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- 1.1 Conclusmns and Recommendatmns

-+ Based on Study SPP100A-2204, the one-dally oral treatment with Ahsklren in dose of 300 mg
 lowers blood pressure more effectively than placebo in patients with essential hypertension over

' 8-week treatment period. In addition, the combinations of Aliskiren and HCTZ in 150/25 mg,

©.300/12.5 mg and 300/25 mg doses were also found to be significantly superior to the component

monotherapies in reducing msDBP. This reviewer concurred with the sponsor’s findings which
are: a) at least one Aliskiren monotherapy dose was superior to placebo in reducing msDBP and -
'b) at least one combination was mgmﬁcantly superlor overall to both component monotheraples
in reducing msDBP: :

A 1.2 Bnef Overv1ew of Chmcal Studles

The study SPP100A-2204 was a randomlzed double-bhnded placebo and actlve-controlled,

. multifactorial, multicenter, parallel-group study of Aliskiren monotherapy compared to placebo

" and combination therapy of Aliskiren with HCTZ compared to the comporent to the component
monotheraples in patients with uncomplicated essential hypertension. The study enrolled 3190
_patients in 19 countries who were randomized to 15 double-blind study treatments, i.e. Aliskiren
or HCTZ each at three different doses, Aliskiren/HCTZ at eight different dose combinations or
‘placebo. The primary efficacy assessment was the office measurement of cuff blood pressure at”
trough i.e. change from baseline (visit 3) in msDBP.

This study has the followmg two primary objectives: 1. Confirm the efﬁcacy of Aliskiren 75 mg,

150 mg and 300 mg in patients with essential hypertension by testing the hypothesis of superior

reduction in msDBP from Baseline to study end when compared to placebo. 2. Demonstrate the

efficacy of the combination of Aliskiren and HCTZ 75/6.25 mg, 75/12.5 mg, 75/25 mg, 150/6.25

mg, 150/12.5 mg, 150/25 mg, 300/12.5 mg and 300/25 mg in patients with essentlal hypertension
- by testing the hypothesis of superior reduction in msDBP from Baseline to study end when

- compared to the component monotheraples : :

13 Statlstica'l Issues and Findings » A

The efficacy analyses were based upon the intent-to-reat population, which included all
randomized patients who had a baseline and at least one post baseline efficacy measurement.
There are two separate primary objectives for this study. For the development of Aliskiren
monotherapy alone, the primary efficacy assessment is the effects of the Aliskiren doses
compared to placebo. For the development of the Aliskiren plus HCTZ combination, the primary
efficacy assessment is the overall effect of the combination treatment compared to both Aliskiren
and HCTZ monotherapy treatments. To assess the efficacy of the Aliskiren plus HCTZ _
combination, the Aliskiren monotherapy also needs to demonstrate efficacy over placebo. No
statistical adjustments were needed for these two assessments for the two developments in the
same study. That is, the overall 0.05 significant level was used for each assessment.
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of the combmaimns over both monetheraples for :Ahsklren/HCTZ 7516.25,75/25; 150/25 and all

- combinations with Aliskiren 300 'mg.” However, the sponsor did not plan’ multiplicity

adjustments betweei the two objectives. The reviewer applied number of known multlphclty

7 'procedures and concluded the following statistically significant differences among the following -

- pairs of treatments: Aliskiren 300 to placebo, Aliskiren 150/HCTZ 25 mg, Aliskiren 300/HCTZ
12 5 mg, and Ahsklren 300/HCTZ 25 mg to their each respective monotheraples

In all studles, secondary analyses including change from baseline in msSBP, percent responder,
percent control, and etc. were provided to support the primary analysis. No adjustments were
made for multiple comparisons for. these numerous secondary analyses and therefore, the
analyses of the secondary endpoints cannot be mterpreted statistically.

2 INTRODUCTION _

- 2.1 ~Overview - _ _
Study SPP100A 2204 was an 8-week, double-blind, multicenter, randomized, multifactorial,
placebo-controlled, parallel-group study to evaluate the efficacy and safety of Aliskiren
~ administered alone and in combination with hydrochlofothiazidei‘n patients with essential
-hypertension. The study enrolled 3190 patients in 19 countries who were randomized to 15
double-blind study treatments, i.e. Aliskiren or HCTZ each at three different doses,
Aliskiren/HCTZ at eight different dose combinations or placebo. The primary efficacy
assessment was the office measurement of cuff blood pressure at trough, i.e. change from
baseline (visit 3) in msDBP. The mean age of the randomized population was 54.6 years (SD =
11.63 years). Actoss the treatment groups, 78.9% of patients were younger than 65 years of age,
while only 3.6% were 75 years or older. In the randomized population, the vast majority of
patients were Caucasian (85.4%). Patients were randomized equally to each of the treatment
arms.

There are two separate prlmary objectives for this study, the assessments of the efﬁcacy of
Aliskiren monotherapy and the coinbination treatment. No statistical-adjustments were planned -
~ for these two assessments for the two developments in the same study. That is, the overall 0.05
significant level was used for each assessment. However, Dunnett’s precedure was used to adjust
for the multiple comparisons of the Aliskiren doses versus placebo within the monotherapy
assessment. For a given combination dose, the null hypotheses tested were that the combination
dose was at most as good as one of its respective monotherapy doses versus that the combination
was better than each monotherapy. The statistical test for each of the pairwise comparisons was
made at a two-sided significance level of 0.05. Ninety-five percent confidence intervals were
provided to quantify add-on effects for combination doses.
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. electromc document room .

3 STATISTICALEVALUATION o

3 1 Evaluation of Efficacy

The study descnptlon in- this sectlon is based on the sponsor s study report, any dlscrepancy. .
. _between the study.report and the study protocol will be discussed in the section of statlstlcal‘
| Teviewer’s. findings and comments.

"3.1.1 STUDY OBJECTIVES OF 2204

' ,The primary objectlves of this study were to:
"~ . e Confirm the efficacy of Aliskiren 75 mg, 150 mg and 300 mg in patlents with essential
hypertension by testing the hypothesm of superior reduction in msDBP from Baselme to
~ study end when compared to placebo. :
¢ Demonstrate the efficacy of the combmatlon of Ahsklren and HCTZ 75/6. 25 mg, 75/ 12.5
mg, 75/25 mg, 150/6.25 mg, 150/12.5 mg, 150/25 mg, 300/12.5 mg and 300/25 mg in
~ patients with essential hypertension by testing the hypothesis of superior reduction in

msDBP from Bascline to study end when compared to the componerit monotheraples

3.1. 2 STUDY DESIGN

This study was a randomlzed double-blmd placebo- and actlve-controlled, multl-factonal
multicenter, parallel-group study of Aliskiren monotherapy compared to placebo, and

- combination therapy of Aliskiren with HCTZ compared to the component monotherapies in
patients with uncomplicated essential hypertension (msDBP > 95 mm Hg and < 110 mm Hg).
The study consisted of three periods: Washout period, Single blinded screening period, and “
Double-bhnd treatment period, see Flgure 1 for details of the study de51gn
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[Source‘ Sponsor s Study Report Flgure 3- 1]

3.1.3 [EFFICACY MEASURES

The primary efficacy assessment was the office measurement of cuff blood pressure at trough.
The mean blood pressure was defined as the average of available readings of blood pressure from

one visit.

¢ Primary efficacy variable: Change from Baseline (Visit 3) in msDBP.
e Secondary efficacy variables: Change from Baseline in msSBP.




3.14 STATISTICAL ANALYSIS PLAN

~ There are two separate primary objectives for thls study. The primary eﬂicacy assessments are
- the effects of the Aliskiren doses compared to placebo and the overall effect of the combination
treatment compared to both Aliskiren and HCTZ monotherapy treatments. To assess the efficacy
of the Aliskiren plus HCTZ combination, the Aliskiren monotherapy also needs to demonstrate
- efficacy over placebo. No statistical adjustments were needed for these two assessments for the
_ two developments in the same study. That is, the overall 0.05 significant level was used for each
. assessment. The two-way analys1s of covariance model with treatment and region as two factors,
and the Baseline as a covariate using all 15 treatment groups, was performed forboththe
- Aliskiren monotherapy and Allsk:lren combination analyses

- To mamtam an overall tw0-51ded mgmﬁcance level at 5% for the statistical test, Dunnett’
procedure was used to adjust for the multiple comparisons of the Aliskiren doses versus placebo.
. This test was primary for the assessment of Aliskiren monotherapy versus placebo; Aliskiren
monotherapy treatment was considered superior to placebo (e.g., at least one of Aliskiren dose
‘was better than placebo) if this test was statlstlcally sxgmﬁcant '

The test for each term (ie., Aliskiren and HCTZ) was performed at a two-sided significance
level of 0.05. These were considered primary to assess the overall contribution of the two
monotherapy components. The pattern of the interaction was further examined using least-
squares means. If a critical negative interaction is observed, the AVE test by Hung (2000) was
planned to assess the overall assessment of combinations versus their respective monotherapies.
Otherwise, it was considered that both monotherapy treatments contribute to the effect for the
combination treatment if both tests for Aliskiren and HCTZ terms were statlstlcally significant.

This global assessment for the contribution of both monotherapy treatments across all the d_oses

- was considered primary. If both monotherapy treatments demonstrated a statistically significant .
contribution to the overall effect of the combination treatment, it indicated that the overall
efficacy of the c_omb_ination treatment was signiﬁcantly better than both monotherapy treatments. .

" If'the overall assessment was. posrtlve the following analysis was used to quantlfy the add-on
effects for a given combination dose due to the respective monotherapy doses. The primary
efficacy variable at Endpoint was analyzed using a two-way ANCOVA model with treatment
and region (randomization strata) as two factors, and the Baseline as a covartate. All pairwise
treatment comparisons were made based on this model. No inference was made for the pairwise
comparisons between the combination dose and its respective monotherapy dose if the global test
was not statistically significant. The statistical test for each of the pa1rw1$e comparisons was
made at a two-sided significance level of 0.05.



A 22107, Aliskiren

r mpleted and 427 (13 4%) dlscontmued this period.. ‘A total of 2776 smgle-blmd patlents were
randomized into the double-blind period: 2762 of the 2763 completed, single-blind patients, ‘and
14 patients randomized in error. All 2776 patients were included in the Randomized population;
- “however, the 14 patients with erroneous randomization were not treated, and did not provide any
B post-Baseline, double-blind study data. ‘Overall, 92.1% of the randomized patlents completed the -
double-blind treatment period. The total discontinuation rate was 7.3%, and was highest in the
‘placebo group (11.3%). The most common reasons for discontinuation in the Randomized
- - population were AE (2.3%) and unsatlsfactory therapeutlc effect (2.0%). Patient d1spos1t10n is
. shown Table 1. =

. jTable 1 _. Patlent dlsposmon for each ﬁeatmenggroup durmg the double-blmd penod

'_Boseggupm» _Fanit _ Complele’ Discontinue’ e , sm-"
‘fm . . 2776 2558(921) W403) _2752(991) 398(864) 2762(995)
Placeno 195 111 (87.7) 22(11.3) 192(98.5) . 160(821) 193 (99.0}
" Aliskiren75 . 184 169(918)  15(8.2) 183(99.5) 157(853)  184(100)
Aliskiren 150 185 | 169 (914) 16(86) . 183(989) 158(854) 185 (100)
. Afiskiren 300 183 . . 164 (89.5) 17 (9.3) 180(984)  152(831) 181(98.9)
" HCTZ625 - 194 181(933) 13(6.7) - 194(100) - 166(85.6). 194:(100) -
HCTZ 125 188 178(94.7) 10 (5.3) 188 (100)  173(92.0) * 188.(100)
HCTZ 25 176 159 (90.3) 14 (8.0) 173(98.3) 146 (830) 173 (986.3)
Aliskiren 75/HCTZ625 188  179(952) 9(4.8) 187(99.5) 170(904) 188 (10G)
Aliskiren 75/HCTZ 12.5 193 . 175(907) = 15(7.8) 189.(97.9) 166 (86.0) . 190 (98.4)
Aliskiren 75HCTZ25 - 186  173(93.0) 13(7.0) 186 (100)  160(86.0) 186 (100)
- Alisidren 150/HCTZ 625 176 157 (89.2) 17 (9.7) 173(98.3) 146 (830)  174(98.9)
. Aliskiren 150/HCTZ 125 186  177(95.2) 7(3.8) .184(989) 167 (89.8) 184 (98.9)
- Aliskiren 150/HCTZ 25 188 170 (90.4) 18(96) 187(99.5) 159(84.6) 188(100)
“Aliskiren 300/HCTZ 125 181  170(939)  11(6.1) 180(99.4) 159(87.8) 181 (100)
Aliskiren 300/HCTZ25 -~ 173 166(960). ~ 7(4.0) 173(100) - 159(91.9) 173(100)

: "'[Source Sponsor’s study report Table 7-1]

o Basehne demoglaphlc and background characteristics for all randomlzed patients are
summarized in Table 2. The treatment groups were generally comparable with respect to the
‘demographics and Baseline characteristics, and reflected the intended target population.

The mean age of the randomized population was 54.6 years (SD = 11.63 years), while the
median age was 55.0 years. Across the treatment groups, 78.9% of patients were younger than 65
years of age, while only 3.6% were 75 years or older. In the randomized population, a slightly
more than half the patients were male (54.8%). The vast majonty of patients were Caucasian
(85.4%).

Baseline summary statistics for average of the three sitting and three standing blood pressures at
Visit 3 are summarized in Table 3. The randomized study population had an msDBP of 99.2 mm
Hg (SD =3.57 mm Hg) and an msSBP of 153.6 mm Hg (SD=12.17 mm Hg). The total
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[Source: Sponsor’s study report Table 7-3]
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[Source‘ Sponsor s study report Table 7—4]

3.1.6 SPONSOR’S PRIMARY EFFICACY RESULTS

The primary efficacy variable was the change from Baseline in msDBP at Endpoint.
Aliskiren monotherapy: Aliskiren monotherapy was more effective than placebo in reducmg
msDBP at Endpoint (p = 0.0002 based on the overall test using Dunnett’s multiple comparisons
. procedure). The least squares mean (LSM) reductions in msDBP at Endpoint for placebo,
Aliskiren 75, 150, and 300 mg were 6.93, 8.68, 8.94, and 10.26 mm. Hg, respectively. Pairwise
comparisons found that all 3 doses of Aliskiren were statlstlcally superior to placebo based on
the nominal p-values. However, the adjusted p-values using the Dunnett’s procedure found that_
the 150 mg and 300 mg doses were significantly superior to placebo, but the 75 mg dose was not
(p=0.0890).

B , Combination therapy The overall test showed that both Aliskiren and HCTZ had statistically .

co significant contributions to the reductlons in msDBP from Baseline at Endpomt (p < 0 0001), see.

| ,__Table 4 R

Table 4 ANCOVA in overall effect for change from baseline msDBP at endpomt
Analysis of variance

Sourcse DF Sum of Square Mean Sgquare F P-value
Aliskiren 3 4751.952 1583.9840 24.3 <.0001*
BECTZ 3 4609.7127 15€6.5704 24.1 <.0001%
Bassline 1 3G.13889 30.1389 {.4¢ J.4963
Error 2744 175615.735 €5.0932

Correctad Total 2751 188385.337

[Source: Sponsor’s study report]
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' 'Aasudren TSOgHCIZ625mg

0-0394'

' Alisldrm?ﬁmgmmusﬂng 0.0031
... Vs HCT. 02124
‘Aliskiren T5mgiHCTZ 25mg “0.0009" - B
e e s HETR 00136*

- . ' 01249
" Aliskiren 150 mg/HCTZ 125mg -0.0004~
e . - ITZ 125 . 00314*

. Aliskiren 150 mg/HCTZ 25mg - vs. aliskiren 150 mg 370083 < 00001

e _ vs.HCTZ25mg - -328(085) 0.0001

-« -Aliskiren:300 tg/HGTZ 125 mg- ~ vs. aliskiren 300 mg - 361(084) - <010001*
O . . vvchrzmsmg; : . 376(0.84) < 0.0001

" Aliskiren 300 mg/HCTZ25mg s aliskiren 300 mg _ 400085 - - <0.000%*

vs. HCTZ25mg . -490(086) . <Q.0001*
[Source Sponsor s study report Table 9—1] ‘ : ’

3.1.7 REVIEWER’S ANALYSIS

This study had two objectives regarding to the efficacies of Aliskiren monotherapy and
Combination therapy. However, the sponsor did not plan multiplicity adjustments between the
two objectives. Furthermore, Dunnett’s multiple comparisons procedure was only used to -
-compare the monotherapies with placebo. There were no any types of multlphmty adjustments
- procedure planned when compare the combination therapies to their respectlve monotherapies.
Hence, any individual combination does ‘Wwhich were statistically supenor to their component
monotheraples need to be fuﬂher exammed '

There are 8 combination doses and 3 monotherapies are included in the current submission.
Hence, there should be total 19 pairwise comparisons need to tested. However, in order to show
if a combination is more-effective than its” two monotherapy components, we only need to show
that the larger p-value of each pair of p-values obtained from comparing each combination with
its components was used. This decision was justified because a combination was considered
better than its components only if both p-values from comparing the combination to its
components were both statistically significant, and if the larger of the 2 p-values was smaller
than the significance level, the smaller p-value was also smaller than the significance level as
well. Therefore, it was justified to select the larger p-value from the pair and use the resulting 8
p-values plus 3 p-values based on monotherapies vs. placebo to go through a multiple
comparison procedure rather than using all 19 p-values. There are number of different



Table 6 Adjusted P-values based on Holm s method .

| Aliskiren vs. Placebo -~ | Aliskiren /HCTZ Comibinations vs. Components -

75 1150 300 75 75 75 . 150 150 | 150 300 300

R i 1/625 {1125 (25 |/625 | 125 |25 125 |25

Nominal | .0344- | 0152 . | .0001 {.0394 | 2124 | .0136 1249 | .0314 | .0001 - { .0001 | .6001 .
P-values » . - I ' L
Adjusted | .1570 '.0952 BB | 157 | 2498 | .0952. | 2498 | .157

| P-values . '
[Source. FDA reviewer’s analysm]

+

In splte of these minor dlscrepanmes this reviewer still concurs with the sponsor s ﬁndmgs

" which are: a) at least one Aliskiren monotherapy dose was superlor to placebo in reducing

- msDBP and b) at least one combination was s1gmﬁcantly supenor overall to both component
~ monotheraples in reducing msDBP. :

32 Evaluatlon of Safety

" Please read Dr Xlao s review for safety assessment.
4 FINDINGS IN SPECIAL/SUBGROUP POPULATI()NS
41 Age, Gender and Ethnic group

The results for the primary endpoint, MSDBP, in subgroups defined by age, sex, and race are |
listed in the following tables. -

Table 7 Mean change from baseline in MSDBP by age

<65 years >=65 years
‘ ' -1 . |Raw o
Treatment group - IN |mean . N_ | Raw mean

| Aliskiren/HCTZ 300725 mg | 138 [-1439 |35 |-14.15
Aliskiren/HCTZ 300/12.5 mg | 133 | -14.24 |47 | -13.15
Aliskiren/HCTZ 150/25 mg 150 | -12.56 |37 | -13.65

Aliskiren 300 mg 142 | -10.90 |38 | -8.65
Aliskiren 150 mg 148 | -9.10 | 35(-9.23
HCTZ 25 mg 137 | -8.88 |36 |-11.47
HCTZ 12.5 mg 138 |-9.88 |50 |-10.95

[Source: FDA analysis]




Ahsklren/HCTZ 300/25 mg

- Ahslcu‘en/HCTZ 300/12 5 mg _ 9
Aliskiren/HCTZ 15025 mg ~ | 104 | -12.16 | 83 | -1355
Aliskiren 300 mg . 99 | 907 | 81 -12.07°
Aliskiren 150mg =~ . | 11 | 824 | 72 | -1049
HCTZ25mg ] 90 843 - | 8 | -1050

|HCTZ 125mMg - | 103 895 85. | -11.64

[Source: FDA analysis]

-Ta'ble9 _ ‘Mean change from baselme in trough MSDBP by race -

L | Caucasian - Black Orlental Other
N LI A L FA E FA B
Aliskiren/HCTZ 300/25 mg 149. |-13.89 |7 ) -10.57 |5 -20.00 |12 -19.75
Aliskiren/HCTZ 300/12.5 mg 152 . | -13.78 ‘1’0 ) -15.33 5 -13.60 {13~ |-15.02

1 Aliskiren/HCTZ 150/25 mg 162 | -13.06 |5° 933 {4 - -1483 | 16 1-1040
Allsklren 300 mg 154 -1023 {6 . 197 13 -1222 17 11275

| Aliskiren 150 mg 155 9.12 |11 -6.60 |4 <175 113 [-1174
HCTZ 25 mg 153 944 19 -5.59 1|4 -14.75 7 -19.86
HCTZ 125mg = 160 -10.16 {9 904 [3° 9.55 16 —10.98

[Source: FDA analysis]

Numerically, the three Asubgroup analyses for the differences between each of three significant
combination doses with their corresponding monotherapies appear to be consisting with the
_ prlmary efﬁcacy analysis ﬁndmgs

: 4.2 (_)ther Subg__roup ?ppulgti‘ops

No other subgroups were analyzed.

S SUMMARY AND CONCLUSIONS

5.1 Statistical Issues and Collective Evidence

The primary objectives of that at least one Aliskiren monotherapy dose was superior to placebo
in reducing mean sitting diastolic pressure (msDBP) at endpoint and at least one pair of
monotherapy treatments (Aliskiren and HCTZ) contribute to the overall effect in blood pressure
reduction of the combination treatment were both shown to be statistically significant.




m| Z with the component monothe '
monotherapLes conmbuted significantly to the msDBP reductions of the combination (p-~
0.0001). Furthermore, the treatment effects-achieved statistical s1gmﬁcance in favor of the
" combinations over both monotheraples for Aliskiren/HCTZ 75/6.25, 75/25, 150/25, andall -
‘combinations with Aliskiren 300 mg based on pau'mse analyses However there were no pre-
spemﬁed multiplicity adjustments for the pairwise comparisons within and between each of the
two primary objectives. The reviewer applied number of known adjustment methods and
 produced four significant comparisons, which are Aliskiren 300 to placebo, Ahsklren 150/HCTZ

25 mg, Aliskiren BOO/HCTZ 12.5 mg, and Ahsklren 300/HCTZ 25 mg to thelr each respectlve
monotheraples

5 2 Conclusnons and Recommendatmns

The tesults of ﬂ:llS study show that once-dally oral treatment w1th Ahsklren lowers blood ‘
pressure (msDBP) more effectxvely than placebo in patients with essential hypertension. Dose of
. 300 mg was significantly superior to placebo in reducing msDBP. Combinations of Aliskiren and -

- HCTZ were found to be s1gmﬁcant1y supenor to the component monotherapies in reducmg
msDBP
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