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2 INTRODUCTION AND BACKGROUND
Hypertension affects approximately 1 billion individuals worldwide. As the population
ages, the prevalence of hypertension will increase. The relationship between blood
pressure and risk of cardiovascular disease events is continuous, consistent, and
independent of other risk factors. In clinical trials, antihypertensive therapy has been
generally associated with a 35% to 40% mean reduction in stroke incidence, a 20% to
25% mean reduction in the incidence of myocardial infarction, and a >50% reduction in
the incidence of heart failure, as well as the delay in new onset diabetes. Meta-analyses of
61 prospective, observational studies in 1 million adults indicate that for every 2 mmHg
decrease in systolic blood pressure there is an associated 7% reduction in risk of
cardjovascular disease mortality and 10% reduction in risk of stroke mortality. Current
control rates for hypertension are far below expectation; 30% are still unaware they have
hypertension, only 60% of patients with hypertension are being treated, and only 30% of
patients with hypertension are treated to a target blood pressure of <140/90 mmHg..
Recent clinical trials have demonstrated th.":lt effective blood pressure control can be. -
achieved in most patients with hypertension, but the majority of patients will require two
or more antihypertensive medications.
Olmesartan medoxomil (the prodrug form of active olmesartan) is an orally ac;cive
angiotensin II antagonist intended for use in treating hypertension. The drug was granted
marketing approval by the Food and Drug Administration (FDA) on 25 April 2002, and
is available in the US as 5, 20, and 40 mg Benicar® tablets. The experience derived from
the clinical trials conducted with olmesartan medoxomil is accounted for by the most
recent version of the US package insert (July 2005). In addition, olmesartan medoxomil

is approved in Japan, Europe, and some Latin American countries.
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The antihypertensive effect of olmesartan medoxomil was demonstrated in 7 placebo-
controlled studies at doses ranging from 2.5 mg to 80 mg for 6 to 12 weeks. The reéponse
in terms of reductions in peak and trough blood pressure was dose related; however,
olmesartan medoxomil doses greater than 40 mg had little additional effect. The onset of
the antihypertensive effect occurred within 1 week and was largely manifest after 2

weeks, with effects on blood pressure maintained throughout a 24 — hour period.

Amlodipine besylate is a calcium ion influx inhibitor of the dihydropyridine group and
inhibits the transmembrane influx of calcium ions into cardiac and vascular smooth
muscle. The mechanism of the antihypertensive action of amlodipine is due to a direct
relaxant effect on vascular smooth muscle, leading to arteriolar vasodilatation. The mode
of action of amlodipine thus differs from, and is complementary to, that of olmesartan
medoxomil. The drug was granted approval by the FDA in 1992 (Norvasc®) and is
currently available as 2.5, 5, and 10 mg tablets. The experience derived from the clinical
trials conducted with amlodipine is accounted for by the version of the US package insert

(June 2003) in existence when designing the study.

A pilot study was conducted to assess the effects of concomitant dosing of olmesartan
medoxomil 20 mg and amlodipine 5 mg on pharmacokinetics, safety and tolerability in
healthy, male patients. The results of this study indicated that the pharmacokinetic
properties of each drug were essentially unaffected by co-administration of both drugs. In

addition, the safety profile was unremarkable (Clin Pharm review by Dr L.Velaquez).
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2.1 Product Information

The structural formula for amlodipine besylate is:

The structural formula for olmesartan medoxomil is:
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AZOR contains amlodipine besylate, a white to off-white crystalline powder, and
olmesartan medoxomil, a white to light yellowish-white powder or crystalline powder.
The molecular weights of amlodipine besylate and olmesartan medoxomil are 567.1 and
558.59, respectively. Amlodipine besylate is slightly soluble in water and sparingly
soluble in ethanol. Olmesartan medoxomil is practically insoluble in water and sparingly
soluble in methanol.

Each tablet of AZOR contains the following inactive ingredients: silicified
microcrystalline cellulose, pregelatinized starch, croscarmellose sodium, and magnesium
stearate. The color coatings contain polyvinyl alcohol, macrogol/polyethylene glycol
3350, titanium dioxide, talc, iron oxide yellow (5/40 mg, 10/20 mg, 10/40 mg tablets),
iron oxide red (10/20 mg and 10/40 mg tablets), and iron oxide black (10/20 mg tablets).

2.2 Currently available treatment for indications
See Section 10 - References
2.3 Availability of proposed active ingredients in the United States

The ingredients are available in the United States.

2.4 Important issues with pharmacologically related products

Olmesartan medoxomil is not metabolized by the cytochrome P450 system and has no
effects on P450 enzymes; thus, interactions with drugs that inhibit, induce, or are
metabolized by those enzymes are not expected.

No significant drug interactions were reported in studies in which olmesartan was
coadministered with digoxin or warfarin in healthy volunteers. The bioavailability of

olmesartan was not significantly altered by the co-administration of antacids
[Al(OH)s/Mg(OH).].

Valsartan and amlodipine Exforge has recently been approved by the Agency under NDA
21-990. Exforge® (amlodipine and valsartan) is a fixed combination of amlodipine and
valsartan. Similarly, AZOR is a fixed combination of amlodipine and olmesartan. AZOR
tablets are formulated in four strengths for oral administration with a combination of
amlodipine besylate , equivalent to Smg and 10 mg of amlodipine free-base, with 20 mg,
or 40 mg of olmesartan providing for the following available combinations: 5/20, 10/20, -
5/40, and 10/40 mg.

In a double-blind, active-controlled study, a total of 944 patients with mild to moderate
hypertension who were not adequately controlled on amlodipine 10 mg received a
combination of amlodipine and valsartan (10/160 mg), or amlodipine alone (10 mg). At
week 8, the combination treatment was statistically significantly superior to the

. monotherapy component in reduction of diastolic and systolic blood pressures.

In a double-blind, placebo controlled study, a total of 1250 patients with mild to moderate
hypertension received treatments of two combinations of amlodipine and valsartan
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(10/160, 10/320 mg), or amlodipine alone (10 mg), valsartan alone (160 or 320 mg) or
placebo. At week 8, the combination treatments were statistically significantly superior to
their monotherapy components in reduction of diastolic and systolic blood pressures.

In a double-blind, active-controlled study, a total of 947 patients with mild to moderate
hypertension who were not adequately controlled on valsartan 160 mg received
treatments of two combinations of amlodipine and valsartan (10/160, 5/160 mg), or
valsartan alone (160 mg). At week 8, the combination treatments were statistically
significantly superior to the monotherapy component in reduction of diastolic and
systolic blood pressures.

Administration of valsartan to patients with essential hypertension results in a significant
reduction of sitting, supine, and standing systolic blood pressure, usually with little or no
orthostatic change. Valsartan has indications other than hypertension which can be found
in the Diovan® package insert.

Similar to Exforge® AZOR contains the besylate salt of amlodipine, a dihydropyridine
calcium channel blocker (CCB). Amlodipine besylate is a white to pale yellow crystalline
powder, slightly soluble in water and sparingly soluble in ethanol. Amlodipine besylate’s
chemical name is 3-Ethyl-5- methyl (4RS)-2-[(2-aminoethoxy) methyl]-4-(2- '
chlorophenyl)-6-methyl-1, 4-dihydropyridine- 3, 5-dicarboxylate benzenesulphonate; its
structural formula is Its empirical formula is C20H25CIN205-C6H603S and its
molecular weight is 567.1.

Valsartan’s chemical name is N-(1-oxopentyl)-N- [[2'-(1H-tetrazol-5-yl) [1, 1’-biphenyl]-
4-yl] methyl]-L-valine; its structural formula is Its empirical formula is C24H29N503
and its molecular weight is 435.5. Valsartan is a nonpeptide, orally active and specific
angiotensin II antagonist acting on the AT1 receptor subtype. Valsartan is a white to
practically white fine powder, soluble in ethanol and methanol and slightly soluble in
water.

Studies with valsartan

There is no apparent correlation between renal function (measured by creatinine
clearance) and exposure (measured by AUC) to valsartan in patients with different
degrees of renal impairment. Consequently, dose adjustment is not required in patients
with mild-to-moderate renal dysfunction. No studies have been performed in patients
with severe impairment of renal function (creatinine clearance <10 mL/min). Valsartan is
not removed from the plasma by hemodialysis. In the case of severe renal disease,
exercise care with dosing of valsartan.

Studies with valsartan: On average, patients with mild-to-moderate chronic liver disease
have twice the exposure (measured by AUC values) to valsartan of healthy volunteers
(matched by age, sex and weight). In general, no dosage adjustment is needed in patients
with mild-to-moderate liver disease. Care should be exercised in patients with liver
disease.

Appears This Way
On Original



A.Olufemi Williams M.D. 72
Medical Reviewer (AZOR)
Amlodipine besylate and Olmesartan Medoxomil NDA22-100
Valsartan
Valsartan inhibits the pressor effect of angiotensin 11 infusions. An oral dose of 80 mg
inhibits the pressor effect by about 80% at peak with approximately 30% inhibition
persisting for 24 hours. No information on the effect of larger doses is available. Removal
of the negative feedback of angiotensin II causes a 2- to 3-fold rise in plasma renin and
consequent rise in angiotensin II plasma concentration in hypertensive patients. Minimal
decreases in plasma aldosterone were observed after administration of valsartan; very
little effect on serum potassium was observed. In multiple dose studies in hypertensive
patients with stable renal insufficiency and patients with renovascular hypertension,
valsartan had no clinically significant effects on glomerular filtration rate, filtration
fraction, creatinine clearance, or renal plasma flow.
Elderly patients and patients with hepatic msufficiency have decreased clearance of
amlodipine with a resulting increase in AUC of approximately 40% to 60%, and a
lower mitial dose may be required® A similar increase in AUC was cbserved
patients with moderate 1o severe heart failure. Sixty-two hypertensive patients aged 6
to 17 years received doses of Norvasc® between 1.25 mg and 20 mg Weight-adjusted
clearance and volume of distribution were similar to values in adults The
pharmacokinetics are not significantly influenced by renal impairment. Hyperensive
patients on hemodialysis may therefore receive the usual initial dose %1 The
pharmacokinetics of amlodipine are also not altered in hypertensive patients with type
II diabetes mellitus when compared 1o patients without dizbetes.

To date, interactions between amlodipine and other conconutant drugs have not been
reported. Specifically, the pharmacokinetics of amlodipine was not affected when
coadmimstered with etther cunetidine, or Maalox, or sildenafil (Ymgm@}
Coadnunistration of multiple 10 mg doses of amlodipme with 80 mg of atorvastatin
resulted in no significant change in the steady state pharmacokinetic parameters of
atorvastatin. Co-administration of amlodipine with digoxin did not change serum
digoxin levels or digoxin renal clearance in normal volunteers, Fmally, in vitro data
mdicate that amlodipine has no effect on the human plasma protein binding of
digoxin, phenytoin, warfarin, and indomethacin 2

2.5 Pre-submission regulatory activity

The present study was based on Sankyo protocol CS8663-A-U301, titled “A
Randomized, Double-Blind, Placebo-Controlled Factorial Study Evaluating the Efficacy
and Safety of Co-Administration of Olmesartan Medoxomil plus Amlodipine Compared
to Monotherapy in Patients with Mild to Severe Hypertension.”

Several changes were made to Version 1 of the final study protocol (7 January 2005)
including additional accepted methods of antihypertensive medication withdrawal,
changes in visit dates for the pharmacokinetic substudy evaluations, adjustments to the
description of blood pressure measurements during the pharmacokinetic substudy,
additional safety assessments of peripheral edema and body weight, and changes to the
requirements for removal of patients from the study. '

These changes were incorporated into. Version 2 of the study protocol (30 June 2005). In
addition, a response letter from the FDA (23 F ebruary 2005 noted below), specified
changes to the statistical analysis plan in Version 1 of the protocol. The statistical
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methods were revised within Version 2 of the protocol to reflect these FDA-specified
changes. Further details regarding these protocol changes are provided in Section 9.8 of
this report.

The Division of Cardio-Renal Drug Products and Sankyo Pharma Development had the
guidance meeting on 20 December 2004, during which the design of clinical study was
discussed. Sankyo Pharma Development submitted protocol CS8663-A-U301 for

a Special Protocol Assessment to the FDA on 24 January 2005, and feedback from the
FDA was received on 23 February 2005, regarding the results of the special protocol
assessment. Following the letter from the FDA, Sankyo Pharma Development submitted

“Comments on the FDA responses to special protocol assessment for the clinical study
protocol” on 15 March 2005, and Ms. Denise Hinton, FDA project manager, informed
Sankyo that the Special Protocol Assessment was approved on 11 April 2005. Sankyo
Pharma Development submitted the revised protocol with several minor changes, dated
30 June 2005.

Other relevant background information

None

3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

3.1 CMC and product microbiology

Please refer to CMC review. Both component drugs have been approved.

3.2 Clinical pharmacology/Biopharm

Based on the package insert information of Benicar”™, olmesartan medoxomil is
rapidly and completely bicactivated by ester hydrolysis to olmesartan during
absorption from the gastrointestinal tract Olmesartan appears to be eliminated in a
biphasic manner with a terminal elimination half-life of approximately 13 hours!
Olmesartan shows linear phammacokinetics following single oral doses of up to
320 mg and multiple oral doses of up to B0 mg. Steady-state levels of olmesartan are
aclhieved within 3 to 5 days and no accumulation in plasma occurs with once-daily
dosing. The absolute bioavailability of olmesartan is approximately 26%.! After oral
adminstration, the peak plasma concentration {Cp.) of olmesartan is reached after 1
to 2 houss."* Bioavailability is not altered by the presence of foed.!

Following the raptd and complete conversion of olmesartan medoxomil to olmesartan
during absorption, there is virtually no further metabolism of olmesartan. Total
plasma clearance of olmesartan 15 1.3 L/h, with a renal clearance of 0.6 L/h
Approximately 35% to 50% of the absorbed dose is recovered i urine while the
remainder is eliminated in feces via the bile!
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In patients with renal insufficiency, serum concentrations of olmesartan were elevated
compared to subjects with normal renal function. One study found a significant
negative correlation between renal dysfunction and both Comae and AUC. Afer
repeated dosing, the AUC was approximately tripled i patients with severe renal
impairment (creatinine clearance <20 mL/min)’ Therefore, authors recommended
that the daily dose for patients with severe remal mpaument should not exceed
20 mg’ The pharmacokinetics of olmesartan in patients undergoing hemodialysis has
not been studied .t

Following oral administration of olmesartan, Cpy values in patients with nuld and
moderate hepatic impairment were similar to those in healthy controls. Values of
AUC, however, increased by 30% in patients with ould liver disease, and 48% in
patients with moderate liver disease™® The increase in patients with moderate
mpairment of liver function was significant.

When amlodipine was administered in a fixed-dose combination with olmesartan, the
rate and extent of bicavailability of amlodipine were similar to those observed when
amlodipine and olmesartan were coadministered as separate tablets.

Table 48: Bioequivalence of 40 mg olmesartan vs Formulation H 40/10
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3.3 Animal pharmacology/Toxicology

Mechanism of Action

Amlodipine is a dihydropyridine calcium channel blocker that inhibits the transmembrane
influx of calcium ions into vascular smooth muscle and cardiac muscle. Experimental
data suggest that amlodipine binds to both dihydropyridine and nondihydropyridine
binding sites. The contractile processes of cardiac muscle and vascular smooth muscle
are dependent upon the movement of extracellular calcium jons into these cells through
specific ion channels. Amlodipine inhibits calcium ion influx across cell membranes
selectively, with a greater effect on vascular smooth muscle cells than on cardiac muscle
cells. Negative inotropic effects can be detected in vitro but such effects have not been
seen in intact animals at therapeutic doses. Serum calcium concentration is not affected
by amlodipine. Within the physiologic pH range, amlodipine is an ionized compound
(pKa=8.6), and its kinetic 2 :3 interaction with the calcium channel receptor is
characterized by a gradual rate of association and dissociation with the receptor binding
site, resulting in a gradual onset of effect.
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Amlodipine is a peripheral arterial vasodilator that acts directly on vascular smooth
muscle to cause a reduction in peripheral vascular resistance and reduction in blood
pressure. Please refer to Pharmtox review

4 DATA SOURCES, REVIEW STRATEGY AND DATA INTEGRITY

4.1 Sources of Clinical data

e Electronic submission for NDA 22100
e NDA for amlodipine — 19-787
e NDA for olmesartan — 21-286
e NDA for Avalide —20-758
* NDA for combined Amlodipine and Valsartan ( Exforge) —21-990
* Minutes of Cardio-Renal Advisory committee for Avalide - initial therapy-2007
¢ Package inserts for Amlodipine and Olmesartan
e JNC7 recommendations
4.2 Tables of Clinical Studies
Table 49: Summary of clinical studies -PK
Study No. Seudy Srudy Tide Formnnlation Tr Daze Ragi Raadowmized Key Entry Age Range (Yearsy
{No. of Centers) Design (Cempleted) Criferia Sex %% AMD)
Investigator: Race % {1, B, C,H.0)
Pivotal Cliniesl Pharmacology Studies
€58663-4-U101 3.way £0, A Randomized QM ${-mg tablet Tt A: OM 40 mg fablet QD for 24 Healthy male 19-52 Years
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Multiple Doze | AML 16-mg teblet Trt B: AML 10 mg tablet QD for
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Determdine the 25.0%C
Pharmacckinetic Trt C: OXL 40 mz toblet » AML 125%H
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Afedoxcmil and
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Besylate in
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C58663-4-F102 3way CO, 4 Randomised. AMI I6-mg tablet Trt &: AML Himg Jnin®} 18 Healthy male 19-55 Years
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gy - BE Single-Dose, {8:00 2.0y, in fasted sfate) snbjects 55.6%M
Three-Way AML -mg twbier
Golor, G Crossover Study | (Lot No. 4QL }66E} Tre B: AMIL. 16 mg (Norvase™ 389%C
#o Detennine the Single-Dose {§4 day washowt) 1L1%H
Bioequivalence of | AML I10-mg tablet 8:00 a.m. in fasted ntate)
W mg (Lot Mo. 416190231}
Amledipine Trt C: AML 10 mg (Antacal™
Besylate, Intin® Single-Dose (34 day waskout)
{UK)vs i mg 800 2.m. s fasted state)
Besylate
Morvase® {USy
and Amlediping
Basrlate,
. Antacal®™ (aly)
AML=zuilodipice, BA=biosvailability, BE = bicequivalence, CO=c: . OL=apen-label, OM=ol il, DDI=drugdrug ion, DP=d

Sex (d=male}

MD=multi-dose, SD=sirgle-dose, Tri=treatment
Race (A=Asian, B=Black, C=Cancasian, H=Hisgmnic, O=0ther)

Sowrce: Individual Clinical Taial Reports:
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Table 50: Summary of clinical studies-PK
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Study No. Study Study Title Formulati Treatu Doze Regimen Rondowsized | Key Entry Age Range {Years)
of Centers} Dezign {Completed) Criteria Sex % QL
Inveatizators Race W (1, B, C,H,0)
CH8663-A-UH08 | 2-wayCO, | A Randomized | Fixed Dose OMAAML | Tri A: OM/AML 40/i0 mg 3 Haalthy male 19-44 Yaars
QL 5D, Singla-Dose, 40/10-mg tablet fixed-dose tablat (263 and female
{1y BA Open-Label2- | (Lot No. 3223V05003) | [Fomoulation G] subjests 46.4% M
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Allison, M Study to OM 40-mg tablet
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3 Fiffh Fixed- Single-dose (14 day washeut)
Dose
Combiration {Fasted on days of dosing)
Formulstion
Relative to
Olmetee® and
Antacal® in
Healthy Subjects :
AML dipira, BA=bivavailability, BE = bivequivalence, CO=crazs-over, OL=open-label, OM=ol 2 d i, DDl=drug-drug int DP=dose-groportionality,
MD=prulti-dose, SD=single-dose, Tri=h t
Race (&=Astan, B=Black, C=Caucasian, H=Hispanic, O=Cther)
Sex (M=male}
Sourze: Individuzl Clinical Trial Reports
Table 51: Clinical Studies-NDA 22100
' Study No, and Type of Discontimied
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(N0 of Centersy (?criotlf Prinery Objeetices of the Sty €Start Route nf Administration Randumized Duce to
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Oral
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) Extension OM + A?\‘IL(Q'I!?(“IG adf:hlmn’m : N mild e severe
o Bydrochlorothinzide HCTZ], i needed) Treat-to-poal sequence; Bypcrienss
34-Waeks N . . PR = X p'.nensxoa_x
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blood pressure goal (<14090 mimilg, Them 1684
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patients achieving blood pressure goni AN AE s 6 )
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Table 52:Clinical studies - PK

Sfady No. and Typeof Discontinued
Study No. Stmidy Desizn e (o b Statws Test Proflucts; Dose Reghnen; Patients
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C58663-A-U106 | 2-way CO, OL, | Tao detersnine thie bioavailability of < OMAML 40410 mg {ixed-dose Healthy male and 0 2
SD, BA ofmesartan abd smlodipine from a tablet [Formulation D} fenrate subjects
) tiNed-dose combination formuiaiion 905
refutive to coadministration {fres (O3} | OM 40 mg ablet + AML 10 mg 8
comhination) of the separate eotities as tablet '
their nirketed formulations {Olmetec™ - (26)
and Antacal®, respectively), gmitc of Administration:
2kt
CS8663-AU109 | 2way €O, 01, | To determine the bioavailability of I OM/AML 4010 mg fixed-dose Healthy maleand 1 i
SD.BA | ofmesartan and umiodipine from u tablet {Fonmulation G} femate subjects
: fixed-dose combination formulation N
1 refative to co-administeation {free (Q0/03) | OM 4t mg tabler + AML 10 mg
combination) of the scparate entifies wy tablet 28
their markoted formutations (Olmeine™ {269
and Antacal”, respeetively), Route of Administrstion:
Oral
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Table 54: Clinical studies - PK
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fixed-dose combination tablet imended
for comimercialization.

Dose proportionality wifl be determined
for the foltowing b lablet strengths:

« olmesartan medoxomil 40 wyg and
amlodipine besylate 10 g

* olmesartan medoxowil 20 ing and
amiodipine besylate 5 mg

* olmesartan medoxomii 10 mg and
amlodipine besylate 10 mg

+ almesarian medoxomil 40 my and
amiodiping besylate § mg

« almesartan medoxomil- 20 mg-and
amlodipine besylate [0 mg

* olmesartan médoxomii! 10 g and
amlodipine besylate 3 my

Tt B OMAML 2045 mg
fixed-dose tablet

Tt C OM/AML 1/10 mg
{ixed-dose ablet

Cohort 2 (30 subivets
et D OMAAML 4075 myg
fixed-dose tablet

T B OMIAML 20110 myg
fixed-dose tablet

Trt Fr OM/AML 10/3 mg
fixwd-dose tablet

Route of Administration:
Oral

60
67

] Stady No, and Type of Discontinuad
Study No, Study Design e 3T P Statas Test Products; Dose Reghinen; Patients
{No, of Centers) {Perind) Primary Objectives of the Study (Start Route of Administration Randomized Due to
Daté) {Completedy AR Other
€88663-A-L111 | co.oLsp, [T IO durermine ;hc bmyqi!ahfilhy of ¢ Cohort 1030 subljects) Frealthy make and ) ]
BA olmesartan and mnlodipine frony a ; o AN . female subijeets
. ! fiseduose conbination formulation [r "‘f} ?‘_fﬂl’!{:i}""‘=\1j~ 10/5:my © subjects
m infended for conmnercial use relative 1o (tsngy | Ied-dose tabler
dmintstration of this s e eniitics . o
., A o Trt B (Roferencey OM 10 mg
as their marketed § Iations. P .
i mareted lorminions. tublet (Olmetec” 3+ AML S mg 68
The Bioavailability was detersnined for tablet (Antacaf”}
the folldwing 2 ble sirengths:
« atmesartzn 10 mg and sndadipine Smg Lohen 2 (30 subjects)
* phinesartim 30 g and amlodipine Trt C (Testy OMAML 401 mg
10 my fixed-dose bl
Tre DY {Reference) QLM 40 mg
tablet (Olmetec® ¥+ AML 10 mg
tsblet {Antacal™}
Route of Administration:
Ol
Table 55: Clinical studies - PK
e Desi gmdy R No. and Typeof Discontinved
Study Ne. Study Design . , v reede taus Test Products; Dose Regimen; Patients
{No. of Centers) {Period) Priwary Objectives of the Study {Start Route of Administration Randomized Pue 1o .
Date} (Completed) AE Other
CS58663-A-15112 | 3-wayCO, OL, T;’ determing ‘:‘c d;)sg_plrm)?nionalixy of e Cohon 1 £30 subjedtsi Healthy male and ] 3
SD, DP olmesartan and amlodipine from y . " female subiects
1 differem strengths of olmesartan gn‘ A (h)iMJAML 40110 mg fixed ¢ !
M migdoxomil and smlodipine besylate ©106) ose taniet
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Table 56: Clinical studies - PK

~ s

Study No. and Type of Discontinued
Study No. Stusdy Design s (b ioetives af fhe ol Statos Test Products: Dose Regimen; Patients
{No. of Centers) {Period) Brimary Gbjeetives of the Study {Start Reute of Administration Randomized Dre to
. Dite) {Completed) AE Other
C88663-A-U113 | 2-way €O, OL. To deermine e boavatlability of e OMAMIL 40710 mg fixed-dose Healthy maleand o i
$D, BA almesartan and amfodipine from a fablet fFormulation HJ femate subjjects
i fixed-dose combination formulation ’
Y relative 10 co-administration (fee (A6 | OM 40 mg rablet (Olmetec™ 14
combination} of the separate entities as AML 10 my tablet {Antacs i) k]
their marketed Tormulations ((“))mucc {27y
and Antacal®, respectively. Rasite of Administration:
Qral
USKE63-A-LI01 | Zaway CO, OL, | Fo nvestigate the pharmacokinetic < Tri A: OM 30 myg tablet QD for 10 | Healthy male and 4] i
MD, DI interaction betwean olmesartin wnd days female subjects
) anlodipise when administered 104
) concomitantly in healthy subjects. ¢ } TreB: AMI, 10 myg tablet QD Yor 24
10 days $23)
Tre C: OM 40 myg tablar + AMIL 10
iy fablet G for 10 days
Route of Administration:
Oral
CSSE63-A-UTID- | 2wy CO, 01, | To deternine the effiect of foxt on the ¢ OMAML 40710 mg fixed-dose Healthy male wnd a. 1
S, BA. bioavedlability of olimesartan and tublel female subjocts
W Food Effoct :xmloqipia?c fram-a fixed-dose B ) ‘ .
combifation tablet, 246y | OMAML 4010 my fixed-dose
rablet 2%
@n
Haoute of Administration:
Oral
4.3 Review Strategy

The overall efficacy review was to ascertain that the efficacy of the fixed dose
combination was better than its component tablets and that the blood pressure goals were
reached before those of the monotherapy components.
The overall safety evaluation was carried out on the pivotal study with a double blind
period of 8 weeks followed by an open label period of 44 weeks. The reports on 120 day
safety update will also be reviewed as well as safety data from one completed add-on
~study - CS8663-A-E302. E- 303 is an ongoing study in Europe. Furthermore this review
assessed the dose related adverse events of Amlodipine with the fixed dose combination
particularly the frequencies of edema, laboratory abnormalities and hypotension.
The review also ascertain that adequate numbers of patients of all ages, races and patients
with co-morbidities are randomized in order to be able to recommend whether this fixed
dose combination can be used as initial therapy.

4.4 Data Quality and Integrity

This was found to be acceptable. Following Week 8 through a data cut-off date of 14 July
2006, the database was cleaned and locked, and a separate Period III commenced. On
completion of Week 52, the database was again cleaned and locked and a complete
Period III report was generated. Analyses of these reports and other sources of
inforniation form the basis of this review.

Although formulation G has been selected as the primary formulation for commercial use
for many reasons, data from formulation H were used to validate bioequivalence (Table
48).
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4.5 Compliance with Good clinical practices

There is evidence of compliance and good clinical practice. An investigators meeting was
held on 10-11 March 2005 to prepare investigators for the study and standardize
performance. A clinical research associate (CRA) conducted periodic on-site visits to
assure adherence to the protocol, review CRFs and patient records for accuracy and
completeness of information, examine site records for documentation of drug receipt and
administration, observe the progress of the trial, and review investigator files for required
documents. '

After the CRFs were received , the data were double-entered into the

database, where specially designed computer checks (as well as manual checks) were h@)
used to identify any data entry errors and other errors. Data were reviewed and

corrections were made on an ongoing basis, as needed. When necessary, requests for
clarifications or corrections were sent to the investigator via data queries.

A central laboratory performed all study-related laboratory tests. The investigator
reviewed all laboratory reports and filed a copy with the patient’s chart and CRFs.

For the safety population, total overall mean compliance to study medication was 97.4%
and ranged from 96.9% for placebo group to 98.4% for the OM10mg/AMK Smg group.

4.6 Financial Disclosures

The investigators disclosed their financial interests. See Certificate below. The certificate
of financial interest has been signed on behalf of all 59 investigators. A list of the
investigators is attached to the certificate but has not been replicated in this review. The
reviewer accepts this certificate signed by the Manager for Regulatory affairs of the
sponsor’s company to the effect that none of the investigators had received any form of
remuneration that might compromise the results of the trials in this NDA.
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Figure 8: Financial Interest certificate

3 rorvmd: DAAE tha. Ba L0 COBE
DEFARTMERT CF HEALTH SND SAL SERISCES bt o Apest 38, vg:@&

ﬁERﬂFI%“M~ FINANCIAL INTERESTS AMND
SREANGENENTS OF CLIBICAL INVESTIGATORS

T O SRR TR B P AP

With resgend o i oovered sinial stuties dov speciic cinicod studies fsied below 1 Dopropstain] sebmided in
suppiel of Ui apebostion, § ol i ona of e stalomeinds. Selss ge BppEGnTeE. | idaiitared thal s
crrihcaticn is mada in oovpliance w5 21 OFR part 54 and that R the porposes: of Bis slwiemen], & el
inwestigator inchsdes e spoust and each decendent chid of the vestigator ae defirend 21 OFR 54, 2.

I Fome ewmdabe sppticabls shevibo i

08 s e sppener of B saliodied stuibes, | sersify thi 1 havee not srfered g o ary financil sangemenk
Wit ts b cileien ieasiistnen mmm=m wl sl vesdaeieg miaw £ aHREE T F e 4
ks Aonmy ‘whereby the yolisg of Comoensaion 5o the irraERligaior ool B aioctod By I calparng: of The
whady o definesd i 20 88 8400, I alsn n&?&ﬁ‘y that each sted cinical Imvestigalor rogubed o discloas
e Thein gdeereltn wibisting s ivesatinoey e & proprietany insanesd in 4% prodect or o -sxgmfwi gy i

Y soenaor so dalned s 31 CFF S9.300) di8 ml Bacione sy serds levasby. | Sadher cortly thet na
lisbed inwestizalnr was By necipiond of signfiesnt payrnesis of othier sors ax Jebned in 24 OFE 54,340,

g

(2;& s the appdiosnt who i submitbng o shutdy or slodSies sporsossd By a Teen o ety obhes fheore bhe
appicat, | partdly that based on informaSon oblained fom the sponsor or fom mmlmg wirisal
Irwasligaions, the Beles chnicel Besiigeisn [attech B3l of nerses 50 ke By S50 Ro8 partisipss in sy
Srearivied eivmeerand Al the spomnr of @ toyered Shasy whmmg thiss seadieg of eRripensaineg b the
iwesdigalcr For condueting the saudy could e affecied by The oultoms of Do study fas defired in 24

W2jall bad oo proprstary inherest in s prodest o signficant souy interest iy the pomEss o
T posered whally (o8 delinesd i 28 GFRSAIE): and was ne B pecipant ol stgrdbrunl paipenenes o
b goels {an defined b 28 TR 5400000

A A w ep@w& who B sebeoiliing B ddy o shidios wporaoned By o i o paely ofar e e
spplones, | cantly dhat | hawe aofed with dow difyecoe b oblaln om Bo isbed chrécal Imemstigaters
da¥ach kst m‘ naRead o fromme the sponser the information regeired endor 404 ond itwas sat possile in
s ey, Tha Peigan vy this inliessaion enaldl moldee obSaisa in ailpefunt

HMERIE THILE )
T Ko Bdwraeeer, Bagatwory &fTairg

g

Dridielii Saeky, T

Y

: ' R
i i Iy *
e -t BN B

MW“A;M Eo mr mn
M“KMMWM&%ﬁ
S T ]

Errpestmiort af Hoealth oot imman Sty
oo aaed Theog, Sabwisiuresioeg

AT g £ SH0E Riabarn f e, Tooses M0
coggdeling med, powmcwing e T ¥ s o) e Bk i, BEY AT
mmmmﬂwma!&mm&mﬂﬂm mmmmwmnm )

SOIARE PO TR [4706] ) i osghona. Yoo 0 ichn U8

Appears This Way
On Original



A.Olufemi Williams M.D. \ ‘9
Medical Reviewer (AZOR)
Amlodipine besylate and Olmesartan Medoxomil NDA22-100

5 CLINICAL PHARMACOLOGY

Amlodipine is a peripheral arterial vasodilator that acts directly on vascular smooth

muscle to cause a reduction in peripheral vascular resistance and reduction in blood

pressure.

The objectives of the clinical pharmacology program for the fixed dose combination
include the following:

e To define the PK properties of the various formulations of the fixed dose
olmesartan/amlodipine combination in order to identify the optimal formulation
based on the resulting bioavailability data from these studies.

e To verify the lack of drug-drug interaction of the constituents of the fixed dose
combination

e To determine the bioequivalence between the formulation to be marketed and the
drug products used in the pivotal safety and efficacy trials

e To verify a lack of food effect with the fixed dose combination and

e To establish the dose proportionality of each agent when administered as a fixed
dose combination.

The summary of results of clinical pharmacology studies are presented in Tables 57 to
60. Overall, the clinical pharmacology studies would suggest that olmesartan and
amlodipine taken in a fixed dose combination is bioequivalent to taking these same
compounds concomitantly as separate tablets. Please refer to Biopharm review for more
details. Although formulation G has been selected as the primary formulation for
commercial use for many reasons, data from formulation H were used to validate
bioequivalence (Table 48).
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Table 57: Summary of results of clinical pharmacology studies - NDA 22100
Study Neo, Pharmacekinetic Results
Doze Information Cave mgfml) T (B) AUCy, fpg » b/ml) tyr{h)
(Qther Information) Arithinetic Mean £ 5D Aedian Arithmetic Menn T 81
¥ 3~ 43 bours
*0 - 72 hours
<=3 hoars
93— 144 hows
*0- 103 hours
Oa | AML OM | AML O ANL [t T AL
Pivotal Chnical Pharmacology Studies
£58663-A-U1yl
OM 40 mg (QD - Benicar™ 1084 £ 283 1.3 6794 1707 * 13.7£58
AML 10 mg (QD) - Norvase™ 198E67 &9 355 £138° 5121109
O 40 mg -+ AMT, 1{ o . = : +
(Seprate fablets) (D) 1038 T 312 20.1+77 20 31} 6851 + 19E8* | 382 £155°¢ 133%54 506+11.7
C58663-A-E102
ANML 10 me - Etin®™ - ' g
(After overnight Fact) 37209 38 168 % 43" 4361110
AMI 10 me - Norvasc® <3 3 4x s
{Afier overmight fasf) 33%08 8.6 168X 437 418%74
AMI 10 me - Angzeal® % . 5 agF 4 '
(Afier overnight fasf) 38208 86 171x48 424£62
C88663-A-U109
GAAML 50710 g - - » eexcaneh a " -
(Fixed dose: F laticn G) 258+ 208 A ESX .1 290 j:%43 5554 £ 1315 434199 T3S 34421346
024 40 mg + AMT 10 mg ’ g Py, Y | a0z 2 ymed - - .
(Saparate tableks) 8361 198 TEEIR 2.9 8.y 3571 £ 1308 423 2104 117%43 Ji6XRY
CSB663-A-L11H
TAANL 30710 mz Z : 3 1omeh A " -
(Fixed dose: £2d 5{_‘;;2} 898+ 188 65%143 2.5 84 5402 1267 313139 142243 480276
OM/ANML 40/10 mz . N 2 . )
(Fixed dose: fasted stats) $95£313 66%135 20 pE4d 6317 2058 309+ 67 r£43 40.2£8.1
AN tndigine, OM=pl & il, QP=omce datly, SD=standard deviation
Source: Individual Clinieal Trial Reposts
Table 58: Summary of results of clinical pharmacology continued — NDA 22100
Stady Ne. Plharmacokinetic Results
Dose Information C oz ingiml) T (B AUCpy(ng » bfmL} [0
(Other Inf, fon} Arithmetic Mear T SD Median Arithmetic Mean 1 5D
*§— 48 bours
0 — 7 hoows.
*0—-S5boms
“0— 144 hoars
*0— 192 kows
oM. | AML OM | AML OM AML oM | AME
Pivotal Chnical Pharmacology Studiez (Continged)
C58663-A-U11}
OM/AML 105 mp N N + ap7d 514404 41+ =
(Fized doze: Tt &) 348% 80 32%908 L6 80 1872 £ 407 152142 M3£75 407297
OM 10 mg (Oknetec™ +
AML S mg ¢4ntacal™ 306 + 81 32%08 26 80 17391301 % 150 £43¢ 13656 405492
{Separate tablets: Tst B)
OMIAMI 40716 mg i - i
= +24 £ 17520 +75d 6+ +
{Fixed dose: Tst C) 9391240 §8%£15 208 61 5995 21782 31979 156170 402%75
OM 40 mg (Ohmetec?) +
AML 10 mg (Antacal®) 8391182 62%14 33 840 3383 £1297° | 310+69¢ 173£81 8E71
{Separate tablets: Tat By
C58663-A-U112
OMAML 4010 mz , N ® ' a . o
(Fized dose: Trt A) 9301 228 76%13 20 89 5384 £ 1566 394194 I63£75 346%158
OMAAML 205 mg ek 1T N - o b s acd + 1
(Fixed dose: Tit B) 5782117 37207 20 390 370% X 762 190 45 139£5% 346%143
OMAML 10710 mg + o s 4 3 ang 4 gt e cm <
{Fized dose: T ) 315183 78213 26 80 1963 £ 472 454 85 I50E58 351124
QW/AML 405 mg +n <2 B b 2 4nd . N
{Fixed dose: Trt D) 906 % 295 152909 20 3.0 3616 £ 1801 16347 [3.8£53 4612110
OMAML 20710 g ot . - 11598 | 77 +0a8 . 5 1
(Fined dose: Txt B} 3722197 TELT L3 3.0 3309 % 1157 33794 142£79 363%130
OMAML 145 mg + s +5gzh +g4ed 5+ i
(Fized doze: T F) 3604 151 37%03 L3 $0 1867 £ 385 165 £48 13.5%54 L1112
AML dipine. Odf=ol rtan raed il, QD=omce daily, SD=standard deviation

Source: Individual Clinical Trial Reporis
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Table 59: Summary of results of clinical pharmacology continued — NDA 22100
Stady Ne. Pharmacokinede kesxﬂfs
Doze Information Cmae {0/mL) Tmer () AUCs, (ng» himl) ty(h)
{Other Inf ipn} Arithmetic Mean T SD Median Arithmetic Mean £35D
*§—48 hours
#0~ 73 hours.
©3 - 26 Eours
*§- 144 bows
* - 163 howrs
DM | AML O | AML OM [ i DAL T AML
Supportive Bioavailability/Bicequivalence Studies
C58663-2-T103
g’ﬁg’i‘;ﬂé‘:"f ongy | 0% | s3301 26 8 ss67:1276° | 326%70° | 136240 02578
g’;i:i;’fz;kgﬂ“ Wame | oorsts | s9s1s 20 5.0 ss31£13° | 3272678 | 135247 395+ 87
€$8663-3-U14
OMZAME 40710 mz N s 626 + 1708 | 284+ 108 ¥ N f16+
Fined dese: Fornlationsy | S51E305 | 73218 25 8.0 5626 £ 1708> | 3847 108 138250 4261586
M 40mg +AML 10 mg § P s = e
(Separate fabietsy 903 £307 73%18 20 80 5892+ 1807® | 3792 108¢ 155%54 4383131
€58663-A-U105
OMZAML W0/ 10mg R e e eee® | 3975 1ped . -
(Fixed dowe: Foromistion ¢y | 5955214 | 67116 23 8.9 S098+1666° | 3371106 159%6.1 Bpt95
OM 40mp +~ AML 10mg < % " - e +
(Separaie tbiets) 857254 6518 20 8.0 6106 22201° | 323921104 16263 4531104
C58663-A-U106
OMZAML #0710me 9844207 | 63314 26 80 615922033% | 0s£70% | 185254 pIziel
{Fizad doze: F D
g‘;ﬁ,ﬁii;iﬁﬂ Wor | ogs0r00 | 6516 20 62 s01321679° | 3092684 | 180%73 413276
AML dipive, OM=ol I, QB=omnce daily, SD=standard deviation
Souzre: Individual Clinieal Trial Reporis
Table 60: Summary of results of clinical pharmacology continued — NDA 22100
Seudy No. Pharmacekinetic Resnlts
Diose Information Comee ingiml} T o (R} ATUCy, {ng* h/mL) (b}
{Other Information) Arithmetic Mean + 5D Median Arithmesic Afean + 5D
. *§—42 bongs
0~ 73 hours
=86 bars
£9_144 boms
0~ 162 hours
DM | AML OM | AML oM [ AL OM | AML
Supportive Bisavailability/Bivequivalence Sindies (Continned)
C58663-A-T113
OWUAML 40710 mg 5 e 4 & : & : =
2 + + + £43 00+ 1
(Fixed dose: Formulation 1) BTt 168 69%20 1.5 8.0 5263 £1327 3£ 115 1271431 00102
ON{ 40 myz (Olimetec™ +
AML 10 mg {Anteal™) 7681171 72%18 2.0 80 4888 £ 1pet | 376103 ¢ 1251551 310408
{Separate tablets)
Secondary Clinical Pharmmacolegy Studies
£58663-A-T114
OMAML 10/10me o i +e7ab £1p1d + 1g
(Fixed dose: Pommlation ) 305136 ITE20 20 80 19621674 376101 121£39 440292
OM 10 mg (Dhmetsc)+
AML 10 mg (Antacal™ 292495 35217 20 RXY 1912+ 654% 362 + 83¢ 125%48 45711038
{Separate tablets)
AML=amindipine, OM=clmesartan medoxemil, QD=cnre datly, SD=standard deviation
Source: Individual Clinieal Trial Reports
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5.1 Pharmacokinetics-Amlodipine and Olmesartan

Amlodipine

Peak plasma concentrations of amlodipine are reached 6-12 hours after administration of
amlodipine alone. Absolute bioavailability has been estimated to be between 64% and
90%. The bioavailability of amlodipine is not altered by the presence of food. The
apparent volume of distribution of amlodipine is 21 L. Approximately 93% of circulating
amlodipine is bound to plasma proteins in hypertensive patients. Amlodipine is
extensively (about 90%) converted to inactive metabolites via hepatic metabolism with
10% of the parent compound and 60% of the metabolites excreted in the urine.

Elimination of amlodipine from the plasfna is biphasic with a terminal elimination half-
life of about 30-50 hours. Steady state plasma levels of amlodipine are reached after 7 to
8 days of consecutive daily dosing.

Population PK Sub-study

Data from 4 clinical pharmacology studies and one phase III study were used for the
population PK analysis. The population included 170 healthy volunteers (115 males and
55 females) in clinical pharmacology trials and 546 patients (276 males and 270 females)
with mild to severe hypertension in Phase I1I study. Data from the Phase III trial alone
was used to conduct the exposure response analysis.

The Clinical Pharmacology studies carried out intensive sampling for PK profiles that
were conducted after a steady state dose and after a single dose in the other 3 Clinical
Pharmacology studies. The exposure response analysis used trough SeDBP
measurements taken at the start of visit 3 and end of visit 7 in the Period II study.

Patients were instructed to delay taking study medication on the days of their scheduled
study visits until after the pharmacokinetics sample had been drawn. Prior to all
;pharmacokinetic blood draws, blood pressure and pulse measurements were taken. Three
blood pressure measurements were obtained at least 1 minute apart, with the patient
seated utilizing the provided calibrated Omron device. The 3 results were averaged. Heart
rate was measured once manually. The time of the blood pressure measurement and
blood draw were recorded on the CRF. Patients enrolled in this portion of the study
contributed 4 extra blood samples including one trough sample 24 hours post-dose at
Visit 6, one trough sample pre-dose at Visit 7, one blood sample between 0.5 and 2 hours
post-dose Visit 7, and one blood sample 4-10 hours post-dose at Visit 7. Blood samples
were taken anytime during the specified time interval.

Population Pharmacckinetics

The purpose of the population pharmacokinetic {popPK) study was to characterize the

- pharmacokimetic  inferactions and corresponding pharmacodynamic correlation
{1.e., blood pressure lowening) between olmesartan and amledipine using population
pharmacokinetic sampling, pharmacodynamic responses, and modeling. The specific
objectives of this study were to:
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Develop popPK models of olmesartan and amlodipine using the data collected
m smdies CS8663-A-U101, C58663-A-U110, C88663-A-17111, CSBE63-A-

U112, and CS8663-A-U301.

Characterize and quantify the effects of covariates on the oral clearances of
the compounds. For both olmesarian and amlodipine, investigate age, weight,
gender, serum creatinine, race, and patient’volunteer status in the covariate
analysis. For amlodipine, also investigate alanine aminotransferase (ALT),

aspariate aminotransferase, and total bilirubin in the covaniate analysis.

The following conclusions were drawn from the popPX analysis:

Olmesartan PK was adequately characterized by a two-compartmental model
with first-order absorption and time lag; sex, weight, serum creafinine, and
hypertensive stafus were predictors of the apparent oml clearance of
olmesartan,

Amlodipine PX was adeqguately characterized by a one-compartmental model

with first-order absorption and a time lag, weight, age, and ALT were
predictors of the apparent oral clearance of amlodipine.

Neither compound Had a clinically sipnificant frapact on the clearance of the
other, based on the definition of clinically significant interaction as that which
causes af least a 125-fold change in a parameter {(ie, outside of the
bioeguivalence range of 80% to 125%).

The estiinates of the covariate impacts on the clearances of olmesartan and
amiodipine did not change bebween monotherapy and combination therapy.
The drug effect of olmesartan exposore on ASeDBP waz described by 4 Ejpe
model, whereas the dmug effect of amlodipine exposure on ASeDBP was
described by a linear model.

In the exposure-response model, black race was the most important covariate,
decreasing the maximal possible effect on blood pressure of olmesartan while
increasing the effect of amlodipine, without influencing PK parameters.

The drug effect for combinaticn therapy was defined on the basis of exposuces
to both componnds, and i was greater than either of the monotherapy arms
alone.
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The 3 different marketed formulations of amlodipine besylate (equivalent to
amlodipine 10mg) are conmsidered bioequivalent. This would indicate that the
conclusions drawn from the Clinical Pharmacology program
bioequivalence/bioavailability studies regarding the companisons of the fixed-dose
formulation of amlodipine vs. Antacal® are apphcable to the other 2 cmnmmr:aaﬁv
available formmlations of amlodipine {ie., Istin” and Norvasc”). Antacal” was the
formmlation of amlodipme besylate used m the pivotal efficacy study,
CS8663-A-1U301.

Foed Interaction

The bioavailability of olmesartan and amlodipine is unaffected by food.'” Study
CS8663-A-Ul10 demonstrated that the pharmacokinetics of  olmesartan and
amlodipine were equivalent when olmesartan and amlodipine were administered as a
fixed-dose combination (olmesartan/amlodipine 40/10 mg: Formulation G) during the
fasting state and following a high fat meal

Smce food did not affect the pharmacokinetic profiles of the fixed-dose combination,
the presence of food should not alter efficacy results with Formulation G, which is the
formulation to be marketed.

Deose-Preportionality

The purpose of study CS8663-A-U112 was to determine the dose proportionality of
olmesartan and amlodipine from different strengths of olmesartan and amlodipine
fixed-dose combination tablets intended for commereial use.

The total systemic exposure of olmesartan (AUC), following oral administration of
10 mg, 20 mg, and 40 mg dose levels, increased in a dose-proportional manner when
admuinistered in a fixed-dose combination with either 5 mg or 10 mg of amlodipine.

Elderly

Elderly patients and patients with hepatic msufficiency have decreased clearance of
amlodipine with a resulting increase m AUC of appmxumteiy 40% to 60%, and a
lower initial dose may be required.” A similar increase in AUC was observed in
patients with moderate to severe }mart fathure. Sixty-two hypertensive patients aged 6
to 17 years received doses of Norvasc” between 1.25 mg and 20 mg. nght—"&ci usted
clearance and volume of distribution were similar to values in adults® The
pharmacokinetics are not significantly influenced by renal impairment. Hypertensive
patients on hemodialysis may therefore receive the usual initial dose ™™ The
pharmacokinetics of amlodipine are also not altered in hyperfenswe patients with type
II diabetes mellitus when compared to patients without diabetes 2

To date, interactions between amlodipine and other concomitant drugs have not been
reported. Spectfically, the pharmacokinefics of amlodiptne was not affected when
coadnunistered with erther cimetidine, or Maalox, or sidenafil (Viagra®).
Coadmumstration of multiple 10 mg doses of amlodipine with 80 mg of atorvastatin
resulted in no significant change in the steady state pharmacokinetic parameters of
atorvastatin. Co-admirndstration of amicdipme with digoxin did not changc serum
digoxm levels or digoxin renal clearance in normal &ohmteers Finally, in vitro data
mdicate that amlodipine has no effect on the boman plasma protem binding of
digoxin, phenytoin, warfarin, and indomethacin
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Food Effect: Olmesartan- No food effect.

Figure 9: PK graphs to show no food effect with Olmesartan

: Pharmacokinetic study - Food Effect- Olmesartan
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The Cumax values of olmesartan. following oral administration of 10 mg, 20 mg, and
40 mg dose levels, mcreased i a slightly less than dose-proportional manger when
admimistered in a fixed-dose combination with either 5 mg or 10 mg of amloedipine.
This observation was not considered to be of clinical significance.

The systemic exposure of amlodipine (AUC and Cuy,), following oral administration
of 5 mg and 10 mg dose levels, increased in a dose-proportional manner when
administered i a fixed-dose combination with 10 mg, 20 mg, or 40 mg of

olmesartan.

88



A.Olufemi Williams M.D. 89
Medical Reviewer (AZOR)
Amlodipine besylate and Olmesartan Medoxomil NDA22-100

The rate and extent of bioavailability of amlodipine were also similar when the
fixed-dose combination was administered with or without food. In addition, the ratic

of LSM and 90% Cls for AUCo:, AUCuur and Cug. of amlodipine were within the
bioequivalence range of 80.0% to 125.0%. Therefore, the rate and extent of
bioavailability of amlodipine afier oral administration of this fixed-dose combination

were bioequivalent under fed and fasting conditions.

5.2 Pharmacodynamics

Amlodipine

Following administration of therapeutic doses to patients with hypertension, amlodipine
produces vasodilatation resulting in a reduction of supine and standing blood pressures.
These decreases in blood pressure are not accompanied by a significant change in heart
rate or plasma catecholamine levels with chronic dosing. Although the acute intravenous
administration of amlodipine decreases arterial blood pressure and increases heart rate in
hemodynamic studies of patients with chronic stable angina, chronic oral administration
of amlodipine in clinical trials did not lead to clinically significant changes in heart rate
or blood pressures in normotensive patients with angina. With chronic once daily
administration, antihypertensive effectiveness is maintained for at least 24 hours. Plasma
concentrations correlate with effect in both young and elderly patients. The magnitude of
reduction in blood pressure with amlodipine is also correlated with the height of
pretreatment elevation; thus, individuals with moderate hypertension (diastolic pressure
105-114 mmHg) had about a 50% greater response than patients with mild hypertension
(diastolic pressure 90-104 mmHg). Normotensive subjects experienced no clinically
significant change in blood pressure (+1/-2 mmHg).

In hypertensive patients with normal renal function, therapeutic doses of amlodipine
resulted in a decrease in renal vascular resistance and an increase in glomerular filtration
rate and effective renal plasma flow without change in filtration fraction or proteinuria.
As with other calcium channel blockers, hemodynamic measurements of cardiac function
at rest and during exercise (or pacing) in patients with normal ventricular function treated
with amlodipine have generally demonstrated a small increase in cardiac index without
significant influence on dP/dt or on left ventricular end diastolic pressure or volume. In
hemodynamic studies, amlodipine has not been associated with a negative inotropic
effect when administered in the therapeutic dose range to intact animals and man, even
when co-administered with beta-blockers to man. Similar findings, however, have been
observed in 6 normals or well-compensated patients with heart failure with agents
possessing significant negative inotropic effects.

Amlodipine does not change sinoatrial nodal function or atrioventricular conduction in
intact animals or man. In patients with chronic stable angina, intravenous administration
of 10 mg did not significantly alter A-H and H-V conduction and sinus node recovery
time after pacing. Similar results were obtained in patients receiving amlodipine and
concomitant beta-blockers. In clinical studies in which amlodipine was administered in
combination with beta-blockers to patients with either hypertension or angina, no adverse
effects of electrocardiographic parameters were observed. In clinical trials with angina
patients alone, amlodipine therapy did not alter electrocardiographic intervals or produce
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higher degrees of AV blocks. Amlodipine has indications other than hypertension which
can be found in the Norvasc® package insert.

Olmesartan

Olmesartan doses of 2.5 mg to 40 mg inhibit the pressor effects of angiotensin I infusion.
The duration of the inhibitory effect was related to dose, with doses of olmesartan >40
mg giving >90% inhibition at 24 hours.

Plasma concentrations of angiotensin I and angiotensin II and plasma renin activity
(PRA) increase after single and repeated administration of olmesartan to healthy subjects
and hypertensive patients. Repeated administration of up to 80 mg olmesartan had
minimal influence on aldosterone levels and no effect on serum potassium.

5.3 Exposure response relationship

Exposure-Response Analysis for Seated Digstolic Blood Pressure (8eDBP}

The final exposure-response model for change from baseline m SeDBP related the
drug effects of both olmesartan (OM) and amlodipine {(AML} to their systemic
exposures, AUCqy and AUC vy, respectively. The drug effect for olmesartan was
described by an B, model, whereas the drug effect for amlodipine was described by
a linear model. The drog effect of combination therapy was greater than either of the
drmug effects in monotherapy, but slightly less than their additive sum. This finding
was modeled via an mteraction term that consisted of a constant (0.05) multiplied by
the product of the drug effects. The final model for change from baseline in SeDBP
was: ‘

ASeDBP = Intarcept + DEff oy + DEf g +0.05F DEf 3y TDEF g + 17+ £

where Intercept describes the placebo effect, 1 & an additive random effect, and e is
resicual error.

The most important covariate was black race, as 1t modified both drug effects, but in
oppostte directions. Persons of black race (KB = 1) realized about 20% greater
reduction 1 SeDBP from amlodipime than other races, but only half of the reduction
in SeDBP from olmesartan, as shown m the two equations below:
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, Wl AUC
DEf,,, =18+ KB* 9.5)**{—#}
' { AUCH, +1630 )

DEf 40 =(—0.00488* KB +—0.02220)* AUC ,,

where AUC has units of ng/mL*h. The placebo effect was estimated as a 3.59 mmHg
reduction m SeDBP, with Hispanics (KH = 1) having a larger placebo effect than
non-Hispamcs, and subjects with higher baseline SeDBP (Baseline) having a larger
placebo effect (approximately 3 mmHg additional change per 10 mmHg higher
basehne).

Intercept =—3.59 + ~4.84% KH +-0.33* {Baseline —100.5)

To determine the impact of coadministration on the covarate analysis for the
exposure-response relationship, the initial covanate estimates were obizined from a
dataset containing the monotherapy and placebo arms. The final estimates were
obtained from a foll dataset containing all of the arms in the trial. The monotherapy
estimates based on the data subset were not significantly different from the final
eginmates obtamed from the foll dataset In addition. each covariate not in the final

model was added back to the final model one at a time to retest for significance. In

both cases, coadmimstration did not influence the covanate relationships in the
exposure-response mode] (see Table 38).

Table 61: Exposure response

= a -

(Parameter
Estinate % CV}

Placebo -3.59 1a

Hispanic on Placebo -4.84 28

Baseline on Placebo -0.33 21

Enns (OM) [mmHg] : -18.1 ' 30

Blackraceon B, 8.51 46

EALC,, (OLM) [h*npiml] 1630 37

Slepe (AML) fmol ffng*h)] 0.0222 13

Riack race on Slope £00488 55
‘Bojeraction coefficient 0.05 i9

TV (5D of Eta) foamHg] 8.0° 25°

Sigma fmmHg) 3.5 69.3

I Coetficient of vsriation of the estimatss {1005Erstimataiestimate].

" Somare oot 0f ETA e -

" Percent square prot of the relative standard erver of fhe cosfficiant of veriation. Loa TEor

W ETdestim ate
" Residnal intra-subject varisbility.
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Table 62: Comparisons in Diastolic BP in Non-Blacks versus blacks Source Dr S. Bai
Eabel ”Estimate”Standard Error”Pr > [tll Lower HUpper '

W40/10-40 vs. B40/10-40 ||1.7025 23201

||0.4632|-2.8478 ||6.2528 |

|W40/10-10 vs. B40/10-10 |-6.6841 ||2.3626

110.0047||-11.3177]|-2.0505]|

|W40/5-40 vs. B40/5-40  ||4.5646 [[2.2679

110.0443][0.1167 |[9.0126 |

|W40/5-5 vs. B40/5-5 -0.6373 [|2.2859

10.7804](-5.1206 |[3.8459 |

[W20/10-20 vs. B20/10-20 |[3.8448 [|2.2952

||0.0941[-0.6567 |[8.3462 |

|W20/10-10 vs. B20/10-10 ||-3.8166 |/2.2395

1100885 ||-8.2088 |[0.5757 |

W20/5-20 vs. B20/5-20  ||3.3847 |2.3289

101463 [-1.1829 [17.9523 |

[W20/5-5vs. B20/55  |-1.0920 [|2.2519

ll0.6278-5.5087 |13.3247 |

[W10/10-100vs. B10/10-10][3.8867  ||2.3405

110.0970]|-0.7037 |[8.4772 |

[W10/10-10avs. B10/10-10][-1.5793 [[2.2575

110.4843|1-6.0070 |[2.8483 |

W10/5-10 vs. B10/5-10 ||-1.2920 ||2.4433

10.5970][-6.0840 |3.5000 |

IW10/5-5vs. B10/5-5  ||-3.5734 [|2.3398

[0.1269]-8.1625 |[1.0156 |

Table 63: Comparisons in Systolic BP in Non-Blacks versus blacks Source Dr S. Bai

|Label ”Estimate“Standard Error”Pr>|t|||L0wer “Upper l

|W40/10-40 vs. B40/10-40 |[8.3944  |[3.8580

110.0297[0.8278 |[15.9611]

W40/10-10 vs. B40/10-10 ||-8.9190 |[3.9277

110.0233 ||-16.6224||-1.2156 |

|W40/5-40 vs. B40/5-40 _ ||9.8389 37715

0.0092(2.4420 |[17.2357

|W40/5-5vs. B40/5-5  [[0.8475 |[3.8042

0.8237]|-6.6135 ||8.3086 |

|W20/10-20 vs. B20/10-20 |[5.3386  ||3.8168

ll0.1621]]-2.1471 |[12.8243]

W20/10-10 vs. B20/10-10 ||-9.2410 |[3.7234

110.0132]-16.5436]-1.9383 |

W20/5-20 vs. B20/5-20  |[8.6520 [[3.8736

10.0256][1.0549 |[16.2491]

W20/5-5 vs. B20/5-5 23945 |[3.7460

|[0.5228]-4.9524 |[9.7414 ]

W10/10-100vs. B10/10-10||7.7647 |[3.8932

10.0463][0.1291 |15.4003]

W10/10-10avs. B10/10-10||-5.4660 |[3.7539

||0.1455 -12.8285 | 1.8966 |

W10/5-10 vs. B10/5-10 |[2.4216 ||4.0635

[0.5513]|-5.5480 |[10.3912]

W10/5-5vs. B10/5-5  ||-2.4870 |[3.8912

0.5228 ||-10.1186]|5.1446 |
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6 INTEGRATED REVIEW OF EFFICACY

6.1

The two indication. sought by the Sponsor are as follows:
e AZOR is indicated either alone or in combination with other antihypertensive
agents for the treatment of hypertension
e AZOR is indicated for initial therapy in selected patients with hypertension
requiring a blood pressure reduction of greater than or equal to 20/10 mmHg.

6.1.1 Methods

Statistical Analysis

The primary null hypothesis of no difference between the 6 combination therapies and
their respective monotherapy components in change from baseline in SeDBP at Week 8
with LOCF in the ITT population was evaluated using Hommel’s procedure in order to
control the overall one-sided Type I error rate at 0.025 (See Dr Bai’s Statistical Review).
Table 27 summarizes the p values for all treatment arms adjusted for factorial study.

- The secondary null hypothesis of no difference between the 6 combination therapies and
their respective monotherapy components in change from baseline in SeSBP at Week 8
with LOCF in the ITT population was evaluated similarly.

One-sided p-values for testing the primary and secondary null hypotheses were obtained
from an Analysis of Covariance (ANCOV A) model that had fixed effects for treatment
group, diabetic status (with or without diabetes) and age group (age >65 years or age <65
years), and study baseline blood pressure as a covariate. Least-squares (LS) means,
corresponding standard errors and 95% two-sided confidence intervals, as well as the
difference in LS means, corresponding standard error and two-sided 95% confidence
intervals were also derived from the ANCOVA model and presented.

Summary statistics were provided for baseline, endpoint and mean change in SeDBP and
SeSBP at Week 8 with LOCF for each level of these subgroup variables. Within-
treatment p-values are also presented testing whether there was a significant change from
baseline within each treatment group. Three-dimensional plots displaying the mean
reduction in SeDBP and SeSBP at Week 8 with LOCF are also presented for the primary
subgroups (Black versus non-Black, gender, diabetic status, and age group).

One-sided p-values for testing the significance of the combination therapy against each
monotherapy component were derived from an ANCOVA model that had treatment
group, subgroup (e.g., age subgroup), and treatment-by-subgroup interaction as fixed
effects and study baseline blood pressure as a covariate. Least-squares means,
corresponding standard errors and 95% 2-sided confidence intervals, as well as the
difference in LS means, corresponding standard error, and 2-sided 95% confidence
interval were also derived from this ANCOVA model and presented. Given the
exploratory nature of these analyses, no adjustments for multiple comparisons were
made.
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Due to the large number of investigational sites in this study, resulting in approximately
13 patients per site for this 12 treatment arm study, center as a factor was not included in
this model.

The resulting p-values from Hommel’s procedure were compared to a significance level
of 0.025 to determine whether the given combination therapy could be declared
statistically significantly better than both respective monotherapy components. The same
analysis was applied to the secondary efficacy variable, change from baseline in SeSBP
at Week 8 with LOCF in the ITT population and change from baseline for SeDBP and
SeSBP at Weeks 2, 4, 6, and 8, all without LOCF imputation. '

In addition, summary statistics are provided for baseline, endpoint, and mean change in
each efficacy variable at each time point. Within treatment p-values are also presented
testing whether there was a significant mean change from baseline within each treatment
group.

The ANCOVA model was also used for the comparison of each monotherapy against
placebo. Least-squares means, standard errors, LS mean of the treatment difference, its
corresponding standard error and 95% confidence interval, and 2-sided p-value are also
presented for the monotherapy versus placebo comparisons. This ANCOVA model was
also used to obtain placebo-subtracted LS mean changes in SeDBP and SeSBP at Week 8
with LOCF for each active treatment group. ’

The number and percentage of patients achieving blood pressure goal at Week 8 with
LOCF within each treatment group and in total are presented. Similar summaries are
presented for patients achieving various blood pressure thresholds (<120/80 mmHg,
<130/80 mmHg, <130/85 mmHg, and <140/90 mmHg). For the number and percentage
of patients achieving blood pressure goal at Week 8, a chi-square test was used to test for
significant differences among treatment groups. :

The same treatment group comparisons that were described for the SeDBP and SeSBP
analyses for each combination therapy versus its respective monotherapy components as
well as each monotherapy versus placebo were performed. Hommel’s procedure was also
applied to the set of p-values obtained from the combination therapy versus monotherapy
Haenszel tests stratified by age group and diabetic status for the given comparison. P-
values for the monotherapy versus placebo comparisons were similarly obtained.

Interim analysis was neither planned nor performed during the double-blind treatment
period of the study. As planned, the database was cleaned, treatment groups were
unblinded, and data analyses were performed after all patients completed Week 8 (Visit
7). This report only provides the results of the double-blind treatment period.

Multiplicity Control of the Type I error level at a one-sided significance level of 0.025
was achieved through the application of Hommel’s multiple comparison procedure.
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Hypothesis

The primary null hypothesis of no difference between the 6 combination therapies and
their respective monotherapy components in change from baseline in SeDBP at Week 8
with LOCF in the ITT population was evaluated using Hommel’s procedure29 in order to -
control the overall one-sided Type I error rate at 0.025.

Hommel’s procedure requires computing j=max {i: P(n-i+k) > ka /i for k=1,..., i}, where
P(1)=P2)=P3)=...... P(n) are the n ordered p-values in ascending order, n is the
number of comparisons and i=1, ..., n. If the maximum does not exist, reject all Hi
(i=1,..., n); otherwise reject all Hi with Pi =a/j. This test is based on the principle of
closed test procedures as proposed by Marcus, Peritz, and Gabriel.

In order to apply Hommel’s procedure, the larger p-value of each pair of p-values
obtained from comparing each combination with its components was used. This decision
was justified because a combination was considered better than its components only if
both p-values from comparing the combination to its components were both statistically
significant, and if the larger of the 2 p-values was smaller than the significance level, the
smaller p-value was also smaller than the significance level as well. Therefore, it was
Justified to select the larger p-value from the pair and use the resulting 6 p-values to go
through Hommel’s procedure rather than using all 12 p-values.

The resulting 6 p-values were arranged from the smallest, P (1), to the largest, P (6), each
with its corresponding null hypothesis HO (1) to HO (6), and Hommel’s procedure was
applied. A combination was concluded as better than its 2 individual components if the
corresponding null hypothesis was rejected.

Subgroup analyses

Subgroup analyses were performed for each level of the following dichotomous
variables: age group (<65 years, >65 years), diabetic status (yes, no), gender (male,
female), race (Black, non-Black), ethnicity (Hispanic/Latino, non-Hispanic/Latino),
hypertension class (Stage 1 hypertension, Stage 2 hypertension), prior antihypertensive
medication use (naive to antihypertensive medication, not naive to antihypertensive
medication), and baseline BMI (>30 kg/m?, >30 kg/m?).

6.1.2 General Discussion of Endpoints

The primary efficacy variable was the change from baseline in SeDBP at the end of
Period II. If a patient withdrew from the study prior to Week 8, the last observed value
during the randomized double-blind treatment period was carried forward for the primary
efficacy analysis. This is acceptable for statistical evaluation of treatment effect.

Change from baseline in SeSBP at the end of Period II with LOCF was the secondary
efficacy variable. These endpoints are usual and are acceptable for this type of anti-
hypertensive drug trial.

6.1.3 Study Design

The trial consisted of 3 periods. Period I was a washout of prior antihypertensive
medications, Period II was a double-blind treatment period with different doses of
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olmesartan medoxomil and amlodipine or combinations of these agents, and Period III
was an open-label, long-term extension period with different combinations of olmesartan

medoxomil and amlodipine.

Study Design - Outline

Week w2 «1

Best Possible CopY

I

Visit 1* 2 3 4 G 7 8 9 "

lligtti |

R |
I B m—

3] ) ¥4 13 14
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{2 weeks)

Period 1 Double-Bliml
(8 weeks)

Period 1H: Open-Label
{34 weeksy

*A1Vigit L patients naivy 1o antibypreensive medications whio Bid o maan SeDBP 293 mmflg 0 120 mmbg, anid svhio el il other eoty criterdy, prociedid diteoaly 10 Visit 3
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Seurce: Shidy Protocot

Table 64: Treatment scheme - Overall plan — NDA 22-100

quiFing i washout poried »2 weeks were dowa-titested over 3 poriod of e, and Visit 2 occiarrid 7 days (53 days) nfier i tost day of

Period 11
Day 1 to Week 8

Period }
Week -2 to DPay 1

Period 11¥
Week 8 to Week 52

Treatment arms:

Placebo

OM 10 mg

OM 20-mg

OM 40 mg

AML 5 mg

AML 10.mg

OM 10 mg + AML 5 mg
OM 20 mg +AML 3 mg
OM 40 mg + AML 5 mg
OM 10 mg + AML 10 mg
OM 20 mg + AML 10 mg
OM 40 mg + AML 10 mg

Washout

Starting dose:
OM 40 mg + AML S mg

Treat-to-goal sequence:
OM 40 mg + AML 10 mg

Then:
OM 40 mg + AML 10 mg +
HCTZ 12.5 mg

Then:
OM 40 mg + AML 10mg +
HCTZ 25 mg

Back-titration available

Double-Blind
8 weeks

~2 weeks

Open-Label
44 weeks

Study Design

Period I — Washout (approximately 2 weeks):

Period I consisted of a single screening visit for patients not on antihypertensive
medications and a washout period with a minimum of 2 and a maximum of 3 visits for

patients on antihypertensive medications.

At Visit 1, patients naive to antihypertensive medications (patients who were never on
antihypertensive medication or who had not been on antihypertensive medications for at
least 2 weeks prior to Visit 1) who had a mean SeDBP >95 mmHg and <120 mmHg, and
who met all other entry criteria, proceeded directly to Visit 3 (randomization) within 7
days (£3 days). Patients naive to antihypertensive medication (i.e., had not taken
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antihypertensive medication for at least 2 weeks prior to screening) who did not have a
mean SeDBP >95 mmHg and <120 mmHg were discontinued from the study.

At Visit 1, patients on antihypertensive medications who met all other entry criteria
began a washout of these medications. Patients either immediately stopped
antihypertensive medications or down-titrated antihypertensive medications over a period
of time determined by the investigator. All of these patients had a blood pressure
evaluation 7 days (+3 days) after their last dose of antihypertensive medication (Visit 2),
as follows:

* If the patient’s mean SeDBP was not >95 mmHg at Visit 2, the patient could return
within 1 week for another blood pressure evaluation at the discretion of the investigator
(i.e., unscheduled Visit 2.1). If the patient’s mean SeDBP was> 95 mmHg and <=120
mmHg at Visit 2.1, the patient proceeded to Visit 3 (randomization) within 3 to 7 days. If
the patient’s mean SeDBP was not >95 mmHg and <120 mmHg at Visit 2.1, the patient
was discontinued from the study; or

* If the patient’s mean SeDBP was >95 mmHg and <120 mmHg at Visit 2, the patient
proceeded to Visit 3 within 7 days (+3 days). If the patient’s mean SeDBP was not > 95
mmHg at Visit 3, the investigator could designate this Visit 3 measurement as an
unscheduled visit (i.e., unscheduled Visit 2.1) and the patient could return within 3 to 7
days for another Visit 3 measurement.

* To be eligible for randomization, all patients had to have a mean SeDBP >95 mmHg
and <120 mmHg at Visit 3. In addition, the difference in mean SeDBP measurements
from Visits 1 and 3 for patients naive to antihypertensive medication, and from Visits 2
and 3 (or Visits 2.1 and 3) for patients previously on antihypertensive medications, must
have been >10 mmHg.

« If the difference in mean SeDBP was >10 mmHg or the patient’s mean SeDBP was not
in the range and the patient had already been to Visit 2.1, the patient was discontinued
from the study. '

« If the difference in mean SeDBP was >10 mmHg and the patient had not had a prior
Visit 2.1, this visit was then considered as Visit 2.1 and no additional procedures were
performed at this visit. The patient returned within 3 to 7 days for Visit 3. The patient
proceeded to randomization only if their SeDBP was >95 mmHg and < 120 mmHg and
the difference between the Visit 2.1 and Visit 3 SeDBP was =10 mmHg.

Period II — Double-Blind Treatment (Day 1 to Week 8):

Period II consisted of an 8-week treatment period. Patients who met all of the inclusion
criteria and none of the exclusion criteria were randomized equally to 1 of the following
12 treatment arms in Table 1 above. The drug supply is presented in Table 3.

Treatment was double-blind, parallel-arm for all randomized patients. To achieve even
- distribution among treatment groups, the randomization process included stratification for
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age (=65 years, <65 years) and diabetic status. This study targeted approximately 20% of
the patients to be >65 years of age.

Period I — Open-Label Treatment (Week 8 through Week 52)

Period 1II consisted of a 44-week, open-label treatment period to assess long-term safety
and efficacy of various treatment combinations. After completing Period II, all patients
were switched to the combination of OM 40 mg + AML 5 mg. Those patients whose
blood pressure was not adequately controlled (i.e., did not achieve a minimum blood
pressure goal of <140/90 mmHg, or <130/80 mmHg for diabetic patients) on OM 40 mg
+ AML 5 mg were titrated to OM 40 mg + AML 10 mg. Patients whose blood pressures
were still not adequately controlled were offered HCTZ 12.5 mg or 25 mg, as required, to
achieve this blood pressure goal. If a patient experienced symptoms of hypotension or
displayed intolerance to study medication at any time during Period 111, the patient was
back-titrated at the investigator’s discretion.

After Week 52, patients were discontinued from the study and treated according to
investigators’ discretion. A follow-up visit two weeks later (Week 54) was scheduled to
examine any safety issues.

Objectives:
Period I is the washout period.

Primary objective - Period II

The primary objective of this NDA was to determine if co-administration of olmesartan
medoxomil (OM) and amlodipine (AML) had a clinically significant benefit versus the
respective monotherapy components in controlling blood pressure in patients with mild to
severe hypertension. :

For approval, the primary efficacy endpoint has to demonstrate that co-administration of
olmesartan medoxomil (OM) and amlodipine (AML) is more efficacious for lowering
seated diastolic blood pressure (SeDBP) compared to each of the corresponding
monotherapy components.

The primary objective of Period 11, being the double-blind, factorial, treatment period
was to demonstrate that olmesartan medoxomil (OM) and amlodipine (AML) co-
administration was more efficacious for seated diastolic blood pressure (SeDBP) .
lowering than each of the corresponding monotherapy components.

2

Secondary Objectives — Period II

* To evaluate the antihypertensive efficacy for seated systolic blood pressure (SeSBP)
lowering with co-administration of various doses of OM + AML compared to the
corresponding monotherapy component;
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* To evaluate the number and percentage of patients achieving blood pressure goal
(defined as blood pressure <140/90 mmHg, or <130/80 mmHg for diabetic patients);

* To characterize the pharmacokinetic interactions and corresponding pharmacodynamic
correlation (i.e., blood pressure lowering) between OM and AML using population
pharmacokinetic sampling and modeling (blood specimens collected at selected clinical
sites); and

* To perform exploratory evaluation of various doses of OM + AML on surrogate
markers of cardiovascular risk (high-sensitivity C-reactive protein [hsCRP],
metalloproteases 2 and 9, tissue plasminogen activator [tPA], plasminogen activator
inhibitor-1 [PAI-1], and microalbuminuria).

The objectives of Period III are as follows:

» To gain long-term efficacy and safety experience with co-administration of OM +
AML (plus the addition of hydrochlorothiazide [HCTZ], if needed) while
minimally treating patients to blood pressure goal (<140/90 mmHg, or <130/80
mmHg for diabetic patients); and

* To evaluate the number and percentage of patients achieving blood pressure goal
(defined as blood pressure <140/90 mmHg, or <130/80 mmHg for diabetic
patients).

Demographic and Baseline Characteristics

Table 65 below summarizes demographic data and other baseline characteristics for the
All Randomized Patients population. The treatment groups were comparable with respect
to demographics, with no statistically significant differences among the treatment groups.

Demographic and baseline characteristics were summarized for both the All Randomized
Patients and ITT populations by treatment group and overall. Age group, gender,
ethnicity, race, diabetic status, screening antihypertensive medication status, peripheral
edema grade, baseline hypertension class (Stage 1 and Stage 2).Table 66.
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Of the 1940 patients in the All Randomized Patients

population, 1054 (54.3%) were

male, 1385 (71.4%) were Caucasian, 481 (24.8%) were Black, 36 (1.9%) were Asian, and

48 (2.5%) were all other races (includin
Native Hawaiian/Pacific Islander). The

patients were >65 years of age.

g Other, American Indian/Alaskan Native, and
mean age was 54.0 years. A total of 384 (19.8%)

Weight, height, and BMI were also similar for the treatment groups, with no statistically
significant differences among the treatment groups for these baseline characteristics.

Mean weight was 95.1 kg, mean hei
total of 64.7% of patients were obes

diabetes.

Approximately one-third of patients were not taking an antihypertensive medication at
the time of screening [666 (34.3%)].

Evidence of some peripheral edema was present at baseli
those patients with peripheral edema, 215 (11.1

ght was 170.1 cm, and mean BMI was 33.5 kg/m?. A
e (BMI =30 kg/m?), and 13.5% of patients had

ne in 264 (13.6%) patients. Of
%) had mild pitting edema, 38 (2.0%) had
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moderate pitting edema, and 11 (0.6%) had deep pitting-minor edema. No patients had
deep pitting-major edema at baseline. In addition, 37 of the 264 patients with peripheral
edema at baseline washed out of amlodipine prior to randomization.

Hypertension classifications of Stage 1 and Stage 2 were based on JNC7 guidelines with
the following definitions:

Table 66: Classification of Hypertension by stage- Source Sponsor

SeSBP SeDBP
Stage 1 140-159 90-99
Stage 2 >160 >100

According to the sponsor, when a patient was classified at one level on systolic and a
different level on diastolic, the higher classification was used for secondary hypertension.

Efficacy Analyses

Efficacy evaluations were based on the ITT population. Since less than 90% of the ITT
population met the per-protocol definition (determined prior to database lock and
unblinding), a per-protocol analysis was performed on the following primary and
secondary efficacy variables: change from baseline in SeDBP and SeSBP at Weeks 2,4,
6, and 8 (with and without LOCF).

All statistical assessments are presented by randomized treatment group (i.e., by the
actual treatment the patient received).

Efficacy parameters

The primary efficacy variable was the change from baseline in SeDBP at the end of
Period IL. If a patient withdrew from the study prior to Week 8, the last observed value
during the randomized double-blind treatment period was carried forward for the primary
efficacy analysis.

Change from baseline in SeSBP at the end of Period II with LOCF was the secondary
efficacy variable.

6.1.4 Efficacy findings

The primary efficacy variable was the change from baseline in SeDBP at the end of
Period I1. If a patient withdrew from the study prior to Week 8. the last observed value
during the randomized double-blind treatment period was carried forward for the primary
efficacy analysis.

The findings are presented in Tables 67 — 92.
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Table 67: Mean change in SeDBP from baseline to wk 8 - ITT- NDA 22100
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Table 68: Placebo-adjusted LS mean reduction in SeDBP from baseline to wk 8 with LOCF -1ITT-

Olmesartan
Placebo 10 mg 20 mg 40 mg
Amlodipine
0 - -5.3 -6.4 -7.4
Smg -6.5 -10.8 -11.1 -12.8
10mg -9.9 -13.2 -14.2 -15.9

Time course: In the analysis of both SeDBP and SeSBP over time, the greatest mean
reductions (70% to 80% of the maximum effect) in blood pressure occurred between
baseline and Week 2. At Week 4, continued slight reductions were observed and
plateaued in most of the treatment groups. In all of the combination treatment groups,
further mean reductions in blood pressure, albeit at a reduced rate, occurred from Week 2
to Week 8. From the figure of mean change in SeDBP over time (F igure 5), it is apparent
that the greatest differences in mean SeDBP between any of the active treatment groups
was observed between the OM 40 mg + AML 10 mg and the OM 20 mg + AML 10 mg
treatment groups. From Week 2 there was a consistent 2 mmHg to 3 mmHg difference in
mean SeDBP between these 2 treatment arms. Although the OM 40 mg + AML 10 mg
treatment group achieved the greatest mean SeDBP and mean SeSBP reductions, a higher
percentage of patients in the OM 20 mg + AML 10 mg (53.2%) and OM 40 mg + AML 5
mg (51.0%) treatment groups achieved goal blood pressures. In the OM 40 mg + AML
10 mg treatment group, 49.1% of the patients achieved goal blood pressures. Baseline
mean blood pressures were slightly lower in the OM 20 mg + AML 10 mg (164.1/101.2
mmHg) and OM 40 mg + AML 5 mg (161.7/100.9 mmHg) treatment groups compared to



A.Olufemi Williams M.D. 103
Medical Reviewer (AZOR) _

Amlodipine besylate and Olmesartan Medoxomil NDA22-100 .

the OM 40 mg + AML 10 mg treatment group (165.7/102.4 mmHg). Also, with threshold
analysis it is feasible for a treatment group with overall greater mean reductions in blood
pressure to have fewer patients who reach the established blood pressure target.

Mean reduction from baseline in SeDBP over time - ITT- NDA 22100
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Table 69: Mean change of SeDBP Change from Baseline to week 8 with LOCF - ITT- NDA 22100
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Table 70: p-values of SeSBP Change from Baseline to week 8 with LOCF - ITT- NDA 22100
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Table 71: Placebo-subtracted change in SeSBP- ITT-NDA 22100

Olmesartan

Placebo

10 mg

20 mg

40 mg

Amlodipine

Plecbo

-8.0

-9.9

-12.6

-11.5

-19.7

-19.8

-22.3

10mg

-16.1

-21.9

-25.3

-25.6
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Table 72: Mean change in SeSBP from baseline to week 8 in factorial study- comparisons - ITT-

106
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Table 73: Number of patients reaching Blood Pressure goal —Period I - ITT
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Table 74: Percent of patients reached BP goals at week 8- combination versus monotherapy

Best Possible Copy

Table & Proportion of Patients Reached BP Goal at Week 8 — Combination vs.
Monotherapy
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Table 75:Comparisons between Combination therapy versus Monotherapy BP Goals ITT

Table §: Number {3} of Patients Reaching Blood Pressure Treatment Goal af Week § with LOCF ~ Combination
Therapy Versus Monntherapy Comparisons — Pivotsl Study (Double-Biud Trenitment Perind) ~ Intent-to-Treat

Population
Treahment Comparison X BY Gaal Achieved
Tmil Tmt2 Adjmsted
Tmil ¥, Tmi2 Tmil Tmi2 o (3%) n {8 p-value pvslue
OMEIZAMLE 7S, M0 163 186 FTEIM 3205 1.0059
s, AMES 18 33211 2.9623 00685
OMMAMLS 73, GM20 140 159 [SRTRES) 42 (2648} 2.0000 10,0833
5. AMES 161 34521.1% <A501
CAMATANLS 3 U0 157 T5% p3TEEI)] SR 353y A6 TO0EY
¥s. AMLS 181 3411 <0501 |
OMIGAMNELD s, OM1) 152 150 TH(0.3) 323840 <0501
5. AMLIE i63 330335 3.8012 20844
CANLIO 75. Ox20 138 138 IR A2 258 <G00
¥s. AMLIE 145 53 (32.5) 08201 00892
STG0ANT 3. 3 &F B TR 331383 [RirER] [ 51
¥S. AMEIG 143 33 (325} 2.9602
gk was 4 3 hlo&t  presaiiie - xlﬁftﬁﬂ m{i’q{l:ﬂvﬁ{- smMs Yot digyetie: il
Pk atw-stilend ?wm Wt Pwimod Fooe s Ivividinad SckianMaskel-Haoneaed tt 2t i by & greop i saskien Shosen i Tl 1 colunn 2 thenagestion
sagpebierpy BT 2 0%,
M,mmtp.a aling ek olealned So upplying Howinmd's siiple compunsen eneine to s luger 672 1 pvilives T the Beamst Soipeitn of G aizion Ty With eudued it
.)‘d& amiidiping, BP = Bt foessui, THE i gl W X NBAEG.
B DRBEE3-4-UAA1 Finel Repoel (Perind I, Fustve Tuble 142 74

Table 76: Percent of patients reached BP threshold at week 8

Table 9: Kumber (%%} of Patients Reaching Blood Pressore Thresholds at
Wesh § with LOCF — Pivotal Siudy (Double-Blind Trestment
Period} — Intent-to-Treat Population

Blood Freszurs Threshold
=120:30 mmHg | =13080 mmHg | <13085 mmHz | <1400 mmHe
Treatment X n{%%) n {58} = (W w {¥a)
Flaceho 150 T (A} (23 §{3.8) T6{10.07
[T 160 2{13) B30 13 (9.4} 36 (22.5)
OMZE 158 530 10463 PESIERS] 43 (370
OM4D 140 B30 238 3204 81 {38.1}
AMLE 6L 100.5) 3110 10{52 38 (3.6
AMLID .| B3 eyt ] 120748 25153 37350
OREEAMES | 188 a5 BaLy 31 {l9.0 B GET
OMIGAMES [ 180 11688 s 2E{LE) i
OMALAMLS | 157 IETeEN 32 (204 30 (310 B4053.5)
OAETQAMI TR | 141 4087 383 28 (30.4] BE {534
OMIFANMILE | 158 B3N 42 26 8 B B (36.3%
OMAWAMLID | 161 | 23 (3 37 (2300 35 (30.48) 87 (5400
ﬁ!!ﬁ:ﬁl&gﬁz s seibiontated By dividing b puinleer wevehing e given Boadald, o, By the s expoced B pivi
B
ﬁiﬁk& sivliolipizas, OM = alinesiites imedaoindd.

Heigvie CEREEI-A-UMH Piva Repon (Pasiod 20 Pooteiesi Table 1417

Blood Pressure Goals

The larger blood pressure reductions achieved with the combination treatments compared
to the monotherapy treatments translated into a comparatively greater percentage of
patients on combination therapy achieving their blood pressure goals. The number of
patients achieving their blood pressure goals by Week 8 with LOCF ranged from 20.0%
to 36.3% for the groups treated with monotherapy compared with 35.0% to 53.2% for the
groups treated with combination therapy. The trend of improved treatment-to-goal benefit
with combination therapy was also observed at all time points, beginning at Week 2 of
treatment.
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As would be expected, the subgroup of patients with Stage 1 hypertension had a greater
percentage of patients who reached their blood pressure goals compared with the
subgroup of patients with Stage 2 hypertension. Among the subgroups treated with one of
the combination therapies, the percentage of patients achieving blood pressure goals at
Week 8 with LOCF ranged from 65.6% to 80.0% for the subgroup of patients with Stage
1 hypertension compared with 27.4% to 49.2% for the subgroup of patients with Stage 2

hypertension.
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The reductions in both mean SeDBP and mean SeSBP were all statistically significant in
both patients with Stage 1 and Stage 2 hypertension. The reductions in both mean SeDBP
and mean SeSBP were generally numerically greater in the subgroup of patients with

Stage 2 hypertension compared to those patients with Stage 1 hypertension.

Table 77: Proportion of all randomlzed patlents reaching BP Goals

Bload Pa‘es*;sm‘e {}aals

<120/80 <130/80 =<130/85
Treatment N n (%) n {%%) 1 (%0)
Placebo 160 1 {0.6) 4{2.5) 6 (3.8)
OMI1G 160 2{1.3) 6 (3.8) 15 {9.4)
G?x»i‘?ﬁ 159 5{3.1} 10 {6.3) 22 {13.8)
: 160 8 (5.0} 22 {13.8) 32 (20.0)
161 1 {0.6} 3 (1.9} 10 (6.2)
AMILI0 163 2(1.2) 12 {7.4) 25 {15.3)
OMIO/ANILS 163 7 {4.3) 19 {11.7) 31 (19.0)
OM20O/ANILS 160 11 {(6.9) 19 {11.9) 28 {17.5)
OMAD/ANILS 157 14 ({8.9) 32 (20.4) 49 (31.2)
OMIO/ANMILIO | 161 14 (8.7) 31(19.3) 49 {30.4)
OMIO/AMILI0 | 158 | 22 (13.9) 42 {26.6} 56 (35.4)
UM.%;’A.’N[LiO 161 | 22 (13.7) 37 (23.0) 49 (30.4)

A total of 531 patients out of 573 patients with mild to severe hypertension had valid
blood pressure measurements. Trough-to-peak ratio for a patient was calculated as the
Week 8 trough change from baseline divided by the maximum reduction in blood
pressure selected from the following measurements: Week 8 trough change-from-
baseline, Week 8 at 0.5-2 hour change-from-baseline, and Week 8 at 4-10 hour change-

from-baseline. The ratio was considered missing when the sign of the trough

measurement was different from the sign of the peak measurement. The results are

presented in Table 78.
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Table 78: Trough to Peak ratio for change in BP (Diastolic/Systolic) from the PK substudy
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Fable 10: Troagh-te-Peal Ratis for Change in Blowd Preszsare
i Diastolic/Syetolic) from the Pharmacolinetic Snbotudy
Mmecarize ddedezormil
Flacebo I mg I mg 4k mg
Kienw Rafin Jdenn Baiio Adeam Eﬁﬁ& Idean Batio

FPlacebo
Xdean Fatic R LT RS Q.73 75 L.71A0.774 SA50.7
L L] (355 )] ;m
& mg

Amlodipine Adean Ratio IR R A 8735074 HIXNTR 871481
| {38) £y (A5 ey
B mg
Idean Raho BRSGEEE 7540774 LIRPE T R DI 1K e
20 43 {45y ATy 30

Tenuph/Peal valks Fow |
Wl § wosugly charigs §

sibesil sy cadeulaid

Froweaa Toor sibariiey o pasiienis wilb wedid Deughdpes® ko Bezndag %.IE&F* ERRE LT

Toe ek B hoarph vhasgee froms mﬁﬁm&*’ﬁ“"dédh? il piiesivine of
sive BonsTiees, Wheeke B sk 0L5-F oo ghargs Srovn begoting, ael Wiell B a8.4- 0 hwasy cinssgs Tios:
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Subgroup analyses were carried out on the following:

o Age

o Gender

e Race

o Ethnicity

e Hypertension class
e Diabetic status

e BMI

Best Possible Copy

The changes in blood pressures in the combination therapy groups were compared to the
monotherapy components that made up the combinations and the percentage of patients
achieving treatment goals were analyzed by age, diabetic status, gender, race, ethnicity,
hypertension class, prior antihypertensive medication use, and baseline BMI. All
statistical comparisons made for these subgroups were exploratory in nature and no
adjustments for multiple comparisons were made.

Subgroup Analysis by Age

The following is a summary of patients in the clinical development studies for AZOR

showing the proportion of the elderly in the development program. About 20% of all
randomized patients were over the age of 65 years but discontinuations were relatively
common in the elderly as shown below:
Planned: 1896 randomized patients (approx. 20% of patients >65 years of age)
Enrolled: 4234 patients. Randomized: 1940 patients (384 patients>65 years of age)

Completed Period II: 1689 patients (332 patients> 65 years of age)
Discontinued Period II: 251 patients (52 patients >65 years of age)
Entered Period I1I: 1684 patients (331 patients >65 years of age)

Completed Period I11: 1400 patients (267 patients>65 years of age)

Discontinued Period III : 284 patients (64 patients > 65 years of age)




A.Olufemi Williams M.D. 110
Medical Reviewer (AZOR)
Amlodipine besylate and Olmesartan Medoxomil NDA22-100

The reductions in both mean SeDBP and mean SeSBP were all statistically significant in
both patients >65 years of age and in patients <65 years of age. The reductions in both
mean SeDBP and mean SeSBP were generally numerically greater in the group of
patients <65 years of age. For both age subgroups, the greatest mean blood pressure
reductions were observed in the OM 40 mg + AML 10 mg treatment group. When treated
with OM 40 mg + AML 10 mg, mean blood pressure was reduced by approximately
29/19 mmHg in patients <65 years of age and by approximately 34/21 mmHg in patients
>65 years of age (Tables 79 and 80).

In both age categories, combination treatments reduced mean SeDBP and mean SeSBP to
a greater extent than the component monotherapies. For the subgroup of patients <65
years of age, all of the comparisons were highly statistically significant. In the subgroup
of patients >65 years of age, all of the reductions in blood pressure were greater in the
combination treatment groups compared to the monotherapy treatment groups although
not all of the comparisons between the combination groups and the various monotherapy
treatments reached statistical significance. This may be due to the small numbers of
patients >65 years of age in each treatment group.

Table 79: Mean change in SeDBP by Age

¥

=63 Yearsof Age | >65 Years of Age
_ Change Change

Treatment N Mean + SD N Mean £ 5D

Placebo 128 2221069 32 64+ 1006
OM10 128 TREE903 32 101 £10.13
ON20 129 831966 30 1324915
OMA40 128 1061007 31 -8R+ 1304
AMILS 129 83762 32 -137+937
AMIL10 131 -119+827 32 -16.1+733
OMIOAMLS 131 138784 32 _13.9+585
OMN20/AMLS 126 -139+: 8497 34 -146+954
OMA/AMLS 126 -155+844 31 -138+696
OMIO/AMILIO 130 -158+ 859 31 -168+883
OM20/AMLL0 126 1732807 32 139+ 798
OMAO/AMLIO 128 -1B5+90.17 33 209 £7.59
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Table 80: Mean change in SeSBE by Ase
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Treatment

=65 Years of Age

=65 Years of Age

N

Change
Mean £ 5D

Change
N Mean £ 8D

Placebo

128

-4 1+ 1854

-794+ 1933

OMI10

128

109+ 1530

-139+ 1492

OM20

129

125+ 1507

-194+ 1829

OMA40

129

-16.2+ 1563

-15. 72033

AMLS

129

-133+13.44

211+189%4

AMLI10

131

188+ 1639

-234+ 1682

OMIO/AMLS

131

233+ 1438

275+£1170

ON20/AMLS

126

235+ 1538

240+£1295

OM40/AML5

126

251£13.62

-26.8+ 18.66

OMI0/AMLI0

130

2511479

31 | -263+1545

OM20/AML10

126

289+ 1586

3041998

OMAD/AMLI10

128

291+ 1630

-339+ 1388

Figure 10: Mean Reduction in SeDBP from baseline to week 8 by age with LOCF-NDA 22100

Figure 7:

Mean Reduction in SeDBP (mmllg) from Baseline to Week 8

with LOCF ~ Age Subgroups — Intent-to-Treat Population
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Source: Post-text Figure 14.2.21
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Gender

The reductions in both mean SeDBP and mean SeSBP were all statistically significant in
both male and female patients. Although the mean reductions in SeDBP were similar in
males and females, there did appear to be numerically greater mean reductlons in SeSBP
in females compared to males (Tables 81 and 82).

Figure 11: Mean reduction in SeDBP (mmHg) from baselmg to wk 8 with LOCF- by Gendex; ~ITT

Reduction in Seatsd Disstolic: Blood Pressuro (mmbg)

s

Olmesartan Dose {mg) 10

Source; Post-text Figure 14.2.23

In both subgroups, the greatest mean blood pressure reductions were observed in the OM
40 mg + AML 10 mg treatment group with mean reductions of approximately 27/19
mmHg in the subgroup of male patients and approximately 35/20 mmHg in the subgroup
of female patients (Tables 84 and 85).

In all comparisons between the combination treatments and the component
monotherapies, greater mean reductions in blood pressures were observed in the
combination treatments compared to the monotherapy components. These comparisons
for both SeDBP and SeSBP were similar between males and females. The comparisons
were all highly statistically sighificant except for the comparison between OM 10 mg + -
AML 10 mg and AML 10 mg in the female subgroup.

For both subgroups, larger mean blood pressure reductions with the combination
therapies resulted in a greater percentage of patients achieving their blood pressure goals
compared with monotherapy. Females, because of better responsiveness to the
combination treatment, tended to have a greater percentage of patients reaching goal than
males (Table 83).

Appears This Way
On Original
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Table 81: Mean change in SeDBP by Gender
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Table 32: Mean Change in Seated Diastolic Blood Pressure (mmHg) from
Baseline to Week 8 with LOCF — Gender Subgroups — Intent-to-
Treat Population
Male Patients Female Patients
Change Change
Treatment N! Mean £ SD p-value’ N Mean + SD p-value’
Placebo 91 -2.7 £ 10.77 0.0059 69 -3.3 % 106.60 0.0019
OMIG 86 -7.74+8.83 <0.0001 74 -9.04+9.78 <0.0001
OM20 90 ~9.5+945 <0.0001 69 -8.9£10.15 <0.0001
OM40 81 -9.3+10.32 <0.0001 79 -1+ 11.05 <0.000}
AMLS3 87 92+8.11 <0.0001 74 ~0.5 £ 8.48 <0.0001
AMLI1O 98 -12.2+749 <0.0001 65 -13.5+9.28 <0.0001
OMIG/AMLS 84 ~13.447.20 <0.0001 79 -14.3+7.77 <0.0001
OM26/AMLS 82 -14.0+9.17 <().0001 78 -14.0 +9.03 <(.0001
OM40/AMLS 94 ~15.5+8.01 <{0.0001 63 -153.5 £ 8.43 <0,0001
OMIG/AMLIO 93 ~16.3£7.97 <0.0001 68 =15.7£949 <0.0001
OM2O/AMLIC 71 -15.3 £ 7,60 <0.0001 87 -18.4+8.18 <0:0001
OM4G/AMLIO 88 ~-18.5 + 7.96 <0.0001 73 -19.6:+9.94 <0.0001
"N was the number of patients with values at both fime points.
*Two-sided p-values were obiained from an Analvsis of Covariance model with treatment, gender subgroup, and treatment-
by-subgroup interaction as fixed effects and baselinc blood pressute as a covariate.
Week 8 with LOCF was defined as the last available measutement during the double-blind, active reaiment period.
AML = amlodipine, OM = olmesartan medoxomil, SD = standard deviation,
Sources: Post-lext Tables 14.2.122 and 14.2:124

Table 82: Mean change in SeSBP from baseline to wk 8 with LOCF- Combination versus
monotherapy comparisons- Gender subgroups — ITT population

Table 35: Mean Change in Scated Systolic Blood Pressure (mmHg) from
Baseline to Week 8 with LOCF — Gender Subgroups — Intent-to-
Treat Population
Male Patients Female Patients
Change Change

Treatment N Mean£SD = pvalue’ | N Mean +SD p-value?
Placebo g1 -2.9 415,93 0.0657 69 -7 £21.70 0.0031
OM10 86 =103 £ 1545 <().0001 74 ~-12.9 £ 14.96 <(0.0001
OM20 20 ~-13.3 %1590 <0.0001 69 ~13.9 £ 16.01 <0.0001
OM40 81 ~16.7 + 13.81 <0,0001 79 -154 £ 1741 <0.0061
AMLS 87 -13.6 £12.87 <{.0001 74 -16.3 + 17.06 <0.0001
AMLID 98 -16.6 & 14.56 <0.0001 63 -24.5 + 1822 <(0.0001
OMIO/AMIS 84 =22.7+12.27 <3.0001 79 -25.7 + 15,50 <0.0001
OM20/AMLS 32 208 £ 14.33 'COAOQ\QAI 78 | 265+ 1494 <0,0001
OM4A0/AMLS 94 -23.7 +13.53 «(.0001 63 -28.0 % 16.07 <(.0001
OMIO/AMLIO 93 ~-24.9 + 14 60 <{1.000] 68 ~35.0+ 1533 <0.0001
OM20/AML10 71 -23.8 £15.40 <4.0001 87 -33.7 £ 16,51 <(),0001
OM40/AML10 88 -26.5 £ 14.82 1 <0.000] 73 -34.5 +16.16 <0.0001
ii\’ was the number of patients with valies at both sime points, )
“Two-sided p-values were obtained from an Anatysis of Covarlance model with wreatment, génder subgzroup, and reatment-
by-subgroup interaction as fixed effects and baseline blood pressurc as & covariate,
Week 8 with LOCF was defined as the Tast available measuremen during the double-blind, active treatment periad,
AMIL = aimjodipine, OM = olmesartan mcdoxomil, SID = standard deviation,
Sources: Post-text Tables 14.2.126 and 14.2.128
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Each combination therapy had a significantly greater mean reduction in SeDBP
compared to both of its monotherapy components (p<0.01) for all components).

Each combination therapy had a significantly greater mean reduction in SeSBP compared
to both of its monotherapy components (p<0.003 for all comparisons).

Tables 83 and 84 below presents the comparisons between combination therapy versus
monotherapy with respect to mean change in SeDBP from baseline to week 8 with LOCF
for the subgroup of male and female patients.

Table 83: Mean change in SeDBP from baseline to wk 8 with LOCF- Combination versus
monotherapy comparisons Male patients — ITT population-NDA 22100

Table 33:  Afean Change in Sented Dinstolic Blood Pressure {mmBe) from Baszeling fo Week § with LOCTF - Combination
Therapy Versus Moaotherapy Compurisons ~ Male Patients - Intent-fo-Treat Population

Treabment Comparison N L5 Mean {EE) Difference {Tmi 1 - Tmi 2}
Tmil 5 Tmi2 Tmil Tmil Tmil Tt L5 Mean {5E) prii ey p-vahe
DHIPAMLS v, oM &8 &6 BEER XS IR 1) 56137 {83,393 <G0001
T MRS 8? L3485 S8{137 (—6 7.-13} 0.0518
DML w OM% 2] W | eSS B30 I3(138 73,-13) 0.0005
w A 57 9.3 {0:98 45138 {(73.-18) 0.0004
T o O 3 N I LS (3T R R T30 BA{33 T ) IR |
¥s. ARS 37 43005 54133 20,38 <5051
OMIVAMLID  ws. OM18 &3 E] BUREI N 36138 112,38 <BEN61
. AW % 12305 S$8(1.18) 6.5,-15) 00018
OMIUAMLID  w. OM% i W | CGa(i0) B0 BHEA %8,33) B
. AMEID 23 -12320080) 32(1L39 6.0, 55} 0.010%
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Table 84: Mean change in SeDBP from baseline to wk 8 with LOCF- Combination versus
monotherapy comparisons Female patients — ITT population - NDA 22100
Table 34:  Mean Chonge in Seated Dinstolic Blood Fresmure {mmilz) from Baseline to Week 8 vath LOCF — Combination
Therapy Versus Monotherapy Comparisens — Female Patients — Intent-fo-Treat Papulztion

Treatment Comparison X L3 Mean {SE) Differamce (Tme 1 - Tt 3}
Tmil ¥5 Tmil Tmil Tmil Tmil Tmé2 L5 Mean {3} $sa il p-value
OMIGAMLS  w {u19 kS H S0 BRI ~22 {145 -5.1.-18) 0050
v, AMLS I 250108 47{145 (75,-18) 1.0006
OM20AMLY oan ks i RGN 200400 -4 {1AR) {-78,-11] 000
5. AML3 s 851043 445 {145) {-74.-L7 00008
DMNEPANLDS . M 33 ] GFIIE A3 3130 13,13} ) '
ve.  AMLS % D310 4.1 {153 (91,1] <8001
OMIDAMLID  w  OMID [ * BAE) 3808 5150 (95,38 ED0
. AMLID & RERYING] 231{133) (53,07 0.0685
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Table 85 presents the comparisons of combination therapy versus monothérapy with
respect to mean change in SeSBP from baseline to week 8 with LOCF for the subgroup
of male patients.

Table 85: Mean change in SeSBP — Combination versus Monotherapy — male patients — p value

t\ ' . - l &a'nkyo Pharma Thaelopment
S Chinice] Trizl Repart C38663-4-1301
Tableds:  Mean Change in Seated Systolic Blood Pressure (mmBg) from Baseline to Week 8 nith LOCF — Combination

Therapy Versus Munstherapy Comparisons — Male Patients — Intent-to-Treat Population

Treatment Comparisen N S Mean (5F) Difference {Tmt 1 — Tmt 2}
Tmil s Tt Tmil Tmi2 Toif 3 Tmt 2 L8 Mean {SEj 5% L1 p-ralne
CRANANES S, OMEQ B2 g5 22APIY ALISH -1E2 Q5 {-15.4.-68) 00081
' 5 ANLS 87 <316 (1 38 -TR{2.03) {-123,-35) 00002
1 -OMROANES ¥E, . ORZ0 E# 90 <217 {1:6%) . -73 {223} 117,35 30005
) ki AMLS &7 A ("‘ _5} 115,27 G:OO0E
CHMIARES 8 ORAD Bg B =248{E31) 127,48 <0.0081
] a5 AMIS 87 - £144, 41y <41.0061
OMIAMLIG. s OMED 93 6 2534351 (-18.0.,-83) <{rD01
| VB AWTEG o8 7} 118, -3.6) 0001
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Each combination therapy had a significantly greater mean reduction in SeSBP compared
to both of its monotherapy components in males (p<0.003).

Table 86 presents the comparisons of combination therapy versus monotherapy with
respect to mean change in SeSBP from baseline to Week 8 with LOCF for the subgroup
of female patients. '

All comparisons between the combination therapy groups and the respective
monotherapy component groups were statistically significant (p=0.0001) with the
exception of the OM 10 mg + AML 10 mg group compared with the AML 10 mg group.
Each combination therapy had a significantly greater mean reduction in SeSBP compared
to both of its monotherapy components in females (p<0. 0001 with the exception of
OM10/AML10).

Appears This Way
- On Original
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Table 86: Mean change in SeSBP — Combination versus Monotherapy — female patients -ITT

Table37:  Mean Change in Seated Systolic Blood Pressure (mmHg) from Baseline to Week 8 with LOCF -

Combination
Therapy Versus Monotherapy Comparisons — Fenrale Patients — Intent-to-Treat Population
Treatnyent Comparison N LS Mean (SE) Difference (Tt | ~Tmit 2)
Tmt 1 ¥S, Tmt2 | Tmtl Tmt2 Tmt 1 'mt2 LS Mean {SE) 95% Ct p-value
OMIVAMLS V8. OMI0 ™ 4 24.8{1.64} -12:6(1.70) ~12.2236) (-169,-7.6) <0.0001
Vs AML3 74 -16:2 (1.7 -3.6(2.36) (-13.2 4.0y 00061
OM207AMLS VS, OM20 78 9 =23.7¢1.63y  -13.0(1.76) -12.7(24h (174,729 <0001
VS, AMLS 4 -14.2 (1.70) 935237 (<]4.1 . -4.9) <0.0001
OM407AMLS ¥s. OM40 63 79 2806184} -16.3(1.64) -11.2{2.46) (-16.5,-6.8) <(1.0001
) ¥s, AMLS . 2 -2 (L70) | -11L84250) (-16.7.46.9) <0.0001
OMIVAMLIO V8. OMI0 68 74 S268{L77 <26 (1303 -14.3 {245} {-19.1,-9.3) <0,0001
V3, AMLID 63 -23.8(1.81) -3.1{2,33) {-80,1.9) 01137
OM20/AMLI0 ¥S. OM20 87 69 338036 -13.0(1.76) 205 (2.35) (-25.1,-13.9) <0.0001
¥s. AMLIO 63 2381813 -9.7{2.39) (-144.-3.0) <0,0001
OMO/AMLIO ¥, OM40 73 79 SB36(LTY -163{1.64) =17.32.37; (21,9, -12.6} <(LO60
Vs, AML1O 65 -23.8 {1.811 -9.8{2.49) (-14.7,-4.9) <0.0001
Baseline svas defined as the avesge of the visit values from the randomization visit (Visit: 3yand the visit prior 1o the randomization visit,
Week 8 with LOCE was defined as the st available measurement during the double-blind, active treatment geriod.
LS Mean, SE, 93% Clyund ene-sided piahtes were abained from an Analysis of Covariance mixdel with treatment, gender subgroup, and by-subgrouf jon a8 fisedd effiects and bascling
lond pressuce a5 3 covariste,
AML = anifodipine, CE=vonfidence jnterval, LS »= Jeast squunts, OM » olmesinon medoxomdl; SE = standard pevor, Toit= (ratment, §§. = versus,
Seurce: Postaext Table $4.2,129

Race

The reductions in both mean SeDBP and mean SeSBP were not all statistically
significant in both Black and non-Black patients. The degree of significance was less in
Black patients treated with olmesartan medoxomil monotherapy. The reductions in both
mean SeDBP and mean SeSBP were generally numerically less in Black patients
compared to non-Black patients, which was particularly evident in the olmesartan
medoxomil monotherapy treatment groups. Mean reductions were slightly less in Black
patients treated with amlodipine 5 mg monotherapy compared to non-Black patients.
However, Black patients treated with amlodipine 10 mg achieved greater mean
reductions in both SeDBP and SeSBP compared to non-Black patients (Table 87).

For both race subgroups, the greatest mean blood pressure reductions were observed in
the OM 40 mg + AML 10 mg treatment group, with mean reductions of approximately
29/16 mmHg in the subgroup of Black patients and approximately 31/20 mmHg in the
subgroup of non- Black patients (Table 87) .

Table 88 below presents the comparisons of combination therapy versus monotherapy
with respect to mean change in SeDBP from baseline to Week 8 with LOCF for the
subgroup of Black patients.

In the following cases, combination therapy resulted in significantly greater mean
reductions in SeDBP compared with one or both of the monotherapy components:

* OM 20 mg + AML 5 mg group compared with both the OM 20 mg group (LS mean
treatment difference of -7.6 mmHg; p<0.0001) and the AML 5 mg group (LS mean
treatment difference of -4.1 mmHg; p=0.0163);
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* OM 40 mg + AML 5 mg group compared with both the OM 40 mg group (LS mean
treatment difference of -8.5 mmHg; p<0.0001) and the AML 5 mg group (LS mean
treatment difference of -5.8 mmHg; p=0.0018);

* OM 10 mg + AML 10 mg group compared only with the OM 10 mg group (LS mean
treatment difference of -10.4 mmHg; p<0.0001);

* OM 20 mg + AML 10 mg group compared only with the OM 20 mg group (LS mean
treatment difference of -10.8 mmHg; p<0.0001); and

* OM 40 mg + AML 10 mg group compared only with the OM 40 mg group (LS mean
treatment difference of -9.9 mmHg; p<0.0001).

Table 87: Mean change in SeD]%P by Race —Black versus non black

Black Nen-Black

Change Change
Treatment N Mean£SD | p-value? A Mean £ SD p-valae’®
Piacebo 45 -1.3 49355 0.4587 115 381104 <0.0001
OM10 32 -53+844 0.0012 128 -9.0+£ 935 <0.0001
OM20 34 -4.5 + 998 0.0032 125 ~-10.5 +9.30 <0,0001
OM40 44 -5.5+£951 <(.0001 116 -12.0 £ 10.61 <{.0001
AML3 42 -8.3 +8.66 <0.0001 - 119 9.7+8:11 <0.0001
AMIL.10 - 39 -13.4 £ 8.40 <(.0001 124 -12.5 £ 8.22 <0.0001
OMIO/AMLS 34 9.4+6954 <0.0001 129 -15.0+7.20 <0.0001
OM20/AMLS 43 ~124+9.17 <0.0001 117 ~-14.6 + 2.00 <0.0001
OM40/AMILS 38 -13.9£8.35 <0.0001 119 -16.0 +£8.06 <0.0001
OMIG6/AMLI10 43 -15.5+ 8.45 <0.0001 118 -16.2 £8.71 <{).0001
OM20B/AMLID 46 ~-152£7.92 <0.0001 112 ~17.8 £8.01 <0.0001
OM40/AML10 34 -15.7 £ 9.05 <0.0001 1 127 -19.9 + 8.68 <0.0001
"N was the-number of patients with values at both fime points.
*Two-sided p-values were ebtained from an Analysis of Covariance model with treatmient, race subgroup, and weatment-by-
subgroup interaction as fised effecis and baseline blood pressure os acovariate, ‘
Week 8 with LOCF was defined as the last available measurement diring the double-blind, active treatment period.
AML = amlodipine, OM = olmesarian medoxomil, $D = siandard deviation.
Sources: Post-text Tables 14.2:130 and 14.2.132

The other comparisons between the combination therapy groups and the respective
monotherapy component groups were not statistically significant (Table 88).

This phenomenon is attributed to the higher incidence of low-renin-producers in the
Black population.

Although Black patients treated with combination therapies had generally less mean

- reduction in SeDBP and SeSBP compared to non-Black patients, the combination of
olmesartan medoxomil with amlodipine produced almost but not as good an effect as in
the non-Black groups. In all likelihood, this was due to the effect of the amlodipine
component in the combination treatment groups.
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monotherapy- coml:.)grisons -blacks I’l:T

ES
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Treatment Comparisen N LS Mean (SE) Difference (Tt 1 -Tmt 2)
Tmt' ¥, Tmt 2 Tmt | Tmt Tmt 1 Tmt2 LS Mean (SE) 95% C1 p-value
OMIGAMLY  ws. OMI 3 32 G401y 500156 4021 (83,02 0.0322
v, AMLS 42 -$0(1.36) -1.3{2.03) -58,30) 013066
OM207AMLS ¥$. OM20 43 34 Q21134 44050 ~16(2.02) [-416,-3.0 <0001
¥, AMLS 42 $.0(1.36) 4.1(1.91) {-18,-03) 0.0163
OM40/AMLS ¥8, OM40 38 4 BROAY 53033 -$5(19%) (123,47 <0001
¥s. AMLS 42 -$.0{1.36) 38197 {(9.6,-19) 0.0018
OMIOZAMLIO v, OMI0 43 2 1BA(13) 500156 4205 (-14.5,-6:4 <0000
vs.  AMLID 39 133 (140 2.0{1.94) (-38.18) 0.1540
OMAMLID  w, OM20 46 RE! 523 44(150 -10.8{1.99) (-147,-69) <D.0001
¥s. AMLID 34 -13.5(141) L7191 {35.20) 0.1851
OMAAMLID s OM4D M 4 -152(150 831 33 99200 (-13.9,:60) <0.0001
Vs, AMLI0 39 ~13.5{141) <17 (207 {-3.8,23) 02023
Bascline sas defined as theaverage of the visl values from the randoinization visit{Visit 3y and the visit prior o the randomization visi
Week 8 with LOCF wos defined a5 the last available mensurement during the double-blind, sctive veatprent period.
LS Mean, SE, 95% CY, and one-sided prvalnes were obtained from an Analysis of Covarisne maded with tegatenent, e subgroip, and ireatment-hy-subgronp iesction us fixed elfects and baseline
bload pressure as # covariate.
AML = amlodipine, CI = confidence interval, LS = least squares, OM = olmesasian madevomil, SE= standurd ersor, Tt = Treatineat, ¥5. = versus,
Sotree; Postext Table $4.2.13

Table 89: Mean change in SeDBP from baseline to wk 8 with LOCF : Combined versus
monotherapy- comparisons Non-blacks ITT

Treatment Comparison N LS Mean (SE) Difference (Tmt 1 Tmt2)
Tmt1 ¥, Tmt2 Tmtl  Tmt Tmt1 Tmt2 LS Mean (SE) 95% €l p-value
OMIOAMLS v OMI0 129 128 490077 9.00.78) S9(L10) (80,37 <0.0001
V8. AMLS 119 99081 S0{L12) -12,-29) <0.0001
OM/AMLY - v OMX0 117 125 47080 060079 4L (+6.3,-19) 0.0002
vs.  AMLS A 99(081) 48{1.15) (78,23 <0.0001
OM4/AMLY  vs. OM40 119 He | -163(08h -122(082) 44{1.15) {63,-L8) 0.0002
B AMLS 19 B9081) -64(.14) (-86,42) <0.0001
OMIGAMLIO. v OMID 118 128 1163081 90078 1LYy (94,-50) <0001
: v, AMLID 124 -12.5(0.79) 38{L13) {-6.0,-1.6) 0.0004
OMAVAMLID s OM26 nz 125 1794083 -106(0.79) L) (96,31 <0.0001
vs.  AMLID 124 -125(0.79) -54{1.15) (-17,-32) <0.6001
OMADAMLIG v OM40 127 116 198078 -122(0.82) SHAR)] (98,-54) <0.0001
vs.  AMLID 124 -12.5(0.79) 1LY 9.5.-5.1) <0.0001
Bascline veas defined s the average of the visit values from the randomization visi{Visit 3) and the visit prie to the randomization visi,
Woek 8 with LOCE was defined a8 the Jast available measurement during e double-blind, active trestment period,
LS Mean. SE, 93% (1, and one-sided prvalnes were obtained from an Analyss of Covariance mode! with treatment, tace subgroup, and tredlment-by-subgroup interaction as ed effeets and buseline
blood pressure asa covariste. :
AML = amlodipine, Cl= mnﬁdence interval, LS = feast squares, OM = olmesartan medosoril, SE = standard crvor, Tt = (TR, VS, = Versus.
Souree: Post-text Table 142,133

Table 89 shows comparisons of combination therapy versus monotherapy with respect to

. mean change in SeDBP from baseline to Week 8 with LOCF for the subgroup of non-

Black patients.
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For the subgroup of non-Black patients, each combination therapy had a significantly
greater mean reduction in SeDBP compared to both of its monotherapy components
(p<0.001 for all comparisons).

Each combination therapy had a significantly greater mean reduction in SeSBP compared

to both of its monotherapy components in non blacks (tables 90 — 92).
Table 90: Mean change in SeSBP by Race —Black versus non-black

Biack Patients Non-Black Patients
Change Change

Treatment N! Mean + SD p-value’ N! Mean + SD p-value’
Placebo 45 -4.3+21.29 0.2150 115 -5.0 +17.69 0.0017

OM10 32 -6.0 + 12.30 0.0322 128 -12.9 % 15.62 <(.0001
OM20 34 -5.5+ 17.06 0.0139 125 -16.1 +14.84 <(3.0001
OM40 44 -8.2+16.07 0.0008 116 -19.1£1583 <0000
AMLS 42 -11.9+13.40 <0.0001 119 -139+ 1539 <0.0001
AML10 39 -22.1+15.12 | <0.00G1 124 | -19.0% 1693 <0.0001
OMI0/AMI.S 34 -18.8 +12.53 <0.000) 129 -25.6 % 14.02 <0.0001
OM20/AMLS5 43 -23.7£12.57 <(.0001 117 ~23.5 £15.66 =<Q.0001
OMAO/AMLS 38 -24.7 + 13 84 <0.0001 119 -25.74+15.01 <{.0001]
OMIO/AMLIO | 43 -24.1 % 16.10 <0.0001 118 -25.8 £ 14.45 <0.0001
OM20/AMLIO 46 253 £13.76 <0.0001 112 -30.9 £ 17.59 <(0,0001
OM40/AMLAD 34 -28.7 £ 14.85 <0,0001 127 -305+16.22 <0,0001

N was the number of patients with values at both time points,

*Two-sided p-values were obtained from an Analysis of Covariance model with treatment, race subgroup, and freatment-by-
subgroup interaction as fixed effects and baseline blood pressure as a covariate.

Week 8 with LOCF was defined as thie Jast available measurement dufing the' doublé-blind, aefive ireatvisént peried.

AML = amlodipine, OM = olmesartan medoxomil, SD = standard deviation.

Sources: Post-text Tables 14.2.134 and 14.2,136

Table 91 Mean change in SeSBP from baseline to wk 8 with LOCF : Combined versus
monotherapy comparisons-blacks ITT

...... c rammste  mmeees s smncese  aresasnr sn memews v wewereas
Treatment Comparison N 18 Mean (SE) Difference (Tt 1 - Tmt2)
Tmtl ¥§, Tmi2 Tmil  Tmt2 Tmt 1 Tmt 2 LS Mean (SE) 95% Cl p-value
OMICFAMLS v OMI0 M Rn 1860240 S325%) 131 3:58) {-20.1 ,-6:03 4.0001
v, AMLS 42 134225 -52{3.36) (-118, 14) .0603
OMWAMLS v OM20 43 M 721 61049 -16.63.34) {(-23.1,-10.0% <0006
vs.  AMLS 42 -1340225) 9.3 {3.16) (-155, 31 00016
OMAAMLS v OMA0 38 # 2444236 73219 1210323 (-234,-108) <0001
) V8. AMLS 42 -134(2.25) -1.1{3.26 (-174.47% 0.0004
OMIGAMLID v OM10 4 32 252022y 55257 9.7 340 {-264 .-13.1) <0 0061
vs.  AMLIG 39 330233 L9320 (82.44) {2739
OM2AAMLIO v, OM2 46 H 2620214 51249 200 3.29) -26:5,-13.6} <0400
vs. AMLID : 39 233(2.33) 280317 (98,34 1848
OMIBAMLID  vs, OM40 H « Q2230 13209 -199033% {(-264 ,-134} <0.0081
v, AMLIO 3 -23.3(2.33) 38340 (-106,2.8) 01253
Bascline was defined a5 the average of the visit values fram e sandomization visit (it 3) and the visit priorto 15 radomization sisl,
Week & with LOCE was defined a5 the fast available measurement during the double-blind, zetive treatment period,
LS Mean, SE, 955 CF, and onc-sided pevalucs were obtained from an Asalysis of Covariance mode) with natment, roee haroup, and by-subgrovp inseeaction as fixed effects and baseline
blood pressure us g covartate,
AML = amlodipine, £ = confidenve imtorval, LS = Ras) squates, OM = almesartan wedoxemil, SE = standird coror, T = treatment, vs. = versus.
Souroe: Past-tens Tuble 342,133
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Table 92: Mean change in SeSBP from baseline to wk 8 with LOCF : Combined versus
monotherapy- comparisons Non-blacks ITT

Treatment Comparisen N LS Mean {SE) Difference (Tmt1-Tmt 2)
Tt 1 S, Tt Tmi 1 Tmi2 Tmt { Tmt2 LS Mean {SE) 95% 1 p-value
OMI0/AMLS ¥8, OMI0 129 128 2490128 1340129 -114{1.82) {-150,-1.9) <0.0001
vs, AML3 119 -16.041.33) -8.9{1.85) -12.5,-53) <0.0001
OM20/AMLS V8, OM20 117 125 239134y -158{1.30) -$.H{1.87) -11.8,-45) <0.0001
¥, AMLS 119 60033 | -79{1.89) -11.7,42) <0,0001
T OM4AAMLS VS, OM40 119 16 <26.7(1.33)  -19.9{1.35 6.8 {1.90y {-10.6,-3.1) 40002
VS, AMLS 119 -16.0{1.3% 10,7 {1.89) 144 -1.0) <0.0001
OMI/AMLIO V8. OMI0 13 128 260(134 -134 {1.29) -12.5{1.86) {-162,-89) <0.0001
¥s.  AMLIS 124 -18:8(1.31) -1.2{1.87 {-109,-13) <0.0001
OM20/AMLIG V. OM20 112 125 3030037 <15.8(1.30) -14.5{1.89) {-182,-108) <0.0001
V5. AMLID 124 ) -188(1.31) -1L6{1.90) {(-153,-1.8) <0.0001
OME0AMLI0 s, OM40 127 1o 360129 -199(1.35) -10:2{1.87) {-138,-6.3) <0.0001
v§. AMLIO 124 ~188{1.31% -11.3{1.84) {-14.9,-7.6) <(4,0001
Baseline was definedas the average of the visit values from ike randomization visit {Visit 33 and the visit prior i he randomization visit.
Week 8 with LOCF was defined as e lost available swasurement dusing the double-blind, active treatment period.
LS Mesn, SE.95% Ch and ome-sided p-vatines wer obtained from s Analysis of Coviriance rodel with Yreatment, race subsroup, and siealineat-by-subomoup inferaction as fixed effects and baseline
bloud pressure as a-covariate,
AML = amlodipine, U1 = confidence inferval, LS = teast squares, OM = olmesartan raedonomil, SE=standard error, Tent = reatment, vs, = versus,
Sotiree: Post-pext Table: 14,2137

All of the combination treatment groups had greater mean reductions in both SeDBP and
SeSBP compared to the monotherapy components. In the non-Black subgroup, all of the
comparisons were highly statistically significant. In the comparisons between the
combination treatment groups and the monotherapy treatment groups in Black patients,
the greatest difference and the most statistical significance was seen when the
combinations were compared to monotherapy with olmesartan medoxomil.

In the comparisons between the combinations and amlodipine monotherapy, not all
comparisons reached statistical significance.

For both race subgroups, larger blood pressure reductions with the combination therapies
resulted in a greater percentage of patients achieving their blood pressure goals compared
with monotherapy. Across all combination therapies other than the OM 10 mg + AML 10
mg combination, the non-Black subgroup had a greater percentage of patients who
reached their blood pressure goals. Among the groups treated with one of the
combination therapies, the percentage of patients achieving blood pressure goals at Week
8 with LOCF ranged from 39.5% to 56.3% for the non- Black subgroup compared with
17.6% to 51.2% for the Black subgroup. This is reflected in the exposure response
analysis (Table 61) and the two tables below (Source Dr Bai).

Comparisons in diastolic and systolic BP by dose and combination tablets:

There are statistically significant difference between the two racial groups:
diastolic p=0.0047 for 40/10 and systolic p==0.0297; p= 0.0233 and p=0.0092 for
40/10vs 40, 40/10vs10 and 40/5vs40, respectively. Also 20/10 vs 10; 20/5 vs 20 and
10/10 vs 10 ; p=0.0132; p=0.0256; p=0.0463, respectively. The differences are more
in the systolic BP than in the diastolic BP (Tables 93 and 94).
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Table 93: Comparisons in Diastolic BP Non-Blacks versus Blacks- Period I Source Dr Bai

ILabel “Estimate”Standard Error”Pr > |t|”Lower ”Upper |

|W40/10-40 vs. B40/10-40 |[1.7025  ||2.3201

|l0.4632]-2.8478 |(6.2528 |

[W40/10-10 vs. B40/10-10 |[-6.6841 |[2.3626

110.0047-11.3177][-2.0505]|

|W40/5-40 vs. B40/5-40  |[4.5646 |2.2679

ll0.0443][0.1167 [[9.0126 |

[W40/5-5vs. B40/5-5  |-0.6373 |[2.2859

1107804 ||-5.1206 ||3.8459 |

|W20/10-20 vs. B20/10-20 |[3.8448 |[2.2952

||0.0941[-0.6567 |/8.3462 |

|W20/10-10 vs. B20/10-10 ||-3.8166 |[2.2395

||0.0885[-8.2088 |/0.5757

|W20/5-20 vs. B20/520  |[3.3847 |[2.3289

||0.1463 ||-1.1829 ||7.9523

[W20/5-5vs. B20/5-5  |[-1.0920 |[2.2519

||0.6278 ||-5.5087 |[3.3247 |

|W10/10-100vs. B10/10-10)[3.8867 |[2.3405

10.0970|-0.7037 |[8.4772 |

W10/10-10avs. B10/10-10]|-1.5793 |[2.2575

~ ||0.4843]-6.0070 ||2.8483 |

|W10/5-10 vs. B10/5-10  |-1.2920 |[2.4433

110.5970 ||-6.0840 |[3.5000 |

|W10/5-5vs. B10/5-5  ||-3.5734 [[2.3398

|l0.1269]-8.1625 |[1.0156 |

Table 94: Comparisons of Systolic BP in Non-blacks vs. Black Period I  Source Dr Bai

Label “Estimate”Standard Error”Pr> |t|HLower HUpper I

|W40/10-40 vs. B40/10-40 ||8.3944 |[3.8580

[0.0297]/0.8278 |I15.9611]

|W40/10-10 vs. B40/10-10 |-8.9190 |[3.9277

110.0233 ||-16.6224]|-1.2156|

|W40/5-40 vs. B40/5-40  9.8389 |[3.7715

10.0092 ||2.4420 |/17.2357]

|W40/5-5 vs. B40/5-5

108475 ||3.8042

||0.8237 ||-6.6135 ||8.3086 |

|W20/10-20 vs. B20/10-20 || 53386 |[3.8168

|l0.1621]-2.1471 [[12.8243]

[W20/10-10 vs. B20/10-10 || -9.2410 |[3.7234

|l0.0132]|-16.5436]|-1.9383 |

|W20/5-20 vs. B20/5-20  |8.6520 ||3.8736

|l0.0256 ||1.0549 |/16.2491]

IW20/5-5vs. B20/5-5 23945 |[3.7460

||0.5228-4.9524 ]19.7414 |

|W10/10-100vs. B10/10-10|(7.7647 |[3.8932

|l0.0463][0.1291 |/15.4003]

|W10/10-10avs. B10/10-10||-5.4660 |[3.7539

ll0.1455 ||-12.8285]|1.8966 |

|W10/5-10 vs. B10/5-10  |2.4216 ||4.0635

l10.5513 ||-5.5480 |{10.3912]

|W10/5-5vs. B10/5-5  ||-2.4870 |[3.8912

|l0.5228]-10.1186][5.1446 |
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Hypertension class

The reductions in both mean SeDBP and mean SeSBP were all statistically significant in
both patients with Stage 1 and Stage 2 hypertension. The reductions in both mean SeDBP
and mean SeSBP were generally numerically greater in the subgroup of patients with
Stage 2 hypertension compared to those patients with Stage 1 hypertension.

In the comparisons between the combination treatment groups and the component
monotherapy treatment groups, the mean reductions in blood pressure were significantly
greater in most of the combination treatment groups compared to the monotherapy
treatment groups, for patients with both Stage 1 and Stage 2 hypertension. In patients
with Stage 1 hypertension, comparisons between the higher dose combinations and
monotherapy with olmesartan medoxomil 40 mg did not reach statistical significance.

As would be expected, the subgroup of patients with Stage 1 hypertension had a greater
percentage of patients who reached their blood pressure goals compared with the
subgroup of patients with Stage 2 hypertension. Among the subgroups treated with one of
the combination therapies, the percentage of patients achieving blood pressure goals at
Week 8 with LOCF ranged from 65.6% to 80.0% for the subgroup of patients with Stage
1 hypertension compared with 27.4% to 49.2% for the subgroup of patients with Stage 2
hypertension. :

The reductions in both mean SeDBP and mean SeSBP were all statistically significant in
both patients with Stage 1 and Stage 2 hypertension. The reductions in both mean SeDBP
and mean SeSBP were generally numerically greater in the subgroup of patients with
Stage 2 hypertension compared to those patients with Stage 1 hypertension (Tables 95-
96)

In the comparisons between the combination treatment groups and the component
monotherapy treatment groups, the mean reductions in blood pressure were significantly
greater in most of the combination treatment groups compared to the monotherapy
treatment groups, for patients with both Stage 1 and Stage 2 hypertension.

In patients with Stage 1 hypertension, comparisons between the higher dose
combinations and monotherapy with olmesartan medoxomil 40 mg did not reach

statistical significance for SeDBP and for SeSBP p value =__/////.

As would be expected, the subgroup of patients with Stage 1 hypertension had a greater
percentage of patients who reached their blood pressure goals compared with the
subgroup of patients with Stage 2 hypertension. Among the subgroups treated with one of
the combination therapies, the percentage of patients achieving blood pressure goals at
Week 8 with LOCF ranged from 65.6% to 80.0% for the subgroup of patients with Stage
1 hypertension compared with 27.4% to 49.2% for the subgroup of patients with Stage 2
hypertension.

The reductions in both mean SeDBP and mean SeSBP were all statistically significant in
both patients with Stage 1 and Stage 2 hypertension. The reductions in both mean SeDBP
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and mean SeSBP were generally numerically greater in the subgroup of patients with
Stage 2 hypertension compared to those patients with Stage 1 hypertension(Tables 95 and
96).

In the comparisons between the combination treatment groups and the component
monotherapy treatment groups, the mean reductions in blood pressure were significantly
greater in most of the combination treatment groups compared to the monotherapy
treatment groups, for patients with both Stage 1 and Stage 2 hypertension. In patients
with Stage 1 hypertension, comparisons between the higher dose combinations and
monotherapy with olmesartan medoxomil 40 mg did not reach statistical significance.

As would be expected, the subgroup of patients with Stage 1 hypertension had a greater
percentage of patients who reached their blood pressure goals compared with the
subgroup of patients with Stage 2 hypertension. Among the subgroups treated with one of
the combination therapies, the percentage of patients achieving blood pressure goals at
Week 8 with LOCF ranged from 65.6% to 80.0% for the subgroup of patients with Stage
1 hypertension compared with 27.4% to 49.2% for the subgroup of patients with Stage 2
hypertension.

Table 95: Mean change in SeDBP by hypertension class-ITT population,

e i o TS T R
£ K

Stage 1 Stage 2
Change Change
Treatment N Mean = SD N Mean + SDr
Placebo 27 -36+792 133 201117
OM10 37 -80x738 122 -B4+984
OM20 28 BO+1127 131 95+940
OM40 42 -13.4 £ 863 118 911116
AMILS 37 69 +824 124 -10.1x:8.15
AMILIG 33 93+£717 130 -13.6=x830
OMIO/AMLS 28 -14 8+ 607 135 ~136x774
OMZ2OAMLS 32 -14 8+ 730 128 -138+948
OMAO/ADLS 36 -158+904 120 -153x+ 788
OMIOAMILILD 35 153+ 766 126 -162 £ 8. 89
OM20/ANLIO 26 -15.8£ 842 132 -17.3x=798
OMAO/ANILID 33 SIS 7+ 810 128 -198+893
Appears This Way

On Original
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Hypertension class
Table 96: Mean change in SeSBP by hypertension class- ITT- NDA 22100

Stage 1 Stage 2

Change Change
Treatment N Mean £+ 5D N Mean £ 5D
Placebo 27 221338 133 | -534+ 19861
OM10 37 | 100210111 | 122 | -120+1634
OM20 28 1051369 131 | -145+£ 1629
OM40 42 -149+1131 118 | -165£18.11
AMLS 37 81+1359 124 | -169+1479
AMLIO 33 -103 21302 130 | -22.1x=16.50
OMIVANLS 28 191+ 1078 135 | -252+1434
OM20/AMLS 32 177+ 883 128 | -25.1 1570
OMAOAMLS 36 2111301 120 | -26.7+£15.03
OMIO/AMLIO 35 -195+£974 126 | -269x 1567
OM20/AMLIO 26 2371181 132 | 3031736
OM40/AMEILD 33 20121377 128 | 32721544

Diabetes :

The reductions in both mean SeDBP and mean SeSBP were all statistically significant in
both patients with and without diabetes. There did not appear to be any differences in the
overall mean reductions in blood pressures between these 2 subgroups. In diabetic and
non-diabetic patients, comparisons between the reductions in blood pressure observed in
the combination treatment groups and the monotherapy treatment groups were also not
meaningfully different. The numbers of diabetics included in this study were small and,
hence, not all of the comparisons between combination treatments and monotherapies in
the diabetics were in the same direction or reached statistical significance. The subgroup
of diabetic patients who were treated with placebo had a large mean reduction in seated
blood pressure (-15.3/-8.2 mmHg). The difference in mean reductions in both SeDBP and
SeSBP between diabetic and non-diabetic patients receiving placebo is attributed to a
small sample size for diabetics (n=23) and one extreme value among the subgroup of
diabetic patients

Thus, given the small sample size, one or two unusually large or small values can have
considerable influence on observed mean changes. Examination of these figures
demonstrates a high degree of overlap or similarity among the distributions for change in
both SeDBP and SeSBP for patients with and without diabetes, indicating overall similar
response in both groups of patients.

For both subgroups, the greatest mean blood pressure reductions were seen in the OM 40

mg + AML 10 mg treatment group, with mean reductions of approximately 30/18 mmHg

- in the subgroup of patients with diabetes and approximately 30/19 mmHg in the subgroup
of patients without diabetes (Tables 97 and 98).
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Table 97: Mean change in SeDBP by Diabetes versus non diabetes

Treatment

N Nlean £+ SD

Without Diabetes With Diabetes
Change Change

Treatment N Mean + 5D N Mean £ 5D
Placebo 137 22963 23 B2+ 1477
OM10 140 -B.0+950 20 S99 +750
OM20 137 92+£938 22 04+1194
OM40 139 -105+£ 1033 21 83+£1294
AMLS 139 S0+786 22 -116+1036
AMLID 140 -1294+ 835 23 117 +7.69
OMIG/AMLS 140 136+ 765 23 -151+634
OM20/AMILS 138 -149+902 22 83723

1 OMAO/AMLS 140 -13.6+8.16 17 146826
OMIG/AMLID 141 -16 0+ 8 49 20 -160+£975
OM2O/ANLIO 137 -173+£826 21 1502620
OMAKAMLID 137 -19.1+908 24 -I84 795

Table 98: Mean change in SeSBP by Diabetes versus non-diabetes

’ﬂ ﬂmut lmbetes With Diabetes
Change Change

N Mean + 8D

Placebo

137 | 311550

23 -153+30.18

OM10

140 -11.1+1558

20 -144+£1249

OM20

137 | -142+1570

22 11621728

OM40

139 169+ 1588

21 -105+20.17

AML5

139 14021429

AMILI0

140 20121672

22 | -203=18.04
23 | -17.7£1548

@Ml&fM5

140 -239+13.87

23 | 256214779

138 -25.1+ 1467

A2 -142+1267

140 3585+ 1423

17 -250%18.65

QMlifmé?f}

141 -25.0+14.33

20 -279+1849

137 29721692

OM40/AML10

137 30121640

21 | 2631544
24 | -30.3£13.08




A.Olufemi Williams M.D. 126
Medical Reviewer (AZOR)
Amlodipine besylate and Olmesartan Medoxomil NDA22-100

For the patients treated with one of the combination therapies, the percentage without
diabetes that reached goal blood pressure was similar to the total population. At Week 8
with LOCF, only a small percentage of diabetic patients reached their blood pressure
treatment goal, ranging from 0% to 13.6% across all treatment groups. As the blood
pressure treatment goal for diabetics is <130/80 mmHg, this result was not unexpected. If
the threshold was set at <140/90 mmHg, diabetic patients reached threshold in 33% to
46% with the combinations including AML 10 mg.

Figure 12: Mean reduction in SeDBP from baseline to week 8- Diabetics
Figure 8: Mean Reduction in SeDBP (mmHg) from Baseline to Week 8
with LOCF — Diabetic Status Subgroups — Intent-to-Treat
Population

Roduction fu Seated Iisstolic Blood Prossure {mmHg)

Source: Post-iext Figure 14.2.23

For both subgroups, the greatest mean blood pressure reductions were seen in the OM 40
mg + AML 10 mg treatment group, with mean reductions of approximately 30/18 mmHg
in the subgroup of patients with diabetes and approximately 30/19 mmHg in the subgroup
of patients without diabetes. For the patients treated with one of the combination
therapies, the percentage without diabetes that reached goal blood pressure was similar to
the total population. At Week 8 with LOCF, only a small percentage of diabetic patiénts
reached their blood pressure treatment goal, ranging from 0% to 13.6% across all
treatment groups. As the blood pressure treatment goal for diabetics is <130/80 mmHg,
this result was not unexpected. If the threshold was set at <140/90 mmHg, diabetic
patients reached threshold in 33% to 46% with the combinations including AML 10 mg.

Ethnicity
The numbers of Hispanic/Latino patients entered into the study was relatively small and,
therefore, it is difficult to draw definitive conclusions. The mean reductions in both
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SeDBP and SeSBP were all statistically significant in both Hispanic/Latino patients and
non-Hispanic/Latino patients. There were generally numerically greater mean reductions
in blood pressure across the treatment groups in the Hispanic/Latino groups, particularly
_for SeDBP. For both ethnicity subgroups, the greatest blood pressure reductions were
observed in the OM 40 mg + AML 10 mg treatment group, with mean reductions of
approximately 29/21 mmHg in the subgroup of Hispanic/Latino patients and
approximately 30/19 mmHg in the subgroup of non- Hispanic/Latino patients.

For Hispanic/Latino and non-Hispanic/Latino groups all combination treatments resulted
in greater mean blood pressure lowering compared to the component monotherapy
treatment groups. However, due to the small numbers, not all of the comparisons in the
Hispanic/Latino groups reached statistical significance. There did not appear to be any
difference in the comparisons between the combination treatments and the monotherapy
treatments between these two subgroups.

Among the groups treated with combination therapy, the percentage achieving blood
pressure goals at Week 8 with LOCF ranged from 42.9% to 66.7% for the
Hispanic/Latino subgroup compared with 30. 3% to 52.6% for the non- Hispanic/Latino
subgroup.

Generally, the response to all therapy groups, monotherapy and combination, was
found to be greater in the non-Black population, except for the AML 10 mg
monotherapy.

BMI
The number of patients reaching their goals by BMI is presented in Tables 99-102.

The reductions in both mean SeDBP and mean SeSBP were all statistically significant in
patients with a BMI >30 kg/m* and a BMI <30 kg/m Although the numbers are smaller,
it did appear that the patients with a BMI <30 kg/m? achieved numerlcally greater mean
reductions in blood pressure compared to patients with a BMI >30 kg/m?. For both BMI
subgroups, the greatest blood pressure reductions were observed in the OM 40 mg +
AML 10 mg treatment group, with mean reductions of approximately 30/18 mmHg in the
subgroup of patients with a BMI >30 kg/m* approximately 31/21 mmHg in the subgroup
of patients with a BMI of <30 kg/m®.

In the comparisons between the combination treatment groups and the component

~. monotherapy treatment groups, the mean reductions in blood pressure were significantly
greater in all of the combination treatment groups compared to the monotherapy
treatment groups, for patients with both a BMI >30 kg/m?* and patients with a BMI<30
kg/m?.

Among the groups treated with one of the combination therapies, the percentage of
patients achieving blood pressure goals at Week 8 with LOCF ranged from 40.9% to
55.0% for the subgroup of patients with a BMI <30 kg/m* compared with 28.4% to
52.0% for the subgroup of patients with a BMI >30 kg/m? (Tables 99 — 102).
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Table 99: Number of patients by BMI >30 reaching their target blood pressure goals at week 8-ITT
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Table 101: Number of patients by BMI < 30 reaching their target blood pressure goals at week 8-1TT
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6.1.6 Efficacy Conclusions

The results from the double-blind study period demonstrated in the overall population
that :
e the combination therapy lowered both diastolic and systolic blood pressure to a
significantly greater extent compared to each of the monotherapy that made up the
combination.

e The combination of olmesartan medoxomil and amlodipine reduced both mean
SeDBP and mean SeSBP to a significantly greater extent compared to the
component monotherapies that made up each combination. :

¢ The combination of OM 40 mg + AML 10 mg resulted in the greatest mean
reductions in both SeDBP and SeSBP .

e Although there were minor differences in some of the subgroups, similar
reductions in blood pressure were observed in all of the subgroups analyzed.

e The primary efficacy analysis demonstrated that after 8 weeks of double-blind
treatment, the groups treated with any combination of olmesartan medoxomil and
amlodipine had greater mean reductions in SeDBP compared to the groups treated
with the corresponding monotherapy components. Across the 6 combination
therapies evaluated, the treatment differences in mean SeDBP between the
combination treatment groups and their respective monotherapy components were
all highly statistically significant (p=0.0004 for OM 10 mg + AML 10 mg vs.
AML 10 mg, and p<0.0001 for the rest of the comparisons). With combination
treatment, mean SeDBP was reduced by an additional 3.3 to 8.5 mmHg compared
to the respective monotherapy components. This additional blood pressure
lowering achieved with the combination treatments compared to the monotherapy
components is clearly in a range that is considered to be clinically meaningful.

* All of the monotherapy treatments (OM 10 mg, OM 20 mg, OM 40 mg, AML 5
mg, and AML 10 mg) reduced mean SeDBP compared to placebo in a statistically
significant manner, which provides validation of the primary analysis that
compared the combination treatments to the individual monotherapy components.

» Across all treatment groups, increases in dose were associated with progressively
greater mean reductions in SeDBP from baseline to Week 8 with LOCF. All of
the combination treatments achieved numerically greater mean reductions in
SeDBP than the highest doses of any of the monotherapy treatments. In the
amlodipine 5 mg and 10 mg combination treatment groups, increasing the dose of
olmesartan medoxomil from 10 mg to 20 mg and then to 40 mg resulted in
approximately 1 to 2 mmHg greater lowering of mean SeDBP for each doubling
of the dose. The greatest within-treatment mean reductions in SeDBP were
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observed with the highest combination doses (-19.0 mmHg for the OM 40 mg +
AML 10 mg group and -17.0 mmHg for the OM 20 mg + AML 10 mg group).

e Similar results were observed in the analysis of mean SeSBP. Across the 6
combination therapies evaluated, the treatment differences in mean SeSBP
between combination therapy and their respective monotherapy components were
all highly statistically significant (p=0.0002 for OM 10 mg + AML 10 mg vs
AML 10, and p<0.0001 for the rest of the comparisons).

e With combination treatment, mean SeSBP was reduced by a further 5.9 to 15.4
mmHg compared to the monotherapy component treatments. All the combination
treatment groups lowered mean SeSBP to a greater extent than their respective
monotherapy treatments. In the amlodipine 5 mg combination groups, the dose
effect of olmesartan medoxomil was less consistent. However, in the amlodipine
10 mg combination groups, increased doses of olmesartan medoxomil from 10 mg
to 20 mg and then to 40 mg resulted in a further 4 to 5 mmHg mean reduction in
SeSBP. The greatest within-treatment mean reductions in SeSBP were observed
in the highest combination doses (-30.1 mmHg for the OM 40 mg + AML 10 mg
group and -29.2 mmHg for the OM 20 mg + AML10 mg group).

* Among the groups that were treated with a combination therapy, mean reductions
in SeDBP were about 2 to 3 mmHg greater when olmesartan medoxomil doses
(10 mg, 20 mg, and 40 mg) were combined with amlodipine 10 mg rather than
amlodipine 5 mg. This trend also held true for SeSBP; mean reductions in SeSBP
were about 1 to 5 mmHg greater when olmesartan medoxomil doses were
combined with amlodipine 10 mg rather than amlodipine 5 mg.

* In the analysis of both SeDBP and SeSBP over time, the greatest mean reductions
(70% to 80% of the maximum effect) in blood pressure occurred between baseline
and Week 2. At Week 4, continued slight reductions were observed and plateaued
in most of the treatment groups. In all of the combination treatment groups,
further mean reductions in blood pressure, albeit at a reduced rate, occurred from
Week 2 to Week 8.

 From the figure of mean change in SeDBP over time (Figure 5), it is apparent that
the greatest differences in mean SeDBP between any of the active treatment
groups was observed between the OM 40 mg + AML 10 mg and the OM 20 mg +
AML 10 mg treatment groups. From Week 2 there was a consistent 2 mmHg to 3
mmHg difference in mean SeDBP between these 2 treatment arms.

e The mean reductions in SeDBP and SeSBP observed with the 6 combination
treatments brought approximately 50% of the patients to a goal blood pressure of
<140/90 mmHg for non-diabetics, or <130/80 mmHg for diabetics. The mean
baseline SeDBP in the group of patients that received OM 40 mg + AML 10 mg
was 102.3 mmHg. With a mean reduction in SeDBP of 19.0 mmHg it would
appear that more than 50% of the patients treated with this combination should
reach a goal diastolic blood pressure of <90 mmHg. However, the analysis of the
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percentage of patients achieving blood pressure goals was based on patients
achieving both a systolic blood pressure goal of <140 mmHg and a diastolic blood
pressure goal of <90 mmHg (or for diabetics, a systolic blood pressure goal of
<130 mmHg and a diastolic blood pressure goal of <80 mmHg). The OM 40 mg +
AML 10 mg treatment group had a baseline mean SeSBP of 165.7 mmHg. Mean
SeSBP was reduced by 30.1 mmHg. In all likelihood, fewer patients in this
treatment group achieved the systolic blood pressure goal threshold of <140
mmHg compared to the achievement of the diastolic blood pressure goal, which
would explain the result of 50% of patients reaching goal.

¢ Although the OM 40 mg + AML 10 mg treatment group achieved the greatest
mean SeDBP and mean SeSBP reductions, a higher percentage of patients in the
OM 20 mg + AML 10 mg (53.2%) and OM 40 mg + AML 5 mg (51.0%)
treatment groups achieved goal blood pressures. In the OM 40 mg + AML 10 mg
treatment group, 49.1% of the patients achieved goal blood pressures. Baseline
mean blood pressures were slightly lower in the OM 20 mg + AML 10 mg
(164.1/101.2 mmHg) and OM 40 mg + AML 5 mg (161.7/100.9 mmHg)
treatment groups compared to the OM 40 mg + AML 10 mg treatment group
(165.7/102.4 mmHg). Also, with threshold analysis it is feasible for a treatment
group with overall greater mean reductions in blood pressure to have fewer
patients who reach the established blood pressure target.

Efficacy Evaluation by Subgroup

¢ Changes in blood pressures in the combination therapy groups compared to the
monotherapy components that made up the combinations and the percentage of
patients achieving treatment goals were analyzed by age, diabetic status, gender,
race, ethnicity, hypertension class, prior antihypertensive medication use, and
baseline BMI. All statistical comparisons made for these subgroups were
exploratory in nature and no adjustments for multiple comparisons were made. In
the absence of adjustments for multiple comparisons, no valid conclusions an be
made with confidence.

OPEN LABEL - END OF Week 8 — week 52

After the end of Period II all patients were given OM40/AMLS. After 2 weeks of open
label treatment period (week10) 1640 patients remained on OM40mg/AML5mg with a
mean SeDBP of 86.00mmHg. A total of 48.3% (792/1640) reached their blood pressure
goal within 2 weeks of treatment. The patients were titrated upwards to higher doses with
a greater percentage reaching their blood pressure goals (Tables 103 -.

At week 52, or early termination, a total of 525 patients remained on OM40/AMLS5 and
had a mean SeDBP of 81.0 and a mean SeSBP of 127.6 mmHg. 80% of these patients
reached their goals.

A total of 378 patients were on OM40/AML10 and had a mean SeDBP of 82.4 and a
mean of 130.9 mmHg.;70.6% of these patients reached their goal (Table 104).
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Table 103: Number of patients achieving BP threshold s all patients entering Period IXI

Treatment Number of -| Patients achieving BP Treatment goal

patients N %
Exposed

OM40/AMLS 1678 861 51.3

OM40/AML10 1100 530 48.2

OM40/AML10/HCTZ12.5 732 358 48.9

OM40/AML10/HCTZ25 434 244 56.2

Percentage calculated using total number of patients exposed to the given dose regimen as denominator

Table 104: Number of patients achieving BP treatment goal —Period 111

Week 8-52/ET N (%) - Mean Mean % reaching
SeDBP SeSBP goal

Week 8-10 792/1640 86.00

OM40/AM5 (48.3)

Week 52/ET 525 81.00 127.6 80

OM40/AMLS5

Week 52 378 82.4 130.9 70.6

Om40/AML10 '

Week 52 287 81 130.7 66.6

OM40/AML10/HCTZ12.5

Week 52 419 83.4 136.8 46.3

OM40/AML10/HCTZ25 ,

Others 63 79.4 126.2 68.3

It is evident that at week 52, patients who were more resistant to the initial open label
treatment and therefore required uptitration had higher mean SeDBP values. Therefore a
smaller percentage of these treatment resistant patients reached their blood pressure
goals. Up-titration resulted in further mean reductions in SeDBP and with additional
HCTZ this became more evident (Tables 105-106).

-

Table 105: Titration Effect — Blood Pressure change — All patients entering Period 111
Parameter OM40/AMLS OM40/AML10 OM40/AML10/HCTZ12.5
To To To
OM40/AML10 | OM46/AML10/HCTZ12.5 | OM40/AMLI10/HCTZ25
Change in SeDBP
' N 1053 646 378
Mean£SD -5.2+7.89 -4.4+£7.90 -5.8+£7.92
Change in SeSBP
N 1053 646 378
Mean+SD -7.6+12.60 -7.5+13.51 -9.7+12.98

Titration effect was calculated as blood pressure at last visit on new dose regimen minus BP at last
visit of previous dose regimen
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Table 106 Number of patients reaching blood pressure thresholds-All patients entering Period IIX
Table 15: Number of Fatisnts Reaching Blood Pressure Thresholds — AR
Fatients Entering Period 111
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The following efficacy findings during the open label component of the double blind
study in patients on combination tablets are presented in Tables 107 to 108:

Table 107: Seated Diastolic Blood Pressure by week and dosing regimen- Open label
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Table 108: Seated systolic BP by week and dosing during open label extension period — Pivotal study
Taokle 12: Seaved Systolic Blood Pressure {(mm¥z) by Week and Trosing
Regimen — Pivotal Study DOpen-Fabel Trestmuvent Period) — AR
Patients Entering Period ¥IE
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