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I. EXECUTIVE SUMMARY 
 
No SmPC and PL changes are proposed by the MAH. 
 
 
II. RECOMMENDATION1 
 
Based on the data submitted, the answers provided by the MAH, and the update on the progress 
of the ongoing program intending to provide additional paediatric data including timelines, it is 
considered necessary that corresponding changes in the label  be made to reflect the availability 
of PK and safety information of the use of Lyrica in the paediatric population.  
 
 
III. INTRODUCTION 
 
In April 2013, the MAH submitted a completed paediatric study for Lyrica (CSR A0081074). In 
August 2013 CHMP issued a RSI  to be addressed at the time of submission of CSR A0081075 
(the open label extension study from A0081074). The MAH has now provided answers to the 
questions, results from the open label extension of the study and overview of the paediatric 
programme including update on studies to be performed and timelines. The previous full 
assessment of CSR A8001074 is included below. The assessment of the responses to the RSI 
and the additional data start from page 17 onwards. The updated conclusion and 
recommendation is stated on page 16. 
 
Currently Lyrica has no paediatric indication. The MAH stated that the submitted paediatric study 
does not influence the benefit risk for Lyrica, no update of the product information is required 
and that there is no consequential regulatory action. 
 
 
IV. SCIENTIFIC DISCUSSION 
 
IV.1 Information on the pharmaceutical formulation used in the study 
 
There is no paediatric indication for Lyrica and no specific paediatric formulation is available. 
In the paediatric  study the following formulations were administered: 
 

• pregabalin 25 mg capsule (no. D0400923),  
• pregabalin 100 mg capsule (no. D0401363), 
• pregabalin 15 ml/mg oral bottle solution (200ml) (no. D0401261, D0904631) 

 
 
Rapporteur’s comment: 
The use of these different formulations throughout the study is acceptable as it is not expected 
that the use of these different oral formulations will influence the pharmacokinetic properties of 
pregabalin to a degree that it will influence the outcome of the study.  
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IV.2 Clinical aspects 
 
1. Introduction 
 
The MAH submitted a final report for study A0081074: An escalating, multiple dose study to 
evaluate safety, tolerability and pharmacokinetics of pregabalin in paediatric patients with partial 
onset seizures. The MAH is of the opinion that the results of this study require no update of the 
product information and that there is no consequential regulatory action required. 
 
 
2. Clinical study 
 
A0081074: A placebo controlled, escalating , multiple dose study to evaluate safety, tolerability 
and pharmacokinetics of pregabalin in paediatric patients with partial onset seizures. 
 
 
 Description 
 
This study is a placebo-controlled, escalation multiple-dose study to characterize the safety, 
tolerability, and the single- and multiple-dose pharmacokinetics of pregabalin at several dose 
levels in paediatric patients with refractory partial onset seizures. 
The data is used to identify a therapeutic dose range for the anticipated Phase III studies of 
short term efficacy and of short- and long-term safety in the paediatric population. These studies 
explore the potential benefit of a new adjunctive treatment for partial onset seizures to paediatric 
patients. 
Subjects who complete the study and who tolerate study medication (pregabalin or placebo) 
were eligible to enroll in the 12-month open-label treatment study of pregabalin (Protocol 
A0081075), where long-term safety and tolerability were to be evaluated.  
 
 Methods 
 

• Objective(s) 
To evaluate the escalating single- and multiple-dose safety and tolerability of pregabalin, in 
comparison to placebo, in paediatric patients 1 month through 16 years of age with partial onset 
seizures. And to evaluate the single-dose and steady-state pharmacokinetics of pregabalin in 
paediatric patients 1 month through 16 years of age with partial onset seizures. 
 

• Study design 
This was a parallel-group, multiple-dose, dose-escalation study involving paediatric subjects, 
ages 1 month through 16 years, with refractory partial onset seizures. Up to 64 subjects were 
planned to be enrolled, with subjects stratified among 4 age cohorts with 4 incremental dose 
levels. 
 
Table: Study design dose level/ age cohort 

 
 



 

Within an age group, data of each dose level was unblinded to the investigators for safety, 
tolerability and pharmacokinetic review before initiation of the higher dose level. Dosing in the 
younger age cohorts 1 to 23 months and 2 to 6 years was only initiated after review of the data 
in the older age groups 7 to 11 years and 12 to 16 years ensured that dose level was safe and 
well tolerated. 
Pregabalin 2.5, 5, 10, and 15 mg/kg/day or matching placebo was to be administered orally, 
divided in two doses (b.i.d., i.e. every 12 hours), for 7 days. On day 8, all subjects received a 
single dose of pregabalin after a fasting period (2 hours for the youngest age cohort, 4 hours for 
the other 3 cohorts). 
Multiple-dose subjects received pregabalin BID on Days 1 to 7 and on the morning of Day 8. 
Single-dose subjects received placebo BID on Days 1 to 7 followed by a single pregabalin dose 
on the morning of Day 8.  
Each dose level/ age group was randomized in a 3:1 ratio to pregabalin and placebo. Due to 
errors in the randomization system there was an imbalance for this ratio in the 2 older age 
cohorts for the 10 mg/kg/day dose level.  
Plasma and urine samples were analysed for pregabalin. Plasma samples were collected pre-
dosing on day 8 and at 0.5, 1, 2, 4, 8, 12, and 24 hours following administration and collected in 
heparin containing tubes (2 mL for subjects aged 7 years and up and 0.5 mL for subjects 1 
month to 6 years).  
For urine analysis of pregabalin, subjects emptied their bladder pre-dosing and urine was 
collected at the intervals 0-12 and 12-24 hours after dosing on day 8.  
 
Rapporteur’s comment: 
This design is acceptable for the objective and scope of this investigation. A higher frequency 
sampling scheme would have allowed more precise estimation of pharmacokinetic parameters, 
however due to the young age of the subjects the used sampling scheme is deemed adequate. 
The stepwise approach with exposure of the youngest age groups after data from the older age 
groups was available is agreed and supported.  
 

• Study population /Sample size 
A total of 65 subjects were randomized to treatment and received at least 1 dose of study 
medication. Subjects were both male (33) and female (32) epilepsy patients aged 1 month to 16 
years, with a minimum body weight of 3.5 kg. Subjects had diagnosed seizures classified as 
simple partial, complex partial, or partial becoming secondarily generalized, according to the 
International League Against Epilepsy (ILAE) classification of seizures, at least 1 seizure per 28-
day period prior to the study. Subjects were receiving a stable dosage of 1 to 3 AEDs (stable 
within 7 days before screening), with blood levels within typically accepted therapeutic range. 
A total of 58 subjects completed the study, thus there were a total of 7 discontinuations from the 
study: 4 pregabalin treated subjects and 3 placebo treated subjects. In the age cohort 1 to 23 
months, 1 subject was discontinued due to an adverse event (sedation) for the 15 mg/kg/day 
dose level. In the age group 2 to 6 years there was 1 discontinuation (adverse event, lethargy) 
for the 2.5 mg/kg/day dose level and 1 in the placebo group (adverse event, dermatitis contact). 
In the age group 7 to 11 years there was 1 discontinuation (adverse event, ataxia, dizziness and 
somnolence) for the 15 mg/kg/day dose level and 1 in the placebo group (adverse event, 
convulsions). In the age group 12 to 16 years there was 1 discontinuation (adverse event, 
nausea, vomiting, dizziness) for the 15 mg/kg/day dose level and 1 in the placebo group (lost to 
follow-up). 
 
Rapporteur’s comment: 
In order to increase the power of the study a higher number of subjects per dose level and age 
cohort would have been advisable, however is expected not practically feasible. Due to the low 
sampling frequency a population PK approach would have been helpful as well for analysing the 
data. The applicant is requested to perform a POP-PK analysis of the data for additional 



 

confirmation. It is not expected that the drop-out of subjects affect PK results and final 
conclusions, however,  from a safety point of view is can be noted that a common reason for 
drop out was somnolence, lethargy, sedation, indicating the need for dose finding in the 
paediatric population.  

 
• Treatments 

Based on the negligible metabolism and renal excretion of pregabalin, it is anticipated that its 
pharmacokinetic parameters in children will be well-predicted from renal clearance. The starting 
dose of 2.5 mg/kg/day was thus predicted to result in exposures similar to the adult dose of 150 
mg/day, which is the recommended starting dose of pregabalin in adults. The proposed study 
doses of 5 mg/kg/day and 10 mg/kg/day were expected to result in exposures similar to the 
approved adult doses of 300 mg/day and 600 mg/day. The highest proposed dose in this study, 
15 mg/kg/day, was expected to result in exposures similar to the adult dose of 900 mg/day, 
which is above the recommended dose range for adults and is associated with a higher 
incidence of adverse events. 
Pregabalin 2.5, 5, 10, and 15 mg/kg/day or matching placebo was to be administered orally, 
every 12 hours, for 7 days. On day 8, all subjects received a single dose of pregabalin after a 
fasting period (2 hours for the youngest age cohort, 4 hours for the other 3 cohorts).   
 
Rapporteur’s comment: 
In principle the choice of dosing frequency is acceptable. But, it is insufficiently justified whether 
the applied doses are representative for the corresponding adult doses. Dose reduction was 
based on body weight, which could be acceptable since pregabalin is predominantly eliminated 
by renal clearance. However, the applicant should provide a discussion on the choice of the 
body weight  for this dose reduction. 

 
• Analytical methods 

Plasma  pregabalin samples were assayed using a validated, sensitive and specific high-
performance liquid chromatography tandem mass spectrometric method (HPLC/MS/MS) 
method. Plasma samples were stored at approximately -20°C until analysis and assayed within 
the 371 days of established stability data generated during validation. Calibration standard 
responses were linear over the range of 0.02500 μg/ml to 10.00 μg/ml. 
Urine pregabalin samples were assayed using a validated, sensitive and specific HPLC/MS/MS 
method. Urine specimens were stored at approximately -20°C until analysis and assayed within 
the 1537 days of established stability data generated during validation. Calibration standard 
responses were linear over the range of 0.0600 μg/ml to 60.00 μg/ml. An Incurred Sample 
reanalysis was performed for both analytical methods (both sites for plasma analysis), 
demonstrating acceptable results for these methods. 
 
Rapporteur’s comment: 
These analytical methods are acceptable and sufficiently validated. 
 



 

• Outcomes/endpoints – pharmacokinetic parameters 
Pregabalin pharmacokinetics parameters were calculated for each subject using a non-
compartmental analysis method of plasma and urine concentration-time data. The following 
pharmacokinetic parameters were estimated: 
 
single dose: 
AUC24, AUClast, AUCinf, Cmax, Tmax, t1/2, Cl/F, Vz/F, dose normalized Cmax, dose normalized 
AUCinf(dn), Ae24, Ae24%, CLτ 
 
multiple dose: 
AUCτ, Cmax, Tmax, t1/2, CL/F, Vz/F, dose normalized Cmax(dn), dose normalized AUCτ(dn), Aeτ, Aeτ%, 
Clτ 
 
Rapporteur’s comment: 
The choice of pharmacokinetic parameters is acceptable. 
 

• Statistical Methods 
No statistical hypotheses was tested in this trial and only descriptive statistics were applied to 
the subject demographics, pharmacokinetic parameters and safety results. 
 
Rapporteur’s comment: 
With  regard to  the objective of the study, this is in general acceptable. However, due to the low 
sampling frequency a population PK approach is a logical choice for analysing the data. The 
applicant is requested to present POP-PK data for additional confirmation. 
 
 



 

 Results 
 

• Pharmacokinetic results 
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It is concluded in the study report that after oral administration of pregabalin in paediatric 
subjects in the fasted state, time to reach peak plasma concentration was similar across the 
entire age group and occurred 0.5 hours to 2 hours post-dose. Pregabalin exposure (Cmax and 
AUC) generally appeared to increase linearly with dose within each age group. Across age 
groups, pregabalin AUC was approximately 30% lower in paediatric subjects less than 30 kg of 
body weight than in those with a body weight of 30 kg and higher. Accordingly, pregabalin oral 
clearance normalized per body weight was approximately 43% higher in the children with body 
weight less than 30 kg than in children whose body weight was 30 kg and higher. Apparent oral 
clearance of pregabalin was directly related to renal clearance. Pregabalin apparent oral volume 
of distribution was linearly related to body weight and the values normalized per body weight 
were constant across the age range. Pregabalin terminal t½ averaged about 3 to 4 hours in 
paediatric subjects from 1 month to 6 years of age, and 4 hours to 6 hours in those 7 years of 
age and older.  
The study report mentions a population pharmacokinetic analysis performed of which details can 
be found in PMAR-00287. From this population PK it is concluded that renal clearance was a 
significant covariate on pregabalin oral clearance, body weight was a significant covariate on 
pregabalin apparent oral volume of distribution and these relationships were similar in paediatric 
and adult subjects. 
 
Rapporteur’s comment: 
Conclusions have been drawn regarding the pharmacokinetic comparability of paediatric data 
and adult data. It is concluded that tmax is not altered when pregabalin is administered in a 
paediatric population. However, it is unclear on which data these conclusions have been drawn 
as there was no exposure data comparison reported. Furthermore, Cmax and AUC parameters 
are concluded to be linear within each age group. The AUC was lower in paediatric subjects 
below a weight of 30 kg due to an observed increased clearance for these subjects. The cut-off 
value of 30 kg has not been substantiated and should be substantiated by a more thorough 
analysis of the data. Although the applicant has performed a POP-PK analysis, details are not 
provided. The applicant should provide the full report of the POP-PK analysis in order to confirm 
the drawn conclusions.  

 
• Safety results 

 
In all age cohorts, the most frequently experienced AEs were nervous system disorders; the 
majority of these AEs were considered by the investigators as treatment-related. 
During double-blind treatment, 5 subjects were discontinued due to AEs: 4 subjects were 
discontinued during pregabalin treatment and 1 subject was discontinued during placebo 
treatment (Table S10). 
 
Subjects aged 1 to 23 months: There were no serious AEs (SAEs) reported for subjects aged 
1 to 23 months. One subject in the pregabalin 15 mg/kg/day cohort was discontinued from the 
study due to severe sedation (Table S10). The most frequently reported AE in this age cohort 
among subjects treated with pregabalin was somnolence (4 subjects). An additional 4 AEs were 
reported during open-label (single dose) treatment: 1 AE of somnolence in 1 subject in the 
pregabalin 15 mg/kg/day dose group and 3 AEs (somnolence, irritability, and erythema) were 
reported for 1 subject in the placebo group. 
 
Subjects aged 2 to 6 years: There were no SAEs or severe AEs reported for subjects aged 
2 to 6 years. Two subjects discontinued due to AEs - 1 in the pregabalin 2.5 mg/kg/day 
group (Table S10) during double-blind dosing, and 1 in the placebo group (open-label 
treatment). The most frequently reported AE in this age cohort was pyrexia (2 pregabalin 
subjects and 2 placebo subjects), which was considered to be not related to treatment. An 
additional 3 AEs were reported during open-label treatment: 1 AE of moderate decreased 



 

platelet count in 1 subject in the pregabalin 15 mg/kg/day dose group and 2 AEs (lethargy 
and edema) were reported for 1 subject each in the placebo group.  
 
Subjects aged 7 to 11 years: Two subjects had severe AEs that were serious and resulted in 
discontinuation (1 pregabalin 15 mg/kg/day during double-blind dosing and 1 in placebo 
during open-label treatment; Table S11 and Table S10). The most frequently experienced 
AE in this age group was somnolence (5 pregabalin subjects [considered related to treatment 
for 4 subjects]); no other AEs were reported by more than 2 subjects overall. An additional 3 
AEs were reported during open-label treatment: 1 AE of mild psychomotor hyperactivity in 
1 subject in the pregabalin 10 mg/kg/day dose group and 2 AEs (moderate lethargy and 
severe convulsion) were reported for 1 subject each in the placebo group. The severe 
convulsion was an SAE. 
 
Subjects aged 12 to 16 years: There were no SAEs reported for subjects aged 12 to 16 years. 
One subject had a severe AE (pregabalin 5 mg/kg/day cohort) and 1 subject discontinued due 
to an AE (Table S10; pregabalin 15 mg/kg/day cohort). The most frequently reported AE for 
this age group was dizziness (3 pregabalin subjects, all considered related to treatment). An 
additional 2 AEs were reported during open-label treatment: moderate irritability and severe 
sedation in 1 subject in the pregabalin 5 mg/kg/day dose group. 
 
 



 

 
 
 
Two subjects experienced a total of 3 SAEs (Table S11). 
 



 

 
 
No clinically important dose- or treatment-related trends were observed with regards to 
laboratory analyses, ECGs, neurological examinations, or vital signs measurements. 
 
Conclusions of the MAH: 
 
After oral administration of pregabalin in pediatric subjects in the fasted state, in general, time to 
reach peak plasma concentration was similar across the entire age group and occurred 0.5 
hours to 2 hours postdose. 
 
Furthermore, Cmax and AUC parameters increase in a linear manner with increasing dose within 
each age group. The AUC was lower in paediatric subjects below a weight of 30 kg due to an 
increased clearance for these subjects.  
Population PK analysis concluded that creatinine clearance was a significant covariate of 
pregabalin oral clearance, body weight was a significant covariate of pregabalin apparent oral 
volume of distribution and these relationships were similar in peadiatric and adult subjects. 
 
Pregabalin appeared to be safe and well tolerated in the subjects aged from 1 month to 16 
years. 
 
All pregabalin dose levels were well tolerated by subjects aged 1 month to 6 years, including 
pregabalin 15 mg/kg/day, with observed exposures in these subjects at this dose similar to the 
10 mg/kg/day dose level exposures observed in older age cohorts. 
 
The AE profile observed in pediatric subjects aged 1 month to 16 years in this study is similar in 
nature to that seen in adult subjects, with somnolence and dizziness being the most commonly 
reported AEs. 
 
Dose levels expected to result in exposures similar to that observed at 15 mg/kg/day in subjects 
aged 7 to 16 years were not sufficiently well tolerated for further study in fixed dose Phase 3 
efficacy studies for subjects of any age. 
 
 



 

3. Discussion on clinical aspects 
 

The MAH has presented data from the dose finding study in paediatric subjects with analysis of 
PK and safety data. The safety database although very limited allow the conclusion that the 
10mg/kg/day dose seems to be well tolerated in all age groups, whereas the 15 mg/kg/day dose 
resulted more often in serious and severe AEs leading also to treatment discontinuation. Most 
often AEs were dizziness, somnolence, lethargy which can be expected from the mechanism of 
action of pregabalin. Also cases of psychomotor hyperactivity and moderate irritability were 
registered, as well as cases of convulsions  and one case of moderate decrease of platelet 
count.  
 
All in all the data from this study lead to the conclusion that dose titration would be required in 
the phase 3 study and caution should be made in particular with using the 15 mg/kg/day.  
 
 
V. RAPPORTEUR’S OVERALL CONCLUSION AND 

RECOMMENDATION 
 
 Overall conclusion 
 
The conclusion drawn by the applicant regarding the pharmacokinetic parameters can be 
accepted. Clinical safety data from this study lead to the conclusion that dose titration would be 
required and caution should be made in particular with using the 15 mg/kg/day. The MAH has 
provided additional information as requested (see answers to List of Questions below). 
 
Subjects who completed the study and who tolerated study medication (pregabalin or placebo) 
were eligible to enroll in a 12-month open-label treatment study of pregabalin (Protocol 
A0081075), where long-term safety and tolerability was evaluated. As requested, the MAH has 
provided the clinical study report. Furthermore, the MAH was requested to provide an update on 
of the progress of the other ongoing programs intending to provide additional paediatric data 
including timelines. This overview is attached to the assessment report. The paediatric 
programme is expected to be finalized in 2017. 
 
In answer to Q3 the  MAH has not provided a proposal for update of the product information but 
proposed to await completion of the paediatric programme. This is not agreed. The current text 
in section 4.2. the SPC  under paediatric population reads: “No data are available”. This is not 
correct since some data in paediatric subjects has been generated. Additionally, it is known from 
PSURs that children are being treated with pregabalin. Therefore it is requested to amend the 
statement in section 4.2 and to include information in sections, 4.8 and 5.1/5.2 of the SPC.  
 
 Recommendation  
 
Although noted that the submitted studies are part of a paediatric development programme 
which is expected to be completed in  2017 the results from the presented studies should be 
reflected in the label.  
 
The MAH should therefore: 

• delete the current text in section 4.2. (i.e. ‘No data are available’) and replace it by a 
more appropriate text from the QRD template 

• include information in section 4.8. and 5.1/5.2.  
to inform prescribers about available PK and safety data of the use of Lyrica in paediatric 
subjects. See also under Q3 below. 



 

VI. REQUEST FOR SUPPLEMENTARY INFORMATION:  
 
 
In July 2014 the MAH has responded to the outstanding list of questions and 
provided  the clinical study report for A0081075 (due Q1/Q2 2014): 
 
Briefly the study results are described below:  
 
Clinical study 
 
Study A0081075: A 12-Month Open-Label Extension Study Evaluating the Safety and 
Tolerability of Flexible Doses of Pregabalin in Pediatric Patients with Partial Onset 
Seizures 
 
 Description 
• Objective(s) 

To evaluate the long-term safety and tolerability of pregabalin in pediatric subjects 
1 month through 16 years of age with partial onset seizures. 
 

• Study design 
This was an open-label, flexible dose extension study, open to pediatric subjects aged 1 
month through 16 years, with refractory partial-onset seizures, who had completed study 
A0081074. For subjects who were enrolled into study A0081074 but had not completed 
the study, eligibility for study A0081075 was considered on a case by case basis. The 
doses administered in this study (2.5, 5.0, 7.5, 10.0, and 15.0 mg/kg/day) were found to 
be safe and well-tolerated in study A0081074. Subjects were treated for up to 12  
months. 
 

• Study population /Sample size 
N of Patients (planned): 
It was estimated that 75 subjects would complete studyA0081074, and that 60 of these 
subjects would consent to participate in this study. Of these 60 subjects, it was 
estimated that 28 subjects would complete 12 months of participation in this study. 
 
N of patients (analysed): 
Of 58 subjects who completed study A0081074, 53 subjects were enrolled in study 
A0081075, and of 7 subjects who discontinued study A0081074, 1 subject was enrolled 
in study A0081075. A total of 54 subjects were treated in study A0081075, of which 29 
subjects completed the study. 
 
The table below shows the subject evaluation groups by age group analyzed for safety. 

 
 
 



 

• Treatments 
Subjects were enrolled into study A0081075 at Visit 1, which occurred the morning after 
Day 8 of study A0081074, and received their first dose of medication for study 
A0081075 at this time. Subjects who completed study A0081074 entered study 
A0081075 at the same open label dose of pregabalin they received on 
Day 8 of study A0081074, unless that dose was not well-tolerated or was determined to 
be unsafe in study A0081074. The doses available for this study included 2.5, 5, 7.5, 10, 
and 15 mg/kg/day. If the dose was not well tolerated, the dose level could be reduced at 
any time. However, each subject was restricted to the dose levels that they had 
previously tolerated, or that had shown acceptable safety and tolerability in study 
A0081074 for the subject’s age group. The study medication was administered orally as 
liquid or capsule formulation, twice a day (BID). 
 

• Analytical methods 
The safety data (including AEs, clinical laboratory assessments, and ECGs) were 
summarized by each age group through standard data tabulations and descriptive 
statistics. Summaries included data for all subjects who took at least one dose of study 
medication in this study. Baseline values were the last observation made prior to 
initiating double-blind dosing in study A0081074. 
 

• Outcomes/endpoints  
The following Safety Endpoints were registered in the study: 
• Adverse events (AEs). 
• Clinical laboratory assessments (hematology, blood chemistry, urinalysis). 
• Vital signs (blood pressure, pulse, weight). 
• Physical and neurological examination, ECG. 
 
 
 Results 

A total of 47/54 subjects experienced at least 1 treatment-emergent AE (TEAE), 22/54 
subjects experienced at least 1 treatment-related TEAE, and 12/54 subjects had at least 
1 TEAE of severe intensity. A total of 12/54 subjects reported at least 1 serious AE 
(SAE), none of which were considered treatment-related, and 9/54 subjects 
discontinued the study due to TEAEs. There were no deaths reported during the study. 
The majority of TEAEs were mild or moderate in intensity. The most frequently reported 
TEAEs were pyrexia (15/54 subjects), upper respiratory tract infection (11/54 subjects), 
and convulsion (9/54 subjects). The most frequently reported treatment-related TEAEs 
were constipation (4/54 subjects), lethargy (3/54 subjects), somnolence (3/54 subjects), 
and proteinuria (3/54 subjects). 
There were no relevant differences between the age groups regarding the number of 
subjects experiencing TEAEs. However, more TEAEs were noted in the 2 younger age 
groups (1-23 months, 2-6 years), and all but one subject with severe and serious TEAEs 
was in the younger age groups. While more AEs and SAEs were noted in the younger 
age groups (1 month to 6 years), the nature of the events that occurred such as, pyrexia 
and upper respiratory tract infection, was typical for this age. 
The AE profile observed in this pediatric study population differed somewhat from 
commonly reported AEs seen in adults across all previous controlled Lyrica® 
(pregabalin) clinical studies. Adverse events commonly reported in adult studies such as 
dizziness and somnolence were reported less frequently in this study. 



 

There were no clinically relevant changes in laboratory parameters, physical and 
neurological examination findings, vital signs, and ECG parameters. 
 
The MAH concluded that:  
Long-term safety and tolerability evaluations indicate that pregabalin at doses up to and 
including 15 mg/kg/day appeared to be safe and well-tolerated in paediatric subjects 1 
month through 16 years of age with partial onset seizures. A total of 29 subjects (53.7%) 
completed the study. 
 
Rapporteur’s comment: 
The MAH has provided the results from study A0081075 as requested. The study was 
an open label extension of study A0081074 and monitored safety parameters only. The 
safety profile differs slightly from that known from the use of pregabalin in adults and the 
main differences are observed in the youngest age groups. In the latter pyrexia and 
upper respiratory infections were observed more frequently, which may be expected in 
this age group. This safety information is relevant for prescribers (see also under Q3 
below).  
 
 
Q. 1. It is insufficiently justified whether the applied doses are representative for the 
corresponding  adult doses. Dose reduction was based on body weight, which could be 
acceptable. However, the applicant should provide a discussion on the choice of body 
weight parameter for this dose reduction. 
 
MAH response (edited) 
Study A0081074 was the first study in pediatric subjects to evaluate PK, safety and tolerability of 
pregabalin.  In this study, pregabalin was dosed in pediatric subjects 1 month to 16 years on a 
mg/kg basis in the range of 2.5 to 15.0 mg/kg/day, with maximum daily doses of 150, 300, 600, 
and 900 mg/day, respectively.  These doses were expected to result in exposures similar to the 
adult doses of 150, 300, 600 and 900 mg/day, respectively.   
 
Note: the table and figure numbers in the original reports are used for easy reference. 
 
As shown in the study, the observed mean pregabalin clearance (CL/F) in pediatric subjects 12-
16 years of age was 73.1 to 90.6 mL/min, similar to the mean CL/F values in adults (62.5-88.4 
mL/min). In younger paediatric subjects, pregabalin CL/F (in mL/min) decreased with age and 
weight (Figure 8) as a result of lower creatinine clearance (CrCL) (Figure 7). The relationship 
between pregabalin CL/F vs. CrCL in paediatric subjects (solid triangle) is consistent with that in 
the adult population (open circle) as shown in Figure 1. When pregabalin CL/F was normalized 
by body weight in pediatric subjects, the CL/F/kg values (mL/min/kg) were approximately 40% 
higher in subjects <30 kg than those with body weight ≥ 30 kg, based on both non-
compartmental analysis (Figures 18), which is consistent with the allometric scaling of total body 
clearance by body weight  and population PK analysis (PMAR-00287). 
 



 

Figure 8. Individual Pregabalin Oral Clearance Normalized for Body Weight vs Age 
(Upper Panel) and vs Body Weight (Lower Panel), Multiple-Dose Subjects 

 
 
 

 



 

Figure 7. Individual Pregabalin Oral Clearance vs Baseline Creatinine Clearance  
 

 
 

 
 
Figure 1. Relationship between pregabalin CL/F and creatinine clearance in pediatric 

subjects with partial epilepsy and adult subjects 

 
 
 



 

Figure 18. Box plot of Pregabalin Oral Clearance Normalized per Body Weight vs 
Body Weight Cut-off at 30 kg; All Subjects 

 
 
The results suggest that paediatric subjects <30 kg require 40% higher daily dose than the 
subjects with body weight ≥ 30 kg in order to achieve comparable exposure when pregabalin is 
dosed on the mg/kg basis. These results were used to guide the dose selection in pregabalin 
efficacy and safety studies (A0081041, A0081042, A0081105 and A0081106).  For example, to 
achieve similar exposure to the adult dose of 600 mg/day, the daily doses in pediatric subjects 
are 10 mg/kg/day for those ≥ 30 kg, and 14 mg/kg/day for those < 30 kg, respectively.  The 
predicted steady-state AUC, Cmax and Cmin are considered for comparison, and are shown in 
Tables 2-4 below.  In addition, since there was no subject below the age of 3 months old in 
study A0081074, to take into consideration of potential less maturation of renal function in 
infants 1 to 3 months old in Study A0081042, pregabalin dose is adjusted to 12 mg/kg/day in 
subjects 1 to 3 months old (inclusive) to achieve comparable exposure to 600 mg/day in adults.  
Simulated exposures in infants and adults are presented in Table 5. 
 

 



 

 

 
 
 



 

 
 

 
Note: [1,2) implies the age cohort includes subjects 1 month old, but not including the exact 2 months old. 
a PMAR-00287 Tables 27, 28, 29 
 

In summary, pregabalin exposure decreases as pediatric body weight decreases when subjects 
are dosed on a mg/kg/day basis.  A 40% increase in pregabalin daily dose (in mg/kg/day) in 
pediatric subjects weighing <30 kg but 20% increase in subject 1 to 3 months old (inclusive) will 
achieve exposure across the range of pediatric subjects similar to the exposure achieved in 
adults. 
 
Rapporteurs’s comment to response to Q 1: 
Study A0081074 was a dose-escalation study using a stepwise approach: younger age groups 
were dosed after data from the older age groups was available. The PK of pregabalin was 
expected to be predictable based on the negligible metabolism and renal excretion of 



 

pregabalin. Subjects were initially exposed to a dose of 2.5 mg/kg/day. PK data collected at 
each dose was used to predict exposures at the higher doses prior to each escalation of dose. 
 
The data demonstrated that when dosed based on weight, pregabalin clearance increased  with 
age and  weight. The increased pregabalin clearance is due to increased CLCR (Figures 7 and 
1). A similar relationship has been observed in adults (Figure 1). 
 
However, pregabalin clearance (CL/F) normalized for body weight (mL/min/kg) was about 40% 
higher in subjects less than 30 kg bw than subjects with ≥ 30 kg bw (Fig 18). Based on the 
PopPK modelling, a similar exposure is expected with 10 mg/kg/day dosing in subjects weighing 
≥ 30 kg and 14 mg/kg/day in subjects weighing < 30 kg. However, based on the predicted 
pregabalin steady state exposures (Tables 2 - 4), the two dosing schemes will result in lower 
exposures of about 20-30% in comparison with adults.  It has to be addressed that the 15 
mg/kg/day dose level was not sufficiently tolerated in some paediatric subjects. However, final 
proof of efficacy and safety will have to be demonstrated in the on-going Phase 3 paediatric 
clinical studies. 
 
No data are available in children younger than 3 months. The assumption of a reduced 
clearance in children 1 to 3 months old when compared with older children is agreed as renal 
function is not yet mature at this age. A 14% dose reduction from 14 mg/kg was assumed but 
this number has not been justified. Based on the PopPK-analysis and simulation, a dose 
increase of not only 20% but also of 40 % can be used (Table 5). It is assumed that a dose of 12 
mg/kg was chosen due to the vulnerability of these very young children. As in the case of older 
children, the efficacy and safety of the proposed dose remains to be demonstrated in the on-
going Phase 3 paediatric clinical studies. 
 
In conclusion, in the pediatric population > 3 months, the recommended doses of 10 mg/kg/day 
in subjects weighing ≥ 30 kg and 14 mg/kg/day in subjects weighing < 30 kg were based on the 
observed increased clearance normalized for body weight in subjects less than 30 kg bw. In the 
infants 1 to 3 months old (inclusive), a dose of 12 mg/kg was recommended due to potential 
renal immaturity in this age group. In the PoP-PK analysis using these doses, lower exposures 
(about 20-30% ) are predicted when compared with those in adults. As these doses were 
selected due to safety reasons and confirmation of the efficacy and safety of these dosing 
regimes has to be demonstrated from the on-going Phase 3 paediatric clinical studies, this will 
not be currently raised as an issue. 
 
Issue considered resolved. 
 
 
 
Q 2. The MAH is requested to provide a detailed report of the POP-PK analysis of the 
pharmacokinetic data for confirmation of the drawn conclusions 
 
MAH response 
The population PK reports (PMAR-00287 and PMAR-00287 Supplement) are provided with 
this response. 
 
Summary of the reports by Rapporteur 
The Pop-PK analysis included data from single or multiple dose administration of pregabalin to 
pediatric patients with epilepsy in Study A0081074. The data from this study (57 subjects out of 
a total of 60 subjects were included in the analysis dataset) was combined with data from five 
clinical pharmacology studies involving adult subjects which were reported in  another Pop-PK 
analysis (PMAR-00250) because of their similar study design involving serial PK sampling. 



 

 
The pediatric study (Study A0081074)  included 419 plasma pregabalin concentrations  
and the adult clinical pharmacology studies contributed 2868 plasma pregabalin concentrations 
from 123 adult subjects from studies (Studies 1008-001, 1008-002, 1008-003, 1008-023 and 
1008-049). In the <2 yr age cohort/15 mg/kg/day dose group (not included in PMAR-00287 and 
included in PMAR-00287 Supplemet ) only 23 plasma pregabalin concentrations from 3 pediatric 
subjects were available as only 3 subjects in this group completed the PK portion of the study. 
 
The analysis was performed using non-linear mixed effects modeling methodology. Model 
selection criteria included: 1) successful minimization and completion of covariance 
steps in NONMEM, 2) assessment of standard goodness of fit plots, 3) reductions in 
NONMEM objective function value (OFV) for hierarchical models, 4) model parameter 
estimates not approaching a boundary condition and 5) reductions in inter-individual and 
residual variability. In addition, the stability of the models throughout the model 
development process was given close attention. To avoid ill-conditioning, inspection of the 
covariance matrix of estimates at every stage of model development was performed to verify 
that extreme pair-wise correlations (ρ > 0.95) of the parameters were not encountered. The 
condition number of the correlation matrix of the parameter estimates (ie, the ratio of the 
largest to smallest eigenvalues) were also assessed to ensure values less than 1000. Values 
greater than 1000 are indicative of an ill-conditioned model (Montgomery DC and Peck EA, 
1982). If during the course of model development convergence or covariance estimation 
problems occurred, ad hoc NONMEM runs were performed to evaluate the nature of the ill-
conditioning. 
 
A set of diagnostic plots for the base, full, and final models were  generated. The empirical 
Bayes’ predictions of the inter-individual random effects (η) were plotted versus the covariates 
for the base, full and final model to evaluate trends, and whether inclusion of the covariate 
effects resolved these trends. The full model underwent a stepwise backward elimination 
procedure in order to identify a parsimonious final model. 
 



 

 
 
Table 14  above shows that the  full model had 9 more covariates than the base model while the 
final model had only 2 more covariates than the base model. The final model had a 60.9 lower 
OFV than the base model and only a 10.3 higher OFV than the full model suggesting that the 
final model is parsimonious. The condition number of the final model (ratio of the largest to 
smallest eigenvalues) was 393 and the model was considered stable since the condition number 
was below the threshold value of 1000. The parameter estimates in the final model for pediatric 
and adult subjects yielded the following information. 
 
Clearance. Across the entire age range (>3 months and up) of pediatric and the adult subjects, 
pregabalin oral clearance (CL/F) increased proportionally to creatinine clearance (BCCL). 
 
The population estimate (95% CI) of pregabalin CL/F for a subject with normal renal 
function (BCCL=104.8 mL/min) is 4.28 (4.14-4.42) L/hr (~71 mL/min). The slope estimate 
for the relationship between CL/F and BCCL would be 0.0408 L.min/(hr.mL). This slope 
estimate is similar to what was observed in the adult population pharmacokinetic analysis 
(PMAR -00250). 
 
Distribution Volume. The population estimate (95% CI) of V/F is 47.3 (41.4-53.2) L for a 
typical subject with a body weight of 70.9 kg. Females had, in general, a 13.7% lower V/F 
than males which is consistent with a lower percent total body water per kg of total body 
weight. The parameter V/F decreased with increasing subject age with a power estimate of 
-0.102. The age effect reduces V/F by approximately 25% over the age range of 3 months to 



 

4 years and ~27% from age 4 to 80 years. The population estimate of V/F is similar to what 
was observed in the adult population pharmacokinetic analysis (PMAR -00250) and included the 
same covariate effects of body weight, sex and age on V/F. 
 
Graphical presentation of the effect of categorical and continuous covariates on the typical 
value of the structural model parameters are presented in Figure 9 below. The estimated 
covariate effects are represented as the ratio of typical parameters to reference values of the 
covariates. For the continuous covariates, the open and solid circles show the estimated 
covariate effects at 5th (solid circle) and 95th percentiles (open circles) of the covariate values. 
The 95% confidence intervals of these estimated effects are represented by the error bars. 
 
Figure 9. Effect of Continuous and Categorical Covariates on Population 
Pharmacokinetic Parameters in the Final Model 

 
 
Creatinine clearance on CL/F, and body weight on V/F covariate effects had the effect 
magnitude fall outside ±20% reference value indicating these covariates are important for the 
population pharmacokinetic model involving pediatric and adult subjects. The effect magnitude 
for age and sex covariates on V/F did not fall outside the ±20% reference value. The age and 
sex covariates on V/F were statistically significant in the final model but may not be clinically 
relevant. 
 
A posterior predictive check (PPC, Figures 11 and 15) was performed using the final population 
PK model. Specifically, the final model was used to simulate geometric means of concentration-
time profiles and to compare the predictive concentration-time profiles to the observed data. 
 



 

Figure 11. PPC Results by Age Group– Observed Plasma Concentrations (geometric mean) and 
90% Prediction Intervals of Simulated Concentration for Pregabalin Following 
Multiple Dose Administration  

 
 
 
Figure 15. PPC Results by Age Group - Observed Plasma Pregabalin Concentrations 

(Raw) and 90% Prediction Intervals of Simulated Concentrations for Pregabalin 
Following Multiple Dose Administration  

 
 
 
Diagnostic plots for the final model are shown below (figures 22 and 23). Diagnostic plots for the 
final model are shown below (Figures 23).  
 



 

Figure 23. Observed versus Individual Predicted Concentrations 

 
 
In the report PMAR-00287 Supplement, the final model from PMAR-00287 was used to predict 
the exposure for pediatric subjects in the <2 yr age cohort/15 mg/kg/day dose group. In addition, 
the final model was re-run with all the adult and pediatric subjects (including the <2 yr age cohort 
at 15 mg/kg/day) to confirm that the addition of the <2 yr age cohort/15 mg/kg/day dose group 
had minimal impact on the final parameter estimates. 
 
The final population pharmacokinetic model in PMAR-00287 adequately described the 
observed exposure for the 3 pediatric subjects in the <2 yr age cohort/15 mg/kg/day. 
The inclusion of these three subjects had minimal impact on the final parameter 
estimates. As reported in PMAR-00287, pregabalin CL/F was directly related to BCCL. 
Pregabalin V/F was directly related to body weight. Sex and age covariates were also 
included on V/F but were not considered clinically relevant. 
 
In summary, the final population pharmacokinetic model for all population pharmacokinetic 
analyses (PMAR-00287  and PMAR-00287 Supplement) was a one-compartment model with 
first-order elimination and first order absorption with a lag time. Important covariates  in the 
model included creatinine clearance on drug clearance, sex and body weight on volume of 
distribution, and fed/fasted state on pregabalin absorption. 
 
 
Rapporteur’s comment to response to Q2: 
Report PMAR-00287 included data from 57 out of 60 subjects of the paediatric study A0081074 
(data from 3 subjects of the <2 yr age cohort/15 mg/kg/day dose group were not included)  and 
adults from five clinical pharmacology studies (previously reported in Pop-PK analysis report 
PMAR-00250). In the final model developed in PMAR-00287 the data of the 3 subjects of the <2 
yr age cohort/15 mg/kg/day dose group were included and the results were reported (in Report 
PMAR-00287 Supplement). The addition of these data did not change the results shown in the 
PMAR-00287 report. The final model for both reports was a one-compartment model with first-
order elimination and first order absorption with a lag time. The model included, among others,  



 

the covariates, creatinine clearance on drug clearance, and sex and body weight on volume of 
distribution on pregabalin absorption..  
 
Creatinine clearance on pregabalin clearance (CL/F) and body weight on volume distribution 
(V/F) were shown to be important covariates (Figure 9).The Pop-PK analysis further showed that 
CL/F was directly related to creatinine clearance and V/F was directly related to body weight. 
There is a good agreement between the predicted and observed plasma concentrations as 
depicted in the posterior predictive check (Fig. 15) and diagnostic plots (Figs. 22 and 23). The 
developed final model is appropriate as the predicted concentrations were confirmed by the 
observed plasma concentrations.. 
 
In summary, the conclusions drawn on the pharmacokinetic comparability of paediatric data and 
adult data appear to be justified. However, as mentioned under Q1 above, final confirmation of 
these conclusions will come from the results of the on-going Phase 3 paediatric clinical studies. 
 
Issue resolved. 
 
 
 
Question 3:  
Pfizer should provide a proposal for inclusion of the data in the product information 
based on the data of study A0081074 and A0081075. 
 
MAH Response: 
Pfizer proposes not to include information in the SmPC based on A0081074 (Clinical Study 
Report (CSR) submitted on 10th April 2013) and A0081075 (CSR submitted in this 
submission) at this time. The reasoning behind this is that as these two studies are part of a 
broader program, Pfizer plans to wait and propose paediatric labelling for the SmPC when the 
paediatric epilepsy clinical program has completed. 
 
Rapporteurs’ comment to response to Q 3: 
 
The MAH refused to propose inclusion of any text in the labelling reflecting the data generated 
from study A0081074 and A0081075 with the argument that the paediatric programme is 
broader and still to be completed. The currently discussed studies were intended to explore 
tolerability and define the appropriate dose for use in the paediatric population. The latter is to 
be used in the planned phase III studies in paediatric subjects. In this respect the studies have 
achieved their goal.  
 
Although on one hand it is agreed that the analysis of the complete paediatric programme would 
provide more complete information about efficacy and safety of the use of pregabalin in the 
paediatric population, on the other hand, obtaining these results requires more time (timelines of 
the rest of the studies have been provided by the MAH as requested and the paediatric 
programme is expected to be completed in 2017.  
However, the currently mentioned statement in section 4.2 of the SPC regarding the paediatric 
population (i.e. ‘No data are available’) is not correct since some data in paediatric subjects has 
been generated. Additionally it is known from PSURs that children are being treated with 
pregabalin. Therefore it is requested to include information in the SPC:  
 
Section 4.2. under Paediatric population 
The current statement should be replaced by: ‘The safety and efficacy of Lyrica in children below 
the age of 12 years and in adolescents (12-17 years of age) have not been established. Some 
data has been generated (please refer to 4.8. and 5.1/5.2.) 



 

 
Section 4.8, and 5.1/5.2  
Relevant information should be included and the applicant should provide a text proposal. 
 
Issue not resolved.  
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