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[bookmark: _Toc349649332]I. Introduction to product submission
[bookmark: _Toc247691502][bookmark: _Toc314842483][bookmark: _Toc349649333]Submission details
	Type of Submission:
	Major Variation (New Dosage Form, Increase in Patient Group)

	Decision:
	Approved

	Date of Decision:
	7 September 2012

	Active ingredient:
	Olmesartan medoxomil

	Product Name 
	Olmetec

	Sponsor’s Name and Address:
	Merck Sharp & Dohme (Australia) Pty Ltd
Level 4, 66 Waterloo Road
North Ryde NSW 2113

	Dose form:
	Tablet

	Strengths:
	10 mg, 20 mg and 40 mg

	Container:
	Blister pack

	Approved Therapeutic use:
	New paediatric dosing instructions in the ‘Dosage and Administration’ section of the Product Information for the approved indication (“for the treatment of hypertension”).

	Route of administration:
	Oral

	Dosage:
	Age ranges: 1-5 years (maximum 20 mg per day) and 6-18 years (maximum 20 mg or 40 mg per day depending on weight).

	ARTG Numbers:
	AUST R 102134, AUST R 102138, AUST R 102139


[bookmark: _Toc247691503][bookmark: _Toc314842484][bookmark: _Toc349649334]Product background
This AusPAR describes an application by the sponsor, Merck Sharp & Dohme (Australia) Pty Ltd, to alter the ‘Dosage and Administration’ section of the Product Information (PI) for olmesartan medoxomil (Olmetec) to extend the patient population of registered Olmetec 10 mg, 20 mg and 40 mg tablets to include paediatric patients. The submission also proposes to amend the PI to allow the currently registered Olmetec 20 mg olmesartan medoxomil tablets to be used extemporaneously by compounding pharmacists in the preparation of an oral suspension to allow for weight based dosing in children aged 1-5 years, or for children who cannot swallow tablets. This oral suspension would be used by paediatric patients with hypertension.
There are no changes proposed for the Indications, which remain:
“Olmetec is indicated for the treatment of hypertension.”
In the section ‘Dosage and Administration’, there is a new heading ‘Paediatric Use’ which begins with the advice that dosing must be individualised. The recommended starting doses and dose ranges of Olmetec are based on age and/or weight and are summarised in the Dosing Recommendation Table (Table 1).
Table 1: Dosing Recommendation Table for Olmetec.
[image: Table 1: Dosing Recommendation Table for Olmetec.]
For children who cannot swallow tablets, the equivalent dose may be given as an extemporaneous suspension. There follows advice on the preparation of a suspension (200 mL of a 2 mg/mL suspension).
Olmesartan tablets are available in three dosage strengths: 10 mg, 20 mg and 40 mg. It has been on the Australian Register of Therapeutic Goods since Feb 2007 (originally sponsored by Schering-Plough Pty Ltd) and is also available as fixed dose combination tablets of olmesartan and hydrochlorothiazide (Olmetec Plus) and of olmesartan and amlodipine (Sevikar).
Hypertension in children
It has become clear that hypertension (HTN) begins in childhood and adolescence and that it contributes to the early development of cardiovascular disease (CVD). The supporting data include clinical studies that demonstrate cardiovascular structural and functional changes in children with HTN and autopsy studies that have shown an association of BP with atherosclerotic changes in the aorta and heart in children and young adults.
In hypertensive adults, multiple randomised trials have shown that reduction of blood pressure (BP) by antihypertensive therapy reduces cardiovascular morbidity and mortality. The magnitude of the benefit increases with the severity of the HTN.
Based upon these observations, identifying children with HTN and successfully treating their HTN should have an important impact on long term outcomes of CVD.
In children, definitions based upon the 2004 National High Blood Pressure Education Program Working Group (NHBPEP) are used to classify BP measurements in the United States.[footnoteRef:1] BP percentiles are based upon gender, age, and height. The systolic and diastolic BP (SBP and DBP, respectively) are of equal importance; if there is a disparity between the two, the higher value determines the BP category. The age and height specific BP percentiles may be determined using calculators for boys or for girls. [1:   National High Blood Pressure Education Program Working Group on High Blood Pressure in Children and Adolescents (2004) The fourth report on the diagnosis, evaluation, and treatment of high blood pressure in children and adolescents. Pediatrics 114 (2 Suppl 4th Report): 555-576.] 

Normal BP: both SBP and DBP <90th percentile.
Prehypertension: SBP and/or DBP 90th percentile but <95th percentile or if BP exceeds 120/80 mmHg (even if <90th percentile for age, gender, and height).
Hypertension: Hypertension is defined as either SBP and/or DBP 95th percentile measured upon three or more separate occasions. The degree of hypertension is further delineated by the two following stages:
Stage 1 hypertension: SBP and/or DBP between the 95th percentile and 5 mmHg above the 99th percentile.
Stage 2 hypertension: SBP and/or DBP ≥99th percentile plus 5 mmHg.
The diagnosis of persistent childhood HTN is made when repeat BP values on three separate visits are greater than the 95th percentile for the age, gender and height of the patient. However, in the symptomatic child with Stage 2 hypertension, evaluation and treatment should be initiated without further BP measurements.
The diagnosis of HTN is dependent upon routine accurate measurements of BP throughout childhood using a standardised procedure and equipment.
There are no published Australian prevalence data for paediatric hypertension. However an estimated global prevalence has been reported to be around 2 to 5%. Assuming a conservative estimated prevalence of 2% in Australia:
at least 27,838 children aged 1-5 years will be hypertensive; and
at least 67,390 children aged 6-18 years will be hypertensive.
The need for regulatory guidance on the clinical development of anti hypertensive agents in this population was raised by the European Medicines Agency (EMA). A concept paper by EMA commented that:
the prevalence and rate of diagnosis of hypertension in children and adolescents appears to be increasing;
under diagnosis and treatment of hypertension in children is a matter of concern; and
new medicinal products suitable for use in paediatric patients are needed.
There are limited numbers of anti hypertensive agents approved for use in the paediatric population in suitable formulations.
Treatment recommendations for paediatric patients
The aim of treatment is to reduce the BP for gender and height for age to be:
below the 95th percentile; or
below the 90th percentile (for patients with chronic renal disease, diabetes, target organ damage).
When lifestyle modifications fail to control BP, pharmacologic therapy is often required. Initiation of therapy is recommended in the following patient groups:
Stage 1 hypertension (95th to the 99th percentile plus 5 mmHg) with:
symptomatic hypertension
secondary hypertension
hypertensive target organ damage
diabetes (type 1 and 2)
persistent hypertension despite non pharmacologic measures
Stage 2 hypertension (>99th percentile plus 5 mmHg)
Use of anti hypertensive agents for paediatric patients in Australia
A limited number of agents are approved in Australia for the treatment of hypertension in paediatric patients. These include:
captopril (angiotensin converting enzyme inhibitor)
hydrochlorothiazide (diuretic)
verapamil (calcium channel blocker)
[bookmark: _Toc314842485][bookmark: _Toc247691504]Angiotensin II receptor antagonists
Olmesartan medoxomil is an orally active angiotensin II receptor (type AT1) antagonist. Olmesartan medoxomil is a pro drug and is rapidly converted to the pharmacologically active metabolite, olmesartan, by esterases in the gut mucosa and in portal blood during absorption from the gastrointestinal tract.
In the USA, the angiotensin II receptor blockers olmesartan, valsartan and losartan are approved for use in children and adolescents aged 6 to 16 years while candesartan is approved for use in children aged 1 to 16 years. For olmesartan, the dosage recommendations for children aged 1 to 5 years were not approved by the US Food and Drug Administration (FDA) as data from the efficacy study for children in this age range showed efficacy to be numerically but not statistically different in the placebo withdrawal phase due to the small sample size. Approved formulations include extemporaneous suspensions.
In Europe, losartan and valsartan are approved for use in children aged 6 to 18 years. Dosing recommendations are for tablet use only. There is a submission for olmesartan use in children still under evaluation in the European Union.
There is currently no angiotensin II receptor blockers indicated for use in paediatric patients in Australia. Dosing recommendations are provided for hydrochlorothiazide and verapamil for use in paediatric patients. However, no information is provided of the use or preparation of these agents in dosage forms (that is, solution/drops, emulsion/suspension) suitable for paediatric use. Therefore, the availability of an anti hypertensive agent in suitable dosage forms exists as an unmet clinical need in Australia for paediatric hypertensive patients.
[bookmark: _Toc349649335]Regulatory status
Olmetec (olmesartan medoxomil) is approved for the treatment of hypertension in 85 countries/territories worldwide, and was first approved in 2002. Table 2 lists the filings/approvals for the paediatric population applications worldwide at the time of dossier submission in Australia.
Table 2: Summary of international regulatory status of Olmetec (olmesartan medoxomil) for paediatric populations.
[image: Table 2: Summary of international regulatory status of Olmetec (olmesartan medoxomil) for paediatric populations.]
Olmetec is not registered in New Zealand, and so this submission has not been submitted.
[bookmark: _Toc247691505][bookmark: _Toc314842486][bookmark: _Toc349649336]Product Information
[bookmark: _Toc247691506][bookmark: _Toc314842487]The approved PI current at the time this AusPAR was prepared can be found as Attachment 1.
[bookmark: _Toc340582906][bookmark: _Toc349649337]List of abbreviations
AII	angiotensin II
ACE	angiotensin II converting enzyme
Ae	the total amount of olmesartan excreted in urine over all collection periods
AE	adverse event
AESOP	Assessment of Efficacy and Safety of Olmesartan Medoxomil in Paediatric Hypertension
Aet	amount of the compound excreted in urine during each collection interval
ALT	alanine aminotransaminase
ALT (SGPT)	alanine aminotransferase
ANCOVA	analysis of covariates
ANOVA	analysis of variance
ARB	angiotensin receptor blocker
AST	aspartate aminotransaminase
AST (SGOT)	aspartate aminotransferase
AUC	Area Under the Concentration Curve
AUC0-∞	area under the concentration-time curve from the time of the dose to infinity
AUC0-t	area under the concentration-time curve from time 0 to the time of last quantifiable concentration
AUCss	area under the concentration-time curve at steady state
BMI	body mass index
BP	blood pressure
BPM	beats per minute
BUN	blood urea nitrogen
CCB	calcium channel blocker
CFR	Code of Federal Regulations
CI	confidence interval
CK	creatine phosphokinase
CL/F	apparent oral clearance
CLR	renal clearance of the drug from plasma
Cmax	maximum plasma concentration over the entire sampling phase
CMI		Consumer Medicine Information
CPK	creatine phosphokinase
CRF	case report form
CRO	clinical research organisation
CVD		cardiovascular disease
DBP	diastolic blood pressure
DSPD	Daiichi Sankyo Pharma Development
ECG	electrocardiogram
EMA		European Medicines Agency
FDA	Food and Drug Administration (US)
GCP	Good Clinical Practice
GFR	glomerular filtration rate
GM	geometric mean
Hb	haemoglobin
Hct	hematocrit
HDPE	high density polyethylene
HTN		hypertension
ICF	Informed Consent Form
ICH	International Conference on Harmonisation
IEC	Independent Ethics Committee
IRB	Institutional Review Board
ITT	Intention To Treat
IVRS	Interactive Voice Recognition System
kel	elimination rate constant
LOCF	last observation carried forward
MCH	mean corpuscular haemoglobin
MedDRA	Medical Dictionary for Regulatory Activities
OM	olmesartan medoxomil
PD		pharmacodynamic(s)
PET		polyethylene terephthalate
PI 		Product Information
PK	pharmacokinetic(s)
RBC	red blood cell
RDW	red blood cell distribution width
RMP	risk management plan
SAE	serious adverse event
SAP	Statistical Analysis Plan
SBP	systolic blood pressure
SD	standard deviation
SeDBP	seated diastolic blood pressure
SeSBP	seated systolic blood pressure
SLE	systemic lupus erythematosus
TEAE	treatment emergent adverse event
t1/2	elimination half life
Tmax	time of maximum plasma concentration
Vz/F	apparent oral volume of distribution
WBC	white blood cell
Xu	the percent of dose recovered as olmesartan in urine
[bookmark: _Toc349649338]II. Quality findings
[bookmark: _Toc247691507][bookmark: _Toc314842488][bookmark: _Toc349649339]Drug substance (active ingredient)
Olmetec (olmesartan medoxomil), a prodrug, is hydrolysed to olmesartan during absorption from the gastrointestinal tract (Figure 1). Olmesartan is a selective AT1 subtype angiotensin II receptor antagonist.
Figure 1: Olmetec chemical structure.
[image: Figure 1: Olmetec chemical structure.]
[bookmark: _Toc314842491][bookmark: _Toc349649340]Biopharmaceutics
Chemistry and quality control
Data were provided to demonstrate that:
The proposed compounding mixtures (Ora Sweet and Ora Plus) are of suitable quality.
The resulting suspension is chemically and physically stable when stored at 2-8°C for at least 28 days (the maximum time proposed) in amber PET bottles with child resistant caps. The PI stipulates that the oral suspension should be stored at “2-8°C (Refrigerate. Do not freeze)” and this is supported by the data provided.
The sterility of the suspension over the storage period of 28 days is under evaluation by the microbiology section.[footnoteRef:2] [2:   Sponsor comment: "Following evaluation, the Delegate stated that there were no unresolved issues and there were no microbiological objections to the suspension.”] 

A suitably accurate device (syringe or measuring cup) can be used to dispense the suspension. A 10 mg dose would require 5 mL of the 2 mg/1 mL suspension and this volume can be adequately measured using standard devices.
Bioavailability
A bioequivalence study comparing the oral suspension (4 mg/1 mL) prepared from 20 mg tablets against 40 mg tablets has been provided. An adequate justification for not providing a study involving an oral solution prepared as proposed in the PI (that is, 2 mg/1 mL) has been provided. An adequate justification for the use of 40 mg tablets instead of 20 mg tablets has also been provided.
The bioequivalence study was conducted on 24 adult subjects (20 men and 4 women completed both arms of the study). Demographic details have been provided. No particular issues were identified with respect to the reported AEs, protocol deviations or concomitant medication. These issues are brought to the attention of the clinical section.
The test method used to determine olmesartan levels in plasma samples was suitable and the study design was suitable to determine bioequivalence.
The olmesartan responses from the tablet and the suspension were bioequivalent in relation to both extent and rate of absorption (90% CIs for AUC0-t = 97.7-113.3 and for Cmax = 97.8 116.3 with no change in Tmax). 
The variability of the response from the oral suspension was no higher than that from the tablets.
[bookmark: _Toc314842492][bookmark: _Toc349649341]Advisory committee considerations
Approval of this submission cannot be recommended until outstanding issues raised with respect to the PI have been satisfactorily addressed.[footnoteRef:3] [3:   Sponsor comment: “The sponsor agreed with most of the proposed changes and provided an updated PI pre ACPM.”] 

The advice of the Advisory Committee on Prescription Medicines (ACPM) and Clinical Evaluation Unit in relation to the Pharmaceutical Chemistry aspects of the PI is sought.
[bookmark: _Toc196046439][bookmark: _Toc247691510][bookmark: _Toc314842494][bookmark: _Toc349649342]III. Nonclinical findings
There was no requirement for a nonclinical evaluation in a submission of this type.
[bookmark: _Toc196046462][bookmark: _Toc247691516][bookmark: _Toc314842500][bookmark: _Toc163441353][bookmark: _Toc163441348][bookmark: _Toc349649343]IV. Clinical findings
[bookmark: _Toc196046463][bookmark: _Toc247691517][bookmark: _Toc314842501][bookmark: _Toc349649344]Introduction
The sponsor submitted 12 volumes including 9 volumes of clinical data in support of their proposed indication in the common technical document format.
The clinical dossier included two PK studies and one clinical study as well as a combined PK analysis using population PK methodology. The sponsor also included their responses to a series of pre evaluation questions asked by the TGA.
The dossier presentation was clear, the pages were legible and tables were well presented. All of the studies were stated to comply with GCP. The dossier was similar to those submitted in the USA and Europe. It should be noted that the US branded olmesartan medoxomil is Benicar.
[bookmark: _Toc196046464][bookmark: _Toc247691518][bookmark: _Toc314842502][bookmark: _Toc349649345]Pharmacokinetics
[bookmark: _Toc241374285][bookmark: _Toc328333655]Introduction
The dossier included two PK studies in support of their application.
[bookmark: _Toc328333656]Study CS0866-A-U101
Study CS0866-A-U101 was a comparative, randomised, single dose, two way crossover bioavailability study of a compounded 4 mg/ml olmesartan medoxomil suspension (total dose 40 mg) and 40 mg olmesartan medoxomil tablets (Benicar) in healthy adult volunteers. The study was open label, two way crossover bioequivalence study conducted under fasting conditions at a single centre in the US. During each dosing period, subjects were confined to the clinical pharmacology unit from 24 h prior to the first dose up to the last blood draw on Day 3. There was a washout period of 7 days between doses. Subjects were randomly assigned to receive one of the following two formulations on two different occasions:
Treatment A: olmesartan medoxomil 4 mg/mL suspension (10 mL, for a total dose of 40 mg) administered orally with 240 mL of water,
Treatment B: olmesartan medoxomil tablets (Benicar, 1 x 40 mg tablets) administered orally with 240 mL of water.
[bookmark: _Toc328333657]Test product
Olmesartan medoxomil (Benicar 20 mg tablets), Ora Plus and Ora Sweet were supplied in commercially labelled containers. The suspension formulation was prepared by Merck Sharp & Dohme Pharma Services Pharmacy staff at the clinical site following standard procedures. The suspension was to be prepared in an 8 oz (240 mL) amber PET prescription bottle with child resistant closure. At the time of compounding, labelling identifying the study, contents (identity, concentration, and volume), date/time prepared, compounder's initials, and use by date/time was prepared and applied to the bottle. Appropriate auxiliary labels (“Shake well” and “Store in Refrigerator”) were also applied.
[bookmark: _Toc328333658]Demographics
The study enrolled 26 subjects (22 males and 4 females), of whom 24 completed the study. Two subjects, both randomised to Treatment Sequence “BA” (Benicar tablet followed by olmesartan medoxomil suspension), were discontinued from the study at Period 2 check in. The Investigator dropped one subject due to a positive urine drug test, while a second subject failed to return for Period 2.
[bookmark: _Toc328333659]Pharmacokinetics
PK parameters were calculated from the individual plasma concentrations of olmesartan using non compartmental methods with the software package WinNonlin Version 4. The calculated PK parameters included AUC0-t, AUCinf, AUC/AUCinf, Cmax, Tmax, t1/2 and kel. All descriptive and inferential statistics were calculated in SAS Version 8.2. In order to determine bioequivalence, the 90% CI of the ratios of geometric means for AUC0-t, AUCinf, and Cmax of the test to reference formulation were to be within 80 to 125%. The PK parameters are summarised in Table 3 and the concentration time plots are shown in Figure 2.
Table 3: Summary of Olmesartan PK Parameters (Study CS0866-A-U101).
[image: Table 3: Summary of Olmesartan PK Parameters (Study CS0866-A-U101).]
Figure 2: Olmesartan Plasma Concentration Profiles (Study CS0866-A-U101).
[image: Figure 2: Olmesartan Plasma Concentration Profiles (Study CS0866-A-U101).]
The sponsor supplied two analyses of the 90% CI for assessment of bioequivalence (SAS PROC MIXED procedure and SAS GLM procedure) (Tables 4-5). The PROC MIXED procedure included all subjects while and the GLM procedure only included subjects who completed both sequences. Both analyses demonstrated that the two formulations were bioequivalent (that is, demonstrated bioequivalence for both AUC and Cmax).
Table 4: Results from the ANOVA performed using the SAS PROC MIXED Procedure (Study CS0866-A-U101).
[image: Table 4: Results from the ANOVA performed using the SAS PROC MIXED Procedure (Study CS0866-A-U101).]
Table 5: Results from the ANOVA performed using the SAS GLM Procedure (Study CS0866-A-U101).
[image: Table 5: Results from the ANOVA performed using the SAS GLM Procedure (Study CS0866-A-U101).]
[bookmark: _Toc182845870]Deficiencies
The main deficiency was that two subjects did not complete both study sequences, but not due to any fault in the study design. However, a total of 24 subjects were included in the analysis and the number of subjects was adequate to demonstrate the bioequivalence of the two formulations.
Summary
In summary, Study CS0866-A-U101 demonstrated that a compounded 4 mg/mL olmesartan medoxomil suspension (total dose 40 mg) was bioequivalent to 40 mg olmesartan medoxomil tablets (Benicar) in healthy adult volunteers. The compounding formulation was different to the one proposed in the Australian PI (which was 2 mg/mL prepared with a 20 mg tablet).
[bookmark: _Toc328333660]Study CS0866-A-U102
Study CS0866-A-U102 was an open label study of the single dose PK of olmesartan medoxomil in paediatric patients with hypertension conducted in six centres in the US. The primary objective of this study was to determine the single dose PK of olmesartan medoxomil in paediatric patients with hypertension between the ages of 12 months to 16 years. Subjects who met the screening criteria were stratified into four groups by age: 12-23 months, 2-5 years, 6-12 years, and 13-16 years. On Day 1, patients were given a single dose of olmesartan medoxomil at least 1 h following a light breakfast. Children 6 years of age and older received olmesartan medoxomil 40 mg (35 kg) or 20 mg (<35 kg); children younger than 6 years received olmesartan medoxomil in suspension form at a dose of 0.3 mg/kg body weight, not exceeding 20 mg. Blood samples for determination of olmesartan blood concentration were obtained before dosing and at 1, 2, 4, 8, 12, 24, and 48 h after dosing. All voided urine was collected from each patient during the intervals 0-6, 6-12, and 12-24 h after dosing when possible.
The study planned to include 40 patients but only 33 were screened and 24 were enrolled and completed the study. The sponsor stated that based on the FDA’s correspondence from 18 January 2008, the 2-5 year age cohort was reduced to 4 patients from 10 patients and the 12-23 months cohort was terminated.
[bookmark: _Toc328333661]
Demographics
The study enrolled 24 of the 33 screened patients. No patients were enrolled in the youngest age group, 12-23 months (Group 1). The majority of patients were in the two oldest cohorts; 6-12 year age group and 13-16 year age group as these cohorts completed full enrolment of 10 patients per group (Figure 3). The patient demographics are summarised in Table 6.
Figure 3: Disposition of Subjects (Study CS0866-A-U102).
[image: Figure 3: Disposition of Subjects (Study CS0866-A-U102).]
Table 6: Baseline Demographics and Characteristics (All Enrolled Subjects) (Study CS0866-A-U102).
[image: Table 6: Baseline Demographics and Characteristics (All Enrolled Subjects) (Study CS0866-A-U102).]
Pharmacokinetics
Blood samples for PK analysis were collected in tubes containing sodium heparin.
Collections occurred at the following time points: pre dose, 1, 2, 4, 8, 12, 24, and 48 h post dose. Where practical, all voided urine was collected from each patient during the intervals of 0-6, 6-12, and 12-24 h after dosing.
PK variables for serum concentrations of olmesartan were calculated from plasma using WinNonlin 5.2 via a non compartmental analysis:
AUC0-t (ng·hr/mL)
AUC0-∞ (ng·hr/mL)
Cmax (ng/mL)
Tmax (h)
t1/2 (h)
CL/F
Vz/F
The following PK parameters were calculated from the olmesartan concentration in urine:
Aet
Ae
Fe
CLR
In the 2-5 year age group, patients received 5, 6, 12, and 16 mg olmesartan medoxomil based on their respective body weights. In the 6-12 year age group, 9 of 10 patients received 40 mg olmesartan medoxomil and one patient received 20 mg olmesartan medoxomil. All patients in the 13 to 16 year age group received 40 mg olmesartan medoxomil. The geometric means of AUC and Cmax of the 6-12 year age group were one third higher than those of the 13-16 year age group. Correspondingly, the CL/F and Vz/F of the 6-12 year age group were roughly two thirds of those of the 13-16 year age group. These relationships correspond to the roughly proportional relationships of CL/F and Vz/F with body weight. Because of the limited sample size for the 2-5 year age group, the sponsor did not calculate statistics for this age group (individual results are presented in Table 7). The summary results are presented in Tables 8-9. Mean serum concentrations are shown in Figure 4.
Table 7: Plasma concentrations (ng/mL) of olmesartan in 2-5 year old patients (PK analysis for Study CS866-A-U102).
[image: Table 7: Plasma concentrations (ng/mL) of olmesartan in 2-5 year old patients (PK analysis for Study CS866-A-U102).]
Table 8: Mean plasma PK parameters of olmesartan (PK population) (Study CS0866-A-U102).
[image: Table 8: Mean plasma PK parameters of olmesartan (PK population) (Study CS0866-A-U102).]
Table 9: Statistical analysis of mean plasma PK parameters of olmesartan (PK population) (Study CS0866-A-U102).
[image: Table 9: Statistical analysis of mean plasma PK parameters of olmesartan (PK population) (Study CS0866-A-U102).]
Figure 4: Mean plasma concentrations (ng/mL) of olmesartan by age group (PK analysis for Study CS866-A-U102).
[image: Figure 4: Mean plasma concentrations (ng/mL) of olmesartan by age group (PK analysis for Study CS866-A-U102).]
Relationship between PK and size
The PK analysis found that both clearance and volume correlated with the patient’s size as seen in Figure 5 (CL/F) and Figure 6 (Vz/F). As expected, t1/2 and Tmax were independent of patient size (Figures 7-8).
Figure 5: CL/F plotted versus body weight (PK analysis for Study CS866-A-U102).
[image: Figure 5: CL/F plotted versus body weight (PK analysis for Study CS866-A-U102).]
Figure 6: Vz/F plotted versus body weight (PK analysis for Study CS866-A-U102).
[image: Figure 6: Vz/F plotted versus body weight (PK analysis for Study CS866-A-U102).]
Figure 7: Half life plotted versus body weight (PK analysis for Study CS866-A-U102).
[image: Figure 7: Half life plotted versus body weight (PK analysis for Study CS866-A-U102).]
Figure 8: Tmax plotted versus body weight (PK analysis for Study CS866-A-U102).
[image: Figure 8: Tmax plotted versus body weight (PK analysis for Study CS866-A-U102).]
Urine PK
The study found that 3% to 15% of the administered drug was recovered in the urine. One patient in the 6-12 year age group, who was also receiving hydrochlorothiazide, had a urine recovery of 48% of administered drug.
Renal clearance was correlated with body weight (Figure 9). One patient in the 6-12 year age group who was receiving hydrochlorothiazide had a urine recovery of 48% of administered drug. This patient had no relevant renal medical history and no out of range laboratory values to account for any difference in elimination. No differences among groups in urine PK parameters were observed.
Figure 9: CLR plotted versus body weight (PK Analysis for Study CS866-A-U102).
[image: Figure 9: CLR plotted versus body weight (PK Analysis for Study CS866-A-U102).]
Deficiencies
Protocol deviations
There were 21 protocol deviations documented during the study. Nine of the deviations were related to late drawing of blood samples (1 h post dose sample collected 6 minutes late), and nine were related to laboratory evaluations not having been done. The sponsor concluded that none of the protocol deviations were clinically relevant and they did not affect the study outcome.
Sample size
The sample size of four patients was insufficient to support calculation of summary statistics for the 2-5 age group and statistical significance of the PK results in 2-5 age group compared to the other age groups could not be calculated. No patients were enrolled in the 12-23 month age group.
[bookmark: _Toc241374287][bookmark: _Toc328333662]Absorption
The dossier did not specifically report on the absorption of olmesartan. However, mean Tmax in children was 2.8 h in the 6-12 years group and 2.7 h in the 13-16 years group. This is similar to adults where the reported Tmax is 2 h.
[bookmark: _Toc241374288][bookmark: _Toc328333663]Distribution
[bookmark: _Toc241374289]The clinical data did not present any new data on drug distribution.
[bookmark: _Toc328333664]Elimination
The elimination of olmesartan is well characterised in adults, Total plasma clearance was typically 1.3 L/h (CV, 19%) and 30-50% of the systemically absorbed drug is excreted in the urine whilst the remainder is excreted in faeces (via the bile).
Renal clearance was approximately 0.5-0.7 L/h and was independent of dose.
[bookmark: _Toc241374290]Children had a similar rate of clearance (weight adjusted) to adults.
[bookmark: _Toc328333665]Dose proportionality and time dependency
Only single dose data were presented and so there was no evidence about dose proportionality or time dependency in children in the dossier.
[bookmark: _Toc241374291][bookmark: _Toc328333666]Intra and inter individual variability
There is some evidence about intra and inter individual variability from the population modelling.
[bookmark: _Toc241374292][bookmark: _Toc328333667]PK in target population
The PK studies included children between the ages of 2 and 16 years. There are, however, limited data in children less than 6 years of age.
[bookmark: _Toc241374293][bookmark: _Toc328333668]Special populations
Other than children, no special populations were included in this dossier.
[bookmark: _Toc241374294][bookmark: _Toc328333669]Interactions
No data on interactions were presented in the clinical dossier.
[bookmark: _Toc196046481][bookmark: _Toc247691520][bookmark: _Toc314842503][bookmark: _Toc349649346]Pharmacodynamics
[bookmark: _Toc163441372][bookmark: _Toc196046485][bookmark: _Toc247691521][bookmark: _Toc314842504]No PD studies were submitted in this dossier.
[bookmark: _Toc349649347]Efficacy
[bookmark: _Toc184439992][bookmark: _Toc184440279][bookmark: _Toc184444657][bookmark: _Toc196046487][bookmark: _Toc241374307][bookmark: _Toc328333674]Introduction
The dossier included one clinical study in support of their application.
[bookmark: _Toc241374308][bookmark: _Ref298193586][bookmark: _Toc328333675]Dose response studies and main clinical studies
[bookmark: _Toc328333676]Study CS0866-A-U301
Study CS0866-A-U301, the pivotal study, was a randomised, multicentre, double blind, parallel group, prospective dose ranging study in patients 1 to 16 years of age with primary or secondary hypertension. The study was completed by DSPD and conducted by 65 investigators at 25 clinical sites in the US, 14 in South America, 17 in Africa, and 9 in India.
Subjects were enrolled into 1 of 3 cohorts based on age and race. Subjects aged 6-16 years were enrolled into Cohort A. Subjects enrolled into Cohort A were stratified by age with approximately half aged 6-12 years and the remainder aged 13-16 years. Because of the North American focus of the study, there was an emphasis on the enrolment of black patients as this comprises a significant proportion of their paediatric hypertension population. Approximately 15% of the patients in Cohort A were to be of Black or African descent. When a minimum of 28 Black patients were randomised into Cohort A, enrolment in Cohort B was started. Black patients only, 6-16 years of age, were enrolled into Cohort B. Subjects 1 to 5 years of age were enrolled into Cohort C regardless of race. Approximately 340 patients were planned for the study with 180 in Cohort A, 100 in Cohort B, and 60 in Cohort C.
The study comprised four periods. Period 1 was a wash out period from Week -1 to randomisation. Subjects were randomised to treatment sequences carried through the remainder of the study. Period 2 was a double blind, dose ranging period for Cohorts A and B, where patients received either low dose or high dose olmesartan medoxomil once daily. In Cohort C, all patients received 0.3 mg/kg olmesartan per day. Period 3 was a placebo controlled withdrawal period beginning at Week 4 and ending after 1 or 2 weeks, depending on the BP measurement at each weekly study visit. Subjects either continued their Period 2 olmesartan regimen or switched to placebo based on the initial randomisation scheme. Period 4 was a 46 week open label extension period (Figures 10-11).
Figure 10: Design for Cohorts A and B (subjects 6-16 years old) (Study CS0866-A-U301).
[image: Figure 10: Design for Cohorts A and B (subjects 6-16 years old) (Study CS0866-A-U301).]
Figure 11: Design for Cohort C (subjects 1-5 years old) (Study CS0866-A-U301).
[image: Figure 11: Design for Cohort C (subjects 1-5 years old) (Study CS0866-A-U301).]
In Cohort A, 282 patients were screened, 190 were randomised and received medication in Period 2. A total of 182 patients received medication in Period 3, 179 patients in Period 4, and 149 patients completed the study (Figure 12).
Figure 12: Disposition of patients in Cohort A (Study CS0866-A-U301).
[image: Figure 12: Disposition of patients in Cohort A (Study CS0866-A-U301).][image: Figure 12: Disposition of patients in Cohort A (Study CS0866-A-U301).]
In Cohort B, of 140 patients who were screened, 112 were randomised and received medication in Period 2. A total of 107 patients received medication in Period 3, 104 patients in Period 4 and 83 patients completed the study (Figure 13).
Figure 13: Disposition of patients in Cohort B (Study CS0866-A-U301).
[image: Figure 13: Disposition of patients in Cohort B (Study CS0866-A-U301).][image: Figure 13: Disposition of patients in Cohort B (Study CS0866-A-U301).]
In Cohort C of 80 patients who were screened, 60 were randomised and 59 received medication in Period 2. A total of 58 patients received medication in Period 3, 57 patients in Period 4 and all of these completed the study (Figure 14).
Figure 14: Disposition of patients in Cohort C (Study CS0866-A-U301).
[image: Figure 14: Disposition of patients in Cohort C (Study CS0866-A-U301).]
Demographics and dose
Dose was determined by weight band in Cohorts A and B, and by weight in Cohort C (Table 11). In Cohorts A and B, there were high and low dose ranges with matching placebo while all patients in Cohort C received 0.3 mg/kg or placebo.
Table 11: Dosing for all cohorts (Study CS0866-A-U301).
[image: Table 11: Dosing for all cohorts (Study CS0866-A-U301).]
In Cohort A, 47.4% of patients were 12 years old and 52.6% were > 12 years old. In Cohort B, 41.1% of patients were 12 years old and 58.9% were > 12 years old. Mean age and age distribution was similar in the low olmesartan medoxomil and high olmesartan medoxomil dose groups for both cohorts. The race distribution met the protocol specifications in Cohorts A and B. The various races were equally represented in the high and low olmesartan medoxomil dose groups in Cohort A.
In Cohort A, there were more males than females (64.2% versus 35.8%). In Cohort B, there was an approximately equal distribution of males and females (50.9% and 49.1%, respectively). Distribution of males and females was comparable in the low and high olmesartan medoxomil dose groups in Cohort A. In Cohort B, there were more males than females in the low dose olmesartan medoxomil group (64.3% versus 35.7%), while there were more females than males in the high dose olmesartan medoxomil group (62.5% versus 37.5%).
Mean SBP was comparable in Cohorts A and B at baseline (129.3 and 131.2 mm Hg, respectively) as was mean DBP (77.2 and 79.3 mm Hg, respectively). A greater percentage of patients in Cohort B had primary hypertension and a family history of hypertension (86.6% and 67.9%, respectively) compared with Cohort A (67.4% and 58.9%, respectively).
Mean weight at baseline was only slightly greater in Cohort A compared with Cohort B (73.4 kg versus 67.2 kg).
White (45.0%) and Asian (35.0%) were the primary races in Cohort C, and there were more males (56.7%) than females (43.3%). In contrast to Cohorts A and B, approximately two thirds of patients in Cohort C did not have primary hypertension, and the majority (71.7%) did not have a family history of hypertension. Genitourinary abnormalities such as nephrotic syndrome were present in 59.3% of patients in Cohort C.
Outcome measures
The primary efficacy variables were SBP and DBP at the end of Period 2. BP measurements were obtained after the patient was in a seated position for at least five minutes. Three BP measurements were obtained at least one minute apart and the three results were averaged.
Some patients had peak and trough olmesartan levels taken during Period 2 at a pre selected time interval (2 to 4, 6 to 8, or 8 to 10 hours post-dose) determined by a PK randomization schedule. At Week 3 (Visit 2.3), patients had a trough sample pre dose and a peak sample one to three hours post-dose. Results were analysed by ITT.
In the following analyses, the sponsor has included linear regression techniques to explore the dose effect relationship between drug exposure and change in BP (SBP and DBP) from baseline. The intercept represents the change from baseline extrapolated back to 0 mg dose. The slope of the line indicates the relationship between increasing dose and change in BP. For example, it can be seen in Figure 14 that the extrapolated change in SBP at the end of study from baseline is -6.24 mmHg at 0 mg/kg/dose exposure as indicated by the intercept. As the dose increases to 1.1 mg/kg/dose, the change in SBP changes by approximately -15 mmHg, the slope (-8.36 mmHg/mg/kg/dose) indicating the nature of this relationship.
Figure 14: Linear regression analysis of weight adjusted olmesartan medoxomil dose on change from study baseline in SBP (mm Hg) at end of study with and last observation carried forward (LOCF) (Study CS0866-A-U301).
[image: Figure 14: Linear regression analysis of weight adjusted olmesartan medoxomil dose on change from study baseline in SBP (mm Hg) at end of study with and last observation carried forward (LOCF) (Study CS0866-A-U301).]
Systolic Blood Pressure (SBP) – Period 2: Cohort A and B
A dose dependant decrease in SBP was observed in the study (Table 12). The dose response remained statistically significant when the analysis adjusted the olmesartan dose for baseline body weight (Tables 13-14 and Figure 15).
Table 12: Effect of olmesartan medoxomil dose on change from study baseline in SBP (mm Hg) with and without last observation carried forward (LOCF) (Study CS0866-A-U301).
[image: Table 12: Effect of olmesartan medoxomil dose on change from study baseline in SBP (mm Hg) with and without last observation carried forward (LOCF) (Study CS0866-A-U301).]
Table 13: Effect of weight adjusted olmesartan medoxomil dose on change from study baseline in SBP (mm Hg) with and without last observation carried forward (LOCF) (Study CS0866-A-U301).
[image: Table 13: Effect of weight adjusted olmesartan medoxomil dose on change from study baseline in SBP (mm Hg) with and without last observation carried forward (LOCF) (Study CS0866-A-U301).]
Table 14: Change from study baseline in SBP (mm Hg) for Period 2 (Study CS0866-A-U301).
[image: Table 14: Change from study baseline in SBP (mm Hg) for Period 2 (Study CS0866-A-U301).]
Diastolic Blood Pressure (DBP) – Period 2: Cohort A and B
A dose dependant decrease in DBP was observed in the study (Tables 15-16). The dose response remained statistically significant when the analysis adjusted the olmesartan dose for baseline body weight (Table 17 and Figure 15)
Table 15: Effect of olmesartan medoxomil dose on change from study baseline in DBP (mm Hg) with and without last observation carried forward (LOCF) (Study CS0866-A-U301.
[image: Table 15: Effect of olmesartan medoxomil dose on change from study baseline in DBP (mm Hg) with and without last observation carried forward (LOCF) (Study CS0866-A-U301.]
Table 16: Change from study baseline in DBP (mm Hg) for Period 2 (Study CS0866-A-U301.
[image: Table 16: Change from study baseline in DBP (mm Hg) for Period 2 (Study CS0866-A-U301.]
Table 17: Effect of weight adjusted olmesartan medoxomil dose on change from study baseline in DBP (mm Hg) with and without last observation carried forward (LOCF) (Study CS0866-A-U301).
[image: Table 17: Effect of weight adjusted olmesartan medoxomil dose on change from study baseline in DBP (mm Hg) with and without last observation carried forward (LOCF) (Study CS0866-A-U301).]
Figure 15: Linear regression analysis of weight adjusted olmesartan medoxomil dose on change from study baseline in DBP (mm Hg) at end of study with and last observation carried forward (LOCF) (Study CS0866-A-U301).
[image: Figure 15: Linear regression analysis of weight adjusted olmesartan medoxomil dose on change from study baseline in DBP (mm Hg) at end of study with and last observation carried forward (LOCF) (Study CS0866-A-U301).]
Withdrawal – Period 3: Cohort A+B
During Period 3, analyses of Cohort A and the combined Cohort A+B showed that patients continuing on olmesartan medoxomil (low dose or high dose) maintained the lower mean SBP and DBP values achieved at the end of Period 2 whereas patients switched to placebo did not. For Cohort A and Cohort A+B, there were no clinically relevant or statistically significant changes in mean SBP and DBP during Period 3 in the olmesartan medoxomil group. In contrast, mean SBP increased by 4.93 mmHg and 4.50 mmHg for placebo withdrawal patients in Cohort A and Cohort A+B, respectively. Mean DBP increased by 4.43 mmHg and 3.99 mmHg for placebo withdrawal patients in Cohort A and Cohort A+B, respectively.
During Period 3, the treatment effect of olmesartan medoxomil was not maintained for Cohort B. Increases in mean SBP values were noted in both patients continuing olmesartan medoxomil (1.37 mmHg) and those on placebo withdrawal (3.79 mmHg); the difference in SBP between olmesartan medoxomil and placebo was not statistically significant. Increases in mean DBP values were also noted in both patients continuing olmesartan medoxomil (1.94 mmHg) and those on placebo withdrawal (3.25 mmHg); the difference in DBP between olmesartan medoxomil and placebo was not statistically significant.
Withdrawal – Period 4: Cohort A and B
In Period 4, mean SBP and DBP were reduced relative to study baseline (Tables 18-19). The mean reduction from study baseline in SBP for Period 4 in Cohort A and Cohort A+B was consistently 10 mm Hg at all visits during the 46 week treatment period, and ranged from 11.1 to 12.7 mm Hg for Cohort A and from 10.2 to 12.9 mm Hg for Cohort A+B. In Cohort B, the mean reduction from study baseline ranged from 7.5 mm Hg to 13.1 mm Hg.
The mean reduction from study baseline in DBP in Cohort A was similar to that observed for Cohort A+B in Period 4. At Period 4 visits, Cohort A reductions in DBP ranged from 7.3 mm Hg to 9.8 mm Hg and in the combined Cohort A+B, and reductions in DBP were between 6.6 mm Hg and 9.2 mm Hg. As noted for SBP, the magnitude of mean reductions from study baseline was smaller in Cohort B.
Table 18: Change from study baseline in SBP (mm Hg) for Period 4 (Study CS0866-A-U301).
[image: Table 18: Change from study baseline in SBP (mm Hg) for Period 4 (Study CS0866-A-U301).]
Table 19: Mean change from study baseline in SeDBP (mm Hg) by visit and treatment group during Period 4 for Cohorts A, B, and A+B (Study CS0866-A-U301).
[image: Table 19: Mean change from study baseline in SeDBP (mm Hg) by visit and treatment group during Period 4 for Cohorts A, B, and A+B (Study CS0866-A-U301).]
Efficacy – Period 2: Cohort C
The mean reduction from study baseline Cohort C at the end of Period 2 with the last observation carried forward was -13.31 mmHg for SBP and -10.42 mmHg for DBP. This was a statistically significant change from baseline (Table 20).
Table 20: Cohort C change from study baseline in BP (mmHg) for Period 3 (Study CS0866-A-U301).
[image: Table 20: Cohort C change from study baseline in BP (mmHg) for Period 3 (Study CS0866-A-U301).]
Withdrawal – Period 3: Cohort C
From Period 3 baseline to the end of the period, mean increases in SBP were noted for patients continuing on olmesartan medoxomil (1.36 mm Hg) and patients on placebo (4.95 mmHg). Mean DBP values also increased for patients continuing on olmesartan medoxomil (0.31 mmHg) or placebo (3.77 mm Hg).
The mean increases in BP were numerically larger for the placebo withdrawal patients compared with the patients continuing on olmesartan medoxomil. However, the differences in the means were not statistically significant, as numbers were small.
Continuing therapy - Period 4: Cohort C
Mean BP values during this period were reduced relative to study baseline (Table 21). The mean reduction from study baseline in SBP ranged between 13.6 and 16.4 mm Hg. The mean reduction from study baseline in DBP ranged between 11.0 and 14.0 mmHg.
Table 21: Cohort C Change from Study Baseline in BP (mmHg) for Period 4 (Study CS0866-A-U301).
[image: Table 21: Cohort C Change from Study Baseline in BP (mmHg) for Period 4 (Study CS0866-A-U301).]
Compliance
In Cohort A, compliance was 94% for both dose groups (olmesartan medoxomil low and high dose) at all visits in Period 2. At visits in Period 3, compliance in the low dose olmesartan medoxomil group ranged from 80.0% to 98.0%; compliance in the corresponding placebo group ranged from 70.4% to 100.0%.
In Cohort B, compliance was 85% for both dose groups (olmesartan medoxomil low and high) in Period 2. At visits in Period 3, compliance in the low dose group ranged from 55.6% to 100.0%; compliance in the corresponding placebo group ranged from 53.8% to 96.2%.
Compliance for Cohort C ranged from 94.8% to 100% for Period 2 and 93.0% to 100.0% for Period 4 of the study. During Period 3, compliance for patients in the olmesartan medoxomil group ranged from 86.2% to 100.0%, while compliance for patients in the placebo group ranged from 75.0% to 100.0%.
Summary
For Cohorts A (mixed race) and B (Black), who were patients aged 6-16 years, olmesartan demonstrated a dose dependant reduction in both SBP and DBP compared with placebo over the initial study period (Period 2) of 3 weeks. During the 2 week withdrawal period (Period 3), both cohorts showed an increase in BP with a greater increase in BP in those who switched to placebo. During the 46 week open label treatment (Period 4), SBP and DBP were reduced relative to study baseline. The reductions in BP were numerically greater for Cohort A than Cohort B.
For Cohort C, who were patients aged 1-5 years, olmesartan decreased SBP by 13.31 mm Hg and DBP by 10.42 mm Hg, but while this was numerically different to the placebo group, this was not statistically different. The withdrawal phase did indicate an increase in BP in those switched to placebo but the small numbers limit the interpretation of this result.
During open label treatment (Period 4), SBP and DBP were reduced relative to study baseline. The reduction in SBP ranged from 13.6 to 16.4 mmHg while the reduction in DBP ranged from 11.0 to 14.0 mmHg.
The main deficiency of this study is the limited data of olmesartan in children less than 6 years. The evaluator notes that the FDA chose not to register olmesartan in children less than 6 years of age. In this age group, the reduction in BP in the olmesartan was not statistically different to placebo due to small numbers.
[bookmark: _Toc241374311][bookmark: _Ref298193709][bookmark: _Toc328333677]Clinical studies in special populations
No other studies in special populations other than those described above are included in the dossier.
[bookmark: _Toc241374312][bookmark: _Toc328333678]Analysis performed across trials (pooled analyses and meta-analysis)
Summary analyses of a pooled PK and exposure-response analysis are presented in the dossier. While the full study reports were not presented, the information was adequate for the clinical evaluation.
[bookmark: _Ref313287460][bookmark: _Toc328333679]PK analysis
A pooled PK and exposure response analysis was performed across two studies (Studies CS0866-A-U102 and CS0866-A-U301). In total, 113 paediatric patients from Study CS0866-A-U102 and CS0866-AU301 were used in the PK analysis, and 89 paediatric patients from Study CS0866-A-U301 were used in the exposure-response analysis. The details of these studies are described above.
The analysis used a previously developed population PK model in 472 adult olmesartan subjects. The study found that olmesartan PK was best described by a two compartment PK model with first order absorption with absorption lag and first order elimination.
The PK modelling was conducted with NONMEM V, Level 1.1, with method FOCE-Interaction (Globomax, LLC). Based upon the adult model, the analysis performed a stepwise covariate search, informed by biological plausibility. In developing the model, an alpha level of 0.01 (chi squared distribution: 6.63 points of log likelihood in NONMEM objective function) was used as the level of required statistical significance.
Results
The population PK analysis found weight to have a larger impact than age in the covariate selection process; weight influenced clearance and central volume of distribution in the final model. Parameters for the final model are shown in Table 22. The median weight of 48 kg was used to scale the estimates for the purpose of weight in the covariate evaluation. In the final model, clearance was scaled to weight to the 0.803 power, similar to the allometric value of 0.75 and central volume of distribution was related to weight to the 1.17 power, again similar to the allometric value of 1. No other covariates were statistically significant, and no impact of formulation (oral suspension versus tablet) was found, similar to the results observed in a bioequivalence study.
[image: Formula] [image: Formula]
When paediatric clearances were weight normalised to 73 kg based on to the clearance-weight relationship of the final model, the adult/paediatric ratio for clearance was 0.95 [0.92, 0.97], indicating that when adjusted for weight, paediatric clearance is similar to that of adults.
Table 22: Population PK parameters of final paediatric model (PK Analysis).
[image: Table 22: Population PK parameters of final paediatric model (PK Analysis).]
A simulation of steady state AUC (as Dose/Clearance) for paediatric patients 6 years and old is shown in Figure 16, with AUCss shown on the Y axis and weight of paediatric patients shown on the X axis. In this simulation, patients less than 35 kg have been administered 10 mg, and those equal to/greater than 35 kg have been administered 20 mg. Figure 17 shows a similar simulation for children under 6, who are administered olmesartan as an oral suspension at 0.3 mg/kg. The adult reference lines for 20 mg and 40 mg in adults are again shown, indicating that the 0.3 mg/kg dosing results in lower AUCss than 20 mg in adults. As a sensitivity analysis, 0.6 mg/kg is also plotted; this dose results in paediatric exposures similar to adult exposures obtained between 20 mg and 40 mg in adults.
Figure 16: Simulation of dosing in children 6 years and older.
[image: Figure 16: Simulation of dosing in children 6 years and older.]
Figure 17: Simulation of dosing in children less than 6 years.
[image: Figure 17: Simulation of dosing in children less than 6 years.]
[bookmark: _Toc328333680]Exposure-response analysis of BP
The triplicate seated trough BP readings at each visit were averaged for each patient. Per protocol, baseline was defined as the average of the randomisation visit and the previous visit (either Visit 1.1 or 1.2, depending on whether the SBP criterion was met at Visit 1.1). “On drug” was the trough seated BP at Visit 2.3 (Week 3) at the end of Period 2. Drug exposure was represented by AUC, where AUC was calculated as dose divided by the individual post hoc clearances of the population PK analysis using the final model. The relationships between changes from baseline and drug exposure (both as AUC and dose per body weight) were investigated using linear regression for both SBP and DBP. All steps were conducted in S-PLUS 8.0.
Results
The AUC analysis (Figure 18) showed a p value for the SBP slope was 0.025, while the p value for the DBP slope was 0.01. Intercepts were -5.7 mmHg for DBP and -7.65 mmHg for SBP. Slopes were -0.00083 for DBP and -0.00092 for SBP [mmHg per ng/mL*h of AUC].
In an exploratory analysis, Black race was found to be a significant modifier of the intercepts, but not the slopes, for each of BP readings in both the AUC and dose per weight analyses. Across all of these regressions, Black patients showed intercepts of about half of the estimates of non Black patients.
Figure 18: Relationship of change in BP to drug exposure (AUC) (PK analysis).
[image: Figure 18: Relationship of change in BP to drug exposure (AUC) (PK analysis).]
[bookmark: _Toc328333681]Summary
The population PK analysis was performed with standard methodology. The only minor deficiency is that the modelling did not assume an allometric model for children but rather modelled an estimate. That is, for example in modelling Cl rather than use Cl=θ1*Wt ¾, the model used was Cl=θ1*Wtθ2 and estimated θ2=0.803. A similar argument could be made for modelling Vz/F. Otherwise, the PK study supports the proposed dosing regimen for children. The data supporting a dose for children under 6 years of age is limited by the small number of patients enrolled in the two studies. There were only 4 patients enrolled in the PK study (CS0866-A-U102) and 60 enrolled in the clinical study (Study CS0866-A-U301).
The exposure-response analysis of BP is consistent with the clinical study; indicating a dose response relationship between olmesartan dose and degree of BP reduction. The analysis also is consistent with the clinical data in that the black patients (Cohort B) may have a different response to the mixed patient group (Cohort A).
[bookmark: _Toc241374313][bookmark: _Toc328333682]Supportive studies
No studies, other than those in adults which have previously been submitted for evaluation were supplied.
[bookmark: _Toc163441378][bookmark: _Toc196046495][bookmark: _Toc247691522][bookmark: _Toc314842505][bookmark: _Toc349649348]Safety
[bookmark: _Toc163441387][bookmark: _Toc241374317][bookmark: _Toc328333686]Introduction
The dossier included two clinical studies which were assessable for safety data in children (Studies CS0866-A-U102 and CS0866-A-U301) and one clinical bioequivalence study in adults (Study CS0866-A-U101). The study design and patient demographics have been described above. AEs were coded using MedDRA. For Study CS0866-A-U101, MedDRA version 7.1 was used; for Studies CS0866-A-U102 and CS0866-A-U301, MedDRA version 8.1 was used.
[bookmark: _Toc328333687]Patient exposure
Study CS0866-A-U101 was conducted in 26 healthy adults. The exposure was two single doses in 24 subjects while the two excluded subjects only received a single dose.
Study CS0866-A-U102 was a single dose PK study in which 24 children with hypertension aged between 2 years and 16 years received a single dose of olmesartan, the dose of which was determined by their age and weight.
Study CS0866-A-U301 was an efficacy and safety study in children, with hypertension, aged 1-17 years. The extent of exposure is shown in Table 23. In Cohort A and Cohort B, mean extents of exposure to the low and high olmesartan medoxomil doses were similar in Period 3. During Period 4, mean extents of exposure to olmesartan medoxomil 10 mg once a day (qd), 20 mg qd, and 40 mg qd were 254.2, 202.6, and 234.8 days, respectively, for Cohort A, and mean extents of exposure to olmesartan medoxomil 10 mg qd, 20 mg qd, and 40 mg qd were 212.5, 176.3, and 280.9 days, respectively for Cohort B. In Cohort C, mean extents of exposure to olmesartan medoxomil 0.3 mg/kg were comparable to that of placebo during Period 3. Mean exposures to olmesartan medoxomil 0.3 mg/kg and 0.6 mg/kg were similar in Period 4.
Table 23: Extent of exposure (days): safety population (Study CS0866-A-U301).
[image: Table 23: Extent of exposure (days): safety population (Study CS0866-A-U301).]
[bookmark: _Toc241374319][bookmark: _Ref298193749][bookmark: _Toc328333688]Adverse events (AEs)
AEs were recorded for all patients enrolled in the clinical studies.
[bookmark: _Toc328333689]PK studies
There were seven TEAEs reported by four (15.4%) subjects and one laboratory TEAE in Study CS0866-A-U101 (Table 24). There were six TEAEs reported by four (16.7%) patients in Study CS0866-A-U102 (Table 25) and the common TEAEs are shown in Table 26. In Study CS0866-A-U102, all TEAEs were considered mild in intensity, unrelated to study drug. All patients recovered from all events. In total, four (16.7%) of the 24 patients experienced six TEAEs.
Table 24: Overview of TEAEs for Studies CS0866-A-U101 and CS0866-A-U102.
[image: Table 24: Overview of TEAEs for Studies CS0866-A-U101 and CS0866-A-U102.]
Table 25: Overview of TEAEs for Study CS0866-A-U102.
[image: Table 25: Overview of TEAEs for Study CS0866-A-U102.]
One patient in the 2-5 year age group experienced headache and fatigue. In the 6-12 year age group, TEAEs included somnolence and diarrhoea (one patient) and abdominal pain (one patient). In the 13-16 year age group one patient had a high urine white blood cell count (WBC).
[bookmark: _Toc328333690]Efficacy study CS0866-A-U301
In the dose ranging period of the study (Period 2), the incidence of TEAEs was greater in Cohort A (45.3%) than in Cohort B (31.3%) or Cohort C (30.5%). Overall during the study in all cohorts, the majority of TEAEs were mild or moderate in intensity and considered unrelated or unlikely related to study drug.

Period 2
The incidence of TEAEs was 43.2% and 47.4% for the Cohort A patients taking low and high olmesartan medoxomil doses, respectively (Table 26). The incidence of TEAEs was 33.9% and 28.6% for the Cohort B patients taking low and high olmesartan medoxomil doses, respectively. Headache was the predominant TEAE during Period 2 in both Cohort A and Cohort B. The incidence of headache was greater for patients taking the high olmesartan medoxomil dose than for patients taking the low olmesartan medoxomil dose (14.7% and 7.4%, respectively for Cohort A and 8.9 % and 5.4%, respectively for Cohort B).
Table 26: TEAEs reported by ≥2% of subjects in Cohorts A, B, or C during Period 2 (Study CS0866-A-U301).
[image: Table 26: TEAEs reported by ≥2% of subjects in Cohorts A, B, or C during Period 2 (Study CS0866-A-U301).]
The incidence of TEAEs in Cohort C (30.5%) during Period 2 was comparable to that of Cohort B (31.3%) but not Cohort A (45.3%). Headache occurred in one (1.7%) patient only in Cohort C during Period 2.
Period 3
During the placebo withdrawal period of the study (Period 3), the incidence of TEAEs was greater in Cohort A (33.0%) than in Cohort B (14.0%) and greatest in patients taking the high olmesartan medoxomil dose within each cohort. The incidence of TEAEs in patients taking the low olmesartan medoxomil dose was not different from that for patients taking placebo in either cohort. Headache was the predominant TEAE and occurred in more than 5% of olmesartan medoxomil treated patients in both Cohort A and Cohort B with the highest incidence rates for patients taking the high olmesartan medoxomil dose. In Cohort C, patients treated with placebo had a greater incidence of TEAEs compared with olmesartan medoxomil treated patients (28.6% and 17.2%, respectively).
Period 4
During the open label period of the study (Period 4), the TEAE incidence was highest in Cohort C (80.7%) compared with Cohort A (71.9%) and Cohort B (54.4%). This is not surprising considering the pre existing co morbidities in Cohort C patients. In addition, this is the longest period of the study, lasting up to 46 weeks, and the incidence of TEAEs was highest during this period for all cohorts. The dominant system organ class of TEAEs was infections and infestations in all cohorts in Period 4. This was not unexpected in a paediatric population followed for 1 year. However, headache remained the most frequently reported TEAE for Cohorts A and B.
[bookmark: _Toc328333691]Growth and development
Study CS0866-A-U301contained assessments of growth and development over the 48 week trial. No clinically significant effects were identified.
[bookmark: _Toc328333692]Serious adverse events and deaths
[bookmark: _Toc328333693]Deaths
No deaths were reported during the studies.
[bookmark: _Toc328333694]SAEs
There were no SAEs in either Studies CS0866-A-U101 or CS0866-A-U102.
In Study CS0866-A-U301 (Table 27), Cohort A, 12 patients had a total of 23 SAEs; none of which were considered related to the study drug. In Cohort B, four patients had a total of eight SAEs. One of these SAEs, relapse of SLE was severe, considered possibly related to study drug, and resulted in the patient discontinuing study drug. The SAE was ongoing at the time of discontinuation. In a post study follow up 33 months after the patient discontinued (February 2009), the patient’s SLE was in remission but still required treatment. No other SAEs for patients in Cohort B were considered related to study drug. In Cohort C, five patients had a total of six SAEs, none of which was considered related to study drug.
Table 27: SAEs in Study CS0866-A-U301.
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[bookmark: _Toc241374321][bookmark: _Toc328333695]
Laboratory findings
[bookmark: _Toc328333696][bookmark: _Toc241374322]Study CS0866-A-U101
One laboratory TEAE (increased CPK) was reported in this study. The patient had a CPK at screening of 282 U/L (normal range, 0-215 U/L). At the post study assessment, the CPK had increased to 1,059 U/L. At follow up 2.5 months later, the CPK was 13,647 U/L reportedly due to moving heavy furniture the previous day. The TEAE was resolved at the subsequent follow up, 3 months post study, at which time the CPK was 230 U/L. The event was mild and considered unlikely to be related to study drug.
[bookmark: _Toc328333697]Study CS0866-A-U102
One laboratory TEAE (increased WBC) was reported in this study. The patient had slightly increased WBCs in the urine. No laboratory assessment was done at screening; therefore, there is no comparison with baseline. The AE was mild and assessed as unrelated to study drug.
[bookmark: _Toc328333698]Study CS0866-A-U301
In this study, <10% of patients had shifts from normal at the beginning of the study to low at the end of the study in Hb and Hct in Cohort A (7.1% for both) and Cohort B (8.4% and 7.5% for Hb and Hct, respectively). No haematological shifts were seen in Cohort C. As expected, there were shifts in serum potassium from normal at study baseline to high at the end of the study in Cohort A (5.0%), Cohort B (7.9%), and Cohort C (8.9%). TEAEs of hyperkalaemia were reported five times for four patients in Cohort A. There were a total of four reports of pseudohyperkalaemia in four patients (Cohort A, n = 3; Cohort C, n = 1). The increase in potassium for the patients with hyperkalaemia and those with pseudohyperkalaemia was similar (0.4-1.1 mmol/L and 0.1-1.0 mmol/L above the upper limit of the normal range of 5.0 mmol/L, respectively). There were no TEAEs of increased potassium in Cohort B. No specific trends or dose relationship was seen. Laboratory values for some serum chemistry such as CPK and ALT were elevated during the study for some patients. None of these changes were considered clinically relevant. No causative factor was readily identifiable for either the CPK or ALT abnormalities.
[bookmark: _Toc328333699]Safety in special populations
No special populations, other than children, were included in this application.
[bookmark: _Toc241374324][bookmark: _Toc328333700]Safety related to drug interactions and other interactions
No significant drug-drug interactions were identified during the clinical trials.
[bookmark: _Toc241374325][bookmark: _Toc328333701]Discontinuation due to AEs
No patients discontinued due to TEAEs in either Study CS0866-A-U101 or CS0866-A-U102.
In Study CS0866-A-U301, four patients discontinued due to TEAEs in Cohort A and one patient discontinued due to a TEAE in Cohort B. There were no discontinuations due to TEAEs in Cohort C. These are summarised in Table 28.
Table 28: Study CS0866-A-U301 discontinuations.
[image: Table 28: Study CS0866-A-U301 discontinuations.]
[bookmark: _Toc328333702]Post marketing experience
[bookmark: _Toc328333703]Post marketing periodic safety report (26 April 2008 through 25 April 2009).
The dossier included one post marketing periodic safety report (April 26, 2008 through April 25, 2009). The report stated that it was the fourth Annual Periodic Adverse Drug Experience Report for Benicar (olmesartan medoxomil) and covers the period of 26 April 2008 through 25 April 2009. There were 7,566,758 prescriptions written in the US (a one month supply is assumed) during the current reporting period, compared with 7,202,278 prescriptions written during the previous time period. This represents an increase of 5.06% in the number of prescriptions written. There were 420 cases received during the current reporting period from the US, compared with 483 cases received during the previous time period.
During the time period covered in this report, DSPD received a total of 624 post marketing cases reporting AEs associated with the administration of olmesartan. Of these, Benicar was listed as the primary suspect drug in 611 cases , 246 cases reported at least one serious and unlabelled event, submitted as initial 15 day alert reports (122 cases), both initial and follow up 15 day alert reports (97 cases), or follow up 15 day alert reports (27 cases). Fourteen cases reported at least one serious, labelled event. Of the 351 non serious cases, 203 (200 initial and 3 follow up) cases reported at least one unlabelled event and 148 initial cases reported only labelled events. The majority of the 611 cases (420) originated from the US; the remaining cases originated from other countries.
The most frequently reported serious, unlabelled events among these 248 cases were: Hypotension 20 (5%), Hypoglycaemia 9 (2%), BP decreased 8 (2%), and Dyspnoea 8 (2%) (Table 29). The evaluator was unable to identify any reports pertaining to children in the report; probably because they were not included within the label during this reporting period.
Table 29: Serious, unlabelled reported AEs.
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[bookmark: _Toc328333704]Post marketing experience in children
With 31 December 2008 as the cut off date, DSPD’s global safety database was searched for post marketing cases involving olmesartan medoxomil (including olmesartan, olmesartan/hydrochlorothiazide, and olmesartan/amlodipine) in patients 18 years of age. A total of six post marketing cases were identified; three of these cases reported accidental exposure with no AEs, and the other three cases reported non SAEs.
[bookmark: _Toc255919423][bookmark: _Toc241374329][bookmark: _Toc270320087][bookmark: _Toc314842506][bookmark: _Toc349649349]List of questions
Many of the outstanding issues were addressed by the sponsor’s responses to the TGA questions. The questions below should be considered in addition to those responses.
PK
Could the sponsor please provide a full detailed report of the population PK analysis including demographic details of the included patients and the number and timing of samples for each of these?
Could the sponsor please provide details of the intra and inter subject variability for the population PK analysis?
Could the sponsor please provide details of the exact contribution that children less than 6 years made to the population PK analysis? How many data points were contributed to the analysis by each of these children and what was their influence on the model?
PD
No further questions.
[bookmark: _Toc328333710]Efficacy
No further questions.
[bookmark: _Toc328333711]Safety
Could the sponsor please provide an update on any post marketing safety data in children?
[bookmark: _Toc328333713]First round evaluation of the sponsor's responses to the questions/requests for information
PK
The sponsor has provided full details of the population PK data.
The sponsor has provided full details of the population PK analysis.
The sponsor has provided full details of the children less than 6 years made to the population PK analysis.
PD
No questions were asked.
[bookmark: _Toc328333716]Efficacy
No questions were asked.
[bookmark: _Toc328333717]Safety
The sponsor has provided an update of the post marketing safety data in children.
[bookmark: _Toc247691523][bookmark: _Toc314842507][bookmark: _Toc184440295][bookmark: _Toc184444673][bookmark: _Toc196046503][bookmark: _Toc349649350]Clinical summary and conclusions
[bookmark: _Toc163441390][bookmark: _Toc196046504][bookmark: _Toc236802592][bookmark: _Toc241374331][bookmark: _Ref313287434][bookmark: _Toc328333720]Clinical aspects
The sponsor has presented a small dossier in support of their application for the extension for the use of olmesartan medoxomil in children aged greater than 1 year and to support instructions for preparation of an extemporaneous liquid formulation for children who are unable to swallow tablets.
The dossier included three studies and a multi study population PK analysis.
The bioequivalence study (CS0866-A-U101) demonstrates bioequivalence between the olmesartan medoxomil 40 mg tablet and an olmesartan medoxomil 4 mg/mL suspension prepared from the tablet.
The PK study (Study CS0866-A-U102) aimed to investigate the PK profile of olmesartan in children between 2-16 years. There were, however, only 4 children less than 6 years and no children less than 2 years of age were included.
The efficacy and safety study (Study CS0866-A-U301) was a randomised, double blind, placebo controlled dose ranging and efficacy study in patients aged 1-16 years with hypertension. A total of 359 patients were evaluable in the intention to treat analysis and were subdivided into three cohorts.
[bookmark: _Ref298189387][bookmark: _Toc328333721]Pharmacokinetics
Study CS0866-A-U101 demonstrated that a compounded 4 mg/ml olmesartan medoxomil suspension (total dose 40 mg) was bioequivalent to 40 mg olmesartan medoxomil tablets (Benicar) in healthy adult volunteers. Graphically, the two PK curves are almost superimposed (Figure 19) and the key bioequivalence PK parameters (AUC and Tmax) were well within the accepted confidence interval.
Figure 19: Olmesartan plasma concentration profiles (Study CS0866-A-U101).
[image: Figure 19: Olmesartan plasma concentration profiles (Study CS0866-A-U101).]
Study CS0866-A-U102 was an open label study of the single dose PK of olmesartan medoxomil in paediatric patients with hypertension between the ages of 12 months to 16 years. Subjects who met the screening criteria were stratified into four groups by age: 12-23 months, 2-5 years, 6-12 years, and 13-16 years. Children 6 years of age and older received olmesartan medoxomil 40 mg (35 kg) or 20 mg (<35 kg); children younger than 6 years received olmesartan medoxomil in suspension form at a dose of 0.3 mg/kg body weight, not exceeding 20 mg. The PK parameters were calculated using non compartmental analysis and are shown in Table 30.
Table 30: Mean plasma PK parameters of olmesartan (PK population) (Study CS0866-A-U102).
[image: Table 30: Mean plasma PK parameters of olmesartan (PK population) (Study CS0866-A-U102).]
The Pooled PK Analysis combined data from the PK and efficacy studies to develop a populations PK model for children. This was only presented in summary form. The resulting model only incorporated weight as a significant covariate for both CL and Vz/F.
[image: Formula] [image: Formula]
Based on simulation from these data, there were simulations of paediatric olmesartan exposure compared to that in adults, justifying the recommended dosing in children (Figures 16-17).
PD
No PD data were presented in the clinical dossier. The exposure-response analysis did however explore the relationship between drug exposure and AUC (Figure 18). This supported a dose response relationship between olmesartan medoxomil dose and BP effect.
[bookmark: _Ref298189548][bookmark: _Toc328333723]Clinical efficacy
Study CS0866-A-U301 was the only efficacy study; a randomised, multicentre, double blind, parallel group, prospective dose ranging study in patients 1-16 years of age with primary or secondary hypertension. A total of 359 children with hypertension were analysed by ITT in one of three cohorts (Table 31). Cohorts A and B included children 6-16 years of age while Cohort C included children aged 1-5 years. Cohorts A and C included children of any race while Cohort B only included Black children. The study was divided into 4 periods: washout, dose ranging (Cohorts A and B), placebo controlled withdrawal and finally a 46 week open label extension period. The primary outcome measures were SBP and DBP change from baseline.
Table 31: Study CS0866-A-U301 data analysis set.
[image: Table 31: Study CS0866-A-U301 data analysis set.]
For Cohorts A (mixed race) and B (Black), who were patients aged 6-16 years, olmesartan demonstrated a dose dependant reduction in both SBP and DBP compared with placebo over the initial study period (Period 2) of 3 weeks. During the 2 week withdrawal period (Period 3), both cohorts showed an increase in BP with a greater increase in BP in those who switched to placebo. During the 46 week of open label treatment (Period 4) SBP and DBP were reduced relative to study baseline. The reductions in BP were numerically greater for Cohort A than Cohort B.
For Cohort C, who were patients aged 1-5 years, olmesartan medoxomil decreased SBP by 13.31 mm Hg and DBP by 10.42 mm Hg, but while this was numerically different to the placebo group, this was not statistically different. The withdrawal phase did indicate an increase in BP in those switched to placebo but the small numbers limit the interpretation of this result.
During open label treatment (Period 4), SBP and DBP were reduced relative to study baseline. The reduction in SBP ranged from 13.6 to 16.4 mmHg while the reduction in DBP ranged from 11.0 to 14.0 mmHg.
TGA efficacy questions
The TGA asked three efficacy questions of the sponsor prior to the evaluation. The answers could not be independently verified by the evaluator from the dossier, but the methodology described in the answers appears to be appropriate to address the questions.
1. Please provide the number of children who were naïve to any pervious anti hypertensive medication.
The sponsor responded that:
“Cohort A = 59%, Cohort B = 80%, Cohort A+B = 67% and Cohort C = 63%. It appeared that relatively fewer subjects in Cohort B (the all Black subjects cohort) were reportedly in need of anti hypertension therapy prior to randomisation.”
The sponsor’s explanation the Cohort B was less likely to be diagnosed with hypertension prior to the trail is plausible and the evaluator believes that the response adequately addresses the question.

2. Please provide the number of children not on anti-hypertensive medication as a concomitant medication during the study.
The sponsor responded that:
“Cohort A = 96%, Cohort B = 95%, Cohort A+B = 96%, Cohort C = 100%.”
The evaluator believes that the sponsor’s response is adequate. The results indicate that there was a high rate of patient compliance with the protocol within the study and that the anti hypertensive effect seen is unlikely to be due to concomitant antihypertensive medication use.
3. Please provide the proportion of children that were responders to target.
The sponsor responded that:
“The overall responder status by cohort is as follows: Cohort A = 62%, Cohort B = 50%, Cohort A+B = 58% and Cohort C = 72%.”
The results for the individual cohorts were tabulated. The evaluator believes that the sponsor’s response is adequate. The number of patients who achieved target BP is adequate to support the registration of olmesartan medoxomil for hypertension in children. It should be noted that the trial was not designed to treat to target and a higher percent of children may have achieved the target BP had the design been different.
[bookmark: _Toc328333724]Analysis performed across trials (pooled analyses and meta analysis)
The pooled PK analysis is described.
[bookmark: _Toc328333725]Supportive studies
No other studies relevant to this application were supplied.
[bookmark: _Ref298189611][bookmark: _Toc328333726]Clinical safety
The dossier included two clinical studies that were assessable for safety data in children (Studies CS0866-A-U102 and CS0866-A-U301) and one clinical bioequivalence study in adults (Study CS0866-A-U101).
[bookmark: _Toc328333727]Evaluator’s overall conclusions on clinical safety
The safety data set is adequate in size and quality for children aged between 6 and 16 years. There were no deaths or drug related SAEs reported. The type and incidents of TEAEs were generally within the range expected for a drug such as olmesartan medoxomil. The concern was the high incidence of TEAEs in Cohort A in Study CS0866-A-U301. This concern was raised by the TGA and has been addressed by the sponsor (see Appendix 3). In summary the sponsor stated that:
For Period 3 of Study CS0866-A-U301, as shown in the paediatric AE table in the proposed PI, the AEs occurring at a higher incidence with olmesartan medoxomil were random, driven by small numbers. These AEs are unlikely to be truly related to olmesartan medoxomil, given the mechanism of action for this drug.
There is still, however, the possibility that some children are at greater risk of AEs with olmesartan medoxomil and this should be closely assessed by any post marketing surveillance.
[bookmark: _Toc328333728]Patient exposure
Study CS0866-A-U101 was conducted in 26 healthy adults. The exposure was two single doses in 24 subjects while the two excluded subjects only received a single dose.
Study CS0866-A-U102 was a single dose PK study in which 24 children, with hypertension, aged between 2 years and 16 years received a single dose of olmesartan, the dose of which was determined by their age and weight.
Study CS0866-A-U301 was an efficacy and safety study in children, with hypertension, aged 1 year to 17 years. The extent of exposure is shown in Table 32. 
Table 32: Study CS0866-A-U301 Extent of Exposure (days) in the Safety Population.
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[bookmark: _Toc328333729]Adverse events
PK studies
There were seven TEAEs reported by four (15.4%) subjects and one laboratory TEAE in Study CS0866-A-U101. There were six TEAEs reported by four (16.7%) patients in Study CS0866-A-U102.
In Study CS0866-A-U102, all TEAEs were considered mild in intensity, unrelated to study drug. All patients recovered from all events. In total, four (16.7%) of the 24 patients experienced six TEAEs. One patient in the 2 to 5 year age group experienced headache and fatigue. In the 6 to 12 year age group, TEAEs included somnolence and diarrhoea (one patient) and abdominal pain (one patient). In the 13 to 16 year age group one patient had a high white blood cell count (WBC) in the urine.
Efficacy study
Overall the incidence of TEAEs was greater in Cohort A than in Cohort B or C. This is concerning a subject to the pre-evaluation inquiry by the TGA. However, overall during the study in all cohorts, the majority of TEAEs were mild or moderate in intensity and considered unrelated or unlikely related to study drug.

Period 2
The incidence of TEAEs was 43.2% and 47.4% for the Cohort A patients taking low and high olmesartan medoxomil doses, respectively while of TEAEs was for the Cohort B the comparable rates were 33.9% and 28.6%. The incidence of TEAEs in Cohort C was 30.5%.
Period 3
During the placebo withdrawal period, the incidence of TEAEs was greater in Cohort A (33.0%) than in Cohort B (14.0%) and greatest in patients taking the high olmesartan medoxomil dose within each cohort. In Cohort C, patients treated with placebo had a greater incidence of TEAEs compared with olmesartan medoxomil treated patients (28.6% and 17.2%, respectively).
Period 4
During the open label period of the study, lasting up to 46 weeks, the TEAE incidence was highest in Cohort C (80.7%) compared with Cohort A (71.9%) and Cohort B (54.4%). The sponsor stated that his was not surprising considering the pre-existing comorbidities in Cohort C patients.
[bookmark: _Toc328333730]Serious adverse events and deaths
Deaths
No deaths were reported during the studies.
SAEs
There were no SAEs in either Study CS0866-A-U101 or Study CS0866-A-U102.
In Study CS0866-A-U301, Cohort A, 12 patients had a total of 23 SAEs, none of which was considered related to study drug. In Cohort B, four patients had a total of eight SAEs. One of these SAEs, relapse of systemic lupus erythematosus (SLE) was severe, considered possibly related to study drug, and resulted in the patient discontinuing study drug. The SAE was ongoing at the time of discontinuation. In a post study follow-up 33 months after the patient discontinued (February 2009), the patient’s SLE was in remission but still required treatment. No other SAEs for patients in Cohort B were considered related to study drug. In Cohort C, five patients had a total of six SAEs, none of which was considered related to study drug.
[bookmark: _Toc328333731]Laboratory findings
In Study CS0866-A-U301, there were shifts in serum potassium from normal at study baseline to high at the end of the study in Cohort A (5.0%), Cohort B (7.9%), and Cohort C (8.9%). No specific trends or dose relationship was seen. Laboratory values for some serum chemistry such as CPK and alanine aminotransferase (ALT) were elevated during the study for some patients. None of these changes were considered clinically relevant. No causative factor was readily identifiable for either the CPK or ALT abnormalities.
In Study CS0866-A-U201, one patient had slightly increased WBCs in the urine was mild and considered unrelated to study drug.
[bookmark: _Toc328333732]Safety in special populations
No special populations, other than children, were reported in this dossier.
[bookmark: _Toc241374332][bookmark: _Toc236802594][bookmark: _Toc328333733]Benefit risk assessment
[bookmark: _Toc236802595][bookmark: _Toc241374333][bookmark: _Ref307173626][bookmark: _Toc328333734]Benefits
Patients treated with olmesartan medoxomil show a dose dependent decrease in both SBP and DBP when compared with placebo; this was demonstrated to a statistically significant degree in children between 6 and 16 years. However, in children less than 6 years while there was a numerical decrease in SBP and DBP, this failed to reach statistical significance. Patients were followed in an open label follow-up study for up to 48 weeks; where continued decreases in both SBP and DBP compared to baseline occurred.
There were no long-term clinical outcomes included in the dossier.
[bookmark: _Toc236802596][bookmark: _Toc241374334][bookmark: _Ref307173657][bookmark: _Toc328333735]Risks
The main risks, associated with the use of olmesartan medoxomil, are that of unexpected or SAEs. Overall, the rate of TEAEs was consistent with the known AE profile of olmesartan medoxomil. The RMP stated that there are no new findings indicating identified or potential risks requiring special monitoring. The plan did identify a range of other risks and addressed these. In brief, these include:
Foetal and neonatal morbidity and death
Hypotension (especially in volume depleted patients)
Renal impairment
Hyperkalaemia
The sponsor asserted that these risks were unlikely to be of special concern in paediatric patients (when compared with adults) and no special precautions were required.
The evaluator identified three other areas of concern that continue to be a risk:
The paucity of PK data in children less than 6 years of age
The increased incidence of TEAEs in Cohort B from study
The difference between the studied extemporaneous preparations and that in the proposed PI:
Study CS0866-A-U201: 4 mg/mL made with 40 mg tablets
Study CS0866-A-U301: 0.5 mg/mL and 4 mg/mL (20 mg tablets used)
Proposed Preparation: 2 mg/mL made with 20 mg tablets
The evaluator thinks that it is likely that the proposed extemporaneous preparation will have similar properties to that used in the clinical trials; however the expert opinion on the dissolution data should be sought on this point.
[bookmark: _Ref307173551][bookmark: _Toc328333736]Safety specification
The AE profile identified in the Summary of Clinical Safety was found to be consistent with the clinical trial data as evaluated.
[bookmark: _Toc236802597][bookmark: _Toc241374335][bookmark: _Toc328333737]Balance
On balance, the risk/benefit of olmesartan favours registration for children. There is good data for the treatment of children 6 years and older. The data for children aged 1 to 5 years is limited but the available data available should be included in the PI.
[bookmark: _Toc328333738]Conditions of registration
Registration should be conditional on the sponsor addressing the concerns raised in this evaluation as well as satisfactorily addressing the questions asked by the TGA to their satisfaction.
[bookmark: _Toc241374336][bookmark: _Toc328333739]Conclusions
There are adequate data to support the inclusion of dose recommendations for olmesartan medoxomil for the treatment of hypertension in children although the data for children aged 1-5 years are very limited.
The clinical evaluator recommends the inclusion of dose recommendations for olmesartan medoxomil for the treatment of hypertension in children aged 6-18 years. The evaluator recommends against specific dosage recommendations in children aged 1-5 years but does recommend the inclusion of efficacy and safety data for olmesartan medoxomil in the treatment of hypertension for this age group.
Recommended conditions for registration
The data are adequate to recommend the registration of Olmetec for the treatment of children with hypertension.
A condition of registration is that the sponsor commit to the ongoing monitoring of the safety and efficacy in children treated with Olmetec. This could be in the form of any ongoing efficacy and safety post marketing study or alternatively the creation and support of a patient treatment registry. This should be in addition to the normal regulatory safety monitoring.
Second round evaluation of the sponsor's responses to the questions/requests for information
[bookmark: _Toc307174152][bookmark: _Ref328330989][bookmark: _Ref328330991][bookmark: _Toc328333746]Question:
[bookmark: _Toc307174153]Please provide an update on the regulatory status of the similar applications in the EU and Brazil, including approval dates as applicable.
[bookmark: _Toc328333747]Sponsor’s response:
An update on the regulatory status of the similar applications is shown in Table 33.
Table 33: Update on regulatory status of similar Olmetec applications.
[image: Table 33: Update on regulatory status of similar Olmetec applications.]
Evaluator’s comment:
The evaluator accepts the submitted update of the current regulatory status.
Question:
The sponsor is requested to provide a full detailed report of the population PK analysis including demographic details of the included patients and the number and timing of samples for each of these patients.
Sponsor’s response:
The Sponsor provided details of the population PK modelling and a summary of the model building process (Table 34).
Table 34: Summary of population PK model building process.
[image: Table 34: Summary of population PK model building process.]
Evaluator’s comment:
The evaluator is satisfied with the data provided and that it supports the conclusions provided in the original submission.
Question:
The sponsor is requested to provide details of the intra and inter subject variability for the population PK analysis.
Sponsor’s response:
The Sponsor provided details of the population PK modelling and a summary of the model building process (Table 35).
Table 35: Population PK parameters of final paediatric model.
[image: Table 35: Population PK parameters of final paediatric model.]
Evaluator’s comment:
The evaluator is satisfied with the data provided and that it supports the conclusions provided in the original submission.
Question:
The sponsor is requested to provide details of the exact contribution that children aged less than 6 years made to the population PK analysis.
How many data points were contributed to the analysis by each of these children and what was their precise influence on the model?
Sponsor’s response:
Table 36 summarises the data points by study (CS0866-A-U102 and CS0866-A-U301) and age groups (12-24 month, 2-5, 6-12 years and over 12 years). As shown, the distribution of PK sampling points was similar among age groups.
Table 36: Summary of the number of data points per subject by age group.
[image: Table 36: Summary of the number of data points per subject by age group.]
Bodyweight and age are highly correlated as shown in Figure 20. The effects of age and bodyweight were tested individually on CL and Vz/F, and the covariate that provided a greater reduction in objective function was retained. Weight had a greater impact than age in the covariate selection process, influencing both CL and Vz/F in the final model. Due to high correlation between age and weight, only weight was retained in the final model.
Figure 20: The relationship between age and weight of PK subjects in Studies CS866-A-U102 and CS866-A-U301.
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Evaluator’s comment:
The evaluator is satisfied with the data provided and that it supports the conclusions provided in the original submission.
Question:
The sponsor is requested to provide the most recent update available on any post marketing safety data in children.
Sponsor’s response:
An update to the 23 February 2011 search was performed on 28 March 2012 by DSPD for olmesartan post marketing AEs experienced by persons age ≤18 years old. Data from the 23 February 2011 search were provided.
The sponsor also provided both recent safety reviews (23 February 2011 and 23 March 2012) were provided and concluded that
“[t]hese spontaneous AEs and literature reports do not alter the safety profile of olmesartan in the intended paediatric population.”
Evaluator’s comment:
The evaluator is satisfied that all available data were provided in the original submission and that the recent reports do not alter the safety profile of olmesartan.
Question:
For any safety considerations raised in the clinical or nonclinical requests for information, please provide information that is relevant and necessary to address the issue in the RMP.
Sponsor’s response:
No change of the scope in the RMP submitted with this application, based upon the results of the response to question above. In addition, the sponsor commented upon four additional studies that were requested by the FDA relating to olmesartan. These studies were not in the proposed population (that is, paediatric population); however, an update regarding the status of these studies was provided.
Evaluator’s comment:
The evaluator is satisfied that that the recent reports do not alter the safety profile of olmesartan and the submission of a revised RMP was not necessary.
Second round benefit-risk assessment
[bookmark: _Toc290663810][bookmark: _Toc290663966][bookmark: _Toc290664559][bookmark: _Toc290664868][bookmark: _Toc290665024][bookmark: _Toc290665752][bookmark: _Toc290665925][bookmark: _Toc290669473][bookmark: _Toc290669646][bookmark: _Toc290715963][bookmark: _Toc290716136][bookmark: _Toc290731463][bookmark: _Toc290731636][bookmark: _Toc290731957][bookmark: _Toc290732278][bookmark: _Toc290663811][bookmark: _Toc290663967][bookmark: _Toc290664560][bookmark: _Toc290664869][bookmark: _Toc290665025][bookmark: _Toc290665753][bookmark: _Toc290665926][bookmark: _Toc290669474][bookmark: _Toc290669647][bookmark: _Toc290715964][bookmark: _Toc290716137][bookmark: _Toc290731464][bookmark: _Toc290731637][bookmark: _Toc290731958][bookmark: _Toc290732279][bookmark: _Toc272414709][bookmark: _Toc290846349][bookmark: _Toc290888886][bookmark: _Toc307174156][bookmark: _Toc328333765]Second round assessment of benefits
After consideration of the responses to clinical questions, the benefits of olmesartan in the proposed usage are unchanged from those above.
[bookmark: _Toc272414710][bookmark: _Toc290846350][bookmark: _Toc290888887][bookmark: _Toc307174157][bookmark: _Toc328333766]Second round assessment of risks
After consideration of the responses to clinical questions, the benefits of olmesartan in the proposed usage are unchanged from those above.
[bookmark: _Toc272414711][bookmark: _Toc290846351][bookmark: _Toc290888888][bookmark: _Toc307174158][bookmark: _Toc328333767]Second round assessment of benefit-risk balance
The evaluator reiterates that there are adequate data to support the registration of olmesartan medoxomil for the treatment of hypertension in children.
The clinical evaluator again recommends approval of olmesartan medoxomil for the treatment of hypertension in children aged 6-16 years and the inclusion of efficacy and safety data for children aged 1-5 years.
Second round recommendation regarding authorisation
The sponsor has answered the clinical questions raised in this evaluation and these do not change the recommendation of the original evaluation report:
The clinical evaluator recommends approval of olmesartan medoxomil for the treatment of hypertension in children aged 6-16 years. The clinical evaluator recommends inclusion of efficacy and safety data for olmesartan medoxomil in the treatment of hypertension in children aged 1-5 years.
[bookmark: _Toc247691524][bookmark: _Toc314842508][bookmark: _Toc349649351]V. Pharmacovigilance findings
[bookmark: _Toc247691526][bookmark: _Toc314842509][bookmark: _Toc349649352]Risk management plan
The sponsor submitted a RMP that was reviewed by the TGA’s Office of Product Review (OPR).
Safety specification
The sponsor provided a summary of Ongoing Safety Concerns, which are shown at Table 37.
Table 37: Ongoing Safety Concerns for Olmetec.
[image: Table 37: Ongoing Safety Concerns for Olmetec.]
Pre existing nonclinical studies and paediatric clinical studies with olmesartan medoxomil therapy did not identify any new risks compared with the known safety profile of olmesartan medoxomil in the adult population.
There are no new findings indicating identified or potential risks requiring special monitoring. Information is missing for certain special populations (for example, pregnant females) for olmesartan medoxomil. However, treatment with olmesartan medoxomil is not indicated for these populations.
OPR reviewer comment: 
It is recommended that the above summary of the Ongoing Safety Concerns is considered acceptable.
Pharmacovigilance plan
Routine pharmacovigilance is proposed by the sponsor to monitor the ongoing safety concerns associated with Olmetec.
The sponsor states in the Summary of Safety Concerns and Planned Pharmacovigilance Actions section of the RMP:
“No new safety concerns have been observed during the nonclinical and clinical development of the olmesartan medoxomil oral suspension formulation for paediatric population. The safety profile of the paediatric population is as expected from an antihypertensive agent (hypotension) or an angiotensin receptor blocker (ARB) (foetal/neonatal morbidity, hypotension, renal impairment, hyperkalaemia). The paediatric safety profile is consistent with the well known ARB safety profile in adult patients. Therefore no action beyond routine pharmacovigilance is planned.”
OPR reviewer’s summary in regard to the pharmacovigilance plan and appropriateness of milestones
The clinical evaluator has commented that the sponsor commit to
“ongoing monitoring of the safety and efficacy in children...This should be in addition to the normal regulatory safety monitoring”.
In support of the clinical evaluators comments it is recommended that the sponsor commit to additional pharmacovigilance activities for Olmetec, specifically in children 1-5 years were data is limited.
Risk minimisation activities
[bookmark: _Toc247691527]Sponsor’s conclusion in regard to the need for risk minimisation activities
Routine risk minimisation activities, via the PI, are proposed. The sponsor states in the Need for Risk Minimisation Activities section of the RMP:
“Each safety concern is expected for an antihypertensive or ARB and does not represent a new public health risk requiring additional risk minimisation activities.”
OPR reviewer comment:
Routine risk minimisation activities are considered appropriate to mitigate the risks associated with Olmetec.
Potential for medication errors
The sponsor states in the Potential for Medication Errors section of the RMP:
Preparation, presentation and labelling of the extemporaneous suspension
Preparation: The extemporaneous suspension will be prepared by the hospital/compounding pharmacist as per instructions given within the Australian Olmetec PI. For all extemporaneous products, the pharmacist must comply with the Pharmaceutical Society of Australia (PSA) "Professional Practice Standards". These standards, state that all steps of the preparation, packaging and labelling of the extemporaneous product is verified by another pharmacist.
Packaging: The suspension is prepared in an amber PET bottle with child resistant cap.
Labelling: By the pharmacist will need to be in line with PSA Professional Standard of Practice on labelling.
Labelling will include:
· Product Name (and active);
· Recommendation of dose required (based on age and weight- information is provided in the PI);
· Storage conditions (store 2-8°C) and expiry date (28 days after date of preparation);[footnoteRef:4] and [4:   The proposed shelf-life is in accordance with the PSA expiry date of 28 days for all extemporaneous products.] 

· Oral suspension storage in amber PET bottle with a child resistant closure advice that it should be kept out of reach of children.
OPR reviewer comment:
This is considered acceptable.
Toxicity in overdose
The sponsor states in the Potential for overdose section of the RMP:
“There is no experience of overdose with olmesartan medoxomil during clinical development for the paediatric population. The potential for toxicity with overdose of olmesartan medoxomil is considered to be low since single doses of up to 320 mg (8 times the maximum therapeutic dose) were well tolerated in healthy adult volunteer studies. The most likely effects of olmesartan medoxomil overdosage are hypotension and tachycardia; bradycardia could be encountered if parasympathetic (vagal) stimulation occurred. Clinically significant hypotension due to an overdose of olmesartan medoxomil requires active support of the cardiovascular system, including close monitoring of heart and lung function, elevation of the extremities, and attention to circulating fluid volume and urine output. A vasoconstrictor may be helpful in restoring vascular tone and BP, provided that there is no contraindication to its use.”
OPR reviewer comment:
This is considered acceptable. Over dosage is also covered in PI and CMI documents including a contact number for the Poisons Information Centre.
Summary of recommendations
[bookmark: _Toc314842510]It is recommended that the Delegate:
Implement RMP Version 1.0, dated 6 September 2011, including the sponsor’s response to the Section 31 request for information/documents and any future updates as a condition of registration.
It is recommended to the Delegate that the sponsor:
In support of the Clinical Evaluator’s comments, commit to additional pharmacovigilance activities for Olmetec, specifically in children 1-5 years where data is limited.
[bookmark: _Toc349649353]VI. Overall conclusion and risk/benefit assessment
[bookmark: _Toc247691528]The submission was summarised in the following Delegate’s overview and recommendations:
[bookmark: _Toc314842511][bookmark: _Toc349649354]Quality
With regard to chemistry and quality control, data were provided to demonstrate that:
The proposed compounding mixtures (Ora Sweet and Ora Plus) are of suitable quality.
The resulting suspension is chemically and physically stable when stored at 2-8°C for at least 28 days (the maximum time proposed) in amber PET bottles with child resistant caps.
The sterility of the suspension over the storage period of 28 days was evaluated by the microbiology section. There were no unresolved issues and there were no microbiological objections to the suspension.
A suitably accurate device (syringe or measuring cup) can be used to dispense the suspension. A 10 mg dose would require 5 mL of the 2 mg/mL suspension and this volume can be measured adequately using standard devices.
With regard to bioavailability, the pharmaceutical chemistry section evaluated the bioequivalence study comparing the oral suspension (4 mg/mL suspension prepared from 20 mg tablets) with 40 mg tablets. There were adequate justifications for not providing a study using a suspension prepared according to the PI, namely a suspension of 2 mg/mL and for the use of 40 mg tablets instead of 20 mg tablets. Both the test method used to determine olmesartan levels in plasma samples and the study design to determine bioequivalence were suitable. The olmesartan tablet and suspension were bioequivalent in relation to both the extent and rate of absorption (90% CI for AUC0-t = [97.7, 113.3] and 90% CI for Cmax = [97.8, 116.3]) with no change in Tmax.
The pharmaceutical chemistry section is now of the opinion that the submission is approvable from a pharmaceutical chemistry perspective. A number of recommendations for amendments to the PI were endorsed strongly by the clinical Delegate. The most important of these are that there should be a statement that the stability of the suspension in larger bottles has not been established, that there should be a statement that any unused suspension must be discarded after 28 days from the date of preparation, that there is an unqualified, stand alone phrase ‘Dosing of 10 mg use suspension’ which should be clarified[footnoteRef:5] and that the PI must explicitly state that the oral suspension should be prepared by pharmacists only. Again, the Delegate strongly agrees with all these recommendations. The ACPM is asked for its views on these matters. [5:   In an e-mail response of 3 July 2012, the sponsor has addressed this issue.] 

The pharmaceutical chemistry section also made the suggestion that the directions for preparing a 2 mg/mL suspension may be rewritten so that any of the registered strength tablets may be used, that is, 10 mg, 20 mg or 40 mg. The Delegate understands that the motivation for this suggestion arises from the possibility that there may be a cost savings incentive for the preparer of the suspension to use the 40 mg tablets as only half the number of tablets will be required to produce the same volume of suspension compared with the number of 20 mg tablets. In an e-mail response to the second round evaluation reports, the sponsor does not agree with this proposition as the current text in the PI is based on the stability data in the dossier, the latter being only available for the 20 mg strength. The Delegate is prepared to accept the sponsor’s argument provided that the wording in the PI is strengthened to make it very clear that only the 20 mg tablets and no other strength tablets are to be used in the preparation of the suspension. The ACPM is also asked to indicate its opinion on this matter.
[bookmark: _Toc314842512][bookmark: _Toc349649355]Nonclinical
There was no requirement for a nonclinical evaluation in a submission of this type.
[bookmark: _Toc247691530][bookmark: _Toc314842513][bookmark: _Toc349649356]Clinical
The clinical evaluator has provided a report on the submitted data, which included two PK studies and one clinical study as well as a combined PK analysis using population PK methodology. The sponsor also included responses to a series of pre submission questions asked by the TGA. The evaluator came to the conclusion that dosage instructions for the use of olmesartan medoxomil in the treatment of hypertension in children aged 6-16 years could be approved. However, for children aged 1-5 years, while he did not recommend approval of the insertion of dosage instructions, the evaluator recommended approval for the inclusion of efficacy and safety data.
Pharmacology
Pharmacokinetics
Study CS0866-A-U101 was a comparative, randomised, single dose, two way crossover bioavailability study of a compounded 4 mg/mL olmesartan medoxomil suspension (10 mL of suspension, that is, with 40 mg olmesartan medoxomil) versus a 40 mg olmesartan medoxomil tablet, each administered with 240 mL of water. The study enrolled 26 healthy adult volunteers of whom 24 completed the study. The results demonstrated that the suspension and the tablet were bioequivalent.
Study CS0866-A-U102 was an open label study of the single dose PK of olmesartan medoxomil in paediatric patients with hypertension conducted in six centres in the US. It was planned that the study should include 40 patients but only 33 were screened and of these latter 24 were enrolled and completed the study. It had been planned that there should be 10 subjects in each of the following age groups: 12-23 months, 2-5 years, 6-12 years and 13-16 years. As it turned out the number of completers in each of these age groups was: 0 for the 12-23 months, 4 for the 2-5 years, 10 for the 6-12 years, and 10 for the 13-16 years. Thus the data were of limited value in children less than 6 years of age. Mean Tmax was 2.8 h in the 6-12 years group and 2.7 h in the 13-16 years group, similar to the reported Tmax of 2 h in adults. There were no new data on drug distribution. Children (at least those aged at least 6 years) had a similar rate of clearance (weight adjusted) to that in adults.
PD
There were no specific PD studies in the submission. However, the clinical evaluator did briefly mention an exposure-response analysis done as part of the pivotal efficacy/safety study. This analysis explored the relationship between drug exposure and AUC and supported a relationship between olmesartan medoxomil dose and effect on BP.
Efficacy
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Study CS0866-A-U301, the pivotal study, was a randomized, multicentre, double blind, parallel group, prospective, dose ranging study in patients 1-16 years of age with primary or secondary hypertension. There were 25 clinical sites in the US, 14 in South America, 17 in Africa, and 9 in India.
Subjects were enrolled into 1 of 3 Cohorts, A, B or C, based on age and ethnicity. Subjects 6-16 years of age were enrolled into Cohort A with approximately half aged 6-12 years and the remainder 13-16 years. Approximately 15% of the patients in Cohort A were to be of Black or African descent. When a minimum of 28 black patients were randomised into Cohort A, enrolment in Cohort B was commenced. Only Black patients aged 6-16 years of age were enrolled into Cohort B. Subjects aged 1-5 years were enrolled into Cohort C regardless of colour/ethnicity. Approximately 340 patients were planned with 180 in Cohort A, 100 in Cohort B, and 60 in Cohort C.
The study comprised four periods:
Period 1/Screening from 2 weeks before randomisation to randomisation;
Period 2/Dose Response (high dose versus low dose; double blind) in Cohorts A and B and open label 0.3 mg/kg in Cohort C with Period 2 lasting from the time of randomisation through Week 3;
Period 3/Placebo controlled withdrawal consisting of a randomised withdrawal over a maximum of 2 weeks
Period 4/Open Label over 46 weeks.
Study designs are displayed in Figures 10-11.
In Cohort A, 282 patients were screened, 190 were randomised and received medication in Period 2 and of these 149 completed the study (Figure 12). In Cohort B, 140 patients were screened, 112 were randomised and received medication in Period 2 and of these 83 completed the study (Figure 13). In Cohort C, 80 patients were screened, 60 were randomised and 59 received medication in Period 2 and of these 57 completed the study (Figure 14). Dose was determined by weight band in Cohorts A and B (weight between 20 and 35 kg and weight above 35 kg) and by the formula 0.3 mg/kg in Cohort C.
In Cohort B, 86.6% of patients had primary hypertension, and in Cohort A 67.4% had primary hypertension. In contrast to Cohorts A and B, only about a third of patients in Cohort C had primary hypertension. Genitourinary abnormalities such as nephritic syndrome were present in 59.3% of patients in Cohort C.
Results of pivotal Study CS0866-A-U301
The primary efficacy variables were SBP and DBP at the end of Period 2.
Cohorts A and B (6-16 years)
For Period 2 in Cohorts A and B (6-16 years), dose dependent decreases in SBP and DBP were observed in the study. These dose responses remained statistically significant with the olmesartan dose adjusted for baseline body weight. For the low dose group at the end of Period 2, the mean changes from study baseline in SBP were -7.76 mm Hg in Cohort A and -4.73 mm Hg in Cohort B. The corresponding changes in high dose group were -12.58 mm Hg in Cohort A and -10.68 mm Hg in Cohort B. For the low dose group at the end of Period 2, the mean changes from study baseline in DBP were -5.52 mm Hg in Cohort A and -3.49 mm Hg in Cohort B. The corresponding changes in the high dose group were -9.50 mm Hg in Cohort A and -7.58 mm Hg in Cohort B. The other tables and figures in this section which deal with the graphical concepts of intercept and slope are not so easy to interpret and the sponsor is asked to clarify their meaning in the pre ACPM response.
For Period 3, the period of placebo controlled withdrawal, in Cohort A and the combined Cohort A+B, patients continuing on olmesartan medoxomil maintained the lower mean SBP and DBP values achieved at the end of Period 2 whereas patients switched to placebo did not. In Cohort B, increases in mean SBP values were noted in both patients continuing on olmesartan medoxomil (1.37 mm Hg) and those on placebo withdrawal (3.79 mm Hg), the difference not being statistically significant. Increases in mean DBP values were also noted in both patients continuing on olmesartan medoxomil (1.94 mm Hg) and those on placebo withdrawal (3.25 mm Hg), the difference once again not being statistically significant.
For Period 4, the open label period, mean SBP and DBP were reduced relative to study baseline. The mean reduction from study baseline in SBP in Cohort A and the combined Cohort A+B was consistently at least 10 mm Hg at all visits during the 46 week treatment period. In Cohort B, the mean reduction from study baseline ranged between 7.5 mm Hg and 13.1 mm Hg. Similar reductions but of slightly smaller magnitude were observed for DBP. Once again, the magnitude of mean reductions from study baseline was smaller in Cohort B.
Cohort C (1-5 years)
For Period 2 in Cohort C (1-5 years), the mean reductions from study baseline were -13.31 mm Hg for SBP and -10.42 mm Hg for DBP. These changes were statistically significant.
For Period 3, the period of placebo controlled withdrawal, in Cohort C, mean increases in SBP were noted for patients continuing on olmesartan medoxomil (1.36 mm Hg) and patients on placebo (4.95 mm Hg). Mean DBP values also increased for patients continuing on olmesartan medoxomil (0.31 mm Hg) or placebo (3.77 mm Hg). The differences in each case were not statistically significant.
For Period 4 in Cohort C, mean BP values were reduced relative to study baseline. The mean reduction from study baseline in SBP ranged between 13.6 and 16.4 mm Hg while that for DBP ranged between 11.0 and 14.0 mm Hg.
Compliance with the taking of medication was generally good being very good for Cohort C, the latter perhaps being a reflection of the greater supervision inherently required and applied when administering medication to young children.
Analyses performed across trials
Pooled PK and exposure-response analyses were performed across two studies, Studies CS0866-A-U102 and CS0866-A-U301. In total, the results of 113 paediatric patients from these two studies were used in the PK analysis and the results of 89 paediatric patients from the pivotal Study CS0866-A-U301, were used in the exposure-response analysis. The analyses used a previously developed population PK model in 472 adult subjects.
The pooled PK analysis found weight to have a larger impact than age in the covariate selection process. Weight influenced clearance and central volume of distribution in the final model. No other covariates were statistically significant. When paediatric clearances were weight normalised to 73 kg in the final model, the adult/paediatric ratio for clearance was 0.95 [0.92, 0.97], indicating that, when adjusted for weight, paediatric clearance is similar to that of adults. It must be remembered that the data supporting a dose for children under 6 years of age is limited.
In the exposure-response analysis, the relationships between changes from baseline in BP and drug exposure (the latter both as AUC and dose per body weight) were investigated using linear regression for both SBP and DBP. The results of this analysis were consistent with the results of the clinical study, confirming a dose response relationship between olmesartan dose and the degree of BP reduction.
Summary of efficacy
Study CS0866-A-U301 was the only efficacy study.
For Cohorts A (mixed ethnicity) and B (Black), which enrolled patients aged 6-16 years, olmesartan demonstrated a dose dependent reduction in both SBP and DBP compared with placebo over the initial study period (Period 2) of 3 weeks which was the primary efficacy outcome. During the 2 week withdrawal period (Period 3), both cohorts showed an increase in BP with a greater increase in those switched to placebo. During the 46 weeks of open label treatment (Period 4), both SBP and DBP were reduced relative to study baseline. The reductions in BP were numerically greater for Cohort A than for Cohort B.
For Cohort C with patients aged 1-5 years, olmesartan decreased SBP by a mean 13.31 mm Hg and DBP by a mean 10.42 mm Hg. In his summary of efficacy, the evaluator states that while this was numerically different from the result in the placebo group, it was not statistically significantly different. The Delegate seeks clarification from the sponsor on this point. It is the Delegate’s understanding these changes occurred in Period 2 where there was no placebo group and the change was that from baseline, that is, the comparator value was the patient’s own baseline value. In his original reporting of the efficacy in Period 2 in Cohort C of the clinical evaluation report, the clinical evaluator states that the change from baseline was statistically significant. Again, the sponsor is asked for clarification. The withdrawal phase, Period 3, did indicate an increase in BP in those switched to placebo but small numbers limited interpretation of this result according to the evaluator. The sponsor is asked to clarify the actual numbers. The number available for analysis in Period 2 in Cohort C was 59 and that in Period 4 was 57. So the number available for analysis in Period would appear to have been at least 57. During Period 4 in Cohort C, both SBP and DBP were reduced relative to study baseline.
TGA efficacy related questions asked prior to the submission of the dossier
The TGA asked three efficacy related questions of the sponsor in the pre submission phase.
The sponsor was first asked to provide data on the number of children naive to any previous anti hypertensive medication. The data indicated that relatively fewer subjects in Cohort B (19.6%) were on anti hypertensive medication prior to randomisation compared to subjects in Cohort A (41.1%) and Cohort C (36.7%). The sponsor’s explanation that subjects in Cohort B were less likely to be diagnosed with hypertension prior to the trial is plausible both to the clinical evaluator and the Delegate.
The sponsor was next asked to provide data on the number of children on anti hypertensive medication as a concomitant medication during the study. Only small numbers of patients were on concomitant anti hypertensive medication, 3.7% in Cohort A, 5.4% in Cohort B, and 0% in Cohort C. These data plus the generally high rates of compliance with taking olmesartan in the study provide strong reassurance that the anti hypertensive effects observed were due to the olmesartan and not to any concomitant anti hypertensive medication.
Finally, the sponsor was asked to provide data on the proportions of children who were responders to target. The overall responder rates by Cohort were as follows: 62.2% for Cohort A, 50.0% for Cohort B, and 72.4% for Cohort C. In Cohorts A and B, there was a dose response observable in the responder rate in moving from the low to high olmesartan doses, a dose response not as marked in Cohort B. As the trial was not designed to treat to target, the percentages stated may be under estimates of the true responder rates. The Delegate finds these data reassuring.
Safety
There would appear to have been adequate long term exposure to olmesartan in Cohorts A and B, generally over 200 days. The sponsor is requested to provide a summary of the long term exposure in Period 4 for subjects in Cohort C.
In the paediatric PK Study CS0866-A-U102, 4/24 (16.7%) patients experienced 6 TEAEs. All 6 TEAEs were considered mild in intensity, unrelated to study and all patients recovered from all events. One patient in the 2-5 year age group experienced headache and fatigue. In the 6-12 age group, TEAEs included somnolence and diarrhoea (1 patient) and abdominal pain (1 patient). In the 13-16 age group, 1 patient had a high urinary WBC.
In the dose ranging period, Period 2, of the pivotal efficacy/safety Study CS0866-A-U301, the incidence of TEAEs was greater in Cohort A (45.3%) than in Cohort B (31.3%) or Cohort C (30.5%). Headache was the predominant TEAE during Period 2 in both Cohort A and Cohort B with the incidence approximately doubled in the group taking high dose olmesartan compared with the group taking the low dose. Notable differences in the rates of TEAEs between Cohort A and Cohort B were observed for upper abdominal pain (4.21% versus 0.89%, respectively), pyrexia (4.21% versus 0.89%, respectively), pharyngitis (3.16% versus 0.0%, respectively), upper respiratory tract infections (5.79% versus 1.79%, respectively), dizziness (5.79% versus 0.89%, respectively), headache (11.05% versus 7.14%, respectively) and pharyngolaryngeal pain (3.68% versus 0.0%, respectively). The sponsor is asked to comment on these observed differences. Generally for Cohort C, there were low rates of these various TEAEs with the exception of pyrexia (3/59 or 5.08%) and cough (3/59 or 5.08%).
In Period 3, the placebo withdrawal period of the pivotal study, the incidence of TEAEs was again greater in Cohort A (33.0%) than in Cohort B (14.0%) and greater in the patients taking the high olmesartan dose compared with the low olmesartan dose in each cohort. Again, headache was the predominant TEAE. In Cohort C, patients treated with placebo had a greater incidence of TEAEs (28.6%) compared with the olmesartan treated patients (17.2%).
During the longest period of the pivotal study, the open label period lasting up to 46 weeks, Period 4, the TEAE incidence was highest in Cohort C (80.7%) compared with Cohort A (71.9%) and Cohort B (54.4%). Given the pre existing co morbidities in Cohort C patients, this is not surprising. Nor is it surprising that the dominant system organ class of TEAEs was that of infections and infestations in all cohorts in Period 4. Headache remained the most frequently reported single TEAE for Cohorts A and B.
No clinically significant effects on growth or development were observed over the 48 week trial.
There were no deaths reported during any of the studies. There were no SAEs in the paediatric PK study. In the pivotal study, 12 patients in Cohort A had a total of 23 SAEs, none of which was considered related to the study drug; 4 patients in Cohort B had a total of 8 SAEs, one of which, a relapse of SLE, was judged severe and possibly related to the study drug. No other SAEs for patients in Cohort B were considered related to the study drug. The sponsor is asked to comment on the case of SLE. In Cohort C, 5 patients had a total of 6 SAEs, none of which was considered related to the study drug.
As expected, there were shifts in serum potassium from normal at study baseline to high at the end of the study in Cohort A (5.0%), Cohort B (7.9%) and Cohort C (8.9%). There were no other significant trends in either haematological or clinical chemistry shifts.
No patients discontinued in the paediatric PK study. In the pivotal study, 4 patients discontinued due to TEAEs in Cohort A and 1 patient discontinued due to a TEAE in Cohort B (the patient with SLE). In Cohort A, the TEAEs regarded as possibly causally related were hypoaesthesia, BP increased and dizziness and for each of these events, the patient recovered.
In patients less than 18 years of age, a total of 6 post marketing cases were identified, 3 involving accidental exposure with no AEs and the other 3 reporting non serious AEs.
Summary of safety
The Delegate would agree with the clinical evaluator that the safety data set is adequate for children aged between 6 and 16 years. Although there were smaller numbers of children in Cohort C (1-5 years), what data there is suggests lower rates of AEs, both non serious and serious in the younger age group. There were no new signals or trends in the safety data. The higher incidence of TEAEs in Cohort A compared with Cohort B is of some concern and the sponsor is asked to comment on this. Prior to the submission of the dossier, the sponsor was asked to explain, if possible, the higher SAE rate in Cohort A compared to other cohorts. Apart from the subjective interpretation that black subjects may tolerate AEs better than Caucasians, the Delegate was more swayed by the possibility of differences in regional practices for the assigning of SAEs and by the fact many of the cited SAEs appeared to stem from chronic conditions which had a low probability of originating during the treatment period.
The clinical evaluator was of the opinion that the safety specifications outlined in the proposed RMP were consistent with the AE profile observed in the clinical trial data.
Second round evaluation of the sponsor’s response to the Section 31 questions
The sponsor provided an update on the international regulatory status of the submission. The sponsor provided details of the population PK modelling that included details of the intra and inter subject variability and a summary of the model building process all of which were acceptable to the clinical evaluator. Updates to post marketing data did not alter the safety profile of olmesartan. The clinical evaluator concluded that a revised RMP was not necessary.
[bookmark: _Toc314842514][bookmark: _Toc349649357]Risk management plan
An RMP was evaluated by the RMP evaluator in the Office of Product Review.
The RMP evaluator recommended that the Delegate implement RMP Version 1.0, dated 6 September 2011, including the sponsor’s response to the Section 31 request for information/documents and any future updates as a condition of registration.
The RMP evaluator recommended to the Delegate that the sponsor commit to additional pharmacovigilance activities for Olmetec, specifically in children aged 1-5 years where data is limited. The RMP evaluator noted that this was in support of the clinical evaluator’s comments in relation to this issue. The sponsor is requested to indicate what specific additional pharmacovigilance activities for Olmetec are feasible, especially in children aged 1-5 years.
[bookmark: _Toc247691531][bookmark: _Toc314842515][bookmark: _Toc196046505][bookmark: _Toc196046949][bookmark: _Toc349649358]Risk-benefit analysis
Delegate considerations
PK/Efficacy
There is a paucity of PK data in children aged less than 6 years and this will have to be acknowledged explicitly and in detail in the proposed PI. There must be full, comprehensive reporting of the Study CS0866-A-U102 (Study 102), the PK study in hypertensive children aged 1-16 years and any population PK modelling used on top of the results of that study. What evidence there is suggests that the clearance of olmesartan in paediatric patients is similar to that in adult patients when adjusted by body weight.
The clinical evaluator observed that a statistically significant dose dependent decrease in both SBP and DBP, when compared with placebo, was demonstrated in children aged 6-16 years. He also observed that for children aged 1-5 years there were also dose dependent decreases in both SBP and DBP demonstrated but for this age group they were not statistically significant. As already noted, the Delegate is seeking clarification from the sponsor, in its pre ACPM response, regarding this issue. In the pivotal trial the only placebo controlled comparisons available were those made during Period 3, the period beginning at Week 4 and ending after 1 or 2 weeks. However, the primary efficacy variables were SBP and DBP at the end of Period 2 and in particular the mean change from baseline in these parameters to the end of Period 2. It would appear to the Delegate that in both groups, that is, in the younger aged 1-5 years and in the older aged 6-16 years, the primary efficacy endpoint was achieved with statistical significance. It would also appear to the Delegate that the failure to achieve statistical significance in the younger age group was in relation to the parameters studied in Period 3, the period of placebo controlled withdrawal.
In relation to the Period 3 findings for the younger age group or Cohort C, it was observed that from Period 3 baseline to the end of Period 3, mean increases in SBP were noted for patients continuing on olmesartan medoxomil (1.36 mm Hg) and patients on placebo (4.95 mm Hg). Mean DBP values also increased for patients continuing on olmesartan medoxomil (0.31 mm Hg) or placebo (3.77 mm Hg). Clearly the mean increases in BP were numerically larger for the placebo withdrawal patients compared with the patients continuing on olmesartan medoxomil. However, the differences were not statistically significant. In the Delegate’s opinion, this is not surprising. Not only was the study probably not powered for subgroup analyses but Period 3 was only a short period of 1-2 weeks. It is almost certain that if it had been longer, that is, as long as the preceding treatment period, Period 2, then both the SBP and DBP would have increased further in the placebo group compared with the subjects who had not been withdrawn from the active olmesartan. The sponsor is asked to comment on this.
Unfortunately, there is no discussion of the statistical analysis plan in the clinical evaluation report. The Delegate assumes that the study would have powered to examine changes in BP in the entire population, that is, in the population aged 1-16 years but not necessarily powered to examine the same changes in the various subgroups or cohorts. The sponsor is requested to clarify this issue in detail in its pre ACPM response.
It was also clear to the Delegate that the BP responses were maintained in each of the cohorts in the open label period of treatment, that is, in Period 4 which lasted up to 46 weeks. Also post hoc analyses of the rates of responding to target were reassuring. There were no long term clinical outcomes studied.
Safety and RMP
The safety data overall did not show any evidence any new signals with regard to the nature of the AEs or the frequency of the known AEs associated with olmesartan treatment. The AE profile from the clinical trial data in children was consistent with the safety specifications of the RMP. The RMP identified the most important risks as being:
Foetal and neonatal morbidity and death (there has been a long standing precaution in the PIs of all ACE inhibitors and angiotensin receptor blockers, a precaution which states that drugs that act directly on the rennin angiotensin system can cause foetal and neonatal morbidity and death when administered to pregnant women);
Hypotension (especially in volume depleted patients);
Renal impairment; and
Hyperkalaemia.
The Delegate agrees with the sponsor that these risks are unlikely to be of special or extra concern in the paediatric population when compared with the adult population.
Interestingly, the AE profile in the younger cohort, that is, Cohort C, appeared to show that olmesartan was better tolerated in this age group than in the older age group, at least for Periods 2 and 3. No doubt some of this would be associated with the greater difficulty in obtaining a history from a younger child. However, the sponsor is invited to comment on this observation. The young children in Cohort C had the highest rate of TEAEs (80.7%) in Period 4 which was the longest period of the study at 46 weeks. However, this was also the group with the highest rates of secondary hypertension and therefore associated co morbidities.
In view of the fact that only relatively small numbers of younger children were studied, the sponsor has been asked to detail possible or feasible pharmacovigilance activities in the post marketing setting which could be directed to elucidating and clarifying further the precise AE profile of olmesartan in the younger age group, that is, the group aged 1-5 years.
Indication
There are no changes proposed to the Indications.
Summary
From the evidence presented, the Delegate is presently inclined to the opinion that there were real, positive changes observed with regard to BP response in all the age groups treated, both younger and older. There are no significant signals of any new concerns regarding the AE profile of olmesartan in the paediatric population.
Provided that the sponsor can satisfactorily address all the issues raised above by the Delegate in its pre ACPM response, the Delegate is of the view that dosage instructions for both age groups should be permitted in the PI. The ACPM should note that although the studies only enrolled paediatric subjects between the ages of 1-16 years, the usual definition of paediatric (including adolescent) extends to 18 years. It would be perverse to exclude the group of 17 and 18 year olds from the dosage instructions and so the Delegate would support the sponsor’s request for dosage instructions to cover the range 1-18 years.
Recommendation
I propose to approve this submission by Merck Sharp & Dohme (Australia) Pty Ltd to register new dosage instructions for children aged 1-18 years, based on the safety and efficacy of the product having been satisfactorily established for the indication below, for the reasons stated above in the Risk/Benefit Discussion.
“Olmetec is indicated for the treatment of hypertension.”
The Delegate intends to impose one condition of registration, namely the implementation of the RMP version 1.0, dated 6 September 2011 and any future updates. The sponsor is requested to clarify any commitments made to amend the RMP since 6 September 2011, for example, as part of the response to the consolidated list of Section 31 questions and to confirm the version number and date of the current RMP.
The sponsor should address the following issues in the pre ACPM response:[footnoteRef:6] [6:   Sponsor comment: “The sponsor provided responses to these questions in the pre ACPM response.”] 

An update to the registration status (with dates) for this submission of Olmetec (olmesartan medoxomil) in the US, Europe/UK, Switzerland, Canada and New Zealand including any withdrawals, rejections or deferrals.
The sponsor is requested to explain briefly the analysis displayed in Tables 12-17 and Figures 14-15 of the clinical evaluation report, that is, the analysis employing the graphical concepts of intercept and slope.
The Delegate has asked the sponsor to clarify precisely the primary efficacy outcomes in Cohort C, the age group 1-5 years. There appears to be some confusion in the reporting of these results in the clinical evaluation report.
The sponsor is requested to provide a summary of the long term exposure in Period 4 for subjects in Cohort C.
The sponsor is asked to comment on the observed differences in the rates of certain TEAEs between Cohorts A and B.
The sponsor is asked to comment on the case of SLE.
The sponsor is requested to indicate what specific additional pharmacovigilance activities for Olmetec are feasible and/or possible, especially in children aged 1-5 years.
The sponsor is asked for a comment on the likelihood of further increases in the BP of subjects on placebo in Period 3 if the latter had been somewhat longer.
The sponsor is requested to clarify precisely the statistical power of the study, particularly in relation to subgroup analyses.
The sponsor is requested to comment on the apparently lower rates of TEAEs in Cohort C as compared with either Cohorts A or B, at least for Periods 2 and 3.
See paragraph above for the question about RMP version control.
Response from sponsor
Merck Sharp & Dohme concurs with the Delegate’s proposed action to approve the application to register new dosage instructions for Olmetec for children aged 1-18 years for the following indication:
Olmetec is indicated for the treatment of hypertension
The recommended starting doses of Olmetec are based on age and/or weight and are summarised in Table 1.
Pharmacokinetics and bioequivalence
Using three studies:
one study in healthy adults CS0866-A-U101 bioequivalence between the tablets and the proposed extemporaneous suspension; and
two studies in hypertensive children aged 1-16 years:
PK in Study CS0866-A-U102 and
sparse sampling from Study CS0866-A-U301, a randomised, multicentre, double blinded, parallel group, prospective dose ranging study,
the proposed dose form was bioequivalent, and the PK parameters of 6-16 year old subjects were similar to those estimated in prior studies with adults, that is, total body clearance and volume of distribution were proportional to body weight. The time of peak blood level and the plasma half lives were similar across all age groups, though only very small numbers of younger children were included in the studies.
Efficacy and safety
The design of Study CS0866-A-U301 (randomised, multicentre, double blinded, parallel group, prospective dose ranging), in the efficacy and safety study in paediatric population aged 1 to 16 years is shown below. The study comprised of four periods (Figures 21-22) and subjects were divided into three groups (cohorts) based on age and ethnicity:
A: 6-16 years "All races"
B: 6-16 years "All Blacks"
C: 1-5 years "All races"
Figure 21: Study design Cohort C (aged 1-5 years of age).
[image: Figure 21: Study design Cohort C (aged 1-5 years of age).]
Figure 22: Study design Cohorts A and B (aged 6-16 years of age).
[image: Figure 22: Study design Cohorts A and B (aged 6-16 years of age).]
The efficacy variables were SeSBP and SeDBP. A BP reduction of 3 mm Hg or greater was considered clinically meaningful. After a written request from the FDA, the primary endpoint was:
dose response in SeSBP and SeDBP for subjects 6 to 16 years of age at the end of Period 2 and
evaluation of withdrawal effect in Period 3.
Additional analyses for this study were requested by the TGA on subjects who reached to target and were on prior medications. The percentages between cohorts were balanced for subjects not taking concomitant anti hypertensive medications. Relatively fewer subjects in Cohort B were treated with anti hypertensive therapy prior to randomisation. The percentage of subjects naïve to prior anti hypertensive treatment was balanced between the low versus high dose groups within Cohort A and B.
Efficacy
a. Period 2 (randomised, double blind dose response – 3 weeks)
Across all age groups, olmesartan medoxomil significantly reduced both SeSBP and SeDBP (p < 0.0001). In subjects aged 6-16 years, a statistically significant dose response (low dose versus high dose) was observed for both SeSBP and SeDBP (p < 0.0001). Subjects aged 1-5 years received only one dose (0.3 mg/kg) and therefore no dose response data were evaluated.
b. Period 3 (randomised, placebo-controlled, withdrawal response – 2 weeks)
Subjects who continued on olmesartan medoxomil had smaller increases in SeSBP and SeDBP compared to those switched to placebo. The differences in the mean change of SeSBP or SeDBP by olmesartan medoxomil compared to placebo were clinically meaningful (greater than 3 mmHg). These differences were statistically significant in subjects aged 6-16 years.
Safety
Due to the small subject numbers, safety data are presented by all cohorts and study period (Period 2, 3 and 4). Overall, the majority of TEAEs were mild or moderate in intensity and considered unrelated or unlikely related to study medication. Headache was the most frequently reported TEAE in Cohorts A and B. Dizziness was greater in Cohort A than in Cohort B. Reports of dizziness and headache appear to be dose related. There was only one possibly related SAE (SLE relapse) in Cohort B. Overall, these spontaneous AEs and literature reports do not alter the safety profile of olmesartan medoxomil in the intended paediatric population. Within the proposed dosing regimen, there is an acceptable risk/benefit profile for paediatric patients, similar to that seen in the adult population.
The three studies conducted for the paediatric population showed a safe and effective profile in subjects 1-16 years of age.
Due to the lack of food effects, and the minimal risk of drug to drug interaction, olmesartan is a good drug to treat hypertension in children and adolescents.
Overall based on the study results, the risks to the paediatric population are assumed to be no different than what has been documented in the adult population profiled in the product information.
Comments on the PI
In general, Merck Sharp & Dohme agree with the Delegate, the clinical evaluator, and the chemistry evaluator; however, there are some points with which the sponsor does not concur:
Use in children statement: the sponsor disagrees with the change recommended by the clinical evaluator, given that nonclinical information is available showing effects on developing renal systems.
Full description of PK Study CS0866-A-U102: the sponsor disagrees to include a more detailed description, in line with similar text surrounding this section.
Baseline/demographic characteristics in clinical trials section: the sponsor does not concur to include these details in the PI.
Delegate's requests for information
The Delegate has raised a number of questions in the Delegate's Overview. It was not possible to provide answers to all of these within Sponsor's Comments on Evaluations, and so answers have been provided in Additional Questions raised by the Delegate.
Implementation of RMP
The sponsor notes that the Delegate intends to impose one condition of registration, that is, the implementation of the RMP. The sponsor confirms that the current version of the RMP is Version 1.0 dated 6 September 2011.
In addition, MSD is investigating the feasibility of further pharmacovigilance activities, particularly in the 1-5 year age group, as described in Additional Questions raised by the Delegate.
Conclusion
In conclusion, Merck Sharp & Dohme agrees with the Delegate's proposed action to recommend the approval of the expanded dosage instructions for children aged 1 to 18 years to treat hypertension with Olmetec.
Advisory Committee Considerations
The ACPM, taking into account the submitted evidence of efficacy, safety and quality, agreed with the Delegate and considered these products to have an overall positive benefit-risk profile for the:
Inclusion of dosing instructions for the paediatric population for the currently registered indication (The treatment of hypertension).
In making this recommendation, the ACPM agreed with the Delegate with the proposed 1-18 year old age group, and that the limitations in current data for the age 1-5 years can be appropriately addressed in the PI and CMI. However, the ACPM expressed concern that the sponsor had not fully addressed the issues set out by the Delegate, particularly in regard to the inclusion of clinical trial information in the PI.[footnoteRef:7] [7:   Sponsor comment: “The sponsor provided an revised PI which was considered acceptable by the Delegate”.] 

The ACPM agreed with the Delegate to the proposed amendments to the PI and CMI and specifically advised on the inclusion of the following:
a statement in the Dosage and Administration and Precautions sections to more accurately reflect the evidence for use in children aged over 1 year and up to age 18 years; and the requirement to only use the 20 mg tablets in the preparation of the oral suspension dosage forms.
a statement in the Clinical Trials and Precautions sections of the PI to ensure the complete and accurate inclusion of details from the clinical studies, and specifically the PK Study CS0866-A-U102 and baseline demographic characteristics, as requested by the Delegate.
a statement in the Precautions section, to ensure consistency, that an estimated GFR of less than 25 mL/min/1.73 m2 in paediatric renal patient defines renal impairment.
The ACPM agreed with the Delegate on the proposed conditions of registration requiring the implementation of the RMP.
The ACPM advised that the implementation by the sponsor of the recommendations outlined above to the satisfaction of the TGA, in addition to the evidence of efficacy and safety provided would support the safe and effective use of these products.
[bookmark: _Toc247691532][bookmark: _Toc314842516][bookmark: _Toc349649359]Outcome
Based on a review of quality, safety and efficacy, TGA approved the registration of Olmetec (containing olmesartan medoxomil) with the new paediatric dosing instructions in the Dosage and Administration section of the PI.
Specific conditions of registration applying to these therapeutic goods:
1. Details of the distribution of the drug including quantities and forms of products distributed and related batch numbers should be supplied on request while the drug remains on the ARTG.
1. The sponsor is to implement in full the RMP, version 1.0, dated 6 September 2011 and any subsequent updated versions as agreed with the Office of Product Review.
1. The sponsor is to submit to the Office of Product Review of the TGA a report on the sponsor’s investigations into the feasibility of further pharmacovigilance activities, particularly with regard to the 1-5 year age group. The lodgement of this report will be required within 6 months of the date of the approval letter for this submission.
[bookmark: _Toc247691533][bookmark: _Toc314842517][bookmark: _Toc349649360]Attachment 1.	Product Information
The following Product Information was approved at the time this AusPAR was published. For the current Product Information please refer to the TGA website at <http://www.tga.gov.au/hp/information-medicines-pi.htm>.
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Cohort A and Cohort B
Period IT Period IIT Period IV*
Weight Dose Group Dosing Regimen
| RN, | g
0. cebo. p.o. mg"™ OM,
>20 kg and <33 k8 High dose go mg 0])\'4. 50 mg Ofll orpla{ebo; p.o..gdaily
p.o., daily p.o.. daily
ToiraiE 50mgOM. |5.0mgOMor .
>35kg p.o., daily placebo, p.o.. daily 20 mg OM
High dose 40 mg (_)M. 40 mg OM or placebo, p.o., daily
p.o., daily .0.. daily
Cohort C
Period IT Period III Period IV*
All Subjects Dosing Regimen
0.3 mg/kg 0.3 mg/kg or placebo 0.3 mg/kg

ARB = angiotensin receptor blocker; ACE = angiotensin converting enzyme; OM = olmesartan medoxomil;
SeSBP = seated systolic blood pressure
* Subjects could titrate to double the initial dose, provided they were not intolerant and had not reached the SeSBP
goal after 2 weeks. Additional antihypertensives (except another ARB or an ACE inhibitor) could be added to
mad: BP goals as assessed by and at the discretion of the investigator. Back titration of OM also could be perforny
®*During Period IV, the 10 mg dose could be administered as 2 x 5 mg tablets and the 20 mg dose could be

administered as a 20 mg tablet. The 40-mg dose could be administered as 2 x 20 mg tablets.
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Cohort A Cohort B Cohort A+B

Estimate Estimate Estimate

Visit Effect (SE) p-value (SE) | p-value (SE) p-value

Week 3 | Intercept -6.76 <0.0001 -348 0.0356 -5.53 <0.0001
observed (1.189) (1.635) (0.967)

values Dose -0.73 0.0005 -0.90 0.0021 -0.79 <0.0001
(Slope) (0.206) (0.286) (0.168)

Endof | Intercept -1.07 <0.0001 -3.88 0.0172 -5.88 <0.0001
Period I (1.150) (1.605) (0.941)

With Dose -0.69 0.0008 -0.85 0.0032 -0.75 <0.0001
LOCF (Slope) (0.202) (0.282) (0.165)

LOCF = last observation carned forward; SE = standard emor; SeSBP = seated systolic blood pressure

Regression model: Change fom baseline in SeSBP or SeDBP = 3 + bDoze = &, where “a” iz the intercept, “b” is the
slope, and “e” is the random error.
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Cohort A Cohort B CohortA+B
Estimate Estimat Estimat

Visit Effect (SE) p-value e(SE) | p-value | e(SE) | p-value
Week3 | Intercept -6.65 <00001 [ 479 | 00028 | -5.94 <
observed (1.045) (1.561) (0.877) | 0.0001
values Dose -9.36 <0.0001 -7.59 0.0209 | -8.77 <

(Slope) (2.096) (3235) (1.780) | 0.0001
End of Intercept -6.93 <0.0001 [ -512 | 0.0011 | -6.24 <
Period I (1.014) (1.525) (0.854) | 0.0001
With Dose -897 <0.0001 [ -7.17 | 0.0265 | -8.36 <
LOCF (Slope) (2.054) (3.190) (1.750) | 0.0001

LOCF = last observation carried forward; SE = standard error; SeSBP = seated systolic blood pressure

Regression model: Change fom baseline in SeSBP or SeDBP = a ~ bDose + ¢, where “a” is the intercept, “b” is
i iliie 2l #a® is fha iiakaairt svror
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Cohort A Cohort B Cohort A +B
Change Change
Baseline | from Baseline | from Baseline | Change
BP | baseline BP | baseline BP from
OM dose Mean | Mean Mean | Mean Mean | baseline
Visit group N | D) sD) | N | (sD) D) | N | (SD) | Mean(SD)
Week I (Period ) | Lowdose | 91 | 1204 | -693 | 55 | 1316 646 | 146 | 1303 6.75
©.00) | (7858 ©18) | ©937) 9.10) | (8.669)
Highdose | 94 | 1201 | -1059 | 54 | 1308 000 | 148 | 1207 1037
(835) | (10503) ©045) | (8855 ®77) | 0907
Week 2 (Period ) | Lowdose | 89 | 1205 | -769 |53 | I3L1 716 | 142 | 1301 749
©.07) | (3.662) 396) | (9579 ©03) | (8985)
Highdose | 94 | 1201 | -1189 |55 | 1312 | 873 | 149 | 1209 -10.72
(8.35) | (10.000) ©87) | (11.364) 397 | (10.597)
Week 3 (Period ) | Lowdose | 89 | 1205 | 748 | 53 | I3L1 438 | 142 | 1301 633
©07) | ©233) 396) | (11187 ©03) | (10.081)
Highdose | 93 | 1293 | -1257 | 54 | 1308 | -1068 | 147 | 128 -11.88
824 | 10212 ©45) | o431 370 | ©942)
EndofPeriod I | Lowdose | 94 | 1207 | 776 | 56 | I3L7 473 | 150 | 1304 .63
with LOCF ©.03) | ©.180) ©12) | (11483) ©09) | (10.170)
Highdose | 94 | 1291 | -1238 | 36 | 1310 | -1068 | 130 | 1208 1187
835) | q0157) ©93) | 9259 398) | (0843)

TOCE = Inst observation camied forward: SD = standard deviation: SeSBP = seated systolic blood
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Cohort A Cohort B Cohort A+B

Estimate Estimate Estimate

Visit Effect (SE) p-value (SE) p-value (SE) p-value

Week 3 Intercept -4.81 <0.0001 -3.03 0.0270 -4.15 <0.0001
observed (1.090) (1.353) (0.851)

values Dose -0.59 0.0021 -0.61 0.0112 -0.60 <0.0001
(Slope) (0.189) (0.236) (0.148)

Endof Intercept -4.95 <0.0001 -291 0.0286 -4.19 <0.0001
Period I (1.063) (1.310) (0.829)

With Dose -0.57 0.0026 -0.58 0.0125 -057 <0.0001
LOCF (Slope) (0.186) (0.230) (0.145)

LOCF = last observation camed forward; SE = standard ervor; SeDBP = seated diastolic blood pressure
Regresion model: Change from baseline in SeSBP or SeDBP = a ~ bDose + e, where “a” is the intercept, “b”

is the slope, and “e” is the random ermor
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Cohort A CohortB CohortA+B
Baseline | Change Baseline | Change Baseline | Change
BP from BP from BP from
OM dose Mean | baseline Mean | baseline Mean | baseline
Visit group N | (D) |[Mem(SD) | N | (SD) | Mean(sD) | N | (SD) | Mean(SD)
Week 1 (Period 1) | Low dose o1 782 464 | 55| 196 532 |146| 787 489
@95 | (8003 ©05) | ©.045) (838 | 8387
High dose o | 763 823 |34 | 70 781 |148| 773 808
©13) | ©162) 684 | (8128 am | @m)
Week 2 (Period 1) | Low dose 89 | 781 59 | 53| 196 S14 142|786 5,63
%) | q4an ©12) | @951 843) | (8001
High dose o | 763 930 | 55| M2 693|149 774 843
@13) | ©483) ©9) | (194 @80 | (3986
Week 3 (Period 1) | Low dose 8 | 71 540 53| 76 364 |142| 786 475
%) | 95 ©12) | (38996 ¢43) | (8353
High dose %5 | 764 954 | 54| 790 791|147 774 804
®.15) | (9303) 684) | (8100) @) | 0219
EndofPeriodll | Low dose o | 781 55 |56 | 14 349|150 786 476
with LOCF @21) | (8058) ©05) | (8344) @53) | (8389)
High dose o | 763 950 |36 | 72 758 150|774 878
@13) | 0757 681 | @17) @18 | 0216

TOCF = 1ast obsarvation camed forward; SD = sandard deviation; SeDBP = seated diastobe blood pressure
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Cohort A Cohort B CohortA+B

Estimate Estimate Estimate

Visit Effect (SE) p-value (SE) p-value (SE) p-value

Week 3 Intercept | -4.44 <0.0001 -331 00104 -4.00 <0.0001
observed (0.953) (1.266) (0.762)

values Dose -840 <0.0001 -6.82 0.0107 -7.87 <0.0001
(Slope) asn 2.624) (1.547)

Endof Intercept [ -4.57 <0.0001 -3.07 00134 -3.99 <0.0001
Period I (0.933) (1.220) (0.743)

With LOCF | Dose -815 <0.0001 -6.85 0.0084 71 <0.0001
(Slope) | (1.890) @.551) (1.522)

TOCF = last observation carried forward; SE = standard ervor; SeDBP = seated diastolic blood preszure
Regression model: Change from baseline in SeSBP or SeDBP = a ~ bDose + ¢, where “a” is the intercept, “b” is
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Cohort A Cohort B Cohort A+ B

Study Change
Bascline | from Study | Change from Study | Change from
BP baseline Baseline BP | baseline Baseline BP | baseline

Visit N _|Mean(SD) [Mean(SD)| N | Mean(SD) | Mean(SD) | N | Mean(SD) | Mean(SD)

Week 2 177 1291 120 | 102 | 1BLOOIN) | 85098 | 279 |1298872)| -10.7 (081
(343) (9.50)

Week 4 75 | 1291 126 | 98 | BIOMID) | 15044 | 273 |1298(875) | -108(@.61)
(847 (023)

Week 12 67 [ 1289 15 | 95 | BLIQ06) | S1(18) | 262 |17 @78 | -103(10.73)
(8.54) (9.90)

‘Week 20 162 1288 -111 ) 1312(9.00) | -11.7(10.70) 252 [1290.7(882) [ -11.3(9.99)
(3.63) ©.60)

Week 28 56 | 1289 127 | 88 | BI6E7D | 131(1082) | 24 | 19976 | 129(033)
(8.67) (341)

Week 36 T 1288 123 | 84 | BIS@EM) | -114(1137) | 235 |1298(890) | -120(10.12)
(384) ©37)

Week 46 49 | 1286 113 | 83 | B16(86) | 83(1344) | 232 | 1297 (883) | -102(1L.14)
(380) (92.50)

End of Study 178 1201 -108 103 130.9 (9.09) -1.7(12.71) 281 | 1208(8.69) | -9.7(11.01)
(841) ©75)

Uil masnns; LOCE = bt Shosrvtion canial irund: Ohd = Ghimeitia mnlonsii: U = sl Sovition: SAbDP = sinted syachic Uiinld souvs
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Cohort A CohortB Cohort A +B

Study Change

Baseline | Change from Study from Study | Change from

BP baseline Baseline BP | baseline Baseline BP | baseline

Visit N | Mean(SD) | Mean(SD) | N | Mean(SD) | Mean (SD) Mean (SD) | Mean (SD)
Week 2 177 | 769(193) | 86(8.76) | 102 | 79.0(795) | -62(0.11) 771 (1.99) |_1.7893)
Week 4 175 [ 769(797) | 890929 | 98 | 788(300) | -58(1039) TI8EW) | 77076
Week 12 167 | 77.1(790) | 84(10.00) | 95 | 788(3.06) | 54(092) 777(198) | 73 (10.12)
Week 20 162 | 77.1(7.79) | 85084 | 9 | 786(797) | 80871 776(187) | 8304
‘Week 28 156 | 77.0(7.86) [ -98(9.37) 88 78.6 (8.04) -8.2(8.79) 776 (1.95) -9.2(9.18)
Week 36 51 | 769(785) | 82(07) | 84 | 7185@12) | 71(807) | 235 | 774(197) | 78016
Week 46 149 [ 769(780) | 73(921) | 83 | 783(189) | 52(938) | 232 | 774(78%) | 66030
End of Study 178 | 769(793) | 74(931) | 103 | 70.1(793) | 5.1(943) | 281 | 77.7(198) | 66941

TP = Uhood poamans; TOUT = bt chuarvation cmesd ormmls URT = chasstan sestonemt: 5D = staniind dovitio: BaDEF =seste] stolic Ulood praseas





image39.jpeg
SeSBP SeDBP
Study Change from Study Change from
N | Baseline BP baseline N | Baseline BP baseline

Visit Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Week 1 58 | 11480725 | -1068012) | 58 [ 71210077 -8.17(10.01)
Week 2 58 114.8(7.25) -12.68(10.07) | 58 721(7.77) -9.91(9.78)
Week 3 58 | 11480725 | -133201103) | 58 [ 71210077 -10.65 (9.70)
End of 50 | 1154862 | -133101004) | 50 | 726(8.80) -10.42 (9.78)
Period IT
with LOCF

BP = blood pressure; LOCF = last observation camed forward; SD = standard deviation; SeSBP = seated systolic
blood pressure: SeDBP = seated diastolic blood pressure
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SeSBP SeDBP
Study Change from Study Change from
Baseline BP Dbaseline Baseline BP Dbaseline

Visit N Mean (SD) Mean (SD) Mean (SD) | Mean (SD)
Week 2 57 1147 (7.24) -13.6 (10.17) 72(7.79) -11.0(10.77)
Week 4 57 114.7(7.24) -15.1(8.59) 72(7.79) -13.0 (8.71)
Week 12 57 1147 (7.24) 163 (1023) 72(1.79) -14.0 (10.40)
Week 20 57 1147 (7.24) -16.4 (10.78) 72(7.79) -133 (11.50)
Week 28 57 1147 (7.24) 143 (11.80) 72(1.79) 117 (11.07)
Week 36 57 1147 (7.24) -16.4 (10.11) 72(7.79) -14.0(11.88)
Week 46 57 1147 (7.24) -15.7(9.83) 72(7.79) -133(11.18)
End of Study 57 1147 (7.24) -15.7 (9.83) 72(7.79) 1133 (11.18)

BP = blood pressure; LOCF = last observation carmied forward; SD = standard deviation; SeSBP = seated systolic
blood pressure; SeDBP = seated diastolic blood pressure
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Parameters (units)

Pediatric Dataset

Estimated SE  CV (%)*

CL(L/hr) 5.1 0.299 6
V2 (hr') 34.6 343 10
Q (hr') 0.64 0.154 24
V3 (hr') 19.9 672 34
Ka (hr') 1.44 FIXED  FIXED
Lag time (hr) 0 FIXED  FIXED
Kwrcr 0803 0.0799 10
Kwr.v2 1.17 0.126 11
Dz 0.0270  0.0468 173
oy’ 0.0385  0.0795 206
o 0.821 0.196 24

* CV =SE/ Estimated x 100%

* Covariate not statistically significant at p=0.05 level
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Change in DBP (mmHg)

dDBPImMHg) = -5.7 + 0.00083° AUCIng/mLh] p-value = 0.01 dSBP{mmHg)

Change in DBP versus AUC

Change in SBP versus AUC
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o]
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Cohort A

i i Period IV
Period IT Period mSD) - e
N Men (D) | N | Mem D
Min - Max Min - Max Min - )
Dt 196370 146(1.13) 0 .
M2me i 8-24 {4 13-16
03 BSGID _
OMSmg o e 561 e =
2 | B92a06;
Dhelee 5 - & - = 13333
T17@53) 202.6 (13022)
ssong L e 6-15 B3| Tiaa
23620 [EETCER I I R )
s i T1s-53 s 5.8 28-336
EELRON —
e o = e 2-50
Cohort B =
i Period IV
Tod 1T Period T
T e ) [N | MemED) | N | MemCD)
Min - Max Min - Max Min -
OTREE 36m |, —
i 2 18-26 3 7-14
3 TLI59) —
OM>5mg = DG | 5 168 % =
i | B0
i0ms v - ud - 18-320
3627 1763 (14202)
i = o | ¢ 7-16 B 1.3
46D 0G0 | 55 | 25090860
. e T i 5-18 10-338
Toed | o ~
placebo 0 = 54 e
Cohort C _
i fod T Period IV
. Fee SD) | N | Mem(D)
B Mt [N MG Min - Max
S 36 (sh "‘3; B308) | 5 | L7011
OM 0.6 mgkg 0 = 0 . i | 2808
250D ~
Placebo 0 = » 4-21 i

‘OM = olmesartan medoxonul: SD = standard deviation
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€S0866-A-U101 CS0866-A-U102
Category N=26 N=24
Number of subjects (%) with at least one TEAE 40154 40167
Total number of events

TEAEs by maximum intensity Mild 7 6

Moderate 0 0

Severe 0 0
Drug-related® TEAEs 5 0
Deaths 0 0
SAEs 0 0
Discontinuations due to TEAEs 0 0

SAE = senous adverse event; TEAE = treatment emergent adverse event
* Drug-related events were those considered to be possibly, probably, or definitely related to study drug.
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MedDRA system organ class
Preferred term

No. of subjects (%) with at least one

TEAE®

Gastrointestinal disorders

2-5 years old
0.3 mg/kg OM
N=4

CS0866-A-U102

612 years old

40 mg OM*
N=10

13-16 years old
40 mg OM
N=10

1(10.0)

Abdonunal pain 0 (0j0) 1(10.0) 0(0.0)

General dizorders and administration
site coldi_ﬁo-s

MedDRA = Medical Dictionary for Regulatory Activities; OM = olmesartan medoxoml; TEAE =

treatment emergent adverse event

* Subjects in this study were given 20 mg or 40 mg OM based on body weight. One of the subjects
was ziven the 20-mg dose and did not report any TEAEs. All other subjects in this group received the

40 mg dose.
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Period II treatment

(%) of subjects
MedDRA system organ class S | e [ e
Preferred term i - z il
e e e 86(4526) | 35128 18 (30.51)
Gastrointestinal dizorders 310105 9 8.04) 3G08)
“Abdomminal pain upper 5@21) 1059) 000
Toothache 000 3069 1069
Vomsitin EYeRV) 1(059) 000
e 16 8.42) e 3(2.08)
Fatizue 3058 306 700
Pyrexia 5@21) T(059) 3(5.08)
Tafections and infestation: 37a42) | 1ia2E0) | 9qass)
Nasopharyngitis 52.63) 32.68) 1(169)
[ Phanmain: §G.16) 000 000
Uppes respiratory fract imfection 11(5.79) 2079 1169
Aascalenunlotatiexd svenecind teres 96474 30.68) 1(169)
Back pain EYeRT)) 1059 [T)
Nervous system diorders 311639 5(7.19) 10.69)
Dizzinez: 1 G.7) 1059) 000
Headache 311105 HAD) 1069
Somnolence EYeAN) 000) 000
ﬁ"‘;"s""-" SEAIS S NS 17(895) 6(5.36) 5847
Pharyngolarynzeal pam TG68 000) 000)
Cough 000 1059) 3(508)
Rhuntiz allergic 000 000 3(39)
Rhinonbea 506) 1(059) 000

‘OM = olmesartan medoxomul; TEAE = treatment emergent adverse event
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. o o Outcome at
Subject 2 MedDRA Relationship 4
No. | Treament | priferred Term | (Study Day at Onserof | e12stsmuds
SAE)
Cohort A

Vomiting —Unrelated 249) Recovered

Simusitis Moderate Unselsted (380) | _Contimuing”

Vomiting Moderate Unrelated (250) |  Recovered

OM40me | Opbthalmoplezia | SevereUnselated (286) Recovered
Simusitic Severe Unselated (286) Recovered

Systenuc lupus E .

et ~Unselated (287) Unknows'

OM10mg | Uretenic stenosiz | Moderate/Unrelated (132) | Recovered
OM20mg | UPPerrepmtonyECt | \pogeryeUnrelated (15) | Recovered
== Amsarca Moderate Unselated (6) | Recoversd
s Hypoproteinemia Mild/Unrelated (83) Recovered

T OM20mz | Lapuoscopy Nild Unselsted (176) Recovered
OM40mg | Bronchopneumonis | Moderate/Unrelated (/1) | Recovered
OM 0 me Bronchifi; Severe Unselated (139) Recovered
OM40mg | Bronchopneumonis | Moderate/Unselated (401) | _ Recovered
OM20mg | Metabolic disorder ~Unrelated (38) P
OM20mg | Comettonofde | ojerueUnikely(1l) | Recovered
T ssion Severs Unlikely (36) Recovered
N Suicide attempt Severe/Unlikely (36) Recovered
OM3mg | Disbetic ketoacidosiz | Moderate Unlikely (1) Recovered

T OM#0ms | Mental disorder Severs Unselated (19) Recovered
= Severe Unselaed 206 | FECOvERed il
ONE 05 Recovered with

Arthralgia Severs/Unzelated (223) Sogidlin

OM10mz | Bronchopnewmonia | Moderate Unrelated (35) | Recovered

Cohort B
OM 20wz Prelonephitic Moderate Unrelated 39) | Recoversd
Systemic lupus P

OM10mg S SeverePozsible (52) Contiming*
Eputaa: Moderate Unrelated (79) | Recoversd

Nephotic yndrome | Moderate Uslikely (55) | Contimuing”

OM20mg | Nephrotic syndrome |  SevereUnlikely (62) Continuing®
Pertonsn: Severe Unselated (063) Recovered

OM 40 me Absces: limb Moderate Unselated (252) | Recovered
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Severity/

. bk Outcome at
Subject MedDRA Relationship 3
No. | Treament'| b orred Term (Study Day at Onset of dielast shidy
SAE) visit
OM20 mg Asthma Severe/Unrelated (212) Recovered
Cohort C

oM0.6 Bronchopneumomia | Moderate/Unrelated (238) Recovered

mgke Nephrotic syndsome | Moderate/Unrelated (241) Recovered

‘f_j‘“,:: Bronchopneumonia | Moderate/Unrelated (238) |  Recovered

oS Poewmonia Moderate/Unrelated (165) | Recovered

°M£" Eyebemonhage | Moderate/Unrelated (245) |  Continuing”

?:‘:: : Ovarian eyst ModerateUnlikely (300) Recovered

MedDRA = Medical Dictionary for Regulatory Activities; OM = olmesartan medoxomul; SAE =

serious adverse event.

Subjects could have had the same SAE in more than one study period.
* Dose assigned at the time the SAE occurred
* Follow-up showed improvement, not rezolved at the time of the last follow-up.
¢ Investigations into the systemic lupus erythematoss relapse were ongoing at the time of the last

follow-up.

¢ Follow-up on 12 February 2009 shows subject in remission but still requiring treatment.
© Follow-up on 12 February 2009 shows subject in remission but still requiring treatment.
© At the last follow-up during the study the SAE was improving, however subsequent follow-up
showed remnant lesion: blindness.
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MedDRA = Medical Dictionary for Regulatory Activities; OM = olmezartan medoxonul
* Follow-up on 12 February 2009 shows subject in remission but still requiring treatment.
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Preferred Term

Number (%) of

Events
Hypotension 20 (5%)
Hypoglycaemia 9 (2%)
Blood pressure decreased 8 (2%)
Dyspnoea 8 (2%)
Atrial fibrillation 7 (2%)
Dehydration 7 (2%)
Drug interaction 7 (2%)
Hypertension 7 (2%)
Hyponatraemia 7 (2%)
Coeliac disease 6 (2%)
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AUCO-t Ku Cmax Tmax [A CLF VAF
ng/mL*hr | Lr ng/mL hr hr Lir L

612 Year Age Group (N =10)
Mean 7874 0090 7988 1227 28 34 43 509
SD 213 0.029 213 451 13 24 19 207
13-16 Year Age Group (N = 10)
Mean 5851 0079 5982 395 25 o1 1 813
SD 2083 0.016 2130 262 11 19 26 21
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Cohort A Cohort B Cohort A +B Cohort C
n (%)* n (%)* n (%)* n (%)*
Screened” 282 140 422 80
Randomized 190 112 302 60
Safety population” 190 (1000) | 112(100.0) | 302(100.0) | 59 (983)
TTT population” 188(99.0) | 112(100.0) | 300 (99.3) 59 (98.3)
Per Protocol population | 152 (30.0) 75 (67.0) 227 (152) 54(90.0)

ITT = intent-to-treat
Note: Per protocol population was analyzed if more than 10% of the subjects in a cohort had a major
violation of the protocol.
i Petcmtage is based on the number of subjects randomized to each group.
® Subjects who completed at least one screening procedure.
< Sub_,ects who took at least one dose of study medication.
Subjms who took at least one dose of study medication, had a baseline and at least one post
baseline efficacy assessment.
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Cohort A
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'OM = olmesartan medoxomul; SD = 5

tandard deviation.
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If approved

Country Submitted Status
Date Date Indication
USA August Approved February | "For use in patients aged 6 to 16
2009 2010 years of age”
The dosage recommendations for
children aged 1 to 5 years was not
approved by the FDA as data from
the efficacy study for this age range
was shown to be numerically but
not statistically different in the
placebo-withdrawal phase due to
the small sample size.
EU April 2010 Under
(as labeling evaluation
change)
Article 46 work
sharing
procedure to
include data or
indication for
paediatric
patients — still
ongoing
Brazil December Under
2010 evaluation
Canada | August Under
2011 evaluation

Olmetec is not registered in New Zealand, and so this submission has not been submitted
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Full model Model 1 Model 2 Model 3
Obj 362.618 455.343 425.970 483.859
CUF 5.11 4.99 5.3 5.04
V2/F 34.6 34.0 30.6 32.4
Q/F 0.64 1.36 1.29 1.42
V3/F 19.9 153 27.7 141
WT on CLJF 0.803 NE 0.57 NE
WT on V2/F 117 0.752 NE NE
BSV on CL/F (shrinkage %) | 0.027 (55.8) 0.244 (23.5) 0.0333 (58.3) 0.171(31.7)
BSV on V2/F (shrinkage %) | 0.0382 (70.0) 0.176 (57.3) 0.489 (39.2) 0.365 (47.3)
Residual error 0.821 0.804 0.848 0.888

NE: not estimated; BSV: between-subjects variability
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[Parameters (units) Pediatric Dataset
Estimated SE CV (%)
L (Uhr) 511 0299 6
2 (hr'") 346 343 10
(hr'") 0.64 0.154 24
3 (hr') 19.9 6.72 34
(hr') 144  FIXED FIXED
ag time (hr) 0 FIXED FIXED
oL 0803  0.0799 10
v 117 0126 1"
loc? 0.0270  0.0468 173
ov2? 00385 0.0795 206
i 0821 0.196 24

* CV = SE / Estimated x 100%
* Covariate not statistically significant at p=0.05 level
Ref. Abbreviated Technical Report, 31Dec2008
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Pharmacological Class Risk

Foetal and neonatal morbidity and death

Hypotension (especially in volume depleted patients)

Renal impairment

Hyperkalaemia
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