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NDA #20297 
Supplement amendment: 022 dated September I, 2006 
Sponsor: GlazoSmithKline 
Name of Finished Product: Corego 
Name ofActive Ingredient: carvedilol 
Proposed indication: pediatric patients with symptomatic systemic ventricular systolic dysfunction 
Conclusion : 

There is no indication that the use of carvedilol in doses up to 25 mg bid is efficacious in children 
with heart failure . There were no unexpected safety events reported in this NDA supplement. No 
labeling changes regarding the use of this agent in children are recommended. 
Summarv: 
The data base for the use of carvedilol in children consists of one efficacy study (105517/321) and the 
extension study (105517/396), a report from the North American Pediatric Cardiomyopathy Registry 
(COGI03639), and a review ofthe published literature. 
Background 
Study1055171321 was a multicenter, placebo-controlled, 8-month study of the effect of twice daily 
carvedilol in children with congestive heart failure due to systemic ventricular systolic dysfunction. 
The primary objective of this protocol was to compare the efficacy of placebo and carvedilol 
administered twice daily for 8 months as assessed by a composite measure of clinical congestive heart 
failure (CHF) outcomes in children with symptomatic systemic ventricular systolic dysfunction and 

- CHF, 

The screening phase was up to 14 days. Those subjects meeting the entry criteria were randomized, in 
a blinded fashion, to placebo, low-dose oarvedilol, or high dose carvedilol in a I : I : 1 randomization 
schedule. At the time of randomization, subjects were stratified according to the anatomic substrate of 
the subjects ventricular dysfunction', Subjects received the first dose of double-blind study 
medication (Level l) at the Randomization Visit 

Doses of study medication were titrated every 2 weeks, as tolerated, through four dose levels . Within 
the low-dose' and high-dose carvedilol groups', the mg/kg administered for each of these four levels 
was assigned according to weight (above or below 82.5 kg) . Suspensions or tablets were supplied . 

Subjects continued taking the dose level achieved during up-titration and returned to the clinic at 1, 2, 
3, 4.5, and 6 months (maintenance phase). During this period, if the subject was unable to reach the 
target dose during the Up-Titration Phase, the investigator had the option to intermittently continue to 
increase the dose level to achieve Level 4 . Subjects who completed the study and did not enter open-
label studies and those who were prematurely withdrawn entered into the 4 week Down-Titration 

~ the investigator determined whether the patient would be stratified as left ventricle (I,V) or non left ventricle 
(NLV) according to the anatomic substrate of the subject's ventricular dysfunction, i.e., those with systemic left 
ventricular dysfunction or those with right ventricular or single ventricular physiology . Patients with tricuspid 
atresia and a single left ventricle were to be randomized as LV if a left ventricular morphology was present and 
left ventricular systolic function could be analyzed using normal echocardiographic analyses. 

2 Target dose 0.2 mg/kg bid if weight was < 62.5 kg or 12 .5 mg bid if weight was > 62.5 kg 
3 Target dose 0.4 mg/kg bid if weight was < 62.5 kg or 25 mg bid if weight was > 62.5 kg 
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Phase and returned 2 weeks later for final safety assessments . Premature withdrawals were followed 
for the duration of the study period (randomization to one day after the planned last maximum dose of 
study medication, approximately eight months) for the collection and documentation of study 
endpoints . 

Diagnosis and main criteria for inclusion 
Subjects who 
-were male or female children from birth through 17 years, 
-had chronic symptomatic CHF (NYHA Class II-IV, if > 5 years-of-age or Ross' Classification of 
CHF Class II-IV if <5 years-of-age), 
-had left ventricular ejection fraction (LVEF) <40%, 
-had systemic left ventricular dysfunction or qualitative evidence of a dilated ventricle with moderate 
systemic ventricular systolic dysfunction in subjects with right ventricular or single ventricular 
physiology (i.e., NL V), 
-were receiving standard heart failure therapy . 

Excluded subjects included those with protocol defined medical conditions, were actively listed for 
transplantation or corrective heart surgery during the eight month period of the study, required 
protocol defined prior or concomitant medications, or were unwilling to practice acceptable 
contraceptive measures . 

The primary efficacy variable was a CHF composite outcome response. Subjects were determined to 
have a CHF composite outcome response4 of "Worsened!', "Improved", or "Unchanged" determined 
12 hours after the last dose of study medication. The definitions of the categories were : 

Worsened . 
-subject died, 
-was hospitalized for at least 24 hours for worsening heart failure requiring intravenous heart failure 
medication; 
-permanently discontinued double-blind treatment due to worsening heart failure, treatment failure or 
lack offinsufficient therapeutic response; 
-permanently discontinued double-blind treatment due to withdrawal of consent or other 
administrative reason and had worsening heart failure at the time of study discontinuation; 
-demonstrated worsening in NYHA Class or Ross' Classification for CHF in children at last 
observation carried forward (LOCF) or moderate-marked worsening of physician or subject/parent 
global assessment score at LOCF. 
Improved 
-subject did not worsen. (as defined above), and 
-demonstrated improvement in NYHA Class or Ross' Classification for CHF in children at 
LOCF and/or moderate-marked.improvement in physician or subject/parent global 
assessment score at LOCF. 
Unchanged 
-subject was neither improved nor worsened. 

4 An Endpoint Committee; consisting of six Participating investigators, adjudicated independently before 
umblinding, all deaths, hospitalizations, and permanent withdrawals to determine which events were associated 
with worsening heart failure. 
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Statistical methods 
Sample size calculations were based on the primary endpoint of composite CHF composite outcome 
response of Worsened, Improved, or Unchanged. The primary comparison of interest was between 
the placebo group and the combined carvedilol group. 

Results 
A total of 161 subjects were.randomized : 55 to placebo, 53 to low-dose carvedilol, and 53 to high-
dose carvedilol. ` 

The treatment groups were similar for the percentages of subjects who completed or withdrew from 
the study (including the specific reasons for withdrawal) . 

Demogzphics 
A small majority of subjects were mate. Mean age was lower for the placebo group (56 months) 
compared to the active treatment groups (83 and 71 months for low dose and high dose carvedilol, 
respectively) . Over 80% of all subjects were birth to Tanner Stage 2. About one quarter of subjects 
were black and most were less than 62.5 kg in weight The majority of subjects were NI'IIA/Ross 
CHF classification II and the mean LV ejection fractions were around 27%. The groups were similar 
in the type of patient population . 

As expected, all subjects had heart failure . The next most common cardiovascular conditions were 
cudiomegaly, primary cardiomyopathy, and cardiac murmurs . Commonly taken cardiac medications 
included digoxin, diuretics and ACE inhibitors/angiotensin receptor blockers . Commonly taken non 
cardiac medications included analgesics and antibiotics. Anti-asthmatic medication was taken by 
more than 20% of the study population. 

Efficacy Results 
Primary Efficacy Variable 
THe'results of the primary endpoint (the CHF composite response being improved, unchanged, or 
worsened) for placebo and the combined as well as individual dose groups of carvedilol are shown 
below . 

Number and (percent) of ubjects 
Placebo Low-Dose Carv Hi h-Dose Carv CombinedCar 

Outcome n=54 o-51 n=52 n=103 
Improved 30 (56) 27(53 31(60) 58(56) 
Unchanged 8(15) 11(22) 9 1 20 19) 
Worsened 16 (30) 13(26) 12 23) 25(24) 

There were small, irrelevant differences between placebo and the combined carvedilol group for the 
protocol specified primary endpoint of the CIE composite response (Tr-0.740, Wilcoxon rank sum) . 

There is no evidence from the hazard ratios far mortality rate and hospitalization rate that the use of 
carvedilol in this patient population is harmful . 

Safety Results 
` Deaths 
" There were 14 reported deaths during the trial period (6 placebo, S low dose carvedilol, and 3 high- 
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" dose carvedilol) . Of the 14 deaths, 5 occurred during the treatment phase and 9 occurred post 
treahnent. 

There were 38 subjects (3G%) randomized to carvedilol who reported a serious adverse events 
compared to 24 (44%) of subjects randomized to placebo . The most commonly reported event was 
worsening heart failure followed by viral infection and dehydration. Nothing seems to indicate an 
association with carvedilol . 

There were 22 subjects who withdrew from the study because of adverse events (7 placebo, 71ow 
dose carvedilol, 81ow dose carvedilol) . The most frequent adverse event resulting in withdrawal was 
worsening heart failure (cardiac failure and cardiac failure congestive combined) with 6 subjects in 
each group . 

Adverse Events : The placebo subtracted rates for dizziness and dyspnea were 11 %. The rates for 
chest pain and headache were 9% and 7%, respectively. AN the other events were 5% or less. 

There is no evidence for a dose relationship for any of the adverse events. 

Clinical laboratorv 
There were no reported study drug withdrawals because of abnormal laboratory values in any of the 
drug groups. 

There is no evidence that carvedilol is associated with life-threatening changes in clinical laboratory 
. parameters . There could be a minor effect of carvedilol on decreasing hemoglobin. 

There are minor differences among the treatment groups regarding the numbers of subjects who 
underwent transplantation . 

There were no study withdrawals because of abnormal ECG. There were 2 reports of serious safety : 
atiioventricular block (lose dose carvedilol) and nodal arrhythmia (high dose carvedilol) . 

Protocol number 396 
This was a mulricenter, open label extension study to evaluate the safety of twice daily oral 
carvedilol in pediatric subjects with chronic heart failure. 

Objectives : The peimary objective of this protocol was to evaluate the long term safety of carvedilol 
in pediatric subjects with heart failure who completed the study 321 . 

The safety review includes 102 subjects, 66 subjects who were enrolled in study 396 and 36 subjects 
who participated in the 321 OL phase but did not enter study 396. 

Demographics : the 102 subjects who. received open label carvedilol (66 from study 396 and 36 from 
open label use of carvedilol) were primarily white (49%), male (55%), and were in the age category 
of birth to Tanner stage 2 (86%) . The mean age was 66.7 month and 36% were NYHA/Ross Class I . 

Duration of treatment: there were 84 subjects (82%) who received carvedilol for > 366 days . The 
mean duration of exposure was 719 days (range 12 to 1812 days) . 

" . Deaths 

4 
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'" There were 7 reported deaths. 

It appears unlikely that carvedilol contributed to the death of any of these subjects . All had complex 
medical histories that included severe (congenital) cardiac abnormalities and seemed to be able to 
tolerate long term use of carvedilol . 

Worsening heart failure, cardiomyopathy, pneumonia, and syncope were the most often reported 
serious adverse events. 

Overall, there were 7 withdrawals for worsening heart failure. In addition, there was one withdrawal 
for ventricular fibrillation and one arrhythmia. 

Conclusions : there is no indication from this review that the use of carvedilol in this patient 
population is different from the safety conclusion derived from the sponsor supported clinical trials 
(321 and 396) 

Summary 
The literature revisws included 55 citations (14 manuscripts, 23 unique abstracts, 5 partial data 
reviews and 13 case reports) . The approximate number of patients included in the review was 273 
patients . The patients' ages were between 2 weeks and 20 years and they were treated with carvedilol 
for indications of heart failure (53 citations) or hypertension (2 citations). The duration of the studies 
ranged from b months to 5 years . Most of the trials included patients with diagnoses of 
cardiomyopathy, including chemotherapy-induced cardiomyopathy and idiopathic dilated 

. . cardiomyopathy, as well as non-specified diagnoses of heart failure. In addition, there were 10 trials 
that included patients with heart failure based on congenital heart disease, and a small number of 
patients with Duchenne's muscular dystrophy. 

Despite a paucity of details, the deaths appear to be expected in this patient population and not 
dissimilar to those reported in the sponsor studies . 

REGISTRY REVIEW 

Conclusions 
There is no evidence from this study that the use of carvedilol is harmful in pediatric patients with 
dilated cardiomyopathy enrolled in the North American Pediatric Cardiomyopathy Registry (PCMR). 

Introduction 
Study Number : CQC 103639 

Title : A Mul6center Observational Study of Oral Carvedilol in Pediatric Subjects with Dilated 
Cardiomyopathy: A Report from the North American Pediatric Cardiomyopathy Registry . 

12 centers in the United States contributed subjects to Study COG103639 . These 12 sites represent 
50 5% of the total PCMA. 

Objectives : The objective of this study was to assess the experience of pediatric subjects with dilated 
cardiomyopathy in the PCMIt receiving carvedilol . 

'through June 2006 
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Methodology : This was an opea:label, uncontrolled, registry designed to assess the long-term 
experience of pediatric subjects with dilated cardiomyopathy enrolled in the PCMft who were 
receiving carvedilal. Carvedilol was prescribed by, and doses were determined by, patients' 
physicians . All relevant data were extracted from patient charts dating from June, 1997 (the date of 
availability of carvedilol for prescription in the US) through September 20, 2005 . 

There were four deaths on.therapy (congestive cardiomyopathy, 2 patients ; cardiac arrest, 1 patient; 
and respiratory distress, 1 patient) and 1 past-therapy death (cardiac failure). The mean age at death 
was 9.76 years, and the mean carvedilol dose at death was 7.05 mg. There is no evidence of an unsafe 
effect of carveslilol on these patients . 

There were no. hospital admissions for hypotension or bradycardia . Twenty-six patients received heart 
transplants ; 24 while on carvedilol . 

Clinical laboratory evaluation . 
Less than halFof patients had any laboratory assessment during the Registry . There were 7 subjects 
who developed hematocrit < 30% at the first post drug initiation visit and 6 patients who were still 
anemic at the last on-drug assessment . There were no patients who had an elevated LF"I' or serum 
creatinine during carusditol treatment but did not have the elevation at baseline. 

_ 
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CLINICAL PHAltMACOLOGYREVIEN' 

Division of Pharmaceutical Evaluation I 

NDA 20297 N (#022) SUBMISSION DATE: September 1, 2006 

Type : Pediatric Exclusivity Submission of Supplement #22 to NDA 20297 
Brand Name: Coreg(V Tablets and Coregg CR Capsules 
Dosage Strength : 3.125, 6.25, 12.5 and 25 mg IR tablets 

10, 20;40, 80 mg CR caspules 

Indication: Treatment of mild to severe heart failure of ischemic or cardiomyopathic origin, left 
ventricular dysfunction following myocardial infarction or hypertension 

Sponsor; Glaxo,SmithKline 
Research Triangle Park, NC 

Reviewing Division : Division of Cardiovascular and Renal Products, HFD-110 

Reviewers : Peter H. Hinderiing, MD 
Pravin Jadhav, PhD 

Team Leaders: Patrick J: Marroum, PhD 
Joga Gobburu, PhD 

Reference is made to the approved NDA 20247 for Coreg Immediate release Tablets of 3 .125, 
6.25, 12.5 and 25 mg strengths tablets. Except for the 3 .125mg tablet the Coreg tablets are 
scored. Coreg(V is a non-selective O-adrenergic blocking agent, devoid of intrinsic 
sympathomimetic activity with al-blocking activity and indicated in adults for the treatment of 

" Mild to severe heart failure of ischemic or cardiomyopathic origin, usually in addition to 
diuretics, ACE inhibitors, and digitalis, to increase survival and, also, to reduce the risk 
of hospitalization 

" Left ventrlcular,dysfunction following myocardial infarction : to reduce cardiovascular 
mortality in clinically stable patients who survive the acute phase of a myocardial 
infarction and have a left ventricular ejection fraction of <_ 40% 

" Hypertension alone or in combination with other anti-hypertensives 

In adults the maximum tolerated dose of carvedilol is 50 mg bid in patients with essential 
hypertension and mild to moderate heart failure and 25 mg bid in patients with left ventricular 
dysfunction resulting from myocardial infarction . The carvedilol tablets are to be taken with food 
to slow the absorption of the drug to minimize orthostatic side effects. 
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Supplement Type SE-5 to NDA 20297 dated September i, 2006 includes the reports of 

l . Study SK&F-105517/321 ~ A multi-center, placebo controlled, 8 month study of the effect of 
twice daily carvediloi in children with congestive heart failure due to systemic ventricular 
systolic dysfunction 

Z. Study SK&F-t055171396 : A mul6-center, open-label extension study to evaluate the safety of 
twice daily oral carvedilol in pediatric subjects with chronic heart failure. 

3 . Study COG103639: A multi-center, observational study of oral carvedilol in pediatric subjects 
with dilated cardiomyopathy: A report from the North American Pediatric Cardiomyopathy 
registry (PCMR) 

4. The population pharmacokinetic analysis for Study SK&F-105517/321 

5, Study SKBcF CCRV104257: A randomized, open-label, two period, period balanced, 
crossover study to estimate the relative bioavailability of a liquid suspension formulation of 
carvediloi compared to the tablet formulation in healthy adult volunteers . 

6. Preparation of the Pediatric Suspension Formulation 

- Table of Content 

1 . Executive Summary.. . . . . . :.. . . . . . . . . . . . . . . . . ... . . . . . . . . : . . . . . .. . . .. . .. . . . .: . . . . . . . ... . . . . . . . . . .. . . . . . . .. . .. ... . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .2 
1.1 Recommendation . . . . . .. . . . . .. . . . .. ... . . . .. . . . . .. . . . . .. . . . .. . . . ... . . . . . . ... . . . .. . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . 5 

2. Question Based Review . . . . . ..: . . . . . .. . . . .. . . . . .. . . . . .. . . . . . . .. :.. . .. . . . .. . . .. . . .... . . . .. . . .. .. . . . . . . .. . .. . .. . . . . . Error! Bookmark not defined. 
3. Labeling Recommendations . . . . .. .. . . . .. . .. . . . . . . . .. .: . .. . . . . . . . .. . . . .. . . . . . . . ... . . . .. . . . . .. . . . . . . .. . . . . . . . . . . . Error! Bookmark not defined. 
4. Individual Study Report Summary . .. . .. . .. . . . . ..

. .
. . . . . . . ... .. . . . .. . . .. . . . ... . . . .. . . . . .. . . . . . . . . . . . .. Error! Bookmark not . . .. . . defined. 

5. Validation of Assays . . .. . .. . . . ... . . . .. .. . . . . . . .. . .. .. . . . . .. . . . . . . . .: . .. . . . . . . ... . . . ... . . . .. . . . . .. . . . . . . . . . . . . . . . .. . . Error! Bookmark not defined. 
6. Preparation of the Pediatric Suspension Formulation. . .. . . . . .. . . . ... . . . . . . . . . ... . . . .. . . . . .. . . . ... . Error! Bookmark not defined. 
Z Pliarmacometrics Review . . :. . .. . . .. .. . .. . . . : . . ... . . . .. . . . ... .. : ... .. . .. . . : . .. : . . . .. . .. . .. . . . . .. . . . .. . . . . .. . . . .. . . Error! Bookmark not defmed 

1. Executive Summary 

Stipulations of the Written Request 

The Witten Request (WR) stipulated the performance of an outcome/safety trial in which 
carvedilol and placebo are added to standard therapy in pediatric patients with congestive heart 
failure (CHF) due to systemic. left ventricular dysfunction. The outcome trial must be a 
randomized, double-blind, parallel comparison of carvedilol and placebo of at least 6 month 
duration in a population judged to be of adequate size . A 1-year (nominal) open treatment phase 
should follow the controlled trial phase. The study is to be analyzed by looking for a treatment-
related reduction in endpoint events (e.g. death or cause specific hospitalizations) or other 
indications of clinical benefit (e.g. 1VYIIA class or growth) in the entire randomized population. 
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" The subjects enrolled should be diagnosed with heart failure according to the standards of local 
practice . 

The subjects tv be enrolled in the trial were to be in Tanner stage 3 to < 18 years (up to 50%) 
with the remainder less than Tanner Stage 3. The enrollment strategy should ensure a mixture of 
black and non-black subjects . The study should enroll at least 150 subjects with 75 patients 
having > i year of exposure . 

The pharxnacokinetics of carvedilol should be determined in pediatric patients either in a separate 
study or in a sub-study of the outcome trial . The PK data must be obtained over the dose range 
studied for effectiveness and the patients should have grossly normal metabolic function. AUC, 
half life, oral apparent clearance, volume of distribution, Cmax and tmax should be determined 
for S(-) and R(+) carveciilol: The WR also recommended an in vivo characterization of the 
suspension formulation relative to the tablet in adults . 

Studies Performed by the Sponsor 

Pivotal Trial 

The sponsor performed an efficacy and safety study using a randomized, placebo controlled, 
double-blind, parallel group design in 161 children with congestive heart failure due to systemic 
ventricular systolic dysfunction with a one year open label extension. The primary endpoint was 

" a composite measure of heart failure outcomes of "worsened", "unchanged" or "improved", The 
composite outcome included death, hospitalization or discontinuation for worsening heart failure, 
NI'HA or Ross'-heart failure classification and/or global assessment . The children received a 
low or high dose of carvedilol or placebo bid for 8 months. The study used a suspension 
formulation allowing body weight adjusted dosing of 0.025, 0.05, 0.1, 0.2 mg/kg (low dose) or 
0.05, 0.1, 0.2, OA mg/kg (high dose) in subjects weighing <62.5 kg and the immediate release 
tablets 3 .125, 6.25, 12.5 (low dose) or 3 .125, 6.25, 12.5, 25 mg (high dose) for children weighing 
z 62.5 kg. Children weighing Z 62.5 kg randomized to the low dose 1 .563 mg treatment received 
a suspension, because there is no equivalent strength tablet available. The study medications 
were administered with a small amount of food to slow the absorption of carvedilol . Following a 
screening phase the pediatric patients were randomized in a blinded fashion to receive placebo, 
low-dose or high-dose oarvedilol in a 1 ~ 1 :1 randoiniaed schedule. In a 2 month up-titration phase 
the doses of carvedilol were titrated every 2 weeks, as tolerated, through four dose levels . The 
subjects continued on the dose level achieved during the up-titration phase during the 6 months 
maintenance phase . During this period, if the subject was unable to reach the target dose during 
the up-titration phase, the investigator had the option to intermittently continue to increase the 
dose level to achieve dose level 4, i .e . far children weighing < 62.5 kg 0.2 mg/kg (low dose 
level) or 0.4 mg/kg (high dose level) and for children weighing 2 62.5 kg 12.5 mg (low dose 
level) and 25 mg (high dose level) 
Patients were stratified at the rime of randomization as having a left ventricle or non-left 
ventricle according to the anatomic substrate of the patients' ventricular dysfunction. 

As shown below the efficacy of carvedilol in the pediatric target population could not be 
demonstrated: . 

. 
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The pre-specified primary analysis of the CHF composite outcome showed no statistically 
significant difference in the distributions or proportions of the outcomes between placebo and the 
combined active treatments (p= 0.740, Wilcoxon rank-sum test) . Possible reasons for the 
negative result include high placebo effect, too small sample size or ineffectiveness of carvedilol . 

Clinical Pharmacology Studies 

PK Sub-Studv 

The pediatric data from 80 children were pooled with data rich information obtained earlier in 
- 162 adults with CHF or post-MI left ventricular dysfunction. A total of 3 blood samples were 

collected in the children during the first 3 months (1, 2, 3 month visits) . If feasible an additional 
blood sample was drawn during months 4 to 5. The adults received placebo or the immediate 
release tablets of strength 3.125, 6.25, 12.5 or 25 mg bid together with food. As in the children, 
both enantiomers, R(+) carvedilol and S(-) carvedilol, were measured in the adult patients . The 
plasma concentrations from study 369 in 162 adult patients were used to define the structural 
model fox the carvedilol enantiomars in the population-PK analysis of the pediatric data and to 
compare the adult and pediatric exposure data . 

The major findings of the POPPK analysis of the combined data were that for R(+) carvedilol 
age was a significant covariate for CUF: No significant covariate was discernable for S(-) 
carvedilol . In the pediatric patients weight had a significant impact on both R(+) carvedilol and 
S(-) carvedilol . CL/F for the typical pediatric patient (median age 4 years, median weight 16.5 
kg) was 1 .25 LAh/kg for R(+) carvedilol and 230 IA/kg for S(-) carvedilol. The typical values 
for the adults (median age 69.5 years, median weight 87 kg) was 0.62 I,/li/kg) for R(+) carvedilol 
and 1 .52 I,/h/kg for S(-) carvedilol. Due to this difference in CL/F the exposure to the carvedilol 
enantiomers is smaller in children than in adults . Post-hoc estimates of exposure (AUC) in 
pediatric patients were lower (on. average 37% d for R(+) carvedilol and 26% for S(-) carvedilol 
in pediatric patients compared to adults . . 

Relative Bioavailabiliry Study 

The sponsor performed the relative bioavailability study comparing the suspension with the 
tablet in healthy adults of both sexes. Poor meYabolizers of carvedilol were excluded from the 
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study, Two doses of carvedilol separated by 12 hours were administered to the subjects . Both 
carvedilol enantiomers were measured. The results showed that AUC and Cmaz of the 
suspension and tablet were comparable . Tmax was smaller with the suspension than with the 
tablet . 

Compliance with Stipulations of Written Request 

A comparison of the Clinical Pharmacology methods used by the sponsor in performing the 
studies with the stipulations of the Written Request (WR) shows the following: 

The POPPK analysis used data from 80 children, who constituted the large majority of the 
subjects on active treatment. They included 43 males and 37 females, with median age 4 (033-
18) years and median weight 16.5 (5-127) kg. There were 47 Caucasians, 18 blacks and 15 of 
other origin . Fifteen, 54 and 11 had Class I, Class II, and Class III heart failure, respectively . The 
demographics of the children were in accordance with the WR which requested that up to 50 % 
of the children were to be in Tanner Stage 3 to up to 18 years and at least 50% of the population 
should be younger, and there should be a mixture of black and non-black subjects . 

The plasma concentrations of the active enantiomers S(-) carvedilol with nonselective (3 blocking 
activity and al-blocking activity, and R(+) carvedilol with al- blocking activity were measured . 
The sponsor did not measure the plasma concentrations of 4-hydroxyphenyl-carvedilol, an active 
metabolite whose contributions to the overall (i-blocking activity equals that of the parent drug . 
This was in accordance with the revised WR which did not stipulate any longer that " . . : . . 
carvedilol and any metabolite that makes substantial contributions to its efficacy and/or toxicity 
should be measured". In agreement with the WR the protocol excluded subjects with abnormal 
metabolic function. As requested by the WR the plasma concentrations of the carvedilol 
enantiomers were. measured over the range of doses tested for efficacy: The PK parameters CIJF 
and Ai7C were reported. The WR requested additional reporting of V/F, Cmax, tmax and tl/2 . 
However, these latter parameters were to be obtained if a data rich approach was applied. 

In accordance with the WR the tablet and suspension formulations used were appropriate to the 
age of the patients and the clinical setting. The Coreg tablets have been characterized earlier and 
the submitted relative bioavailability study comparing the suspension with the tablet 
characterized the new suspension formulation adequately. The carvedilol suspension can be 
prepared by local pharmacists. The WR indicated specifically that a suspension would be 
acceptable . There is no need for a marketed formulation for the younger children . 

L 1 Recommendation 

The.Office of Clinical. YhatmacologylDivision of Pharmaceutical Evaluation I (OCP/DPEI) has 
reviewed the study reorts of the population pharmacokinetic analysis of the clinical trial data in 
the target pediatric population (study 321), the relative bioavailabiliTy study in adults comparing 
the suspension containing 25 mg carverlilol with the Coreg tablet formulation (study 25'n, the 
corresponding assay validation reports, and the compounding procedure to generate the 

- suspension . . 
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- A comparison of the Clinical Pharmacology studies and methods used by the sponsor with the 
stipulations of the Written Request (WR) shows agreement: The Clinical Pharmacology database 
compiled by the sponsor is acceptable . Therefore, from a Clinical Pharmacology view point the 
sponsor should be granted 6 month pediatric exclusivity. The PK results of the study should not 
be described in the label. 

Peter H. Hinderling, IVff) 
DPE 1 
OCP 
RI} Initialed by.Patrick Marrauxn, Ph.D. _ 

Briefing held on January 23, 2007 (Drs . Jadhav, Marroum, K. Kumi, Ratunan, Tornoe, Uppoor, 
Bashaw, Reynolds, Gobburu, Madabushi, Stockbridge, Mehta, Sahajwalla, Huang, Hinderling) 
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