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AZOR is a new fixed-dose combination product containing olmesartan medoxomil 20 or
40 mg and amlodipine besylate 5 or 10 mg, for the treatment of hypertension.

The description here is based upon the secondary review by Dr. Karkowsky (29 August
2007), and primary reviews of CMC by Dr. Shiromani (9 August 2007),
pharmacology/toxicology by Dr. Jagadeesh (30 July 2007), clinical pharmacology and
pharmacometrics by Dr. Velazquez and Madabushi (25 July 2007), clinical by Dr.
Williams (1 August 2007), and statistics by Dr. Bai (2 July 2007).

DDMAC (Ms, Hubbard) and DMETS (Dr. Parks) raise no issues with respect to the
proprietary name AZOR, and [ agree. There are no outstanding issues with respect to
CMC. Pediatric studies under PREA were waived, as is commonly done with
combination products. Financial disclosure was adequate.

A 13-week toxicology study in rats uncovered no new safety concerns.

Pharmacokinetic properties of olmesartan medoxomil and amlodipine were unaffected
by co-administration. Although the factorial study described below was performed using
individual drugs, the to-be-marketed formulation was bioequivalent with respect to both
components.

All combinations of olmesartan medoxomil 0, 20, and 40 mg with amlodipine besylate
0, 5, and 10 mg were compared in an 8-week, randomized, parallel study of patients
with mild to moderate essential hypertension. Rates of discontinuation ran from 4% to
25%, with the highest rate on placebo and a middling 12% on the high-dose
combination. Both systolic and diastolic pressure assessed at the interdosing interval
decreased monotonically with the dose of either component, up to 26/16 mmHtg
(placebo-subtracted) at the high-dose combination. Superiority of the high-dose
combination to the high doses of the components was statistically persuasive.

As shown in Dr. Karkowsky's table 5, effects of olmesartan medoxomil around the time
of peak plasma levels were often less than effects at the inter-dosing interval, despite its
relatively short (7 h) half-life, an effect that, perhaps, is attributable to different kinetics
of the active metabolite, olmesartan. Plasma levels of amlodipine peak later, and, at all
dose combinations, the blood pressure effects at the inter-dosing interval are well over
half of the effects at peak plasma levels. Once-daily dosing seems entirely appropriate.

The only dose-related adverse event in evidence was edema, and the reviewers pooled
various edema terms to show that edema seems more common with olmesartan
medoxomil plus amlodipine 5 mg than with amlodipine 5 mg alone, but somewhat less
common with olmesartan medoxomil plus amlodipine 10 mg than with amlodipine
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10 mg alone. An analysis of edema as a contribution to discontinuation retains some of
the same features. '

I concur with the reviewers that the combination product AZOR should be approved for
use in the treatment of hypertension. I concur with Dr. Karkowsky that labeling should
include cautionary language regarding initiation of amlodipine in the elderly or
hepatically impaired, recommending a starting dose of 2.5 in such patients, a dose that
is not available in the AZOR line. {No clinical data would be necessary to get such a
combination approved, however.) .

Although not a factor for this action, Dr. Karkowsky raises a question about whether
these data should suffice to garner AZOR a first-line indication similar to the one under
imminent consideration for AVALIDE, since a severely hypertensive population and a
particularly vulnerable population (e.g., those with renal impairment or the very elderly)
have not been studied with AZOR. Whether this should lead to disclosure of the
‘limitations in labeling or to denial of a first-line claim will need discussion at some
point.
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MEMORANDUM

DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service
Food and Drug Administration -
Center for Drug Evaluation and Research

DATE: August 29, 2007

FROM: Abraham Karkowsky, M.D., Ph.D., Acting Deputy Director, Division of
Cardiovascular and Renal Products HFD-110

TO: Norman Stockbridge, M.D., Ph.D., Director, Division of Cardiovascular.and
Renal Products HFD-110

SUBJECT: Approvable recommendation for Azor® (olmesartan medoxomil-
amlodipine besylate combination product, NDA 22-100, Daichii Sankyo
Pharm)

This memo supports the approvability of Azor (amlodipine besylate [AML] and
olmesartan medoxomil [OM)]) for the treatment of hypertension. The combination at dose
of OM from 10-40 mg and AML at doses of 5 or 10 mg is clearly superior to the
individual components in decreasing both systolic and diastolic blood pressure. Full-
approval of Azor is dependent on the resolution of several chemistry and
biopharmaceutic issues. The chemistry issues are likely to be addressed within the week
(a telecom is pending between the review chemists and Daichii Sankyo Pharm). The
receipt of the establishment evaluation report is also still outstanding, full approval would
be dependent on an acceptable inspection report.

In addition, the biopharmaceutic reviewer notes that there is insufficient
information to grant waivers of the intermediate dose strengths of the combination.
Consequently, full approval of all the proposed to-be-marketed dosing strengths, is
dependent on receiving the necessary dissolution and other information to allow granting
the bio-waiver.

Other issues that remain are labeling in nature. These issues are:

e The use of Azor as initial therapy.
¢ Recommendations for use of Azor for those who develop peripheral edema while
on amlodipine. :

Although I am in agreement that Azor® should be approved and may be used first
line therapy for selected populations, the specifics in labeling and the specifics as to how
to represent the currently available data in the labeling would delay approval. The
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INDICATION for Azor® as initial therapy should be addressed after approval for other
INDICATIONS. As the Division gains some experience with the most appropriate way to
represent the blood pressure effect of combination products in labeling, the issue of initial
therapy for Azor® should be revisited.

The data in support of the use of Azor® for those who develop edema on amlodipine
monotherapy is far from convincing. Consequently, I am recommending that the label
allow a claim for equivalent or better blood pressure control on the combination product
that would allow a lower dose of amlodipine and consequently diminish the risk of
edema. There is no information that adding OM to patients treated with AML who have
already developed edema would speedily resolve this adverse event.

The following reviews and memos were consulted in the composition of this
document.

¢ Medical Review by A. O. Williams, M.D., dated August 1, 2007.

¢ Statistical Review by Steve Bai, Ph.D., dated July 2, 2007.

e Clinical Pharmacology and Biopharmaceutics Review by Lydia Velazquez,
Pharm.D., dated July 25, 2007.

e Pharmacometric review by Rajanikanth Madabushi, Ph.D., dated July 25,
2007.

e Pharmacology Review by G. Jagadeesh, Ph.D., dated July 30, 2007.

¢ Chemistry review by Prafull Shiromani, Ph.D., dated August 9, 2007.

e DDMAC review by Lisa Hubbard, R. Ph., DDMAC, dated April 25, 2007.

e DMETS review of trade name by Judy Park, Pharm.D, dated May 16, 2007.

The body of this memo, in general, agrees with the above reviews.

Housekeeping issues:

e There were no requests for inspection of clinical sites and none were
performed.

e Dr. Williams reviewed the financial disclosure information and there did
not appear to be any conflicts.

e A pediatric waiver for Azor® is appropriate, since we in general do not
require pediatric studies in fixed dose combination products.

e In an initial review DMETS considered the name Azor® as acceptable. A
repeat review is currently pending.

Chemistry: _

- The application is currently approvable, still pending are the establishmen
evaluation report and resolution of issues dealing with stability and labeling. Approval
would be for the following dosing strengths:

amlodipine besylate 5/olmesartan medoxomil 20,
amlodipine besylate 10/ olmesartan medoxomil 20,
amlodipine besylate 5/ olmesartan medoxomil 40,
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amlodipine besylate 10/ olmesartan medoxomil 40.

The combination products do not include the 2.5 mg AML dose strength in any
combination with OM. In the approved current labeling for amlodipine, the 2.5 mg AML
dose is recommended as the initial dose for the elderly and for patients with hepatic
dysfunction. The amlodipine label also notes a decrease in clearance among those with
severe heart failure. ‘Consequently, Azor® as initial therapy should specifically éxclude
these more vulnerable populations.

Biopharmaceutics:

The sponsor performed 4 biopharmaceutic studies in support of this NDA. In
conjunction with the one large clinical study, these five studies were the basis for PK-PD
modeling. -

e Study U112 was a pharmacokinetic study and described the modest deviations
from linearity of pharmacokinetics (AUC) of OLM (less than linear) and AML
(greater than linear) when used in combination.

e StudyUlll wasa bridging. study demonstrating bioequivalence of the clinical
trial formulations to the final market formulation.

e Study U101 described no interaction in the pharmacokinetics of AML and OM at
the highest doses.

e Study E102 demonstrated the bioequivalence of three amlodipine besylate
formulations from the UK (Istin®), Italy (Antacal®) and USA (Norvasc®).

o Study U110- determined that there was no food effect with the fixed dose Azor
combination.

The results from the above studies adequately link the clinical trial results with the to-
be-marketed formulation. The study also details the lack of a food effect. |

Pharmacokinetic ~Pharmacodynamic modeling.
The key findings from the pharmacokinetic and pharmacodynamic modeling are:

¢ Pharmacokinetic: :

The pharmacokinetic properties of amlodipine were characterized by a one-
compartmental model with first order absorption and time lag. The following parameters
were predictors for oral clearance: gender (female gender has decrease in clearance),
weight (increased clearance), age (decreased clearance), serum creatinine (small decrease
in clearance) and baseline ALT (small decrease in clearance).

Olmesartan’s pharmacokinetics properties were characterized by a two-
compartment model with first order absorption and time lag. The following were
predictors of apparent oral clearance: gender (small decrease in females), weight
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(increase in clearance), serum creatinine (slight decrease) and hypertensive status (small
decrease in clearance in volunteers relative to hypertensive patients).

Neither drug had a significant effect on the kinetic properties of the other.

e Pharmacodynamics:

Exposure-response relationships were derived for both drugs. For AML the
models of exposure (AUC) versus sitting diastolic blood pressure were best fit by a linear
model. For OM, the exposure effect on sitting diastolic blood pressure was fit to an Egax
model. Black race was the most important covariate, decreasing the possible maximal
effect of OM on diastolic blood pressure. Black race, however, increased the effect of
AML on the seated diastolic blood pressure.

Pharmacology:

The effect of combination therapy compared to the individual components in a 13
week toxicity study in F344 rats with a dose ratio of [: 10 AML: OM (maximum dose
was 300 OM and 30 AML) the results showed treatment was associated with pathologic
findings in the stomach, intestine, adrenal cortex and kidneys. The effects that were
observed could be attributed to either the effects of AML alone or OM alone. No new or
amplified toxicities were observed.

Clinical:

The approval of Azor is based on the results of a single eight week, placebo-
controlled, factorial-designed study in patients with stage 1 or 2 hypertension (CS8663-
A-U301). Subjects were randomized to combination doses of OM (0, 10, 20 and 40
mg/day) or AML (0, 5 or 10 mg/day). The doses were initiated at the time of enrollment
without titration.

Following the 8 week randomized study the same subjects were included in an
open-label continuation study for an additional 44 weeks. During the open label phase
patients were started on a dose of OM 40 mg/AML 5 mg and titrated as necessary to OM
40/AML10 mg. Further blood pressure control, if necessary, was achieved with the
- addition of hydrochlorothiazide 12.5 and 25 mg followed by other treatments.

The primary null hypothesis for the randomized, controlled portion of the study
was that there were no differences between the 6 combination therapies and the
corresponding monotherapy components in the change from baseline seated diastolic
blood pressure at the end of the eight week placebo-controlled period. Rejection of this
hypothesis defines efficacy of the combination product. Missing values of blood pressure
were imputed by a LOCF method. In order to control the overall type one error,
Hommel’s procedure was applied. This procedure orders all p-values and rejects the null
hypothesis for each p-value where the observed p-value is less than the overall alpha
divided by its rank order. In this case the rank order ranges from 1 to 6. Since the
combination product compared to the monotherapy components generates two p-values
per dose, only the larger p-value was used in this procedure.
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The study enrolled 1960 patients into the double-blind portion of the study,
approximately 162 per treatment group. Of those enrolled, 54% were male; 71%
Caucasian, 25% Black. The mean age was 54 years; 20% were older than 65 years and
3% were older 75 years.

The disposition of the study subjects by treatment dose is shown below.

Table 1: Disposition of patients in study CS8663-A-U301

Olmesartan medoxomil dose (mg)

0 10 20 40
0 | Randomized - 162 (100%) 161 (100%) 161 (100%) 162 (100%)
Completed 121 (75%) 140 (87%) 135 (84%) 143 (88%)
Discontinued 41 (25%) 21 (13%) 26 (16%) 19 (12%)
Adverse event 21 (13%) 13 (8%) 17 (11%) 10 (6%)
(lack of efficacy] (14 (9%)) (7 (4%)) @ (5%)) (6 (4%))
[AE minus lack of efficacy] {7 (4%)) [6 (4%)] [11 (6%)] [4(2%)]
Subject request 3(2%) 2 (1%) 3 (2%) 3 (2%)
Needed new meds 2 (1%) 0(0%) 1 (1%) 0 (0%)
Lost to follow up 6 (4%) 2 (1%) 3 (1%) 1 (1%)
Investigator judgment 4 (3%) 1(1%) 0 (0%) 1 (1%)
Met protocol withdrawal criteria 4 (3%) 1 (1%) 1 (1%) 0 (0%)
Other 1(1%) 2 (1%) 1 (1%) 4 (3%)
= 5 | Randomized 161 (100%) 163 (100%) 161 (100%) 162 (100%)
g Completed 140 (87%) 156 (96%) 147 (92%) 143 (88%)
[ Discontinued 21 (13%) 7 (4%) 14 (9%) 19 (12%)
8 Adverse eveat 10 (6%) 0 (0%) 6 (4%) 6 (4%)
2 (lack of efficacy] 4 (3%) (0 (0%)) (4 (3%)) (0 (6%))
a [AE minus lack of efficacy] [6 (3%)] [0 (0%)] [2 (1%)} [6(4%)]
_62 Subject request 7 (4%) 2 (1%) 2 (1%) 3(2%)
2 Needed new meds 1(1%) 1 (1%) 0 (0%) 0 (0%)
a Lost to follow up 3 (2%) 1 (1%) 3 (2%) 6 (4%)
3 [nvestigator judgment 0 (0%) 0 (0%) 0 (0%) 0 (0%)
B Met protocol withdrawal criteria 0 (0%) 0 (0%) 0 (0%) 0 (0%)
< Other 0 (0%) 3 (2%) 2 (1%) 4 (3%)
10 | Randomized 163 (100%) 162 (100%) 160 (100%) 162 (100%)
Completed 144 (88%) 134 (83%) 143 (89%) 143 (88%)
Discontinued 19 (12%) 28 (17%) 17 (11%) 19 (12%)
Adverse event 10 (6%) 11 (7%) 3 (2%) 9 (6%)
(lack of efficacy] 2 (19%)) (0 (0%)) (0 (0%)) (0 (0%))
[AE minus lack of efficacy] [8 (5%)] {11 (7%)] [3(2%)} [9 (6%)]
Subject request 4 (3%) 6 (4%) 2 (1%) 3(2%)
Needed new meds 0 (0%) 0 (0%) 1 (1%) 1 (1%)
Lost to follow up 1 (1%) 3 (2%) 5(3%) 3(2%)
Investigator judgment 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Met protocol withdrawal criteria 0 (0%) 0 (0%) 0 (0%) 2(1%)
Other 4 (3%) 8 (5%) 6 (4%) 1 (1%)

Completion rate in the combined therapy was comparable to its individual
components. Excluding lack of efficacy (mostly in the placebo group) there were no
differences in the adverse event profile, suggesting that over the 8 week period there was
no strong safety signal (in this modest data base).

The effect of treatment on systolic and diastolic blood pressure at the end of the
study is shown below. The effects on blood pressure were largely present by the first
measurement (2 weeks, data not shown here). Consequently, it seems reasonable to
recommend dose increments at 2 week intervals.
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Table 2: Placebo-subtracted mean change in sitting D

| Seated diastolic blood pressure | Seated systolic blood pressure
Olmesartan medoxomil dose (mg) Olmesartan medoxomil dose (mg)
0 10 20 40 | 0 10 20 40
® 0 - -53 -6.4 -7.4 — 11 -8.0 -9.9 -12.6
g8
:ég 5 -6.5 1 -108 | -11.1 -12.8 1 -11.5 -19.7 -19.8 =223
g g
o = !
:%’ (Z,‘ tén 10 99 | -132 }-142 -159 1 -16.1 -21.9 -253 -25.6
D

All comparisons of the combination product to the individual components were
statistically significant at a p-value of <0.0005. The combination products are, therefore,
superior to the individual components.

The most appropriate representation of the data for describing the risk and
benefits of the use as Azor® as initial therapy is still being refined, The sponsor,
however, submitted a categorical assessment based on treatment blood pressure goals as
currently described in INC7. The response rates for the combination therapy were
numerically higher than those for the component monotherapies.

Table 3: Number who achieve goal divided by number vulnerable (%)

Olmesartan medoxomil dose (mg)
0 10 20 40
o 0 14/160 (9%) 32/160 (20%) 42/159 (26%) 38/160 (36%)
g3 :
& g 5 34/161(21%) 57/163 (35%) 68/160 (43%) 80/157 (51%)
<
o = o3
:%‘ %‘ 2 10 53/163 (33%) 79/161 (49%) 84/158 (53%) 79/161 (49%)
O O

Blood pressure treatment goals are defined as a BP of < 140/90 or < 130/80 for diabetics.

The comparison between the combination product and the individual
monotherapies for the achievement of goal blood pressure is shown below. As with
absolute blood pressure change there was a contribution of each of the monotherapies to

the effect of the combination therapy.
Table 4: Comparison of percent achieving goal of combination therapy versus monotherapies

Comparisons N Achieved goal p-value Adj. p-value
Treat#1 Treat#2 | Treat#1  Treat #2

OM 10/AMLS versus OM 10 163 160 57(35%) 32(20%) | 0.0009
AML S 161 34 (21%) 1 0.0023 0.0045

OM 20/AMLS versus OM 20 160 159 68 (43%) 42 (26%) | 0.0009 '{ 0.0035

: AML 5 161 34 (21%) | <0.0001

OM 40/AMLS versus OM 40 157 160 80 (51%) 58 (36%) | 0.0045 0.0045
AML 5 161 34 (21%) | <0.0001

OM 10/AMLI0  versusOM 10 | 161 160 79 (49%) 32 20%) } <0.0001
AML 10 163 53 (33%) | 0.0012 0.0044

OM 20/AMLI0  versus OM 20 158 159 84 (53%) 42 (26%) | <0.0001
AML 10 163 53 (33%) | <0.0001 | 0.0002

OM 40/AMLIO  versus OM 40 161 160 79 (49%) 58 (36%) | 0.0033 0.0045
AML {0 163 53 (33%) | 0.0004

Blood pressure treatment goals are defined as a BP of < 140/90 or < 130/80 for diabetics.

Derived from the individual one-sided p-value using a Cochran-Mantel Haenszel test stratified by age group and diabetic status

comparing the combination product to the individual monotherapies.

Adjusted p-value via Hommel's procedure against the larger of the two p-values.
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Peak effects:
In a cohort of patients (N=617), two peak measurements corresponding to

olmesartan medoxomil’s peak (0.5 to 2 hours post dose) and amlodipine besylate’s peak
(4-10 hours post dose). The trough and peak effects are shown below. The excursion of

effects over the dosing interval is acceptable.

Table S: Peak and trough measurements of combination therapy and monotherapies (mm Hg)

Olmesartan medoxomil dose (mg)
0 10 20 40

o 0 Trough | e -7.2 -8.6 -8.9
& Pk, (0.5-2 hours | -——- -4.8 -8.5 9.2
A Peak, (4-10 hours) | - -6.3 8.8 -123
o & 5 Trough ~ -8.1 -15.6 -12.9 -14.1
k- e Pk, (0.5-2 hours -146 -14.6 -11.5 -14.0
58 Peak ; (4-10 hours) -18.0 -18.0 -15.4 -16.4
5] 10 Trough -12.8 -16.0 -16.3 -17.9
g Pk, (0.5-2 hours 96 -14.6 -15.6 -16.9

Peak, (4-10 hours)) | -11.8 -18.0 -17.8 -20.9

No information is available as to orthostatic effects at either peak or trough.

Safety double-blind phase:
¢ Edema-
~ During each study visit the subject was queried as to the presence and severity of

peripheral edema and the severity of edema.

Edema was graded as follows

e Mild pitting, slight indentation

* Moderate pitting, slight indentation

¢ Deep pitting, indentation remains for a short time, leg looks swollen

¢ Deep pitting, leg very swollen.

Edema included the preferred terms of “edema”, “edema peripheral”, “pitting
edema”, “generalized edema” and “localized edema”. The reported incidence of edema

is shown below.’
Table 6; Crude rates of reporting of edema number (%)

Olmesartan medoxomil dose (mg)
0 10 20 40

o 0 20 (12%) 23 (14%) 16 (10%) 30 (18.5%)
g~

-_g‘ 2 ?50 S 21 (13%) 34 21%) 29 (18%) 30 (19%)
R

=35 g

E § e 10 60 (37%) 43 (27%) 41 (26%) 38 (24%)

Although there was an apparent decrease in edema rate with olmesartan in
conjunction with the amlodipine 10 mg. There was an apparent increase in edema when
olmesartan was used in conjunction with the 5 mg dose. Consequently, it is difficult to
conclude that the addition of OM to AML alters the risk of edema.

Edema shift table.
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A shift table for increasing edema is shown below. The shift table is consistent
with the overall event rates of edema. The co-administration of olmesartan with 10 mg
amlodipine seems to somewhat decrease the incidence of edema. The administration of

olmesartan with 5 mg amlodipine seems to increase the rate of edema.
Table 7: Shift table for edema increase

Olmesartan medoxomil dose (mg)
0 10 20 40

= 0 Shift up 1 12 (7%) 18 (11%) 7 (43%) 14 (9%)
g Shift up 2 1 (<1%) 4 (2.5%) 1(<1%) 6 (4%)
Py Shift up 3 0 0 0 0
3 Shiftup >3 0 0 9 0

g 5 Shiftup 1 14 (9%) 27 (17%) 19 (12%) 21 (13%)
= Shift up 2 2(1%) 0 2 (1%) 4(3%)
8 Shifi up 3 0 1(< 1%) 1 (<1%) 0

2 Shiftup>3 | 0 1(<1%) 1 (<1%) 0
‘8 10 Shift up | 32 (22%) 26 (16%) 23 (14%) 24 (15%)
g Shift up 2 9 (6%) 8 (5%) -1 9(6%) 8 (5%)
8 Shift up 3 4 (3%) 6 (4%) 1(<1%) 0

. Shiftup>3 | 6(4%) 6 (4%) 2 (1%) 1 (<1%)

Edema leading to discontinuation:
The numbers of subjects who discontinued with edema as part of the reason for

this discontinuation is shown below.
Table 8: Number of subjects with edema as contributory to discontinuation:

Olmesartan medoxomil dose (mg)
0 10 20 40

o 8 0 0 2 i 2
£8
FeB 5 ] 3 5 3
S3E
s o

2 10 I 12 3 6

[n summary, there is unconvincing evidence that olmesartan diminishes the risk of
edema among patients who are taking amlodipine. There are numerically fewer edema
events with the high dose monotherapy amlodipine dose when OM is added than with
monotherapy AML alone There are however more edema events with the lower dose
AML when OM is added as combination therapy.

Laboratory .

There was a greater decrease in hemoglobin (shown) and hematocrit (not shown)
in the combination product compared to either component. The other changes in the
combination therapy labs can usually be attributed to either monotherapy components.
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Table 9: Lab values of interest comparing combination therapy to monotherapies (mean + SD)
N~160 patients/group: :

Olmesartan medoxomil dose (mg)
0 10 20 40

—_ 0 Hgb 0.17+0.7 0.03 +0.7 0.02 +0.7 -0.07 +0.8
g Platelets 0.05 +38 3.1+31 33+36 6.2+39
o ALT 06+49 0.8+89 254+164 1.3+6.3
é" AST 0.5+40 0.5+12.0 1.0 +9.7 05+55
o 5 Hgb 0.1 +0.7 -0.14 +0.6 -0.14 +0.7 021+ 0.7
=] Platelets 102 +30 12 +31 12.7 £31 127437
E ALT 1.1+5.6 0.8+6.3 3.0+31 0.6 +9.4
g AST 09+5.1 -0.1 +4.8 2.1+229 0.6+67
:_g* 10 Hgb 0.07 +0.8 -0.21 +0.8 -0.21 +0.7 -0.37 £0.7%
2 Platelets 221 +32 172 +39 208 +37 19 +34
5 ALT 0.7+70 21+1538 0.8+9.1 1.4+84

AST 0.6+56 09+11.5 0.9+8.5 0.6 5.1

Long-term safety '

Following the 8 week, double-blind study subjects were enrolled in an open label
study. Subjects were initiated on therapy at a dose of olmesartan 40 mg/amlodipine 5
mg. They were sequentially advanced in dose to olmesartan 40/amlodipine 10, followed
by the addition of 12.5 and then 25 mg daily of hydrochlorothiazide then followed by the
addition of other medications based on the need to achieve goal blood pressure.

The cut-off date for the study was defined so that all subjects who continued had
received treatment for at least 26 weeks. The mean duration of exposure during the open-
label portion was 215 days. Of the 1684 subjects entering the open-label portion of the
study 228 prematurely discontinued. The reason per sponsor for discontinuation is shown
below.

Table 10: Disposition of subjects during open-label treatment

Enrolled 1684
Discontinued 228
Adverse events 67
Subject request 70
Requirement for restricted meds ' 6
Lost to follow-up 40
Investigator’s judgment 13
Treatment terminated by protocol 0
Met withdrawal criteria by protocol 1
Other 31
Lack of efficacy 19

Adverse events:

With respect to the adverse events reported during the open-label portion of the
study edema was reported in 20% of those enrolled, dizziness in 6%, headache in 4% and
hypotension in 2% of those enrolled.
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Discussion-labeling issues:
Initial therapy:

The sponsor requests initial therapy for use of Azor® at a dose of olmesartan
20/amlodipine 5 mg for subjects who require a blood pressure effect
The set of information that supports the use of Azor® as initial therapy, however, dlffers
from the algorithm suggested by a recent advisory committee meeting (April 18, 2007)
that considered use of Avalide® as initial therapy.

The deliberations of that advisory committee concluded that Avalide® (Irbesartan
with hydrochlorothiazide) be approved as initial therapy, with the label mute as to the
degree of hypertension that would trigger the recommended combination product as
initial therapy. Graphical representations of the likelihood to achieve certain cut-off blood
pressures (e.g. systolic blood pressure of < 140, < 130 and < 120 mm Hg; diastolic blood
pressures of < 90 or < 80) were to be included in the label to allow the prescribing
physician the latitude as to when to initiate treatment with combination therapy. This
guidance would allow the physician to alter decisions as the ever-changing goals for
blood pressure evolve.

The advisory committee was concerned regarding the potential safety
consequences of the initial use of combination therapy in selected populations. In
particular, they expressed some concern for combination product use as initial therapy in
patients with renal dysfunction and in the extremes of the elderly. The database for
Avalide®, however, was reasonable rich in these populations. In addition, Avalide® was
studied in severely hypertensive population (DBP > 120 mm Hg) as initial therapy (with
a single dose titration step) and there were no excessive adverse events due to aggressive
therapy. Consequently the Avalide® program as a whole was sufficiently comforting that
aggressive use as initial therapy in a wide population base would not result in harm.

The case to be made for Azor® as initial therapy is substantially weaker than for
Avalide®. There is no doubt that a lower dose of amlodipine plus olmesartan that was
studied was superior to the highest approved doses of each of the combinations (see table
2) in a generally healthy population. As such, the initiation of therapy for a selected
relatively healthy population is a reasonable option. There is some inherent additional
risk in aggressively using more than one medication. Neither the benefit on outcomes nor
the risk on unanticipated adverse events can be accurately established with the short term
studies as generally performed for combination products.

What is missing from the Azor® database is the safety in populations that might
be particularly vulnerable for excessive hypotensive effects than for the healthy
population that was studied in the factorial study.

In contradistinction to Avalide® there is no information on the safety or efficacy
of Azor® in a severely hypertensive population. The only factorial designed study did not
include patients with BP > 120 mm Hg. The lack of an empirical database in the extremes
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of doses of OM. The proper role for the use of Azor® appears to allow a decrease in
dose of amlodipine while still maintaining the blood pressure effects.
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1 EXECUTIVE SUMMARY
Blood pressure control to goal should be the guide to the treatment of hypertension and
should be achieved with a drug combination when monotherapy is ineffective. The
seventh report of the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC?7), issued under the auspices of the National
Heart, Lung and Blood Institute (NHLBI), recommends the addition of a second drug
when the use of a single drug is inadequate and fails to achieve the blood pressure goal.
Specifically, the INC7 guidelines recommend that when blood pressure is 20/10 mmHg
above goal, consideration should be given to initiating therapy with 2 drugs. The INC7
guidelines -also recommend the use of drug combinations as initial therapy for Stage 2
hypertension (systolic blood pressure >60 mmHg or diastolic blood pressure >100

mmHg) to avoid drug titration and multiple patient visits. The FDA has not approved

these specific guidelines that are suggestions from the NHLBI of the NIH.

However, baséd on these internationally recognized guidelines and the need to facilitate
enhanced compliance and blood pressure control, one tablet containing a combination of
olmesartan medoxomil and arhlodipine has been developed by the sponsor for the
treatment of mild to severe hypertension. The data from the clinical development of

combined olmesartan medoxomil and amlodipine form the basis of this clinical review.

Concomitant use of ARBs and CCBs is a rational choice for combination
antihypertensive therapy. These two classes of agents have different modes of action and
should provide at least an additive blood pressure-lowering effect, with the combination

being more effective than either monotherapy component. Studies are ongoing in Europe
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to demonstrate these additive blood pressure lowering effects (E 301 and E 303). The use
of a single tablet in a fixed-dose combination of olmesartan medoxomil and amlodipine is

expected to help patients reach their target blood pressure goals in a more convenient and

- consistent manner and increase patient compliance.

The co-administered doses selected for olmesartan medoxomil and amlodipine were
based on the approved dose ranges specified within the respective package inserts. The
10 mg dose of olmesartan medoxomil was however used in this study because it has
been approved for use in European countries. The doses selected represent the combined
recommended dosage range internationally (Table 2 and Section 2.1). This NDA
application refers to reports of investigations contained in Pfizer's NDA 19-787
(Norvasc/amlodipine besylate) and the findings for safety and efficacy for information in
Daiichi-Sankyo's application for NDA 21-286 (Benicar/olmesartan medoxomil). AZOR

(amlodipine and olmesartan) is a fixed combination of amlodipine and valsartan.

The data presented in this NDA reflect exposure to AZOR in more than 1600 patients
including more than 1000 exposed for at least 6 months and more than 700 exposed for 1
year. AZOR was studied in one placebo-controlled factorial trial. The population had a
mean age of 54 years and included approximately 55% males. Seventy-one percent were
Caucasian and 25% were Black. Patients received doses ranging from 5/20 mg to 10/40
mg orally once daily. Both components of AZOR have been approved by the FDA under

NDA 19-787 for amlodipine besylate and NDA 21-286 for Olmesartan medoxomil.
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Data from one completed study, Protocols E 302 and an ongoing protocol E 303, both not
in the US IND, were also referred to in this submission. Where applicable these data were
used for safety evaluation. Both studies evaluated the efficacy add on effects of the

component monotherapies on one another and safety (Section 1.3). In addition, data

from 13 clinical pharmacology studies are élso submitted ( Section 4.2 in this feview).

RECOMMENDATIONS ON REGULATORY ACTION

AZOR is an immediate release, fixed-dose combination film-coated drug product for oral
use. Daiichi-Sankyo submitted this 505(b)(2) application electronically for AZOR

(amlodipine besylate and olmesartan medoxomil) Tablets for two indications:

1) -AZOR is indicated either alone or in combination with other antihypertensive agents

for the treatment of hypertension

2) -AZOR is indicated for initial therapy in patients with hypertension requiring

a blood pressure reduction

The first indication is recommended for approval but not the second indication.
This reviewer recommends that thé combination tablet (AZOR) of amlodipine besylate
and olmesartan medoxomil be approved for the treatment of mild to severe essential
hypertension. The pivotal study demonstrated statistically significant lowering of seated
diastolic and systolic blood pressure compared to the corresponding monotherapy
components. This is in compliance with regulatory criteria for approval of combination

tablet. '
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include elevated liver enzymes and platelets. For initial therapy the risk benefit
regarding safety concerns having been evaluated and compared to monotherapy
cannot be justified.
Furthermore, to institute AZOR as initial therapy for reduction of blood pressure by
_ there should be compelling evidence that the patients” will not reach
their goals on monotherapy. The use of goals for efficacy and for dose selection has bM)
not been approved by the Agency. Assuming that a population can be
defined, the vatients may be a subset of hypertensive patients that may fall
into the category of “refractory hypertension”. If that is the case this reviewer is of the
opinion that this subset will need to be studied. So far, there are no studies of AZOR
in patients with renal or hepatic impairment.
While it could be argued that drug combinations could be used for initial therapy to avoid
drug titration and multiple patient visits, adequate safety data should be a pre-requisite for
exposing a drug to the population at risk. Therefore studies that will include enriched
populations at risk is strongly recommended. For example, of the total number of elderly
or black subjects in the current double-blind study of AZOR are considered inadequate.
Of the total subjects randomized, 20% (384/1940) were 65 years of age or older and 3%
(62/1940) were 75 years or older; 25% (481/1940) were black patients and the other
ethnic populations constituted 4%. Even though the percentages of blacks are relatively

high, numerically a total of less than 500 black patients and less than 90 patients from

other ethnic groups is considered inadequate by this reviewer.

RECOMMENDATIONS ON POSTMARKETING ACTIONS

1.2.1 Risk Management Activity

The specific risk management activities recommended here is management of -
edema and hypotension particularly in those patients exposed to high doses of the
combination tablet particularly 40/10 (Olmesartan/Amlodipine) and in other

combination that has amlodipine 10 mg. These will be in the warnings section of
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the label and are already in the package inserts for the individual component

drugs.

For this study, the investigator was required to ascertain from the patient whether any
edema was present and to specifically examine the patient looking for the presence of
edema at each visit. It is evident from the relative frequencies of edema found in this
study that this approach resulted in a much higher frequency of edema reported both on
the specific CRF and as a TEAE compared to previous studies using the same therapies.
In this study, the frequency of edemé reported as a treatment emerging adverse event
(TEAE) for placebo, amlodipine besylate, and olmesartan medoxomil was considerably
higher compared to the frequencies reported in their respective package inserts.

Edema is a well recognized adverse event in patients exposed to amlodipine. The
relatively .increased frequency of edema observed in this study is noteworthy for both
drugs. This may either be the real frequency of edema in patients exposed to both drugs
or the methodology for reporting it has harvested more cases. In any event, the question
which has to be addressed is whether previous data on edema for both drugs reflect
underreporting due to criteria adopted for ascertainment and recording on CRF or
whether this is the true frequency s documented for this study. It is recommended that
this proactive approach and methodology should be adopted prospectively in a defined

post-marketing surveillance study of the combined tablet and the individual component.

This reviewer also suggests that a systematic re-evaluation of CRFs of some previously
approved selected anti-hypertensive drugs may resolve this issue. This may lead to
amendment of label regarding frequency of edema in this class of drugs. The reviewer

recommends that subsequent studies and protocols on anti-hypertensive drugs should
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adopt this proactive approach to ascertain the true relative frequencies of edema,

particularly CCBs and ARBs. Regardless of the credible frequency data, addition of

olmesartan to increasing dose of amlodipine in the combined tablet reduced the frequency

of edema (Section 7; Tables 129 — 130 and Figure 14).
According to the sponsor, the two major laboratory abnormalities that appeared to
have changed as a result of treatment include elevation in liver transaminases at
high dose and platelet count at all doses of the combination tablet. Other
laboratory abnormalities that are sfatistically significant are summarized in Table
30 of this review. The mean platelet counts significantly increased in nearly all
active treatment groups with the least change observed in the olmesartan
medoxomil monotherapy treatment groups. The greatest increases occurred with
amlodipine 10.mg and in the combination treatment groups that contained
amlodipine 10 mg. Although these observed increases in platelet counts were not
associated with any identifiable clinical feature or syndrome it is recommended
that post marketing vigilance should be instituted for both hepatotoxicity and

thrombocytosis. It is also recommended that post marketing vigilance of the other

abnormal laboratory parameters be encouraged.

1.2.2 Required phase 4 commitments

There are no phase 4 requirements recommended.

1.2.3 Other phase 4 requests

There are no other phase 4 requirements recommended.
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1.3 Summary of Clinical findings

1.3.1 Brief Overview of Clinical Program

The submitted NDA application is for an immediate release tablet formulation that is to
be taken once daily orally designed to deliver 5/20, 10/20, 5/40, and 10/40 mg of
amlodipine besylate and Olmesartan medoxomil, respectively. Both components have

been previously approved by the Agency under two separate NDAs.

For this application, there was ‘only one double-blind, placebo controlled, factorial,
pivotal study with Periods I and IT being the wash out and double blind study periods and
Period III being the open label extension of period II. In addition data from two other
clinical protocols (E302 and E303) that are not in the US IND were also submitted. They
were not reviewed in depth as they did not contribute to the overall evaluation of this

NDA except for safety data.

The clinical pharmacology submission includes 13 studies of which 7 studies had been
used for previous formulations and are considered not relevant to the current application.
The remaining 6 studies deal with dose-proportionality (study U112), bioequivalence
(study U111), drug interaction between amlodipine and olmesartan (study U101),
bioavailability of 3 amlodipine formulations (study E102) used in their phase III trial
(study 301), pharmacometrics report from the phase III study U301, and food effect
(study U110) study conducted in healthy volunteers (See Clinical pharmacology review
by Dr. Velaquez). (Section 4.2).

The titles of the two additional clinical studies that are not in the US INDs are as follows:
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(CS 8663 — A-E302) Protocol Title : Efficacy and Safety of amlodipine used as Add-
on therapy in moderately severely hypertensive patients not adequately controlled
by Olmesartan Medoxomil 20 mg monotherapy. Completed but Not under the US
IND. '

(CS 8663 — A-E303) Protocol Title: Study CS8663-A-E303, “Add-on Study of
Olmesartan Medoxomil in Patients with Moderate to Severe Hypertension not
Achieving Target Blood Pressure on Amlodipine 5 mg Alone,” is ongoing. Ongoing
study in Europe, and not under the US IND.

The Protocol and Overall Trial Design and Plan of Pivotal study CS 8663-A-U301

The pivotal study was based on Sankyo protocol CS8663-A-U301,(Period 1I) 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.”

This was a 52-week, multi-center, randomized, double-blind, placebo-controlled,
parallel-group, factorial trial, consisting of 3 treatment periods (Section 6.1 .3). The
rationale for the study design for each period attempted to elucidate issues concerning
combination therapy that may occur in clinical practice. Table 1 presents the disposition
of the subjects. '

While Period I was the washout period, the 8-week duration for blinded Period II was
sufficient to maximize the therapeutic potential of each dosing arm of the study. Period II
assessed the efficacy gained in hypertension management by comparing the respective
monotherapy components with the same dose equivalent as co-administered components.
Period II assessed the respective monotherapy component with placebo and comparisons
were carried out between combination therapy and monotherapy (Tables 2-5).

Period I Period 11 Period 111
Week -2 to Day 1 Day 1 to Week 8 Week 8 to Week 52
Treatment arms: Starting dose:
Placebo OM 40 mg + AML 5 mg
OM 10 mg
OM 20 mg Treat-to-goal sequence:
OM 40 mg OM 40 mg + AML 10 mg
AML 5 mg
Washout AML 10 mg B Then: ‘
' OM 10 mg + AML 5 mg OM 40 mg + AML 10 mg +
OM 20 mg +AML 5 mg HCTZ 12.5 mg
OM 40 mg + AML 5 mg
OM 10 mg + AML 10 mg Then:
OM 20 mg + AML 10 mg OM 40 mg + AML 10 mg +
OM 40 mg + AML 10 mg HCTZ 25 mg
Back-titration available
~2 weeks Double-Blind Open-Label
8 weeks 44 weeks

Of the 1940 patients in the All Randomized Patient population, 1054 (54.3%) were male,

1385 (71.4%) were Caucasian, 481 (24.8%) were Black, 36 (1.9%) were Asian, and 48
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(2.5%) were all other races (including Other, American Indian/Alaskan Native, and
Native Hawaiian/Pacific Islander). The mean age was 54.0 years. A total of 384 (19.8%)
patients were >65 years of age.

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 height was 170.1 cm, and mean BMI was 33.5 kg/m®. A
total of 64.7% of patients were obese (BMI =30 kg/m?), and 13.5% of patients had
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 baseline in 264 (13.6%) patients. Of
those patients 'with peripheral edema, 215 (11.1%) had mild pitting edema, 38 (2.0%) had
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.

A total of 4234 patients were screened of which 2294 were not enrolled for
randomization. The study was planned for 1896 randomized patients but 1940 patients
were randomized. The treatment groups were comparable with respect to demographics,
with no statistically significant differences among the treatment groups..

The major reasons for discontinuation prior to randomization was that 42.5% did not
meet inclusion/exclusion criteria. Of the 251 patients who discontinued during the
double blind period, about 45% withdrew due to adverse events. One hundred and
fourteen (5.9% of the 1940 randomized) patients withdrew due to adverse events, 43
(2:2%) patients requested to be removed from the study, 37 (1.9%) patients were lost to
follow up, 8 (0.4%) patients met the study withdrawal criteria , 7 (0.4%) patients were
removed from the study for taking restricted medications, 6 (0.3%) patients were
removed from the study by the investigator and 36 (1.9%) patients were removed from
the study for other reasons. Of the 114 patients discontinued due to an adverse event, 43
showed lack of efficacy which should not have been categorized as adverse event.
However the placebo group had the greatest percentage of patients with lack of efficacy
that was categorized as adverse events. Only two patients from the combination group
were withdrawn due to lack of efficacy and both were receiving OM20/AML 5. There
were no significant differences among the 12 treatment groups (Table 1) regarding
specific reasons for discontinuation. The disposition of patients is presented in Table 2.

Table 1: Showing 12 treatment arms and number of patients per cell in factorial study. NDA 22-100

Amlodipine
Omg Smg 10mg
Olmesartan Omg 1N=162 5 N=161 9 N=163
10mg 2 N=161 6 N=163 10 N=162
20mg 3 N=161 7 N=161 11 N=160
40mg 4 N=162 8 N=162 12 N=162
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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 (Figures 3 and 4). The peak to trough ratio was between 70% and 75%.

Period III was the open label extension of Period II that had all patients initially assigned
to OM 40 mg + AML 5 mg. Patients were titrated to goal as proposed by JNC7 by
maximizing the therapeutic potential of the combination OM + AML (i.e., OM 40 mg +
AML 10 mg). Patients not reaching goal were offered HCTZ (i.e., 12.5 mg then 25 mg)
for additional therapeutic benefit. The treatment scheme was developed to assess long-
term efficacy and safety.

Table 2: Patient disposition -NDA 22100-Period II- Double blind
Table 3: Patient Disposition — All Randomized Patients Population

OO0 | Gy | Oy | 0M0 | OB | ovw
Pho 1i510] oM 5] AER | AMLIS | AMES ANMES AAgs AMIY) | AMLIIG | AMDMW
N=13 | N=161) | N=18]) | (N=16) | N=16D) | [N=163) | (N=163) | (N=18) | (N=162) | N=163} | N=180) | (X=1f2)
Dicposifion n{¥} {46 n{% a{t) n{% n{%} o {86} n{i} a{%%) 1 {80} {3} nfif}
Rsndemized 1620100 | 163 (1007 | 161 (100} | 162(100) | 183{100% | 163¢100} | 163(100) | 16300} | 182400p | 1620000 | 16580y | 162010
Completad Period I 121647 | M0CET0 | 1350038 | 143(883) | 150{878) | 144{823) | 136057y | 149{003) | 1S34883) | B33(827 | 1389 [u83:3
Discontimyad During Pexdod 1T 414253 | 21430 28460 | 194LY | ALY | B | TEY 14487 [ 194017y | 2B(IR | 1G5y | DL
Adverse Byant A0 | 138D (17008 | 108D | 10@EY | 1EH | 0D 4415} §3.7 1788 EX L 8{3.8)
Duete Lack of Effivacy’ KES | Tey 844 §437) 425 R {00 241y G400 i G£0.0} 0]
Subject Request 19 2% 319 318 TH3Y 025 415 3450 3{1; s8R LY 3(18
Pequired Resimirted Medications | 2{1.2) o0& 105 0{29) 108 ] 108 0@ 0488 (0.0 188 138
Lest to Follosup 637 213 315 1416 3% 1o 1406 EHEY] 839 {18 FRER] 318
Tnvesigzior adzmen: 415 168.8) G{00% o8 oM D) 11434 50 580 O] 200 {8
Met Protoco? Withdrawsl Criteta | 425) 18 16 13620} R Ged) 3.0 {8 HID a8 2400 2{L.%;
Cehar 1406} 1 1{08) 415 R 4{15) LR 24y 315 S8 ek 184
Safesy Populstion 182¢100y | 1634100 | 163 4100) | 162 (300) | 1SE(100) [ 163Q00) | 163100 | 161{100) | 162100p |[362(308) | 160003 | 1620003
Infenito-Treat Populssicn 160:(588) | 160(504) | 130988y | 160923y | 162 Q00) | 163(100) | 163(100) | 180{59.4) | 157369y | 161 (004 | 158383 | 161 (00
Per-Bretocol Pogslation 1348023 | 136G345) | 135335) | 144(88) | M1{E76) | 16080 | 153024 | 1874003y | 1360R46) | 10(m8 | 18500 [ 140(859
* Adverse event discratimations due to lack of efficacy were detemuined following b review of the specific revsan for tenvinstivn on the Subiject Stams at Eod of Double-Blind Peciod Fesly Temsnation Caze
Repor Form: priet o t@eskf.ng thetlind.
Pereninge was cxlnulated using the momber of patienss & the colume beading 45 denonsnater.
AML = sododipive, O3 = olmesantan medoxondl, Fbo =placsba.
Source: Poste Table 1412
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Table 2a: Summary of patients Period II (D-B) and Period III- Open Label
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1.3.2 Efficacy

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.

Primary efficacy

The primary efficacy variable was the mean change in SeDBP from baseline to the end of
the double blind treatment period (Period II). If a patient withdrew from the factorial
study prior to week 8, the LOCF during the randomized double blind treatment period
was used for the primary efficacy analysis. Table 2 shows the 12 treatment arms.

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 also performed on the following primary and
secondary efficacy variables:

e Change from baseline in SeDBP and SeSBP at Weeks 2, 4, 6, and 8 (with and
without LOCF). (Figures 3 and 4)

e Change from baseline in SeSBP at the end of Period II with LOCF was one of the
other secondary efficacy variables.
Other secondary efficacy variables in Period II included the following:

e Change from baseline in SeDBP and SeSBP at weeks 2,4,6, and 8 without
LOCF(Figures 3 and 4)

e Proportion of patients who reached BP goals at weeks 2, 4, 6, and 8 without
LOCEF and week 8 with LOCF.

¢ Change from baseline to week 8 (with LOCF) in inflammatory markers
including hsCRP, metallopreteases 2 and 9, tPA, PAI-1 and
Microalbuminuria.
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The intention of the last objective (boldened) was really to perform exploratory
evaluation of various doses of OM + AML on surrogate markers of cardiovascular risk
(high-sensitivity C-reactive protein [hsCRP], metalloproteases, tissue plasminogen
activator [tPA], plasminogen activator inhibitor-1 [PAI-1], and microalbuminuria).

Efficacy Results (Tables 3-5)

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

22

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 (Tables 3 - 5).

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 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)(Table 3 and Figure 1). (Table 5)
The placebo-subtracted adjusted mean reduction in SeDBP is presented in Table 2.

Table 3: Placebo-adjusted LS mean reduction in SeDBP from baseline to wk 8 with LOCF — ITT-

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
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Table 4: Mean Change in seated Diastolic BP from baseline to wk 8 with LOCF-
ITT- Combination versus Monotherapy comparisons- Pivotal Study
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Table 3: Mean Chavge iu Seated Disstolic Blood Pressure {mmHg)} fromn Baseline to Week 3 with LOCF - Combination
Therapy Versus Monotherapy Comparizons — Pivotal Study (Double-Blind Treatment Period) — Intent-to-Treat
Populaiion
Treatment Comparbon £5 Mean {5E) Difference {Tmi 1 - Tt 2}
Adjuwsted
Tmtl vi.  Tmi? Tmil Tmi2 Tmil Tmil ISMean{S3F) 980T pyaloe | poale
OMIZAMLS v OMI0 jH] 16% 4385 R ERYET 14,45 0u
w3 131 -6 {(3 ?ﬁ} 4389 83,24 <DODE | ADDOBL
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v AMLE 18 SOAEE [ 4808 (65,28 <0008 | <0001
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OM4AMLI v OB4D 1 163 04T IS0 | SME LI035, 45 <308
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Similar results to SeDBP 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, (Section

6.1.4)
Table 5: Mean change in SeSBP from baseline to week 8 Combination vs Monotherapy-
Treatment Compariien ¥ L5 Mean (5B} Difference (Tmi] -Twi
Adjusted
Tmél i Tmi) | Tmtl  Tmtl Tmil Tmi2 |ISMesn(SE} SR LI paloe | povalne
OMIOAMLE  w OMlE 182 18 | -REQ3Y 08 | LT (MR85 <0l
o AMLS 161 A3 | RI0A (U450 <000 | <00Bl
OMMWAAMLE  w OMW 140 13|80 RN eMleS  (BL4AT <0
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T OMANLE [B20] 1% 15 SR s | s (RF 45 DOIr | <00l
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Generally, the response to all the monotherapy and combination groups, was found to be
greater in the non-Black population, except for the AML 10 mg monotherapy where the
blacks seem to have responded better than the non-black population (Section 5.3 -

Exposure response relationship; Tables 62-63; section 6)
Table 6: Mean change of SeDBP from Baseline to week 8 with LOCF - ITT- NDA 22-100
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Figure 1: Mean reduction in SeDBP (mmHg) from baseline to week 8 with LOCF

Figure 3: Mean Reduction in SeDBP (mmHg) from Baseline to Week §
with LOCF — Intent-to-Treat Population

E 14 . Tove i o o

¥

4

§ 7

g .

k: o

,g , e

L e « R

Olmesartan. Dose' (mg) 0

MWmM&mmmAmddmmmuammmuummmh ing ags proup mnd diabetic statua,

Source: Post-text Figure 14.2.1



A Olufemi Williams M.D. 25
Medical Reviewer (AZOR)
Amlodipine besylate and Olmesartan Medoxomil NDA22-100

Figure 2: Mean reduction in SeSBP (mmHg) from baseline to week 8 with LOCF - ITT

Figure 4: Mean Reduction in SeSBP {(mmHg) from Baseline to Week 8

with LOCF — Intent-to-Treat Population
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Primary Efficacy - for monotherapies versus placebo
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 (Section

6.1

4).

Secondary Efficacy variables

Change from baseline in SeDBP and SeSBP at Weeks 2, 4, 6, and 8 (with and
without LOCF).

Change from baseline in SeDBP and SeSBP at weeks 2, 4, 6, and 8 without LOCF

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

Proportion of patients who reached BP goals at weeks 2, 4, 6, and 8 without
LOCF and week 8 with LOCF.

Change from baseline to week 8 (with LOCF) in inflammatory markers including
hsCRP, metallopreteases 2 and 9, tPA, PAI-1 and microalbuminuria.
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Secondary Efficacy Variables (Tables 6 -24 )
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e Change from baseline in SeSBP at the end of Period II with LOCF (Tables5

and 8).

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). (Table 8 and Section 6.1.4). The placebo-subtracted adjusted
mean reduction in SeSBP is presented in Table 7 below.

Table 7: Placebo-adjusted LS mean reduction in SeSBP from baseline to wk 8 with LOCF — ITT-

Olmesartan
Placebo 10 mg 20 mg 40 mg
Amlodipine
Plcbo - -8.0 -9.9 -12.6
Smg -11.5 -19.7 -19.8 -22.3
10mg -16.1 -21.9 -25.3 -25.6

Table 8: LS mean change in SeSBP from baseline to wk 8 with LOCF - ITT: NDA 22100

A WERa B WEsamsumnEesza

. . Change
Baseline® Week 8 with LOCF®

Treatment N Mean = SD Mean = SD Mean + SD p-value?
Placebo 160 | 1667+ 17.65 161.8 2097 -4.8 4+ 18,70 0.0235

OM10 160 | 162.8%16.73 151.3£21.45 ~-11.5 £ 15.23 =0.0001
OM?20 159 ] 164.1+16.54 150.2+£21.90 -13.8 +15:90 <0.0601
OM40 160 | 1628+ 1573 1468 £21.43 -16.1 £16.58 <0.0001
AMLS 161 | 162.6+1720 147.7 £ 16,39 ~14.9 + 14,95 <0.0001
AML10 163 | 163.5+15.88 1437+ 1592 <197 £16.52 <0,0001
OM10/AMLS 163 | 1655+ 1560 141.4+1621 ~24.2 + 13.96 <0.0001
OM20/AMLS 160 | 163.8+1493 1402 4+ 16,99 -23.6% 14.86 <0.0001
OM40/AMLS 157 | 16181495 1364+ 15.19 -254 £+ 14.70 <0.0001
OMIO/AML10 161 | 162.6+ 1556 1373+ 15.65 -25.3 + 14.88 <0.0001
OM20/AMLI10O 158 | 164.1+14095 1349+ 14,76 -292 41672 <0.0001
OMANAMLI0 161 | 165.7%16.79 1356+ 1649 -30.1 £15.91 <(.0001

‘N was the number of patients with values at bath time points.
*Bascline for vital sign patamcters was defined as the average of the values from the randomization visit (Visit 3} and the
visit prior to the randomization visit.
*Week 8 with LOCF was defined as the last available measurement during the double-blind, active treatment period.

“Povalues were obtained from an Analysis of Covariance model with fixed effects for eatment, age group, and diabetic
status, and bascline as a covariate.
AML = amlodipine, OM = oimesartan medoxomil, SD = standard deviation.
Source: Post-texi Table 14.2.5
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Change from baseline in SeDBP and SeSBP at Weeks 2, 4, 6, and 8 (with and
without LOCF). 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 (Figures 3 and 4).

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. 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.
Figure 3: Mean reduction from baseline in SeDBP (mmHg) over time-ITT

Fignre 1: XMean Reduction from Baseline fn SeEBP (mmHg) Over Time — All Treatment
Groups — Pivotal Study (Touble-Blind Treatment Perind) — Intent-fo-Treant
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Figure 4: Mean reduction from baseline in SeSBP (mmHg) over time-ITT

Fisure 2: Mdean Reduction from Baseline in S«SBF {manHg) Over Time — All Treatment
Groups — Pivetsl Study [DoubleBlind Treatment Period} — Intent-to-Treat
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Patients on prior Antihypertensive Medication Use

The reductions in both mean SeDBP and mean SeSBP were all statistically significant in
both patients who had their blood pressure medications discontinued prior to entry into
the study and those patients who were initiating therapy for their blood pressure as part of
the study. There did not appear to be any difference in the mean reductions in SeDBP and
SeSBP between these 2 subgroups. There also did not appear to be any difference
between these subgroups in the comparisons between the combination treatments and the
monotherapy component treatment groups or in the percentage of patients achieving
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 36.2% to
55.0% for the subgroup of patients who were naive compared with 31.3% to 52.9% for
the subgroup of patients who were not naive to antihypertensive medications.

These results confirm that from an efficacy standpoint an equivalent blood pressure

response could be achieved whether the combinations used in this study are given as part

of an ongoing antihypertensive regimen or whether they are used as initial treatment for

the hypertensive patient. Be that as it may, this cannot justify a claim for initial therapy in
*the absence of adequate safety data in a population that may be at risk.
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Proportions reaching Target Blood Pressure Goals

The proportions of patients reaching their blood pressure targets are in Tables 8-10.

Table 9: Proportion of patients who reached BP goals at weeks 2,4,6, and 8 without LOCF and week
8 with LOCF

-
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Table 10: Proportion of patients who reached BP goals at weeks 2,4,6, and 8 without LOCF and
week 8 with LOCF
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Table 11: Proportion of patients reaching BP goals at week 8 with LOCF Combination therapy
versus Monotherapy Period I - ITT
Table & Number (%) of Patient: Reaching Blood Pressure Treatment Goal at Week 3 with LOCF — Combination
Therapy Verzus Moustherapy Comparizons — Pivotal Study (Double-Blind Treatment Period) - Intent-to-Treat

Population
Tregtmend Comparison k] BE Gosl Ackdeved
Tmil Tmt2 Adjasted
Tmil 1. Tmil Tmil Tmi? & £} 2 {4 p-valuz w-value
OMINAMLS s, M0 143 150 ST IR 200608
V. AMLS 181 #3L 20023 0DEs
OMEAMTS s, M2 160 158 By 4224 oaee £.0033
¥5. AMLS 14l 3411 <0050
ChATANLE Vi UHET 57 80 TR SE083 TIEE 38
V5. AMELS il . HELL <0G
OMINAMLIS w {510 151 18 BED AL <0.0001
V5, AMLIG 143 33015 2.0012 20054
OM20iAMLI Y. OM20 158 1% Uiy EHETT <0300
. AMLIE 143 31105 <0.0801 0.0002
UMalAMLT] s, U0 164 16 GTELRY) (B3 Es 0655
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Table 12: Proportion of R:lt_igglt_su reaching BP goals at wk 8 with LOCF by race

Race Subgroup OMIY | OMM/ | OMAN | OMIV | OMX | OM4Y
Category Pho OMID | OM20 | OM40 | AMLS | AMLIO | AMLS | AMIS | AMES | AMLIS | AMLIO ] AML
Black
Number Exposed (N} 45 »n H # { 3 Y & B 4 46 M
Number Achizving Goal (n) 2 3 4 7 7 17 6 12 13 n 2 13
Percent Achieving Goal (nN) {441 {94 {118 {135 {163} @36} {176} (HA)] (3.5 512} @458 1 8
Troatment pyahee ) <D.Ha01
Non-Black
Number Exposed (N} 113 128 1 116 19 e 12 Hy i HH m 127
Number Achieviog Goal in} 12 b 3 5 b{j 16 3 36 £ 5 0
Porcent Achieving Goal (#N) | {104) | 1223 {304} e | mn | e 83 | @9 (346) @3 | 663 | eI
Trealment p-vale <i) 4o
Blood pressure treatment goal was defined as blood pressure <1490 mmHg {<130:30 maifg for diaketic patients).
Treatment p-valucs were obtained from Chi-sque test for comparing the proporiion of patients redching goal ainong the reatsent groups. This tostd e hypothests tha there s no difference among
trealmest groups in the proportion of patients aehieving blood pressure goat ’
AML = anolodipine, OM = olmesartan medoxomil, Pho= phicbo,
Sources: Post-text Tables 142187 and 142,104
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Analysis of data to evaluate initial therapy indication

Proportion of patients with BP > 160/100 who had reduction or 20/10 from

baseline at week 8
This reviewer sets out to identify a subset of population that may require a reduction of

BP. In an attempt to identify this population of patients, stage 2 hypertension

hitherto defined strictly on blood pressure criterion of > 160/100, was adopted. A small
study was carried out to find out the percentage of these patients who had achieved a
reduction of 20/10 in BP. The data generated differ from those of the sponsor because the
sponsor did not adhere to a prespecified cut off point in BP. When a patient was '
classified at one level on systolic and a different level on diastolic, the higher
classification was used for secondary hypertension by the sponsor. However, the sponsor
is seeking approval for initial therapy for those patients requiring a reduction b(4)
and not in patients with secondary hypertension as reflected in their table. B

Our findings reveal that out of the total 1924 subjects randomized in the pivotal
trial CS8663-A-U301, 695 patients (36.12%) had baseline of >160/100 mm Hg.
In general a higher percentage of patients reached a reduction of 20/10 (BP140/90)
with the combination tablet compared to any of its component monotherapies
particularly at the OM40/10AML dose level. There is however no significant
difference between the percent of patients on Amlodipine 10 mg (31 .7%) versus
combination of 40/5 (32.1%). Percent of patients with 20/10 reduction on
combination tablet of 20/5 and 10/5 was smaller (28.3% and 25.8%) compared to
percent of patients on Amoldipine 10 mg (31.7%). With these data,

o o , it will be difficult to recommend ’ b(4)
approval of certain dose levels of combination tablet for initial therapy in

preference to monotherapy with amlodipine.
Table 13: Threshold Rates of all randomized patients with BP> 160/100 Source:Dr Raj Madabushi
& AOWilliams

Placebo 70 71 2.9 14
OM10 50 12.0 0.0 . 0.0
OM20 55 12.7 0.0 0.0
OM40 56 12.5 1.8 1.8
AML5 56 14.3 1.8 0.0
AML10 60 31.7 ' 8.3 1.7
OM10/AMLS 66 25.8 4.5 3.0
OM10/AML10 54 33.3 9.3 3.7
OM20/AMLS 53 28.3 9.4 3.8
OM20/AML10 53 52.8 22.6 7.5
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32

OM40/AMLS

53

32.1

11.3 3.8

OM40/AML10

69

40.6

14.5 5.8

For the sponsor’s analysis, when a patient was classified at one level on systolic and a different level on diastolic, the
higher classification was used. We decided to evaluate only patients with BP > 160/100 for reduction of 20/10.

In contrast, the numbers of patients in the sponsors analysis was much higher as shown in
Table 14 below. In our studies about 41% achieved reduction of 20/10 compared to 49%
by the sponsor in patients exposed to OM40/AML10.

Table 14: Threshold rates in stage 2 hypertensive patients

Source : Sponsor

Table 68: Number (%) of Patients with Stage 2 Hypertension Reaching

Blood Pressure Thresholds at Week 8 with LOCF — Pivotal

Study (Double-Blind Treatment Period) — Intent-fo-Treat

Popalation

<120/80 mmHg | <136/80 mmHg | <130/85 mmHg | <140/90 mmHg

Treatment N 1 (%) n (%) n {%o) 1 {%0)
Placebo 133 1(0.8) 3(2.3) 4(3.0) 9 {6.8)
OM1D 122 1(0.8) 4(3.3) 9{7.4) 17{13.9)
OM20 131 2(1.5) 7(5.3) 15(11.5) 29 {22.1)
OM40 118 6{5.1) 14(11.9) 20(16.9) 31 (26.3)
AMLS 124 0 (0.0} 1{0.8) 5(4.0) 23 {18.5)
AMLID 130 2(L.5) §(6.2) 17 (13.1) 40 {30.8)
OMI10/AMLS 135 32 11{8.1) 18 (13.3) 42 (31.1)
OM20/AMLS 128 7{(5.5) 12 (9.4) 19 (14.8) 50 (39.1)
OMAD/AMLS 120 5(4.2) 16 (13.3) 28 (23.3) 56 {46.7)
OMI0/AMLIO | 126 8(6.3) 17(13.5) 29 (23.0) 57 {45.2)
OMZ0/AMLIO | 132 14 (10.6) 32(24.2) 44 (33.3) 69 {52.3)
OM40/AMLIO | 128 13 (10.2) 24 {18.8) 33(25.8) 63 {49.2)
Percenfage was calculated by dividing the number reaching the given threshold, n, by the number exposed to the given
regimen, N.
AML = amlodipine, OM = olmesartan medoxomil.
Source: C58663-A-U351 Final Report (Period IT), Post-text Table 14.2.260

Table 13 shows comparisons between percentage of patients given monotherapy
compared to those given combination tablets reaching a target reduction of 20/10. Table
14 is from the sponsor but the patients included those classified at one level on systolic

and a different level on diastolic, and the higher classification was used for secondary

hypertension. Since the indication sought is purely on the basis of BP reduction
this reviewer considers that patients in the sponsor’s table were not all above 160/90
requiring a reduction «

b(g)
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We also compared percentage of patients reaching threshold BP between

monotherapy components on one hand versus combination tablet on the other

hand using a cut off BP of >160/100. Our findings are summarized in Table 15.

Table 15: Mean % of patients reaching threshold of reduction of 26/10 mmHg — Comparisons
between monotherapy and combination  Source : Madabushi and Williams

Placebo 70 71 29 1.4
Olmesartan
Monotherapy 161 12.4 0.6 0.6
Amilodipine '
Monotherapy 116 23.3 52 0.9
Olmesartan + 348 353 118 46
Amlodipine

From the reviewer’s analyses we make the following observations based on

Tables13 -15:
From the sponsor’s table 14, about 30.8 % of patients exposed to 10 mg AML
monotherapy reached their threshold compared to 49.2 % on combined OM40/10 at week
8 of pivotal study. '

From the sponsor’s table about 26.3% of patients exposed to 40 mg OM monotherapy
reached their threshold compared to 49.2 % on combined OM40/10

Based on all the population randomized, Stages 1 and 2, the sponsor showed that about
31.7 % of patients exposed to 10 mg AML monotherapy reached their threshold
compared to 40.6 % on combined OM40/10 and

About 12.5 % of patients exposed to 40 mg OM monotherapy reached their threshold
compared to 40.6 % on combined OM40/10 (Table 13).

b(4)

It is evident that goals were reached by more patients on
combination tablets than on monotherapy. Assuming these differences are significant an
outcome study needs to be carried out to evaluate whether these differences are clinically
meaningful in the selected population of stage 2 hypertension patients.

From our own study:

The mean percent of patients with BP> 160/100 that was reduced by 20/10 after OM
monotherapy was 12.4% and after AML monotherapy was 23.3% and for all patients on
combined tablet the percent was 35.3% while placebo was 7% (Table 15). This
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confirms the sponsor’s data that more patients reached their goals on combined tablet
compared to either of the monotherapy components.

When the mean percent of patients reaching their goals on maximum dose of
monotherapy for OM was 12.5% and for AML 31.7% the number of patients reaching
goal on combined tablet on minimum dose was 25.8% and on maximum dose was
40.6%. All these point to the relative superiority of the combined tablet compared to
monotherapy using threshold levels.

From tables 13 and 15 it is evident that olmesartan may not facilitate reaching the BP
threshold as quickly if at all as amlodipine. However, the overall difference between
the combined tablet (all doses) and amlodipine (all doses) in reaching threshold is
about 50% more in favor of the combined tablet: 23.3% versus 35.3% (Table 15).
This provides some evidence that more patients with BP of >160/100 given AZOR
are more likely to reach a threshold of BP reduction by 20/10 compared to
monotherapy (Tables 13 and 15) but the caveat is that this should only be
recommended if and when it has been shown that Amlodipine 10 mg has failed in this

-group of patients. Reaching certain blood pressure thresholds/goals was however not a
pre -specified primary or secondary endpoint in the protocol (Table 16).

Proportion of patients who reached BP goals at week 8 -
Table 16: Proportion of patients reaching treatment goal by week 8 comparison between combined
and monotherapy-ITT
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Change from baseline to week 8 (with LOCF) in inflammatory markers including
hsCRP, metallopreteases 2 and 9, tPA, PAI-1 and microalbuminuria.

The following studies were carried out in order to evaluate 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).
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Analysis of the mean changes and mean percent changes in all the inflammatory markers
selected as surrogate markers of cardiovascular risk showed no consistent pattern that
would indicate a treatment effect. This was an exploratory study on inflammatory
markers for CV risk. The data presented in Tables 17-26 below do not demonstrate any
significant reductions in any of the inflammatory markers selected as surrogate markers
for cardiovascular risk in patients with hypertension.

Table 17: Change in hsCRP (mg/L) from baseline to week 8 with LOCF - ITT Period II Day 1 -
week 8

iatiun

Timepoing GHEG HMLLY
Statistin {=380Y {81833
Wi 114 136 137 143 i3®

A UED 4,885
£, 2708 5,790
F.880 X.580

1 o~ Masimos QL2868 ~ 20,930 9,183 o~ B3.060

Weny 2 Witk IDCF {3}

Baseline is defined as the last available measurement prior to randomization

Week 0 with LOCF is defined as the last available measurement during the double blind active treatment period

LS Mean, SE, 95% CI, and one sided p-value are obtained from an ANCOVA model with treatment as a fixed effect and baseline as a
covariate.
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Table 18: Change in hsCRP (mg/L) from baseline to week 8 with LOCF paired comparisons among
treatment groups ITT Period II Day 1 — week 8
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Baseline is defined as the last available measurement prior to randomization

Week 0 with LOCF is defined as the last available measurement during the double blind active treatment period

LS Mean, SE, 95% CI, and one sided p-value are obtained from an ANCOVA model with treatment as a fixed effect and baseline as a
covariate.

Table 19: Change in metalloproteases from baseline to week 8 with LOCF - ITT Period II Day 1 -
week 8
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Table 20: Change in metalloproteases from baseline to week 8 with LOCF paired comparisons

among treatment groups ITT Period II Day 1 —week 8
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Table 21: Change in tPA from baseline to week 8 with LOCF - ITT Period II Day 1 — week 8
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Table 22: Change in tPA from baseline to week 8 with LOCF paired comparisons among treatment
groups ITT Period I1 Day 1 —week 8
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Table 23: Change in microalbuminuria from baseline to week 8 with LOCF - ITT Period II Day 1
—week 8
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Table 24: Change in microalbuminuria from baseline to week 8 with LOCF paired comparisons
among treatment groups ITT Period II Day 1 — week 8
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Table 25: Change in PA-I from baseline to week 8 with LOCF - ITT Period II Day 1 —week 8
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Table 26: Change in PA-I from baseline to week 8 with LOCF paired comparisons among treatment
groups ITT Period II Day 1 —week 8
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1:3.3 Safety Evaluation
For the safety population, total overall mean compliance to study med1cat1on was 97.4%
and ranged from 96.9% for placebo group to 98.4% for the OM10mg/AMK5mg group.
Concomitant Medications was similar among the treatment groups. A total of 79.3% of
the safety population used concomitant medication during the double blind period. The
most commonly used medications were HMG Co A reductase inhibitors (19.7%)
propionic acid derivatives (19.3%); platelet aggregation inhibitors (17.8%); and plain
multivitamins (14.6%). There were no significant differences among the treatment groups
with regard to the use of specific concomitant medications.

Possible drug-related adverse reactions during the double-blind period occurring in
patients treated with AZOR at about the same or greater incidence than patients receiving
placebo include edema, hypotension, orthostatic hypotension, rash, pruritus, palpitation,
urinary frequency, and nocturia.

The adverse event profile obtained from 44 weeks of open-label combination therapy
with amlodipine plus olmesartan was however similar to that observed during the 8-
week, double-blind, placebo-controlled period.

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. Table 27 shows
comparisons of exposure to AZOR during the development program. The duration of
exposure in the double blind and open label study is presented in Tables 27 — 29 below.
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Table 27: Comparisons of Duration of exposure between double blind, open label and monotherapy

Study No of Patients Average number of days + SD
U301 double blind — 8wks 1940 -Median : 56+

U301 -open label - 44 weeks 1684 ' Mean: 278 +76.73

E302 —monotherapy-add-on 722 *56.5 £ 8.91
E303-monotherapy — ongoing 1012 *56.2 + 10.08

*Not in US IND. Note similarity in duration of exposure with double blind period in

Table 27 reflects exposure to AZOR in more than 1600 patients including more than
1000 exposed for at least 6 months and more than 700 exposed for 1 year.

AZOR was studied in one placebo-controlled factorial trial. The population had a mean
age of 54 years and included approximately 55% males. Seventy-one percent were
Caucasian and 25% were Black. Patients received doses ranging from 5/20 mg to 10/40
mg orally once daily. The duration of exposure is in Tables 27-29 and in Section 7.

Table 28: Duration of exposure during the double blind period — Period 11
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Table 29:Mean Duration of exposure during the open label period (wk 8 - wk 52) -
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Table5:  Exposure to Study Medication During the CS8663-A-U381 Open-Label Period — All Patients Entering Period 111
oMY/ OM4t/

OM4/ oM/ AMLIY AMLIY/

AMLS AMLIS HCTZ12.5 HCTZ28 Total'
Extent of Exposure (Days)'
N 1679 1124 736 440 1684
Mean+ 8D 107.5 £ 122.09 10144 10060 113.6 48390 181146920 2186 £76.73
Number (%) in Specified Exposure Ranges
! Day to <2 Weeks 571 (34.0) 331(294) 2060 7(1.6) 3(14)
>2 Weeks 1054 Weeks 310{18.5) 99 (8.8} 28038 205 23413
>4 Weeks to S10 Weeks 16300.7) 21 (19.%) 298 (40.5) 35(10.2) 43{2.6)
>0 Weeks to $18 Weeks 15{6:3) HR(10:5) 144.(19.6) 61 {13.9) 33{3.3)
>18 Weeks to <26 Weeks 3{43) 100 (8.9} 78(10.6) 32{18.6) 46{2.7)
26 Weeks to <34 Weeks 424 7567 69 (9.4) 147(33.4) 4602.7)
>34 Weeks to <44 Weeks 268{16.0) 175 (156 95 {12.9) 95 (21.6) 922 (34.8)
>44 Weeks 148 (8.8} 5{04) 2{0.3) 1{0.2) SH3LY

the given study medication,

* Percentage is caleuluted wsing the mumber of paticnts exposed to cach dosing regimen as the denominator.

¥ Other regimens not inchided except in Total columm. Tatal enfumn represents mean number of days of exposure to.study treatment, independent of dose regimens.
AML = amlodipine, HCTZ = liydrochlorothiazide, OM = olmesarun nedoxemil,
Source: CSR 8663-A-U304 Postteat Table §4.1.8

* Extent of Exposure to Study Medieations (Days) = Start Date of New Dose - Start Date of Current Dose. For the final dosing regimen, Extent of Exposure is cafculated as Last
Dose Date of Open-label study medication - Start Date of Final Dosing Regimen + 1. In cases of back-titration, Extent of Exposure is caloulated by summing all tinse intervals for

Duration of exposure during the open label extension period is presented in Section 7.
Adverse events- Study CS8663-A-U301- Pivotal factorial study.’
A total of 1020 (52.6% of 1940) patients experienced a treatment-emergent adverse event
(TEAE) during the study. Across the 12 treatment groups the percentage experiencing a
TEAE ranged from 45.3% to 58.9%, with no apparent trend in the distribution of TEAEs
among the treatment groups (placebo incidence: 56.2%). Drug-related TEAEs were
experienced by a total of 521 (26.9%) patients, ranging from 19.6% to 33.1% with the
incidence in the placebo group being 29.6%. Again, there was no trend observed among
the treatment groups with regard to differences in the percentage of patients experiencing
drug-related TEAEs. Across all treatment groups, most TEAEs and drug-related TEAEs

were considered mild in intensity.

The frequencies of adverse events reported in this study were consistent with the
expected frequencies of adverse events for an ARB and a dihydropyridine CCB (Section
7). However, there were three major adverse events that were noteworthy. These include:
Edema, Hypotension, and laboratory abnormalities (chemistry and hematology).

An overview of the frequencies and severity of adverse events during the double blind
period is presented in tables 5a 5b and 5¢ below.
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Table 5a: Overview of Adverse events-Pprjeog II
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Table 5b: Overview of Adverse events- Period II
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During the open label extension period, adverse events were experienced by 573
(34.1%) patients on OM40/AMLS, 394 (35.8%) patients on OM40/AML10, 263
(35.9%) patients on OM40/AML10/HCTZ12.5 and 172 (39.6%) patients on
OM40/AML10/HCTZ25mg. Across the 4 treatment regimens the frequency of edema
ranged from 8.3% to 11.2%, the frequency of dizziness ranged from 2.3% to 3.7%
and headache ranged from 1.6% to 1.9%. The frequency of drug related edema
ranged from 6.7% to 8.9%. Hypotension was experienced by 0.6% to 1.1% of
patients on the 3 lowest doses and 0.5% on OM40/AML10/HCTZ25.
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Table 5c: Frequencies of adverse events at onset dosing regimen Period 11T with
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Adverse events
A total of 1020 (52.6% of 1940) patients experienced a treatment-emergent adverse event
(TEAE) during the study. Across the 12 treatment groups the percentage experiencing a
TEAE ranged from 45.3% to 58.9%, with no apparent trend in the distribution of TEAEs
among the treatment groups (placebo incidence: 56.2%). Drug-related TEAESs were
experienced by a total of 521 (26.9%) patients, ranging from 19.6% to 33.1% with the
incidence in the placebo group being 29.6%. Again, there was no trend observed among
the treatment groups with regard to differences in the percentage of patients experiencing
drug-related TEAEs. Across all treatment groups, most TEAEs and drug-related TEAEs
were considered mild in intensity.
This overview of the adverse events during the double blind period gives a reasonable
assessment of adverse events.

1) Edema: Edema is a known, dose-dependent adverse effect of amlodipine but not of
olmesartan. In the randomized trial of AZOR, the reporting of edema was actively
solicited, using a protocol-specified ascertainment method. As a consequence, the
rates observed in the placebo, amlodipine, and olmesartan groups were all higher than
those described in the labeling for amlodipine or olmesartan.

The proactive approach used for this study revealed a relatively higher rate of
peripheral edema. The sponsor made a post-hoc modification to the edema shift
analysis to normalize the relative overestimation in the frequency of peripheral
edema. In this modified shift analysis, the “no edema” category was combined with
the “mild edema” category.

The modified shift analysis, carried out by the sponsor, included no edema
(combining the original “no edema” and “mild edema” categories), edema
(combining the original “moderate pitting,” “deep pitting-minor leg swelling,” and
“deep pitting-major leg swelling” categories), and the original edema categories of
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“moderate pitting,” “deep pitting-minor leg swelling,” and “deep pitting-major leg
swelling” edema presented separately .
Placebo-Subtracted Incidence of Edema during the Double-Blind Treatment Period (See Figure 14)

Olmesartan Medoxomil
Placebo 10 mg 20 mg 40 mg
Placebo 0%* 2.0% (-2.4%) 6.2%
Amlodipine 5 mg 0.7% 8.6% 5.7% 6.2%
10 mg 24.5% 14.2% 13.3% 11.2%
*12.3%=actual placebo incidence

This reviewer does not agree with the proposed modification by the sponsor because
this approach was not prespecified in the approved protocol, knowing that the
combined tablet was amlodipine, a dose-dependent component, and olmesartan a non
dose-dependent component; the latter was to reduce the edema effects of amlodipine.

If combination tablet was to be used as initial therapy or in preference to olmesartan,
or other anti-hypertensive drugs that are not edema dose-dependent, then patients
receiving the combination will be at a higher risk of peripheral edema.

In this study, 16 (9.8%) patients in the AML 10 mg group shifted from no edema at
baseline to edema during the randomized treatment period. In contrast, 1.9% of the
patients treated with placebo, 1.2% to 7.4% of patients treated with olmesartan
medoxomil monotherapy, and 2.5% of patients treated with amlodipine 5 mg
monotherapy had a shift from no edema to edema.

Across the combination therapy groups, the frequency of shift in this direction ranged
from 2.5% to 9.3%. With the increasing of olmesartan medoxomil dose in
combination with amlodipine 10 mg, the frequency of the shift from no edema to
edema became progressively less. '

Across all treatment groups, the frequency of edema was generally higher in women than
men.

Outside of an interaction that modified the frequency of peripheral edema (discussed
above) there appears to be no major safety issues that were caused by the concomitant
use of olmesartan medoxomil with amlodipine compared to olmesartan alone.

Clinical Studies Experience :

Only 18 (0.9%) patients in Period II discontinued due to edema and only 5(0.3%) patients
who completed Period II did not enter into Period III suggesting that the frequency of
edema is less with continued treatment. The frequency of edema during Period III was
8.3% with OM40/AMLS5, 11.2% with OM40.AML10, 11.2% with
OM40/AML10/HCTZ12.5 and 8.5% with OM40/AML10/HCTZ25.

2) Laboratory abnormalities

There are statistically significant differences in laboratory values in mean change from
baseline to end of week 8 in patients exposed to the combined tablet. These include
Hemoglobin, hematocrit, red blood count, platelet count, alkaline phosphatase, ALT,
Sodium, urea nitrogen and uric acid (Table 30). In addition there appears to be increased
elevation of liver enzymes (ALT and AST) that appeared to increase with time (Figures
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Laboratory Dose Dose of Combined Change from
Parameter Monotherapy Tablet baseline to week 8
p-value
OM40/AMLS <.0001
OM40/AML10 <.0001
Alk. Phosphatase AMLS5 p=0.0006 OMI10/AMLS
AML10p=0.0001 OML10/AML10 0.0575
OM20/AMLS
OM20/AML10
OM40/AMLS
OM40/AML10 0.0643
ALT OM40 p=0.0115 OMI10/AMLS
AMLS p=0.0139 OML10/AML10
OM20/AMLS
OM20/AML10
OM40/AMLS
OM40/AML10 P=0.0370
Sodium OM10/AMLS <.0001
OML10/AML10 0.0020
OM20/AMLS 0.0700
OM20/AML10 0.0007
OM40/AMLS 0.0970
OM40/AML10 <0.0001
Urea Nitrogen OM10/AMLS 0.0006
OML10/AML10 0.0901
OM20/AMLS 0.1501
OM20/AML10 0.0015
OM40/AML5 0.0126
OM40/AML10 0.0016
Uric Acid OM40 p=0.001 OM10/AMLS 0.0095
AMLS p=<.0001 OML10/AML10 0.0024
AML10 p<.0001 OM20/AMLS NS
OM20/AML10 <.0001
OM40/AMLS NS
OM40/AML10 NS

Of the clinically significant laboratory abnormalities reported, elevations in liver
transaminases and platelet counts are noteworthy.
A total of 71 (3.7%) patients had marked elevations of GGT with an incidence that

ranged from 1.3 to 8.1% across the treatment groups during the study including the open

label period.

Table 31 summarizes the list of patients with clinically significant laboratory

abnormalities
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Table 31: Patients with clinically significant Lab abnormalities-Safety population
Tahle §5: Patientz with Clindcally Sipnificant Laberatory Abnormalities —
Safety Population
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Table 32 shows statistically significant increase of mean platelet count from baseline to
end of week 8 with all doses of the combined tablet. The mean platelet counts in patients
administered AZOR 20/10 versus 20 mg olmesartan monotherapy and shows a
statistically significant increase (p<0.0324) and similarly patients given AZOR 20/10
versus 10 mg amlodipine shows a statistically significant increase (p<0.0671). The
clinical significance of this is not known. Suffice it to say that there is an association
between polycythemia vera (PV) with increased platelets as a component (in the so-called
“Hypertrophic” form of hypertension-) in Gaisbock’s syndrome. While the enrolled
patients did not have PV, the statistically significant increase in platelets which may be
thrombocytosis or result from thrombocytopoeisis appears drug related. There are no data
on megakaryocytes in this study that might distinguish between the two pathogenetic

mechanisms for the drug related changes.

Table 33 shows statistically significant increase of mean platelet count from baseline to
end of week 8 with all doses of the combined tablet and also amlodipine monotherapy.
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Table 32:Comparison of platelet counts between high dose and monotherapy at week 8

! ‘Upper

L Label ”Estimate”Standard Error“Pi‘V>'|tﬂ Lower

20710 vs. 20][43.9444 |

20.4266 ||0.0324 |[3.7087

84.1801|

20/10 vs. 10|[36.8611 ][20.0399

/0.0671][-2.6130

763352

40/10 vs. 40|

-8.4589 ||

19.5611 |10.6658 ||-46.9898

130.0719|

40/10 vs. 10

-1.9633 ||

183669 |[0.9150]-38.1419]

342153

Source: Dr S. Bai

Table 33: Change in Platelet count from baseline to wk 8- Period II
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Other abnormal laboratory values in hematology and chemistry are presented below but

they have been abstracted by this reviewer and summarized in Tables 30 and also in 44.
Table 34: Change in hemoglobin from baseline to wk 8- Period II
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Table 35: Change in Hematocrit from baseline to wk 8- Period II
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Table 37: Change in Alkaline phosphate from baseline to wk 8- Period II
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Table 38: Change in ALT from baseline to wk 8- Period I1
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There were a few other laboratory measurement changes that signify a safety concern

(Figures 5 — 7 and Section 7). There were no significant mean changes or shifts in

potassium levels, or any of the renal parameters in any of the treatment groups. There

were 3 patients with TEAEs of increased potassium and 3 patients with TEAEs of

decreased potassium. These changes were observed across the combination and
monotherapy dose groups (Section 7).
There were no shifts with the chloride but there are significant differences between the
treatment groups in sodium (Tables 30 and 39). There are also statistically significant

differences in alkaline phosphatase with shifts.

Table 39: Change in Sodium from baseline to wk 8- Period II
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Table 40: Change in Blood Urea Nitrogen from baseline to wk 8- Period II
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The sponsor claims that transient abnormalities of transaminases are expected in this
population of patients who often have “fatty livers” and are often receiving other drugs
that can cause elevations in these parameters. The elevated transaminases have not been
shown to be transient. In fact the increase in enzyme level appears to be a function of
time (Figures 5-7)

There are no data to support the sponsor’s claim because the concomitant medications
used by the patients do not appear to have produced the elevated transaminases.
Furthermore this reviewer is not.aware of any literature that supports the statement that
“elevated transaminases are expected in this population of patients” because they tend to
have “Fatty liver”. In fact one of the exclusion criteria prohibits the enrolment of patients
with abnormal transaminases.
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Figure 5: Mean SGOT (AST) at baseline and at week 8/ET by treatment group-Period 1I-1ITT
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Figure 6:Mean SGPT (ALT) at baseline and at week 8/ET by treatment group-Period II-ITT
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Fig&;g :7 : Scatterplots of SGOT by dose at baseline and week 8/ET- Period II - ITT
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3) Hypotension

The numbers of patients experiencing hypotension were small but greater in the
combination treatment groups. A total of 7 patients experienced drug-related hypotension
(1 patient in the OM 10 mg group, 2 patients in the OM 10 mg + AML 10 mg group, 1
patient in the OM 20 mg + AML 10 mg group, 1 patient in the OM 40 mg + AML 5 mg
group, and 2 patients in the OM 40 mg + AML 10 mg treatment group). This is probably
a manifestation of the magnitude of the blood pressure lowering by the combination
tablet which on one hand predisposes to reaching the target blood pressure earlier and on
the other hand predisposes to a higher frequency of hypotension.

Deaths

Two patients died during the study; 1 patient died during the double-blind treatment
period while on placebo (murder) and 1 patient died during the washout phase
(cerebrovascular accident) of the study. Both deaths were considered unrelated to study
medication (Section 7). One other patient died during the open label period making a
total or 3 unrelated to drug deaths throughout the entire study.

Serious Adverse events
A total of 25 (1.3%) patients had a treatment-emergent serious adverse event (SAE)
during the study: 3 patients in the placebo group, 7 patients in the monotherapy
groups, and 15 patients in the combination therapy groups. One patient in the OM 20
mg group experienced a drug-related SAE (cerebrovascular accident). In addition, 1
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patient in the OM 10 mg + AML 5 mg group had an SAE (spontaneous incomplete
abortion) that occurred 30 days after intake of last dose.

55

In the analysis of SAEs, there did not appear to be any event or trends in events that

signified a safety issue within any of the treatment groups. All of the reported events
were consistent with what would be expected in a hypertensive population of the age
recruited for this study.

The adverse event profile obtained from 44 weeks of open-label combination therapy
with amlodipine plus olmesartan was similar to that observed during the 8-week, double-
blind, placebo-controlled period.

The serious adverse events thét were observed during the double blind and open label
periods are presented in Tables 42 and 43,

Table 42: Patients with serious adverse events during Periods I and II

‘Fable 79: Patients with Serious Adverse Events During the Washout and Double-Blind Treatment Periods
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A review of the frequency of SAEs during the double blind and the open label treatment

Best Possible Copy

periods, the specific types of events as well as assessment of potential relationships
between the events and study medication confirmed that there was no greater incidence
of SAEs associated with AZOR compared to the monotherapies. Three patients died
during the study and all deaths were considered unrelated to the drug.
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Table 43: Patients with serious adverse events during Periods I and 11

Table 79:
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Patients with Serious Adverse Events During the Washout and Double-Bling Treatment Periods
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Table 44:Mean change in key chemistry parameters- safety population
Table 81: Mean Change in the Key Chemistry Parameters of ALT, AST, BUN; Creatinine, Sodium, Potassium, and
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Edema was specifically assessed using a unique CRF.

One of the major tolerability issues associated with the use of amlodipine is the relatively
frequent development of peripheral edema, which occurs when amlodipine is used as
monotherapy and when it is used in combination with other antihypertensive agents. The
high frequency of edema with amlodipine was observed in this study but the addition of
Olmesartan reduced the frequency of edema.

For this pivotal study, Sankyo pre-specified the evaluation of edema and used a
categorical scale for collecting and assessing the occurrence of edema. This proactive
rigorous methodological approach generated adverse event reporting of edema that has
not been observed in historical clinical data obtained from passive adverse event
observations, nor represented in product labeling for the individual components or
combination products that may include these components. Specifically, the results
demonstrate the benefits of CS-8663, while at the same time the new methodology
reveals a considerably higher incidence of edema in all groups, especially in placebo-
treated patients.

The frequency of edema reported in clinical trials with amlodipine is 0.6%, 3.0%, and
10.8% for placebo, the 5 mg dose, and the 10 mg dose, respectively, according to the
amlodipine package insert.21 In this study, the frequency of edema reported as a TEAE
was 12.3% for placebo, 13.0% for the 5 mg dose, and 36.8% for the 10 mg dose of
amlodipine, representing a frequency that is approximately 3 to 4 times higher. Similarly,
the frequency rate of peripheral edema for olmesartan medoxomil, as reported in the
package insert, 20 is between 0.5% and 1.0% for the various doses of olmesartan
medoxomil compared to a frequency rate ranging between 9.9% and 18.5% observed in
this study.

The frequency of edema reported in clinical trials with amlodipine is 0.6%, 3.0%, and
10.8% for placebo, the 5 mg dose, and the 10 mg dose, respectively, according to the
amlodipine package insert. In this study, the frequency of edema reported as a TEAE was
12.3% for placebo, 13.0% for the 5 mg dose, and 36.8% for the 10 mg dose of
amlodipine, representing a frequency that is approximately 3 to 4 times higher. Similarly,
the frequency rate of peripheral edema for olmesartan medoxomil, as reported in the
package insert, 20 is between 0.5% and 1.0% for the various doses of olmesartan
medoxomil compared to a frequency rate ranging between 9.9% and 18.5% observed in
this study.

In conclusion, the higher overall rates of edema observed in this study are likely due to
the manner in which edema was ascertained and recorded. The group of patients treated
with amlodipine 10 mg monotherapy had the highest frequency of edema, and the group
of patients treated with olmesartan medoxomil monotherapy and amlodipine 5 mg
monotherapy had the lowest frequencies of edema. Using olmesartan medoxomil in
combination with amlodipine 10 mg appears to reduce the overall frequency of edema in
these treatment groups. The higher the dose of olmesartan medoxomil used in
combination with amlodipine 10 mg, the lower the frequency of edema seemed to be.
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Edema is an important impediment to compliance with CCBs, and since a potential
benefit of the combination product is attenuation of CCB-related edema, Sankyo decided
to better profile the edema response during the conduct of the factorial design trial. On
the basis of known experience with the combination of benazepril and amlodipine, it was
anticipated that co-administration of olmesartan medoxomil would potentially reduce or
eliminate the incidence of amlodipine-induced edema. The incidence of edema was not
eliminated but attenuated by olmesartan (Tables 127 and 128 and Figure 14).

Safety issues will be discussed in detail in Section 7 - Integrated review of safety .
Postmarketing Safety of Amlodipine

Amlodipine Component of AZOR
Amlodipine has been evaluated for safety in more than 11,000 patients in U.S. and
foreign clinical trials. Most adverse reactions reported during therapy with amlodipine
were of mild or moderate severity. In controlled clinical trials directly comparing
amlodipine (N=1730) in doses up to 10 mg to placebo (N=1250), discontinuation of
amlodipine due to adverse reactions was required in only about 1.5% of amlodipine-
treated patients and about 1% of placebo-treated patients. The most common side effects
were headache and edema. The incidence (%) of dose-related side effects are summarized

in Table 45.
Table 45: Dose related incidence (%) of Amlodipine-treated patients

IAdverse Event Placebo 2.5 mg 5.0 mg 10.0 mg
N=520 N=275 N=296 N=268
Edema 0.6 1.8 3.0 10.8
Dizziness 1.5 1.1 34 34
Flushing 0.0 0.7 1.4 2.6
Palpitation 0.6 0.7 14 4.5

Edema associated with amlodipine

The frequency of edema reported in clinical trials with amlodipine is 0.6%, 3.0%, and
10.8% for placebo, the 5 mg dose, and the 10 mg dose, respectively, according to the
amlodipine package insert. In this study, the frequency of edema reported as a TEAE was
12.3% for placebo, 13.0% for the 5 mg dose, and 36.8% for the 10 mg dose of
amlodipine, representing a frequency that is approximately 3 to 4 times higher. Similarly,
the frequency rate of peripheral edema for olmesartan medoxomil, as reported in the
package insert is between 0.5% and 1.0% for the various doses of olmesartan medoxomil
compared to a frequency rate ranging between 9.9% and 18.5% observed in this study.

Edema, which is commonly associated with amlodipine 10 mg therapy, reduced in
frequency when it was given in combination with increasing dose of olmesartan
medoxomil. These conclusions were also applicable when the combination was used in
patients with Stage 2 hypertension (blood pressure =160/100 mmHg). A positive benefit-
risk assessment was confirmed for all combination dosages. In a retrospective analysis of
relative risk of edema in combination tablet versus monotherapy components, the
attenuating effect of olmesartan at higher doses is demonstrated (Table 46).
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Table 46 : Relative risk versus placebo in period II - Retrospective analysis.

Olmesartan
Placebo 10 mg 20 mg 40 mg
Amlodipine
0 1.0 1.2 0.8 1.5
Smg 1.1 1.7 1.5 1.5
10mg 3.0 2.2 2.1 1.9

Postmarketing Safety of Olmesartan

Olmesartan Component of AZOR

Olmesartan has been evaluated for safety in more than 3825 patients/subjects, including
more than 3275 patients treated for hypertension in controlled trials. This experience
included about 900 patients treated for at least 6 months and more than 525 for at least 1
year. Treatment with olmesartan was well tolerated, with an incidence of adverse events
similar to that seen with placebo. Events were generally mild, transient, and without
relationship to the dose of olmesartan.

The overall frequency of adverse events was not dose-related. Analysis of gender, age,
and race groups demonstrated no differences between olmesartan and placebo-treated
patients. The rate of withdrawals due to.adverse events in all trials of hypertensive
patients was 2.4% (i.e., 79/3278) of patients treated with olmesartan and 2.7%

(i-e., 32/1179) of control patients. In placebo-controlled trials, the only adverse event that
occurred in more than 1% of patients treated with olmesartan and at a higher incidence
versus placebo was dizziness (3% vs 1%). ‘

Olmesartan medoxomil is not metabolized by the cytochrome P450 system and has no
effects on P450 enzymes. Therefore interactions with drugs that inhibit induce or are
metabolized by those enzymes are not expected. No significant drug interaction were
reported in studies in which oimesartan medoxomil was coadministered with digoxin or
warfarin in healthy volunteers. In addition the bioavailability of olmesartan was not
significantly altered by the co administration of antacids.

AZOR

Outside of an interaction that modified the frequency of peripheral edema there did not
appear to be any specific or unexpected safety concerns that were caused by the
concomitant use of olmesartan medoxomil with amlodipine. The frequencies of adverse
events reported in this study were consistent with the expected frequencies of adverse
events for an ARB and a dihydropyridine CCB.

Overall Conclusions: Safety

There were no new, unexpected safety concerns identified during the double blind period
and during the 120 day safety update. The combination tablets, particularly the higher
dose combination treatments, did cause an increase in certain safety parameters
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Add-on Therapy for Patients with Hypertension Not Adequately Controlled on
Amlodipine or Olmesartan Alone

It is usually appropriate to begin therapy with AZOR only after a patient has either (a)
failed to achieve the desired antihypertensive effect with amlodipine or olmesartan alone,
or (b) demonstrated inability to achieve adequate antihypertensive effect with amlodipine
therapy without developing unacceptable edema. In these patients, therapy with AZOR
may achieve blood pressure control without unacceptable edema. AZOR may be used to
provide additional blood pressure lowering for patients not adequately controlled on
amlodipine (or another dihydropyridine) alone or with olmesartan (or another angiotensin
receptor blocker) alone. There are no completed studies on AZOR as add-on to '
amlodipine in patients not adequately controlled by Amlodipine.

Dose selection

This study was designed to support the indication for CS-8663 (medoxomil +
amlodipine) as a therapy for control of mild to severe hypertension. The co-administered
doses selected for olmesartan medoxomil and amlodipine were based on the approved
dose ranges specified within the respective package inserts.

The 10 mg dose of olmesartan medoxomil was used in the pivotal study since this dose
has been approved for use in European countries. The doses selected represent the
combined recommended dosage range internationally.

1.3.5 Drug — Drug Interactions

No drug interaction studies have been conducted with AZOR and other drugs, although
studies have been conducted with the individual amlodipine and olmesartan components
of AZOR as described below and no significant drug interactions have been observed.

The pharmacokinetics of amlodipine and olmesartan are not altered when the drugs are
co-administered (See Clinical Pharmacology review).

Drug-Drug Interaction

No pharmacokmefic interactions were observed with the concomitant use of
olmesartan and amlodipine. One pharmacokinetic study (CS8653-A-U101)
demonstrated that coadmmmistration of olmesartan medoxomil and amlodipine
besylate did not affect the steady-state maximum and total exposure of either
compound at their highest indicated doses and under fasting conditions.

Bioequivalence of Marketed Formulations .

The purpose of study CS8663-A-E102 was to determine the bioequivalence of the
following 3 amlodipine formulations currently marketed in different countries: Istin®
{UK). Norvasc” (US), and Antacal®™ {Ttaly).
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This has been reviewed by Dr L. Velaquez. See Clinical pharmacology review.
Based on the package insert information of Norvase®. amlodipine exhibits
pharmacokinetic characteristics not seen with other calcimm-antagonist drugs. H is
predonunantly found i the iomized form (pKa = 8.7} at a physiological pH and
therefore, possesses a strong affinity for cell membranes. After oral administration of
therapentic doses, absorption produces peak plasma concentrations befween 6 and 12
hours. Absolute bioavailability has been estimated 1o be between 64% and 90%.2 One
study demonstrated that bioavailability was slightly higher in women than in men;
avthors thought the difference could be explamed by the lower body weight of
women in the study.’ Bioavailability is not altered by the presence of food?
Grapefrust juice has been shown to interact with certam dihydropyridine calcium
channel antagonists; however, coadministration of 240 mL of grapefruit juice with a
smgle oral dose of amlodipine 10 mg in 20 healthy volunteers had no significant
effect on the pharmatokinetics of amlodipine ®

Amlodipine is metabolized in the hiver by multiple cytochrome P450 enzymes.” Tt is
extensively (about 90%}) converted to inactive metabolites with 10% of the parent
compound and 60% of the metabolites excreted m the urine. Ex vive studies have
shown that appmmmatf}y 93% of the circulating drug 15 bound to plasma proteins in
hypertensive patients” Elimination from the plasma is biphasic with a terminal
ehmination half-life of about 30-50 hours. Steady-state piasma levels of amlbdipme
are reached after 7 to 8 days of consecutive daily dosing.” One study conducted In
healthy xeia.mieers {ages 20-32) found no gender-related differences i dmug
clearance.” A recent study in a population of men (mean age of 72} and women {mean

age of 79) currently on stable doses of amlodipine found a faster dmg clearance in
women.

Elderly patients and patients with hep'uia: nsufficiency have decreased clearance of
amlodiptoe with a resulting 1 increase m AUC of mpmmm'&teiy 40% to 60%, and a
lower mitial dose may be required.® A similar increase in AUC was observed in
patients with moderste to severe heart faﬂure Sixty-two hypertensive patients aged &
to 17 years received doses of Norvasc® between 1.25 mg and 20 mg. ‘Neaght—ad usted
clearance and volume of distribution were similar to wvalues 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 1n hyperteﬂsnc pattents with type
H diabetes mellitus when compared to patients without diabetes.”?

To date, mteractions between amlodipine and other concomitant drugs have not been
reported. Specifically, the phammacokinetics of amlodipine was not affected when
coadministered with either cimetidine, or Maalox, or sildenafil (Viagra®).
Coadminmistration of multiple 10 mg doses of amlodipine with 80 mg of atorvastatin
resulted 1n no significant change in the steady state pharmacokinetic parameters of
atorvastatin. Co-administration of amlodipme with digoxin did not change serum
digoxm levels or digoxin renal clearance in normal volunteers. Finally, i vitro data
mdicate that amlodipine has no effect on the humoan plasma protein binding of
digoxin, phenytoin, warfarin, and indomethacin *

Appears This Way |
On Original

62



A Otufemi Williams M.D. 63
Medical Reviewer (AZOR)
Amlodipine besylate and Olmesartan Medoxomil NDA22-100

Interaction Studies with Amlodipine
In vitro data indicate that amlodipine has no effect on the human plasma protein binding
of digoxin, phenytoin, warfarin, and indomethacin.

Lffect of other agents on Amlodipine
Cimetidine: Co-administration of amlodipine with cimetidine did not alter the
pharmacokinetics of amlodipine.
Grapefruiz suice.: Co-administration of 240 mL of grapefruit juice with a single oral
dose of amlodipine 10 mg in 20 healthy volunteers had no significant effect on the
pharmacokinetics of amlodipine.
Sildengsi/- A single 100 mg dose of sildenafil in subjects with essential hypertension
had no effect on the pharmacokinetic parameters of amlodipine. When amlodipine
and sildenafil were used in combination, each agent independently exerted its own
blood pressure lowering effect.

Lffect of Amlodipine on other agents
Alorvasiatin: Co-administration 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.
Digoxzn.: Co-administration of amlodipine with digoxin did not change serum digoxin
levels or digoxin renal clearance in normal volunteers.
Lrthanol (@lcokol). Single and multiple 10 mg doses of amlodipine had no significant
effect on the pharmacokinetics of ethanol.
Warsarin.: Co-administration of amlodipine with warfarin did not change the warfarin
prothrombin response time.

In clinical trials, amlodipine has been safely administered with thiazide diuretics, beta-
blockers, angiotensin-converting enzyme inhibitors, long-acting nitrates, sublingual
nitroglycerin, digoxin, warfarin, non-steroidal anti-inflammatory drugs, antibiotics, and
oral hypoglycemic drugs.

Interaction Studies with Olmesartan

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
[A1(OH)3/Mg(OH),]. 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.

1.3.6 Special Populations

Pregnancy

When used in pregnancy, drugs that act directly on the renin-angiotensin system can
cause injury and even death to the developing fetus. When pregnancy is detected,
Exforge® (amlodipine and valsartan) should be discontinued as soon as possible. This is
also recommended for AZOR '

(WARNINGS: Fetal/Neonatal Morbidity and Mortality in label)
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Age: Elderly

Geriatric Studies with amlodipine:

-Elderly patients have decreased clearance of amlodipine with a resulting increase in
AUC of approximately 40%-60%; therefore a lower initial dose of amlodipine may be
required. _
Elderly patients with hepatic insufficiency have decreased clearance of amlodipine with
resulting increase in AUC of approximately 40% to 60%, and a lower initial dose may be
required. A similar increase in AUC was observed in patients with moderate to severe
heart failure. Sixty-two hypertensive patients aged 6-17 years received doses of Norvasc
between 1.25mg and 20 mg. Weight-adjusted clearance and volume distribution were
similar to values in adults. The PK parameters are not significantly influenced by renal
impairment. The PK of amlodipine is not altered in hypertensive patients with type II
diabetes mellitus when compared to patients without diabetes.

Coadministration of amlodipine with digoxin did not change serum digoxin levels or
digoxin renal clearance in normal volunteers. In vitro data indicate that amlodipine has no
effect on the human plasma protein binding of digoxin, phenytoin, warfarin and
indomethacin.

Renal impaired

The pharmacokinetics of amlodipine is not significantly influenced by renal impairment.
Patients with renal failure may therefore receive the usual initial dose based on data from
amlodipine. There are no studies of AZOR in patients with renal impairment. (See
clinical pharmacology review)

Renal Impairment: There are no studies of AZOR in patients with renal impairment.
Studies with Amlodpine

The pharmacokinetics of amlodipine are not significantly influenced by renal
impairment. Patients with renal failure may therefore receive the usual initial dose.
Studies with Olmesartan :

Patients with renal insufficiency have elevated serum concentrations of olmesartan
compared with patients with normal renal function. After repeated dosing, AUC was
approximately tripled in patients with severe renal impairment (creatinine clearance <20
mL/min). No initial dosage adjustment is recommended for patients with moderate to
marked renal impairment (creatinine clearance <40 mL/min).

Table 47 shows no statistically significant difference in patients with BP > 160/100
exposed to high doses of AZOR versus monotherapy

Table 47: Creatinine levels High combined vs. Monotherapy- Pts >160/100-ITT

I Labellestimate Standard Error Pr>|t| LLower LUppéﬂ
20110 vs. 20]0.01111 [f0.05492  J[0.8398][-0.09707][0.1193 |
[20/10 vs. 10]]0.07475 ][0.05492 [0.1748][-0.03344][0.1829
40/10 vs. 40][-0.06900 [[0.05184  Jl0.1845][-0.1711 [[0.03312
40/10 vs. 10]/0.05964 [0.05052 1[0.2389]|-0.03987[0.1591

Source Dr S Bai
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Hepatic impaired

Hepatic Insufficiency Studies with amlodipine: Patients with hepatic insufficiency have
decreased clearance of amlodipine with resulting increase in AUC of approximately
40%-60%,; therefore, a lower initial dose of amlodipine may be required. There are no
studies of AZOR in patients with renal impairment (See clinical pharmacology review).
Hepatic Impairment

There are no studies of AZOR in patients with hepatic insufficiency.

Studies with Amlodipine

Patients with hepatic insufficiency have decreased clearance of amlodipine with a
resulting increase of AUC of approximately 40% to 60%.

Studies with Olmesartarn

Increases in AUCo-»and Cmax were observed in patients with moderate hepatic
impairment compared to those in matched controls, with an increase in AUC of about
60%.

Pregnancy: Nursing Mothers .

It is not known whether the amlodipine or olmesartan components of AZOR are excreted
in human milk, but olmesartan is secreted at low concentration in the milk of lactating
rats. Because of the potential for adverse effects on the nursing infant, a decision should
be made whether to discontinue nursing or discontinue the drug, taking into account the
importance of the drug to the mother. See label.

Pediatric Use

Children: There have been no studies in children.

The safety and effectiveness of AZOR in pediatric patients have not been studied.
Studies with Amlodipine on children

The effect of amlodipine on blood pressure in patients less than 6 years of age is not
known.

Studies with Olmesartan on children

Safety and effectiveness of olmesartan in pediatric patients have not been studied and
established.

Geriatric Use

Of the total number of subjects in the double-blind clinical study of AZOR, 20%
(384/1940) were 65 years of age or older and 3% (62/1940) were 75 years or older. No
significant differences in safety or effectiveness were observed between subjects 65 years
of age or older and younger subjects.

Studies with Amlodipine on the Elderly

Clinical studies of amlodipine did not include sufficient numbers of subjects aged 65 and
over to determine whether they respond differently from younger subjects. Other reported
clinical experience has not identified differences in responses between the elderly and
'younger patients. In general, dose selection for an elderly patient should be cautious,
usually starting at the low end of the dosing range, reflecting the greater frequency of
decreased hepatic, renal, or cardiac function, and of concomitant disease or other drug
therapy. Elderly patients have decreased clearance of amlodipine with a resulting increase
of AUC of approximately 40% to 60%, and a lower initial dose may be required.
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Studies with Olmesartan on the Elderly

Of the total number of hypertensive patients receiving olmesartan in clinical studies,
more than 20% were 65 years of age and over, while more than 5% were 75 years of age
and older. No overall differences in effectiveness or safety were observed between
elderly patients and younger patients. Other reported clinical experience has not
identified differences in responses between the elderly and younger patients, but greater
sensitivity of some older individuals cannot be ruled out.

Race: Black Patients

Of the total number of subjects in the double-blind clinical study of AZOR, 25%
(481/1940) were black patients. Overall, the mean baseline seated blood pressure was
163.9/102.4 mmHg for the subgroup of Black patients and 163.8/101.4 mmHg for the
subgroup of non-Black patients. AZOR was effective in treating black patients (usually a
low-renin population), and the magnitude of blood pressure reduction in black patients
was not as great as those observed for non-black patients. The test to detect overall
treatment differences among the 12 treatment groups was statistically significant
(p<0.0001) for both subgroups of race.

Other racial/ethnic groups constituted 4% of total population studied in addition to 71%
Caucasians. The proportions of blacks reaching their BP goals are in Tables 12, 61-63.

Table 12 presents the number and percentage of patients in each treatment group who
reached their blood pressure treatment goal at Week 8 with LOCF for black and non-
black subgroups.

For the subgroup of Black patients, approximately 38% to 51% of patients treated with
one of the higher dose combination therapies (i.e., OM 10 mg + AML 10 mg, OM 20 mg
+ AML 10 mg, OM 40 mg + AML 5 mg, and OM 40 mg + AML 10 mg) reached their
blood pressure goal. The highest of 51% was in the group of blacks who received 10/10
while the lowest 17.6% was in the group who received OM10/5 AML.

In contrast for these same higher dose combinations, the subgroup of non-Black patients
had a percentage of patients who reached their blood pressure goal that ranged from
approximately 48% to 56%. The lowest of 39% was in the group of non blacks who
received OM10/5 AML and the highest was 56% in the group that received
OM20/10AML. The non-blacks had a two fold increase in the percent reaching their BP
goals at 8 weeks with the lowest dose of the combined tablet of 10/5.

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
(Tables 12, 61, 62 and 63).



