MA MA 2635625 MA MA

264 T3 61 MA MA 2701425 MA MA
2670466 MA MA 2730491 MA MA

Mean 261 0656 MA MA 2651 846 MA MA

SD 62684 MA MA 59418 MA MA

CV {36} 2.41 MA MA 2.24 MA MA
Final Concentration

(ugme) 1 .00 MA MA 1 .00 MA MA

Adjusted Mean PA 2610656 MA MA 264913? MA MA
9-6D1'ff -1 .45 MA MA MA MA MA
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TABLE 0.23. Noroxycodone Long-Term Stability in Solution - 4 months

Solution

Std Spk 2F — Low

Mean

SD

cu 1%)
Final Concentration

010’le

Adjusted Mean PAR
95Diff

Std Spk 2o — High

Mean

SD

CV 11%)
Final Concentration

{ngi'mLJ

Adjusted Mean PA
9»'bDiff

Stock Solution - Std

2A

Mean

SD

CV [Ea-13)
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CONCLUSION 

The stability data showed that oxycodone and its metabolites, noroxycodone and 
oxymorphone, were stable in human plasma for up to 22 months. The stability data also 
showed that oxycodone and its metabolites, noroxycodone and oxymorphone, were stable 
in 1:1 MeOH/H2O stock and spiking solutions for up to 4 months. 
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3.2.2 Population PK Analysis of OxyContin and Immediate Release Oxycodone. 

Population Pharmacokinetics in Pediatric Patients and Healthy Adult Subjects: 

The sponsor conducted a rather comprehensive pharmacokinetic data analysis strategy 
involving population pharmacokinetics modeling based on nonlinear mixed-effects 
modeling (NONMEM).  The population PK analysis was conducted with a qualified 
installation of the nonlinear mixed effects modeling (NONMEM) software, Version 7, 
Level 2.0 (ICON Development Solutions, Hanover, MD).  A covariate modeling 
approach emphasizing parameter estimation rather than stepwise hypothesis testing was 
implemented for this population PK analysis. Predefined covariate-parameter 
relationships were identified based on exploratory graphics, scientific and clinical 
interest, and mechanistic plausibility of prior knowledge; a full model was then 
constructed with care to avoid correlation or collinearity in predictors.   

This involved pooling of all available plasma oxycodone concentrations (intensive and 
sparse) from single- and multiple-dose PK studies. The pooled data represented 
oxycodone concentrations across a range of formulations [oral immediate release from 
liquid and tablet, extended release original OxyContin (OC) and reformulated OxyContin 
(OTR or ORF)] in pediatric patients and representative oral OxyContin data in adult 
subjects for the population pharmacokinetic (POPPK) dataset.  A total of 5 Phase 1 and 
three Phase 3 clinical studies were included in the POPPK modeling of oxycodone in 
pediatric patients and adult subjects. 

Table: Studies included in final population pharmacokinetic analysis of oxycodone 
and the different formulations, doses, and demographics of patients/subjects 
employed. 

 
Reference: Table 1 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of Oxycodone 
in Pediatric and Adult subjects. 

The final oxycodone POP PK dataset consisted of 5567 oxycodone concentrations from 
370 subjects from 8 studies (see Table below). There were 255 pediatric patients (< 18 
years), with weights ranging from 2.4 to 112 kg. The final dataset contained 184 pediatric 
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patients between the ages of 6 and 16 years, of which 43 (23%) were > 6 to < 12 years 
old and 141 (77%) were ≥ 12 to ≤ 16 years old.  Clinical PK experience with IR 
oxycodone formulations accounted for the rest of the pediatric patients. 

Weight and age were positively correlated with a correlation coefficient of 0.76 and an 
obvious trend evident in scatter plots (bottom left).  

 

 

Reference: Figure 1 and Figure 2 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling 
of Oxycodone in Pediatric and Adult subjects. 

 

Distributions of continuous covariates (top right) were similar for pediatric subjects in 
both sexes. In adult subjects, age was similar across sexes but weight demonstrated the 
typical dependency on sex, with males having a higher median weight and overall range 
than females. Weight, age and sex were considered as potential covariates in the model 
(table below) 

 

Reference: Table 2 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of Oxycodone 
in Pediatric and Adult subjects. 
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The population PK of oxycodone in pediatric patients and adult subjects was described 
by a one-compartment model with first-order absorption and elimination. The model was 
parameterized in terms of apparent (oral) clearance (CL/F), apparent (oral) volume of 
distribution (V/F), relative bioavailability (F) and first-order absorption rate constant 
(Ka).  Separate relative F terms and absorption models were included to model each oral 
oxycodone formulation. A single first-order absorption model described the absorption of 
the IR liquid, IR solid, and ORF, while a parallel first-order absorption model described 
the absorption of the OC formulation.  

The model was implemented in NONMEM using ADVAN7 TRANS1, which accounts 
for multiple dosing or steady-state conditions. CL/F and V/F were allometrically scaled 
by weight using a power model. CL/F was also modeled as a function of age using a 
power model with three age categories (<1 month, ≥1 month to <1 year, and ≥1 year) as 
described in the equations below. An attempt was made to model the age covariate effect 
as a continuous function using both Emax and sigmoid Emax models, however, these 
models were not stable and resulted in inadequate estimates for CL/F and the maturation 
half-life.  Interindividual random effect terms for CL/F, V/F, Ka,OC fast , Ka,OC slow, 
and Ka,ORF were modeled using exponential variance models, with a covariance term 
between CL/F and V/F. Residual random effects were described with a combined 
additive and proportional error model. The residual error model was allowed to vary by 
oral formulation type.  

The typical estimates of the PK model parameters for the reference covariates (70 kg, age  
≥ 1year, ORF formulation) were 88.2 L/hr and 554 L for CL/F and V/F, respectively. 
Estimates for the different oral formulation Ka terms (hr-1) were 0.972, 1.54, 0.954, 
0.156, and 0.358 for Ka,IR liquid, Ka,IR solid, Ka,OC fast, Ka,OC slow, and Ka,ORF , 
respectively. Estimates for the different oral formulation relative F terms were 0.863, 
1.08, 1.08, and 1 (FIXED; reference formulation) for FIR liquid, FIR solid, FOC, and 
FORF , respectively. The FastOC was estimated to be 0.595, so approximately 60% of 
the available OC dose was absorbed via the fast absorption phase and 40% via the slow 
absorption phase (Final parameter list is in the summary of the clinical pharmacology 
findings). 

Variability in CL/F and V/F were partially described by allometrically scaled weight. An 
additional effect of age on CL/F was also described for subjects under one year of age 
that may partially represent maturational changes in CL/F. Final estimates of unexplained 
variability in CL/F and V/F were 38.1 %CV and 38.7 %CV, respectively. 

The base model is described by the equations below.  
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Reference: Equation 10 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of 
Oxycodone in Pediatric and Adult subjects. 
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A table of the parameter estimates is provided below. 

 
Reference: Table 10 from Purdue Pharma’s Report on Population Pharmacokinetic Modeling of 
Oxycodone in Pediatric and Adult subjects. 

Model Evaluation 
The adequacy of the final model and parameter estimates was investigated with a 
predictive check method.  The precision of model parameters was investigated by 
performing a stratified non-parametric bootstrap procedure.  One thousand (1000) 
replicate datasets were generated by random sampling with replacement and were 
stratified by clinical study, using the individual as the sampling unit. Population 
parameters for each dataset were subsequently estimated using NONMEM. This resulted 
in a distribution of 1000 estimates for each population model parameter. Empirical 95% 
CIs were constructed by observing the 2.5th and 97.5th quantiles of the resulting 
parameter distributions for all bootstrap runs. 
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Reference: Figure 21 and Figure 22 from Purdue Pharma’s Report on Population Pharmacokinetic 
Modeling of Oxycodone in Pediatric and Adult subjects. 

Visual predictive check on observed vs. predicted concentrations were made for each 
study utilizing Pirana software with Xpose package.  Two hundred Monte Carlo 
simulation replicates of the original dataset were generated using the final model.  
Satisfactory distributions of lower 95% CI, median, and upper 95% CI of the 
observations were contained within the predictions.   

Final model diagnostic plots suggest that the model describes the pediatric and adult data 
well. Simulation based model evaluation shows reasonable predictive ability for both 
pediatric and multiple-dose adult oxycodone PK. 

Exposure Comparison: Exposures for OxyContin were compared using the dose at the 
time of the first dose as well as the dose at the time of last dose in the data set. The 
sponsor provided graphical comparison of oxycodone exposure in pediatric patients in 6 
– 12 yrs and 13 -16 yrs groups.  However, an approach to provide descriptive statistics of 
oxycodone systemic exposure parameters were found suitable for this submission and 
described in the summary of clinical pharmacology findings.   

The population pharmacokinetic model can be used, however, to derive dosing regimens 
in pediatric patients that will match adult exposures at the doses of FDA-approved 
oxycodone products.  In this submission, empirical Bayes estimates from final model 
were used to calculate individual pharmacokinetic parameters for patients in studies 
OXP1005, OXP3003, and OTR3001. For each individual, PK parameters (Cmax, AUC, 
Cmax & Cmin at Steady-state were calculated and reported for that individual’s first and 
last dose appearing in the data set with at least one observation record following that 
dosing record.  
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To calculate maximum concentration in the dosing interval (Cmax) and minimum 
concentration in the dosing interval (Cmin) using the final model, first dose 
concentrations were simulated every 0.25 hours over the dosing interval (tau). Cmax was 
taken as the maximum simulated oxycodone concentration over the dosing interval and 
Cmin was the simulated oxycodone concentration when time was equal to Tau (dosing 
interval 6 hours for IR, 12 hours for OxyContin Reformulation (ORF)).   

Table: Descriptive Statistics of oxycodone following pediatric IR oxycodone liquid 
administration by weight normalized dosing. AR = accumulation ratio. 

Variable 

Dose/ 
Wt 
(mg/kg) 

Dosing 
(First/ 
Last) FORM N Mean SD Median Min Max 

AR 0.05 First IR liq 26 1.60 0.26 1.58 1.18 2.13 

AR 0.1 First IR liq 37 1.60 0.30 1.64 1.07 2.21 

AR 0.2 First IR liq 40 1.55 0.40 1.49 1.04 2.58 

AUCss 0.05 First IR liq 26 33.57 11.99 32.15 12.5 55.3 

AUCss 0.1 First IR liq 37 65.19 30.82 57.60 27 190 

AUCss 0 2 First IR liq 40 120.94 54.55 104.00 51.4 300 

AUCtau 0.05 First IR liq 26 20.60 5.77 20.40 10.4 32.8 

AUCtau 0.1 First IR liq 37 40.82 16.51 37.70 19.1 96.1 

AUCtau 0.2 First IR liq 40 78.37 28.76 71.45 41.4 164 

CAVGss 0.05 First IR liq 26 5.60 2.00 5.35 2.09 9.22 

CAVGss 0.1 First IR liq 37 10.86 5.13 9.60 4.51 31.6 

CAVGss 0.2 First IR liq 40 20.16 9.09 17.35 8.57 50 

CL F 0.05 First IR liq 26 13.28 16.26 6.88 2.9 75.8 

CL_F 0.1 First IR liq 37 37.96 24.24 38.40 3.73 82.1 

CL_F 0.2 First IR liq 40 39.95 26.31 37.95 6.65 94.3 

CMAX 0.05 First IR liq 26 3.80 1.01 3.88 2.06 6.27 

CMAX 0.1 First IR liq 37 7.73 3.22 6.93 3.61 16.7 

CMAX 0.2 First IR liq 40 15.43 6.06 13.10 7.31 29.5 

CMAXss 0.05 First IR liq 26 6.14 1.99 5.91 2.66 9.56 

CMAXss 0.1 First IR liq 37 12.13 5.30 10.90 5.2 32.9 

CMAXss 0.2 First IR liq 40 23.16 9.15 20.40 12.1 52.8 

CMIN 0.05 First IR liq 26 2.38 0.79 2.36 0.884 3.59 

CMIN 0.1 First IR liq 37 4.53 2.09 3.98 1.97 12.5 

CMIN 0.2 First IR liq 40 8.15 3.68 7.54 2.46 20.6 

CMINss 0.05 First IR liq 26 3.93 1.70 3.70 1.06 7.25 

CMINss 0.1 First IR liq 37 7.46 4.27 6.91 2.29 24.6 

CMINss 0.2 First IR liq 40 13.29 8.13 10.80 2.58 38.1 

KEL 0.05 First IR liq 26 0.18 0.05 0.17 0.106 0.312 

KEL 0.1 First IR liq 37 0.19 0.08 0.16 0.1 0.455 

KEL 0.2 First IR liq 40 0.22 0.12 0.19 0.0819 0.555 

THALF 0.05 First IR liq 26 4.21 1.16 4.15 2.22 6.56 

THALF 0.1 First IR liq 37 4.17 1.38 4.40 1.52 6.92 

THALF 0.2 First IR liq 40 3.93 1.86 3.75 1.25 8.46 

TMAX 0.05 First IR liq 26 2.19 0.24 2.25 1.75 2.5 

TMAX 0.1 First IR liq 37 2.15 0.29 2.25 1.5 2.5 

TMAX 0.2 First IR liq 40 2.08 0.39 2.13 1.25 2.75 

V_F 0.05 First IR liq 26 78.68 
119.6

3 39.95 19.9 628 
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V F 0.1 First IR liq 37 240.63 
187.3

2 204.00 15 570 

V F 0.2 First IR liq 40 239.91 
213.8

9 148.50 26.1 783 

AR 0.05 Last IR liq 23 1.59 0.26 1.55 1.18 2.13 

AR 0.1 Last IR liq 36 1.60 0.31 1.64 1.07 2.21 

AR 0.2 Last IR liq 35 1.59 0.41 1.55 1.04 2.58 

AUCss 0.05 Last IR liq 23 33.99 12.11 32.20 12.5 55.3 

AUCss 0.1 Last IR liq 36 65.73 31.34 57.75 27 190 

AUCss 0 2 Last IR liq 35 125.63 56.50 114.00 51.4 300 

AUCtau 0.05 Last IR liq 23 20.95 5.89 20.50 10.4 32.8 

AUCtau 0.1 Last IR liq 36 40.91 16.55 38.00 19.1 96.1 

AUCtau 0.2 Last IR liq 35 79.95 30.24 71.80 41.4 164 

CAVGss 0.05 Last IR liq 23 5.67 2.02 5.36 2.09 9.22 

CAVGss 0.1 Last IR liq 36 10.95 5.22 9.63 4.51 31.6 

CAVGss 0.2 Last IR liq 35 20.94 9.41 19.00 8.57 50 

CL_F 0.05 Last IR liq 23 10.07 9.52 6.71 2.9 44.8 

CL_F 0.1 Last IR liq 36 39.19 24.77 39.60 3.73 82.1 

CL F 0.2 Last IR liq 35 40.72 26.89 38.10 6.65 94.3 

CMAX 0.05 Last IR liq 23 3.87 1.04 3.92 2.06 6.27 

CMAX 0.1 Last IR liq 36 7.75 3.22 7.15 3.61 16.7 

CMAX 0.2 Last IR liq 35 15.65 6.38 12.90 7.31 29.5 

CMAXss 0.05 Last IR liq 23 6.23 2.01 5.98 2.66 9.56 

CMAXss 0.1 Last IR liq 36 12.22 5.36 11.10 5.2 32.9 

CMAXss 0.2 Last IR liq 35 23.90 9.52 21.30 12.1 52.8 

CMIN 0.05 Last IR liq 23 2.41 0.80 2.39 0.884 3.59 

CMIN 0.1 Last IR liq 36 4.54 2.12 3.99 1.97 12.5 

CMIN 0.2 Last IR liq 35 8.42 3.82 7.67 2.46 20.6 

CMINss 0.05 Last IR liq 23 3.97 1.72 3.78 1.06 7.25 

CMINss 0.1 Last IR liq 36 7.54 4.37 6.93 2.29 24.6 

CMINss 0.2 Last IR liq 35 13.99 8.40 11.80 2.58 38.1 

KEL 0.05 Last IR liq 23 0.18 0.06 0.17 0.106 0.312 

KEL 0.1 Last IR liq 36 0.19 0.09 0.16 0.1 0.455 

KEL 0.2 Last IR liq 35 0.22 0.12 0.17 0.0819 0.555 

THALF 0.05 Last IR liq 23 4.19 1.17 4.03 2.22 6.56 

THALF 0.1 Last IR liq 36 4.20 1.44 4.41 1.52 6.92 

THALF 0.2 Last IR liq 35 4.08 1.90 4.01 1.25 8.46 

TMAX 0.05 Last IR liq 23 2.18 0.24 2.25 1.75 2.5 

TMAX 0.1 Last IR liq 36 2.15 0.30 2.25 1.5 2.5 

TMAX 0.2 Last IR liq 35 2.11 0.39 2.25 1.25 2.75 

V_F 0.05 Last IR liq 23 53.77 39.42 39.00 19.9 152 

V F 0.1 Last IR liq 36 252.87 
198.7

7 235.00 15 628 

V F 0.2 Last IR liq 35 250.56 
219.7

0 156.00 26.1 783 
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Table: Descriptive Statistics of oxycodone in pediatric patients receiving OxyContin 
ORF (by Dose). AR = accumulation ratio. 

Variable 

Dose 
First/
Last FORM 

DOSE 
(mg) N Mean SD Median Min Max 

AR First ORF 10 47 1.18 0.21 1.14 1 2.41 

AUCss First ORF 10 47 152.81 85.84 138 44.4 514 

AUCtau First ORF 10 47 126.79 55.26 106 44.3 302 

CAVGss First ORF 10 47 12.74 7.15 11.5 3.7 42.8 

CL F First ORF 10 47 80.62 36.63 72.6 19.4 225 

CMAX First ORF 10 47 13.18 6.02 11.7 5.17 32.3 

CMAXss First ORF 10 47 15.53 7.60 12.6 6.62 39.2 

CMIN First ORF 10 47 5.33 3.07 5.08 0.128 17.2 

CMINss First ORF 10 47 6.71 5.79 5.94 0.128 36.3 

KEL First ORF 10 47 0.19 0.08 0.177 0.0447 0.576 

THALF First ORF 10 47 4.26 2.10 3.91 1.2 15.5 

TMAX First ORF 10 47 3.98 1.07 3.75 1.75 7.75 

V F First ORF 10 47 447.79 174.36 421 164 960 

AR Last ORF 10 48 1.16 0.13 1.14 1 1.67 

AUCss Last ORF 10 48 148.53 68.27 131 44.4 413 

AUCtau Last ORF 10 48 127.02 53.71 106 44.3 302 

CAVGss Last ORF 10 48 12.38 5.69 10.95 3.7 34.4 

CL_F Last ORF 10 48 79.93 35.18 76.2 24.2 225 

CMAX Last ORF 10 48 13.40 5.90 11.8 5.21 32.3 

CMAXss Last ORF 10 48 15.42 6.68 12.7 7.05 36.6 

CMIN Last ORF 10 48 5.19 2.84 4.66 0.128 17.2 

CMINss Last ORF 10 48 6.23 3.99 5.53 0.128 24.6 

KEL Last ORF 10 48 0.19 0.08 0.1765 0.0759 0.576 

THALF Last ORF 10 48 4.08 1.49 3.92 1.2 9.14 

TMAX Last ORF 10 48 3.89 1.07 3.75 1.75 8.25 

V_F Last ORF 10 48 438.17 172.07 400.5 164 1030 

AR First ORF 15 11 1.17 0.09 1.14 1.09 1.38 

AUCss First ORF 15 11 300.00 200.78 230 131 826 

AUCtau First ORF 15 11 260.91 187.55 203 120 759 

CAVGss First ORF 15 11 25.00 16.75 19.2 10.9 68.9 

CL F First ORF 15 11 65.06 28.78 65.1 18.2 115 

CMAX First ORF 15 11 27.22 23.17 20.1 11.2 90.9 

CMAXss First ORF 15 11 31.15 24.84 23.1 13.5 98.8 

CMIN First ORF 15 11 10.68 5.65 8.61 4.64 24 

CMINss First ORF 15 11 12.41 6.12 10.5 5.06 26.1 

KEL First ORF 15 11 0.17 0.03 0.173 0.108 0.21 

THALF First ORF 15 11 4.27 0.96 4 3.31 6.44 

TMAX First ORF 15 11 4.02 0.55 4 3 5.25 

V_F First ORF 15 11 404.69 193.16 401 86.6 757 

AR Last ORF 15 13 1.26 0.36 1.14 1.09 2.41 

AUCss Last ORF 15 13 324.54 232.22 210 131 826 

AUCtau Last ORF 15 13 257.92 177.96 192 120 759 

CAVGss Last ORF 15 13 27.05 19.38 17.5 10.9 68.9 

CL F Last ORF 15 13 64.28 30.47 71.4 18.2 115 
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CMAX Last ORF 15 13 26.70 21.88 20.2 11.2 90.9 

CMAXss Last ORF 15 13 32.62 24.76 22 13.5 98.8 

CMIN Last ORF 15 13 10.95 6.35 8.01 4.64 24 

CMINss Last ORF 15 13 14.75 13.20 9.87 5.06 54.4 

KEL Last ORF 15 13 0.16 0.05 0.173 0.0447 0.21 

THALF Last ORF 15 13 5.01 3.28 4 3.31 15.5 

TMAX Last ORF 15 13 4.19 1.20 3.75 3 7.75 

V_F Last ORF 15 13 416.89 201.00 435 86.6 757 

AR First ORF 20 25 1.13 0.07 1.12 1 1.27 

AUCss First ORF 20 25 297.54 121.71 278 79.5 583 

AUCtau First ORF 20 25 262.57 105.04 256 79.2 525 

CAVGss First ORF 20 25 24.80 10.14 23.2 6.63 48.6 

CL_F First ORF 20 25 81.52 44.82 72 34.3 251 

CMAX First ORF 20 25 28.29 11.73 28 13.3 59.3 

CMAXss First ORF 20 25 31.84 12.95 29.6 14.4 65.8 

CMIN First ORF 20 25 10.18 4.80 9.23 0.614 21.2 

CMINss First ORF 20 25 11.68 5.87 10.6 0.617 26.5 

KEL First ORF 20 25 0.20 0.06 0.189 0.129 0.445 

THALF First ORF 20 25 3.75 0.91 3.66 1.56 5.39 

TMAX First ORF 20 25 3.66 0.70 3.75 2 5.25 

V_F First ORF 20 25 412.60 156.67 364 178 718 

AR Last ORF 20 18 1.18 0.13 1.15 1 1.57 

AUCss Last ORF 20 18 282.47 127.31 262.5 79.5 516 

AUCtau Last ORF 20 18 236.96 99.24 209 79.2 438 

CAVGss Last ORF 20 18 23.54 10.61 21.85 6.63 43 

CL F Last ORF 20 18 88.55 50.59 76.3 38.8 251 

CMAX Last ORF 20 18 24.32 10.62 20.5 13.3 46.3 

CMAXss Last ORF 20 18 28.54 12.12 24.85 14.4 53.1 

CMIN Last ORF 20 18 10.18 5.37 10.08 0.614 21.2 

CMINss Last ORF 20 18 12.45 7.60 12.25 0.617 30.9 

KEL Last ORF 20 18 0.19 0.08 0.1695 0.0844 0.445 

THALF Last ORF 20 18 4.25 1.49 4.09 1.56 8.21 

TMAX Last ORF 20 18 3.97 0.95 4 2 6 

V F Last ORF 20 18 481.78 154.62 518.5 213 718 

AR First ORF 30 10 1.23 0.22 1.135 1.04 1.67 

AUCss First ORF 30 10 431.90 153.53 383.5 295 745 

AUCtau First ORF 30 10 352.70 111.54 308.5 230 566 

CAVGss First ORF 30 10 35.98 12.82 31.95 24.6 62.1 

CL F First ORF 30 10 76.41 22.43 78.3 40.3 102 

CMAX First ORF 30 10 36.04 13.55 35.05 15.6 63.1 

CMAXss First ORF 30 10 43.00 14.40 41.05 26.1 70.6 

CMIN First ORF 30 10 15.16 6.67 14.3 5.28 29.5 

CMINss First ORF 30 10 19.40 11.25 16.1 5.47 46.4 

KEL First ORF 30 10 0.17 0.07 0.178 0.0759 0.281 

THALF First ORF 30 10 4.76 2.27 3.9 2.47 9.14 

TMAX First ORF 30 10 4.33 1.65 4 2.5 8.25 

V F First ORF 30 10 498.50 228.57 460 253 1030 

AR Last ORF 30 6 1.10 0.07 1.07 1.04 1.24 
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AUCss Last ORF 30 6 456.17 134.59 476.5 296 633 

AUCtau Last ORF 30 6 414.83 118.24 418 281 566 

CAVGss Last ORF 30 6 38.00 11.26 39.7 24.6 52.8 

CL F Last ORF 30 6 71.28 23.06 62.95 47.4 101 

CMAX Last ORF 30 6 47.75 13.76 46.25 30.3 63.7 

CMAXss Last ORF 30 6 52.23 14.61 49.35 32.6 70.6 

CMIN Last ORF 30 6 14.10 5.73 14.65 5.28 20.7 

CMINss Last ORF 30 6 15.73 7.07 15.5 5.47 23.9 

KEL Last ORF 30 6 0.22 0.05 0.229 0.135 0.281 

THALF Last ORF 30 6 3.35 0.96 3.03 2.47 5.12 

TMAX Last ORF 30 6 3.33 0.58 3.375 2.5 4.25 

V_F Last ORF 30 6 334.00 103.10 308.5 228 455 

AR First ORF 40 4 1.27 0.12 1.27 1.14 1.4 

AUCss First ORF 40 4 682.75 266.18 589.5 482 1070 

AUCtau First ORF 40 4 533.00 172.68 483 400 766 

CAVGss First ORF 40 4 56.90 22.27 49.1 40.1 89.3 

CL_F First ORF 40 4 64.23 19.80 68.3 37.3 83 

CMAX First ORF 40 4 50.38 14.41 48.65 37.4 66.8 

CMAXss First ORF 40 4 64.15 21.19 58 47.2 93.4 

CMIN First ORF 40 4 26.53 11.34 22.15 18.5 43.3 

CMINss First ORF 40 4 34.33 17.64 27.3 22.2 60.5 

KEL First ORF 40 4 0.14 0.03 0.1315 0.105 0.176 

THALF First ORF 40 4 5.32 1.23 5.36 3.93 6.62 

TMAX First ORF 40 4 4.31 0.55 4.25 3.75 5 

V_F First ORF 40 4 479.50 146.48 459.5 355 644 

AR Last ORF 40 3 1.21 0.10 1.2 1.12 1.31 

AUCss Last ORF 40 3 601.00 148.92 553 482 768 

AUCtau Last ORF 40 3 494.33 93.51 496 400 587 

CAVGss Last ORF 40 3 50.07 12.43 46.1 40.1 64 

CL F Last ORF 40 3 69.13 15.69 72.3 52.1 83 

CMAX Last ORF 40 3 49.03 8.58 52.9 39.2 55 

CMAXss Last ORF 40 3 59.23 11.11 61.4 47.2 69.1 

CMIN Last ORF 40 3 22.60 7.36 18.5 18.2 31.1 

CMINss Last ORF 40 3 27.73 11.27 22.2 20.3 40.7 

KEL Last ORF 40 3 0.15 0.03 0.148 0.121 0.189 

THALF Last ORF 40 3 4.70 1.04 4.69 3.67 5.75 

TMAX Last ORF 40 3 4.08 0.63 4 3.5 4.75 

V F Last ORF 40 3 459.00 92.50 432 383 562 

AR Last ORF 50 1 1.14 0 1.14 1.14 1.14 

AUCss Last ORF 50 1 798 0 798 798 798 

AUCtau Last ORF 50 1 702 0 702 702 702 

CAVGss Last ORF 50 1 66.5 0 66.5 66.5 66.5 

CL F Last ORF 50 1 62.6 0 62.6 62.6 62.6 

CMAX Last ORF 50 1 72.6 0 72.6 72.6 72.6 

CMAXss Last ORF 50 1 82.6 0 82.6 82.6 82.6 

CMIN Last ORF 50 1 28.8 0 28.8 28.8 28.8 

CMINss Last ORF 50 1 32.8 0 32.8 32.8 32.8 

KEL Last ORF 50 1 0.176 0 0.176 0.176 0.176 
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THALF Last ORF 50 1 3.93 0 3.93 3.93 3.93 

TMAX Last ORF 50 1 3.75 0 3.75 3.75 3.75 

V F Last ORF 50 1 355 0 355 355 355 

AR First ORF 60 1 1.15 0 1.15 1.15 1.15 

AUCss First ORF 60 1 702 0 702 702 702 

AUCtau First ORF 60 1 608 0 608 608 608 

CAVGss First ORF 60 1 58.5 0 58.5 58.5 58.5 

CL_F First ORF 60 1 85.5 0 85.5 85.5 85.5 

CMAX First ORF 60 1 57.9 0 57.9 57.9 57.9 

CMAXss First ORF 60 1 66.8 0 66.8 66.8 66.8 

CMIN First ORF 60 1 27.7 0 27.7 27.7 27.7 

CMINss First ORF 60 1 32 0 32 32 32 

KEL First ORF 60 1 0.167 0 0.167 0.167 0.167 

THALF First ORF 60 1 4.14 0 4.14 4.14 4.14 

TMAX First ORF 60 1 4.25 0 4.25 4.25 4.25 

V F First ORF 60 1 511 0 511 511 511 

AR First ORF 80 1 1.08 0 1.08 1.08 1.08 

AUCss First ORF 80 1 1190 0 1190 1190 1190 

AUCtau First ORF 80 1 1100 0 1100 1100 1100 

CAVGss First ORF 80 1 99.2 0 99.2 99.2 99.2 

CL_F First ORF 80 1 67.2 0 67.2 67.2 67.2 

CMAX First ORF 80 1 124 0 124 124 124 

CMAXss First ORF 80 1 135 0 135 135 135 

CMIN First ORF 80 1 37.3 0 37.3 37.3 37.3 

CMINss First ORF 80 1 40.5 0 40.5 40.5 40.5 

KEL First ORF 80 1 0.213 0 0.213 0.213 0.213 

THALF First ORF 80 1 3.26 0 3.26 3.26 3.26 

TMAX First ORF 80 1 3.25 0 3.25 3.25 3.25 

V_F First ORF 80 1 316 0 316 316 316 

AR Last ORF 80 1 1.08 0 1.08 1.08 1.08 

AUCss Last ORF 80 1 1190 0 1190 1190 1190 

AUCtau Last ORF 80 1 1100 0 1100 1100 1100 

CAVGss Last ORF 80 1 99.2 0 99.2 99.2 99.2 

CL F Last ORF 80 1 67.2 0 67.2 67.2 67.2 

CMAX Last ORF 80 1 124 0 124 124 124 

CMAXss Last ORF 80 1 135 0 135 135 135 

CMIN Last ORF 80 1 37.3 0 37.3 37.3 37.3 

CMINss Last ORF 80 1 40.5 0 40.5 40.5 40.5 

KEL Last ORF 80 1 0.213 0 0.213 0.213 0.213 

THALF Last ORF 80 1 3.26 0 3.26 3.26 3.26 

TMAX Last ORF 80 1 3.25 0 3.25 3.25 3.25 

V F Last ORF 80 1 316 0 316 316 316 
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In addressing the OSI comment (See Bioanalytical Section 3.2.1) about analyte stability 
and possible impact on parameter estimation, we looked at clearance and volume of 
distribution of oxycodone from different studies. The general observation is that an age or 
bodyweight dependent changes in clearance are obvious. 

Table: Summary statistics of clearance and volume of distribution of oxycodone based 
on bodyweight groups from different studies. 

In addition, clearance and volume of distribution from two different pediatric patient PK 
studies with patients in the age group of 6 – 12 yrs. (OTR3001 and OXP3003) were also 
compared to ensure consistency in parameter estimates.  Majority of the observed 
bodyweights for pediatric patients in the 6 -12 yrs. old group ranged from 21 – 60 kg in 
these studies.    

Figure: Box-Plots indicating clearance (left) and volume of distribution (right) in 
pediatric patients from Study OXP3003 (IR) and Study OTR3001 (ORF). 

 

 

Weight 
Group 

Study 
Number Variable N Mean SD Median Variable N Mean SD Median 

<10 kg OXP1005 CL/F 43 8.4 4.8 7.2 V/F 43 45.8 26.4 37.6 
11-20 kg OXP3003 CL/F 7 37.8 13.0 38.4 V/F 7 152.0 77.6 140.6 
11-20 kg OXP1005 CL/F 15 29.2 9.3 29.7 V/F 15 112.4 39.0 103.8 

21-60 kg 
OC96-
0602 CL/F 11 68.3 25.0 67.8 V/F 11 325.3 104.2 334.0 

21-60 kg OTR1005 CL/F 10 85.6 17.0 82.4 V/F 10 442.9 75.1 471.7 
21-60 kg OTR1020 CL/F 20 74.1 30.3 71.0 V/F 20 484.9 210.0 433.4 
21-60 kg OTR3001 CL/F 56 65.4 25.4 63.8 V/F 56 359.1 138.0 340.4 
21-60 kg OXP3003 CL/F 31 58.7 16.4 60.3 V/F 31 398.2 156.9 371.9 
21-60 kg OXP3004 CL/F 8 74.6 31.1 67.6 V/F 8 406.8 133.5 395.9 
>60 kg OTR1005 CL/F 81 99.8 25.1 94.3 V/F 81 585.4 120.0 584.1 
>60 kg OTR1020 CL/F 10 92.1 42.7 96.3 V/F 10 616.9 148.5 596.9 
>60 kg OTR1502 CL/F 23 104.7 24.2 98.3 V/F 23 726.7 155.9 684.4 
>60 kg OTR3001 CL/F 43 94.4 41.3 86.0 V/F 43 544.9 161.9 518.8 
>60 kg OXP3003 CL/F 8 65.8 20.3 64.8 V/F 8 480.5 138.3 510.2 

Reference ID: 3757009



 

60 
 

3.2.3 Synopsis of Pediatric Patient Study OC96-0602 
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Criteria for Evaluation:

Pharmacokinetic Metrics: Plasma concentrations of oxycodone, oxymorphone. and noroxycodone and the
lollowing metrics: area under the curve to the last quantifiable plasma concentratiOn (AUCJ. area under the

curve from zero to infinity (AUCuj, maximum plasma concentration (Cm). time to maximum plasma
concentration (tm). apparent terminal phase half-life (t..[elim]). and mean residence time (MFlT). AUG... is
an index of total exposure and Cm is an index of peak exposure to the study drug or metabolite.

figfety: Reports of adverse events. clinical laboratory tests. vital signs. and physical examinations.

Bioanalytical Method: Plasma concentrations of oxycodone. oxymorphone. and noroxycodone were
quantified by gas chromatography using negative chemical ionization mass spectrometry.

Statistical Methods: Log-transformed AUC.. AUC... and C"... values for oxycodone for test {OxyContin®
10 mg) and reference (lFi oxycodone 5 mg} treatments were analyzed using an analysis of variance
(ANOVA) model with terms for sequence. subject (sequence). period. and treatment. Relative
bioavailability was assessed by comparing primary metrics (AUCt. AUCoo. and 0...... [test vs reference
treatment]) using the previously mentioned ANOVA model for a 2-way crossover design. Confidence
intervals (90%) were estimated around ratios (testireference) of geometric least squares means derived

from logarithmic—transformed values ot AUC. and AUC... Relative bioavailabiiity was summarized by the
percent ratios of the means for AUC. and AUC... with respect to the reference treatment. and the lower and
upper limits of the 90% confidence interval were examined. in addition. summary statistics for AUG...

AUC... and C...“ were presented by treatment for the parent compound and its metabolites. Secondary
metrics it...” tn, MET} were presented as mean and standard deviation (SD). CV. minimum and maximum.
Per protocol. after the completion of the first 13 subjects (with 11 completing both treatments).
pharrnaookinetic analysis was performed. which confirmed that the ratio of geometric mean AUG... was
within the CI of 70% to 143% (or as specified in the protocol as a difference of £3096). As a result. the
decision was made to stop study enrollment. Vital signs. laboratory tests. and physical examination results
were tabulated. with abnormal values listed. Descriptive shift tables for each laboratory parameter and
summary tables of adverse events by body system were prepared.
Results:

Pharmacokinetic: OxyContin® (CR oxycodone) produced relatively rapid increases to initial early peak
plasma concentrations for oxycodone and its metabolites. followed by measurable concentrations that
were sustained beyond 24 hours. IFI oxycodone produced similar early peak plasma concentrations for
oxycodone and metabolites. but plasma concentrations declined more rapidly. Plasma oxymorphone
concentrations were negligible. The 90% CI of the geometric mean ratio of the test treatment
(OxyContin®} to the reference treatment (lFl oxycodone] in terms of total exposure (AUG...) to the study
drug was within 80% to 125%. The dose-adjusted peak exposure (cm) of OxyContin® was approximately
one hall that of IR oxycodone. Similarly. mean values of t... and MFtT for parent oxycodone following lFl
oxycodone administration were approximately half, while t...“ was two thirds those following OxyContin®
administration. See Tables 2A and 23.

Safety: Overall. 9 (69%} out of 13 subjects experienced 1 or more adverse events during the study. Over
the course of the study. 5 (42%) of 12 subjects experienced adverse events during or alter receiving IFt
oxycodone. while 7 (58%} of 12 subjects experienced adverse events during or after receiving OxyContin®
(Table 2C). The most common adverse event was fever (lFt oxycodone. 25%: OxyContinO. 33%), which
was expected in a postoperative pepulation and was not regarded as drug-related (Table 2D). All other
adverse events occurred in 1 or 2 Subjects each. Adverse events judged by the investigator to be drug-
related (seen in only 4 subjects when receiving OxyContirr®j were pruritus. nausea. and vomiting. There
was no apparent ditlerence between IR oxycodone and OxyContin® in the incidence or type of adverse
events reported in this 2-way crossover study. No deaths or other serious adverse events occurred during
the study. One subject (subject 4. oxycodone} discontinued prematurely due to an adverse event
(moderate pruritusj. One subject (subject 5. IR oxycodone] discontinued prematurely due to inability to
obtain IV access. No safety concerns were raised from the results of laboratory tests. vital sign
measurements. or physical examinations. In conclusion. no unexpected safety concerns for oxycodone.
as either the IR or the CH formulation, were suggested by the present results.
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Also see box-plot in the summary of clinical pharmacology findings. 
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3.2.4 Synopsis of Study OXP3003 Pediatric age group 5 – 16 yrs. 
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Name of Sponsorl'Company: Protocol No.

Purdue Pharma L.P. OXP3003

Name of Finished Product: Name of Active Ingredient:

 

Oxy Pediatric Liquid 1 mg/mL. Oxycodone hydrochloride 
 

Indication and Main Criteria for InclusiontExcluston:

Male and female pediatric patients from 5 to S 16 years old who were opioid naive at study entry or
preoperatively (for surgical patients) were included in the study. Patients had to be inpatients at the time of
enrollment. Patients either had or were anticipated to have moderate to severe pain requiring opioid
analgesics for at least 2 days. Patients with clinically significant hepatic or renal dysfunction were excluded
from the study. Note: the preceding paragraph deleted the requirement of PCA or nurse-administered
analgesia with opioids for moderate to severe pain for z 4hours in Amendment 2 (20-Nov-2002).

Test Product, Dose, Mode of Administration, and Batch Number:

Test Treatment Dose Dosage Form Lot Number

Oxy Pediatric Liquid 1 mgfkg 0.1 mglkg q6h Orai Solution CB-2002-11

Oxy Pediatric Liquid 1 mgi’kg 0.2 mgtkg q6h Oral Solution CB-2002-11

Reference Treatment, Dose, Mode of Administration, and Batch Number:

Placebo I (23-20024 0

N/A Oral Solution CB-2003-39

 

 

 

 

Supplemental Analgesia: 

Morphine NIA   
Acetaminophen

Duration of Treatment: Up to 2 days.
Criteria for Evaluation:

Efficacy

 

 

Supplemental pain medication was recorded by exact clock time for each attempt, dose in milligrams, and
route of administration on the case report form.

Note: wording of the previous sentence was changed by Amendment 1 (13-Nov-2002) to: All doses of PCA
morphine were recorded by the total amount of morphine (mg) administered in a 1-hour period, number of
doses in a 1-hour period, and route of administration. All other supplemental pain medications were
recorded by the exact clock time for each dose, the dose in mg, and the route of administration on the case
report form.

Pain intensity scores were obtained as follows: at baseline (before administration of study drug; after the
first dose, at 0.5, ‘l, 2, and 3 hours postdose, immediately prior to and 1 hour after each subsequent dose,
and at the end of the study. Additionally, pain intensity scores were recorded when nurse administered PCA
was given. Scores were recorded on a numerical rating scale of 0 to 10. 

Pharmacokinetics

A maximum of 8 blood samples, when feasible, of 1 mL each was collected over the entire study period.
Blood samples for concentrations of oxycodone, oxycodone metabolites, and morphine were obtained from
indwelling cannula or from a previously inserted central venous catheter or arterial catheter. If access was
otherwise not available, finger stick or venipuncture could be used if acceptable to the patienti’guardian. It
was required that there be at least a 1-hour interval between each blood sample.

Safety

Safety was assessed using reports of adverse events (AEs), clinical laboratory tests. vital sign
measurements, physical examinations. hemoglobin-oxygen saturation evaluations, and somnolence
evaluations.
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Name of SponsoriCompany: Protocol No.

Purdue Pharma LP. OXPSOOB

Name of Finished Product: Name of Active Ingredient:

 

Oxy Pediatric Liquid 1 mg/mL Oxycodone hydrochloride

Bioanalytical Methods

  
Serum samples were prepared using solid phase extraction and the concentrations of oxycodone,
oxycodone metabolites, and morphine were quantified by LC-MS/MS analysis. The instrument was run
under positive electron spread and multiple-reaction mode (MRM).  
Statistical Methods:

Demographic and Baseline Characteristics

Demographic and baseline variables included age, sex, race, ethnicity, height, weight, and tanner puberty
stage. Demographic and baseline characteristics were summarized descriptively by treatment group,
overall, and by age group. 

Dosing and Extent of Exposure

A data listing of the study drug dosage administration was provided for each patient. Descriptive statistics
were provided to summarize the number of doses and the length of exposure (in hours) in each treatment
group, overall, and by age group. 

Sample Size Rationale

In study 0096-0602, the observed total standard deviation of the log transformed oxycodone AUCt. after
adjusting for both dose level and weight, was 0.45, or the approximate coefficient of variation (CV) was
45%. The similar number for me, after adjusting for weight, was 0.40 for an approximate CV of 40%.
Thus the larger of these two CV’s is approximately 45%. When estimating parameters using the population
PK approach, it is reasonable to assume that the variability will be larger, eg, a CV of 75%. Assuming a
total variability (CV) equal to 75%, it is estimated that the 95% confidence interval from 75 patients will have
a length of 0.34 times the mean, or that the Cl will be approximately Xbar +l- 0.17‘*Xbar.
Although the primary objective of the study was pharmacokinetics, a sample size evaluation based on
safety was also presented (see Statistical Analysis Plan. Appendix 16.1.9). 

Efficacy Analyses

Efficacy variables consisted of supplemental pain medication and pain scores.

Supplemental pain medication consisted of PCA morphine medication, non-PCA opioid supplemental pain
medication, and acetaminophen usage. Total opioid medication was obtained by adding the PCA morphine
supplemental medication usage to the non-PCA opioid supplemental pain medication usage (in IV
morphine equivalence). Dose-response for these derived variables within each dose interval was evaluated
using the Jonckheere—Terpstra test. Additionally, the number and percentage of patients who received at
least 1 dose of acetaminophen supplemental pain medication was summarized by treatment group overall,
by age group, and by dose interval. Approximate 95% confidence intervals (Cls) were obtained.

Pain score variables consisted of pain scores recorded at scheduled time points and prior to nurse
administered PCA. Statistical analysis was performed for the average and the maximum pain score for
each dose interval and the overall average of the 1 h and 6 h postdose pain scores. Non-increasing dose-
response was evaluated using a Jonckheere-Terpstra test.

Exploratom efficacy analyses were performed to examine the effect of age group on the efficacy variables.
These analyses consisted of descriptive summaries (N, mean, minimum, maximum, median and standard
deviation).

Population PK Analyses

Population PK modeling approach was applied to the plasma cxycodone concentrations obtained during
treatment. Methodology and results of the population PK analyses will be contained in a separate report.
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Name of SponsoriCompany: Protocol No.

Purdue Pharma LP. OXP3003 

Name of Finished Product: Name of Active Ingredient:

Oxy Pediatric Liquid 1 mgimL Oxycodone hydrochloride 
Safety Analyses

Variables analyzed were adverse events, laboratory tests, vital signs, hemoglobin oxygen saturation, and
somnolence.

Adverse Events: All adverse events were coded using the Medical Dictionary for Regulatory Activities
(MedDRA, version 13.0) Coding Dictionary. Treatment-emergent adverse events (TEAEs) were
summarized to examine overall incidence of TEAEs and the incidence of TEAEs by relationship to study
drug and maximum severity.

Clinical Laboratopy: Laboratory data were summarized using mean and mean changes from baseline and
shifts from baseline using the LNH classification according to whether the value was below (L), within (N),
or above (H) the laboratory reference range. Clinical laboratory results for each patient were evaluated to
determine whether they were markedly abnormal.

Vital Signs: Descriptive statistics for vital sign parameters at each assessment time were summarized.
Mean and mean changes from baseline to end of study were also summarized. Statistical analysis was
performed for respiratory rate to test for nonincreasing or nondecreasing dose response.

Hemoglobin-Oxygen Saturation: Statistical analysis of Sp02 was performed similar to what was done for the
pain assessments. Nonincreasing dose response was assessed using a Jonckheere—Terpstra test. The
number and percent of patients experiencing desaturation was summarized.

Somnolence: Statistical analysis was performed to assess nondecreasing dose response. 

Analysis Populations
The enrolled population was defined as all patients who signed the informed consent form.
The safety population was defined as those patients who had received at least 1 dose of study drug and
had at least 1 subsequent safety assessment
The full analysis population for pharmacokinetics 1 PK) was defined as those patients who received at least
1 dose of study drug. and had at least 1 quantifiable PK sample.
The full analysis population for efficacy was defined as those patients who received at least 1 dose of study
drug, and had at least 1 subsequent efficacy evaluation (pain measurement or supplemental pain
medication). 

Results:

Disposition of Patients

Seventy-four patients were enrolled into the study. Of these, 6 patients were screening failures and 68
patients were randomized into the study. Three patients discontinued early, all without being dosed.
leaving 65 patients in the safety and the full analysis for efficacy populations. Fifty-four patients completed
the study: 11 patients (16.9%) discontinued. 2 (3.1%) due to adverse events. 2 (3.1%) due to administrative
reasons, and 7 (10.8%) due to subject's choice. 

Concomitant Medications

The most common opioid supplemental medications used by patients during the study were fentanyl (91%)
and morphine products (95%). 

Demographic and Baseiine Characteristics

. Sixty-three percent of patients were female.

0 Seventy-four percent of patients were white.

. The mean age of the patients was 11.4 years (range, 5 to 16 years). 
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Name of SponsorICompany: Protocol No.

Purdue Pharma L.P. 0XP3003

Name of Finished Product: Name of Active Ingredient:

Oxy Pediatric Liquid 1 mg/mL Oxycodone hydrochloride

Efficacy:

When examined across all dose intervals including the first, the following conclusions are drawn:

0 Supplemental PCA morphine medication use was statistically significantly less in the active treatment groups
compared to the placebo group.

0 Total opioid supplemental medication use was less in the active treatment groups compared to the placebo
groups, but this difference was not statistically significant. The overall pattern of usage for total opioid
supplemental pain medication was similar to that of total supplemental PCA morphine.

0 Patients who received active treatment used statistically significantly less supplemental acetaminophen than
patients who received placebo.

Overall, pain scores were statistically significantly lower in the active treatment groups compared to the placebo
group, and this difference was observed following single as well as multiple dosing. 

Pharmacokinetics

Population PK results will be presented in a separate report. 

Safety: 

Dosing and Extent of Exposure

. The mean exposure to Oxy Pediatric Liquid was 18.6 hours overall.

. All patients in the safety population received at least 1 dose, while 91% of patients received at least 2
doses, 89% received at least 3 doses. 86% received at least 4 doses, and 38% received 5 doses. 

Adverse Events

- The most common TEAEs in 2 5% of all patients were nausea, vomiting, pyrexia, headache. and
pruritus.

o A total of 36/65 patients (55.4%) in the safety population had TEAEs, most of which (26) were mild in
intensity, and there were 3 severe events.

. No patient died during the study. Four patients experienced 5 SAEs: pericardial effuston; cholangitis
and bile duct stone; pneumonia; and pyrexia, and recovered from the events.

a Following administration of study drug, 1 patient discontinued study drug due to TEAEs (SAEs of
cholangitis and bile duct stone). Narratives for serious adverse events and AEs leading to
discontinuation are contained in section 14.3.3. 
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 Incidence of Deaths, Serious Adverse Events and Other Significant Adverse Events by Dosage

 
Group: Safety Population

Placebo 0.1 mgikg 0.2 mgikg Total

(n =19) (n = 24) (n = 22) [N = 65)

n (%) n {%) n Wu) H (%) Category

Deaths

Other Serious Adverse Events

AEs Leading to Treatment
Discontinuation

AEs Leading to Treatment/Dose
Reduction

AEs Leading to Dose Interruption

Cross-references:Tabie14.3.2.1. 14.3.2.2. 14.3.2.3, 14.3.2.4, 14.3.2.5, 14.3.2.6. Appendix 16.2.7.1.
Note: Percentages are based on N. Multiple occurrences of the same adverse event in one individual are counted

    
only once.
aThe oatient ex-erienced a ooretreatment—emerentAE vomitino before clacebo administration.

Clinical Laboratom Evaluations

Clinical laboratory evaluations did not reveal any unanticipated safety findings.

Vital Signs and Other Observations Related to Safety

There were no appreciable changes in blood pressure for the 0.1 and 0.2 mgikg treatment groups
0

from baseline to end of study. Two AEs were reported for increased blood pressure.

0 Respiratory rates and hemoglobin-oxygen saturation values were similar across treatment groups
throughout the dose intervals. No statistically significant dose response was observed. Eight patients
experienced desaturation at some point during the study: 3 in the placebo group and 5 in the 0.2
mgfkg group.

The mean somnolence scores for the 1 hour and 6 hour postdose evaluations overall were low (below
1) with no significant difference between dose groups. One patient had a somnolence score of4.0.

Conciusions:

The population PK results will be presented in a separate report.

Overall it appears that patients in the active treatment groups had less pain based on less
supplemental medication use and lower pain scores.

Under the conditions of this study, there were no unexpected safety findings when Oxy Pediatric Liquid
(1 mgme) was administered at 0.1 and 0.2 mgikg doses to pediatric patients from 5 to S 16 years of
age with acute moderate to severe pain.

Date of the Report: 25-Apr-2011
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3.2.5 Synopsis of Study OTR3001, Pediatric Study of OxyContin (ORF) in 6 – 16 yrs. 
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Methodology: This was a phase 3, multicenter, open-label clinical trial in 155 opioid-tolerant pediatric
patients at 101 study centers worldwide. The study consisted of a 0 to 72 hour screening, followed by an
open label treatment for up to 4 weeks and 7 to 10 days follow-up period. Eligible patients could be treated
as outpatient or inpatient, and they were required to have been treated with opioids for at least the
5 consecutive days prior to dosing and with at least 20 mg daily and no more than 240 mg daily of
oxycodone or the equivalent for at least 48 hours before beginning the study. Patients” current opioid
analgesic daily dose was converted to an appropriate daily dose of oxycodone HCI CR tablets and patients
were treated for a minimum of 2 weeks and up to 4 weeks (including titration to a safe and effective dose
between 20 and 240 mg/day, inclusive). Dose adjustments (up- or down-titrations) of oxycodone HCI CR
tablets could be made by the investigator, as necessary, during treatment. The study included a total of 3
clinic visits and additional telephone interviews. Study visits could have been conducted at a patient’s home
if the principal investigator deemed this to be appropriate based on the patient’s medical status.
Supplemental opioid and nonopioid pain medication was permitted during the study as deemed appropriate
by the investigator. All patients were contacted 7 to 10 days after the last dose of study drug for a safety
follow-up assessment.

An independent Data Monitoring Committee (DMC) was established to review the accumulating safety data
from the trial. The DMC met periodically 6 times, during the course of the study to review safety data and
make recommendations to Purdue Pharma LP. regarding early stopping of the study, continuation of the
study, or modification of the study protocol as needed.

Note: The preceding text, “eligible” and “they were required to have been treated with opioids for at least the
5 consecutive days prior to closing and” was added per Amendment, 27-Jan-2011. The screening period
was increased from :48 hours to 372 hours per Amendment, 24 Jan-2012. Study visits could have been
conducted at a patient’s home if the principal investigator deemed this to be appropriate based on the

patient’s medical status per Amendment, 11-Jun-2012. The text “with the exception of OxyContin® or other
oxycodone products”, was added per Amendment, 27-Jan-2011 and removed per Amendment, 23-
Jan-2014. Details of the PK sample collection were added per Amendment, 27-Jan-2011 and were
removed as per Amendment, 23—Jan—2014 and Amendment, 12—Feb—2014).
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Number of Patients:

Planned: 154 patients

Screened: 173

Screen failures: 18

Enrolled: 173

Treated: 155

Discontinued early: 33

Completed: 122

Note: The number of patients was changed from 100 to 135 patients per Amendmen: 27-Jan-2011 and to
154 per Amendment: 24—Jan—2012).

Indication and Main Criteria for lnclusionlExclusion:

Male and female opioid-tolerant pediatric patients aged 6 to 16 years (inclusive) were eligible if they were
expected to require ongoing around-the-ciock opioid treatment equivalent to 20 to 240 mg daily of
oxycodone for at least 2 weeks for management of moderate to severe malignant or nonmalignant pain, had
tolerated opioid therapy and had been exposed to or treated with opioids for at least 5 consecutive days
prior to dosing, and with at least 20 mg daily and no more than 240 mg daily of oxycodone or the equivalent
for at least 48 hours before closing (start of study drug). Patients who had a contraindication to the use of
opioids or did not meet screening laboratory and clinical evaluation requirements were not eligible. Eligible
postoperative patients who met the definition of opioid tolerant were not to be dosed with oxycodone HCI
CR until at least 5 days after surgery.

Note: The preceding text “opioid tolerant” was changed from “opioid experienced”, and the preceding text
“and been treated with opioids for at least the 5 consecutive days prior to dosing and with at least 20 mg
daily and no more than 240 mg daily of oxycodone or the equivalent for at least 48 hours before dosing
(start of study drug)” was changed from ”and had been exposed to or treated with the equivalent of at least
20 mg of oxycodone daily” per Amendment, 27-Jan-2011. The text “eligible postoperative patients who met
the definition of opioid tolerant were not to be dosed with oxycodone HCI CR until at least 5 days after
surgery” was added per Amendment, 27-Jan-2011 and Amendment, 24-Jan-2012.

Test Treatment, Dose, and Mode of Administration: Oxycodone HCI controlled-release (CR) twice daily
tablets, at strengths of 1D, 15, 20, 30, or 40 mg (20 to 240 mg daily), every 12 hours taken orally with water.
The batch' lot numbers for the tablets are presented below. 

Test Treatment Strength BatchILot Number 

Oxycodone HCI CR 10 mg CB-2010-03, WFKTO, WKM40 & WMS20

Oxycodone HCI CR 15 mg CB-2010—04, WFL20, WKLTO & WPEGO

Oxycodone HCI CR 20 mg CB-2009-15, WFM10, WKLBO & WPFQD

Oxycodone HCI CR 30 mg CB-2009-16, WFL10, WFKQO WKYOO &
WMPBO

Oxycodone HCI CR 40 mg CB-2010-05, WFKGO, WKY40 & WPF1O

Reference Treatment, Dose, Mode of Administration, and Batch Number: Not applicable
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Supplemental Analgesia: Supplemental opioid and nonopioid pain medication was permitted during the
study as deemed appropriate by the investigator.

Note: The text “with the exception of OxyContin® or other oxycodone products” was added to the previous
sentence per Amendment, 27-Jan-2011 and removed as per Amendment, 23-Jan-2014.

Duration of Treatment:

Screening phase — up to 72 hours.

Treatment phase — total of 4 weeks (minimum of 2 weeks and up to 4 weeks)

Follow—up period — 7 to 10 days

Total study duration — 5 weeks

Note: The text “screening and treatment phase — total of 6 weeks (screening period is up to 14 days and
treatment period is a minimum of 2 weeks and up to 4 weeks)” was replaced per Amendment, 27-Jan-2011.
The screening phase increased from 48 to 72 hours per Amendment, 24-Jan-2012.

Criteria for Evaluation:

Efficacy

Efficacy assessments consisted of pain scores, Functional Disability Inventory (FDI), Parent!
Caregiver-assessed Global Impression of Change (PGIC), and supplemental opioid analgesic use. To
assess pain, patients aged 6 to <12 years completed the Faces Pain Scale-Revised (FPS-R) and patients
aged 2 12 to S 16 years completed the visual analogue scale (100-mm VAS).

Pharmacokinetics

Note: This section was added per Amendment, 27-Jan-2011, and removed per Amendment, 23-Jan-2014
and Amendment, 12-Feb-2014.

Safety

Safety assessments consisted of reports of adverse events (AE5), physical examinations, vital signs,
weight, pulse oximetry (SpOZ), clinical laboratory assessments, and somnolence (University of Michigan
Sedation Scale [UMSSD evaluations.

Analysis Populations

- Enrolled population: Patients for whom informed consent/assent was provided.

- Safely population: Patients who received at least 1 dose of study drug.

0 Full analysis population (FAP) for pharmacokinetics (PK): Patients who received at least 1 dose of
study drug and had at least 1 valid PK concentration.

Note: The word “oral” was deleted from “oral study drug" per Amendment, 22-Jul-2010, and the text was
changed to “patients who received at least 1 dose of study drug and had at least 1 valid PK concentration”
per Amendment, 27-Jan—201 1.
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Sample Size Rationale

There was no formal sample size justification based on statistical power considerations. The sample size
for this study was planned to be 154 patients.

The incidence rate of observed AEs would depend on the true (but unknown) underlying rates in the
population. With a sample size of n = 154 if the true rate (0) of a specific AE in the population for the
duration of the study was 0.01, there would be 78.7% probability that at least 1 patient would have the event
during the study; if 6 = 0.02, the corresponding probability was 95.5%, and if 0 = 0.05, the probability was
99.96%.

Note: The planned sample size was changed from 100 to 135 patients per Amendment, 27-Jan-2011 and to
154 per Amendment, 24-Jan-2012. The probability that at least 1 patient would have the event during the
study was changed from “63.4%” to “74.3%” per Amendment, 27-Jan-2011 and from “74.3%” to ”78.7%” per
Amendment, 24-Jan-2012. The corresponding 9 = 0.02 probability was changed from “86.7%" to “93.5%”.
per Amendment, 27-Jan-2011, and from “93.5%” to ”95.5%" per Amendment, 24-Jan-2012, and the
corresponding 9 = 0.05 probability was changed from “99.4%” to “99.9%” per Amendment, 27-Jan-2011,
and from “99.9%” to “99.96%” per Amendment, 24-Jan-2012.

Efficacy Analyses

All efficacy variables (pain scores [FPS-R and 100-mm VAS], FDI, PGIC, and supplemental opioid analgesic
use) were listed for patients in the safety population. Data were summarized by age group (6 to <12 years
and 2 12 to S 16 years), assessor (self or parentlcaregiver), and by time point as appropriate. Summaries
included descriptive statistics along with the associated 95% confidence intervals if deemed appropriate.

Note: The population was changed from the FAP to the safety population per Amendment, 27-Jan-2011.

Population PK Analyses

Ali concentration data were listed for patients in the PAP for PK. Methodology and results of the population
PK analyses are contained in a separate report.

Note: This section was added per Amendment, 27-Jan-2011.

Safety Analyses

Safety variables were summarized descriptively within age group for the safety population. Safety
assessments to be summarized consisted of reports of AEs, physical examinations, clinical laboratory test
results, vital signs measurements, Sp02, and somnolence assessments.
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Disposition of Patients

Of the 155 patients included in the safety population, 122 patients (78.7%) completed the study, 68 patients
(43.9%) completed in 2 2 to <4 weeks and 54 patients (34.8%) completed in 2 4 weeks. Of the 155 patients
in the overall safety population, 21 (13.5%) patients discontinued from the study with <2 weeks of study
drug treatment and 12 (7.7%) patients discontinued from the study with 2 2 to <4 weeks of study drug
treatment. Reasons for discontinuation reported for 2 2% of patients were administrative reasons (5.8%),
AEs (4.5%), and subjects choice (26 %) in patients discontinuing in <2 weeks, and lack of therapeutic effect
(2.6%) in patients discontinuing in 2 2 to <4 weeks. For a small number of patients, some sites requested
an extension of treatment beyond the 4 weeks permitted by protocol for OTR3001 in order to allow these
patients who had achieved adequate analgesia with the study drug to continue their therapy. This need was
related to the disease state of individual patients: a subset of those with cancer and chronic diseases
needed >4 weeks of treatment, whereas many postsurgical patients did not require the entire 4 weeks
allowed in OTR3001. Patients who completed this study with good pain control and who needed to
continue receiving treatment with the study drug, oxycodone HCL CR tablets, as determined by their
investigator, were eligible for enrollment in the extension study, OTR3002.

Patient disposition varied between the 27 patients that were 6 to <12 years of age at screening, referred to
here as the younger age group, and the 128 patients that were 2 12 to S 16 years of age at screening,
referred to here as the older age group. Patients in the younger age group discontinued more often than
the older age group in <2 weeks (33.3% and 9.4%, respectively). Reasons for discontinuation in <2 weeks
reported for 2 2% of patients were AEs (11.1%), administrative (11.1%), and subjects choice (11.1%) in the
younger age group, and administrative (4.7%) and AEs (3.1%) in the older age group. Reasons for
discontinuation in 2 2 to <4 weeks reported for 2 2% of patients were administrative (3.7%) in the younger
age group and lack of therapeutic effect (3.1%), AEs (2.3%), and subjects choice (2.3%) in the older age
group.

Concomitant Medications

In the total safety population and in both the younger and older age groups, hydrocodone (34.8%, 33.3%,
and 35.2%, respectively), oxycodone (31.0%, 25.9%, and 32.0%, respectively), hydromorphone (20.6%,
14.8%, and 21.9%, respectively), and morphine (17.4%, 25.9%, and 15.6%, respectively) were the most
frequently reported opioid supplemental pain medications, and ibuprofen (36.8%, 29.6%, and 38.3%,
respectively) and gabapentin (21.9%, 33.3%, and 19.5%, respectively) were the most frequently reported
nonopioid supplemental pain medications.

Demographic and Baseline Characteristics

In the total population, 57.4% of patients were female, 69.7% were white, and 88.4% wer not Hispanic or
Latino, with a mean age of 13.7 years (range: 6 to 16 years). The younger and oider age groups had similar
demographic characteristics with the exception of mean ages 9.6 years (range: 6 to 11 years) and 14.5
years (range: 12 to 16 years), respectively.
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Figure: Note the higher Cmax for OxyContin (10 – 30 mg) strengths in pediatric patient’s 
ages 6-12 yrs. Vs. 13 – 16 yrs.  

 
The bodyweight impact on Cmax is described in the summary of clinical pharmacology 
findings above. 
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3.2.6 Synopsis of Pediatric Study in 6 – 16 yrs. age (OXP3004): 
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Name of Company . . . .. _ ..

Purdue Pharma L.P. OXP3004

Name of Active ingredient
Oxycodone Hydrochloride

 Name of Finished Product

0xle,® OxyContin® 

 
 

  

 _ Number of Patients

Conversion phase

Planned: Approximately 100 patients, with approximately 40 patients in the 6 to < 12 year old age group

i and approximately 60 patients in the 12 to a 15 year old age group
' Enrolled: 10

Completed: 7.

 
  

 
  

Long-term phase

Planned: Approximately 100 patients (Amendment 3. 20—Mar-2003)
Enrolled: 7

Completed: 6.

  
 

 
 

 
 Indication and Main Criteria for lnclusionlExclusion The conversion phase included male and female

pediatric inpatients aged 6 to s 16 years who were currently receiving an opioid analgesic and had
demonstrated that they coutd tolerate an opioid analgesic for moderate to severe pain associated with
conditions such as cancer, other chronic conditions. or postoperative pain which was expected to be

' moderate to severe. persist for approximately 3 weeks or longer, and required treatment with an around-
the~clock oral opioid analgesic for apprmimately 3 weeks or longer (Amendment 3, 20—Mars2003).

 
 

  
  

 Patients were excluded in the study’s long-term phase if they had a history of sleep apnea, the use of
opioids was contraindicated (Amendment 2, 20-Nov~20023, had known clinically significant renal or hepatic
disease or dysfunction. or malabsorption syndromes.

Treatments: United States

Test Treatment Dose Mode Dosage Form Lot Number
Conversionhase
Oxle 5mg oral Capsule CB41 DH61
OxyContin 10 mg oral Tablet DR6’I, EBSN1

   

  
  

 
 _ Longuterm phase

Ox Contin 10 m oral Tablet DR81. EBSN1
France

Test Treatment Dose Mode Doss . e Form Lot Number

Conversion phase
0;:le 5 mg oral Capsule DH61
OxyContin 10 mg oral Tablet M651

  
  
  

 

  

 
    
 

 

Long»term phase
0x Contin

Reference Treatment, Dose. and Mode of Administration: NlA

Supplemental
Analesia Doss e Form Lot Number

Morphéne PCA IV, Oral IV, Tablet NlA
Acetaminohen pm Oral Tablet NlA

Duration of Treatment: Conversion phase. 3 da 3. Lon: nhase, u- to 3 months.
Treatment Schedule

Conversion ghase

Pediatric patients who were receiving around~the~clock morphine or other opioids were transitioned from
their opioid therapy to oral open-label Oxle capsules q6h using dosing guidelines and conversion ratios
as outlined in the protocol (Appendix 16.1.1). The investigator chose the starting dose of 0:4le based on
the opioid requirement of the patient (Amendment 1, 13-Nov-2002).

 
 

Tablet 
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' Purdue Pharma L.P. OXP3004

Name of Finished Product Name of Active Ingredient

Oxle,® OxyContin® Oxycodone Hydrochloride

 

 

The dose of Oxle was adjusted based on the patient's pain scores and On his/her requirement for
supplemental pain medication or based on the investigator's assessment of the patient. No subsequent
dose changes were permitted. If patients were able to tolerate OxyiR and had stable pain controlt then
after 18 to 24 hours (4 or 5 doses), patients were converted to OxyContin q12h for the next 36 hours (4
doses). The conversion from Oxle to OxyContin was the 1:1 ratio recommended for adult patients.
Patients who required less than 5 mg q6h of OnyR were not converted to OxyContin.

Long-term phase.

Patients continued to receive the same dose of OxyContin that they were receiving at the end of the
. conversion phase or the dose could have been adjusted based on the investigator’s assessment of the

pafient

Criteria for Evaluation

Efficacy

During the conversion phase, efficacy of Oxle and OxyContin was characterized based on the pain
. scores ("pain right now") measured using the Faces Pain Scale —~ Revised (FPSR). The FPS—R consists

of 6 facial expressions that reflected the patients pain. The end points are 0 = no pain to 10 = very much
pain (Administrative Change 2, 04-Nov-2002).

Efficacy was also characterized by the doses of supplemental analgesic administered in a 1-hour period,
and route of administration.

There were no efficacy measurements during the long-term phase.

Pharmacokinetics

A maximum of 15 biood samples (when feasible) of 1 ml. each were coliected over the 3-day duration of
the conversion phase. See protocoi (Appendix 16.1.1) for description of PK measurements.

There were no pharmacokinetic measurements during the long-term phase.

Safety

During the converston phase, safety was assessed using reports of adverse events, clinical laboratory
results, vital sign measurements. physical examinations, hemoglobin-oxygen saturation scores, and
somnolence scores.

During the long—term phase, safety was assessed using reports of adverse events, clinical laboratory
results, vital sign measurements, and physical examinations. 

Bioanatytical Methods

Concentrations of oxycodone and metabolites were quantified by LC-MSfMS. Sparse blood samples (1 mL
- each) were obtained in multiple time windows after the first dose. at steady state, and after the last dose to

determine the concentration of piasma oxycodone and its metabolites.

Statistical Methods

The study was terminated early with 10 patients enrolted. As such, the planned statisticat analyses stated
in the protocol were not implemented Summary tabulations for key efficacy variables and safety data are
previded. 

Demographic and Baseline Information

E Demographic and baseline variables summarized for all patients in the safety population included age.
3 sex, race, vital sign information, hemoglobin-oxygen saturation, somnoience scores, and pain scores. 

= Dosing and Extent of Exposure

_ A summary of dosing and extent of exposure is described in the Statistical Analysis Pian {Appendix
16.1.9).
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Nameof Company I I I I Protocol Number I . H I I I .

Name of Finished Product Name of Active ingredient

I Sample Size Rationale

The primary objective of the study was the safety of conversion from Oxle to OxyContin; therefore,
sample size rationale was based on safety. If an adverse event occurs in 3.0% of the population, there is
a 95% chance that at |east1 such event will be observed in a sample size of 100. If an event occurs in
1.6% of the population, there is a 80% chance that at least 1 such event will be observed in a sample size
of 100.

The study was terminated early for administrative reasons not related to safety and efficacy, with 10
patients enrolled.

Efficacy and Pharmacokinetic (PK) Analyses

' Efficacy

Efficacy variables include supplemental pain medication usage and pain intensity scores. Data were
summarized by treatment for all patients with available data in the conversion phase for the first 12 hours.
overall excluding the first 12 hours. and overall including the first 12 hours.

Population PK Analyses

A population PK modeling approach was applied to the plasma oxycodone concentrations obtained during
the course of treatment. Results of the PK analyses wiil be presented in a separate report.

Safety

Safety variables summarized were adverse events, ciinical laboratory tests, vital signs, hemoglobin-
oxygen saturation, and somnolence. Safety summaries were provided for the conversion phase and the
long—term phase.

Adverse events were coded using the Medical Dictionary for Regulatory Activities (MedDRA) Coding
Dictionary (version 13.0). Treatment—emergent adverse events (TEAEs) were summarized to examine
overall incidence of TEAEs and the incidence of TEAEs by relationship to study drug and maximum
severity.

_ Clinicai laboratory data were summarized using mean and mean changes from baseline, and shifts from
. baseline using the LNH classification according to whether the value was below (L), within (N), or above

(H) the laboratory reference range. Clinical laboratory results for each patient were evaluated to determine
whether they were markedly abnormal using the toxicity grade scheme (Division of AiDS Toxicity Table for
Grading Severity of Pediatric Adverse Events Dec, 2004).

Vital signs at each assessment time were summarized. Mean and mean changes from baseline to end of
study were also summarized. Statistical analysis was performed for respiratory rate to test for
nonihcreasing or nondecreasing dose response.

Hemoglobin-oxygen saturation (SpOgl values were_sumrnarized by treatment and time interval postdose.

Somnolence scores using the University of Michigan Sedation Scale (UMSS) were summarized by
treatment and time Intervai postdose, Statistical analysis was performed to assess nondecreasing dose
response.

Analysis Populations

The enrolled population consisted of all patients who signed informed consent.

The safety population was defined as all patients who received at least 1 dose of study drug.
Results

Disposition

There were 10 patients treated in the conversion phase and 7 patients treated in the long-term phase. Six
patients completed the study through the long-term phase. One patient each discontinued due to an AE in
the conversion phase and the long-term phase. One patient discontinued due to patients choice in the
conversion phase, and 1 patient completed the conversion phase but did not enter the long—term phase.
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Name of Company I I I I I Protocol Number 7

Purdue Pharma L.P. OXP3004

Name of Finished Product Name of Active Ingredient

Oxth,® OxyContin® Oxycodone Hydrochloride 

Results (continued)

. Demographic and Baseline Characteristics

: The median age of the patients in both the conversion and long-term phases was 12 years. In the
. conversion phase 4 patients were in the 6 years to < 12 years age group. and 6 patients were between 12
. and 16 years of age. Seventy percent of the patients in the conversion phase were white.

Efficacy

 

Statistical analyses of the efficacy variables were not performed. No efficacy conclusions can be made
due to the small number of patients. 
Pharmacokinetics

Po-ulation PK results will be aresented in a searate re-ort.

Safety

Dosing and Extent of Exposure

. In the conversion phase 300% of patients received OxyER and 44% of patients received at least 4

doses of OxyContin. The mean number of OxyContin doses was 3.2 doses, and the time from first to

last dose of OxyContin was 26.? hours.

o In the long-term phase, 6 patients (85.7%} remained in the study for at least 3 weeks, ingesting a
mean of 102 doses, and the time from first to last dose was 25.9 days.

 

Adam

- TEAEs in the conversion phase were abdominal pain upper. constipation. gastroesophageal reflux

disease. nausea, oral pruritus, and vomiting (1 patient [10%] each). In the long-term phase. the
TEAES were constipation and pyrexia {2 patients {29%) each). Most events were mild or moderate in

intensity.

No patient died during the study. Two patients had serious adverse events (SAEs) consisting of
pyrexia (1 patient) and febrile neutropenia, pseudomonal sepsis. pyrexia, candida sepsis, and sepsis
(1 patient) that were not assodated with the study drug. and the patients recovered from the events.

Two patients discontinued study drug treatment due to adverse events (1 patient receiving Oxle in
the conversion phase discontinued due to an AE [vomiting], and 1 patient receiving OxyContin in the
long-term phase discontinued due to AEs [bone pain, disease progression]).

Narratives for SAEs and AEs leading to discontinuation are contained in section 14.3.3.
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. Name of Company . . .. .. PWc .. .. .. .. .. . _

Purdue Pharma L.P. OXP3004

Name of Finished Product Name of Active Ingredient
Oxle,® CixyContin® Oxycodone Hydrochloride

Incidence of Deaths, Serious Adverse Events, and Other Significant Events by Dosage Group

Long-Term Phase

0xyContin Total OxyContin
(n=9) (N=10) (N=7’)
n (%) n (%) n W»)

0 0

Serious Adverse Event(s) O 2 (28.6)

Total Adverse Events 4 (44.4) 5 (71.4)

Other Significant Events

Adverse Events Leading 0 1 (14.3)b
to Discontinuation

 

Adverse Events Requiring 0 0
Reduction in Dose of

Study Drug

Cross references: Tables 14.3.1.1, 14.3.2.1.

ait patient may have had more than 1 other significant event; patients with other significant events may have
also had a serious adverse event or died.

t’One patient died after discontinuing from the study.

Clinical Laboratory Evasluation did not reveal any unanticipated safetyfindings. I I

- Vita? Signs and Other Observations Related to Safety

Vital Sign measurements throughout the study remained within normal ranges, with few exceptions.

5 Average hemoglobin-oxygen saturation scores and somnolenoe scores, measured during the conversion
; phase. remained within normal ranges.
. Conclusions

: The study was terminated early for administrative reasons unrelated to safety and efficacy. Conclusions
are. therefore. limited based on the small number of patients in the study.

. There were no unanticipated safety findings. No patient died during the study. Two SAEs occurred during
the study and were not associated with study drug.

Date of the Report: 21 -Apr~2011
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3.2.7 Synopsis of Pediatric Study with patient’s age birth to 4 yrs. (OXP1005): 
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Indication and Criteria for InciusionlExciusion:

Male and female pediatric patients from birth to S 4 years who had or were anticipated to have moderate
to severe pain requiring opioid analgesics for at least 2 days were included in the study. Patients had to
be opioid naive prior to study entry or preoperatively (for surgical patients) (added per Amendment 2,
20-Nov-2002). Patients aged 3 1 year had to have a gestational age 2 36 weeks and body weight a 2.5
kg. All patients had to be inpatients at the time of enrollment and sufficiently alert to be assessed for
treatment-related side effects and level of pain. Exclusion criteria included clinically significant hepatic
or renal dysfunction, impaired respiratory reserve, or impaired cardiovascular stability.
Treatments:

Lot

Test Treatment Dosage Form Number

Oxy Pediatric 0.05 mg/kg Oral Liquid CB-2002—11

Oxy Pediatric 0.1 mg/kg Oral Liquid CB-2002—11

Oxy Pediatric 0.2 mg/kg Oral Liquid CB-2002—11
Reference Treatment

None

Supplemental Analgesia

 

Morphine

. Prn
acetaminophen

Treatment Schedule:

The first dose of Oxy Pediatric Liquid was permitted when the patient was ready to take oral liquid,
preferably at 8 AM. The study drug was given q6h for up to 7 doses. If the study drug was not sufficient
to relieve the pain, supplemental pain medication was given, preferably morphine.

Duration of Treatment: Up to 2 days.

Criteria for Evaluation:

Efficacy
Supplemental Pain Medication was recorded by exact clock time for each attempt, dose, and route of
administration on the case report form.

Pain intensity (“pain right now”) was assessed using a numerical scale ranging from O to 10, where 0
indicates “no pain” and 10 indicates "very much" or “unbearable pain. ”Scores were obtained as follows:
at baseline {before administration of study drug; after the first dose, at 0.5, 1, 2, and 3 hours postdose,
immediately prior to and 1 hour after each subsequent dose, and at the end of the study (Administrative
Change 1, 12-Nov-2002). Additionally, pain intensity scores were recorded when nurse administered
PCA was given.

Pharmacokinetics

Blood sampies (1 mL each) for serum oxycodone and metabolite concentrations were obtained from an
indwelling cannula inserted in a forearm or from a previously inserted central venous catheter or arterial
catheter. if access was otherwise not available. venipuncture could be used if acceptable to
patient/guardian ("fingerstick" deleted per Amendment 1 [Netherlands], 05-Jun-2003]). A total of 9 blood
samples were collected from each patient with body weight > 5 kg. For patients with body weight 5 5 kg,
only 4 blood samples were collected. Blood samples were collected in accordance with the time
windows specified in the protocol (Appendix 16.1.1). The protocot required that there must be at least a
1-hour interval between each sample.
Safety
Safety was assessed using reports of adverse events (AEs), clinical laboratory tests, vital sign
measurements, hemoglobin-oxygen saturation evaluations, somnolence evaluations, and physical
examinations
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Bioanalytical Methods:
Serum samples were prepared by using solid phase extraction, and the concentrations of oxycodone
and its metabolites were quantified by LC-MS/MS analysis. The LOQ was at teast 1 ng/mL and the
linear range was up to at least 50 ng/mL. The instrument operated under positive electron spread and
multiple-reaction mode (MRM). A calibration curve was constructed for the quantitation based on the
peak area ratio of druglinternational standard (IS).

Statistical Methods:

Demographic and Baseline Characteristics
Demographic and baseline variables included age, sex, race, weight, vital sign measurements, and
surgical stress scores, and medical history.
Continuous variables were summarized using mean, standard deviation (SD), median, minimum and
maximum values, and categorical variables were summarized using frequency and percent.

Dosing and Extent of Exposure
The number of doses and the length of exposure (number of hours from first to last dose) in each
treatment group, overall, and by age group, were summarized.

Sample Size Rationale
In study OC96-0602, the observed total standard deviation of the log transformed oxycodone AUC,, after
adjusting for both dose level and weight was 0.45, or the approximate coefficient of variation (CV) was
45%. The similar number for Cmax, after adjusting for weight, was 0.40 for an approximate CV of40%.
Thus the larger of these two CV‘s is approximately 45%. When estimating parameters using the
population PK approach, it was reasonable to assume that the variabiiity will be larger, eg, a CV of 75%.
Assuming a total variability (CV) equal to 75%, it was estimated that the 95% confidence interval from 60
patients would have a length of 0.38 times the mean.

Efficacy and Pharmacokinetic (PK) Analyses
Efficacy variables consisted of supplemental pain medication use and pain intensity scores.
Supplemental pain medication consisted of PCA morphine supplemental pain medication, nonPCA
opioid supplemental pain medication, and acetaminophen usage. Total opioid supplemental pain
medication was obtained by adding the PCA morphine supplemental medication usage to the nonPCA
opioid supplemental pain medication usage (in IV morphine equivalence). Dose-response for these
derived variables within each dosing interval was evaluated using the Jonckheere-Terpstra (J-T) test.
Additionally, the number and percentage of patients who received at least 1 dose of acetaminophen
supplemental pain medication was summarized by treatment group overall, by age group, and by dose
interval. Approximate 95% confidence intervals (Cls) were obtained.

Pain intensity scores obtained at scheduled postdose intervals as well as prior to nurse- administered
PCA were analyzed. Statistical inference examining nonincreasing dose response was evaluated using
a J-T test for the average and maximum pain scores during the first dose interval and overall average of
the ‘l h and 6 h postdosing scores excluding and including the first dose interval.

Exploratory efficacy analyses were performed to examine age group differences. No formal statistical
comparisons were done; however, data were summarized by age group.

Poputation PK Analyses: The population mean and population variability for oxycodone PK
parameters were estimated using a nonlinear mixed effects model, ie, a population PK approach.
Methodology and results of the population PK analyses will be presented in a separate report.
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Safety
Safety variables analyzed were adverse events, laboratory tests, vital signs, hemoglobin-oxygen
saturation, and somnolence. All safety analyses were conducted on the safety population.

Adverse events: All adverse events were coded using the Medical Dictionary for Regulatory Activities
(MedDRA) Coding Dictionary (version 13.0).

Treatment-emergent adverse events (TEAEs) were summarized to examine overall incidence of TEAEs
and the incidence of TEAEs by relationship to study drug and maximum severity.

Clinical laboratory: Laboratory data were summarized using mean and mean changes from baseline,
and shifts from baseline using the LNH classification according to whether the value was below (L),
within (N), or above (H) the laboratory reference range. Clinical laboratory results for each subject were
evaluated to determine whether they were markedly abnormal using the toxicity grade scheme (Division
of AIDS Toxicity Table for Grading Severity of Pediatric Adverse Experience, Dec, 2004).

Vital Signs: Descriptive statistics for vital sign parameters at each assessment time were summarized.
Mean and mean changes from baseline to end of study were also summarized. Statistical analysis was
performed for respiratory rate to test for nonincreasing or nondecreasing dose response.

Hemoglobin-Oxygen Saturation: Statistical analysis of SpOz was performed similar to that performed for
the pain assessments. Nonincreasing dose response was assessed using a J-T test. The number and
percent of patients experiencing desaturation was summarized.

Somnolence: Statistical analysis was performed to assess nondecreasing dose response.

Analysis Populations

The enrolled population was defined as all patients who signed the informed consent form.

The safety population was defined as those patients who received at least 1 dose of Oxy Pediatric
Liquid.

The full analysis population for PK was defined as those patients who received at least 1 dose of Oxy
Pediatric Liquid, and had at least 1 valid quantifiable PK sample.

The full analysis population for efficacy was defined as those patients who received at least 1 dose of
Oxy Pediatric Liquid, and at least 1 subsequent efficacy evaluation (pain measurement or supplemental
pain medication).
Results:

Disposition
Sixty patients received treatment in this study. Of these, 50 patients completed the study: 10 patients in
the S 30 day age group, 20 patients each in the 31 days to s 6 months and 7 months to s 4 years age
groups. Ten patients (17%) discontinued: 3 (5%) due to adverse events, 5 (8%) due to administrative
reasons, and 2 (3%) due to subject's choice.
Concomitant Medications

The most common opioid supplemental medications used by patients during the study were fentanyl
(80%) and morphine (68%).

Demographics and Baseline Characteristics
0 Fifty-two percent of the patients were female
0 Seventy percent of the patients were white
0 Overall postsurgical pain scores were generally low (mean 1.8 = mild pain)
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Efficacy Results
0 Use of supplemental PCA morphine increased with increasing doses of Oxy Pediatric Liquid.

- Total opioid supplemental pain medication use was higher in the higher dose groups, particularly the
0.2 mg/kg group, than in the 0.05 mg/kg group.

In the initial dosing period (first 6 h dosing interval), more patients in the Oxy Pediatric Liquid 0.1
mg/kg group used acetaminophen than in the other dose groups, but less supplemental
acetaminophen overall compared to the 0.05 mg/kg and 0.2 mgi'kg groups.

Across all dosing intervals, mean pain intensity scores were low for all dose groups. Pain intensity

scores were higher for the higher dose treatment groups.

Pharmacokinetics

Population PK results will be presented in a separate report.

Safety

Dosing and Extent of Exposure

. The mean exposure time from first to last dose of study drug for all patients was 28 hours and the
mean number of doses was 5.6.

o Eighty-seven percent of patients were administered at least 6 doses of study drug.
Adverse Events

There were no deaths during the study. Two patients had treatment-emergent serious adverse events
(SAEs) consisting of obstructive apnea (1 patient), and loss of appetite, abdominal pain, and pyrexia (1
patient). One SAE (myocardial ischemia, Patient 73001) occurred prior to satisfying all enrollment
criteria or receipt of study drug and was not a treatment-emergent event. Three patients discontinued
clue to adverse events of sedation, vomiting N08, and obstructive sleep apnea syndrome. Narratives
for SAEs and AEs leading to discontinuation are contained in section 14.3.3.
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3.2.8 Synopsis of Pediatric Study of OxyContin (ORF) in age group 6 – 16 yrs. 
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Indication and Criteria for InclusionIExclusion:

Postoperative and nonsurgical pediatric patients, of either gender, aged 6 to 16 years, inclusive, who
were clinically stable and tolerating oral fluids were permitted to enroll. Patients were required to have
or were expected to have had moderate to severe pain requiring oral opioid analgesic treatment for at
least 24 hours. (Amendment 6, 09—Feb-201 1, changed this to read: Patients were required or were
expected to have moderate to severe pain for an extended period of time requiring inpatient oral opioid
analgesic treatment for at least 12 hours as this was the minimum duration of study period treatment.
Eligible postsurgical patients were not permitted to be dosed with study drug untii at least 96 hours after
surgery. All patients were required to be treated with an opioid for at least 96 hours prior to the first
dose of ORF.) Patients were required to be inpatient for the treatment period of the study. The patients
anticipated opioid analgesic requirement over the first 12 hours that followed administration of ORF was
required to be equivalent to at least 10 mg of intravenous (IV) morphine. The patients were required to
have adequate pain control during the 6 hours prior to study drug administration, based on appropriate
clinical assessment. To receive the first oral dose, patients were required to have a sustained pulse
oximetry (SpOz) of at least 92% with or without supplemental oxygen during the 15 minute period just
prior to closing. A 1:1 ratio of minimum cumulative 12-hour IV morphine sulfate dose to q12h oral ORF
dose was used for this study.
Treatments:

Single oral dose of ORF tablets (1 0 mg, 15 mg or 20 mg) were administered after the patient began
taking oral fluids. The patients anticipated opioid analgesic requirement over the first 12 hours following
administration of ORF was equivalent to at least 10 mg of IV morphine.

Multiple doses: At the investigator’s discretion, additional oral doses of ORF tablets were given at 12,
24, 36, and at 48 hours post initial dose (up to 5 doses). These subsequent doses were permitted to be
adjusted upward or downward based on the patients clinical course andlor changing analgesic
requirements.

Doses were administered with sips of water or other appropriate clear liquid. (Amendment 5,
O2—Nov-2010, changed this to read: Doses were administered with enough water or other appropriate
liquid.) Tablets were required to be swallowed whole without chewing and were not to be crushed.

Lot numbers CB-2010-03, CB-2010-04, and CB-2009-15 were used in this study.

 

 

 

 

 

 

 

Test Treatment: Dose Dosage Form Lot Number

Oxycodone HCI 10 mg TR 10 mg Oral Tablets CB-2010-03

Oxycodone HCI 15 mg TR 15 mg Oral Tablets CB-2D1D-04

Oxycodone HCI 20 mg TR 20 mg Oral Tablets CB-2009-15
Reference Treatment:

None
   
 

Concomitant Medication Including Rescue:

No oxycodone product was permitted 24 hours predose. All patients were permitted to receive
supplemental medication (except oxycodone) for pain relief, as prescribed by their physician.
Treatment Schedule:

Screeninngaseline Period (from 14 days up to 1 hour prior to study drug administration): The
screening procedures were performed either independently or in combination with the baseline visit;
these were physical exam, vital signs, SpOg, medical/ surgical history, clinical laboratory testing, prior
and concomitant medications/thera pies, and evaluation of inclusion/exclusion criteria.

Oral Treatment Period: Initial administration of the ORF tablet occurred when the patient was able to
tolerate oral fluids, preferably at 8 AM. (Amendment 6, 09-Feb-2011, changed this to read: Initial
administration of the ORF tablet occurred at least 96 hours following surgery (for surgical patients) and
when the patient was able to tolerate oral fluids. Both surgical and nonsurgical patients were required to
be treated with an opioid for a minimum of 96 hours prior to the first dose of ORF.)

 

The investigator determined the timing of the first dose based on each patients clinical condition (8 AM
was referable to accommodate PK blood 5am lin Amendment 6, 09-Feb-2011, chan ed this to read: 
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Once the patient was eligible to be dosed with ORF, the investigator determined the timing of the first
dose based on each patients clinical condition [6 AM was preferable to accommodate PK blood
sampling]). Up to 4 additional doses of ORF were permitted on a q12h schedule.

Supplemental analgesics (except oxycodone) were permitted.

End—of-Study (EOS; at time of study completion or early discontinuation): This visit occurred
24 hours post final dose, or at the time of discontinuation for all patients who had received their last dose
of ORF but discontinued the study before the 24-hour postdose time point. End—of—study/ early
termination procedures included a physical exam, vital signs, SpOZ, laboratory tests, pain and
somnolence assessments, evaluation of concomitant medicationsltherapies, AE collection, and final
PK sample collection.

Follow-up: A follow-up phone call was made 7 to 10 days post final dose to query for any additional
AEs. The analgesic treatment after the EOS visit was determined by the patient’s physician based on
the patients clinical condition.
Duration of Treatment:

Study duration lasted from 1 day up to 27 days. (Amendment 6, 09-Feb-2011, added the following [4
sentences]: The screening period was up to 14 days prior to first dose of ORF. Postsurgical patients
were not permitted to be dosed with study drug until at least 96 hours after surgery. All patients were
required to be treated with an opioid for at least 96 hours prior to the first dose of ORF. Oxycodone was
prohibited within 24 hours prior to administration of ORF.)
Criteria for Evaluation:

Pharmacokinetics (PK):

Oxycodone Concentration Measurements: Blood samples (1 mL) for determining oxycodone
concentrations were obtained immediately before dosing (0 hour), 1.5h, 3h, 4.5h, 6h, and 12h post first
close. For patients who received multiple dosing. additional PK blood time points for the secondary PK
analysis were just prior to dosing for doses 2 (same sample as 12-hour post initial dose), 3, 4 and 5. A
final PK blood sample was taken between 12 and 24 hours after the final dose in all patients.

Plasma concentration of oxycodone was anaiyzed to determine single and multiple dose PK metrics.

Safety:

Physicai examinations were performed during the screening period and E08. Vital signs, Spog, reports
of AEs, and somnolence using the University of Michigan Sedation Scaie (UMSS), were obtained at
multiple times during the study. Sedation scores, using the UMSS, and pain scores were coliected at
baseline, during treatment, and at EOS at the same time as vital sign collection. To assess pain,
patients aged 6 to < 12 years completed the Faces Pain Scale-Revised (FPS-R) and patients aged 2 12
to S 16 years completed the 100-mm visual analogue scale (VAS). (Amendment 2, 27-May-2010,
deleted the following sentence: The 100-mm VAS was completed by the parent/caregiver for patients
aged 6 to < 12 years.) Clinical laboratory tests, including hepatic enzymes, were obtained prior to initial
administration of study drug and at EOS.

Bioanalytical Methods:

Plasma concentrations of oxycodone and its metabolites (noroxycodone, oxymorphone, and
noroxyrnorphone) were quantified by a validated liquid chromatography tandem mass spectrometric
method.

Statistical Methods:

 

 

 

Demographic and Baseline Characteristics
Patient demographics and baseline characteristics were summarized descriptively for all patients overall
and by age group (6 to < 12 years and 2 12 to s 16 years). Demographics and baseiine characteristics
were summarized for the safety and full analysis for PK populations.

For continuous demographic and baseline variables, descriptive statistics (n, mean, standard deviation
[SD], minimum, and maximum values) were displayed. For categorical (nominal) variables, the number
and percentage of patients were displayed.
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Dosing and Extent of Exposure
The number and percent of patients taking each dose of study drug were presented overall and by age
group based on the initial dose level. Summaries included descriptive statistics (mean, SD, median,
minimum, and maximum) for the number of doses and the time from first to last dose in hours. In
addition, the average daily dose for each age group was calculated.

Extent of exposure was summarized for the safety population.

The total morphine equivalent (MEQ) dose used within the first 12 hours prior of first dose was
summarized (n, mean, SD, minimum, and maximum values) for each medication overall and by age
group.

Sample Size Rationale
It was planned for this study to dose 36 patients. No formal statistical power calculations were
performed. However, assuming a 40% coefficient of variation (CV), the choice of 36 patients was
expected to provide a 95% confidence interval (CI) for the PK exposure metrics with Mental width up to
0.262 times the sample mean.

Pharmacokinetic (PK) Analyses

Descriptive statistics were tabulated overall and by age group as applicable, for all plasma
concentrations and PK metrics.

PK metrics (AUCt, AU Cinf, Cmax, tmax, 9L2, t1 ,2; and tag for single dose patients, cm for muitiple close
patients, and AUCmm Cmax(g,12,, tmaxmz}, and Eamon) for all patients (ie, singie and multiple dose
patients), nonnormalized and normalized by body weight and dose, were summarized using means and
associated 95% (Cls).

For the normalized data, a general linear model approach was utilized to provide a 90% CI for the ratio
of oxycodone exposure metrics among pediatric age groups.

(Amendment 6, 09-Feb-2011, deleted the following: The PK data obtained in this pediatric population
could be compared with previous data obtained in adults.)

Safety Analyses (Amendment 3, 10-Jun-2010, changed this to read: Safety and Pain Anaiyses)

All data (AEs, clinical laboratory results, vital signs, somnolence, Spog) were listed for patients in the
safety population. (Amendment 3, 10-Jun-2010, changed this to read: All data (AEs, clinical taboratory
results, vitai signs, somnolence, Sp02) and pain (FPS-R, 100-mrn VAS) data were listed for patients in
the safety population.) Summaries of safety data were presented overall, by age group and time point
where applicable and by dose within an age group. (Amendment 6, 09-Feb-2011, deleted the following:
Summary tabulations for safety data will include incidence rates for respiratory depression and
hypotension.)

Supplemental Pain Medication: Supplemental pain medications (opioids and nonopioids) were coded
according to WHODrug (WHO-DD2010MAR01 [basic]). The number and percent of patients with an
opioid and nonopioid medication was summarized by age group and overall.

Opioid analgesic medication usage (including PCA supplemental pain medication usage) was converted
to IV morphine dosage equivalence. Mean total dose (mg/day) of supplemental opioids pain medication
(in N morphine dosage equivalents) was calculated by 12 hours. Descriptive statistics (n, mean, SD,
median, minimum, and maximum) were displayed overall and with each age group.

Pain Analyses: Pain assessments were summarized (number of patients, mean, standard error (SE),
minimum, median, and maximum) for single dose patients at baseline, 0.75, 1.5, 3, 4.5, 6 and 12 hours
postdose and at the EOS/early termination for single dose patients and for multiple dose patients at
baseiine, 0.75, 1.5, 3, 4.5, and 6 hours after the first dose, prior to doses 2, 3, 4 and 5 and 3 hours
postdose 2, 3, 4 and 5. Also, pain assessments were captured 6 hours post fifth or final dose,
whichever came first. A final pain assessment was taken 24 hours post final dose or at the time of early
termination. Amendment 3, 10-Jun-2010, added: Pain scores were summarized overall and by age
group, and by time point.

For patients 6 to < 12 years of age, the FPS-R data were listed and summarized using n, mean, SE,
minimum, median, and maximum. Patients aged 2 12 to s 16 years completed the VAS questionnaire
and their data were listed and summarized usin n, mean, SE, minimum, median, and maximum. 
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(Amendment 2, 27-May-2010, deleted the following: The 100-mm VAS was completed by the
parent/caregiver for patients aged 6 to < 12 years.)

All pain data collected were listed.

Adverse events: All AEs were coded using the Medical Dictionary for Regulatory Activities (MedDRA),
version 13.0 or higher.

All reported AEs (including nontreatment emergent events) were listed and only treatment-emergent
AEs (TEAEs) were summarized by number and percentage of patients experiencing at least 1 AE by
age group within single and multiple dose groups and overall by dose level within each age group and
overall, by maximum severity and by relationship to study drug.

Clinical laboratopy: Clinical laboratory values were evaluated by patient using the LNH classification
according to whether the value was below (L), within (N), or above (H) the laboratory reference range.
Abnormal laboratory values were identified as those outside (above or below) the normal range and
were flagged in the patient listings.

Vital Signs:

Summary statistics (n, mean, SD, minimum, maximum, and median values) for baseline, and each
schedule timepoint and change from baseline values were produced for each continuous vital sign
parameter overall and by age group.

Somnolence: Somnolence scores were listed by patient and summary tables included the number and
percent of responses in the various categories and descriptive statistics (n, mean, SD, median.
minimum, and maximum) at baseline and each schedule timepoint for the safety population overall and
by age group. In addition, descriptive statistics for change from baseline were provided.

Hemoglobin-Oxygen Saturation: SpOz was summarized (n, mean plus SD, median, minimum, and
maximum at baseline, E08, and change from baseline) overall and by age group, dose number and
dose level, respectively.

Analysis Populations

The enrolled population (N = 42) was defined as the group of patients who signed the informed consent
form.

The safety population (N = 30) was defined as the group of patients who received study drug.

The full analysis population for PK (N = 30) was defined as those patients who received at least 1 dose
of oral study drug and had at least 1 valid, quantifiable PK metric. PK metrics from patients
experiencing emesis within 12 hours after dosing were permitted to be excluded from PK analysis.
Patients and profiles/metrics excluded from the analysis set were documented in the final SAP prior to
database lock.

Results:

Disposition

There were 42 pediatric patients enrolled in the study. The safety and full analysis for PK populations
consisted of 30 patients (5 aged 6 to < 12 and 25 aged 2 12 to S 16), with 28 patients completing the
study. Two patients (6.7%) in the 2 12 to s 16 age group discontinued the study due to subject’s choice
(loss of vascular access and unwillingness to have additional access). All 30 patients met the inclusion
and exclusion criteria.

Demographics and Baseline Characteristics

There were more patients in the the older age group (2 12 to s 16 years; n = 25) than in the younger age
group (6 to < 12 years; n = 5). Overall, in both age groups, there were slightly more female patients
than male patients (56.7% vs 43.3%, respectively), 83.3% of the patients were white, and 96.7% were

not Hispanic or Latino. The mean BMI was approximately the same between age groups (21.82 mm2
and 21.19 kg/mZ, respectively).
Concomitant Medications

 

 

 

Within the nervous s stem anatomic class, the most common harmacolo ic subclasses of concomitant 
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medications and therapies used by patients were opioids (96.7%) and other analgesics and antipyretics
(90.0%), followed by anxiolytics (33.3%) and hypnotics and sedatives (30.0%). The most commonly

used supplemental pain opioids were hydromorphone (43.3%), morphine (36.7%), and Vicoding (16.7%).
All 30 patients were taking either an opioid or nonopioid analgesic other than study drug at some point
during the study.

Efficacy Results

0 A similar proportion of patients used supplemental opioid pain medication between age groups.

 

- Overall, total opioid supplemental pain medication usage in IV morphine dosage equivalents

was similar between doses and was generally higher in the oider age group compared to the
younger age group.

I In the younger age group, the mean pain score was low, as measured by the FPS-R scale. In

the older age group, the mean pain score was also low and generally consistent between
doses. 

Pharmacokinetics

PK results will be presented in a separate report.

Safeg

Dosing and Extent of Exposure

The mean number of doses for all patients was 2.3 and the mean time from first to last dose was
27.99 hours. Eighteen patients (60%) were administered a singie dose of study drug and 12 patients
(40%) received multiple doses of study drug. The mean daily dose for patients taking multiple doses of
study drug was slightly higher in the older age group than in the younger age group (30.0 vs 25.0 mg,
respectively).

Incidence of Deaths, Serious Adverse Events (SAEs) and Other Significant Adverse Events (AE5)
by Dosage Group

 

 

 

 

 

 

 

    
Age Group

6 to < 12 Years 2 12 to S 16 Years Total

Category (N=5) (N=25) (N=30)
n (%) n (%) n (”/n)

Deaths 0 0 0

Serious Treatment-Emergent
Adverse Events 0 1 (4'0) 1 {3'3}

Treatment-Emergent Adverse Events 0 0 0
Leading to Study Drug Discontinuation

Treatment-Emergent Adverse Events 0 0 0
Leading to Dose Reduction 
Cross-reference: Table 14.3.2.1

Note: Death included both treatment emergent and nonTEAEs. Patients who experienced 2 or more AEs within the same
category are counted only once. All AEs were coded using the MedDRA version 13.0 dictionary. A TEAE is defined as an
event that emerges during treatment, having been absent at pretreatment, or reemerges during treatment, having been
present at baseline but stopped prior to treatment, or worsens in severity during treatment relative to the pretreatment state,
when the AE is continuous.
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Safety Results

0 A total of 24 patients (80.0%) in the safety population experienced a TEAE: 5 patients (100%) in
the younger age group (6 to s 12 years) and 19 patients (76.0%) in the older age group (2 12 to
s 16 years). Twenty patients (66.7%) in the safety population experienced a TEAE that was
reported in Z 10% patients: 5 patients (100%) in the younger age group and 15 patients (60%) in
the older age group.

- The most commonly reported TEAEs in 2 10% patients were constipation and vomiting (each,
23.3%), respiratory rate decreased (16.7%), nausea (13.3%), and dizziness and pruritus (each,
10.0%).

o No patient died during the study. One patient had 1 SAE and no patient experienced AEs
leading to treatment discontinuation. No patient experienced a severe AE.

0 Clinical laboratory evaluations did not reveal any unanticipated safety signals. There were 4 AEs

due to decreased hemoglobin, none of which resulted in discontinuation:

0 Mean respiratory rates were generally unchanged in the older age group from predose through

12 hours after the first dose and were similar to those of the younger age group

. Four patients experienced treatment-emergent clinically significant respiratory depression;

3 patients in the older age group and 1 patient in the younger age group. In all cases, the

decreases in respiratory rates were considered mild and possibly related to study drug. All

4 patients recovered without treatment.

0 Mean hemoglobin-oxygen saturation values were generally unchanged in the older age group

from predose through 12 hours after the first dose and were similar to those of the younger age

group. No patient experienced treatment-emergent clinically significant SpOZ.

- Mean somnolence scores were low and generally unchanged in the older and younger age
groups. No patient experienced treatment-emergent clinically significant somnolence.
 

Conclusions:

Treatment with ORF tablets in pediatric patients of ages 6 to 16 years old who required opioid analgesia
did not reveal any unusual safety results of concern. Note that the characterization of the
pharmacokinetics of ORF PK (population PK results) will be presented ina separate report.
 

Date of the Report: 05-Dec-2011 
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3.2.9 Synopsis of bioavailability study comparing IR oxycodone and original 
OxyContin in adults (OC94-0101). 
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CR Oxy ‘ " IR Oxy’" " Ratio (ca/u) 90° Cfciceon

PK Parameters 10 m9 2x5 mg (CRflR) Interval

AUCM6 (ng-hrImL) 11 1 .70 111.93 99.69 9488-10475

AUCOF, (ng-hrlmL) 113.42 111.93 101.22 9633-10637

Cmax (nglmL) 9.18 29.00 31.53 27.67-35.92

t‘A(abs) (hrs) 0.94 0.99 94.34 7224-12103

t%(eiim) (hrs) 6.44 1.97 326.34 29954-35078

Tmax (hrs) 2.33 0.83 280.95 23557-32576

Peak width @ 50% Cmax (hrs) 9.82 2.09 470.39 42182-49083

Wagner-Nelson 50% (hrs) 5.20 0.63 819.70 69162-84924

CR Oxy IR Oxy Ratio (ma 90% Confidence
10 mg Solu 10 mL (CR/IR Solu Interval

Amt)36 (ng-hrlmL) 11 1.70 109.26 102.69 9773-10790

AUCOM, (ng-hrImL) 113.42 109.26 104.29 9924-10959

Cmax (nglmL) 9.18 25.99 35.14 30.84-40.05

t‘/£z(abs) (hrs) 0.94 0.48 193.71 1446624238

t‘/2(elim) (hrs) 6.44 2.09 308.11 28548-33431

Tmax (hrs) 2.33 0.76 305.71 26213-38250

Peak width @ 50% Cmax (hrs) 9.82 2.34 418.88 38148-45087

Wagner-Neison 50% (hrs) 5.20 0.62 839.49 73731-90536

iR Oxy IR Oxy Ratio (93)” 90% Confidence
2x5 mg Soiu 10 mL (IRIER 30'“) Interval

AUCUBE (ng—hrlml) 11 1 .93 109.26 103.01 9803-10823

AUCOYG, (ng—hrlml) 1 1 1 .93 109.26 103.03 9804-10826

Cmax (nglml) 29.00 25.99 1 1 1 .48 9783-12702

t‘zé(abs) (hrs) 0.99 0.48 205.35 15139-2491 1

06(etim) (hrs) 1 .97 2.09 94.41 70.891 19.72

Tmax (hrs) 0.83 0.76 108.62 61 .09-161 .46

Peak width @ 50% Cmax (hrs) 2.09 2.34 89.05 6016-12356

Wagner-Nelson 50% (hrs) - 0.63 0.62 102.41 2259-19063    

—renoe:"AppxiV) ' " '
a Ratio (%) = (test nteanlreferenoe mean) x 100%

b Ratio ('11.) = (IR meanliR Solu mean) x 100%

Note: For AUC(0,36), AUC(0,oo) and Cmax, geometric means are given. For all other parameters.
arithmetic means are given.
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Tnble Relative Biom'dlnlllllly oflkytmlone: Summj' of Balm Estimntes ofl'K
Metrics am]. 90% lefifle'nce Inlen'lk Ill nriginl] Oxnd-lill Talllel (DC) llll
Immediate Release On'mdone (IR) Tablets — Study 01394-0101

 

PK Metrlc Cumlfie )Ieln Ruin {RS} [9.1% CI}

0C {Tall IR [Men-em) Iest J.

[0 mg 235 In: Refienence

AUCIJ-Sfill
r ”L? “1.9 99.? (94.9 104.8][ngJIr IIIL]

AUCI'uf 113.4 111.9 101.1 96.3 106.4
[ughr ml.) i I
(“am (ng ml.) 9.2 29.0 51.5 (27.1 — 35.9]

'l'mnx {hr}. 2.3 0.5 NA :m

     
 
5am. L'SK {KW-0"" . "1311: 5.42
'Ar'llnnehr men: m -Nu)\pp§ralale

Table Rellllifll Bimn'allallilily nlflsp‘endnne: Summary of Palm Esllmales nl' PIC
Metrics and 90% Confidence Intervals ol'Origl-al Ongonlln Tablet (0C) and IR
Oxycodone Solution Study 01:91 0101

 

 

PK Metric Geometric nun Ratio (95) (90% a)

m M

01: Hal) 1 "“"J Tm 155°11'59" [10 ReferenceII]
"'9 again all.)

AUL'D-jfilll 111.7 109.3 102.7 97,7 107.
(m: can ‘ 9’
AIJT'inf ‘

(nghr m” 113.4 109.3 104.3 (99.- [09.6)
c...” (ng ml) 9.2 26.0 35.1 (30.8 40.1)

Tm: my 1.3 0.3 m NA

     
 
m: C51 ULW-Ulfll. TIN: 5.4 2
‘Mflumir Ira-:3“ -NntApy1kalz|e

Table Relative Blmallahilhy offllyeotlmle: Summary of Point Estimate; ol‘ PK
Melrh's all] 90% Cnll'ldem'e llllen‘lls of lmmullale Release Dip-adult: Talllel
[IR] and IR Osptmlnne Solullnn - Slmly 0C94-0101 

 

 

 

 

 

 

PK Mellie CMIeII'Il' Mall Rllh [Si] (VD-.6 (1]

m {Refit-Nu")
1“ [Tut] Test 1

Snlllllnn (I0 mfrnl“5
I ‘ '“‘ mm: m1]

AUTO-Salt [11.9 109.3 105.0 (95.0 — 105..‘.}(Hair mI—J
Al J'C'inl'

(1:13.11: 1111-1 [11.9 109.3 105.0 (95.0 105.3}
fiuax (ng ml.) 19.0 25.0 1 I 1.5 (97.5 — 117.0)

Tm {In}I 0.8 0.8 NA NA

      
 

5mm: (KR Elm-0“". ml! 1.4.2
. min-mar nun. m x...w
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CR oxycodone 10 mg tablet was equally bioavailable to IR oxycodone 2x5 mg tablets and

to IR oxycodone 10 mL oral solution with respect to the extent of absorption, based on the

AUG 90% confidence intervals, but was not comparable to these products with respect to

the rate of absorption, based on the Cmax 90% confidence intervals. The Cmax of the CR

tablet was approximately one-third that observed with the IR products. Mean t1/2 (elim),

Tmax, peak width @ 50% Cmax, and Wagner-Nelson 50% drug absorbed were significantly

(p<0.05) longer for CR oxycodone 10 mg tablet than for either IR oxycodone 10 mL oral

solution or IR oxycodone 2x5 mg tablets. CR oxycodone 10 mg tablet had a significantly

(ps0.05) longer t‘/z(abs) than IR oxycodone 10 mL oral solution.

IR oxycodone 2x5 mg tablets and IR oxycodone 10 mL oral solution were equally

bioavailable with respect to the extent of absorption, based on the AUG 90% confidence

intervals, but were not comparable with respect to the rate of absorption, based on the

Cmax 90% confidence intervals (98%-127%). IR oxycodone 10 mL oral solution had

significantly (p<0.05) shorter mean t‘/2(abs) than IR oxycodone 2x5 mg tablets.

None of the adverse experiences were serious or severe. At least one adverse experience

was reported by 59% of subjects after taking CR oxycodone tablets, 68% after taking IR
oxycodone tablets, and 82% after taking IR oxycodone solution; the differences were not

statistically significant (p>0.05). Dizziness and nausea were reported more frequently with

the IR oxycodone products than with CR oxycodone tablets. The numbers of reports of

dizziness were ‘13 with the IR solution. 17 with IR tablets, and 2 with CR tablets; the

numbers of reports of nausea were 7 with the IR solution, 6 with IR tablets, and 1 with CR

tablets; the numbers of reports of somnolence were 10 with the IR solution; 5 with IR

tablets; and 5 with CR tablets. All other adverse experiences had fewer than three reports

per treatment. Most adverse experiences with any relationship to study medication were

those commonly reported with the administration of opioid analgesics.

Clinically significant physical examination abnormalities that were not present pre-study

were found in three subjects during the post—study physical examinations -- cold sore on lip

(Subject 6), macular rash and decreased knee jerks bilaterally (Subject 9), and inactive

psoriasis in neck and elbow and a 5-mm lymph node in left posterior (Subject 21). All

electrocardiogram values were normal at screening and at end of study. Although some

vital sign changes were statistically significant, they were not clinically significant. Most

(93%) of the laboratory values were within normal ranges, and none of the abnormal values

were considered clinically significant.

Vi. CONCLUSIONS: CR oxycodone 10 mg tablet was equally bioavailable to IR oxycodone

2x5 mg tablets and to IR oxycodone 10 mL oral solution with respect to the extent but not

the rate of absorption. The Cmax of the CR tablet was approximately one-third that

observed with the IR products. The plasma oxycodone concentrations of CR oxycodone

10 mg tablet were much lower compared to IR oxycodone 2x5 mg tablets and to IR

oxycodone 10 mL oral solution for the first 5 hours and much higher after 8 hours. Minor

differences in the rate of absorption of IR oxycodone solution and tablets were not clinically

significant. All of the treatments were well tolerated by healthy, adult, male volunteers.
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NDA 22272 S-027 Oxycontin response to PWR. 

 

Office of Clinical Pharmacology 
New Drug Application Filing and Review Form 

General Information About the Submission 

 Information  Information 
NDA/BLA Number 22-272 S-027 Brand Name Oxycontin 
OCP Division (I, II, III, IV, V) DCP2 Generic Name Oxycodone ER Tablets 
Medical Division DAAAP Drug Class Opioid 

OCP Reviewer Srikanth C. Nallani, Ph.D. Indication(s) Chronic Pain 
Management 

OCP Team Leader Yun Xu, Ph.D. Dosage Form Tablet 
Pharmacometrics Reviewer Srikanth C. Nallani, Ph.D., 

Kevin Krudys, Ph.D. 
Dosing Regimen BID 

Date of Submission 12/10/2014 Route of Administration Oral 
Estimated Due Date of OCP Review 5/15/2015 Sponsor Purdue Pharma LP 
Medical Division Due Date 5/15/2015 Priority Classification Priority 

PDUFA Due Date 
6/8/2015   

Clin. Pharm. and Biopharm. Information 
 “X” if included 

at filing 
Number of 
studies 
submitted 

Number of 
studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                                                               

Table of Contents present and sufficient to 
locate reports, tables, data, etc. 

X                                                    

Tabular Listing of All Human Studies   
X 

                                                   

HPK Summary  X                                                    
Labeling  X                                                    
Reference Bioanalytical and Analytical 
Methods 

 
X 

                                                   

I.  Clinical Pharmacology                                                                                                      
    Mass balance:     
    Isozyme characterization:     
    Blood/plasma ratio:     
    Plasma protein binding:     
    Pharmacokinetics (e.g., Phase I) -                                                                                                      

Healthy Volunteers- 
                                                                                                     

single dose: X 2  BE studies in healthy adult 
volunteers 

multiple dose:     

Patients- 
                                                                                                     

single dose: X 1  In Pediatric Patients 
multiple dose: X 5  In Pediatric Patients 

   Dose proportionality -                                                                                                      
fasting / non-fasting single dose:     

fasting / non-fasting multiple dose:     
    Drug-drug interaction studies -                                                                                                                               

In-vivo effects on primary drug:     
In-vivo effects of primary drug:     

In-vitro:     
    Subpopulation studies -                                                                                                                               

Reference ID: 3697400



CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS 
 FILING FORM/CHECKLIST FOR NDA/BLA or Supplement 

 

NDA 22272 S-027 Oxycontin response to PWR. 

ethnicity:     
gender:     

pediatrics:     
geriatrics:     

renal impairment:     
hepatic impairment:     

    PD -                                                                                                                               
Phase 2:     
Phase 3:     

    PK/PD -                                                      
Phase 1 and/or 2, proof of concept:     

Phase 3 clinical trial:     
    Population Analyses -                                                      

Data rich:     
Data sparse: X 1   

II.  Biopharmaceutics                                                                                                                               
    Absolute bioavailability     
    Relative bioavailability -                                                                                                                               

solution as reference:     
alternate formulation as reference:     

    Bioequivalence studies -                                                                                                                               
traditional design; single / multi dose:     

replicate design; single / multi dose:     
    Food-drug interaction studies     
    Bio-waiver request based on BCS     
    BCS class     
   Dissolution study to evaluate alcohol induced 
   dose-dumping 

    

III.  Other CPB Studies                                                                                                                               
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan     
    Literature References     
Total Number of Studies  9   
     

On initial review of the NDA/BLA application for filing: 
Criteria for Refusal to File (RTF): This OCP checklist applies to NDA, BLA submissions and their 
supplements 
No Content Parameter Yes No N/A Comment 
1 Did the applicant submit bioequivalence data comparing to-be-

marketed product(s) and those used in the pivotal clinical trials? 
  X  

2 Did the applicant provide metabolism and drug-drug interaction 
information? (Note: RTF only if there is complete lack of information) 

  X  

3 Did the applicant submit pharmacokinetic studies to characterize the 
drug product, or submit a waiver request? 

  X  

4 Did the applicant submit comparative bioavailability data between 
proposed drug product and reference product for a 505(b)(2) 
application? 

  X  

5 Did the applicant submit data to allow the evaluation of the validity of 
the analytical assay for the moieties of interest? 

X    

6 Did the applicant submit study reports/rationale to support dose/dosing 
interval and dose adjustment? 

X    

7 Does the submission contain PK and PD analysis datasets and PK and 
PD parameter datasets for each primary study that supports items 1 to 
6 above (in .xpt format if data are submitted electronically)? 

X    
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IS THE CLINICAL PHARMACOLOGY SECTION OF THE APPLICATION FILEABLE? 
__YES______ 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-day letter. 
None Identified. 
Purdue Pharma LP submitted a response to the Pediatric Written Request issued by the Agency.  In 
addition, the sponsor has also submitted Oxycontin product label with changes to the Dosage and 
Administration (Section 2), Specific Populations, Pediatrics (Section 8); Clinical Pharmacology, 
Pharmacokinetics, Special Populations (Section 12.3).  Data from five multiple dose and one single dose 
pediatric pharmacokinetic studies, and two single dose BA/BE studies in adults were submitted (listed 
below in the table) to support meeting the exclusivity requirements and the labeling changes proposed. 
The sponsor also refers to a previously completed safety, PK study (OC96-0602 from 1998) that 
evaluated relative bioavailability of Oxycontin (original formulation) compared to oral immediate release 
tablet in pediatric patients on other opioid medications.  Additional reference is made to relative 
bioavailability study of Oxycontin (old and new formulations) with IR oxycodone solution/tablet for 
bridging PK information (OC94-0101 in attached synopsis, OTR1005, and OTR1502 in table below).  
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Table '3 Relative Bioavailability of Oxycodone: Summazy ofPoint Estimates of PK

Metrics and 90%- Confidence-Intervals'ofOriginal OxyContin -Tablet‘(O(L-‘) and IR'

Oxycodone-Solution- - Study :-0(§94~0101 2

I Geometric Mean - Ratio ("/0) (90% CI)

 
  

  

  

  

PK Metric

IR eference

0C (Test) (R ) Test!

19 mg Solution (10 Reference
lug/10 mL)

AUCO-36hr
. . .7 7.7 — 7.9

(fighl‘i'mL) 1117' 109 3 102 (9 10 )
 

.- U f

(123m) 1134 10913 104.3 (99.2 $109.6)

Cum (ng/mL) 9.2 26.0 ' 35.1 (30.8 — 40.1)

Tmax (hr)a 2.3 0.8 NA NA

Source: CSR OC94-0101, Table 3.4.2
3 Arithmetic mean; NA = Not Applicable.
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS
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Table .4 Relative Bioavailahility of Oxycodene: Summary of Point Estimates of PK

Metrics and-190%Confidence-Intervals. "of Immediate Release-Oxycodone Tablet

(IR) andziRé‘OiycodoneSolufion '» Study-009440101-

PK Metric Ratio (%) (90% CI)

IR eference}
[R (Test) (R Test I

Solution (10 Reference

2 x 5 mg lug/10 mL)

 

Geometric Mean 

  
AUCO—36hr

' - 103 0 98.0 - 108.2

AUCiIif .
' - —' . m 1 8.3

(ng.hrhnL) 111 9 109 3 103 0 (98 0 O )

Source: CSR 0C94~0i01, Table 3.42

’ Arithmetic mean; NA 2 Not Appiicahle.

   
   

Conclusions:

Foliowing oral administration in the fasted state, the 0C 10 mg tablet was equally

bioavailable to IR oxycodone 2x5 tabtets and to [R oxycodone 10 mL oral solution with

respect to the extent but not the rate of absmption. The Cmax of the coutrolled~reiease

tablet was approximately one-third that observed with the IR products. All three

treatments were well tolerated. There were no iniexpected or clinically relevant safety

findings. (Digerati, the safety profile of all was typical of that expected from oxycodone

administration to healthy adult subjects. None of the adverse experiences were serious or

severe. Dizziness or nausea was reported more frequentiy in the IR oxycodone tablets

and solution than the controlled-release original OxyContin.
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