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1 Executive Summary

1.1 Recommendation on Regulatory Action

From clinical and statistical perspectives we recommend that , Valturna™ , the combination of
aliskiren and valsartan, be approved for the treatment of hypertension. This combination
product demonstrated clinically and statistically significant reductions in both diastolic and
systolic blood pressure compared to placebo and each respective monotherapy in one
randomized, double-blind, placebo-controlled trial and one long-term open-label trial (one

year).

The antihypertensive effect was generally attained after 2 weeks of therapy. With the estimates
of the probability of reaching a BP goal (systolic BP <140 or 130 mmHg and diastolic BP <90
or 80 mmHg), a greater probability of achieving systolic or diastolic goal with the combination
over monotherapies was observed. Therefore, this combination should be also approved for the
first-line therapy which means that aliskiren/valsartan can be indicated for the initial treatment
of hypertensive patients who are likely to need multiple drugs to achieve their blood pressure
goals.

The adverse event profile of the combination is similar to each component monotherapy.
Regarding the incidences of significant AEs identified during aliskiren monotherapy clinical
development program, the angioedema, GI events, cough, and anemia are also similar in the
aliskiren/valsartan combination therapy compared to each monotherapy. Small mean decreases
from baseline were seen in red blood cell count, hemoglobin and hematocrit in both
monotherapies and combination therapy. These changes were small, but were slightly more
pronounced with the combination therapy than with monotherapy.

Four patients (0.7%) in the aliskiren/valsartan combination group had a clinically significant
increase in creatinine (>176.8 umol/L), compared to 2 patients in both the aliskiren
monotherapy group (0.2%) and the valsartan monotherapy group (0.3%). Of the four patients
in aliskiren/valsartan group, two had values that returned to within normal range without the
disruption of the study drug by the end of study or study follow-up. In the one year open label
study, two patients (0.3%) had a creatinine value > 176.8 umol/L. One had value that returned
to within normal range without the disruption of the study drug by the end of study. Using the
criteria of creatinine >132.6 umol and >30% from baseline, there three patients (0.5%) in the
aliskiren/valsartan group and none were either monotherapy groups or placebo group at the end
of study. There were also three patients in the long-term open label study.

Increased serum level of potassium seems the major finding in this combination therapy
compared to each of monotherapy. The incidence rate of hyperkalemia (serum potassium >5.5
mEq/L) was increased in the combination therapy compared to each monotherapy or placebo.
The majority of the elevations were transient. No patient was discontinued during the study
because of the hyperkalemia in the short-term studies. Two patients (0.3%) were discontinued
due to the hyperkalemia in the one year long-term study. The incidence of hyperkalemia does
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not appear to increase with long term treatment of aliskiren/valsartan compared to short term
treatment. Overall, AE profile is considered to be acceptable for antihypertensive therapy.

1.2 Recommendation on Post-marketing Actions

1.2.1 Risk Management Activity

The sponsor provided a risk management plan for aliskiren/valsartan fixed combination
focusing on the risks including hyperkalemia, diarrhea, rash, angioedeam, decreases in
hemoglobin and hematocrit, hypotension, renal dysfunction, cough, pregnancy, pediatric,
moderate and severe renal impairment, renal vascular hypertension, and cardiovascular
morbidity and mortality.

The risk management activities will include the regular pharmacovigilance activities and risk
minimization activities.

The risk minimization activities for fixed combination aliskiren/valsartan at the dose range
(150 mg/160 mg, 300 mg/320 mg) proposed for human use for the treatment of hypertension
will follow the approved plan for aliskiren monotherapy detailed in the aliskiren RMP and the
existing labeling for valsartan.

1.2.2 Required Phase 4 Commitments

None

1.2.3 Other Phase 4 Requests

None

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

Aliskiren (Tekturna) is an inhibitor of renin, the enzyme that converts angiotensinogen to
angiotensin I in the first and rate-limiting step of the renin-angiotensin-aldosterone system
(RAAS). Aliskiren is the first and the only approved renin inhibitor so far.

Valturna™ is a new combination product of aliskiren with valsartan for the treatment of
patients with essential hypertension. It is formulated as film-coated tablets for oral
administration. The recommended doses of the combination of aliskiren/valsartan included
150/160 mg and 300/320 mg.
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The sponsor provided four clinical studies in this original NDA for the evaluation of efficacy
and safety to support this combination product for the treatment of hypertension. These studies
included one pivotal study, two short-term placebo control studies and one long-term open
label study.

There were 1797 patients in the pivotal trial and a total of 3520 patients were evaluated in the
safety database and extent of exposure.

1.3.2 Efficacy

The overall clinical design is to assess whether both monotherapy treatments contribute to the
overall effect in blood pressure reduction of the combination treatment. There are a total of 4

studies provided to support the efficacy claim. The Study SPP 100A 2327 is the pivotal study
which provides a critical appraisal for the efficacy. Other studies provide efficacy support for
both short term and long term use.

The primary endpoint was change from baseline in seated trough (i.e., prior to next treatment at
the end of the 24-hour inter dosing interval) cuff diastolic blood pressure (DBP) at Week 8.
Seated trough cuff systolic blood pressure (SBP), percent responders (DBP < 90 mmHg and/or
> 10 mmHg less than baseline), and control rate (SBP<140 and DBP <90 mmHg) were
analyzed as the major secondary endpoints.

In the pivotal study, the tested drugs and doses included 1) aliskiren 150 titrated to 300 mg
monotherapy; 2) valsartan 160 titrated to 320 mg; 3) aliskiren 150/160 titrated to 300/320 mg;
and 4) the placebo.

The study results showed that the combinations of aliskiren/valsartan in both dosages produced
clinically and statistically significant reductions in the DBP compared to placebo and each
respective monotherapy.

For the secondary endpoint of SBP in this pivotal study, the pairwise comparison showed that
the combination of aliskiren/valsartan produced a greater reduction of SBP at Weeks 4 (low
dose) and 8 (high dose) from baseline, compared with the placebo and each monotherapy.

The dose-response relationship study showed that reduction in msDBP was positively related
to the dose of both aliskiren and valsartan. For the response rate (defined as DBP <90 mmHg
or fall in DBP > 10 mmHg compared to baseline) and the control rate (defined as DBP <90
mmHg and SBP < 140 mmHg), the combinations produced greater effects than the
corresponding monotherapy.

There are similar reductions of BP between ages of <65 years (no children were included) and
>65 years, gender, renal function impairment, diabetes and baseline obesity of BMI< 30 kg/m*
and BMI> 30 kg/m? after the combined therapy. Regarding the race difference, however, it is
not clear whether the combination is more effective than monotherapy in African Americans.
Only the diastolic BP value at full dose appears to show a incremental reduction.
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To be considered for first-line therapy with this combination, estimates of the probability of
reaching a BP goal (systolic BP <140 or 130 mmHg and diastolic BP <90 or 80 mmHg) at
endpoint were determined by analyses using a logistic regression model with baseline as a
covariant. The probability of achieving systolic or diastolic goal was higher with the
combination than with either monotherapy.

There are two other short term active-controlled studies (Studies CSPP 100A 2203 and 2331)
submitted with this NDA to support the efficacy. Study 2203 is a Phase IIB, randomized,
double-blind, placebo-controlled, multifactorial, multi-center, parallel-group study of aliskiren
alone compared to placebo; the combination of aliskiren and valsartan compared to their
component monotherapies; and the combination of valsartan and HCTZ compared to the
combination of aliskiren and valsartan in patients with uncomplicated essential hypertension
(msDBP > 95 mmHg and < 110 mmHg). The BP lowering effects in msDBP and msSBP of the
combination of aliskiren and valsartan (75/80 mg, 150/160 mg and 300/320 mg) compared
with their component monotherapies were not reach statistical significance. However, since
there is a substantial placebo effect (placebo mean change from baseline: -8.6 mm Hg in
msDBP and -10.0 mm Hg in msSBP) in this study, it may be difficult to make accurate
interpretation of the overall study results. Please see detailed information in the appendix for
this study.

Study 2331 is a multicenter, randomized, double-blind, parallel group supportive study
conducted in 639 hypertensive patients who were not adequately responsive to HCTZ 25 mg
monotherapy. The total duration of study participation for each patient, inclusive of all phases,
was approximately 12 weeks, and consisted of a 4-week single-blind run-in period and a 8-
week randomized double-blind, treatment period (4 weeks of low-dose treatment, followed by
4 weeks of high-dose treatment), with 4 treatment groups. The primary efficacy variable was
the change from baseline in msDBP at the endpoint. Change from baseline in msSBP was a
key secondary efficacy variable. The combination of aliskiren and valsartan with 25 mg HCTZ
resulted in statistically greater mean reductions in msDBP and msSBP at the Week 4 (low
dose) and Week 8 (high dose) endpoints than either respective low-dose or high-dose
combination of monotherapy with HCTZ (aliskiren/HCTZ or valsartan/HCTZ). Combination
of aliskiren with valsartan without HCTZ was not performed in this study. The study results
support the use of aliskiren/valsartan with other antihypertensives such as HCTZ.

The assessment for long-term use of this product was conducted in a 12-month long-term
open-label study: Study CSPV 100A 2301. This is a 54 week, open-label, multicenter study
evaluating the long-term safety of the combination of aliskiren/valsartan 300/320 mg in
patients with essential hypertension (msDBP > 90 mmHg and < 110 mmHg). Long-term safety
was the primary objective, and long-term efficacy was the secondary objective. This study was
comprised of a 1-4 week washout phase, and a 54 week treatment phase. During the first two
weeks of the treatment, aliskiren/valsartan was in 150/160 mg and then titrated to 300/320 mg
for the remaining 52 weeks. Optional addition of HCTZ (12.5 mg with increase to 25 mg) was
allowed for patients not adequately controlled (after 10 weeks of treatment). In the overall
population, a clinically significant mean reduction from baseline in msDBP and msSBP from
baseline was observed as early as Week 2 (after initial treatment with aliskiren/valsartan 150
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mg/160 mg) and continued throughout the study (following treatment with aliskiren/valsartan
300 mg/320 mg).

1.3.3 Safety

Overall, the adverse events including the mortality rate, SAEs, common AESs, discontinuation
rates due to AEs, etc., in the combination of aliskiren and valsartan were generally comparable
with each of monotherapy.

Increased serum level of potassium seems the major finding in the combination compared to
each of monotherapy. The higher incidence of hyperkalemia (serum potassium >5.5 mEq/L)
was reported for aliskiren/valsartan fixed combination compared with the monotherapy
aliskiren or valsartan or compared to placebo. The majority of the elevations were transient.
No patient was discontinued due to this adverse event in the short-term studies. In the long-
term (12 months) open label study, 6 patients (1.0%) with hyperkalemia were reported as AEs .
The incidents occurred in five patients treated with aliskiren 300 mg / valsartan 320 mg and
one patient while treated with aliskiren/valsartan/HCTZ. Two of the patients discontinued due
to hyperkalemia: one event lasted for 38 days, and one event was continuing at discontinuation.
The remaining four patients with hyperkalemia had events that did not require additional
treatment or study drug interruption. Two of these patients completed the study, and two
discontinued participation for reasons unrelated to hyperkalemia.

Small mean decreases from baseline were seen in red blood cell count, hemoglobin and
hematocrit in both monotherapies and combination therapy. These changes were small, but
were slightly more pronounced (-0.26 g/dL) than with monotherapy regimens (-0.04 g/dL in
aliskiren or -0.13 g/dL in valsartan) or placebo (+0.07 g/dL).

Four patients (0.7%) in the aliskiren/valsartan combination group had a clinically significant
increase in creatinine (>176.8 umol/L), compared to 2 patients in both the aliskiren
monotherapy group (0.2%) and the valsartan monotherapy group (0.3%). Of the four patients
in aliskiren/valsartan group, two had values that returned to within normal range without the
disruption of the study drug by the end of study or study follow-up. In the one year open label
study, two patients (0.3%) had a creatinine value > 176.8 pmol/L. One had value that returned
to within normal range without the disruption of the study drug by the end of study. Using the
criteria of creatinine >132.6 umol and >30% from baseline, there three patients (0.5%) in the
aliskiren/valsartan group including the two patients with creatinine > 176.8umol/L and none
were either monotherapy groups or placebo group at the end of study. There were also three
patients in the long-term open label study including one patient with creatinine > 176.8umol/L.

Other important AEs which were found in aliskiren monotherapy (NDA 21-985) including
diarrhea, cough, angioedema, slight increase in uric acid and anemia were similar in the

combination monotherapy compared to the aliskiren monotherapy.

Based on the provided short- and long-term studies, the AE profile with this combination
product is considered to be acceptable for this antihypertensive combination therapy.
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1.3.4 Dosing Regimen and Administration

ValturnaTM, the combination of aliskiren with valsartan, should be indicated for the treatment
of hypertension. This treatment should include 1) an add-on therapy: a patient whose blood
pressure is not adequately controlled with aliskiren alone or valsartan (or another angiotensin
receptor blocker) alone may be switched to combination therapy with aliskiren/valsartan; 2)
replacement therapy: aliskiren/valsartan may be substituted for the titrated components
(aliskiren and valsartan); and 3) initial therapy: aliskiren/valsartan is indicated for the initial
treatment of hypertensive patients who are likely to need multiple drugs to achieve their blood
pressure goals.

The sponsor proposed 2 fixed dosage strengths: 150/160 mg and 300/320 mg which have been
tested in the pivotal study. Based on the pivotal study, all of these doses produced clinically
and statistically significant reductions in both msDBP and msSBP compared to placebo and
each respective monotherapy at the same dose levels. In the safety analysis, the adverse event
profile of these combination is similar to each component monotherapy. Therefore, it is
reasonable to approve these two dosages.

1.3.5 Drug-Drug Interactions

No other drug-drug interaction studies were conducted.

1.3.6 Special Populations

Aliskiren/valsartan was effective regardless of gender, age, and disease factors including
obesity, stages of hypertension, renal impairment and diabetes. Regarding the race in this
study, the comparison is focused on Caucasians and Blacks due to the lack of patients from
other races. It seems that both the monotherapies and the combination therapy are more
effective in Caucasians than in Blacks.

Children were not studied. Since the Division previously waived the pediatric requirement for
other aliskiren fixed dose combination products on the basis that data in pediatric patients will
not be available for each of the components at the projected time of submission. The sponsor
requested a waiver of the pediatric requirement for this combination. We considered this
request is reasonable.

Studies of either aliskiren monotherapy or the combination of aliskiren with valsartan were not
conducted in pregnant women. The sponsor is proposing a black box warning in the label
regarding use in pregnancy as is currently included in the labels for all ACEIs and ARBs.
There are three pregnant cases in the studies. While there have not been definite fetal
abnormalities reports following these pregnancies, the experience with human pregnancies is
obviously limited.
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2 Introduction and Background

2.1 Product I nformation

Valturna™ is a new combination product of Aliskiren (Tekturna®™) with Valsartan (Diovan®).
Aliskiren is a novel anti-hypertensive agent, which acts by inhibiting the enzyme renin to block
the conversion of angiotensinogen to angiotensin I (Ang I), the precursor of angiotensin II
(Ang II). Valsartan is an Ang II receptor blocker/antagonist (ARB) that inhibits the interaction
of Ang II and its receptor, and therefore blocks the hypertensive and other effects of Ang II.

Blockade of the renin-angiotension system (RAS) by an ARB in combination with a renin
inhibitor may offer a better blockade by inhibiting both at the receptor level and at the first step
of the cascade. Therefore, Valturna™ is expected to provide more optimal blood pressure
control than the component monotherapies through the complementary effects of the two drugs.
This fixed-dose combination tablet of aliskiren/valsartan was developed for use in the targeted
population of patients with essential hypertension.

Valturna™ is a film-coated tablet in a immediate release solid dosage form for oral
administration containing fixed combinations of the drug substances Aliskiren hemifumarate
and Valsartan. Light red, ovaloid film-coated tablet, standard convex with beveled edges, with
debossing “HDU” on one side and “NVR” on the reverse side of the tablet with length of
approximately 17mm and width of approximately 7mm means 150/160 mg dosage and Light
brown, ovaloid film-coated tablet, shallow convex with bevelled edges, with debossing “SNB”
on one side and “NVR” on the reverse side of the tablet with length of approximately 22 mm
and width of approximately 12 mm means 300/320 mg dosage.

2.2 Currently Available Treatment for Indications

Many drugs are approved for the treatment of hypertension. The most relevant approved drugs
are those that also work by inhibiting the renin-angiotensin-aldosterone system (RAAS).
RAAS

inhibitors approved for hypertension include the renin inhibitor (Aliskiren), angiotensin
converting enzyme inhibitors (ACEIs), angiotensin II receptor blockers (ARBs), and
aldosterone receptor antagonists (eplerenone, spironolactone). Regarding the combination
product, there are several products of fixed combination doses of ACEIs/HCTZ or
ARBs/HCTZ available for the treatment of hypertension. In addition, the fixed combination
doses of aliskiren/HCTZ (Tekturna HCT®) were approved in January 2008.

2.3 Availability of Proposed Active Ingredient in the United States

Aliskiren is approved for use as either monotherapy or in combination with other
antihypertensive agents in once daily doses of 150 and 300 mg. A fixed dose combination of
aliskiren and HCTZ (Tekturna HCT®) was approved for the treatment of hypertension in
January 2008 as the second line therapy.
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Valsartan is approved for use as monotherapy or in combination with other antihypertensive
agents in once daily doses of 80 mg to 320 mg. It has been marketed for hypertension in
combination with hydrochlorothiazide (Diovan HCT®), and in combination with amlodipine
(Exforge™). Diovan HCT® and Exforge® were approved (July 2008) as initial treatment for
hypertension in patients likely to need multiple drugs to achieve their BP goals.

2.4 Important Issues With Phar macologically Related Products

RAAS inhibitors share certain adverse events (AEs). Because all affect aldosterone, all can
cause increases in serum potassium. All, either through effects on aldosterone

or angiotensin II or both, can cause decreases in renal function. In addition to these AEs shared
by all RAAS inhibitors, ACEIs cause cough, presumably through effects of ACE on the
bradykinin pathway. ACEIs, and to a lesser extent ARBs, cause angioedema. Whether the
latter

is mediated through the bradykinin pathway is not clear. It is assumed that renin inhibitors
should not cause these latter AEs. However, this has not been confirmed in clinical trials.
Finally, ARBs have recently been implicated in rare cases of rhabdomyolysis.

As a combination of renin inhibitor and ARB, it is possible that Valturna™ may increase the
incidence for some above adverse effects caused by RAAS inhibitors.

2.5 Pre-submission Regulatory Activity

At the pre-NDA meeting for Valturna™ submission on February 22, 2007, the Division agree
that Study CSPP100A2327 can be used as the pivotal registration study for the fixed dose
combination tablet of aliskiren/valsartan with dose strengths of 150/160 mg and 300/320 mg
(given once a day as two 150/160 mg tablets). Study CSPV100A2301 has a planned duration
of treatment for 54 weeks (including the initial 2-week low dose treatment) and can be used to
obtain long-term safety data. At least 300 patients have been treated for 6 months in this study.

2.6 Other Relevant Background Information

N/A

3 Significant Findingsfrom Other Review Disciplines

3.1 CMC (and Product Microbiology, if Applicable)

CMC reviewer, Dr. Prafull Shiromani, found several deficiencies and sent a letter to Sponsor
dated March 27, 2009. He also notes that the environmental assessment and biowaiver and
dissolution assessments are completed. He has reported at the review meetings that he believes
the sponsor can address all deficiencies. Please see his review for details on the deficiencies
noted.
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3.2 Animal Phar macology/T oxicology

No preclinical pharmacodynamic or pharmacokinetic studies were performed with the new
combination product. Toxicity studies were conducted with aliskiren and valsartan as free
combinations in the rat and included dose range-finding and 13-week studies. The toxicity
studies were accompanied by toxicokinetic monitoring of the drugs components aliskiren and
valsartan. Based on the proposed therapeutic dose strengths of 150/160 and 300/320 mg
(aliskiren/valsartan), a ratio of approximately 1:1 was used in these preclinical safety studies.

The animal pharmacology and toxicology reviewer, Dr. G. Jagadeesh, judges this application
approvable from the pharmacology and toxicology perspective. Please see Dr. Jagadeesh’s
review for the pre-clinical findings.

4  Data Sources, Review Strategy, and Data I ntegrity

4.1 Sourcesof Clinical Data

The primary source of clinical data for this review was the initial NDA submission dated
November 25, 2008. This submission included one pivotal efficacy trial (Study
CSPP100A2327), two supportive efficacy studies (Studies CSPP100A2203, 2331), and a long
term safety trial (Study CSPV100A2301).

4.2 Tablesof Clinical Studies

The sponsor conducted four clinical studies for the evaluation of efficacy and safety to support
this combination product for the treatment of the primary hypertension in the initial
submission. In addition, the sponsor has conducted PK/PD, and bioavailability and
bioequivalence studies in healthy volunteers with this combination product. Please see the
FDA clinical pharmacologist’s review for tabulations and reviews of those studies. Studies for
efficacy and safety evaluation of this product included in this initial NDA are displayed in the
following Table 1.

Table 1: Studies Supporting Efficacy and Safety in Hypertension

Studies | Country & Study Design, Total No., Race Treatment, Route, Study
Study Dates | Purpose, (w,b,a,0), Age Range Regimen, Duration of Status
Population Studied | (mean), Group No. & Sex Therapy, Dosage
Evaluations (m,f)
#SPP Germany, DB, randomized, 1797 (1343 w, 286 b, 29 1 - 2 wk washout Completed
2327 Spain, US multi-center, a, 139 0) 3 -4 wk run-in 4 wk
start: 27- parallel group, age: 24-84 years (52.2) DB at low dose
Jun-05 placebo and active | groups: 4 (1092m, 705f) followed by forced
end: 5-Sep- | controlled dose 437 (255 m, 182 1) titration to 4 wk DB at
06 escalation study 455 (281 m, 174 ) high dose
with aliskiren (150 | 446 (275 m, 171 f) Aliskiren 150 mg
mg and 300 mg) 459 (281 m, 178 f) titrated to 300 mg
alone and in Valsartan 160 mg
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combination with

titrated to 320 mg

mg in essential
hypertension.

dose of aliskiren and
valsartan and dose of
HCTZ to be increased
to 25 mg, if BP is not
controlled.

valsartan (160 mg Aliskiren/valsartan
and 320 mg) in 150/160 mg titrated to
hypertension. 300/320 mg
#SPP Denmark, DB, randomized, 1123 (1034w,76b,1a, 120) | 2 wk washout, 3-4 wk Completed
2203 France, multicenter, age: 19-88 (56) placebo run-in, 8 wk
Germany, factorial, placebo- | groups: 11 (628m, 495f) | DB. Placebo
Poland, US | controlled, parallel- | 177(97m, 80f) Aliskiren 75 mg
start: 15- group study of 179 (99m, 801) Aliskiren 150 mg
Mar-04 aliskiren and 178 (101m, 77f) Aliskiren 300 mg
end: 12-Oct- | valsartan in 175 (100m, 75f) Valsartan 80 mg
04 hypertension 58 (38m, 20f) Valsartan 160 mg
59 (29m, 30f) Valsartan 320 mg
60 (31m, 29f) Alisk 75 /Val 80 mg
60 (30m, 307 Alisk150 / Val 160 m
60 (35m, 25f) : &
58 (32m, 26f) Alisk 300/Val 320mg
59 (36m, 23f) Val 160/HCTZ12.5 mg
# SPP Germany, 8-wk, DB, 641[554w, 58b, 13a, 160] | 4 wk HCTZ run-in Completed
2331 Spain and randomized, age: 23 — 84 (53.2) 8 wk double blind (DB)
USA parallel group, groups: 4 (365m, 276f) HCTZ 12.5 mg titrated
start: Oct 31 | multicenter study 152 (94m. 58f) to HCTZ 25 mg
2005 with aliskiren/ 166 (92m, 74f) ALI/HCTZ 150/25 mg
end: Jan 11 valsartan/HCTZ 155 (88m, 67f) titrated to ALI/HCTZ
2007 (300/320/25 mg), 168 (91m, 77f) 300/25 mg
aliskiren/HCTZ VAL/HCTZ 160/25 mg
(300/25mg) and titrated to VAL/HCTZ
valsartan/HCTZ 320/25 mg
(320/25 mg) in ALI/VAI/HCTZ
hypertension not 150/160/25 mg titrated
adequately to ALI/VAL/HCTZ
responding to 300/320/25 mg
HCTZ 25 mg.
#SPV Canada, 54-week, Open- 601 (508w, 76b, 8a,90) 2- 4 wk washout Completed
2301 Germany, label, multi-center | age: 23-85 (55) 2 wk at aliskiren 150
Netherlands, | study to assess the | groups: mg and valsartan 160
UsS long-term safety aliskiren/valsartan mg , 52 wk at aliskiren
start: 09- and tolerability of | 404 (223m, 181f) 300 mg and valsartan
Oct-2006 the combination of | aliskiren/valsartan/HCTZ | 320 mg with option of
end: 09-Jan- | aliskiren 300 mg 197 (107m, 90f) add on HCTZ 12.5 mg
2008 with valsartan 320 after 2 months on high

4.3 Review Strategy

This medical officer initially reviewed all of the four trials as shown in table 1. Both the

medical officer and statistician performed detailed reviews of the pivotal placebo-controlled
trial (protocol CSPP100A 2327) for approval from an efficacy aspect. The efficacy section of
this study has also been reviewed by Dr. Thomas Marciniak in the NDA 21-985 (Aliskiren
monotherapy). Some of his review data were referred in the efficacy section of this review. For
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an integrated review of safety, the medical officer relied primarily upon analyses of all of the
trials from table 1.

4.4 DataQuality and Integrity

Sponsor reported that GCP non-compliance issues were identified and confirmed at one study
site (Site 38; washout period N=42 patients; treatment phase N=40 patients) in the long-term
study, Study CSPV 100A 2301. These patients were, therefore, excluded from the analyses
presented in that study report, as data for these patients were considered unreliable. The
decision to exclude the data from analysis was made prior to completion of the study.

Since this NDA is a drug combination application and all of the studies have been conducted in
nearly all of the same sites as the approved NDA 21-985 (Aliskiren monotherapy) and NDA
22-107 (Fixed combination therapy of Aliskiren/HCTZ), where some of them have been
audited by DSI, I do not think any additional audits are required.

From the provided dataset, we did not identify any problems or major discrepancy which might
confound the efficacy and safety results of this NDA.

4.5 Compliancewith Good Clinical Practices

Based on the sponsor’s claims, all studies were conducted in full compliance with Good
Clinical Practice other than the one site in Study CSPV 100A 2301 and in accordance with the
following directives:

1. Declaration of Helsinki and amendments, concerning medical research in humans
(Recommendations Guiding Physicians in Biomedical Research Involving Human
Patients).

2. Directive 91/507/EEC: The Rules Governing Medicinal Products in the European
Community.

3. US 21 Code of Federal Regulations dealing with clinical studies, parts 50 and 56,
concerning informed patient consent and Institutional Review Board approval.

4.6 Financial Disclosures

The sponsor provided a detailed lists of all the clinical investigators participating in studies
SPP100A2327, SPP100A2203, SPP100A2331, and SPV100A2301 conducted at US and non-
US sites. From the list, one investigator from study ®® received $25000 of speaker fees, one
investigator from study | ®® received $25000 of speaker fees, and no clinical investigators are
full or part-time employees of the sponsor. One investigator is the spouse employee of the
Sponsor.
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Since only three investigators have the potential conflicts of interest, these should not prejudice
the results greatly even if there were overt manipulation.

5 Clinical Pharmacology

In order to support the registration of two doses of aliskiren/valsartan fixed combinations for
registration, 150/160 mg and 300/320 mg, a relative bioavailability study, a bioequivalence
study, and, a food effect study were conducted. The data showed that the fixed combination
tablet (300/320 mg, aliskiren/valsartan) is bioequivalent to the free combination of aliskiren
300 mg tablet and 2x160 mg valsartan capsule (clinical service form). Based on the dose
proportionality/ linearity data of the two individual drugs, which showed that the two strengths
of the fixed combination tablets are proportionally similar, and in vitro dissolution profiles in
three different pH media, a biowaiver is accepted for 150/160 mg of aliskiren/valsartan dose
strength. The food effect with 300/320 mg aliskiren/valsartan tablets is similar to 300 mg
aliskiren film-coated tablets (Tekturna™) and 300/25 mg aliskiren/HCTZ film-coated tablets
(Tekturna-HCT®). Since in the pivotal efficacy and safety studies with the aliskiren/valsartan
combination, the treatments were administered to patients without regard to food, it is
recommended that aliskiren/valsartan tablets be taken with a similar pattern as the one
recommended for Tekturna® and Tekturna HCT® in order to achieve a consistent clinical effect.

The pharmacokinetics and pharmacodynamics of aliskiren and valsartan are well established
and have been presented in previous submission (NDA 21-985) for aliskiren monotherapy and
no new PK/PD studies were performed with this fixed combination for this indication. Data
from pervious submission were very briefly summarized in the following. Please see the FDA
clinical pharmacology review for detailed information.

5.1 Pharmacokinetics

Following oral administration of the fixed combination of aliskiren/valsartan 300/320 mg
under fasted conditions, peak plasma concentrations of aliskiren and valsartan are reached in 1
hour and 3 hour (median values), respectively. The mean elimination half-lives of aliskiren and
valsartan are about 34 hours and 12 hours, respectively. The rate and extent of absorption of
both aliskiren and valsartan from the fixed combination tablets are similar to those from the
free combination.

No specific drug-drug interaction studies were conducted with the combination of
aliskiren/valsartan and other drugs. Coadministration of valsartan decreased AUCt and Cmax
for aliskiren by 26% and 28%, respectively. Aliskiren decreased the AUCt and Cmax of
valsartan by 14% and 12%, respectively. Based on the supporting PK/PD data and
safety/efficacy profile in various clinical studies, this magnitude of change is not considered
clinically relevant.
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5.2 Pharmacodynamics

In the drug-drug interaction study with healthy volunteers, valsartan alone increased PRA
while aliskiren alone inhibited PRA. Co-administration of aliskiren prevented the reactive rise
in PRA observed with valsartan. Plasma aldosterone levels decreased following administration
of either valsartan alone, aliskiren alone or the combination. Plasma aldosterone levels tended

to be lower following the administration of the combination, consistent with greater RAS
blockade.

In mildly sodium-depleted normotensive subjects, a single oral dose of 160 mg valsartan
increased PRA, Ang I and Ang II, whereas these were reduced to placebo levels by single oral
doses of 300 mg aliskiren alone or 150/80 mg aliskiren/valsartan combination. In addition,
compared with placebo, 300 mg aliskiren and the 150/80 mg aliskiren/valsartan combination
suppressed urine aldosterone excretion for up to 24 hour after a single oral dose, whereas the
effect of 160 mg valsartan on urinary aldosterone concentration persisted for no more than 12
to 18 hour. Both 300 mg aliskiren and the 150/80 mg aliskiren/valsartan combination reduced
24-hour cumulative urine aldosterone excretion to a significantly greater extent than 160 mg
valsartan.

In sodium-repleted normotensive subjects, a single oral dose of 320 mg valsartan increased
PRA, Ang I and Ang II, whereas 300 mg of aliskiren decreased them for 48 hour. In
combination, 150 mg of aliskiren neutralized the valsartan (160 mg)- induced increase in
plasma angiotensins for 48 hour. The reduction in urinary aldosterone excretion with the
150/160 mg aliskiren/valsartan combination was similar to 300 mg of aliskiren and greater than
that of 320 mg of valsartan and placebo.

5.3 Exposure-Response Relationships

Study was not conducted.

6 Integrated Review of Efficacy

6.1 Indication
The indication for the proposed aliskiren/valsartan fixed-dose combination tablets (Valturna™")
is the treatment of essential hypertension including the following conditions:

e Add-on Therapy: A patient whose blood pressure is not adequately controlled with
aliskiren alone or valsartan (or another angiotensin receptor blocker) alone may be
switched to combination therapy with aliskiren/valsartan.

e Replacement Therapy: Aliskiren/valsartan may be substituted for the titrated components
(aliskiren and valsartan).

e Initial Therapy: Aliskiren/valsartan is indicated for the initial treatment of hypertensive
patients who are likely to need multiple drugs to achieve their blood pressure goals.
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6.1.1 Methods

There are four studies were provided to support the efficacy claim as tabulated in Section 4.2.

Study SPP 100A 2327 is the pivotal study which provides a critical appraisal for supporting the
efficacy.

Studies SPP 100A 2203 and 2331 are active-controlled supportive studies to evaluate the short-
term efficacy of aliskiren/valsartan and aliskiren/valsartan/HCTZ comparing to each
monotherapy.

The long-term open label Study SPV 100A 2301 provide supportive evidence of sustained
long-term efficacy.

For the primary evaluation of efficacy, our review focuses on the Study SPP 100A 2327 for the
initial evaluation of the antihypertensive effects. Since this study has been reviewed by Dr.
Thomas Marciniak, part of his review data and comments were also referred here. We then
examine results of the other studies to answer other critical questions such as the long term
effect, population variation, subgroup analysis, etc.

6.1.2 General Discussion of Endpoints

The primary endpoint in the pivotal study (SPP 100A 2327) and other two, multicenter,
randomized, double-blind, controlled, parallel group trials (SPP 100A 2203 and SPP 100A
2331) was change from baseline in seated trough (i.e., prior to next treatment at the end of the
24-hour inter dosing interval) cuff diastolic blood pressure (DBP). Seated trough cuff systolic
blood pressure (SBP) and overall blood pressure control rate (SBP<130, and 140 mmHg and
DBP <80, 90 mmHg) were analyzed as the important secondary endpoints. In addition,
ambulatory blood pressure measurement (ABPM) done in Study SPP 100A 2327 was also
analyzed.

6.1.3 Study Design

The overall clinical design in this program is to assess whether both monotherapy treatments
contribute to the overall effect in blood pressure reduction of the combination treatment. The
clinical studies in this program included a pivotal efficacy trial (Study CSPP 100A 2327), two
supportive efficacy studies (Studies CSPP 100A 2203 and 2331) and one long-term open label
study (Study CSPV 100A 2301) in patients with mild to moderate hypertension (>90 or >95 to
< 110 mmHg diastolic BP).

The dose selection in the combination was based on aliskiren monotherapy clinical trial data
and the available marketed doses of valsartan that are commonly used for the treatment of

hypertension.

Study CSPP100A 2327 serves as the pivotal efficacy trial for this submission. This is a double-
blind, randomized, parallel group, placebo-controlled dose escalation study in patients with
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essential hypertension. It was an international, four-arm (the two monotherapies, the
combination, and placebo) study with a forced doubling of initial doses at four weeks and
evaluations at four and eight weeks. It enrolled the usual patients with mild-to moderate
essential hypertension (office cuff DBP 95-109 mmHg with mean 8-hour ABPM DBP > 90
mmHg) as an inclusion criterion.

The study randomized 1797 patients, and 1796 were treated. The primary efficacy endpoint
was to evaluate the efficacy of the combination of aliskiren 300 mg and valsartan 320 mg in
patients with essential hypertension by testing the hypothesis of greater reduction in msDBP
from baseline to end of study (Week 8 endpoint) when compared to both monotherapy
components. Major secondary endpoints included change from baseline in msSBP, BP
response and control rates, 24-hour ambulatory BP, and some biomarkers such as plasma renin
activity (PRA), plasma renin concentration (PRC) and plasma aldosterone level. A study
design diagram was summarized in the following table 2.

Table 2: Study design.

Period Screening | Single-blind run-in Double-blind treatment

Duration 1-2 weeks 3-4 weeks Initial dose — 4 weeks Titrated dose — 4 weeks

Placebo

Placebo

Aliskiren 150 mg

Aliskiren 300 mg

Washout [ |

Flacebo

Valsartan 1580 mg

Yalsartan 320 mg

Aliskiren/valsartan
150/160 mg

Aliskiren/valsartan
300320 mg

To support the use of the aliskiren/valsartan combination as initial therapy, a supplemental
analysis was performed on this study. This analysis is to estimate the probability of reaching a
BP goal based on baseline BP, at Week 4 and Week 8 endpoints by treatment group using a
logistic regression model with baseline msSBP and msDBP, respectively, as a covariate, for
the following BP goals:

* DBP control (msDBP < 90 mmHg),

» Aggressive DBP control (msDBP < 80 mmHg),

* SBP control (msSBP < 140) mmHg, and

» Aggressive SBP control (msSBP < 130 mmHg).

In addition to the pivotal study 2327, other studies also provided efficacy information in sub-

groups of the study population and the long-term efficacy information. For the details of the
study designs and the individual study results, please see Appendix 10.1.
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6.1.4 Efficacy findings

6.1.4.1 Primary Endpoint (DBP) and Major Secondary Endpoints

The changes from baseline for seated trough cuff DBP in the pivotal study (Study CSPP 100A
2327) were summarized in the following table 3. The data showed that the combination of
aliskiren/valsartan had a statistically significantly greater change from baseline in the mean
sitting DBP at Week 8, compared with aliskiren and valsartan monotherapies.

Table 3:Sponsor’s change from baseline in mean sitting diastolic blood pressure (mmHg) at
week 8 endpoint in study 2327 (ITT population)

Treatment Group MN LSM change from baseline(SE)

FPlacebo 455 -4.07 (0.41)

Aliskiren 430 -9.02 (10.42)

“Valsartan 453 -9.69 { 0.41)

Aliskiren™alsartan 438 -12.17 { 0.41)

Pairwise Comparison LS M difference in change 95% Cl for LSM P Value+
from baseline (SE) difference

Aliskiren ws. Placebo -4.95 ( 0.58) (-6.07, -3.82) < 0001

“alsartan wvs. Placebo -5.62 ( 0.57) (-6.73, -4.51) <.0001*

Aliskirenalsartan vs. Placebo -5.09 ( 0.57) (-9.22, -6.97) = 0001

AliskirenMalsartan vs. Aliskiren -3.15 ( 0.58) (-4.29, -2.01) <_0001*

AliskirenValsartan vs. Valsartan -2.47F (0.57) { -3.60, -1.35) < 0001*

SE=Standard Error; LSM=Least Squares Mean; Cl=Confidence Interval

Least square means, confidence intervals, and p-values were from an ANCOWVA modesl containing treatment,
region, and baseline.

+ P-“Yalues and treatment comparisons were evaluated at the average baseline lavel.
* Indicates statistical significance at 0.05 level

For the secondary endpoint of SBP in this pivotal study, the changes from baseline was
summarized in the following table 4. The data showed that the combination of
aliskiren/valsartan produced a greater reduction of SBP at Week 8 from baseline, compared
with the placebo and each monotherapy.

Table 4: Sponsor’s change from baseline in mean sitting systolic blood pressure (mmHg) at
week 8 endpoint in study 2327 (ITT population)

Treatment Group N LSM change from baseline(SE)
Placebo 455 -4 56 ( 0.65)

Aliskiren 430 -12.96 { 0.67)

WValsartan 453 -12.75 ( 0.65)
Aliskiren/Valsartan 438 -17.20 ( 0.67)

Pairwise Comparison LSM difference in change 95% CIl for LSM P-Value+

from baseline (SE) difference

Aliskiren ws. Placebo -8.40 (0.93) (-10.22, -6.58) <.0001*
WValsartan ws. Placebo -8.20 (0.91) (-9.99, -6.40) <.0001"
AliskirenfValsartan vs. Placebo -12.64 ( 0.92) (-14.45, -10.8) <. 0001*
Aliskiren/Valsartan vs. Aliskiren -4.24 (0.94) (-6.07,-2.40) <. 0001*
Aliskiren/Valsartan vs. Valsartan -4.44 (0.92) { -6.26, -2 63) = 0001*

SE=5Standard Error; LSM=Least Squares Mean; Cl=Confidence Interval

Least square means, confidence intervals, and p-values were from an ANCOWVA model containing treatment,
region, and baselins.

+ P-Walues and treatment comparisons were evaluated at the average baseline level.

* Indicates statistical significance at 0.05 level.

Source: PT-Table 14.2-2.1b
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At the lower doses, the combination of aliskiren/valsartan 150/160 mg also demonstrated
statistically greater reductions in msDBP and msSBP compared with the aliskiren 150 mg and
valsartan 160 mg monotherapy treatment groups at Week 4 endpoint as showed in the
following tables 5 and 6.

Table 5 : Sponsor’s Change from Baseline in DBP at Week 4 in Study 2327 (Aliskiren 150 mg
and Valsartan 160 mg)

Treatment Group N LSM change from baseline(SE)
Placebo 455 -4.80 ( 0.36)

Aliskiren 430 -7.46 ( 0.37)

walsartan 453 -8.68 ( 0.36)
Aliskiren/valsartan 438 -10.50 ( 0.37)

Pairwise Comparison LS M difference in change 95% CIl for LSM P-Value+

from baseline (SE) difference

Aliskiren ws. Placebo -2.66 ( D.51) (-3.66, -1.66) <0001~
valsartan ws. Placebo -3.88 ( 0.50) (-4.87, -2.89) =.0001*
Aliskiren™alsartan vs. Placebo -5.70 ( 0.51) (-6.69, -4.70) <.0001*
Aliskirenalsartan vs. Aliskiren -3.04 { 0D.51) { -4.05, -2.03) =.0001*
Aliskiren/valsartan vs. Valsartan -1.82 { 0.51) (-2.82, -0.82) 0.0004~

SE=Standard Error; LSM=Least Squares Mean; Cl=Confidence Interval

Least square means, confidence intervals, and p-values were from an ANCOVA model containing treatment,
region, and baseline.

+ P-values and treatment comparisons were evaluated at the average baseline level.

* Indicates statistical significance at 0.05 level

Table 6: Sponsor’s Change from Baseline in SBP at Week 4 in Study 2327 (Aliskiren 150 mg
and Valsartan 160 mg)

Treatment Group M LSM change from baseline(SE)
Placebo 455 -5.24 ( 0.58)

Aliskiren 430 -10.89 ( O.50)

Walsartan 453 -10.85 ( 0.58)
Aliskiren™alsartan 438 -15.29 ({ 0.59)

Pairwise Comparison LS M difference in change 95% CI for LSM P-value+

from baseline (SE) difference

Aliskiren ws. Placebo -5.44 ( 0.83) {-7F.0F, -3.82) = 0Do1*
Walsartan ws. Placebo -5.61 ( 0.82) (-7.21,-4.01) = 0001*
Aliskiren™alsartan vs. Placebo -10.05 { 0.82) {-11.66, -8.43) <. 0D01*
Aliskiren™alsartan vs. Aliskiren -4 .60 ( 0.84) {-6.24, -2.96) = 0001*
Aldiskirenalsartan vs. Walsartan -4.44 ( 0.83) { -6.06, -2.82% = 0DOo1*

SE=Standard Error, LSM=Least Squares Mean, Cl=Confidence Interval

Least square means, confidence intervals, and p-values were from an ANCOWA model containing treatment,
region, and baseline

+ P-values and treatment comparisons were evaluated at the average baseline level.

* Indicates statistical significance at 0.05 level

Regarding the blood pressure control, the proportions of patients achieving BP control targets
(msDBP <90 mm Hg and msSBP < 140 mm Hg) for the four groups at Week 8 endpoint were:
49.32% for aliskiren/valsartan, 37.44% for aliskiren, 33.77% for valsartan, and 16.48% for
placebo. The pairwise comparisons between the treatments indicate that the proportion
achieving the BP control target in the aliskiren/valsartan treatment was statistically
significantly higher compared with both monotherapy groups. Similar results were observed at
Week 4 endpoint. Data were summarized in the following tables 7 and 8. The greater BP
control rates in the aliskiren/valsartan combination group vs. either respective monotherapy or
placebo were seen at all time points starting as early as Week 2 as shown in the following
figure 1.
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Table 7: Between treatment comparison for control rate of blood pressure at Week 8 endpoint
by treatment group (ITT population)

Pairwise Comparison Treatment A Treatment B

n/M [ n/N (%%) P-Value
Aligkiren ws. Placebo 161/430 (37.44) TEi455 (16.48) =< M1
Valsartan ws. Placebo 153/453 (A3TT) TS4355 (16.48) =.0001*
AliskirenMalsarian vs. Placebo 218/438 {42 320 Tai455 (16.48) = D1*
Aliskiren™alsarian vs. Aligkiren 218/438 {49 32) 161/430 (3T7.44) 0.000s*
Aliskiren™alsarian vs. Valsartan 218/438 {49 320 1535453 {33.77) = 0001*

A patient with control in BP is defined as having as a mean sitting diastelic blood pressure = 90 mm Hg and a
mean sitting systolic blood pressure < 1240 mm Hg.

The confrol rate was analyzed by using a logistic regression model with treatment and region as factors and
bassline maDBP as a covariats.

*indicates statistical significance at 0.05 level.

Table 8: Between treatment comparison for control rate of blood pressure at Week 4 endpoint
by treatment group (ITT population)

Pairwise Comparison Treatment A Treatment B

niN %) niN {) P-Value
Aligkiren ws. Placebo 1197430 (27687 707433 (15.38) <. 0001*
Valsartan vs. Placebo 1437453 (3157 TO/455 (15.38) =.0001*
AliskirenJalsarian vs. Placebo 194435 44.29) T0/455 (13.38) < D™
Aliskiren/Jalsarian vs. Aligkiren 194435 44.249) 119430 (27.67) =, 0001*
Aliskiren/Jalsarian vs. Valsartan 1941435 44.249) 14304353 {31.57) 0.0001*

A patient with contral in BP is defined as having as a mean sitting diastolic blood pressure = 20 mm Hg and a
miean sitting sysiolic blood pressure = 140 mm Hg.

The control rate was analyzed by using a logistic regression model with treaiment and region as factors and
bazeline maDBP as a covariate.

*indicates statistical significance at 0.05 level.

Figure 1: Overall BP control rates (%) during treatment (ITT population) (Study 2327)
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In the ambulatory blood pressure analyses, aliskiren/valsartan was statistically superior to both
monotherapies in reducing both the ambulatory DBP and SBP from baseline at Week 8
endpoint. The pairwise comparisons between the combination treatment and each of the
respective monotherapy treatment groups in mean 24-hour ambulatory DBP and SBP are
presented in the following tables 9 and 10. Change from baseline in hourly mean ambulatory
DBP and SBP at Week 8 endpoint is shown graphically by postdosing hour and treatment in
figures 2 and 3.
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Table 9: Change from baseline in Mean 24-hour ambulatory DBP at Week 8 endpoint (ITT

population)

Treatment M LS Mean in change from baseline (SE)
Placeho 21 -1.07 {0.45)

Aliskiren 79 -7.08 (0.45)

Yalsarian 1040 -7.12 (0.44)
Aliskiren/Valzartan g4 -10.31 (0.43)

LS Mean Difference 95% Cl for LSM

Pairwise Compariscn (SE) difference P —value
Aliskiren va. Placsho -5.00 (0.70) [ -7.38, -4.63) = [0001*
YWalzartan ve. Placsho -6.05 ( 0.65) [ -T.33, 4.76) < [001*
Aliskiren/Valzartan vs. Placebo -9.24  0.58) (-10.55, -7.93) < 0001*
Aliskiren/Valzartan ve. Aliskiren -3.24 (0BT) [ -4.55, -1.93) = [0001*
Aliskiren/Valzartan vs. Valzarian =320 (063) [ -4.43 -1.96) = [001*

SE=5tandard Error; LSM=Least Sguarez Mean; Cl=Confidence Interva
Least sguares meanz and the associated standard errorg, confidence intervals, and p-values were from a twio-
way repeated-measures analysis-of-covanance maodsl with treatment, regicn, and post-dozing hours as factors
and baseline mean 24-hour ambulatory DEP az a covariate with treatment by posi-dosing-hour interaction and
autoregressive order 1 covariance structure (481).
LS means were evaluated at the average baseline mean 24-hour ambulatory DBP.
¥ indicates statistical significance at 0.05 level

Table 10: Change from baseline in Mean 24-hour ambulatory SBP at Week 8 endpoint ( ITT

population).

Treatment N LS Mean in change from baseline |SE)
Placeho 81 -1.33(0.67)

Aliskirzn Pt 975 {0ET)

Valzarian 100 -10.11 {060
Aliskiren/Valsartan 04 -14.42(0.62)

LS Mean Difference 95% Cl for LSM

Pairwise Comparison ISE) difference P - value
Aliskiren vs. Placebo -3.42 ( 0.55) (-10.25, -6.33) =.0001*
Valzartan ve. Placsbo -8.78 ( 0.89) (-10.53, -7.02) =0007*
Aliskiren/Valsartan va. Placeho -12.09{0.51) (-14.85 -11.3) =.0001*
Aliskiren//alzartan ve. Aliskiren -4 67 (0.91) [ -G.46, -2.58) =.0001*
Aliskiren//alzartan ve. Valzartan -4 32 (0.86) [ -6.01, -2.62) =0001*

SE=Standard Error; LSM=Least Squares Mean; Cl=Confidence Interva
Least sgquares means and the associated standard errors, confidence intervals, and p-values were from a two-
way repeated-measures analyziz-of-covariance mods! with treatmeant, region, and post-dozing hours as factors
and baseline mean 24-hour ambulatory SBF as a covariate with treatment by post-dosing-hour interaction and
autoregressive order 1 covariance structure (AR1).
LS means were evaluated at the average baseline meaan 24-hour ambulatory SBP.
* indicates statistical signficance at 0.05 level
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Figure 2: Change from baseline in hourly mean ambulatory DBP at Week 8 endpoint by post-
dosing hour and treatment (ITT population, Study 2327)
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Figure 3: Change from baseline in hourly mean ambulatory SBP at Week 8 endpoint by post-
dosing hour and treatment (ITT population, Study 2327)

o °]
E * W
5 s _
5 S :
B o
-g —15 1
=
—20

1 2 2 4 5 6 7 8 8 © 1 12 13 ¥ 15 ¥ ¥ 18 18 20 21 22 23 24
Post—=dosing Hour

=2 Placebo B Aliskiren
== Valsartan 88 LlfiskirenValsartan

In the biomarker evaluations by using the geometric means analysis, renin concentration
increased from baseline by 19.0% in the placebo group, 468.2% in the aliskiren group, 137.8%
in the valsartan group, and 911.5% in the aliskiren/valsartan group at Week 8 endpoint. The
elevation of renin concentration with the combination therapy exceeded the sum of the
increases seen with each monotherapy, suggesting a synergistic effect on RAS blockade. At
Week 8 endpoint, aldosterone increased from baseline by 7.3% in the placebo group while it
decreased from baseline in the active treatment groups; the greatest decrease was seen in the
combination group (-5.9% in the aliskiren group, -25.2% in the valsartan group, and -30.5% in
the aliskiren/valsartan group) based on the change in the geometric means. PRA values
increased from baseline to Week 8 endpoint in both the placebo (18.2%) and valsartan (159.6%)
groups, while it decreased in both the aliskiren and aliskiren/valsartan groups (-72.6% and -
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43.9%, respectively) based on the change in the geometric means. The addition of aliskiren to
valsartan therapy was shown to inhibit PRA despite the fact that valsartan monotherapy
increases PRA and the combination produces a reactive rise in renin concentration. Data were
summarized in the following table 11.

Table 11: Change from baseline of plasma biomarkers - Study 2327 (ITT population)

PRC change from PRA change from Aldosterone
baseline baseline change from
Treatment baseline

GM Yo" GM ke GM Vo™

Placebo 1.120 19.0 1182 18.2 1.073 7.3
Aliskiren 300 mg 5 682 468 2 0274 -T2 6 0 941 -59
Walsartan 320 mg 2 378 137 8 2 596 159 6 0748 252
Aliskiren/valsartan 300/320 mg 10 115 911 5 0 561 -43 9 0 695 -305

GM = Geometric mean of change from baseline defined as Geometric mean at Week 8
endpoint'Baseline.
“%o=(GMN-1)x100

6.1.4.2 Long term efficacy

The long-term efficacy was evaluated in Study CSPV 100A 2301. This is a 54 week, open-
label, multicenter study evaluating the long-term safety of the combination of
aliskiren/valsartan 300/320 mg in patients with essential hypertension (msDBP > 90 mmHg
and < 110 mmHg). Long-term safety was the primary objective, and long-term efficacy was
the secondary objective. This study was comprised of a 1-4 week washout phase, and a 54
week treatment phase. During the first two weeks of the treatment, aliskiren/valsartan was in
150/160 mg and then 300/320 mg for the remaining 52 weeks. Optional addition of HCTZ
(12.5 mg with increase to 25 mg) was allowed for patients not adequately controlled (after 10
weeks of treatment).

In the overall population, a clinically significant mean reduction from baseline in msDBP and
msSBP from baseline was observed as early as Week 2 (after initial treatment with
aliskiren/valsartan 150 mg/160 mg) and continued throughout the study (following treatment
with aliskiren/valsartan 300 mg/320 mg) as summarized in the following table 12.

Table 12: Change from baseline in msDBP and msSBP (mmHg) by time on treatment — Study
V2301 (Treated population)

Aliskiren/valsartan™ Aliskiren/valsartan/HCTZ* Total
Mean change Mean change Mean change
Week n* msDBP msSBP n# msDBP msSBP n# msDBP msSBP
Week 2 398 -9.1 -12.5 197 -5.6 -8.1 595 -7.9 -11.0
Week 4 386 -12.2 -16.9 1985 -8.1 -11.0 582 -10.8 -15.0
Week & 370 -14.0 -20.5 197 T -12.2 567 -11.8 -17.6
Week 10 357 -15.6 -23.1 197 -6.9 -10.0 564 -12.5 -18.4
Week 14 346 -15.7 -23.0 197 -10.1 -16.7 543 -13.7 -20.7
Week 18 339 -16.4 =241 194 -12.7 -19.9 533 -15.0 -22.6
Week 28 335 -16.1 -24.8 189 -13.7 -23.5 524 -15.2 -24.3
Week 41 327 -15.9 -24.7 178 -13.9 -23.5 505 -15.2 -24.3
Week 54 322 -14.5 -21.8 169 -13.6 -23.1 491 -14.2 -22.3
Endpoint™ 398 -13 6 -19.7 197 -13.1 -22 1 595 -13.4 -20.5

= Aliskiren/valsartan group was patients who received only aliskiren/valsartan. Aliskirenfvalsartan/HCTZ group
was patients who received HCTZ in addition to aliskiren/valsartan at any time in the study.
T n number of patients with cbservations at baseline and timepoint. Endpeoint was Week 54 value or LOCF.

Overall, more than 85% of patients achieved BP response, and more than 70% achieved BP
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control between Week 18 and Week 54 as shown in the following tables 13 and 14. Please be
noted that this is an open-labeled without placebo controlled study and it has no randomized
withdraw study. Therefore, it would be difficult to evaluate its real efficacy.

Table 13: Patients achieving blood pressure control by visit and treatment group — Study
V2301 (Treated population)

Aliskiren/valsartan Aliskiren/valsartan/HCTZ™ Total
- N=197 N=601
MN=4 04
VWeek (WVisit) Total n (%) Total n (%) Total n (%)
Veek 2 (Wisit 5) 308 166 (41.7) 197 20 (14.7) 505 195 (32.8)
VWeek 4 (Wisit 6) 386 226 (58.5) 196 41 (20.9) 582 267 (45.9)
Week 6 (Wisit 7) 370 259 (70.0) 197 38 (19.3) 567 297 (52.4)
Week 10 (Wisit 8) 357 308 (B86.3) 197 29 (14 7F) 554 337 (60.8)
Week 14 (Wisit ©) 346 300 (86.7) 197 T3 (3T.1) 543 AT3 (65.T)
Week 18 (Wisit 10) 330 302 (89.1) 194 105 (54.1) 533 A07 (76.4)
Week 28 (Wisit 11) 335 Z2OT (88.7) 189 111 (58.7) 524 408 (T7.9)
Week 41 (Wisit 12) 32T 284 (86.9) 17s 111 (62.4) 505 305 (75.2)
WWeek 54 (Wisit 13) 322 248 (77.0) 169 104 (61.5) 491 352 (71.7)
Endpoint™ 308 284 (71.4) 197 114 (57.9) 505 308 (66.9)

Blood pressure control defined as msDBPFP = 90 mmHg and msSBP = 140 mmHg.

Total was the number of patients with observations at both baseline and timepoint.

N is the number of patients Mmeeting the criteria for blood pressure control

Proportions are calculated from the number of patients meeaeting the criteria for blood pressure
control divided by the number of patients with observations at both baseline and endpoint

(/T otal)

= Aliskirend/valsartan group is defined as patients who received only aliskiren/valsartan.
Aldiskirend/valsartan/HCTZ group is defined as patients who received HCTZ in addition to
aliskiren/valsartan at any time during the study.

— Endpoint was the valus at Week 54 or the LOCF based upon the awvailability of measuraments

Table 14: Patients achieving a blood pressure response in msDBP by visit and treatment group
— Study V2301 (Treated population)

Aliskiren/valsartan™ Aliskiren/valsartan/HCTZ" Total
MN=404 N=197 MN=601
Week (Visit) Total n (%) Total n (%) Total n (%)
Week 2 (Visit 5) 398 257 (64.6) 197 a0 (40.8) 595 337 (56.6)
Week 4 (Visit 6) 3886 312 (80.8) 196 106 (54.1) 582 418 (71.8)
Week 6 (Visit 7) 370 329 (85.9) 197 99 (50.3) 567 428 (75.9)
Week 10 (Visit 8) 357 343 (96.1) 197 90 (45.7) 554 433 (78.2)
Week 14 (Visit @) 346 330 (95.4) 197 128 (65.0) 543 458 (84.3)
Week 18 (Visit 10) 339 326 (96.2) 194 146 (75.3) 533 472 (88 .6)
Week 28 (Visit 11) 335 318 (94.9) 189 156 (82.9) 524 474 (90.5)
Week 41 (Visit 12) 327 311 (95.1) 178 145 (81.9) 505 456 (90.3)
Week 54 (Visit 13) 322 2890 (89.8) 169 137 (81.1) 491 426 (86.8)
Endpoint™ 398 336 (84 .4) 197 155 (78.7) 595 491 (82.5)

Blood pressure response defined as a msDBP < 90 mmHg or a = 10 mmHg reduction from
baseline (Visit 4) value.

Total is the number of patients with observations at both baseline and timepoint.

n is the number of patients meeting the critena for blood pressure control.

Proportions are calculated from the number of patients meeting the critena for blood pressure
control divided by the number of patients with observations at both baseline and timepoint.

* Aliskiren/valsartan group defined as patients who received only aliskiren/valsartan.
Aliskiren/valsartan/HCTZ group defined as patients who received HCTZ in addition to
aliskiren/valsartan at any time during the study.

-~ Endpoint was the value at Week 54 or the LOCF based upon the availability of measurements.

6.1.4.3 Sub-groups of the study population

The subgroups of the study population were examined to search for differences in efficacy
related to the age, gender, race/ethnicity or the disease factors including obesity, diabetes, renal
impairment and hypertension stage at baseline. The FDA statistician also examined and
compared the efficacy across regions.
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Approximately 85% of patients were aged under 65. Baseline msDBP was similar between age
and treatment groups. Mean change from baseline at Week 4 endpoint and Week 8 endpoint
for both age categories (less than 65, 65 or older) was greatest in the aliskiren/valsartan
combination treatment group. For msSBP baseline pressures were lower in the under 65 age
group by approximately 8-10 mmHg. At both Week 4 and Week 8 endpoints msSBP had
decreased in all treatment groups, with the greatest mean decrease observed for the
aliskiren/valsartan combination in both age groups.

Control rates for patients aged less than 65 and those aged 65 and over were greatest for the
aliskiren/valsartan combination at Week 8 endpoint. At Week 4 endpoint in patients aged
under 65 the control rate was greatest for the aliskiren/valsartan (150/160 mg) combination.
For the patients aged 65 or over, control rates at Week 4 endpoint were similar for the
aliskiren/valsartan and valsartan treatment groups. Data were summarized in the following
tables 15 and 16.

Table 15: Change from baseline to Week 4 Endpoint and Week 8 Endpoint in msDBP and
msSBP by age group — Study 2327 (ITT population)

Baseline Endpoint Change from baseline
Treatment n Mean Mean Mean Placebo subtracted
Age group <65 =65 <65 =65 <65 =65 <65 =65 <65 =65
msDBP
Week 4 Endpoint
Placebo 391 54 1007 99.3 95.6G 947 -5.0 -4.7
Al 150 mg 380 50 1002 100.6 928 91.9 -7.5 -87 2.5 -4.0
“al 160 mg 397 56 1004 100.2 91.5 90.9 -8.9 -9.2 -3.9 -4.5
Alinvval 150180 mg 385 53 1001 Q9.6 893 90.2 -10.8 -4 5.8 -4.7
Week 8 Endpoint
Placebo 391 G54 1007 99 3 96 6 94 .0 -4.0 -53
Al 300 ma 380 50 1002 100.6 911 92.0 9.2 -8.6 5.2 -3.3
“Wal 320 mg 397 56 1004 100.2 907 89 2 -9 7 -11.0 57 -5.7
Alinval 300/320 mg 385 53 1001 99.6 87.9 87.1 -12.2 -12.5 -5.2 -7.2
msSBP
Week 4 Endpoint
Placebo 391 54 1533 1601 147.8 1546 -5.5 -55
Al 150 ma 380 S50 152.8 1631 1421 151.0 -10.7 -12.2 5.2 -6.7
“al 1680 mg 397 56 153 2 161.8 1420 1504 -11.1 -11.4 5.6 -5.9
Alinval 1501680 mg 385 53 1517 160 4 1367 144 .8 -15.0 -15.6 9.5 -10.1
Week 8 Endpoint
Placebo 391 54 153.3 1601 148.6 155.0 -4.7 -5.1
Al 300 ma 380 50 1528 1631 139.9 148.7 -12.9 -14.5 -8.2 -9 .4
“Wal 320 mag 397 56 153 .2 161.8 1400 1496 -13.1 -12.2 -84 -7
Alinval 300/320 mg 385 53 1517 160.4 1325.0 141.4 -16.7 -19.0 -12.0 -13.9
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Table 16: Overall BP control rates (%) at Week 4 (low dose) and Week 8 (high dose)
endpoints, by demographic subgroup — Study 2327 (ITT population)

Low-Dose Week 4 Endpoint (LOGF)

High-Dose Week 8 Endpoint (LOCF)

Aliskiren WValsartan Alinval Aliskiren WValsartan Alifval

Placebo 150 mg 160 mg 150/160 Placebo 300 myg 320 myg 300/320
Total, N 455 430 453 438 455 430 453 438
%o of patients 15.38 27.87 31.57 44.29 16.48 S7.44 33.7T7 49.32
Age group®
= b5 years 391 380 397 385 391 380 397 385
n (% of patients) 63 (16.1) 109 (28.7) 127 (32.0) 179 {46.5) | 65 (16.6) 147 (38.7) 139 (35.0) 193 (50.1)
= B85 years 64 50 56 53 64 50 56 53
n (% of patients) 7(10.9) 10(20.0) 16(28.6) 15(28.3) | 10(15.68) 14(28.0) 14 (25.0) 23 (43.4)
Sex
Male 278 252 279 270 278 252 279 270
n (% of patients) 40 (14.4) 65(258) 79(283) 117 (43.3)| 43 (15.5) 95 (37.7) 89 (31.9) 133 (49.3)
Female 177 17a 174 168 177 178 174 168
n (% of patients) 30 (16.9) 54 (30.3) 64(356.8) 77(458) | 32(181) 66(37.1) 64 (36.8) 83494
Race®
Caucasian 346 321 327 333 346 321 327 333
n (% of patients) A6 (13.3) 90 (28.0) 102 (31.2) 155 (46.5)| 57 (16.5) 128 (39.9) 109 (33.3) 180 (54.1)
Black 58 69 a8 58 63 59 58 58
n (% of patients) 12 (17.6) 15 ({21.7) 26(29.5) 21({362) | 10{147) 15(21.7) 27 (30.7) 22 (37.9)
Ethnicity™
Hispanic 73 56 74 T2 T3 66 T4 T2
n (%% of patients) 13 (17.8) 15(22.7) 26(35.1) 26 (36.1) | 14(19.2) 25 (37.9) 21 (28.4) 32 (44.4)
Obesity,
BMI (kg/m™)®
20 =BMi= 30 239 204 220 227 239 204 220 227
n (%6 of patients) A7 (15.5) 60 (29.4) 70(31.8) 103(454)| 40(16.7) 75(36.8) 75(34.1) 116 (51.1)
BEMI = 30 210 217 228 198 210 217 228 198
n (% of patients) 31 (14.8) 55(253) 73(320) 84{424) | 32(152) &1(373) 77 (33.8) 94 ([475)

a: The number of patients in racial subpopulations Asian, Native American, Pacific Islander, and other; in the age
subpopulation = 75 years; in ethnicity subpopulations Chinese, Indian, Japanese, and mixed; and in obesity
subpopulation BMI < 20 ka/m~ were too small for meaningful comparisons.

Regarding the race in this study, only five patients were classed as a Pacific islanders, three
patients were native Americans, and the Asian and Others sub-populations were also very
small making interpretation of these data difficult. Therefore, the comparison is focused on
Caucasians and Blacks. After the placebo subtraction, the msDBP change from baseline to
Week 8 endpoint for the aliskiren/valsartan combination therapy was -8.8 mmHg, -5.1 mmHg
for aliskiren and -6.0 mmHg for valsartan in Caucasians. In Black patients, the mean change
from baseline to Week 8 endpoint in msDBP was -6.1 mmHg, -4.0 mmHg and -4.4 mmHg for
the aliskiren/valsartan 300/320mg combination, aliskiren 300 mg, and valsartan 320 mg
treatment groups, respectively. Similarly, the aliskiren/valsartan combination treatment group
had the greatest mean reduction in msSBP at Week 4 and Week 8 endpoints for both Blacks
and Caucasians. Data were summarized in the following table 17. It seems that both the
monotherapies and the combination therapy are more effective in Caucasians than Blacks.

Table 17: Change from baseline to Week 4 Endpoint and Week 8 Endpoint in msDBP and
msSBP by race — Study 2327 (ITT population, Statistician review table)

Half Dose at 4 weeks Full Dose at 8 weeks
White Black White Black
SBP DBP SBP DBP SBP DBP SBP DBP
Aliskiren -6.1 -2.9 -4.2 -1.9 -8.6 -5.0 -6.2 -4.0
Valsartan -6.4 -4.2 -4.4 -3.0 9.1 -6.0 -4.7 -4.5
Combo -11.0 -6.4 -4.7 -3.3 -13.6 -8.7 -6.5 -6.1

36




Clinical-Statistical Review
Shen Xiao, M.D., Ph.D., Ququan Liu, M.D., M.S.
NDA 22-217; SN-000

Aliskiren/Valsartan (Valturna™)

Change from baseline in msDBP and msSBP by gender is shown in the following table 18.
Approximately 60% of patients were male. Baseline msDBP and msSBP were similar between
males and females. The change from baseline was greatest in the aliskiren/valsartan treatment
group for both genders at Week 4 and Week 8 endpoints.

Table 18: Change from baseline to Week 4 Endpoint and Week 8 Endpoint in msDBP and
msSBP by gender — Study 2327 (ITT population)

Baseline Endpoint Change from baseline

Treatment mn Meamn Mean Mearn Placebo subitractec
Gender LV F n F mM . F LY F n 7 F
ms=DBP

WWeek 4 Endpoint

Placebo 278 177 1007 1To0 1 o059 fe s S =1 - 5 -5.3

Adi 150 rma 252 1T7s 100 5 tel=l= ] o3 2 91 .9 -7 .3 -2.0 2.5 -2
al 150 g 27Vo 17 1007 (= k== o1.9 =207 -8.8 -2 2 —3 O -3 9
AldiNal 150180 mag 27O 158 100 4 t= =S 29 7 29 .0 -10.& -10.7 -5.8 -5
WWeek 8 Endpoint

FPlacebo 2rs 177 1007 1001 Q6.5 25 9 — 2 —t 2

Al 300 ma 252 17s 100 5 990 9 o1.5 D07 -9 O -9.3 = -5.1
Wal 220 g 279 174 100 7F te L=l = o1.1 20 5 -9 & —-10.3 -5 = |
Aldi™val 3007320 mg 27O 1585 100 _ 4 99 G 88 2 57 . 2 -1z =2 12 4 —5_0 -8.2
msSBP

Week 4 Endpoint

FPlacebo 2rs 177 153 4 155 <4 148 8 1487 — S =]

Al 150 ma 252 17s 153 5 1547 1431 143 2 -10_4 -11.5 -5.8 -4 7
al 180 g 279 174 153 8 155 O 142 5 144 0 =112 =110 5.6 - 2>
Adival 1500180 mg 27Fo 158 152 1 1536 N13F <4 1351 L =1 -15.5 L =
Week 8 Endpoint

Placebo 2rs L 153 4 155 4 T4 O 1501 —=t -5 .32

Adil 300 ma 252 1Trs 153 5 1547 140 5 141 .5 -13.0 —13.1 -8 =]
“Wal 320 ma 279 174 153 8 1550 1408 141 S -13.0 -13.1 -8 -r.a
AdiNval 300/220 g 27O 158 152 1 153 6 135 .8 135 7 —-1E - =179 -12.0 12 s

In the disease factors analysis, all body mass index (BMI) sub-populations showed the greatest
mean decrease from baseline in msDBP and msSBP in the aliskiren/valsartan combination
treatment group as shown in the following table 19.

Table 19: Blood pressure changes at Week 8 endpoint by body mass index -Study 2327 (ITT
population).

EMI category Placebo Aliskiren 300 mg Valsartan 320 mg Aliskiren/fvalsarta
n 300/320 mg

Mean change from baseline msDBP (mmHg)

n Mean n MMean n Mean n Mean
= 20 Kg/fm~ 3 -3.2 S -12.5 3 -5.3 8 -15.0
20 to = 30 Kgfm?® 239 -4.5 204 == 2220 -10.2 227 -12.8
= 30 Kg/m~ 210 -3.8 217 -8.9 228 9.7 1958 - 11.7

Mean change from baseline msSBP (mmHg)

n Mean n MMean ™ Mean n Mean
= 20 Kg/m~ 3 -5.3 S -17.5 3 5.3 =] -31.6
20 to = 30 Kg/m~ 239 4.2 204 129 220 -14.0 227 -17.6
= 30 Kg/m* 210 -5.3 217 -13.1 228 -12.3 198 -15.8
N = number of patients at baseline and Week 8 endpoint

In patients with mild to moderate renal impairment, the aliskiren/valsartan combination
showed greater reductions in msDBP and msSBP, as well as greater BP control rate, than the
component monotherapies as shown in the following table 20.

Table 20: Number of patients by disease characteristics at baseline (Study 2327) (ITT
population)

Aliskiren/

Characteristic Placebo Aliskiren Valsartan Valsartan

Category/Statistic MN=455 MN=430 MN=453 MN=438
Hypertension stage 2, n 279 253 270 242
GFR (MImin/1.73 m~), n

30 = GFR = 60 13 =] 10 11

50 = GFR = 90 210 216 219 215

GFR = 90 255 195 219 200
Diabetes (ves), n 39 59 49 44
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In the subgroup analysis for patients with stage 2 hypertension, both aliskiren/valsartan
combination doses proposed for registration (150/160 mg and 300/320 mg) demonstrated
statistically significantly greater msDBP and msSBP reductions than the respective
monotherapies. In addition, Statistically significantly greater BP control rates in both the low-
dose and high-dose aliskiren/valsartan combinations versus component monotherapies were
also observed in overall control rate (percentages of patients with msSBP < 140 mmHg and
msDBP < 90 mmHg) in these population. Data were summarized in the following tables 21
and 22.

Table 21: Placebo-subtracted LS mean reduction in msSBP / msDBP (mmHg) at Week 4 (low
dose) and Week 8 (high dose) endpoints (Stage 2 hypertension patients) (Study 2327).

RS ™I AlsenSgomo
Change in msDBP (mmHg) (primary efficacy variable)
Placebo — -2.517% -5.087
walsartan 160 mg (Week 4) -3.71° -5.15% b= —
valsartan 320 mg (Week 8) -5.527 — -§.75 *>b*
Change in msSBP (mmHg) (key secondary efficacy variable)

Placebo — -5.597 -8.91°
valsartan 160 mg (Week 4) -6.04% —11.1*=F —
valsartan 320 mg (Week 8) -9.037 — -14.35 B¢

Endpoint is the LOCF to Week 4/8. Placebo change from baseline:
msDBP was -4 .56 mmHg and -3 .94 mmHg,. Week 4 and Week 8 endpoints, respectively.
msSBP was -5.85 mmHg and -4.76 mmHg, Week 4 and Week 8 endpoints respectively.

Statistically significant difference (p <0.05): a: vs. placebo; b: vs. aliskiren component; ¢: vs. valsartan component

Table 22: Overall BP control rates (%) at Week 4 (low dose) and Week 8 (high dose)
endpoints (Stage 2 hypertension) (Study 2327)

Placebo Aliskiren 150 mg Aliskiren 300 mg
(Week 4 / Week 8) (Week 4) (Week 8)
Overall BP Control Rate (%)—Stage 2 hypertension
Placebo (Week 4 / Week 8) 72/90 14 6° 24 5°
Valsartan 160 mg (Week 4) 18.1% A0 R —
Valsartan 320 mg (Week 8) 22.6° 3gg®te

Endpoint is the LOCF to Week 4/8. Blood Pressure Control = msDBP < 90 mm Hg and msSBP < 140 mm Hg
Please refer to Table 4-3 for number of patients in each treatment group with Stage 2 hypertension
Statistically significant difference (p <0.05): a: vs. placebo; b: vs. aliskiren component; ¢: vs. valsartan component

Regarding a BP control goal of 130/80 mmHg in patients with diabetes or renal disease, a
greater proportion of patients with diabetes or different levels of renal impairment treated with
either the low-dose or high-dose aliskiren/valsartan combination achieved greater overall BP
control rates (defined as msSBP < 130 mmHg and/or msDBP < 80 mmHg) relative to
component monotherapies as shown in the following table 23.
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Table 23: Overall BP control rates (%) of 130/80 mmHg at Week 4 (low dose) and Week 8
(high dose) endpoints (Study 2327)

Low Dose Week 4 (LOCF) High Dose Week 8 (LOCF)

BP control (mmHg). % of patients msSBP < 130/ msDBP < 80 msSBP < 130 /f msDBP < 80

Total

Placebo (N=455) 1.8 1.5

Aliskiren {N=430) 4.4 7.9

Walsartan (N=453) 5.0 5.5

Aliskiren™/alsartan (N=438) 9.8 16.2
Diabetes (yes)

Placebo (N=3%9) 26 2.6
Aliskiren (N=59) 5.8 13.6
walsartan (N=49) 8.2 6.1

Aldiskiren™valsartan (MN=44) 9.1 20 5

Renal function: 30 =< GFR < 60 (mMmI/mMin/1.73 m2)—moderate impairment

Flacebo (M=132})
Aliskiren (N=9)
Walsartan (N=10)

0]
u]
8]

Aliskiren™/alsartan (N=11) 18.2 36.4
Renal function: 60 = GFR < 20 {(MIMin/1.73 m2)—mild impairment

Placebo (MN=210) 1.4 1.9
Aliskiren (N=2186) 4.2 8.3
Walsartan (N=219) 55 5.9
Aliskiren™alsartan (N=215) 7.9 11.6
Renal function: GFR =2 920 (mifmMin/1.73 m2Z)—no impairment

Placebo (MN=225) 22 1.3
Aliskiren(N=195) 5.1 7.7
Walsartan (N=219) 5.8 5.5
Aliskiren™alsartan (N=200) 11.0 19.5

The efficacy was examined and compared across all regions. The result was shown in Table
24. It appears that there are some variations in the efficacy of the combination of
Aliskiren/Valsartan across regions, some regions show a higher efficacy (i.e. Spain) and some
show a lower efficacy (i.e. Germany South). However, this inconsistent efficacy may not be a
big concern, because the trend in reduction of msDBP is obviously shown across regions and
the variations may be due to a lower power of a smaller sample size of region.

Table 24 Statistical analysis of change form baseline in mean sitting diastolic blood pressure at

Week 8 endpoint by region (ITT, Statistician review table)

Region Treatment Group L SM change from
(N) baseline
US West (288) Placebo -4.1
Aliskiren -11.3
Valsartan -94
Aliskiren/Valsartan -13.4
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -9.3(-6.6,-12.1)
Aliskiren/Valsartan vs. Aliskiren -2.2 (-0.6, 5.0)
Aliskiren/Valsartan vs. Valsartan -4.0 (-1.2, -6.8)
Treatment Group L SM change from
baseline
US West Placebo -1.9
North & West Aliskiren -9.9
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South Central Valsartan -10.5
(313) Aliskiren/Valsartan -12.1
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -10.2 (-7.4,-12.9)
Aliskiren/Valsartan vs. Aliskiren -2.2 (-0.5, 5.0)
Aliskiren/Valsartan vs. Valsartan -1.6 (-1.1,4.4)
Treatment Group L SM change from
baseline
US south Placebo -6.6
Atlantic, East Aliskiren -7.8
South Central Valsartan -11.1
and Puerto Aliskiren/Valsartan -12.7
Rico (277) Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -6.1 (-3.3,-9.0)
Aliskiren/Valsartan vs. Aliskiren -4.9 (-2.0,-7.9)
Aliskiren/Valsartan vs. Valsartan -1.6 (-1.2,4.4)
Treatment Group L SM change from
baseline
US Northeast Placebo -3.2
& East North Aliskiren -8.1
Central (213) Valsartan -8.9
Aliskiren/Valsartan -11.8
Pair-wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -8.6 (-5.1,-12.1)
Aliskiren/Valsartan vs. Aliskiren -3.7 (0.1, -7.2)
Aliskiren/Valsartan vs. Valsartan -2.9 (-0.6, 6.3)
Treatment Group L SM change from
baseline
Germany Placebo -6.2
North (288) Aliskiren -9.9
Valsartan -10.8
Aliskiren/Valsartan -14.1
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -7.9 (-5.3, -10.6)
Aliskiren/Valsartan vs. Aliskiren -4.2 (-1.5,-7.0)
Aliskiren/Valsartan vs. Valsartan -3.3(-0.7,-5.9)
Treatment Group L SM change from
baseline
Germany Placebo -3.0
South (266) Aliskiren -7.9
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Valsartan -8.9
Aliskiren/Valsartan -9.6
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -6.6 (-3.7,-9.5)
Aliskiren/Valsartan vs. Aliskiren -1.8 (-1.2,4.7)
Aliskiren/Valsartan vs. Valsartan -0.7 (-2.3, 3.8)
Treatment Group L SM changefrom
baseline
Spain (131) Placebo -3.8
Aliskiren -7.8
Valsartan -7.7
Aliskiren/Valsartan 11.7
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -7.9 (-3.7,-12.0)
Aliskiren/Valsartan vs. Aliskiren -4.0 (-0.2, 8.1)
Aliskiren/Valsartan vs. Valsartan -4.0 (-0.1, 8.2)

To be considered for first-line therapy with this combination, estimates of the probability of
reaching a BP goal (systolic BP <140 or 130 mmHg and diastolic BP <90 or 80 mmHg) at
endpoint were determined by analyses using a logistic regression model with baseline as a
covariant. Extensive model assessment of goodness-of-fit was required. A statistical review
for this analysis and model assessments was prepared in a separate review. As shown in the
following figures 4 and 5, as baseline BP increased, the probability of achieving BP control
decreased in all groups. However, at all levels of baseline BP, the probability of achieving
systolic or diastolic goal was higher with the combination than with either monotherapy. The
greater probability of achieving systolic or diastolic goal with the combination over
monotherapies was also observed for low dose aliskiren/valsartan 150/160 mg at the week 4
endpoint.

Figure 4: Probability of DBP (< 90 mmHg) control and SBP (< 140 mmHg) control at Week 8
endpoint (ITT population, Study 2327)
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Figure 5: Probability of DBP control (< 80 mmHg) and SBP (<130 mmHg) control at Week 8
endpoint (ITT population, Study 2327)
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6.1.4.4 Other supportive trials or Data

Two short term active-controlled studies (Studies CSPP 100A 2203 and 2331) were submitted
for analysis of the efficacy.
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Study 2203 is a Phase IIB, randomized, double-blind, placebo-controlled, multifactorial,
multi-center, parallel-group study of aliskiren alone compared to placebo; the combination of
aliskiren and valsartan compared to their component monotherapies; and the combination of
valsartan and HCTZ compared to the combination of aliskiren and valsartan in patients with
uncomplicated essential hypertension (msDBP > 95 mmHg and < 110 mmHg). The study was
designed as a pivotal trial for efficacy and safety of aliskiren monotherapy and as proof-of-
concept for the combination; and therefore, the combination groups had only approximately
one-third the sample size of the aliskiren monotherapy group. The study was comprised of 2
periods:a single-blind placebo run-in period (3-4 weeks), and a randomized, double-blind 8-
week treatment period with 11 treatment groups (aliskiren 75 mg, 150 mg or 300 mg; valsartan
80 mg, 160 mg or 320 mg; combination of aliskiren and valsartan 75/80 mg, 150/160 mg, or
300/320 mg; valsartan and HCTZ 160/12.5 mg; and placebo). The primary objective was to
confirm the BP lowering effects of aliskiren 75 mg, 150 mg and 300 mg given alone versus
placebo at endpoint, and a secondary objective (proof of concept) was to assess the BP
lowering effects of the combination of aliskiren and valsartan (75/80 mg, 150/160 mg and
300/320 mg) compared with their component monotherapies at endpoint.

The BP lowering effects in msDBP and msSBP of the combination of aliskiren and valsartan
(75/80 mg, 150/160 mg and 300/320 mg) compared with their component monotherapies

were not reaching statistical significance. Since there is a substantial placebo effect (placebo
LSM change from baseline: -8.6 mm Hg in msDBP and -10.0 mm Hg in msSBP) in this study,
it may be difficult to make accurate interpretation of the overall study results. Please see
detailed information in the appendix for this study.

Study 2331 is a multicenter, randomized, double-blind, parallel group supportive study
conducted in 639 hypertensive patients who were not adequately responsive to HCTZ 25 mg
monotherapy. The total duration of study participation for each patient, inclusive of all phases,
was approximately 12 weeks, and consisted of a 4-week single-blind run-in period and a 8-
week randomized double-blind, treatment period (4 weeks of low-dose treatment, followed by
4 weeks of high-dose treatment), with 4 treatment groups. The primary efficacy variable was
the change from baseline in msDBP at the endpoint. Change from baseline in msSBP was a
key secondary efficacy variable.

The combination of aliskiren and valsartan with 25 mg HCTZ resulted in statistically greater
mean reductions in msDBP and msSBP at the Week 4 (low dose) and Week 8 (high dose)
endpoints than either respective low-dose or high-dose combination of monotherapy with
HCTZ (aliskiren/HCTZ or valsartan/HCTZ). The study results support the use of
aliskiren/valsartan with other antihypertensives such as HCTZ. Data were summarized in the
following table 25.

Table 25 Statistical analysis of change from baseline in msDBP and msSBP at Week 4 (low
dose) and Week 8 (high dose) Endpoints (ITT population) (Study 2331)
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msDEP msSEBEP
Low Dose High Dose Low Dose High Dose

Week 4 (LOCF) Week 8 (LOCF) Week 4 (LOCF) Week 8 (LOCF)
Treatment group N LSM change from baseline(SE)
HCTZ 151 6.5 (0.71) 6.4 ( 0.70) -7.2 { 1.08) 5.3 (1.12)
AlHCTZ 164 -10.0 { 0.68) -10.5 ( 0.67) -12.7 ( 1.03) -15.0 ( 1.08)
val/HCTZ 154 -12.1 ( 0.70) -13.5 (0.70) -14.6 ( 1.07) 183 (1.12)
AliivallHCTZ 168 -14.6 { 0.67) -15.9 ( 0.67) -18.5 ( 1.02) -21.6 ( 1.07})
Pairwise Comparison LSM difference in change from baseline (p-value)
AlivallHCTZ  ws. AlVHCTZ -4.6 (<0.0001%) -5.4 (<0.0001%) -5.8 (<0.0001*) 6.5 (<0.0001*)
AlivallHCTZ ~ vs. VallHCTZ -2.5 (0.0109%) -2.4 (0.0124%) -3.9 (D.0097*) -3.3 (0.0350%)
AlHCTZ vs. HCTZ -3.5 (0.0005%) -4.1 (<0.0001%) -5.5 (D.0002*) -8.7 (<0.0001%)
vallHCTZ vs. HCTZ -5.6 (<0.0001%) -7.1 (<=0.0001%) -7.5 (<0.0001%) ~12.0 (<0.0001)
AlivallHCTZ  vs. HCTZ -8.1 (<0.0001%) -9.6 (<0.0001%) -11.3 (<0.0001*)  -15.3 (<0.0001%)

Al = Aliskiren; Val= Valsartan; HCTZ = hydrochlorothiazide. Endpoint is the LOCF to Week 4/8.

Low dose: treatment up to week 4; aliskiren 150 ma/ valsartan 1680 mg/ HCTZ 25 mg
High dose: treatment from week 4 to week 8; aliskiren 300 ma/ valsartan 220 mg/ HCTZ 25 mg

SE = Standard Error; LSM = Least Square Mean

Least square mean, and p-values were from an ANCOWVA model containing treatment, region, and baseline.
p-values and treatment comparisons were evaluated at the average baseline level.

~ Indicates statistical significance at 0.05 level.

6.1.5 Clinical Microbiology

Clinical microbiology is not applicable for this oral formulation.

6.1.6 Efficacy Conclusions

Based on the pivotal study, the combination of aliskiren/valsartan at doses of 300/320 mg and
150/160 mg produced clinically and statistically significantly greater reductions in both
diastolic and systolic blood pressure compared to each respective monotherapy. Both
individual monotherapy components contributed to the antihypertensive effect of the
combination in the overall population. Further BP reduction was observed when the
aliskiren/valsartan 150/160 mg dose was increased to aliskiren/valsartan 300/320 mg.

A greater proportion of patients achieving a BP control target of < 140/90 mm Hg was
observed in the combination therapy as compared with each respective monotherapy in the
overall patient population. This greater BP control rates with aliskiren/valsartan combination
over respective monotherapies were attained within 2 weeks after treatment. In the long-term
open label study without placebo control, the combination of aliskiren/valsartan has shown a
long-term treatment effect for patients with essential hypertension. However, randomized
withdraw study was not performed.

In the subgroup analysis, the greater BP lowering effect of the combination therapy of
aliskiren/valsartan over the respective monotherapies was observed consistently, regardless of
gender, age and disease factors including obesity, diabetes, renal impairment, and stages
(stages 1 and 2) of hypertension. Regarding the race in this program, the comparison is focused
on the comparison of Caucasians and Blacks due to the small sample size of other races. It
seems that both the monotherapies and the combination therapy are more effective in
Caucasians than in African Americans.
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Based on the probability analysis, the predicted BP control targets of both < 140/90 mmHg and
130/80 mmHg was greater with the combination of aliskiren/valsartan as compared to aliskiren
or valsartan monotherapy, regardless of baseline BP.

Data from both the subgroup analysis and the probability analysis of BP control targets support
the use of aliskiren/valsartan as initial therapy

7 Integrated Review of Safety

7.1 Methodsand Findings

The data sources for supporting the safety claims of this combination product in the original
submission were mainly from the three trials including 2 placebo-controlled short-term trials
(Studies CSPP 100A 2203 and 2327) and one open-label long-term trial (Study CSPV 100A
2301). Safety data were obtained in a total of 3520 treated patients including 2919 patients
from the two short-term placebo controlled studies and 601 patients from the one long-term
open-label study with 1225 being exposed to the aliskiren/valsartan combination.

In addition, 639 patients received treatment in a short-term active-controlled supportive study
in patients unresponsive to HCTZ 25mg in Study CSPP 100A 2331, including 168 patients
who were exposed to aliskiren/valsartan/HCTZ 300/320/25 mg, which provides the safety data
of aliskiren/valsartan on top of HCTZ.

Data were summarized in the following tables 26, 27, and 28.

Table 26: Placebo-controlled short-term trials

Study Study Patients Treatment Treatmentdose Type of

objectives randomized duration control/blinding

CSPP100A2327T Efficacy/safety 1797 8 weeks Placebo; aliskiren 300 mg Placebo controlled
in hypertensive (titrated from 4 weeks of 150 double-blind
patients. mg); valsartan 320 mg
This was the (titrated from 4 weeks of 160
pivotal trial for mqg); aliskiren/valsartan
this 300/320 mg (titrated from 4
submission. weeks of 150160 mg)

CSPP100A2203 Efficacy/safety 1123 8 weeks Placebo; aliskiren 75 mg., Placebo controlled
in hypertensive 150 mg, 300 mg; valsartan double-blind
patients. 80 mg. 160 mg, 320 mg;

Study is proof aliskiren/valsartan 75/80 mg,
of concept for 150/160 mg, 300/320 mg;

the aliskiren/s valsartan/HCTZ 160/12.5 mg

valsartan
combinations.

Table 27: Open-label long-term trial

Study Study objectives  Patients Treatment Treatment/dose Type of
randomized duration control/blinding
CSPV100A2301 Safety in . Aliskiren/valsartan
hypertensive 641 54 weeks 300/320 maqg (titrated from Open-label
patients. 2 weeks of 150/160 mg)
Long-term with the option to add
exposure. HCTZ (12.5 to 25 mqg)

after 10 weeks

* Among 641 randomized patients all 40 randomized patients at site 38 were excluded from study analysis and
also from the SCS safety population due to serious GCP noncompliance issues, see details [SPV 10042301
Report-section 9.8]
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Table 28: Additional supportive short-term trial

Study / objectives FPatients Treatment Treatment/idose Type of
randomized duration control/blinding

CSPP100A2331 / 641 4 weeks Run-in period Single-blind
Efficacy and safety of HCTZ run-in 12.5 mg 1 week, 25 mg 3
aliskiren/valsartan/ weeks
HCTZ in patients with
hypertension not a8 weeks Randomized treatment period Double-blind
adequately controlled Aliskiren/HCTZ 150/25 mg titrated to
with HCTZ 300/25 mg after 4 weeks
monotherapy walsartan/HCTZ 160/25 mg titrated to

320/25 mg after 4 weeks
Aliskiren/valsartan/HCTZ 150/180/25 mg
(initial one week of valsartan/HCTZ 160/25
mg) titrated to 300/320/25 mg after 4
weeks

HCTZ 25 mg

* Patients were randomized as they entered double-blind period 2.

7.1.1 Deaths

There were 4 deaths occurred during or after completed studies in the two short-term trials.
There were no deaths in patients treated with the aliskiren/valsartan combination. There were
no deaths in the open-label long-term study (Study V2301). Data were summarized in the
following table 29. In addition, one death was recorded in supportive safety study 2331: a 46
year old black female in the valsartan 300 mg/HCTZ 25 mg group died from ‘sudden cardiac
death’ on Day 43 of the study.

Table 29: Death in all three completed studies

Treatment Group Cause of death Comments Attributed relationship
Patient No. System organ class to study drug
Age, Gender, Race preferred term Investigator Movartis

Treatment duration

During study treatment pericd

Placebo
[Z22030003-000138] Matural causes. Baszsline mean sitting BF Matura Mot noted
70 year old Caucasian mals Gensral disorders and 14597 mmHg at entry. causes, not
Died Day 18 of double-blind admin site conditions. Patient found dead, no related.
period (last dose received on gy 6den death unusual circumstances, no
Cay 16 presumed) autopay was performed.
Aliskiren mono 300 mg
[Z2Z270054-00015] Myocardial infarction Baseline ECG normal, mean Mot related.  MNot noted
69 year old Caucasian female cCardiac disorders sitting BF 169M101mmHa at
Cried Day <21 in follow-up - myoeardial infarction entry.
period (last dose received on Patiznt died suddenly,
Day 40) autopsy was performed.
Valsartan mono 160 mg
[22270545-00026] Dizeass progression. Medical history of left Mot related, Mot noted
45 year old male, “Other’ race  ygacylar disorders ventricular hyperirophy, diet- dus to
Died Day 13 of double-blind - arteriozclerosis controlled diabetes and progression
period ({last dose received on hyperlipoproteinemia. The of athero-
Cray 13 presumesd) patient was found dead at sclerosis.
home.
[Z22030506-00019] Automobile accident Mot noted. Mot related Mot noted

S52-year-old Caucasian male
Ciied on study day 26 after
having been discontinued
from the study
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7.1.2 Serious Adverse Events

The incidence rate of other SAEs was lowest in the aliskiren/valsartan group (0.6%), and
generally similar across other treatment groups (1.0% -1.3%), in the short-term placebo-
controlled studies. There was no system organ class with more than one SAEs in the
aliskiren/valsartan group. The system organ class with the most frequent SAEs overall was
cardiac disorders, however none were reported in the aliskiren/valsartan regimen. The most
frequently reported SAE overall was myocardial infarction reported in one patient in the
placebo regimen and two patients in monotherapy aliskiren regimens. Four patients (0.6%) had
SAEs while receiving aliskiren/valsartan (aortic aneurysm, intervertebral disc protrusion,
prostate cancer, wrist fracture, and thyroidectomy). In comparison, SAEs were reported in 7
patients (1.1%) in the placebo group (atrial flutter, myocardial infarction, ventricular
tachycardia, sudden death, CVA, cystitis, headache, hypertension, hypertensive crisis). Data
were summarized in the following table 30. No patients reported an SAE in the
aliskiren/valsartan/ HCTZ group.

Table 30: Serious AEs by primary system organ class, in the short-term placebo-controlled
studies.

Plac- Aliskiren Valsartan Aliskiren/Valsartan VallHCT
ebo z
Mono Mono 75 150/ 3007 All 160mg
T5mg 150mg  300mg All 80mg 160mg  320mg All 80mg 160mg 320mg AliVal | /12.5mg
Primary System N=635 N=179 M=615 M=569 M=969 N=58 M=514 M=48T7 M=632 HN=60 M=506 N=473 MN=624 N=59
organ class n (%) n (%) n (%) n (%) n {%) n (%) n (%) n {%) n (%) n (%) n {%) n (%) n (%) n (%)
Any organ class 7(¢11) | 1(06) 4(07) 5(09) 10(1.0) 1} 6(1.2) 2(D4) B(1.3) 0 2(04) 2(04) 4(0.6) 0
Cardiac disorders 2(0.3) | 1(0.6) 0 2(D4) 3(0.3) i} 1(0.2) 0 1(0.2) i} ] ] 0 0
Gl disorders i} i} 1(0.2) 1{02) 2(0.2) i} i} 0 0 i} 0 ] 0 0
Gen disorders 1{0.2) o 1(0.2) a 14013 a [} o o (] o o 0 o
Infections and 1{0.2) 1] 0 1] o a 1(0.2) o 1(0.2) 8] 0 0 0 0
nfestations
Injury, poisoning and 0 o 0 a o o 1{0.2) o 1(0.2) o 1{0.2) ] 1(0.2) o
procedural comp.
Musculoskeletal and 0 o 0 0 o u] 0 o o o o] 1{0.2) 1(0.2) o]
connective tissus
Meoplasms benign, i} i 0 i} o i} 1{0.2) 1{0.2) 240.3) [a] o 14{0.2) 1(0.2) o
malignant and
unspec.
Nervous system 2(0.3) o 1(0.2) i} 1(0.1) i} i} 1(02)  140.2) 0 0 ] 0 ]
Pregnancy, puerp. & a o 0 1{0.2) 140.1) a a o o L] o o o [u]
perinatal conditions
Renal and urinary ] o 1 (0.2) a 14{0.1) a a o o (] o o o o
Resp., thoracic and L] o 0 a o (] 1{0.2) o 1{0.2) (] o o 0 o
mediastinal disorders
Skin & subcutaneous (] o 1] a o ] 1{0.2) o 1(0.2) [a] 0 o 0 o
Surgical and medical 1} i} 0 [i} i} i} i} 0 0 i} 1{0.2) ] 1(0.2) ]
“Vascular disorders 2{0.3) 1] 0 1(0.2) 1{0.1) 0 1(0.2) o 1(0.2) 8] 0 1(0.2) 1(0.2) 0

In the open-label long-term study, SAEs were observed in 22 patients (3.7%). The most
frequently affected primary system organ classes were cardiac disorders (0.8%) and

vascular disorders (0.7%). Two patients had SAEs that were suspected to be related to study
medication. Both these patients were receiving aliskiren 300mg/valsartan 320 mg at the time of
the events. One patient (0084-00004), with a significant medical history that included syncope
and hypercholesterolemia, and concomitant medications during the study of naproxen,
amitryptiline, rosuvastatin calcium and diclofenac, was hospitalized with SAEs of subdural
hematoma, intracerebral bleeding and syncope, which were continuing at the time when patient
permanently discontinued from the study. Another patient (0503-00007) had severe
hypotension and required hospitalization, resolved after 2 days and required discontinuation
from study medication. Data were summarized in the following table 31.
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Table 31: Serious adverse events by primary system organ class in long-term open-label study
(treated population)

Aliskiren/valsartan

Adis 150nmmag Alis 300rmg £ Adiskiren Aliskiremn Total
wals 160 mg wvals 320 mg Mealsartamn walsartan/
all HCTZ

Primary System M = &01 MM = 585 MN=&01 M = 197 M = 601
Organ Class n (%) n (%) n (%=} m (=) n (%)
Ay organ class 3 {(0.5) 14 (2.4} 17 (2.8) S (2.5) 22 (3.7}
Cardiac disorders 2 (D.3) Z (0.3) 4 (D7) 1 (0.5) S (0.8)
Ewe discrders 1 {02y 0 1 {02y o 1 (0.2}
Sastrointestinal disorders o 1 00.Z) 1 (0.2 o 1 (0.2}
Senaral disorders and o 1 (0.2) 1 (0.2 o 1 (0.2)
admin. site conditions
Hepatobililary disorders o 1 (0.2) 1 {02y o 1 (0.2Z)
Infections and infestations o 1 (0.2} 1 (0.2} 1 (0.5 2 (D.2)
Injury, poizoning and [u] 2 (0.5 3 (0.5 o 3 (0.5)
procedural complicatons
Mistalzolism and nutrition o 0 o 1 (0.5} 1 (0.2)
disorders
MMusculoskeletal and comm. o 2 00.3) 2 (0.2 1 (0.5} 2 (0.5)
Tissue disorders
Meoplasms benigmn, [u] 1 (0.2 1 (023 1 (0.5 2 (0.2)
mialignant and unspecified
Mervous systemn disorders 1 {02} 1 (0.2) 2 (0.3} o 2 (0.2)
P=ychiatric disorders o 1 (0_2) 1 (0.2 o 1 (0.2}
Respiratorny, thoracic and [u] b 1 (0O.2) 1 (0.5 Z(0.2)
mediastinal disorders
“Wascular disorders o 2 (0.5) S (0.5} 1 (0.5} < (0.7}

Preferred termms are sorted in descending freguency, as reported in aliskiren 200 mg £ valsartan 320 mg alone.
A patent with multiple spisodes of an adverse event is counted only oncs.

7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

In the short-term, placebo-controlled studies, there were no meaningful differences among
groups, other than a higher number of dropouts in the placebo and aliskiren 75 mg groups due
to lack of efficacy, and there was no indication that use of the aliskiren/valsartan combination
was associated with more withdrawals for safety reasons. Overall, >87% of patients completed
the studies, with the highest rate of discontinuations seen in the placebo group, primarily due to
lack of efficacy. The dropout rate due to safety (AEs, abnormal laboratory values, and
abnormal test procedures) in the aliskiren/valsartan 300/320 mg combination group was similar
to the placebo group and other monotherapy groups. Data were summarized in the following
table 32.

Table 32: Overall profile of dropout rates in short-term, placebo-controlled studies.

Discontinued m (%)

Treated Completed Lack of
Treatment Group Randomized m =) m {%%a) Total Safety efficacy Crther
Placebo 526 635 ( 99.8) S8 (87.7) T8 {12.3) 15 (2.8) 41 (5.4) 19 {3.0)
Al 75 ma 175 179 (100.0) 158 (88.3) 21 (11.7) S (2.8 10 (5.6} 5 (2.4}
Ali 150 mag 178 175 (100.0% 165 (52.7) 13 (7.3) 3 (1.7 4 (2.2) 5 (3.4}
Ali 300 mag 612 G612 (100.0% 550 (85.9) 52 (10,11 17 (2.8) 17 (2.8) 28 (4.6)
Mono Aldi SES Q69 (100.0) B73 (20.1) 95 (9.9) 25 (2.6} 31 (3.2) 40{4.1)
wal 80 mg 58 58 (100.0) 54 (53.1) 4 (5.9) o 2 (3.4) 2 (3.4)
wal 160 mg 1= 59 (100.0) 52 (88.1) 7 (11.9) 2 (3.4) 0 5 (8.5)
“Wal 320 mg 515 515 (100.0) 467 (80.7) 438 (9.3) 15 (2.9) 14 (2.7} 19 {3.7)
Mono Wal 532 G632 (100.0) 573 (50.T) 59 (9.3) 17 (2.7) 16 (2.5) 28 (4.1)
Alifval 7580 ma &0 G0 {100.0) 55 (51.7) S{E.3) o 2(3.3) 3 {5.0)
Alirval 1500160 mg 50 50 (100.0) SE (93.3) 4 (6.7) 1{1.7) 0 3 ({S5.0)
Alifval 2000320 mg S04 504 (100.0) 464 (S2.1) 40 (7.9) 10 (2.0} 7 (1.4) 23 (4.6)
All Alinval G524 E24 (100.0) 575 (92.1) 49 (7.9) 11 (1.8} o (1.4) 29 (4 6)
valWHCTZ 1= 59 (100.0) SE (04.9) 2(5.1) o 0 3 (5.1}

Safety = Adverse event(s), death, abnormal laboratory values, abnormal test procedurs resuli{s)
Oither = Administrative problems, subject's condition no longsr requires study drug, lost to follow up, subject
withdrawal conssnt, protocol violation. or other
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In the long-term open-label study, overall, 80.9% of patients completed the study. The total
discontinuation due to AE and laboratory abnormalities was low (7.2%) considering the length
of the study. The difference in safety discontinuations between aliskiren/valsartan (9.2%) and
aliskiren/valsartan/HCTZ (3.0%) as shown in the following table 33 is probably due to a
combination of factors such as shorter duration of exposure to aliskiren/valsartan/HCTZ and all
patients having already been exposed to the aliskiren/valsartan treatment before receiving
HCTZ.

Table 33: Overall profile of dropout rates in long-term open-label study

Discontinued n (%)

Completed Lack of
Treatment Group Enrolled n | %) Total Safety efficacy Other
Aligkirendvalzartan 404 320(79.2) a4 (20.8) 37({9.2) 15{3.7) 32 (7.9)
Aligkivalsartan™HCTZ 197 166 (84.3) I (15T} 6 {3.0) 8i{4.1) 17 (8.6)
Total 601 486 (80.9) 115 {19.1) 43(7.2) 23 (3.8) 45 (8.2)

Safety = Adverse event(z), death, abnormal laboratory values, abnormal test procedurs resulifs).
Cither = Administrative problems, subject's condition no longer requires study drug, lost to follow up, subject
withdrawal consent, protocel violation, or other.

7.1.3.2 Adverse events associated with dropouts

In the short-term placebo-controlled studies, the incidence of AEs leading to discontinuation
was 2.7% in patients treated with placebo, 2.0% in patients treated with aliskiren monotherapy,
2.7% in patients treated with valsartan monotherapy, and 1.4% of patients treated with
aliskiren/ valsartan combination treatment. Headache was the most frequent AE leading to
discontinuation, reported in 5 (0.8%) patients receiving placebo, 2 (0.2%) patients receiving
aliskiren monotherapy, and 4 (0.6%) patients receiving valsartan monotherapy. No patient
receiving aliskiren/valsartan combination treatment discontinued due to headache. Fatigue was
reported for 1 patient (0.2%) with placebo, 1 (0.1%) with aliskiren monotherapy, 2 (0.3%) with
valsartan monotherapy, and 3 (0.5%) patients treated with aliskiren/valsartan combination
treatment, and dizziness was reported for 1 patient (0.2%) with placebo, 3 (0.5%) with
valsartan monotherapy, and none in aliskiren monotherapy or aliskiren/valsartan combination
treatment. All other preferred terms reported as the reason for discontinuation were
experienced by only one or two patients in any treatment group.

SAEs leading to study discontinuation in short-term placebo-controlled studies are summarized
by system organ class in the following table 34. The proportion of patients with any SAE
leading to study discontinuation was generally similar across all treatment groups. In the
aliskiren /valsartan combination group, no patients discontinued due to an SAE. In other
treatment groups SAEs necessitating discontinuation were in 5 (0.8%) patients on placebo, 8
(0.8%) on aliskiren monotherapy, and 6 (0.9%) on valsartan monotherapy. The system organ
class with the most SAEs leading to study discontinuation was cardiac disorders (6 patients in
total); Vascular disorder recorded 3 patients who discontinued, while all other system organ
classes only recorded 1 or 2 patients discontinuing due to an SAE.
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Table 34: Serious adverse events leading to discontinuation, by primary system organ class and
treatment groups in short term, double-blind, placebo controlled studies

Placebo Aligkiren Valsartan Aliskiren/Valsartan
Maono Mono 75/ 150/ 3007 All

75mg  150mg  300mg All 80mg 160mg  320mg All 80mg 160mg  320mg Alilval
Primary System H=635 M=179 N=615 N=569 N=969 N=58 N=514  M=487 N=632 | N=60 N=506  N=473 N=624
Organ Class n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Any organ class 5(0.8) 1(06) 407 305 8(0.8) ] 4(0.3) 2(0.4) G({09) 0 0 0 1]
Cardiac disorders 2(0.3) 1{0.6) 0 2(04)  3(0.3) 0 1{0.2) 0 1(0.2) 0 0 0 0
Gasirointestinal 0 0 1(0.2) 0 1(D.1) ] 0 0 0 0 0 i] ]
disorders
Gen disorders 1(0.2) 0 1(0.2) 0 1(0.1) 0 i o 0 0 0 ] 1]
Neoplasms benign, 0 0 0 0 i} 0 140.2) 1{0.2) 2(0.3) 0 0 0 0
malignant and
unspec.
Nervous system 0 0 1(0.2) 0 1(0.1) 0 0 1(D.2) 1{0.2) 0 0 0 0
Pregnancy, pusm. & 0 0 0 1(0:2)  100.1) 0 0 0 0 0 0 0 0
perinatal conditions
Renal and urinary 0 ] 1(0.2) 0 1(0.1) ] ] 0 0 0 0 1] 0
disorders
Skin & subcutaneous 0 0 0 0 0 0 1{0.2) 0 1{0.2) 0 0 i} 0
Dissue disorders
Vascular disorders 2(0.3) 0 i} 0 i} o 1{0.2) 0 1{0.2) i} 0 i} 0

Mote: the valsartan 160 ma f HCTZ 12.5 mq treatment group is omitted from this table for space-saving presentation. No SAEs were reported in this group

In the long term, open-label study, discontinuations due to adverse events were 6.7% overall.
Dizziness was the most frequently specified AE leading to discontinuation (6 patients, 1%).
Headache and hypotension each led to the discontinuation of 4 (0.7%) patients. Three patients
(0.5%) discontinued due to fatigue, 2 patients each (0.3%) discontinued due to diarrhea and
hyperkalemia, and one patient (aliskiren/valsartan/HCTZ group) discontinued due to rash.
Discontinuation due to other individual AEs occurred in less than 1% of total patients.
Regarding SAEs lead discontinuation, 8/601 (1.3%) patients discontinued study treatment due
to SAEs. In two of these patients the SAEs were considered related to study drug. Both patients
were hospitalized, and had study drug permanently discontinued as described in the section of
7.1.2.

In the supportive study 2311, approximately 3% of patients in total discontinued from the
study due to AEs, 4 (2.6%) patients on HCTZ monotherapy, 5 (3.0%) patients on
aliskiren/HCTZ dual therapy, 5 (3.2%) patients on valsartan/HCTZ dual therapy, and 4 (2.4%)
patients on aliskiren/valsartan/HCTZ triple therapy. Dizziness resulted in the discontinuation
of three patients, hypotension in a further three, and peripheral edema in two. Other preferred
terms were only reported by one patient each.

7.1.3.3 Other significant adverse events

7.1.3.3.1 Renal function

Drugs that inhibit the renin-angiotensin-aldosterone system may be associated with changes in
renal function in susceptible individuals, especially in patients with pre-existing renal disease
or diabetes. In the placebo-controlled studies, increases in BUN over 14.28 mmol/L were
observed in two patients (one in aliskiren monotherapy, one in valsartan monotherapy
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regimens). Increases in creatinine to >176.8 pmol/L (2 mg/dl) were reported in four patients
(0.7%) receiving aliskiren/ valsartan and two patients in each of the monotherapy regimens
(0.2% and 0.3% in the aliskiren and valsartan groups, respectively. In addition, increases both
in creatinine to > 132.6 pmol/L (1.5 mg/dl) and > 30% from baseline were observed in 9
patients receiving aliskiren/valsartan and 4 patients receiving aliskiren, 2 patients receiving
valsartan and no patients in placebo. Of these 14 patients, abnormal values of serum creatinine
in 3 patients (0.5%) in the aliskiren/valsartan group were not returned to normal range at the
end of study or follow up.

One patient in aliskiren/valsartan group had renal failure reported as an AE. This was reported
for a 58-year old woman following treatment for 15 days with aliskiren/valsartan 150/160 mg.
Elevated creatinine (97.2 pmol/L) was reported at Visit 1 (Day -30); however, BUN was
within normal limits (8.9 mmol/L). At Study Day 1 (baseline), creatinine (70.7 pmol/L) and
BUN (7.9 mmol/L) were within normal limits, and treatment was initiated. On Day 15, the
patient experienced an elevated creatinine (88.4 umol/L) and BUN (10.7 mmol/L). The
investigator suspected that the renal failure was related to study drug, but did not discontinue
treatment. The duration of renal failure was 16 days. By Day 30, creatinine was back within
normal limits (70.7 pmol/L); and BUN was lower but still elevated (9.3 mmol/L). The patient
completed the study, at which time (Day 57) creatinine (70.7 umol/L) and BUN (7.9 mmol/L)
were within normal limits.

Similar results were observed in the long-term, open-label study, where the incidence of
elevated BUN was reported in 5 patients (0.9%) > 14.28 mmol/L and elevated creatinine in
two patients (0.3%) > 176.8 umol/L. There were 12 patients with elevated serum creatinine in
both >30% increase from baseline and > 132.6 umol/L. Nine was returned to baseline at the
end of study without the disruption of the drug study.

Please see detailed information in laboratory findings in the section of 7.1.7.

7.1.3.3.2 Hyperkalemia

Drugs that inhibit the renin system are known to lead to increases in potassium concentrations.
Hyperkalemia was not reported as an AE in the placebo-controlled studies but some specified
elevations in potassium were seen in laboratory measurements. In the long term open label
study, hyperkalemia was reported as an AE in 6 (1.0%) of patients in the total group, with one
(0.2%) further patient reporting ‘blood potassium increased’, two of the patients discontinued
due to hyperkalemia: one event lasted for 38 days (0526-00001), and one event was ongoing at
discontinuation (0503-00001).

In the short-term, placebo-controlled pivotal study, the combination of aliskiren/valsartan was
associated with a higher proportion of patients with hyperkalemia (defined as K >5.5 mmol/L
at any post baseline visit) than in other treatment groups. Patient numbers (%) were: aliskiren/
valsartan 20/624 (3.4%), placebo 13/635 (2.1%), aliskiren 7/632 (1.2%) and valsartan 9/969
(1.0%). This incidence rate of hyperkalemia (K" >5.5 mmol/L) in placebo (2.1%) was higher
than any other previous aliskiren studies. By checking the original data, the reviewer found that
6 patients in the placebo group have the serum level of potassium more than 7.5 mmol/L (7.5
to 9.4 mmol/L) without any further examination and AE report. There was only one patient
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with such serum level of potassium (7.7mmol/L) in the aliskiren group and none in other study
groups. Therefore, the reviewer believes that the incidence rates of hyperkalemia in the placebo
group in this pivotal study is not correct.

In this pivotal study, 14 of the 20 aliskiren/valsartan combination patients who had potassium
>5.5 mmol/L during the study had the values return to below 5.5 mmol/L at a later visit
without treatment interruption. Elevated serum potassium during therapy with the combination
of aliskiren/ valsartan was more frequent in males (16 patients 4.5%) than females (4 patients
1.7%). A higher proportion of patients with eGFR <60 mL/min/1.73m2 had hyperkalemia (K+
>5.5 mmol/L) (3/18 patients 17.6%) compared to patients with normal renal function (17/570
patients 3.0%). Diabetes did not appear to impact on serum potassium levels. Serum potassium
measurements >5.5mmol/L were not seen in any of the 63 diabetic patients in the all
aliskiren/valsartan treatment group. Again, there were some measured errors in this pivotal
study since several patients had serum level of potassium more than 7 mmol/L without any re-
examination and AE reports.

In the long-term Study, overall, 20/601 patients (3.3%) had at least one time potassium > 5.5
mmol/L, and this occurred more frequently in patients not receiving HCTZ add-on. Three
patients (0.5%) had serum potassium >6.0 mmol/L. 6 patients (1.0%) with hyperkalemia were
reported as AEs. The incidents occurred in five patients treated with aliskiren 300 mg /
valsartan 320 mg and one patient while treated with aliskiren/valsartan/HCTZ. Two of the
patients discontinued due to hyperkalemia: one event lasted for 38 days, and one event was
continuing at discontinuation. The remaining four patients with hyperkalemia had events that
did not require additional treatment or study drug interruption. Two of these patients completed
the study, and two discontinued participation for reasons unrelated to hyperkalemia. Among
the 20 patients whose potassium values exceeded 5.5 mmol/L, 16 had transient elevations that
returned to below 5.5 mmol/L at subsequent or final visits. In aliskiren/valsartan patients with a
low eGFR of <60 only 1/22 patients (4.8%) not receiving HCTZ and 1/13 (7.7%) receiving
HCTZ had a potassium measurement of >5.5 mmol/L. Neither of these had levels of >
6.0mmol/L, however the small number of patients in the low eGFR category make any
conclusions difficult. Like in the short-term placebo-controlled studies, diabetic status in this
study did not appear to have an impact of potassium elevation either. Potassium >5.5mmol/L
were seen in 2/67 (3.0%) diabetic patients and in 18/521 (3.4%) non-diabetic patients. Detailed
information was provided in the laboratory findings in the section of 7.1.7.

7.1.3.3.3 GI toxicity

Dose-related diarrhea was observed in aliskiren monotherapy (original review of NDA 21-985).
In the short term controlled studies, the incidence of diarrhea was similar between the
combination group and the aliskiren monotherapy group, and higher than the placebo and
valsartan groups: 6 (0.9%) patients in the placebo group, 16 (1.7%) in the aliskiren group, 5
(0.8%) in the valsartan group, and 9 (1.4%) in the aliskiren/valsartan group. None of the
diarrhea events were serious adverse events. There were two cases of diarrhea rated as severe

in Study 2203 (one in the aliskiren/valsartan 150/160 mg group, and one in the aliskiren 300
mg group), and no cases of severe diarrhea in Study 2327. None of the AEs of diarrhea in
aliskiren/valsartan group resulted in study drug discontinuation in these trials.
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In the long-term open label study, diarrhea was reported in 42 (7.0%) patients during the 1-year
study. None of the diarrhea AEs were serious. Only two patients (0.3%) discontinued due to
diarrhea (moderate in severity, study-drug related) while receiving aliskiren 300 mg/valsartan
320 mg. Only one patient (aliskiren/valsartan 150/160mg) experienced an AE of diarrhea rated
as severe. In the aliskiren/valsartan/HCTZ group of Study 2331, diarrhea was reported in 2
(1.2%) of patients and was not severe.

7.1.3.3.4 Cough

Cough was common in ACE inhibitors. It seems that the incidence rate of cough was slightly
lower in aliskiren monotherapy than in the ACE inhibitors (NDA 21, 985). In this NDA, the
incidence rate of cough was low and was reported only by less than 2% of any treatment group
in the placebo-controlled studies and there was no evidence of a dose response relationship for
cough in patients treated with aliskiren/ valsartan, where the overall rate was 0.5%, compared
with 0.8% in the placebo group, 1.0% with aliskiren monotherapy, and 0.5% with valsartan
monotherapy.

In the long-term study, cough was reported in 29 patients (4.8%), with similar rates whether
or not optional HCTZ was added.

7.1.3.3.5 Anemia

Small decreases in hemoglobin and hematocrit are seen with other agents acting on the RAS,
such as ACEIs and ARBs. A slight decrease in mean hemoglobin was also observed in the
aliskiren monotherapy in the original NDA (NDA 21-985). In the short-term studies in this
NDA, the incidence rate of decreased hematocrit/hemoglobin was higher in the
aliskiren/valsartan group than in placebo and monotherapy groups. The mean change of
hemoglobin from baseline was 0.7 g/dL in placebo; -0.4 g/L in aliskiren; -1.3 g/L in valsartan;
and -2.6 g/L in the combination. The mean changes in hematocrit were ranged from +0.005 in
the placebo group to —0.009 in the aliskiren/valsartan 150/160 mg group. There was only one
patient (aliskiren/valsartan 300/320 mg) with >20% decrease in hemoglobin, and the
hemoglobin level remained within the normal range. The anemia reported as an AE was
reported in one patient each in the aliskiren and valsartan monotherapy treatment groups, and
one in the aliskiren/valsartan combination group. No patients discontinued therapy due to
anemia. None of the patients had hematology abnormalities considered AEs that led to study
drug discontinuation. Details of hematology findings are summarized in Section 7.1.7.

In the long-term study, the mean change in hematocrit in the total group was +0.001 from
baseline. Addition of HCTZ to the aliskiren/valsartan combination did not make any difference
to the mean hematocrit. Eight patients (1.4%) had hemoglobin decrease more than 20% from
the baseline.

7.1.3.3.6 Angioedema

Angioedema is a known serious side effect of ACEIs. It has also been reported in patients who
were treated with ARBs but the causality relationship between the event and ARB treatment
has not been clearly established. In short-term studies, there were no angioedema cases
reported in aliskiren or aliskiren/valsartan groups. There was one event of angioedema in the
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valsartan group, (valsartan 160 mg): a 57 year-old Caucasian female with a prior history of
facial angioedema while receiving an ACEI, experienced angioneurotic edema on Study day 28.
Study drug was stopped on day 33 and the condition resolved spontaneously without treatment
three days later. The patient discontinued from the study at this time due to this event.

There were no reports of angioedema in the long-term study. There was one case of general
edema and one case of eyelid edema.

7.1.4 Other Search Strategies

I reviewed the submitted data sets to determine if the adverse events were consistent with what
was reported in the Clinical Study Reports.

7.1.5 Common Adverse Events

7.1.5.1 Eliciting adverse events data in the development program

The sponsor reported that the information about adverse events was collected in clinical trials.
An adverse event (AE) was defined as any undesirable sign, symptom or medical condition
occurring after starting study drug even if the event was not considered to be related to study
drug. AEs could be volunteered by the subject, discovered during general questioning by the
investigator or detected through physical examination, laboratory test or other means. Medical
conditions/diseases present before starting study treatment were only considered AEs if they
worsened after starting study treatment. AEs occurring before starting study treatment but after
signing the informed consent form were recorded on the Medical History/Current Medical
Conditions Case Report Form (CRF). Each AE was also described by its duration (start and
end dates), the severity grade (mild, moderate, severe), its relationship to the study drug
(suspected/not suspected), the actions taken, and the outcome.

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

The AE terms used in this application were the preferred terms included in the Medical
Dictionary for Drug Regulatory Affairs (MedDRA). Because this dictionary is periodically
updated, the terms may differ slightly from those used in some of the individual study reports.
As a result, there may be minor differences in the counts of certain categories of events.
However, these coding variations apply equally to all treatment groups and should be
acceptable.

7.1.5.3 Incidence of common adverse events

For common adverse events the sponsor tabulated event rates in two pooled studies including
the short-term placebo-controlled studies and the long-term open-label studies.
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7.1.5.4 Common adverse event tables

The most frequently (> 2% in any treatment group) observed AEs in the short-term placebo
controlled studies are summarized in the following table 35. No dose dependency of

adverse events was observed for the aliskiren/valsartan combination or for either of its
component monotherapy groups. Headache was the most common AE in all treatment groups
with the highest incidence seen in placebo (8.8%). The incidence of dizziness was low in
aliskiren/valsartan treated patients (0.8% and 1.6% in 300/320 mg group and the combined
dose groups, respectively), which is numerically lower than that in placebo, aliskiren
monotherapy and valsartan monotherapy.

Diarrhea, the identified ADR during the aliskiren monotherapy program, especially notable at
doses higher than 300 mg, was uncommon with aliskiren/valsartan treatment (up to 300/320
mg) with an incidence of 1.4%, similar to that of aliskiren monotherapy (1.7%). None of the
diarrhea events were serious adverse events.

Fatigue was occurring more frequently in the aliskiren/valsartan combination (2.6% in the
combined dose groups) compared with the placebo group (1.4%). The incidence of fatigue in
the individual dose groups of aliskiren/valsartan (ranging from 1.3% in 300/320 mg group to
2.0% in 150/160 mg group) was similar to placebo. Fatigue was 2% and 2.2% in the aliskiren
and valsartan monotherapy groups respectively, similar to that in the aliskiren/valsartan group.

Nasopharyngitis was reported as an AE in 2.6% in patients treated with aliskiren/valsartan
combination similar to patient treated with the placebo (2.2%), and lower than the valsartan
monotherapy group (3.5%),. The incidence of nasopharyngitis in aliskiren monotherapy group
was 1.9%.

Rash was uncommon. The incidence of rash (including generalized, pruritic, and butterfly
rashes) was low and similar between the treatment groups (8 patients overall; 2 patients with
aliskiren/valsartan, 4 with aliskiren monotherapy; 1 with valsartan monotherapy; and 1 with
placebo).

Table 35: Number (%) of patients with most frequent AEs (>= 2% for any group) (safety
population) by preferred term in short term, double-blind, placebo controlled studies

Placebo Aliskiren Valsartan Aliskiren/Valsartan VallHCTZ
Mono Mono 75! 1507 300/ Al 160mg
Témg 150mg  300mg All 80mg 160mg 320mg All 80mg 160mg  320mg Alival M2.5mg
Preferred H=635 N=179 HN=8615 HN=569 pN=969 N=58 N=514 HN=487 N=632 M=60 N=E0& N=4T3 M=624 N=59
term n (%) n (%) n % n (%) n (%) n (%) n (% n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Any 225 63 164 121 321 19 143 102 Ly 20 124 93 210 13
adverse (35.4) (35.2) (26.7) (21.3) (33.1) (32.8) (27.8) (20.9) (35.00 (33.3) (24.3) (19.7) {237 (22.0)
experience
Headache 56(8.8) | 15(84) 21(34) 10({1.8) 45(46)| 3(52) 20(3.9) 13(27) 34(54)| 3(50) 15(30) 11(2.3) 28(45 0
Fatigue G{1.4) 7(39) 6{(10) &{1.1) 19(20) 0 11(2.1) 308 1422} 1{1.7y 10§20}y B(13) 16(2.6) 0
Naso- 14{2.2) | 1(0.6) 10018 T{1L2) 18019 | 11T 183 S 22{35) | 2033 & (1.6) 6(1.3) 16(2.6) 0
charyngitis
Back pain 117 | 2011y T(11)  T(1.2) 16(1T)| 1017y 308 T{14) 11{1.7)| 2433) S{1.0) 3(0D6) 10(1.6) 1(1.7)
Dizziness 11{1.7) | 4(2.2) 8(1.3) T7{1.2) 1920 0 8{1.2) T(14) 13{21)| 1{1LT) 5(1.0) 4(0.3) 10018 0
Nausea 12{19) | 4(22) 4(07) 4(07) 12(1.2) 0 7T{1.4) 308 10(1.6) 0 B(16) 204 9(1.4) 0
Bronchitis 6(0.9) 2(1.1y 205 407y T@O7 | 2034 1{02) 5100 &(1.3 | 1{1.T) 0 5(1.1) & (1.0} 0
Dysprea 2{0.3) 0 100.2) 204y 2(0.2) 0 1{0.2) 1{0.2) 2{03) | 2{33) 0 3(0.6) 5(0.8) 0

Source: [SC5-PT-Table £4.1-3]
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The common AEs in the long-term open-label study are summarized in table 36. Dizziness,
nasopharyngitis, and headache were the most frequent AEs overall. Dizziness was reported by
50 (8.3%) of aliskiren/valsartan group patients. Only one case was reported as severe. One
patient had a serious adverse event of dizziness, but the patient did not discontinue from the
study. Six (1.0%) patients in the aliskiren/valsartan regimen discontinued from the study due to
(nonserious) adverse events of dizziness.

Diarrhea was reported by 34 (5.7%) of aliskiren/valsartan group patients. Most episodes were
mild (23, 3.8%), and only one was reported as severe. No patient had a serious adverse event
of diarrhea, however, two (0.3%) patients in the aliskiren/valsartan regimen discontinued from
the study due to episodes of diarrhea. The one severe diarrhea case resolved after 3 days, and
was reported in a patient with an active history of gastro-esophageal reflux disease and
diverticulitis. The addition of HCTZ to aliskiren/valsartan did not seem to alter markedly the
AE profile of aliskiren/valsartan.

Table 36: Number (%) of patients with most frequent AEs (>= 2% for any group) by preferred
term (treated population), in long term open-label study

Aliskiren 150 Aliskiren 300 Aliskiren/ Aliskiren/ Total
myg fwalsartan mg / valsartan walsartan valsartan/

Preferred term 160 mg alone 320 mg alone HCTZ

M = 601 M = 585 M=601 N =197 M=601

n (%) n (%) n (%) n (%) n (%)

Any AEs 124 {20.8) 351 (BS.1) 423 (70.2) 120 (60.9) 458 (T78.2)
Dizziness 16 (2.7) 39 (6.7 50 (8.3) G (3.0) 56 (9.3)
Masophanmgitis 8 (1.0} 29 (B.7) 243 (7.2) 11 (5.6) 53 (8.8)
Headache 16 (2.7) 33 (5.68) 45 (7.5) 4 (2.0) 45 (8.0)
Criarrhea B8 {1.3) 27 (4.8) 34 (5.7) 10(5.1) 42 (7.0
Upper resp. tract 2{0.3) 25 (4.3) 2T (4.5) G (3.0} 32 (5.3)
infection
Bronchitis 3{0.5) 24 (4.1) 27 (4.5) 4 (2.0) 21 (5.2)
Cough 1{0.2) 23 (3.9) 24 (4.0) T (3.6) 29 (4.8)
Back pain 4 (0.T) 19 (3.2) 22 (3.T) &(4.1) 20 (5.0)
Arthralgia 3{0.5) 18 (3.1} 20 (3.3) 4 (2.0) 24 (4.0)
Sinusitis 2{0.3) 18 (3.1} 20 (3.3) G (3.0} 25 (4.2)
Urinary tract infection 2 {03 17 {2.9) 18 (2.0) 1 {0.5) 19 (3.2)
Mausea 3{0.5) 15 (2.6) 18 (3.0) 3(1.5) 21 (3.5)
Fatigue 4 (0.7 13 (2.2) 17 (2.8) B (3.0) 23 (3.8)
Influenza 1{0.2) 12 (2.1) 1(0.5) 14 (2.3)
“omiting 1{0.2) 12 (2.1) Z2(1.0) 15 (2.5)
Pharyngolaryngeal pain 1{0.2) 11 (1.9} 1 (0.5) 13 (2.2)
Myalgia 3{0.5) 10 (1.7} Ly 1 {0.5) 14 (2.3)
Pain in extremity 3{0.5) 10 (1.7} 13 (2.2) 4 (2.0) 17 (2.8)
Edema periphesral 1{0.2) 9 (1.5) 10 (1.7) 2(1.0) 12 (2.0)
Constipation 4 ({0.7) S (1.4) 12 (2.0) 201.0)
Dyspepsia 2{0.3) 7(1.2) 501.5) 4 (2.0)
Osteoarthritis 1{0.2) 7{1.2) B(1.2) 5(2.5) 13 (2.2)
Muscle spasms o B (1.0} 6 (1.0) 5(2.5) 11 (1.8)
Hypercholesterolemia 9 {1.5) 5 {09y 14 ({2 3) o (0.0} 14 {2.3)
Rash 1(0.2) 5 (0.9} E(1.0) 5 (3.0} 12 (2.0)

Preferred terms are sorted in descending frequency, based on the aliskiren 300 mgivalsartan 320 mg columin.
A patient with multiple epizcdes of an adverse event is counted only oncs.

*For 13 out of the 14 cases, the AE of hypercholesterclemia was reported based on the lab results at Visit 4
{baseline) which occurred prior to the initiation of the study drug.

Source: [SCS-PT-Table 4.1-T1

In the aliskiren/valsartan add-on to HCTZ Study 2331, the common AEs (occurring in at least
2% of patients) from both the aliskiren/valsartan/HCTZ and the aliskiren/HCTZ groups were
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generally similar or less than found in the other treatment groups. Back pain and vertigo were
the only common AE that occurred in more patients in the aliskiren/valsartan/HCTZ group (4
patients, 2.4%) than in any of the other groups. None of the cases was severe, and no patient
discontinued study medication due to these events. Data were summarized in the following
table 37.

Table 37: Number (%) of patients with adverse events (>= 2% for any group) by preferred term
in double-blind period in any treatment group (Study 2331 safety population)

Aliskiren Valsartan Alis/Valsartan
HCTZ THCTZ ITHCTZ ITHCTZ
M =152 M = 165 M =154 M = 168
Preferred term n (%) ] m {%a) n (%)
Any adverse event B4 {42.1) 60 (285.4) 72 (46.8) 52 (36.9)
Dizziness 2 2.m 3 (1.8) 123 (53.4) 10 (6.0)
Headache g (5.3 4 (2.4) g (5.8) S (3.0)
Fatigue 4 (2.8) 2 (1.2} 3 (1.9 4 (24)
Back pain 1 (0.7) 2 (1.2} 2 {1.3) 4 (2.4)
Vertigo o (0.0 2 01.2) 1 (0.8) 4 (2.4)
Masopharynaitis 10 (B8 5 (3.0} 4 {2.8) 3 (1.8)
Cough 2 (1.3) 2 (1.2} 4 (2.8) 3 {1.8)
Hyperdipidemia 3 (2. 2 01.2) 2 018 3 (1.8)
Diarrhea 4 (2.86) 2 (1.2} 3 (1.9 2 {1.2)
Bronchitis 3 (2.0) 0 (0.0) 2 {1.3) 2 {1.2)
Upper resp. tract infection 2 (2. 3 (1.8) 2 (1.3 1 (0.6)
Eczema 3 2.m 1 (0.8) 1 (0.6) 1 (0.6)
Edema peripheral 2 (2. 0 (0.0} 1 (0.8) 1 (0.6)
Pollakiuria 0 (0.0 4 (2.4} 2 {1.3) 0 (0.0}

Preferred terms are sorted in descending freguency, as reported in the Aliskiren/Valzartan/HCTZ column.
A patient with multiple occurrences of any adverse events within a preferred term is counted only oncs.
Source: [Study 2231-PT-Table 14.3.1-1.1b]

7.1.5.5 Identifying common and drug-related adverse events

In the short-term, placebo-controlled studies, the most frequently reported AE suspected to be
study drug related in patients receiving the combination treatment was fatigue, reported in 13
patients, (2.1%) overall, and although this was higher than in the placebo (0.9%) and
monotherapy regimens (0.6% and 1.1% in the aliskiren and valsartan regimens, respectively),
no dose-related increase in the rate was observed. Other AEs just like the aliskiren and
valsartan monotherapy, the common drug-related adverse events in the combination study of
aliskiren/valsartan included diarrhea, cough, headache and dizziness. Based on both the short
term and long term study data, the incidence rates of these AEs were comparable to the
individual monotherapy. These AEs were also analyzed in Sections 7.1.3.2 and 7.1.3.3.

7.1.5.6 Additional analyses and explorations

Additional analyses of AEs are presented in Sections 7.1.3.2, and 7.1.3.3.

7.1.6 Less Common Adverse Events

Analyses of less common AEs are presented in Sections 7.1.3.2, and 7.1.3.3.
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7.1.7 Laboratory Findings

7.1.7.1 Overview of laboratory testing in the development program

The development program included typical safety lab testing (chemistry, hematology, and
urinalysis) at baseline and end of study. In addition, because aliskiren affects the rennin-
angiotensin system, additional testing for renal function and potassium levels was done.

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory values

Like the previous safety study reports, summary of the data of laboratory parameters was
presented in short-term placebo-controlled studies and long-term open-label studies. The
patients treated only in monotherapy were considered as monotherapy treatment group while
the patients treated with at least one dose of combination were considered as combination
treatment group.

7.1.7.3 Standard analyses and explorations of laboratory data

7.1.7.3.1 Analyses focused on measures of central tendency

Lab tests that showed changes in measures of central tendency were hemoglobin(decrease,
with corresponding decreases in RBC and hematocrit), creatinine and blood urea nitrogen
(increase), potassium (increase and decrease), and uric acid (increase). The changes from
baseline in the placebo-controlled studies in hemoglobin are shown in Table 38, in creatinine in
Table 39, in urea in Table 40, in potassium in Table 41, and in uric acid in Table 42. The mean
and median changes for these lab values from the following tables are small and similar.

Table 38: Change from baseline in hemoglobin (in g/L) in placebo-controlled studies.

Post baseline
Baseline Endpoint _ Change from baseline _

-

Treatment group n Mean 5D Median Mean 5D Median Mean 50 Median

Placebo (N=835) 601 147.5 14.35 14 l42.2 14.3% 148.0 0.7 7T.0B 1.0
Bli 75 mg (N=173] lgB 1451 12.52 14 144.7 12.35 1455 -0.3 ©.18B 0.0
Ali 150 mg (RB=178) 173 145.3 12.09 14 145.5 1l1.58 1l4e.0 0.8 ©.d40 1.0
Bli 300 mg (W=ell) 5gd l4e.5 14.07 14 1455 13.8¢ 147.0 -0.¢ ©.B2 -1.0
Mono Ali (H=%g%) 901 14e.0 13.50 14 145.7 13.17 1l4e.0 -0.4 ©.c4 0.0
Wal BO mg (N=58) 57 145.0 11.73 14 la4.5 10011 143.0 =-0.5 g.32 -I.0
Val lel mg (B=53) 55 142.0 13.5%¢ 14 l41.2 11.14 1400 -0.9% &.74 -2.0
Wal 320 mg (R=ELE) 451  14€.7 1d4.51 14 l45.2 13.8% 1lde.0 -1.5 &.01 -2.0
32 533 l4e.l l4.2g 14 la4.8 13.34 1450 ~-1.3 7.7 -I.0

54 143.0 10.B3 14 1426 12.10 144.0 -0.4 8.12 -1.0

(H=¢ 86 l45.2 12.23 14 143.0 1l.84 142.58 =-2.3 &.%0 -2.0

1 300,320 mg (K=& 476 147.5 14.73 14 l44.6 14.0% 147.0 -Z.% 8.30 -3.0

A1l 2li/Val (H=g624) Bge  14e.9 14.28 14 144.3 13.6% 1455 -Z.&¢ 8.1B -3.0
Val/HCTZ 160/12.5 mg [N=59) 57 l4e.8 10.B0 14 l44.4 10.54 1440 -IZ.4 g.2& -3.0
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Table 39: Change from baseline in creatinine (in pmol/L) in placebo-controlled studies.

Post baseline
Baseline Endpoint _ Change from baseline _

Treatment group n M=an 5D Median Mean ED Median Mean 5D Median

PFlacebo [(H=g35) 22 74 15 24 g1 16 B0 1 5 ]
Ali 75 mg 173 T4 17 ga aa 15 g0 1 5 1]
Ali 150 mg i 17& T8 lg 24a g1 17 80 2 ] 1
bli 300 mg i 588 T4 1& 80 a0 1& B0 1 ] 1]
Mono ALL 937 T4 18 ga gao 17 g0 1 5 1]
Val B0 mg &3 TH 13 TH g1 14 80 3 T 4
Val 1e0 mg 57 17 18 75 17 18 76 ] 11 1]
i BOE T8 17 24a ga 17 80 1 11 1]

20 T4 17 80 a0 17 B0 1 11 1]

N=&0] 57 T4 18 T& 17 15 73 -1 5 1]

60 mg {N=e0) 1 g2z 17 24a B3 1& 80 1] 10 1

A1i/Val 3007320 mg {N=504) 4z4 g6 155 ga gz 15 20 -4 158 1]
A1l Ali/Val [H=624) 555 g5 la0 ga g1 18 80 -4 1la0 1]
Val/HCTZ 160/12.5 mgy (N=5%) 1 74 15 TH B3 16 B2 4 B 3

Table 40: Change from baseline in BUN (in mmol/L) in placebo-controlled studies.

Post baseline
Baselins Endpoint _ Change from baseline _

Treatment group n H=an 5D M=dian Mean sD Madian HMean =3u Median

]
)

e

P}
[1s)

!
I
o

Placebo [HN=g35)

20 1.43 5.00 5.32 1.3¢ 5.30 0.1Z2 1.1&%9
Ali 78 mg (HN=1735) 173 5.53 1.581 5.30 5.57 1l.52%9 5.40 0.03 1.132
Ali 150 mg (H=178) 176 5.76 1.54%5 5.70 5.78 1.57% 5.80 0.02 1.200
Ali 2300 mg (M=gl2) Ezd 5.26 1.483 E.10 5.47 1.50%9 .40 0.20 1.27
Hono R1i (M=0&3) 937 5.41 1.35:z4 E.30 5.54 1.528 .40 1.14 1.Z24% 0.00
Val 20 mg (N=38) 58 5.43% 1.438 5.60 5.83 1.527 5.45 0.1 1.187 0.20
Val 1ed mg (HM=E55) 57 5.5 1.¢cl 5.20 5.58 1l.&27 5.40 0.07 1.288 -0.20
Val 320 mg (H=515) 505 5.04 1.35¢ 5.00 5.3% 1.431 5.30 0.36 1.244 0.40
Hono Val (H=632) g20 5.12 1.43%5 E.00 5.43 1.4&%9 5.30 0.31 1.24% 0.40
B1i/WVal 75/80 mg (H=gd) 57 5.80 1.57¢ E_.30 5.6% 1.501 5.410 .08 1.243 0.30
60 mg (N=e0) =] 1.288 5.BO 6.06 1.781 &.00 0.12 1.e04 -0.10
F320 mg (HN=504) 254 1.7%¢ 5.00 5.64 1.620 5.40 0.37 1.76% 0.40
al {N=g624) 5599 1.744 5.20 5.68 1l.&28 5.50 0.32 1.708 0.30
160/12.5 mg (N=E59) 58 1.281 E.10 6.1l 1.5287 6.15 0.92 1.300 1.00
Table 41: Change from baseline in BUN (in mmol/L) in placebo-controlled studies.
Post baseline
Baszsline Endpoint _ Change from bassline
Treatment groug n Hean 5D Madian M=an 5D Hedian M=an 5D MHedian

E0E 4.273 0 4200 4.24% 0 4 200 0.
187 1.332 0 4,300 4.334 0 4.300 0.
1&8 4.272 0 4,300 4.347 0 4.300 0.
577 4 255 0. 4200 4_321 0 4_300 0.
a1z 4.272 0. 4300 4_328 O 4_300 0.
=1 4 368 0. 4_ 350 4 346 O 4_300 0.
iz 4.284 0. 4300 4_3E% O 4400 0.
4@s8 4_251 0. 4200 4_237 O 4_300 0.
07 4 265 0. 4200 4_308 O 4_300 0.
Bli/WVal 75/ 55 4.278 0 4.300 4.304 0 4.300 0.
Rli/Wal 15 (H=g&0) = 4 317 0. 4300 4_33% O 4_300 0.
A1i/Wal T (H=504) 478 4.282 0. 4300 4_334 0 4_300 0.
B11 RA1i/Val 2 588 4.283 0. 4300 4_381 O 4_300 0.
Val/HCTE 160/12.5 my (N=59) = 4.21% 0. 4200 4_217 O 4 200 0.



Clinical-Statistical Review
Shen Xiao, M.D., Ph.D., Ququan Liu, M.D., M.S.
NDA 22-217; SN-000

Aliskiren/Valsartan (Valturna™)
Table 42: Change from baseline in uric acid (in mmol/L) in placebo-controlled studies.

Post baseline

Baseline Endpoint _ Change from baseline _

Treatment groug n Mean 5D HMadian HMean 5D Median Mean 5D Median
Blacebo (N=£3%) €10 356.35 3E0.00 50.233 350.00 4.1 EO.
Ali 75 mg | 170 348 81 340.00 88.025 350.00 6.85 43,
Ali 150 mg (P 174 342,45 340.00 50.412 3&85.00 14.08 53,
A1i 300 mg (P g2 342 .04 345.00 a1 9 356.80 13.3% 51.3
Mono Rli (HM=9&9 913 348,26 340.00 ) 71 350.90 12.2e GEO0.S
Val 20 mg | Bj 57 343.02 340.00 21 € 32&80.00 15.12 4e.
Val 1€0 mg (M=5 54 342 &7 330.00 - ) 52 340.00 13, 43
Val 320 mg 5 4584 352.57 3E0.00 E 5 £ 35g.30 6. 4
Mono Val (M=63Z) €05 381.2¢ 350.00 - E 4 351.00 7. 48,

1 mg (N=E0) 1= 333 &4 310.00 45 77.15% 340.00 11.80 51,

1i/Val 1507180 mg (W=€0) L 387.66 3BS .00 377.30 102.13€ 3%5.00 5.64 43.
Ali/Wal 200/320 mg (N=504) i7g 350.20 345.00 32E2.3% 51.0€62 356.90 12.19% &7,
A1l Ali/Wal {N=£24) 587 380.31 345,00 2e2.03 21.093 3&0.00 12.72 EE.
Val/HCTZ 160/1Z2.5 mg (N=59) 57 345_&0 330.00 377.30 85.244 370.00 31.70 G55.

7.1.7.3.2 Analyses focused on outliers or shifts from normal to abnormal

The criteria for notable laboratory values defined by sponsor were showed in the following
table 43.

Table 43: Criteria for notable laboratory values

Laboratory Variables Low High
Hematology

Hamaoglobin >20% decrease =50% increase
Hematocrit >20% decrease »650% increase
RBC count >20% decrease »50% increase
WBC count >50% decrease »50% increase
Platelet count >50% decrease >T5% increase
Biochemistry

Sodium =0% decrease

Potassium >20% decrease »20% increase
Chloride >10% decrease >10% increase
Calcium >10% decrease »10% increase
Creatinine >50% increase
BUN =60% Increase
Glucose >50% decrease »50% increase
SGOT (AST) >150% increase
SGPT (ALT) =150% increase
Alkaline phosphatase =100% increase
Total bilirubin =100% increase
Uric acid »50% increase
CK =300%

In addition criteria that are of clinical significance were 1dentified for BUN. creatinine, and
potassium: BUN (= 14 28 mmol/L), creatinine (= 176.82 umol'L), or potassium (= 3.3

mmol/L, = 5.5 mmol'L, or = 6.0 mmol/L).
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In the short-term controlled studies, a decrease from baseline in mean hemoglobin

was observed in the aliskiren and valsartan monotherapy and aliskiren/valsartan combination
treatment groups (mean change from baseline: placebo, 0.7 g/dL; aliskiren, -0.4 g/L; valsartan,
-1.3 g/L; and aliskiren/valsartan, -2.6 g/L). There were three AEs of anemia reported (one in
each of the treatment groups aliskiren, valsartan, and the aliskiren/valsartan combination). The
hematological data in the long-term open label study are similar to those seen in the short-term
studies. A > 20% decrease in hemoglobin was seen in 8 patients (1.4%).

In the short-term studies, the aliskiren/valsartan combination shows a slightly higher number of
patients with serum potassium increases of >20%, whereas the proportion of patients in this
group with >50% increase in uric acid was similar to that seen with aliskiren monotherapy, and
the proportion of patients with >50% increase in BUN in the aliskiren/valsartan combination
was similar to that seen with valsartan monotherapy. For creatinine, the percentage of patients
with increases of >50% was slightly higher in the aliskiren/valsartan combination group. This
elevation was observed in 2.0% patients compared to 0.9% and 1.1% in the aliskiren and
valsartan monotherapy groups. Data were summarized in the following table 44.

Table 44: Summary of changes from baseline in potassium, uric acid, BUN, and creatinine for
placebo, monotherapy, and combination therapy treatment groups: short term, placebo
controlled studies

Placebo Mono Ali Mono Val All Alinval
(N=635) (M=969) (N=632) (M=624)
Potassium {mmol/L)
M s06 a12 e0v 558
Baszeline (S0) 4 27 {0.500) 4 27 (0381} 4 28 (D.378) 425 (0.391)
Mean (5D} changs -0.030 (0.467) 0.056 (0.387) 0.042 (D.408) 0.088 (0.428)
= 20% increase n (%) 20 (5.0} 38 (4.2) 21 (5.1} 459 (8.3)
Uric Acid {(pmolfL)
M E10 913 605 587

Bascline (SO
Fean (SD) change

356.35 (SB.66E)
416 (50.491)

348.26 (54.305)
12.26 (50.580)

351.26 (B7.716)
T B4 (48.998)

350,31 (86.663)
12,72 ({55.438)

= 50% increase n (%) & (1.0} 12 {1.4) 4 (0.7} 5 (1.4
BUM {mmoliL)
M 622 937 620 S99
Baseline (S0 520 (1.427) 541 {1.524) 512 (1.425) 5.37 {(1.744)
Mean (5D} changes 0.12 (1.169) 0.14 {1.245) 0231 (1.245) 0.32 (1.708)
= 50% increase n (%] 48 (7.7) 77 (8.2) 1 (121} 91 {15.2)
Creatinine (pmol/L)
M 622 a37 620 595
Baseline (SO 7915 79 (16) T91T7) 85 (140}
Mean (SD) changs 1 {9 1(9) 1 {11} -4 (1400
= 50% increase n (%) 2 (0.3) 8 (0.9) 7 (1.1} 12 (2.0}

* The mean creatinine change from bassline in this group was due to an implausibly high outlying baseline
wvalue in Study 2327 (patient Study 2327 0617-00014, 3474 1 pmol/L) that retumed to normal post-bassline.

Source: [SCS-PT-Tabkle 53.2-1 and SC5-FT-Takle 5.2-2)

A summary of potassium, BUN, and creatinine by specified criteria that were considered
clinically significant were summarized in the following tables 45 and 46.

The incidence of hyperkalemia (potassium > 5.5 mmol/L) with aliskiren/ valsartan

combination (3.4%) was slightly higher than placebo (2.1%), valsartan monotherapy (1.2%),
and aliskiren monotherapy (1.0%). However, the incidence rate of hyperkalemia (K" >5.5
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mmol/L) in placebo (2.1%) was much higher than any other previous studies. By checking the
original data, 6 patients in the placebo group have the serum level of potassium more than 7.5
mmol/L (7.5 to 9.4 mmol/L) without any further examination and AE report. One patient has
serum level of potassium at 7.7 mmol/L in the aliskiren group and none of patients have such
high level of potassium in any other groups. Therefore, there must be some medical errors for
the serum level of potassium measurement such as hemolysis, etc in this short-term pivotal
study.

Among the 20 patients in the aliskiren/valsartan treatment group whose potassium values
exceeded 5.5 mmol/L, most increases were transient, and 14 patients potassium values were
within the normal or below 5.5 mmol/L at the end of the study without treatment interruption.
None of these 20 patients had hyperkalemia reported as an AE. The incidence of hypokalemia
(K+ < 3.5 mmol/L) was lower in patients treated with aliskiren/valsartan (2.2%) or aliskiren
monotherapy (1.6%) than patients treated with valsartan monotherapy or placebo (both 3.5%).

In the long-term study, hyperkalemia (K+ > 5.5 mmol/L) was seen inl16 patients (4.1%) treated
with aliskiren/valsartan, and 4 patients (2.0%) treated with aliskiren/valsartan/ HCTZ (3.4% of
patients overall). Among these 20 patients whose potassium values exceeded 5.5 mmol/L, 16
had transient elevations that returned to normal at subsequent or final visits. Three patients
(0.8%) had serum potassium > 6.0 mmol/L; none of whom received HCTZ add-on. While a >
20% increase in potassium was reported in 74 patients (12.6%) overall, for the majority of
cases, 62 patients (10.5%), values remained within the normal range. There were total 6
patients (1.0%) with hyperkalemia reported as AEs. The incidents occurred in five patients
treated with aliskiren 300 mg / valsartan 320 mg and one patient while treated with
aliskiren/valsartan/HCTZ. Two of the patients discontinued due to hyperkalemia: one event
lasted for 38 days, and one event was continuing at discontinuation. The remaining four
patients with hyperkalemia had events that did not require additional treatment or study drug
interruption. Two of these patients completed the study, and two discontinued participation for
reasons unrelated to hyperkalemia.

In the short-term studies, there were only two cases of elevated BUN (BUN > 14.28 mmol/L),
neither in the aliskiren/valsartan combination group. A slight mean increase in BUN in the
aliskiren/valsartan combination group (0.32 mmol/L) was observed as compared to valsartan
monotherapy (0.31mmol/L), aliskiren group (0.14 mmol/L) and the placebo group (0.12
mmol/L ). The percentage of patients with > 50% increases in BUN in the aliskiren/valsartan
combination therapy (15.2%) was comparable to the valsartan monotherapy (13.1%), and
higher than either the aliskiren monotherapy (8.2%) or placebo (7.7%) groups. The majority of
these increases were not outside the laboratory normal range for BUN. There is no indication
of an higher incidence of elevated BUN in the elderly or in patients with mild renal
impairment. In the long-term study, two patients (0.5%) treated with aliskiren/valsartan
(without additional HCTZ) had elevated BUN (BUN > 14.28 mmol/L). An overall mean
increase from baseline in BUN of 0.96 mmol/L overall was seen, with the greatest increase
(1.42 mmol/L) in the aliskiren/valsartan/ HCTZ group. A > 50% increase in BUN was reported
in 197 patients (33.5%); 131 patients (22.3%) were within the normal range.
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Regarding the change of creatinine from baseline, 4 patients (0.7%) in the aliskiren/valsartan
combination group had a clinically significant increase in creatinine, compared to 2 patients in
both the aliskiren monotherapy group (0.2%) and the valsartan monotherapy group (0.3%), and
no patients in the placebo group. Of the four patients in aliskiren/valsartan group with
creatinine values > 176.8 umol/L, two had values that returned to within normal range without
the disruption of the study drug by the end of study or study follow-up. The percentage of
patients with > 50% increase from baseline in creatinine were greater in the aliskiren/valsartan
combination group (2.0%) relative to placebo (0.3%), aliskiren (0.9%), or valsartan (1.1%).
There was no apparent dose-dependence for aliskiren (aliskiren 150 mg, 1.1% and aliskiren
300 mg, 1.0% of patients with > 50% increase). In the long-term open label study overall, two
patients (0.3%) had a creatinine value > 176.8 umol/L. One was returned to baseline at the end
of study. There were 21 patients (3.6%) with > 50% increase from baseline in creatinine. In
addition, there were 12 patients with both >30% increase from baseline and > 132.6 umol/L
(1.5mg/dl which may indicate a renal insufficiency). Nine was returned to baseline at the end
of study.

Regarding the change of uric acid, the percentage of patients with > 50% increase from
baseline in serum uric acid were same between the aliskiren/valsartan group (1.4%) and
aliskiren group (1.4%) and higher relative to valsartan (0.7%) or placebo (1.0%). A mean
increase in uric acid was seen with aliskiren/valsartan (12.72 umol/L) and aliskiren
monotherapy (12.26 pmol/L) that was a little bit greater than valsartan (7.84 pmol/L) or
placebo (4.16pmol/L). In the long-term study, a mean increase from baseline in uric acid of
25.9 umol/L overall was seen, with a greater increase (44.8 umol/L) in aliskiren/ valsartan/
HCTZ treated patients. A> 50% increase in uric acid was reported in 22 patients (3.8%); 16
patients (2.8%) were within the normal range. Two cases of gout were found in the short-term
studies, one in placebo and one in the combination group at the time of lower dose.

Table 45: Summary of potassium, BUN and creatinine by specified criteria in short term,
double-blind, placebo controlled studies.

Placebo Aliskiren Valsartan Aliskiren/Valsartan Valg—iCT
1507
Meono 160 Mono 75/ 160 3007 All 160mg
T5mg 150mg  300mg All B0mg mg 320myg All 80mg mg 320mg  Ali'val | /M12.5mg
M=635 HM=179 N=1T8 N=612 N=969 MN=53 HN=59 M=515 N=632 N=60 MN=60 N=504 MN=624 N=59
Laboratory test n (%) n (%) n (%) n (%) n (%) no(%) n (%) n (%) n (%) no(%) n (%) n (%) n (%) n {%)
Potassium
Total subjects* 606 167 165 57T 912 56 52 495 607 55 54 479 588 54
(100} {100} (100} (100} (100} | (100} {100)  {100) (100) | (100) {100}  {100) (100} (100}
High (= 6.0 mmaliL) &(1.0) 0 i 4(07) 4(D4) ] i S{10) S{08) 0 0 2(0.4) 2(0.3) 0
High (= 5.5 mmaliL) 13(21) | 1(08) i B(14) 9010 0 i T(14) T{13) i 1 19 (4.0) 20(3.4) 0
1.9y
Low (= 3.5 mmoliL) 210535 | 2{1.2)  A{0&) 12{21) 15(1.6) | 1(18) 1] 20400 211535 0 0 13 (2.7) 13 (2.2) 0
Blood Urea Nitrogen (BUN)
Total subjects* 622 173 176 588 937 58 a7 505 620 a7 58 454 599 53
(100} {100} (100} (100} (100} | (100} {100)  {100) (100) | (100) {100}  {100) (100} (100}
High (= 14.28 mmalL} ] 0 0 1(0.2)  1{0.1) ] 0 1(0.2)  1(0.2) 0 0 0 0 0
Creatining
Total subjects* 622 173 178 588 937 58 a7 505 520 a7 58 484 599 53
(100) (100) (100} (100} (100) {(100)  (100) (100} (100} (100)  (100) (100) (100) {100y
High (= 176.8 pmaliL) 0 1(0.6) 0 1(0.2) 2(0.2) 0 0 2(04) 2{0.3) 0 0 4(08) 4(07) 0

* Mumber of subjects contributing data; a patient must have both baseline and post-bassline values to be included

Among 20 patients in the combination treatment group whoss potassium values sxeeeded 5.5 mmolL during the doubls-blind treatment, 14 patients had potassium
values that retumed to below 5.5 mmolL at the end of the study without treatment interruption

Source: [SC5-PT-Table 5.3-1]
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Table 46: Summary of potassium, BUN and creatinine by specified criteria — in long term,
open-label study.

Laboratory test Aliskiren/valsartan™ Alisfvalsartan/HCTZ * Total

M = 404 M =197 M = 601
n (%) n {%a) n (%)

Potassium

Total subjects® 391 {(100) 197 {100} 588 (100}

Low < 3.5 mmol/l 84{1.5) 17 (8.8) 23 (3.9

High = 5.5 mmolfL 16 (4.1} 4 (2.0) 20 (3.4)

High = €.0 mmolL 3 {0.8) a 2 (0.5)
Blood wrea nitrogen

Total subjects® 291 (100 197 (100} S&8 (100)

High = 14.28 mmallL 2{0.5) 211.5) 5 {0.9)
Creatinine

Total subjects® 291 [(100) 197 {100} SE8 (100)

High = 176.8 pmol/L 1{0.3) 1 (0.5 2(0.3)

* ‘aliskirenfvalsartan/HCTZ" group are patients who received HCTZ in addition to aliskirenivalsartan at any
time during the study. ‘Alizkirenfvalzaran’ group did not recsive HCTZ during the study.

Percentages bassd on the number of patients with laboratory resulis.

Source: [Study WZ201-Tabls 12-3]

In the subgroup analysis, biochemistry laboratory results meeting specified criteria for potassium,
BUN and creatinine were evaluated in demographic subgroups including gender, race, age,
ethnicity and in baseline characteristics obesity, baseline renal impairment (GFR), and diabetic
status. Among the 18 patients treated with aliskiren/valsartan who had GFR < 60 in the short term
studies, there were no patients who met the specified criteria in BUN (>14.28 mmol/ L), one
patient with creatinine >176.8 pumol/L, and 3 (17.6%) with potassium>5.5mmol/L. Although the
number of patients with impaired renal function receiving aliskiren/valsartan was small (n=18),
none had meaningful changes in BUN or creatinine, and just one had a potassium >6.0mmol/L.
These subgroup analyses showed a pattern of laboratory values meeting specific criteria not
different from those seen in the overall population.

7.1.7.3.3 Marked outliers and dropouts for laboratory abnormalities

There were no marked outliers for lab abnormalities and No patients discontinued due to
abnormal values in laboratory abnormalities in the aliskiren/valsartan combination therapy.

7.1.7.4 Additional analyses and explorations

We did not perform any additional analyses or explorations other than those presented above.

7.1.7.5 Special assessments

Special assessments for renal function and potassium are also addressed in Section 7.1.7.3. 1
did not identify any other laboratory value concerns for which special assessment are needed.

7.1.8 Vital Signs

7.1.8.1 Overview of vital signs testing in the development program

Blood pressure and pulse were routinely measured at most visits for the efficacy evaluations.
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Weight was typically measured during baseline and at the end. Temperature and respirations
were not routinely recorded. The main discussion is the orthostatic pressure.

7.1.8.2 Selection of studies and analyses for overall drug-control comparisons

Like at the beginning of the safety review, all dataset included short-term placebo controlled
studies and long-term open label study.

7.1.8.3 Standard analyses and explorations of vital signs data

There were no clinically significant changes from baseline in body weight or sitting and
standing pulse rate in any of the treatment groups in the pooled populations. Results were
presented in the individual study reports.

Orthostatic pressure was analyzed in both the short-term controlled studies and long-term open
label study. Orthostatic blood pressure changes were defined as a decrease of at least 20 mm
Hg in systolic blood pressure or a decrease of at least 10 mm Hg in diastolic blood pressure
when a patient moves from a sitting position to a standing position. In short-term controlled
studies, the incidence of orthostatic blood pressure changes is summarized in the following
table 47. Overall, orthostatic BP was seen at a broadly similar frequency at baseline and
endpoint. When orthostatic BP changes at any visit post baseline were considered, the
incidence with aliskiren/valsartan treatment was similar to the respective monotherapies.
Orthostatic blood pressure change was reported at one or more visits in 49 (8.0%) patients in
the aliskiren/valsartan regimen, 36 (5.7%) patients in the placebo regimen, 65 (6.8%) patients
in aliskiren monotherapy and 40 (6.4%) patients in valsartan monotherapy. The AEs of
hypotension and orthostatic hypotension were each reported in two patients receiving
aliskiren/valsartan treatment and in none of the patients receiving placebo or valsartan.

Table 47: Incidence of orthostatic blood pressure change —short-term placebo-controlled
studies

Placebo Aliskiren Valsartan Aliskiren/Valsartan Val!
HCTZ
Mono Mono 75/ 150/ 300/ All 160mg
T5mg 150mg  300mg All B0mg 160mg 320mg All 80mg 160mg 320mg  AliVal M2.5mg
N=635 N=179 N=178 N=612 HN=969 N=58 N=59 N=515  N=832 MN=60 =60 M=504 N=524 N=59
Timepoint n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Baseline
N*® 635 179 178 812 989 58 55 515 632 ED &0 504 624 59
n (%) 6(0.9) 422y 317y 10(1.8) 17{1.8) 1] 0 §(1.2) &6(09 | 2(33 101.7) 8018 12{19) 0
Endpoint
N*® 831 177 177 805 959 58 5B 513 620 ED &0 438 816 58
n (%) 7i1.1) 0 9(51) &01.0) 15{18)| 1(1.7) 0 T4y 8(1.3) | 2(33) 3500 15(30) 20(32) 2(34)
Any visit
N* 631 177 177 805 959 58 5B 513 629 B0 &0 436 616 58
n (%) 36 (5.7) | 12(6.8) 24 25(48) 65(68) | 4(69) 4(68) 32(62) 40(64) | 7(11.7) B(10.0) 28(73) 43(30) 4 (6.9)
(13.8)

Crthostatic bleod pressure change is defined ag a decrease 220mmHg in gystolic BR or a decreasze =10 mmHg in dizstolic BP when a patient moves from a sitting
pasition to & standing position.
* M is the number of patients with both sitiing and standing BP at baszeline and timepeint, respectively; the total for any visit is the number of patients with both sitting

and standing BP data at that post-baseline visit.

- n is the number of patients who had crthostatic blood pressure change.
Source: [SC5-PT-Tahle §.1-1]
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In the long term, open-label study, the incidence of orthostatic blood pressure changes is
summarized in the following table 48. Overall, orthostatic BP change was similar in frequency
to baseline at endpoint. When orthostatic blood pressure changes at any visit post-baseline
were counted, the incidence was 11.3%. There were four patients with mild, non-serious AEs
of orthostatic hypotension. One of them discontinued from the study due to dizziness.

Table 48: Incidence of orthostatic BP change — long-term, open-label study

Alinval AliVallHCTZ Total

(N=404) (N=19T) (N=601)
WVisit Total™ n (%) Total* n (%) Total™ n (%)
Baseline 404 4{1.0) 197 3{1.5) &0 Ti{1.2)
Week 28 335 1{0.3) 188 1{0.5) 523 2(0.4)
Week 54 322 8{25) 169 34{1.8) 481 11 {2.2)
Endpoint 397 9(2.3) 197 2{1.5) 504 12 (2.0)
Any visit 397 41 {10.3) 197 26 {13.2) 504 &7 (11.3)

- Orthostatic blood pressure change is defined as a decrease =20mmHg in systolic BF or a decrease =10
mmHg in diastolic BRF when a patient moves from a sitting position to a standing position.

* Total is the number of patients with both sitting and standing BP at baseline and endpoint, respectively; the
total for any visit is the number of patients with both sitting and standing BP data at that post-baseline visit

- nig the number of patients who had orthostatic blocd pressure change.

Source: [Study V22301-Tahle 12-53]

Orthostatic blood pressure changes were also examined in demographic and background
subgroups (age, sex, race, ethnicity, obesity) in the short-term placebo-controlled studies and
in the long-term open-label study. The incidence of orthostatic changes were slightly more
frequent in female than male patients treated with aliskiren/valsartan (10.0% vs. 6.5%), in
patients > 65 years than in younger patients (9.1% vs. 7.7%), and in Caucasian patients
compared to Black patients (8.7% vs. 6.8%).

7.1.8.4 Additional analyses and explorations
I did not perform any additional analyses of vital signs.

7.1.9 Electrocardiograms (ECGs)
No post-baseline ECGs were performed in studies included in this submission. In the previous

NDA review (NDA 21, 985), aliskiren monotherapy does not appear to have an appreciable
effect on QT interval. Valsartan is not known to cause adverse ECG changes.

7.1.10 Immunogenicity

Aliskiren and valsartan are both small molecules that by themselves should have little
immunogenic potential. Aliskiren did not show a pattern of increase adverse events of
potentially immunogenic etiology, e.g., aliskiren was not associated with increased rates of

urticaria compared to placebo.

7.1.11 Human Carcinogenicity

Additional risk of the human carcinogenicity was not observed in the combination of aliskiren
with valsartan as compared to the aliskiren monotherapy in the long-term open label study.
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7.1.12 Special Safety Studies

Special safety studies were not performed with the combination of aliskiren and valsartan.

7.1.13 Withdrawal Phenomena and/or Abuse Potential

In the aliskiren development program there was no suggested potential for rebound
hypertension on withdrawal of aliskiren treatment, with blood pressure returning to
pretreatment levels slowly. AEs were infrequent during the randomized withdrawal from
treatment, similar between the treatment groups, and primarily of mild severity. Abrupt
withdrawal of valsartan has not been associated with a rapid increase in blood pressure.
Therefore, there is no reason to suspect this combination that has the potential for abuse in
humans.

7.1.14 Human Reproduction and Pregnancy Data

Studies of either aliskiren monotherapy or the combination of aliskiren with valsartan were not
conducted in pregnant women. There were a total of 3 pregnancies in enrolled female patients
during all completed studies in the aliskiren/valsartan program. Two pregnancies were reported
in the short-term placebo-controlled studies, one in Study 2327, and one in Study 2203 as
summarized in the following. The other pregnant patient, treated during a placebo run-in
period, subsequently had an abortion. In addition, a spousal pregnancy in Study 2327
(treatment valsartan 320 mg) was reported for the wife of a male patient, but no additional
information is available.

In Study 2327, patient 0537-00002- (aliskiren/valsartan 150/160 mg) was found to be
pregnant on ®® and was withdrawn from the study upon learning of the pregnancy
(Day 28). Her last menstrual period was ®® and she had been using barrier methods
of contraception. The patient subsequently had an uneventful delivery of a healthy neonate.

In Study 2203, in the aliskiren 300 mg group, patient 0513-00026 had a positive pregnancy test
result 42 days after starting study drug. The patient discontinued study drug and subsequently
underwent a routine delivery without complication.

In Study 2203, patient 0001-00053 presented with a positive pregnancy test during the single-

blind run-in period and was discontinued from the study due to this event. A planned abortion
was performed.

7.1.15 Assessment of Effect on Growth

The product has not been studied in children

7.1.16 Overdose Experience

There were no reports of overdose in the clinical trials.

67



Clinical-Statistical Review
Shen Xiao, M.D., Ph.D., Ququan Liu, M.D., M.S.
NDA 22-217; SN-000

Aliskiren/Valsartan (Valturna™)
7.1.17 Post-marketing Experience

Aliskiren/valsartan as a fixed-dose combination product has not yet marketed anywhere in the
world.

7.2 Adequacy of Patient Exposure and Safety Assessments

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and Extent of
Exposure) Used to Evaluate Safety

The primary clinical data sources were summarized in tables 25, 26 and 27 in section 7.1.

7.2.1.1 Study type and design/patient enumeration

There are three datasets in this application for the safety analysis including 1) Two short-term
placebo-controlled studies; 2) One long-term open-label studies; and 3) One supportive short-
term study which is the aliskiren/valsartan add-on HCTZ study.

7.2.1.2 Demographics

The demographics of patients were summarized in the following tables 48-51. The treatment
groups were well matched and reflect the aliskiren/valsartan combination target patient
population. A wide age range of the adult population, including the elderly was studied

(range 22-82 years, mean 53.4 years for aliskiren/valsartan combination and 19-88 years, mean
53.7 years overall). Women comprised approximately 40% of the population in both the
aliskiren/valsartan combination group (40.4%) and overall (41.1%). Of the patients in the
aliskiren/valsartan combination group, 80.1% were Caucasian, and 11.9% were Black, similar
proportions to that in the overall population (81.4% and 12.4% respectively). In the ‘ethnicity’
category 10-12% of the population were considered ‘Hispanic or Latino’ in the
aliskiren/valsartan combination group and in the overall population. The majority of the

rest of the patients for whom ethnicity information was collected were categorized as ‘other’
(4.9% of the total patient population).

Within the short-term placebo-controlled study population, baseline disease characteristics
obesity, diabetic status and kidney function (measured by glomerular filtration rate) were
similar across treatment groups, and were as expected for this hypertensive population. Patients
with GFR < 60 mL/min/1.73m2 comprised 2.9% of the studies population and were reasonably
well distributed across the treatment groups. In the all aliskiren/valsartan combination group,
approximately 10% of the population was diabetic at baseline. Across all treatment groups,
approximately a third to half of all patients were obese (BMI > 30 kg/m?). Data were
summarized in the tables 49 and 50.
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Table 49: Demographic characteristics in short term, double-blind, placebo controlled studies

Age Gendern (%) Racen t%JT

Treatment group N | mean({8D) <65years 265 years Male Female | Caucasian Black Asian Other
Placebo B3 | S3(110)  534(B40) 102(1R0%)| 378(504) 258 (40E) | S11(RD3) &334} B(13) 33(52)
Ali 75 mg 179 | 35(131)  127(708%) 52(291%) | 99(55.3)  a0(dd7) | 169 (%4 10(36) ] a
Ali 150 mg 178 | S6{124) 137(77.0%) 41(23.0%) | 101{587)  77(43.3) | 166(33.3) 10 (5.6 0 2(1.9)
Ali 300 mg B12 | 33(11.1)  314(84.0%) 53(16.0%) | 355(38.0) 257 (42.0) | 480(80.)  8O(13n  T(LY) AT
Mano Al 99 | 54{118) 778(B0.3%) 191(197%)| S555(57.3) 414(427) | B25(B51) 100(103) 7(0T) 33(34)
Val 80 mg 58| SE{130)  3G(R7T2%) 19(328%) | 3B(BSS)  20(d45 | &5(%48) 2(34) ] 117
\Val 180 mg 59 | SS{118)  48(B14%) 11(188%) | 20(482)  30(s08) | S3(R48) 5(85) 1{1.7) a
Val 320 mg 515 | 53(105) 448(872%) @6(128%) | M12(806) 203(394) | 380(738) 43(81) 714 34 (66)
Mono Val B32 | 33(108) 336(84.8%) 9G(12.2%) | 379(50.0) 253 (40.0) | 488(77.2) 10O (158 T(.1) 38 (a7)
Alifval 75/80 mg B0 | 360(122)  46(767%) 14(23.3%) | 30(300)  30(30.0) | 53883 5(8.3) 0 2033
Alifval 1501160 mg B0 | 38411.2)  43(71.7%) 17(28.3%) | 35(383)  23(417) | S3(BR3) 6 (10.0) 0 1{1.7)
Alifval 300/320 mg 504 | S3{108) 436(B6.5%) EA(135%) | 0T(809) 197(301) | 3%4(TR2)  EI(125)  B(1B) 7y
All ARVl B24 | S3{108) 525(B4.1%) G9(159%) | 372(506) 252(404) | SOO(RDM)  T4(M9  B(13) 40(64)
VallHCTZ 160M25mg | 59 | S7T{122)  43(728%) 16(27.1%) [ 36(81.0)  23(380) | S3 (348 5(85) 0 1{1.7)
Total 2920 | S40M3) 2418(B27%) S04 (17.3%)| 1720(38.8) 1200(41.1) | 2377 (314) 362(124) 30(10) 4349

T On 2ource table 3.1-1, but nof included hers for brevity, there were also 3 Native Americans and 5 Pacific lslanders in the Groug A population.
Source: SC3-PT-Table 3.1-1

Table 50: Disease baseline characteristics in short term, double-blind, placebo controlled
studies.

Obesity” Diabetic GFR (mL/min.73m2) n (%)
No (BMI <30) Yes (BMI 230)
Treatment group N n (%) n (%) n (%) GFR<20 20=GFR=60 60=GFR=20 GFR=20
Placebo 626 255 (55.8) 277 (43.8) 54 (8.5) 0 18(3. 224 (50.9) 286 (45.0)
Ali 75 mg 179 105 (58.7) 74{41.3) 16 (8.9) 0 12{7.3) 90 (50.2) 74141.3)
Ali 150 mg 178 118 (66.2) 60 (33.7) 15(8.4) 0 7{3m 102 (57.2) 69 (38.8)
Ali300 mg E12 316 (51.6) 202(47.7) T2(11.8) 1} 12(2m 311(50.8) 2TE (45.1)
Monao Ali 969 529 (55.6) 426 (44.0) 103 (10.6) 0 32{3.3 503 (51.9) 418 (43.2)
“al B0 mg 58 a7 (B3.8) 21(36.2) 352 0 1{1.7) 30 {51.7) 27 (48.8)
“al 160 mg 59 33(559) 25{424) 2(34) 0 4{6.3) 31(52.5) 24 (40.7)
“al 320 mg 515 264 (51.3) 245 (48.3) 57 (11.1) 0 12(2.3) 253 (49.1) 245 (47.8)
Maona Yal 622 334 (52.9) 205 (46.7) 62 (5.8) 1] 17 (2.7 214 (49.7) 296 (46.8)
Alir/al 75/80 mg E0 29 (48.3) 30 (50.0) 4(6T) 0 ] AT(E1T) 23(38.3)
Alirfal 1500160 mg E0 33 (55.0) 27(45.0) 10 (16.7) 1} 4(68.T) 36 (B0.0) 19(31.7)
Alirval 3007320 mg 504 273 (4.2) 226 (44.8) S0 (8.0 1{0.2) 13(2.8) 251 (49.8) 228 (45.2)
Al Alirval 624 335 (53.7) 283 (454) 64 (10.3) 1(0.2) 17(2.7) 324 (51.9) 270 (43.3)
WallHCTZ 160/12.5mg 59 32 (54.2) 27 (45.8) 2(3.4) 0 i 36 (61.0) 23{39.0)
Taotal 2820 1595 (54.6) 1308 (44.8) 285 (0.8) 1(0.0) 85 (2.9 1501 {51.4) 12584 (44.3)

* Obesity is yes if BMI 2 30 kg/'m2. Obesity 'yes’ and 'ne’ may sum to less than 100% due toc some patients with missing information
Source: [SCS-PT-Table 2.1-1]

In the long-term open-label study, demographic and other baseline disease characteristics were
generally comparable across the treatment groups. Overall, the majority of patients were
Caucasian (84.5%), and greater proportion of study patients were males (54.9%). Half of the
population was obese (BMI > 30). The mean age was 55 years and ranged from 23 to 85 years.
Most patients were younger than 65 years old (80%). The aliskiren/valsartan/HCTZ group had
a greater proportion of patients who were Black (21.8% vs. 8.2% aliskiren/valsartan) and who
were obese (BMI > 30; 58.4% vs. 46.8% aliskiren/valsartan). Demographic and background
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characteristics in the long-term open label study were generally similar to those in short term
studies. Data were summarized in table 51.

Table 51: Demographics by treatment group in long term open-label study

Aliskiren/ Aliskiren/
valsartan * wvalsartan/HCTZ * Total
Dremographic variable M=:203 MN=197T MN=601
Age (yvears) mean (S0 S50 {11.59) S55.1 (10.39) S55.0 {(11.20)
median S6.0 S54.0 S50
rangs {min — meas) 23.0 — 850 2.0 — 800 23.0—-850
Age group — e {%a) = 65 years 319 (=) 162 (82.2) 431 (80.0)
= BS years 85  (21.0) A5 (17.8) 120  {20.0)
= TS years 391 (9E6.8) 189 (95.9) 580 (96.5)
= 75 years 12 [3.2) =] (4.1 21 { 3.5)
Gender — n (¥%) Male 223 (55.2) 107 (54 .3) 330 (54.9)
Females 181 (44.8) 90  (45.7) 271 {45.1)
Race — n (%) Caucasian sy (BE8.4) 151 L ==} 508 (84.5)
Elack 33 (8.2) 43 (21.8) TE  {12.6)
Asian = (1.5} 2 1.0 8 (1.3)
Mative Amercan 2 (0.5} [n] [n] 2 (0.3
Pacific Islandsr 2 (0.5} a ] 2 (0.3}
Other 4 (1.0) 1 (D.5) 5 (0.8)
Obesity — n (%) EMI = 30 kgim? 189 (46.8) 115 (S68.4) 204 (S0.8)
EMI = 30 kg'm® 213 (52.7) 82 (41.6) TOS (49.1)
Diabetes Yes —n (9%) 45 (11.1) 25 {(12.7) 70 (11.6)
GFR 0 = GFR = 60 22 (5.4) 13 (6.6) A5 (5.8)
(mL/mind.7m®) 50 = GFR = 90 206 (51.0) 105 (S3.3) 211 (51.7)
n (%)
GFR = 90 176 (43.8) 7O (40.1) DES (42.4)

* "Aliskirenfvalsartan/HCTZ group are patients who received HCTZ in addition to aliskiren/valsartan at any time
during the study. “Aliskiren/valsartan’ group did not receive HCTZ during the study.
Source: [Study WI2201-Table 11-1], [SCS PT-Table 3.1-2]

There were no other defined populations for safety. Study 2331 that provides supportive
safety for combination therapy has details of demographic and baseline characteristic in the
following table 52.

Table 52: Demographics in Study 2331.

Aliskiremn

Aliskiren Valsartan M Walsartan
HCTZ FHCTZ FHCTZ FHCTZ Total
Demographic variable M =152 M =16& M = 155 M =168 M = &41
Sew — n (%E) Female 58 (38.2) T4 {450 BT (43.3) FTT  {45.5) 2TE  (43.1)
Males a4 (51.8) =2 (S55.4) 88 (56.8) S1 (S4.2) IES  (56.9)
Racs —n (%) Caucasian 131 (86.2) 135 (87.1) 147 (BT . S) 554 (86.4)
Slack 13 { B.6) 14 ( 9.0} 15 [ =.9) s (9.0
Asian 3 (2.0n 4 (2.6} 1 (o6 13 (2.0)
Mative American [ s R ] [a N s ) 1 DSy 1 o022
Orther 5 {33 2 (1.3 4 (a4 15 (2.3}
Ethnicity Hispanic/Latino 28 {18.4) 2E  (16.8) 31 (18.5) 105 (16.4)
—n (%) Indian (Indian 1 (D7) 1 (0.6} o {D.0) Z (0.3)
sulycont. )
Mimed sthricity o (0.0 ER - 1 ( 0.0} 1 (D6} s (D.8)
Other 123 (80.9) 142 (85.5) 1365 (51.03 529 (52.5)
Age Group =E5 138 (89.5) 143 (86.1) 141 (E83.9) 543 (S4.7)
— (%) = B85 16 (10.5) 3 (13.9) 27 (161} 898 (15.3)
=75 3 (2.0 4 2.4y 4 (24 17_(2.7)
Age (yrs) n 152 166 168 &41
_ rean (SD) 52.6 {9.93) 52.3 (10.90) 529 {(10.83) S53.2 {10.81)
Duration of n 149 181 162 525
_hypertension {(¥rs}  plean (SD) 8.0 (7.42) 7.8 (7.38) 5.5 (5.06) &4 (7.98)
Body mass index mn 152 166 166 B35
(BRI (kg™ Pean (SD) 31.8 {(6.13) 1.3 (B.28) 31.2 (5.85) 31.9 (6.21) 31.6 (6.12)
Oiesity™ Wes 80 (S52.6) 24 (S0.5) 78 (50.3) 95  (S7.1) 338 (52.7)
—n (%) Mo T2 (4AT.4) 2 {49.4) TS  (45.0) TO {417 300 (46.8)
Metabolic wves 80 (S2.6) (52.4) TE (45.0) 96 (ST-1) 239 (52.9)
syndromes Ho T2 (4AT7.4) (AT .8 T8 (S0.3) T2 {4z.9) 301 (47.0)
—n {3} Mot available 0 {D.0) { 0.0 1 (0.6} o {00y O {0.0)
Diabstes Ves 21 {12.8) (12.0) 19 (12.3) 18 (107 TE (12.2)
— {6 Mo 131 (B6.2) (S5.0) 1368 (87.7) 150  (89.3) SE3  (87.8)

S0 = standard dewviation.
= Obesity = yes if BMI = 20 ka/m.
# Metabolic Syndrome=Yes, if amy 3 of the following are true:
1. Wiaist circumfersnce =102 cm (40 in) for men, or = 88 cm {35 in} for women;
2. Trighycsrdes = 150 mgfdL {169 mmol/L);
3. HDL cholesteral =40 mgfdl {1 04 mmoliL) for men, or =S50 mglfdl (1.29 mmoliL) for women;
4. SBF = 130 f or DBF = 85 mmHg;
5. Fasting glucoss = 110 nagfdL (6.1 mnoliL)_
Source: PT-table 14.1-2.1a
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7.2.1.3 Extent of exposure (dose/duration)

The overall extent of drug exposure from all studies in the clinical development program is
summarized in the following table 53. This table summarizes all treatments, all doses, and all
treatment durations for all subjects who received at least one dose of study drug. Study 2327
exposed patients at both low and high doses, and exposure has been collected and presented
accordingly. In the exposure table, patients who stayed in the study past Visit 7 when the dose
was titrated up may therefore appear in both low and high dose exposure categories. Overall,
3520 patients were included in the aliskiren/valsartan combination clinical development
program, with 1225 being exposed to the aliskiren/valsartan combination alone. Other groups
received either placebo, aliskiren or valsartan monotherapy, valsartan with HCTZ, or
aliskiren/valsartan with HCTZ. In the aliskiren/valsartan group, 349 patients were exposed for
at least 180 days, and 316 for at least 360 days. In the short-term, placebo controlled studies,
there were total 2919 patients including 624 of whom received the aliskiren/valsartan
combination treatment.

Table 53: Duration of exposure to study drug after randomization — Safety/treated population
(all studies)

Alilval Alival Alival VallHCTZ
Duration of Placebo Mono Ali Mono Val T75/80 mg 150/160 mg 3000320 mg* All Alirval 160M2.5mg ALIWAL/HCTZ
Exposure{days) N=635 N=969 N=§32 N=60 N=1107 H=1058 M=1225 N=59 N=197
=1 625 (100%) 969 (100%) 632 (100%) 50 (100%) 1107 (100%) 1053 (100%) 1225 (100%) 59 (100%) 197 (100%)
>=14 616 (97.0%) 938 (96.8%) 623 (95.6%) 58 (95.7%) 983 (88.8%) 1039(95.2%) 1196({976%) 538 (958.3%) 186 (858.5%)
»>=28 584 (92.0%) 905 (93.4%) 608 (96.2%) 56 (83.3%) 212(28.2%)  941(385%) 1162({94.9%) 57 (96.6%) 184 (85.5%)
>=42 571(B9.9%) 888 (91.6%) 586 (92.7%) 56 (83.3%) 58 (5.2%) 504 (5T.1%)  1142(93.2%) 57 (B6.6%) 188 (85.9%)
== 130 0 0 0 0 0 345 (32.6%)  349(28.5%) 0 164 {83.2%)
== 270 0 0 0 0 0 332 (31.4%)  3320271%) 0 130 (66.0%)
== 360 0 0 0 0 0 270 (25.5%) 316 {25.8%) 0 0
Statistics
n 635 963 B32 60 1107 1058 1225 59 197
Mean 523 532 539 534 215 1451 147.3 552 2531
sD 12.23 1144 949 11.16 10.88 149.40 141.98 5.69 B85.04
Median 56.0 56.0 56.0 56.0 16.0 57.0 59.0 56.0 300.0
Minimum 1 1 1 8 1 1 1 2 2
Maximum 74 73 70 66 70 3386 400 i) 333

Mete: includes exposure from Studies 2203, 2327, and V2301

- Patients tifrating to several doses within a treatment group were counted separately in each Al al dose group.

* Subjects were treated with aliskirenfvalsartan 1500160 mg for one week followed by 7 wesks of aliskirenfvalzartan 300/320 mg in study 2202 The low doze pericd is
aggregated with the high dose.

Source: [SC5-PT-Table 2.3-1]

Long-term data was provided in 1 uncontrolled study of 1-year duration. The overall mean
exposure to aliskiren/valsartan combination was 236.8 days (median, 357 days). A total of 601
patients were exposed to the aliskiren/valsartan combination, starting dose 150/160 mg, and
titrated to 300/320 mg with optional HCTZ add-on for up to 1 year. Most patients (80.0%) in
this population received at least 360 days of treatment. Three hundred and forty five patients
were treated with aliskiren 300 mg/valsartan 320 mg for at least 6 months (180 days) and 270
patients were treated for at least 12 months (360 days) without the need for the addition of
HCTZ. Of the 197 patients who received add-on HCTZ, 164 were treated with
aliskiren/valsartan/HCTZ for at least 6 months. Data were summarized in tables 53 and 54.
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Table 54: Long-term duration of exposure in long-term open-label study.

Aliskiren 150 mg/  Aliskiren 300 mg/ Aliskiren/ Pooled *
valsartan 160 mg valsartan 320 mg valzartan/HCTZ aliskiren 300 mg/
alone alone valsartan 320 mg Total
M =601 M = 585 M =197 M = 585 M = 601
Mean 14.1 2365 2531 3220 3276
sD 215 145.52 85.04 102.55 113.89
Median 14.0 3570 300.0 364.0 378.0
Min - max 1-25 1 — 388 2 - 333 1—380 1 —405

S0 = standard deviation min - max = minimum and maximum values for the parameter
* Includes aliskiren 200 mg / valsartan 220 mg and aliskiren / valzartan f HCTZ grougs.
Source: [Study V2301-PT-Table 14.3-1.1]

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other studies

Not available

7.2.2.2 Postmarketing experience

The fixed-dose combination of aliskiren/valsartan is not marketed in any country to date.
However, both aliskiren and valsartan are currently approved in many countries worldwide.
The reviewer agreed with the sponsor that it is not possible to estimate the exposure to the free
combination of aliskiren and valsartan. Therefore, the adequate assessment of spontaneous
reports involved the concomitant (free combination) use of these drug could not be performed.

No new safety observations following the administration of aliskiren have emerged from the
cumulative assessment of postmarketing reports (as of 31 Mar 08) constituting a new risk or
providing evidence of increased severity, specificity, and frequency of known or potential
risks already described for aliskiren monotherapy.

Because valsartan has been on market in more than 100 countries for many years with the
patient exposure estimated approximately @@ oxtensive
clinical experience reported in numerous reviews and major clinical trials have supported its
use as first-line therapy for the treatment of hypertension. The safety profile of valsartan has
been well defined.

7.2.2.3 Literature

Using the words “combination of aliskiren and valsartan” or “Valturna”, I did not find new or
additional safety issues related to this combination in the public literature search.
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7.2.3 Adequacy of Overall Clinical Experience

The overall clinical experience appears to have been adequate to evaluate the product safety
based on the two short-term studies, one long-term study and one supportive study.

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

I do not consider that the pre-clinical testing is needed.

7.2.5 Adequacy of Routine Clinical Testing

The routine clinical laboratory testing was adequate. Measurements of lab parameters
expected to be affected by RAAS inhibitors, e.g., renal function and serum electrolytes, were
frequent enough to detect significant problems.

Thorough QT study was not performed with the product. However, full QT study with
aliskiren has been conducted and no abnormal findings were observed. Valsartan was approved
in 1996 and no abnormal QT interval has been reported since then. Therefore, I do not think
there is a potential QT impact with the combination of aliskiren and valsartan.

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

The potential for a pharmacokinetic and PD drug interaction between aliskiren and valsartan
was assessed in healthy subjects. At steady state, when administered together, the mean
AUC 5 and Cnyx for aliskiren decreased by about 25% and that of valsartan decreased by about
15%. The 90% confidence intervals for AUC and C,,, ratios for both aliskiren and valsartan
were not within the no effect boundaries (80 to 125%). The observed plasma renin
concentrations following administration of the combination was higher than that observed with
either aliskiren or valsartan alone. The observed decrease in plasma renin activity following
administration of the combination was similar to that observed with aliskiren alone. Given the
observed inter-subject variability in aliskiren and valsartan PK (~ 50% CV) and the observed
PD effects of the combination. Dr. Menon-Andersen, the clinical pharmacology reviewer,
considered that the decreased AUC and C,.x observed in this study should not be of any
clinical significance.

Based on the review of NDA 21, 985 for aliskiren monotherapy and the metabolic profile of
valsartan, the metabolic, clearance, and interaction workup of this combination were
considered to be adequate.

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and Particularly
for Drugs in the Class Represented by the New Drug; Recommendations for Further Study

The evaluation for potential adverse events was adequate with the following limitations:
a). Higher incidence rate was found in patients with combination group than each monotherapy
and placebo control groups. However, due to the significant measurement errors ( 6 patients in
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the placebo group have serum level of potassium in the range of 7.5 to 9.4 mmol/L without any
adverse events), the exact incidence rate can not be calculated.

b). A higher proportion of patients with moderate renal impairment (GFR <60 mL/min/1.73m2)
had hyperkalemia (K*>5.5 mmol/L) compared to patients with normal renal function in short-
term studies. However, the number of patients with moderate renal impairment was too small
to make the conclusion.

7.2.8 Assessment of Quality and Completeness of Data

The reviewer did not identify any problems with major discrepancies among the CRFs and
Medwatch forms, and study reports. DSI inspection was not conducted.

7.2.9 Additional Submissions, Including Safety Update

In the 120 day safety update, no new clinical studies were provided. Data from the sponsor’s
global safety database for aliskiren and valsartan as concomitant medication did not reveal any
safety signals other than the ones reported in the NDA.

7.3 Summary of Selected Drug-Related Adver se Events, Important Limitations
of Data, and Conclusions

The types of adverse events in the combination of aliskiren and valsartan were generally
comparable with each of monotherapy. Higher incidence rates of decreased
hemoglobin/hematocrit, increased serum levels of BUN, creatinine, uric acid, and potassium
were observed in the combination group compared to each monotherapy and placebo control
groups. However, other than the hyperkalemia, changes of hemoglobin/hematocrit, BUN,
creatinine and uric acid do not seem to provide additionally clinically meaningful changes
compared to each monotherapy.

Increased serum level of potassium seems the major finding in the combination compared to
each of monotherapy. However, due to the significantly medical measurement errors (6
patients in the placebo group have the serum levels of potassium in the range of 7.5 to 9.4
mmol/L without any adverse events), the exact incidence rate can not be calculated. The
majority of the elevations of potassium were transient. In the aliskiren monotherapy study,
higher incidence rate of hyperkalemia was observed in diabetic patients. In this study, however,
no patients in the short-term placebo-controlled studies with diabetes and only one patient in
the long-term open-label study with diabetes had abnormal elevations in serum K. A higher
proportion of patients with moderate renal impairment (GFR <60 mL/min/1.73mz2) had
hyperkalemia (K*>5.5 mmol/L) compared to patients with normal renal function in short-term
studies. Since the number of patients with moderate renal impairment was small, the result is
inconclusive and further studies in this population are needed. The incidence of hyperkalemia
does not appear to increase with long term (12 months) treatment of aliskiren/valsartan
compared to short term treatment. In the long-term (12 months) open label study, there were 6
patients (1.0%) with hyperkalemia (> 6.0 mmol/L) patients. The incidents occurred in five
patients treated with aliskiren 300 mg / valsartan 320 mg and one patient while treated with
aliskiren/valsartan/HCTZ. Two of the patients discontinued due to hyperkalemia: one event
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lasted for 38 days, and one event was continuing at discontinuation. The remaining four
patients with hyperkalemia had events that did not require additional treatment or study drug
interruption. Two of these patients completed the study, and two discontinued participation for
reasons unrelated to hyperkalemia.

Other drug-related adverse events including diarrhea, rash, cough, anemia, and angioedema are

comparable between the combination of aliskiren/valsartan and each of their monotherapy.
Overall, AE profile is considered to be acceptable for antihypertensive therapy.

7.4 General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

7.4.1.1Pooled data vs. individual study data

Individual data were summarized in the appendices in Section 10. The pooled data were
summarized in Section 7.

7.4.1.2 Combining data
The rates were calculated by pooling the counts of patients with events in the numerators and

counts of patients in the denominators. The rates were compared between the combined
product of aliskiren with valsartan to each monotherapy of valsartan or aliskiren.

7.4.2 Explorations for Predictive Factors

7.4.2.1 Explorations for dose dependency for adverse findings

Dose-dependency of all AEs were counted by calculating rates for each dosage

7.4.2.2 Explorations for time dependency for adverse findings

No significantly time-dependent adverse events were observed with this product either in the
short-term studies or long-term study.

7.4.2.3 Explorations for drug-demographic interactions

Subgroup specific rates were analyzed when sufficient events were available in subgroups, by
age, race, gender, and disease factors including obesity, impaired renal function, and diabetes.
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7.4.2.4 Explorations for drug-disease interactions

In small sample analyses, adverse events in patients with obesity, diabetes or mild impaired
renal function, in general, were comparable to the overall population. However, the results may
not be conclusive.

7.4.2.5 Explorations for drug-drug interactions

In addition to this combined product of aliskiren with valsartan, the AE rates were also
analyzed in aliskiren with valsartan and HCTZ.

7.4.3 Causality Determination

Causality determinations other than associations suggested by increased rates were not
performed.

8 Additional Clinical Issues

8.1 Dosing Regimen and Administration

The combination of aliskiren/valsartan generally produced clinically and statistically
significant reductions in both diastolic and systolic blood pressure compared to placebo and
each respective monotherapy in the studied dose ranges of 150 mg or 300 mg of aliskiren in

combination with valsartan 160 mg or 320 mg. Therefore, the sponsor proposed clinical doses
of aliskiren/ valsartan including 150/160 and 300/320 are acceptable.

8.2 Drug-Drug Interactions

The sponsor did not conduct any drug-drug interactions.

8.3 Special Populations

Aliskiren/valsartan was effective regardless of gender, age, ethnicity, and disease factors of
obesity, diabetes and mild impaired renal function.

8.4 Pediatrics

The sponsor did not conduct pediatric studies.

8.5 Advisory Committee Meeting

This NDA has not been and is not planned to be discussed at an advisory committee meeting.
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8.6 Literature Review

In the Pubmed literature searches by using “aliskiren and valsartan” or “valturna”, there were
no additional findings of combined product other than in this NDA.

8.7 Postmarketing Risk Management Plan

The sponsor provided a risk management plan for aliskiren/valsartan fixed combination
focusing on the risks including diarrhea, rash, hyperkalemia, angioedeam, decreases in
hemoglobin and hematocrit, hypotension, renal dysfunction, cough, pregnancy, pediatric,
moderate and severe renal impairment, renal vascular hypertension, and cardiovascular
morbidity and mortality. The reviewer believe that the proposed postmarketing risk
management plan with NDA is adequate.

The risk management activities will include the proposed pharmacovigilance activities and
proposed risk minimization activities.

The pharmacovigilance activities will include the following:

The risk minimization activities for fixed combination aliskiren/valsartan at the dose range
(150 mg/160 mg, 300 mg/320 mg) proposed for human use for the treatment of hypertension
will follow the approved plan for aliskiren monotherapy detailed in the aliskiren RMP and the
existing labeling for valsartan.

The complete and ongoing studies of the risk management plan for both aliskiren monotherapy
and the combination therapy were summarized in the following table 55 .
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Table 55: Summary of complete and ongoing studies of RMP

Action Timelines Milestones
Important identified risks
Diarrhea — Ongoing study (CSPP100E2337) Clinical trial report of Study

Obtain further data on mechanism
of diarrhea and further placebo
comparative clinical trial data on
clinically significant diarrhea events
arising in a large scale
morbidity/mortality study.

with first patient enrolled Oct-2007
(planned enroliment, N=8600). 4-
year follow-up planned with bwo
interim analyses.

CSPP100E2337 (see summary of
study protocol in [RMP Annex 3])
The final study report will be
available by end of 2™ Q of
2012.

Angioedema —

Obtain further placebo comparative
clinical trial data, including targeted
follow-up on angioedema events
arising in a large scale
morbidity/mortality study.

Ongoing study (CSPP100E2337)
with first patient enrolied Oct-2007
(planned enrollment, N=8600). 4-
yvear follow-up planned with twao
interim analyses.

Clinical trial report of Study
CSPP100E2337 (see summanry of
study protocel in [RMP Annex 3])

The final study report will be

available by end of 2™ Q of
2012

Hyperkalemia —

Obtain placebo comparative clinical
trial data on hyperkalemia events
arising in a large scale
morbidity/mortality study.

Obtain active control data on
hyperkalemia events arising in a
hypertension and obesity study.

Ongoing study (CSPP100E2337)
with first patient enrolled Oct-2007
(planned enroliment, N=6600). 4-
year follow-up planned with two
interim analyses.

Completed study
{CSPP100E2316) with first patient
enrolled Oct-2005 and last patient

Clinical trial report of Study
CSPP100E2337 (see summary of
study protocol in [RMP Annex 3])
The final study report will be
available by end of 2™ Q of
2012

Clinical trial report of Study
CSPP100A2316 finalized

13 May-2008 (see summary of

Action

Timelines

Milestones

28-Mov-2007 (actual enroliment,
N=466).

study report in [RMP Annex 3])

The final study report will be
available by end of 2™ Q of
2012

Important potential risks

Colorectal hyperplasia —

Obtain placebo comparative clinical
trial data on colorectal events,
including targeted follow-up, arising
in a large scale morbidity/mortality
study.

Obtain active control comparative
clinical trial data in a colonoscopy
study of aliskiren 300 magfday for
1 year.

A 2-year study in marmosets is
running (19359-017) to investigate
effects of aliskiren in the Gl tract
after chronic exposure in a
relevant animal species. This will
allow elucidation of the effecis of
aliskiren on Gl histopathology.
proliferation assays, and aliskiren
concentrations in plasma, Gl tissue
and lumen. Final report expected
end of 2009

Ongoing study (CSPP100E2337)
with first patient enrolled Oct-2007
(planned enroliment, N=8600) 4-
yvear follow-up planned with two
interim analyses.

Study started February 2008
(Study CSPP10042404).

A draft report 1s planned for
end Q1 2009.

Clinical trial report of Study
CSPP100E2337 (see summary of
study protocol in [RMP Annex 3])

The final study report will be
available by end of 2™ Q of
2012

Clinical trial report of Study
CSPP100A2404 (see summary of
study protocol in [RMP Annex 3])
The final study report will be
available in Feb 2010 (N=540
patients).

Renal dysfunction —

Obtain placebo comparative clinical
trial data on renal dysfunction
events arising in a large scale
morbidity/mortality study.

Obtain active control data on renal
dysfunction events arising in a
hypertension and obesity study.

Ongeoing study (CSPP100E2337)
with first patient enrolled Oct-2007
(planned enroliment, N=8600). 4-
year follow-up planned with two
interim analyses.

Completed study
(CSPP100E2337) with first patient
enrolled Cct-2005 and last patient
28-Nov-2007 (actual enrollment,
N=466).

Clinical trial report of Study
CSPP100E2337 (see summary of
study protocol in [RMP Annex 3])
The final study report will be
available by end of 2™ Q of
201

Clinical trial report of Study
CSPP100A2316 finalized

13 May-2008 (see summary of
study report in [RMP Annex 3])
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8.8 Other Relevant Materials

All the materials are incorporated in this NDA and have been reviewed.

9 Overall Assessment

9.1 Conclusions

The combination of aliskiren/valsartan generally produced clinically and statistically
significant reductions in both diastolic and systolic blood pressure compared to placebo and
each respective monotherapy in the studied dose ranges of aliskiren/valsartan at doses of
150/160 mg or 300/320 mg. Both individual monotherapy components seem to contribute to
the antihypertensive effect of the combination in the overall population. This anti-hypertensive
effect was attained within 2 weeks after treatment. In the long-term open label study, the
combination of aliskiren/valsartan is effective as a long-term treatment for patients with
essential hypertension, demonstrating persistent BP reduction over a 12-month treatment
period. However, randomized withdraw study was not conducted. Therefore, the long-term
effect in this open-label study is inconclusive. In the subgroup analysis, the greater BP
lowering effect of the combination therapy of aliskiren/valsartan over the respective
monotherapies was observed consistently, regardless of gender, age and disease factors
including obesity, diabetes, renal impairment, and stages of hypertension. Regarding the
different effect of this product on race, it seems that either aliskiren/valsartan monotherapy or
the combination has more effective in Caucasian than in African American. Other races can not
be determined due to the small sample size.

Based on the probability analysis, the predicted BP control targets of both < 140/90 mmHg and
130/80 mmHg was greater with the combination of aliskiren/valsartan as compared to aliskiren
or valsartan monotherapy, regardless of baseline BP. Therefore, data from both the subgroup
analysis and the probability analysis of BP control rates support the use of aliskiren/valsartan
as an initial therapy

In the integrated safety data analysis, the incidence of overall as well as individual AEs were
similar in aliskiren/valsartan combination therapy to each component monotherapy. Regarding
the incidences of significant AEs identified during aliskiren monotherapy clinical development
program, the angioedema, GI events, cough, and anemia are also similar in the aliskiren/
valsartan combination therapy compared to each monotherapy. Small mean decreases from
baseline were seen in red blood cell count, hemoglobin and hematocrit in both monotherapies
and combination therapy. These changes were small, but were slightly more pronounced with
the combination therapy than with monotherapy. Four patients (0.7%) in the aliskiren/valsartan
combination group had a clinically significant increase in creatinine (>176.8 pmol/L),
compared to 2 patients in both the aliskiren monotherapy group (0.2%) and the valsartan
monotherapy group (0.3%). Of the four patients in aliskiren/valsartan group, two had values
that returned to within normal range without the disruption of the study drug by the end of
study or study follow-up. In the one year open label study, two patients (0.3%) had a creatinine
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value > 176.8 umol/L. One had value that returned to within normal range without the
disruption of the study drug by the end of study. Using the criteria of creatinine >132.6 umol
and >30% from baseline, there three patients (0.5%) in the aliskiren/valsartan group including
the two patients with creatinine > 176.8umol/L and none were either monotherapy groups or
placebo group at the end of study. There were also three patients in the long-term open label
study including one patient with creatinine > 176.8umol/L.

Increased serum level of potassium is the major finding in the aliskiren/valsartan combination
therapy compared to each of monotherapy. The incidence rate of hyperkalemia (serum
potassium >5.5 mEq/L) was higher in the combination compared with the aliskiren, valsartan
monotherapy or placebo. The majority of the elevations were transient. A higher proportion of
patients with moderate renal impairment (GFR <60 mL/min/1.73mz2) had hyperkalemia ( >5.5
mmol/L) compared to patients with normal renal function in short-term studies; however, the
number of patients with moderate renal impairment was small and therefore, the data are
inconclusive. No patient was withdrawn due to hyperkalemia in short-term studies. The
incidence of hyperkalemia does not appear to increase with long term (12 months) treatment of
aliskiren/valsartan compared to short term treatment. There were total 6 patients (1.0%) with
hyperkalemia reported as AEs. The incidents occurred in five patients treated with aliskiren
300 mg / valsartan 320 mg and one patient while treated with aliskiren/valsartan/HCTZ. Two
of the patients discontinued due to hyperkalemia: one event lasted for 38 days, and one event
was continuing at discontinuation. The remaining four patients with hyperkalemia had events
that did not require additional treatment or study drug interruption. Two of these patients
completed the study, and two discontinued participation for reasons unrelated to hyperkalemia.

Regarding the higher proportion of patients with moderate renal impairment (GFR <60
mL/min/1.73m?) had hyperkalemia ( >5.5 mmol/L) compared to patients with normal renal
function in short-term studies, more patients with moderate and severe renal impairment should
be studied with this combination. It should be noted, however, all patients with renal
impairment should be carefully monitored for their plasma level of potassium when RAAS
blockers are administered. Therefore, overall, AE profile is considered to be acceptable for
antihypertensive therapy.

9.2 Recommendation on Regulatory Action

From clinical and statistical perspectives, the combination of aliskiren/valsartan should be
approved for the treatment of hypertension. This combination generally produced clinically
and statistically significant reductions in both diastolic and systolic blood pressure compared to
placebo and each respective monotherapy. In addition, based on the probability analysis, the
predicted BP control targets of both < 140/90 mmHg and 130/80 mmHg was greater with the
combination of aliskiren/valsartan as compared to aliskiren or valsartan monotherapy,
regardless of baseline BP. Therefore, data from both the subgroup analysis and the probability
analysis of BP control rates support the use of aliskiren/valsartan as an initial therapy. Its
adverse event profile is similar to each component therapy.

Based on the analysis of provided data sets, the recommended dosage strengths of
aliskiren/valsartan should be 150/160 mg and 300/320 mg once-a-day.
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9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity (RMP)

Since the sponsor has provided detailed RMP especially for the hyperkalemia, no additional
risk management activities are needed. Please see the section of 8.7.

9.3.2 Required Phase 4 Commitments
No Phase 4 commitments are required at this time.

9.3.3 Other Phase 4 Requests

No other phase 4 studies are requested.

9.4 Labeling Review

The labeling review will be discussed in the upcoming labeling meetings.

9.5 Commentsto Applicant

No additional comments are provided to the sponsor.

10 Appendices

10.1 Review of Individual Study Reports

10.1.1 SPP100A 2327: An 8-week randomized, double-blind, parallel group, multicenter,
placebo and active controlled dose escalation study to evaluate the efficacy and safety of
aliskiren (150 mg and 300 mg) administered alone and in combination with valsartan (160 mg
and 320 mg) in patients with hypertension

10.1.1.1 Sites and Investigators

Study centers: United States (202 centers), Germany (85 centers), and Spain (25 centers).
Investigator(s): @@ ot al

10.1.1.2. Study dates

First patient enrolled: 27-Jun-2005; Last patient completed: 05-Sep-2006
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10.1.1.3. Study design

This was a double-blind, randomized, parallel group, multi-center, placebo and active control
dose escalation study comparing the efficacy and safety of aliskiren administered alone and in
combination with valsartan in patients with essential hypertension (office cuff msDBP > 95
mm Hg and < 110 mm Hg). The study had four periods and 7 to 9 visits.

Period 1 (Screening / Washout): Patients on current antihypertensive medications were to
discontinue their antihypertensive medications under the supervision of the study investigator
and enter a one-week washout period before entering the single-blind period. Patients who
were newly diagnosed with uncomplicated essential hypertension or patients who had not
received antihypertensive medications for at least 4 weeks prior to Visit I must have had an
office cuff msDBP > 95 mm Hg and < 110 mm Hg at Visit 1. For these patients, Visit 1 and
Visit 2 were combined and the patients were enrolled directly into the three to four week
single-blind placebo run-in period.

Period 2 (Single-blind placebo run-in): At Visit 2 (Day -21 or Day -28), all patients entered a
three to four week single-blind placebo run-in period in order to establish a baseline blood
pressure and eligibility for randomization based upon the inclusion and exclusion criteria
defined in the protocol. At Visit 3 (Day -7 or Day -14) the blood pressure eligibility criteria of
office cuff msDBP > 90 mm Hg and < 110 mm Hg was assessed and patients were
discontinued if office msDBP > 110 mm Hg. At Visit 4 (Day -1 or Day -7) the blood pressure
eligibility criteria of office cuff msDBP > 95 mm Hg and < 110 mm Hg and the difference in
office msDBP < 10 mm Hg during the last two consecutive visits (Visit 3 and 4) of the single-
blind placebo run-in period were assessed:

« If a patient met the eligibility criteria defined above at Visit 4 then the Visit 4 was converted
into Visit 5, the blood pressure measured at Visit 4 was entered on the eCRF as the Visit 5
blood pressure and the patient was evaluated using mean 8-hr daytime ABPM at Visit 5.

« If a patient had an office msDBP < 90 mm Hg at Visit 4, then that patient was to be
discontinued from the study.

« If the patient had a difference in office msDBP > 10 mm Hg during the last two consecutive
visits (Visit 3 and 4) or if the patient had an office msDBP <90 mm Hg at Visit 3 and > 90 mm
Hg at Visit 4, or if the patient has an office cuff msDBP > 90 mm Hg but <95 mm Hg at Visit
4 then the patient was allowed one additional week of single blind placebo run-in before the
occurrence of Visit 5 (in this case, the duration between Visit 4 and Visit 5 would be for one
week), in order to establish blood pressure eligibility.

« If after one additional week of run-in placebo, the patient did not meet the office msDBP > 90
mm Hg at Visit 4 and msDBP > 95 mm Hg at Visit 5 or the difference in msDBP < 10 mm Hg
during the last two consecutive visits (Visit 4 and Visit 5), then the patient was to be
discontinued from the study.

Period 3 (Initial four-week double-blind treatment): After verification of the above office
msDBP criteria the patients had an ABPM device placed on them for evaluation of 8-hour
daytime ABPM and patients continued to receive single blind placebo medication. (In those
patients included in the subset having a 24-hour ABPM evaluation, the first 8 hours of this 24-
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hour evaluation provided the mean 8-hour daytime ABPM data required as part of the entry
criteria). On the second day of Visit 5, the evaluation of the ABPM from Day -1 must have
demonstrated a mean 8-hour daytime ambulatory DBP > 90 mm Hg in order for the patient to
be randomized. If the quality control failed on the first attempt for 8-hour ABPM, the second
attempt of 8- hour ABPM was allowed within 48 hours. The second attempt was not allowed
for patients whose 8-hour daytime ABPM passed quality control but failed to meet mean 8-
hour daytime DBP criteria of > 90 mm Hg. Only one repeat ABPM was allowed for each
patient.

All patients who fulfilled the inclusion/exclusion criteria (in addition to the above defined
blood pressure criteria) were randomized in a double-blind fashion to one of the four treatment
arms: aliskiren monotherapy, valsartan monotherapy, the combination of aliskiren and
valsartan, or placebo. The initial therapy in the respective treatment arm was aliskiren 150 mg
o0.d., valsartan 160 mg o.d., the combination of aliskiren 150 mg / valsartan 160 mg o.d., or
placebo o.d.

Period 4 (Final four-week double-blind treatment):

After 4 weeks of treatment on the period 3 regimen, at Visit 7 (Day 29), all patients were
force-titrated to elevated doses of their respective treatment arms to: aliskiren 300 mg o.d.,
valsartan 320 mg o.d., the combination of aliskiren 300 mg / valsartan 320 mg o.d., or placebo
o0.d. for an additional four weeks of treatment. Treatment ended at Visit 9. In addition to 8-hour
daytime ABPM described above, a subset of patients (approximately 500 patients) had the 24-
hour ABPM evaluated at baseline (Visit 5) and at the end of study (Visit 9 or early termination)
at selected centers, with the goal of completing 400 total patients. Centers were selected based
on interest and expertise in ABPM procedures. The study duration for each patient, inclusive of
all phases, was a minimum of approximately 11 weeks and a maximum of approximately 14
weeks.

Study population: Approximately 1784 patients (446 in each of the 4 treatment arms) with
essential hypertension who met selection criteria were to be randomized in this study from
approximately 194 Centers in the US and Europe. A subset of approximately 500 patients (125
per treatment arm) were to be enrolled into the 24-hour ABPM at Visit 5, with the goal of 400
patients (100 per treatment arm) completing both 24-hour ABPM evaluations (at Visits 5 and
9), at a selected number of centers. These centers were expected to enroll patients who would
undergo 24-hour ABPM at Visit 5 (prior to randomization and corresponding to the last dose of
placebo medication) and at Visit 9 (end of study/early discontinuation and corresponding to the
last dose of double-blind medication).

The study design was summarized in the following Figure 6.
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Figure 6: Study design

Phase Pre-randomization Double-Blind Treatment
Period Screening / Single-blind Placebo Run-in Initial four- Final four-weeks of
Washout weeks of treatment
treatment
Visit 112 22 3 4 5 |8 I ERE
Duration® 1-2 week(s) | 2 weeks 1 week 1 day 4 weeks 4 weeks
or
1 week
Day" -28 or -42 -21 or -28 -Tor-14 -1or-7 1 15 29 43 56
Randomization X
Rx group 1 Placebo Aliskiren 150 | Aliskiren 300 mg o.d.
mg o.d.
Rx group 2 Placebo Valsartan Valsartan 320 mg o.d.
160 mg o.d.
Rx group 3 Flacebo Aliskiren 150 | Aliskiren 300 mg !/
mg / Valsartan 320 mg o.d.
Valsartan
160 mg o.d.
Rx group 4 Placebo Placebo Placebo
" If the patient was required to be tapered off the current anti-hypertensive medication then the tapering was to
occur at Visit 1. The patient was to be washed out of their anti-hypertensive medication for at least 1 week prior to
Wisit 2.
* For currently untreated patients Visit 1 and Visit 2 were combined into one Visit.
*Visit 5 consisted of 2 days. Randomization occurred on the second day of Visit &.
* Titration occurred at Day 29 (Visit 7) of double-blind treatment.
* Duration refers to the time between current visit and next Visit.
“ I the placebo run-in period was extended for 1 week to meet randomization criteria then, Visit 1 became Day -
42 (if the duration between Visit 1 and Visit 2 was 2 weeks), Visit 2 became Day -28, Visit 3 became Day -14 and
Visit 4 became Day -7.

10.1.1.4. Study objectives

The primary objective of this study was to evaluate the efficacy of the combination of aliskiren
300 mg and valsartan 320 mg in patients with essential hypertension by testing the hypothesis
of superior reduction in msDBP from baseline to end of study when compared to both
monotherapy components.

10.1.1.5. Inclusion, exclusion criteria and stop rule

Inclusion Criteria: Male or female outpatients, 18 years of age and older, with a history of
essential hypertension; newly diagnosed or patients who had not been treated within 4 weeks
of Visit 1 must have had an office cuff msDBP > 95 mm Hg and < 110 mm Hg at Visit 1. Prior
to the randomization, patients were required to have an office cuff msDBP > 90 mm Hg at
Visit 3 and office cuff msDBP > 95 mm Hg at Visit 4 or Patients must have an office cuff
msDBP > 90 mm Hg at Visit 4 and office cuff msDBP > 95 mm Hg at Visit 5 during single
blind placebo run in period. In addition patient must have an office cuff msDBP <110 mm Hg
at visits 3, 4, and 5. Patients must have had a difference of < 10 mm Hg in their msDBP during
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the last two consecutive visits (at Visit 3 and Visit 4 or at Visit 4 and Visit 5) of the single
blind placebo run-in period. Patients must have had a mean 8-hour daytime ABPM DBP > 90
mm Hg at Visit 5.

Exclusion Criteria:

1. Previously treated in an aliskiren study and who qualified to be randomized or enrolled into
the active drug treatment period.

2. Pregnant or nursing (lactating) women, where pregnancy is defined as the state of a female
after conception and until the termination of gestation, confirmed by a positive hCG laboratory
test (> 5 mIU/ml).

3. Women of child-bearing potential, defined as all women physiologically capable of
becoming pregnant, including women whose career, lifestyle, or sexual orientation precludes
intercourse with a male partner and women whose partners had been sterilized by vasectomy or
other means, UNLESS they met the following definition of postmenopausal: 12 months of
natural (spontaneous) amenorrhea or 6 months of spontaneous amenorrhea with serum FSH
levels > 40 mIU/m or 6 weeks post surgical bilateral oophorectomy with or without
hysterectomy OR were using one or more of the following acceptable methods of
contraception: surgical sterilization (e.g., bilateral tubal ligation), hormonal contraception
(implantable, patch, oral), and double-barrier methods. Reliable contraception was to be
maintained throughout the study and for 7 days after study drug discontinuation.

4. Severe hypertension (an office cuff msDBP > 110 mm Hg and/or msSBP > 180 mm Hg).

5. History or evidence of a secondary form of hypertension.

6. Known Keith-Wagener grade III or IV hypertensive retinopathy.

7. Previous and current diagnosis of heart failure (NYHA Class II-1V).

8. History of hypertensive encephalopathy or cerebrovascular accident, transient ischemic
cerebral attack (TIA), myocardial infarction, coronary bypass surgery, or any percutaneous
coronary intervention (PCI).

9. Serum sodium less than lower limit of normal, serum potassium > 5.3 mEq/L at Visit 1.

10. History of Type 1, or Type 2 diabetes and glycosylated hemoglobin (HbAlc) > 8 % at Visit
1.

11. Current angina pectoris requiring pharmacological therapy.

12. Second or third degree heart block without a pacemaker.

13. Atrial fibrillation or atrial flutter at Visit 1, or potentially life threatening or any
symptomatic arrhythmia during the 12 months prior to Visit 1.

14. Clinically significant valvular heart disease.

15. Any surgical or medical condition which might significantly alter the absorption,
distribution, metabolism, or excretion of study drugs including, but not limited to, any of the
following:

* History of major gastrointestinal tract surgery such as gastrectomy, gastroenterostomy, or
bowel resection.

* History of active inflammatory bowel disease during the 12 months prior to Visit 1.

* Currently active gastritis, duodenal or gastric ulcers, or gastrointestinal bleeding during the 3
months prior to Visit 1.

* Any history of pancreatic injury, pancreatitis, or evidence of impaired pancreatic
function/injury as indicated by abnormal lipase or amylase during the 12 months prior to Visit
1.
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* Evidence of hepatic disease as determined by any one of the following: AST or ALT values
exceeding 3 x ULN at Visit 1, a history of hepatic encephalopathy, a history of esophageal
varices, or a history of portocaval shunt.

* Evidence of renal impairment as determined by any one of the following: serum creatinine >
1.5 x ULN at Visit 1, a history of dialysis, or a history of nephritic syndrome.

* Current treatment with cholestyramine or colestipol resins.

16. History of hypersensitivity to any of the study drugs or to drugs belonging to the same
therapeutic class (ARBs or renin inhibitors) as the study drugs.

17. History of angioedema due to usage of an ARB or ACE.

18. History of malignancy of any organ system, treated or untreated, within the past 5 years
whether or not there is evidence of local recurrence or metastases, with the exception of
localized basal cell carcinoma of the skin.

19. History or evidence of drug or alcohol abuse within the last 12 months.

20. Any surgical or medical condition, which in the opinion of the investigator, may have
placed the patient at higher risk from his/her participation in the study, or was likely to prevent
the patient from complying with the requirements of the study or completing the study.

21. Arm circumference > 42 cm.

22. Use of other investigational drugs at the time of enrollment, or within 30 days or 5 half
lives

of enrollment, whichever was longer.

23. History of noncompliance to medical regimens or unwillingness to comply with the study
protocol.

24. Any condition that in the opinion of the investigator or the Novartis Medical Monitor
would confound the evaluation and interpretation of efficacy and/or safety data.

25. Persons directly involved in the execution of this protocol.

Stop rule: Patients with an office cuff msDBP > 110 mm Hg or an office cuff msSBP > 180
mm Hg at any time during the screening/washout, single-blind placebo run-in, or double-blind
treatment period of the study must have been permanently discontinued from the study;
Patients with signs or symptoms of clinically significant hypotension and / or an office cuff
msDBP < 60 mm Hg and / or an office cuff msSBP < 100 mm Hg at any time during the study
(i.e., screening/washout, single-blind placebo run-in, or double-blind treatment period) were to
be thoroughly evaluated by the investigator and if clinically warranted, were to be permanently
discontinued from the study; Pregnancy

Patients who discontinued during the double-blind treatment period (prior to Visit 9) were to
be scheduled for a visit as soon as possible, at which time all of the assessments listed for the
final visit were performed. The 24-hour ABPM was only completed on those patients who
successfully completed 24-hour ABPM at Visit 5. For those patients who discontinued early
after completing 24-hour ABPM at Visit 5, an attempt was to be made to assess the 24-hour
ABPM at Visit 9 provided an additional dose of double-blind medication had been
administered on the day 24-hour ABPM was to be applied.

10.1.1.6 Efficacy and safety assessment.

Sitting and standing blood pressure were measured at trough (24 hours + 3 hours post dose)
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and recorded at all study visits.

The mean 8-hour daytime ABPM was measured for all patients at Visit 5 prior to
randomization. All patients who met the office msDBP criteria had an ABPM device applied to
assess mean 8-hour daytime ABPM DBP at Visit 5. The 24-hour ABPM was performed in a
subset of patients at Visit 5 and Visit 9.

The ABPM was placed on the nondominant arm after sphygmomanometer readings between
7:00 am and 10:00 am. The subject was then instructed regarding ABPM procedures and was
required to return to the clinic in 24 hours for removal of the device. Patients who were not
participating in the 24-hour ABPM sub-study removed the ABPM device after 8 hours of
recording and returned to the clinic the next day. Only those patients who completed the 24-
hour ABPM at Visit 5 successfully had a Visit 9 ABPM evaluation completed. At Visit 9, the
patient completed the last office blood pressure/pulse evaluation prior to application of the
ABPM device. The monitor was removed the next day, and the data were transferred into a
personal computer and loaded into a specialized software package.

Safety Assessments: Safety assessments consisted of collecting all adverse events (AEs),
serious adverse events (SAEs), with their severity and relationship to study drug, and
pregnancies. They included the regular monitoring of hematology, blood chemistry and urine
performed at (study center / central laboratory) and regular assessments of vital signs, physical
condition and body weight.

10.1.1.7. Statistical and Analytical Plans

The primary variable at Week 8 endpoint was analyzed using a two-way analysis of covariance
model with treatment and region as two factors, and baseline as a covariate. The participating
countries in the study were US, Germany, and Spain; US centers were divided into 4 regions,
Germany’s centers were divided into 2 regions, and Spain was considered a single region. The
regions were pre-specified prior to unblinding treatment codes for analyses. To assess whether
both monotherapy treatments (aliskiren and valsartan) contribute to the effect in blood pressure
reduction of the combination treatment, the primary variable at Week 8 endpoint was analyzed
using the model. Two pair-wise treatment comparisons (combination versus aliskiren and
combination versus valsartan) were made based on the model. The combination was
considered more effective than both monotherapy treatments if both pair-wise comparisons
were statistically significant in favor of the combination. Therefore, the statistical test for each
of the pair-wise comparisons was made at the two-sided significance level of 0.05. No
statistical adjustment of the type I error was needed. Ninety-five percent confidence intervals
were provided to quantify add-on effects for the combination dose.

The second efficacy variable is change from baseline (Visit 5) in mean sitting systolic blood
pressure (msSBP). The same analysis for msDBP (described above) was performed for msSBP.

For the low-dose combination of aliskiren and valsartan and low-dose monotherapy, for the
primary variable, all the analyses described above were performed at Week 4 endpoint for the
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intent-to-treat population. Week 4 endpoint measurement was calculated as the last post
baseline measurement prior to or on Week 4.

For the responder analysis, the proportion of patients in each treatment achieving a response in
mean sitting diastolic blood pressure during the double-blind period was compared using a
logistic regression model with treatment and region as the factors and baseline msDBP value as
a covariate at Week 4 and Week 8 endpoints, for the primary efficacy population. Pair-wise
treatment comparisons were made at a two-sided significance level of 0.05. The response was
defined as a mean sitting diastolic blood pressure <90 mm Hg or a > 10 mm Hg decrease
compared to baseline (pre-dose measurement at the randomization Visit 5).

For ABPM analysis, the hourly mean ambulatory diastolic blood pressure (MADBP) post
dosing was calculated for each post-dosing hour over 24 hours by taking the average of the
readings taken in the corresponding post-dosing hour. The post-dosing clock time according to
the dosing time at visit 9 was the benchmark to define the post-doing hours for the calculation
of the hourly MADBP at Visits 5 and 9. To assess the treatment effects on change from
baseline (visit 5) in hourly MADBP (hour 1, 2, 3, ..., 24), the analysis of covariance
(ANCOVA) for repeated measures was employed for hourly changes from baseline. The
hourly change from baseline in MADBP was calculated by taking the difference between the
corresponding hourly MADBP at Visit 9 and Visit 5 for a given post-dosing hour. A two-way
repeated-measures analysis-of-covariance model with treatment, region, and post-dosing hours
(hour 1, 2, 3, ..., or 24) as factors and baseline mean 24-hour MADBP as a covariate was
performed. Treatment by post-dosing-hour interaction was included in the model. Hourly
changes from baseline were summarized to assess the intra-dosing effects. In addition, the 24-
hour mean differences with 95% confidence interval in change from baseline of MADBP
between the treatment groups were assessed as supportive efficacy results. SAS PROC MIXED
procedure with autoregressive order 1 covariance structure (AR1) was used for the analysis.
The same analysis as MADBP above was done for mean ambulatory systolic blood pressure
(MASBP) with the exception of using the baseline MASBP value as the covariate.

Similar analysis of covariance (ANCOV A) models for repeated measures were used to assess
the treatment effect on the change from baseline in daytime/nighttime MADBP and MASBP.
Each patient’s daytime mean was the average of the hourly means between 6 am and 10 pm (>
6 am and < 10 pm) while the nighttime mean was the average of the hourly means between 10
pm and 6 am (> 10 pm and < 6 am). Change from baseline in daytime/nighttime
MADBP/MASBP was calculated in the same fashion as that described above. The factors in
the model included: region, treatment, time (daytime, nighttime), treatment-by-time interaction,
and the baseline mean 24-hour MADBP/MASBP as a covariate.

The proportion of patients in each treatment achieving a blood pressure control target
(msSBP/msDBP < 140/90 mm Hg) during the double-blind period were compared using a
logistic regression model with treatment and region as the factors and baseline msDBP
value as a covariate at Week 4 and Week 8 endpoints for the primary efficacy. Pair-wise
treatment comparisons were made at a two-sided significance level of 0.05.
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Determination of Sample Size: A sample size of 1604 completed patients (401 per arm) was
targeted. Assuming a dropout rate of 10%, 1784 patients (446 per arm) with an equal
randomization ratio of 1:1:1:1 were to be randomized. The sample size was calculated for the
primary variable, change from baseline in mean sitting diastolic blood pressure, assuming a
standard deviation of 8 mm Hg (based on previous data). The objective was to show that the
combination is statistically superior to both monotherapy treatments. To achieve this objective
with an overall power of 90%, the sample size was calculated to simultaneously detect a
treatment difference of at least 2 mm Hg for both corresponding pair wise treatment
comparisons (combination versus aliskiren and combination versus valsartan), at a two-sided
significance level of 0.05.

10.1.1.8. Protocol amendments and violations.

Protocol Amendment 1 (05-May-2005) was issued prior to start of the study, before any
patients were enrolled. The amendment revised the original plan to include a long-term
extension to CSPP100A2327. Based on Amendment 1, the long-term study was postponed
until after results from the core study were available. This allowed further assessment of the
efficacy and safety of the combination of aliskiren and valsartan before exposing patients to
long term treatment with this combination.

Protocol Amendment 2 (05-Dec-2005) was issued after approximately 1650 patients had been
enrolled, before any un-blinding took place. Changes in Amendment 2 are summarized in the
following:

* The patient population in this study is those with mild to moderate hypertension, defined as
sitting cuff DBP > 95 mm Hg and ABPM DBP > 90 mm Hg at the end of the placebo run-in
phase. The original protocol also required that the patient had a sitting cuff DBP of > 95 mm
Hg at the visit preceding the randomization visit. This was to enhance the likelihood for the
patient to be qualified at the randomization visit. However, in doing so it also excluded some
patients whose sitting DBP may have taken a little longer to reach 95 mm Hg. Those patients
are hypertensive and this protocol amendment allowed such patients to be included in the study.
* From the mechanism of action and clinical experience so far with aliskiren and valsartan,

it does not appear that the two drugs when used alone or in combination result in an increased
risk of hypokalemia. Thus, there is no need to specify the lower limit of serum potassium as an
exclusion criterion at the study entry.

* Typographical errors with respect to the indication for the ratio of PRA to plasma aldosterone
were corrected to reflect the ratio of plasma aldosterone to PRA.

Local Amendment 3 (06-Dec-2005), applicable in USA only, was issued prior to the
completion of recruitment in the USA, after approximately 1650 patients had been enrolled and
before any unblinding took place. The original protocol excluded diabetic patients with
glycosylated hemoglobin (HbA1c) above 8%. However, such patients have the same or greater
need for blood pressure treatment as they do for blood sugar treatment. In studies to date,
including a recent trial in diabetic patients with hypertension, there were no increased safety
risks associated with the use of aliskiren observed in this population. Therefore, the local
protocol amendment allowed the inclusion of diabetic patients in this study regardless of
baseline HbA lc¢ status, i.e., the requirement that this value be less than 8 was eliminated.
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Major protocol violations are summarized in table 56. The overall incidence of major protocol
violations was higher in the placebo group (10.9%) than in the other treatment groups (5.4% in
the aliskiren/valsartan group, 6.4% in the valsartan group, and 6.9% in the aliskiren group).
Compared with the other treatment groups, a greater proportion of patients in the placebo
group used drugs approved for treatment of hypertension, had msDBP < 95 mm Hg at Visit 5,
and had a > 10 mm Hg change in msDBP between Visit 3 or 4 and Visit 5.

Table 56: Summary of major protocol violations by treatment group (randomized population)

Aliskiren/

Placebo Aliskiren WValsartan Valsartan Total
N=459 N=437 N=455 N=446 N=1797

Protocol violation n (%) n (%) n (%) n (%) n (%)

133

Any major protocol violation 50 (10.9) 30 (6.9) 29 (65.4) 24 (5.4) (7.4)
Mean 8 hr ABPM DBP < 90 mm Hg at V5 9(2.0) 9{2.1) 65(1.3) 11 (2.5) 35(1.9)
msDBP < 95 mm Hg at W5 14 (3.1) 9{2.1) 2(0.4) 5(1.1) 30(1.7)
Drug approved for treatment of HTN V2-v9 15 (3.3) 3(0.7) S5(1.1) 2(0.4) 25(1.4)
msDBP change =10 mm Hg between Y3 or V4 & V5 12 (2.6) 1{0.2) 5(1.1) 6(1.3) 24 (1.3)
Med affect BP & used 48h prior key eff Vv 2(0.4) 4(0.9) 5(1.1) 2(0.4) 13(0.7)
msDEP = 110 mm Hg at W1, V2, V3, v4, v5 3(0.7) 2(0.5) 3(0.7) 3(0.7) 11 (0.6}
msSBP = 180 mm Hg at V1, W2, W3, V4, V5 3(0.7) 3(0.7) 4 (0.9) 1(0.2) 11 (0.6)
msDEBP < 90 mm Hg at the visits prior to V5 1(0.2) 0{0.0) 1(0.2) 0 {0.0) 2(0.1)
Blind was broken between V5-W9 0(0.0) 1(0.2) 0 0.0y 0 (0.0) 1(0.1)
Pt randomized, no double blind med taken 1(0.2) 0 {0.0) 0 (0.0} 0({0.0) 1{0.1)

Protocol violations are sorted in descending order of frequency as presented in the “Total™ column.
Source: PT-Table 14.1-1.3

10.1.1.9. Demographic and other baseline characteristics

Of the 3980 patients enrolled in the single-blind period, 1797 patients (45.2%) were
randomized; 459 patients were randomized to placebo; 437 patients to the aliskiren group, 455
to the valsartan group, and 446 to the aliskiren/valsartan group. Of the randomized patients,
89.1% (1601 out of 1797) completed the double-blind treatment phase.

The treatment groups were generally comparable with respect to the demographics and
baseline characteristics. The patients randomized to the study were on average 52.2 years old,
ranging from 24 to 84 years of age, with 12.5% who were 65 years old or older and 1.9% who
were 75 years old or older. There were 60.8% male and 39.2% female patients in the study.
The majority of the patients were Caucasian (74.7%) or Black (15.9%). Approximately half of
the patients (48.1%) were obese (BMI > 30 kg/m2). The duration of hypertension of the non-
treatment-naive patients in the study (approximately 95% of the total) ranged from 1 year to 48
years with an overall mean of 8.2 years. The average baseline msDBP in each group ranged
from 100.1 mmHg (aliskiren/valsartan) to 100.4 mm Hg (placebo) and the average baseline
msSBP ranged from 152.8 mm Hg (aliskiren/valsartan) to 154.2 mm Hg (valsartan). Data were
summarized in the following tables 57 and 58.
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Table 57: Patient demographic and background characteristics by treatment group (randomized

population).

Demographic Characteristic
Category/Statistic

Placebo
N= 459

Aliskiren
N= 437

Valsartan
MN= 455

AliskKiren/
Walsartan

N= 446

Sex n (%)
rale
Female
Race n (%)
Caucasian
Black
Asian
Mative American
Pacific Islander
Other
Ethnicity n (%)
Hispanic or Latino
Chinese
Indian {India Subcontinent)
Japanese
Pixed ethnicity
Other
Age (yrs)

Mean (SD)
Age group n (%)
65
55
g1
75
Duration of Hypertension (yrs)

VAV A

4

Mean (SO)
n (naive patients)
Body Mass Index (kg/m?)
™
Mean (SD)
Obesity n (%)
BMI < 30 (kgfm~)
BMMI = 30 kg/im~)
Metabolic Syndrome# n (%)
Yes
Mo

281 (81.2%
178 (28.8%

34D (TE.0%%)
59 (15.0%)

T3 (15.9%)
0 {D.0%)
0 {D.0%)
2§ D.4%%)
3 (0.79%)

459
52 6 (10 .36)

Ba5 (86 1%%6)
54 (13.99)
448 (97 6%%)
11 2.496)

438
B.3( 7.01)
21 [ 4.6%6)

456
30.4 { 5.56)

244 (53.2%)
212 (46.2%)

204 (44 4%)
254 (55 3%)

255 (58.4%)
182 (41.694)

326 (F4.694)
FO  (16.0%)
T 1.6%)
2 ( 0.5%)
2 ( 0.5%)
a0 ( 6.99%)

67 (15.3%)
0 (0.0%)
1 { 0.2%%)
2 ( 0.5%)
4 { 0.9%)
363 (82.19)

437
51.9 (10 42)

386 (88 .39%)

51 (11.7%)

431 (98 69%)
6 1.4%6)

413
7.9 ( 7.04)
24 (5.5%)

433
30.6 ( 5.84)

211 (48
222 (50.

208 (47 6%
227V (51 9%

281 (61.8%)
174 (38.29%)

aza (T2.1%)
88 (19.3%)
7 O{1.5%)
O 0.0%)
1 {0.29)

31 { 5.89)

TS5 (16.5%%6)
O {0.0%)
0 {0.0%)
2 {0.49)
2 {0.4%%)

ATE (82.6%)

455
52 4 (10.42)

399 (8T T%)
56 (12.39%)
445 (9T 8%)
10 (2.29)

435
8.4 ( 7.82)
20 (4 4%%)

453
30.7 { 5.51)

225 (49.5%)
228 (50.1%)

217 (AT T%)
238 (52 3%)

275 (B1.7%)
171 (38.29%)

340 (THE.29%)
59 (13.2%6)
8 {1.8%)
1§ 0.295)

1 {0.2%)
37 ( 8.3%%)

TS (16.8%6)
2 {0.4%)
3 {0.7%)
O §0.0%)
4 {0.9%)

362 (81.29%)

446
52 1 (10.34)

393 (88.1%)

53 (11.99%%)

43S (98 4%)
7O 1.6%)

417
8.2 ( 7.88)
29 (6 5%)

441
302 ( 5.73)

239 (53.6%)
202 (45.3%)

208 (46 6%)
236 (52.9%)

SD=standard dewviation.

Mote: # Metabolic Syndrome=yes,

it any 2 of the following are true: 1

. WWaist circumference = 102 cm (40 in) for

men, or =88 cm {35 in) Tor women; 2. Triglycerides == 150 mgsdL {1.69 mmolfL); 3. HDL cholesteral < 40
mg/dL (1. .04 mmoliL) for men, or = S0mg/dL {1.29 mmol/L) for women; 4. SBP=>=130 mm Hg and for DBP>==85
mim Hag; 5. Fasting glucose == 110 mg/dL {&.1 mmol/L).

Source: PT-Table 14 1-3 1a

Table 58: Summary of baseline (Visit 5) values for mean sitting diastolic and systolic blood
pressure, standing diastolic and systolic blood pressure (randomized population)

Aliskiren/

Parameter Placebo Aliskiren Valsartan Valsartan
Statistic MN= 459 N= 437 MN= 455 N= 446
msDBP (mm Hg)
™ 459 A3T 455 A46
Mean (SO} 100.4 { 4.20) 100.2 { 3.85) 100.2 { 3.84) 100.1 { 4.04)
rMedian 99.3 99 3 99.3 99 .3
AN 90.3 91.3 947 81.3
MMax 116.0 10932 112.0 1193
msSBP (mm Hg)
) 459 437 455 4465
Mean (SD) 1541 (12.77) 153.9 (11.71) 154 2 (12.66) 152 8 (12.17)
mMedian 1947 154.0 153.3 152.0
kAin 124.0 128.7 120.0 120.0
Max 182.7 182.0 188.0 1920.0
sStanding diastolic BP (mm Hg)
) 459 437 455 4465
Mean (SO} 102.2 { 5.58) 101.6 ( 5.60) 101.8 { 5.49) 101.5 ({ 5.70)
Median 102.0 100.0 101.0 101.0
AN 58.0 Fr.0 55.0 a4.0
Max 122.0 126.0 124.0 124.0
Standing systolic BF (mm Hg)
) 459 437 455 4465
Mean (SD) 155.4 (13.79) 154.9 (13.48) 1557 (13.56) 153.6 (13.15)
mMedian 196.0 156.0 155.0 154.0
rAIN 122.0 118.0 11&8.0 110.0
Max 186.0 1965.0 202.0 193.0

SD=standard deviation.
Source: PT-Table 14 1-3 2a
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10.1.1.10. Efficacy

The primary efficacy variable was change from baseline in msDBP at the Week 8 endpoint.
Using the primary efficacy population (ITT), the aliskiren/valsartan 300/320 mg group
showed a statistically significant reduction in msDBP than the aliskiren 300 mg and valsartan
320 mg treatment groups at Week 8 endpoint, with further reductions of 3.15 mm Hg and 2.47
mm Hg in least squares means compared to aliskiren and valsartan, respectively as shown in
the following table 59. Similar results were obtained using the per-protocol population.

Table 59: Statistical analysis of change from baseline in mean sitting diastolic blood pressure
at Week 8 endpoint (intent-to-treat population)

Treatment Group N LSM change from baseline(SE)
Flacebo 455 -4.07 { 0.41)

Aliskiren 430 -9.02 { 0.42)

“alsartan 453 -9.69 ({ 0.41)
Aliskiren™alsartan 438 -12.17 (0.41)

Pairwise Comparison LS M difference in change 95% CI for LSM P-vValue+

from baseline (SE) difference

Aliskiren vs. Placebo -4.95 ( 0.58) ({ -6.07, -3.82) =.0001*
“alsartan wvs. Placebo -5.62 ( 0.57) (673, -4.51) =.0001*
Aliskiren™alsartan vs. Placebo -8.09 { 0.57) { -9.22, -6.97) =.0001*
Aliskiren™alsartan vs. Aliskiren -3.15 ( 0.58) (429, -2.01) <.0001*
Aliskiren/™alsartan vs. Valsartan -2.47 ( 0.57) { -3.60, -1.35) < .0001*

SE=Standard Error; LShM=Least Squares Mean,; Cl=Confidence Interval

Least square means, confidence intervals, and p-values were from an ANCOVA model containing treatment,
region, and baseline.

+ P-VValues and treatment comparisons were evaluated at the average baseline level.

* Indicates statistical significance at 0.05 level

Source: PT-Table 14 2-1 . 1b

For the major secondary endpoint, the aliskiren/valsartan 300/320 mg group also showed a
statistically significant reduction in msSBP compared with the aliskiren 300 mg and valsartan
320 mg treatment groups at Week 8 endpoint (both p-values < 0.0001) as shown in the
following table 60.

Table 60: Statistical analysis of change from baseline in mean sitting systolic blood pressure at
Week 8 endpoint (intent-to-treat population)

Treatment Group N LSM change from baseline(SE)

Placebo 455 -4.56 ( 0.565)

Aliskiren 430 -12.96 ( 0.67)

“Walsartan 453 -12.75 { 0.85)

Aliskiren™alsartan 438 -17.20 { 0.67)

Pairwise Comparison LSM difference in change 95% CI for LSM P-Value+
from baseline (SE) difference

Aliskiren wvs. Placebo -8.40 ( 0.93) (-10.22, -6.58) <0001

“alsartan vs. Placebo -8.20 ( 0.91) (-9.99, -6.40) <.0001*

AliskirenMalsartan vs. Placebo -12.64 ( 0.92) (-14.45, -10.8) <0001

AliskirenMalsartan vs. Aliskiren -4.24 (0.94) (-6.07, -2.40) <0001

Aliskiren®alsartan vs. Valsartan -4.44 { 0.92) (-6.286, -2.63) < 0001

SE=Standard Error; LSM=Least Squares Mean; Cl=Confidence Interval

Least square means, confidence intervals, and p-values were from an ANCOWVA model containing treatment,
region, and baseline.

+ P-Values and treatment comparisons were evaluated at the average baseline level.

* Indicates statistical significance at 0.05 level.

Source: PT-Table 14.2-2.1b
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In the low dose group, aliskiren/valsartan 150/160 mg also demonstrated statistical reductions
in msDBP and msSBP compared with the aliskiren 150 mg and valsartan 160 mg monotherapy
treatment groups. The changes from baseline in least squares means for each group and the
difference between the combination and the two monotherapies are shown in tables 61
(msDBP) and 62 (msSBP). msDPB and msSBP change from baseline by week is presented
graphically in Figures 7 and 8.

Table 61: Statistical analysis of change from baseline in mean sitting diastolic blood pressure
at Week 4 endpoint (intent-to-treat population)

Treatment Group N LSM change from baseline(SE)

Placebo 455 -4.80 ( 0.38)

Aliskiren 430 -7.46 ( 0.37)

Walsartan 453 -8.68 ( 0.36)

Aliskiren/Valsartan 438 -10.50 { 0.37)

Pairwise Comparison LS M difference in change 95% CI for LSM P-Value+
from baseline (SE) difference

Aliskiren vs. Placebo -2 66 (0.51) (-3.66,-1.66) <.0001*

Valsartan vs. Placebo -3.88 ( 0.50) (-4.87,-2.89) <.0001*

Aliskiren/Valsartan vs. Placebo -5.70(0.51) (-6.69,-4.70) <.0001*

AliskirenMalsartan vs. Aliskiren -3.04 ( 0.51) (-4.05, -2.03) <.0001*

Aliskiren/Valsartan vs. Valsartan -1.82 ( 0.51) (-2.82, -082) 0.0004*

SE=Standard Error; LSM=Least Squares Mean; Cl=Confidence Interval

Least square means, confidence intervals, and p-values were from an ANCOVA model containing treatment,
region, and baseline.

+ P-Values and treatment comparisons were evaluated at the average baseline level.

* Indicates statistical significance at 0.05 level

Source: PT-Table 14.2-1.2b

Table 62: Statistical analysis of change from baseline in mean sitting systolic blood pressure at
Week 4 endpoint (intent-to-treat population)

Treatment Group N LSM change from baseline(SE)

Placebo 455 -5.24 (0.58)

Aliskiren 430 -10.69 { 0.60)

Walsartan 453 -10.85 ( 0.58)

Aliskiren/Valsartan 438 -15.29 ( 0.59)

Pairwise Comparison LS M difference in change  95% Cl for LSM P-Value+
from baseline (SE) difference

Aliskiren vs. Placebo -5.44 ( 0.83) (-7.07,-3.82) <. 0001*

Valsartan vs. Placebo -5.61(0.82) (-7.21,-4.01) < 0001*

Aliskiren/Valsartan vs. Placebo -10.05 ( D.82) (-11.66, -8.43) <.0001*

Aliskiren/Valsartan vs. Aliskiren -4.60(0.84) (-6.24, -2.96) <. 0001*

Aliskiren/Valsartan vs. Valsartan -4.44(0.83) (-6.06, -2.82) < 0001*

SE=Standard Error; LSM=Least Squares Mean; Cl=Confidence Interval

Least square means, confidence intervals, and p-values were from an ANCOVA model containing treatment,
region, and baseline.

+ P-Values and treatment comparisons were evaluated at the average baseline level.

* Indicates statistical significance at 0.05 level

Source: PT-Table 14.2-2.2b
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Figure 7: Change from baseline in msDBP by Week (intent-to-treat population)

o -
g
E
& -4 4
==}
3
E
PRt
i
E
E gz
&
R
B
—1i6 v
0 1 2 3 4 5 B 7 B
Week
22 Pheebo BEH=H Aliskiren
<= Valsartan *-8® jiskiren/Valsartan

Figure 8: Change from baseline in msSBP by Week (intent-to-treat population)
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Blood pressure control rates were summarized in the following tables 63 and 64. The
proportions of patients achieving BP control targets (msDBP < 90 mm Hg and msSBP <140
mm Hg) for the four groups at Week 8 endpoint were: 49.32% for aliskiren/valsartan, 37.44%
for aliskiren, 33.77% for valsartan, and 16.48% for placebo. The pair wise comparisons
between the treatments indicate that the higher proportion achieving the BP control target with
the aliskiren/valsartan treatment was statistically significant compared with both monotherapy
groups.

Table 63: Between treatment comparison for control rate of blood pressure at Week 8 endpoint
by treatment group (intent-to-treat population)

Pairwise Comparison Treatment A Treatment B

n/N (%) n/N (%) P-Value
Aliskiren vs. Placebo 161/430  (37.44) 75/455 (16.48) <.0001*
Walsartan vs. Placebo 153/453  (33.77) 75/455 (16.48) <.0001*
Aliskiren/valsartan vs. Placebo 216/438  (49.32) 75/455 (16.48) <.0001*
Aliskiren/valsartan vs. Aliskiren 216/438  (49.32) 161/430 (37.44) 0.0005"
Aliskiren/valsartan vs. Valsarian 216/436  (49.32) 153/453 (33.77) =.0001*

A patient with control in BP is defined as having as a mean sitting diastolic blood pressure < 90 mm Hg and a
mean sitting systolic blood pressure < 140 mm Hg.

The control rate was analyzed by using a logistic regression model with treatment and region as factors and
baseline msDBP as a covariate.

‘indicates statistical significance at 0.05 level.

Source: PT-Table 14.2-2.9

Table 64: Between treatment comparison for control rate of blood pressure at Week 4 endpoint
by treatment group (intent-to-treat population)

Pairwise Comparison Treatment A Treatment B

n/N (%) n/N (%) P-Value
Aliskiren vs. Placebo 119/430 {27.67) T0/455 (15.38) = 0001*
Valsartan vs. Placebo 143/453 (31.57) 70/455 (15.38) < 0001"
Aliskiren/valsartan vs. Placebo 194/438 (44.29) 70/455 (15.38) =.0001*
Aliskiren/Valsartan vs. Aliskiren 194/438 {44.29) 119/430 (27 .67) = 0001*
Aliskiren/Valsartan vs. Valsartan 194/438 (44.29) 143/453 (31.57) 0.0o0071"

A patient with control in BP is defined as having as a mean sitting diastolic blood pressure < 90 mm Hg and a
mean sitting systolic blood pressure < 140 mm Hg.

The control rate was analyzed by using a logistic regression model with treatment and region as factors and
baseline msDEP as a covariate.

‘indicates statistical significance at 0.05 level.

Source: PT-Table 14.2-2 10

Response rates were summarized in the following tables 65 and 66. Response was defined as a
msDBP <90 mm Hg or a > 10 mm Hg decrease compared to baseline. The analyses showed
that aliskiren/valsartan was statistically superior to both aliskiren and valsartan monotherapy in
achieving msDBP response.
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Table 65: Number (%) of responders in msDBP (mm Hg) at Week 8 endpoint by treatment
group (intent-to-treat population)

Pairwise Comparison Treatment A Treatment B

n/N (%) niN (%) P-Value
Aliskiren vs. Placebo 230/430 (5349) 136/455 (25.89) <.0001*
Valsartan vs. Placebo 250/453  (55.19)  136M455  (29.89) <.0001*
Aliskirenalsartan vs. Placebo 288/438 (B5.75)  136/455 (29.89) =.0001*
Aliskiren/Valsartan vs. Aliskiren Z88/438 (B57H) 230/430 (53.49) 0.0003"
Aliskiren/Valsartan vs. Valsartan 288/438 (B5.75) 250M53 (55.19) 0.0010"

Responder is defined as a patient with msDBF < 90 mm Hg or = 10 mm Hg reduction from baseline msDBP.
P-values were from a logistic regression model with treatment and region as factors and baseline as a
covariate.

Baseline is the Visit 5 value.

+Patients receiving the active treatments were treated with aliskiren (130 mg) and/or valsartan (160 mg) for 4
weeks followed by 4 weeks of aliskiren {300 mg) and/or valsartan (320 mg).

MW = Number of patients with baseline and Week 8 endpoint msDBF values.

*indicates statistical significance at 0.05 level.

Source: PT-Table 14.2-2.7

Table 66: Number (%) of responders in msDBP (mm Hg) at Week 4 endpoint by treatment
group (intent-to-treat population)

Pairwise Comparison Treatment A Treatment B

n/N (%) n/N (%) P-Value
Aliskiren vs. Placebo 190/430  (44.19)  153/455 (33.63) 0.0014*
Valsartan vs. Placebo 236/453  (52.10) 153/455 (33.63) =.0001*
Aliskiren/valsartan vs. Placebo 256/438 (5845) 153/455 (33.63) =.0001*
Aliskiren®valsartan vs. Aliskiren 256/438 (5845)  190/430 (44 19) =.0001*
Aliskiren/Valsartan vs. Valsartan 256/438  (5845)  2368/453 (52.10) 0.0472%

Responder is defined as a patient with msDBF < 90 mm Hg or = 10 mm Hg reduction from baseline msDBP.
P-Values were from a logistic regression model with treatment and region as factors and baseline as a
covariate.

Baseline is the Visit 5 value.

+Patients receiving the active treatments were treated with aliskiren (150 mag) andfor valsartan (160 mg) for 4
weeks followed by 4 weeks of aliskiren (200 mg) and/or valsartan (320 mg).

N = Number of patients with baseline and Week 4 endpoint msDBP values.

‘indicates statistical significance at 0.05 level.

Source: PT-Table 14.2-2.8

The pairwise comparisons between the combination treatment and each of the respective
monotherapy treatment groups in mean 24-hour ambulatory DBP and SBP are summarized in
the following tables 67 and 68. Change from baseline in hourly mean ambulatory DBP and
SBP at Week 8 endpoint is shown graphically by post-dosing hour and treatment in figures 9
and 10. The analyses showed that aliskiren/valsartan was statistically superior to both
monotherapies in reducing ambulatory DBP and SBP. In addition, the analyses showed that
aliskiren/valsartan was statistically superior to both monotherapies in reducing ambulatory
DBP and SBP during both the daytime and the nighttime.
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Table 67: Table 65. Change from baseline in Mean 24-hour ambulatory DBP at Week 8
endpoint (intent-to-treat population)

Treatment N LS Mean in change from baseline (SE)

Placebo 81 -1.07 (0.49)
Aliskiren 79 -7.08 (0.49)
Valsartan 100 7.12 (0.44)
Aliskiren/valsartan 94 -10.31 (0.45)
LS Mean Difference  95% CI for LSM
Pairwise Comparison {SE] difference P -value
Aliskiren vs. Placebo -6.00 { 0.70) (-7.38, -4.63) <.0001*
valsartan vs. Placebo -6.05 { 0.65) (-7.33,-4.76) <.0001*
Aliskiren/valsartan vs. Placebo -9.24 { 0.66) (-10.55, -7.93) <.0001*
Aliskiren/Valsartan vs. Aliskiren -3.24 (0.67) (-4.55,-1.93) <.0001*
Aliskiren/valsartan vs. Valsartan -3.20 (0.63) (-4.43, -1.96) <.0001*

SE=Standard Error; LSM=Least Squares Mean; Cl=Confidence Interval

Least squares means and the associated standard errors, confidence intervals, and p-values were from a two-
way repeated-measures analysis-of-covariance model with treatment, region, and post-dosing hours as factors
and baseline mean 24-hour ambulatory DBP as a covariate with treatment by post-dosing-hour interaction and
autoregressive order 1 covariance structure (AR1).

LS means were evaluated at the average baseline mean 24-hour ambulatory DBP.

* indicates statistical significance at 0.05 level

Source: PT-Table 14.2-2.11

Table 68: Change from baseline in Mean 24-hour ambulatory SBP at Week 8 endpoint (intent-
to-treat population)

Treatment N LS Mean in change from baseline (SE)
Placebo a1 -1.33 (0.67)

Aliskiren 79 -9.75(0.67)

Valsartan 100 -10.11 (0.60)
Aliskiren/Valsartan 94 -14.42 (0.62)

LS Mean Difference 95% CI for LSM

Pairwise Comparison (SE) difference P —value
Aliskiren vs. Placebo -8.42 ( 0.95) (-10.29, -5.55) <.0001*
Valsartan vs. Placebo -8.78 ( 0.89) (-10.53, -7.02) <.0001*
Aliskiren/alsartan vs. Placebo -13.09 ( 0.91) (-14.89, -11.3) <.0001*
Aliskiren/Valsartan vs. Aliskiren -4.67 (0.91) (-6.46, -2.88) <.0001*
Aliskiren/\Valsartan vs. Valsartan -4.32 (D.86) ([ -6.01, -2.62) <.0001*

SE=Standard Error; LSM=Least Squares Mean, Cl=Confidence Interval

Least squares means and the associated standard errors, confidence intervals, and p-values were from a two-
way repeated-measures analysis-of-covariance model with treatment, region, and post-dosing hours as factors
and baseline mean 24-hour ambulatory SBP as a covariate with treatment by post-dosing-hour interaction and
autoregressive order 1 covariance structure (AR1).

LS means were evaluated at the average baseline mean 24-hour ambulatory SBP.

* indicates statistical significance at 0.05 level

Source: PT-Table 14.2-2.13
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Figure 9: Change from baseline in hourly mean ambulatory DBP at Week 8 endpoint by post-
dosing hour and treatment (intent-to-treat population)
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Figure 10: Change from baseline in hourly mean ambulatory SBP at Week 8 endpoint by post-
dosing hour and treatment (intent-to-treat population)
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The subgroup analysis results were generally similar to those seen in the overall population.
Black patients in all active treatment groups had clinically meaningful reductions in msDBP
and msSBP. However, the magnitude of the reduction was smaller.

The efficacy was also examined and compared across all regions. The result was shown in
Table 69. It appears that there are some variations in the efficacy of the combination of
Aliskiren/Valsartan across regions, some regions show a higher efficacy (i.e. Spain) and some
show a lower efficacy (i.e. Germany South). However, this inconsistent efficacy may not be a
big concern, because the trend in reduction of msDBP is obviously shown across regions and
the variations may be due to a lower power of a smaller sample size of region.

Table 69 Statistical analysis of change form baseline in mean sitting diastolic blood pressure at
Week 8 endpoint by region (ITT)

Region Treatment Group L SM change from
(N) baseline
US West (288) Placebo -4.1
Aliskiren -11.3
Valsartan -94
Aliskiren/Valsartan -13.4
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -9.3(-6.6, -12.1)
Aliskiren/Valsartan vs. Aliskiren -2.2 (-0.6, 5.0)
Aliskiren/Valsartan vs. Valsartan -4.0 (-1.2, -6.8)
Treatment Group L SM change from
baseline
US West Placebo -1.9
North & West Aliskiren -9.9
South Central Valsartan -10.5
(313) Aliskiren/Valsartan -12.1
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -10.2 (-7.4,-12.9)
Aliskiren/Valsartan vs. Aliskiren -2.2 (-0.5, 5.0)
Aliskiren/Valsartan vs. Valsartan -1.6 (-1.1,4.4)
Treatment Group L SM change from
baseline
US south Placebo -6.6
Atlantic, East Aliskiren -7.8
South Central Valsartan -11.1
and Puerto Aliskiren/Valsartan -12.7
Rico (277) Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -6.1(-3.3,-9.0)
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Aliskiren/Valsartan vs. Aliskiren -4.9 (-2.0,-7.9)
Aliskiren/Valsartan vs. Valsartan -1.6 (-1.2,4.4)
Treatment Group L SM change from
baseline
US Northeast Placebo -3.2
& East North Aliskiren -8.1
Central (213) Valsartan -8.9
Aliskiren/Valsartan -11.8
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -8.6 (-5.1,-12.1)
Aliskiren/Valsartan vs. Aliskiren -3.7 (0.1, -7.2)
Aliskiren/Valsartan vs. Valsartan -2.9 (-0.6, 6.3)
Treatment Group L SM change from
baseline
Germany Placebo -6.2
North (288) Aliskiren -9.9
Valsartan -10.8
Aliskiren/Valsartan -14.1
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -7.9 (-5.3, -10.6)
Aliskiren/Valsartan vs. Aliskiren -4.2 (-1.5,-7.0)
Aliskiren/Valsartan vs. Valsartan -3.3(-0.7, -5.9)
Treatment Group L SM change from
baseline
Germany Placebo -3.0
South (266) Aliskiren -7.9
Valsartan -8.9
Aliskiren/Valsartan -9.6
Pair -wise comparison L SM difference
(95% CI)
Aliskiren/Valsartan vs. placebo -6.6 (-3.7,-9.5)
Aliskiren/Valsartan vs. Aliskiren -1.8 (-1.2,4.7)
Aliskiren/Valsartan vs. Valsartan -0.7 (2.3, 3.8)
Treatment Group L SM change from
baseline
Spain (131) Placebo -3.8
Aliskiren -7.8
Valsartan -7.7
Aliskiren/Valsartan 11.7
Pair -wise comparison L SM difference
(95% CI)

Aliskiren/Valsartan vs. placebo

7.9 (-3.7, -12.0)
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Aliskiren/Valsartan vs. Aliskiren -4.0 (-0.2, 8.1)
Aliskiren/Valsartan vs. Valsartan -4.0 (-0.1, 8.2)

Biomarkers including plasma renin concentration, plasma aldosterone, PRA, the ratio

of plasma aldosterone and PRA, and the ratio of plasma aldosterone and renin concentration
were measured. Using the geometric means analysis, renin concentration increased from
baseline by 19.0% in the placebo group, 468.2% in the aliskiren group, 137.8% in the valsartan
group, and 911.5% in the aliskiren/valsartan group at Week 8 endpoint. The elevation of renin
concentration with the combination therapy exceeded the sum of the increases seen with each
monotherapy, suggesting a synergistic effect on RAS blockade.

At Week 8 endpoint, aldosterone increased from baseline by 7.3% in the placebo group while

it decreased from baseline in the active treatment groups; the greatest decrease was seen in the
combination group (-5.9% in the aliskiren group, -25.2% in the valsartan group, and -30.5%

in the aliskiren/valsartan group) based on the change in the geometric means. PRA values
increased from baseline to Week 8 endpoint in both the placebo (18.2%) and valsartan (159.6%)
groups, while it decreased in both the aliskiren and aliskiren/valsartan groups (-72.6% and -
43.9%, respectively) based on the change in the geometric means. The addition of aliskiren to
valsartan therapy was shown to inhibit PRA despite the fact that valsartan monotherapy
increases PRA and the combination produces a reactive rise in renin concentration.

10.1.1.11. Safety

Exposure to study drug is summarized in following table 70; in all treatment groups, the mean
and median durations of exposure reflected the planned treatment duration of 8 weeks.

Table 70: Duration of exposure (days) to double-blind study medication (safety population)

Placebo Aliskiren Valsartan Aliskiren/Valsartan
N= 458 N= 437 N= 455 N= 446
n (%) n (%) n (%) n (%)
Exposure (days)
M 458 437 455 446
Mean (SD) 51.8(12.71) 52.3 (12.60) B3.7 (9.76) 53.3 (11.64)
Median 56.0 56.0 56.0 56.0
Min 1 1 1 1
Max 72 (] 68 S8*

3D = standard deviation

*In one patient in the aliskiren/valsartan group, the duration of exposure was listed as 98 days based on the
date of the last study visit/dose of study drug, although the patient (0657/00002) had only been dispensed
enough study drug for 8 weeks of double-blind treatment. This patient experienced several delays in study visits
due to personal issues including a death in the family {Appendix Listing 16.2.9-1.2).

Source: PT-Table 14.3-1.1

The overall rates of AEs were 36.7% in placebo group, 34.1% in aliskiren group, 36.7% in
valsartan group, and 35.0% in aliskiren/valsartan group. The most frequently reported AEs
were headache, nasopharyngitis, dizziness, fatigue, and nausea; all other AEs occurred in <
2.0% of patients in any treatment group. The placebo group had the highest incidence of
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headache among the four treatments. In addition, diarrhea was reported in 3 (0.7%) patients in
the placebo group, 7 (1.6%) in the aliskiren group, 3 (0.7%) in the valsartan group, and 3 (0.7%)
in the aliskiren/ valsartan group. Data were summarized in the following tables 71 and 72.

Table 71: Number (%) of patients with overall AEs in double-blind period by treatment group
and body system (safety population)

Aliskiren/

Placebo Aliskiren Valsartan Valsartan Total

MN=458 MN=437 N=455 N=446 N=17986
Primary system organ class n (%) n (%) n (%) n (%) n (%)
Any Adverse Events 168(36.7) 149(34.1) 167(36.7) 156(35.0) 640(35.6)
Infections and infestations 39 (8.5) 36 (8.2) 61(13.4) 55(12.3) 191(10.6)
Mervous system disorders S9(12.9) 28 (6.4) 44 (9.7) 35 (7.8) 166 (9.2)
Gastrointestinal disorders 31 (6.8) 37 (8.5) 20 (4.4) 26 (5.8) 114 (6.3)
Musculoskeletal and connective tissue
disorders 26 (5.7) 22 (5.0) 27 (5.9) 21 (4.7) 96 (5.3)
Respiratory, thoracic and mediastinal
disorders 19 (4.1) 13 (3.0) 16 (3.5) 14 (3.1) 62 (3.5)
General disorders and administration site
conditions 11 (2.4) 14 (3.2) 20 (4.4) 12 (2.7) 57 (3.2)
Cardiac disorders 9 (2.0) 2(0.5) 10 (2.2) 7(1.8) 28 (1.86)
Injury. poisoning and procedural
complications 9 {2.0) 11 {2.5) 5(1.1) T (1.8) 32 (1.8)
Metabolism and nutrition disorders 14 (3.1) 11 (2.5) 14 (3.1) 7 (1.8) 46 (2.6)
Skin and subcutaneous tissue disorders S5 (1.1) 8 (1.8) 9 (2.0 T {1.68) 29 (1.6)
Investigations 6(1.3) 5(1.1) 6 (1.3) 6 {1.3) 23 (1.3)
“ascular disorders 5 (1.1) 5{1.1) 2(0.4) 6 (1.3) 18 (1.0)
Ear and labyrinth disorders 4 (0.9) 3(0.7) 3 (0.7) 5(1.1) 15 (0.8)
Psychiatric disorders 4 (0.9) 7{1.6) 2 (0.4) 4(0.9) 17 {0.9)
Eye disorders 9(2.0) 4 (0.9) 7(1.5) 3(0.7) 23 (1.3
Renal and urinary disorders 1{0.2) 5 ({1.4) S5 (1.1} 3({0.7) 15 (0.8)
Hepatobiliary disorders 0(0.0) 2{0.5) 0 (0.0} 2(0.4) 4(0.2)
Meoplasms benign, malignant and
unspecified(incl cysts and polyps) 1(0.2) 0 (0.30) 3(0.7) 2(0.4) 6 (0.3)
Blood and lymphatic system disorders 1(0.2) 2{0.9) 10(0.2) 1(0.2) 5 (0.3)
Immune system disorders 14{0.2) 2 (0.5) 4 {0.9) 1 (0.2) 8 (0.4)
Pregnancy, puerperium and perinatal
conditions 0{0.0) 0{0.0) 0 (0.0) 1(0.2) 1(0.1)
Reproductive system and breast disorders 2(0.4) 5(1.1) S(1.1) 1(0.2) 13 (0.7)
Social circumstances 0 {0.0) 0 {0.0) 0 (0.0} 1 (0.2) 1 (0.1}
Surgical and medical procedures 1(0.2) 3{0.7) 0 (0.0} 1(0.2) 5(0.3)
Congenital. familial and genetic disorders 0 (0.0} 4 (0.9) 10(0.2) 0 (0.0} 5 (0.3)
Endocrine disorders 2(0.4) 1(0.2) 0 (0.0} 0 (0.0) 3(0.2)

Organ systems are sorted in descending frequency, as reported in the aliskiren/valsartan column.
A patient with multiple adverse events within a primary system organ class is counted only once.
Source: PT-Table 14.3.1-1.1a

Table 72: Number (%) of patients with the most frequent adverse events (> =2.0% in any
treatment group) during the double-blind period by frequency (safety population)

Aliskiren/
Placebo Aliskiren Valsartan WValsartan
N= 458 N= 437 N= 455 N= 448
Preferred term n (%) n (%) n (%) n (%)
Any Adverse Events 168 (36.7) 149 (34.1) 167 (36.7) 156 (35.0)
AE = 2% in any group
Headache 41 (9.0) 14 { 3.2) 25(5.9) 19{4.3)
Masopharyngitis 9(2.0) 16 ( 3.7) 20(4.4) 12(2.7)
Dizziness 9 (2.0) 8(1.8) 11({24) 81(1.8)
Fatigue 5(1.1) 4 (0.9) 10(2.2) 8(1.8)
Mausea 11(24) 6(1.4) 7{1.5) 7(1.8)

Source: PT-Table 14.3.1-1.1a
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The number of patients who died or had other serious or significant adverse events is
summarized in tables 73 and 74. Two patients died during the double-blind period, one in the
aliskiren monotherapy group and one in the valsartan monotherapy group. One patient is a 69-
year-old Caucasian female in the aliskiren group, died on study Day 41 (treatment: aliskiren
300 mg) due to myocardial infarction. Another patient is a 45-year-old male of “Other” race in
the valsartan group, died on Day 13 (treatment: valsartan 160 mg); the principal cause of death
was reported as hypertensive arteriosclerotic cardiovascular disease (preferred term
arteriosclerosis), with an SAE of sudden death (preferred term arteriosclerosis) listed.

A total of 22 patients experienced SAEs (including deaths) during the double-blind period,
including 3 patients (0.7%) in the combination aliskiren/valsartan group, 5 patients (1.1%) in
placebo, 8 patients (1.8%) in aliskiren monotherapy, and 6 patients (1.3%) in valsartan
monotherapy. The most frequently affected system organ class overall was vascular disorders
(5 patients, 0.3%). Myocardial infarction was reported in two (0.5%) patients in the aliskiren
monotherapy group, all other SAEs occurred in < 1 patient each.

Few patients discontinued due to adverse events that began during the double-blind period. The
incidence was lower in the combination group (6 patients, 1.3%) compared with placebo (11
patients, 2.4%), aliskiren monotherapy (8 patients, 1.8%), or valsartan monotherapy (12
patients, 2.6%). Data were summarized in the following table 75.

Table 73: Number (%) of patients who died or had other serious or significant adverse events
during double-blind period (safety population)

Aliskiren/
Placebo Aliskiren Valsartan Valsartan Total
N= 458 N= 437 N= 455 N= 446 N=1796
n (%) n (%) n (%) n (%) n (%)
Deaths 0{0.0) 1(0.2) 1{0.2) 0(0.0) 2(0.1)
SAEs 5{1.1) 8{1.8) 6(1.3) 3(0.7) 22 (1.2)
AE discontinuations 1124 8(1.8)> 121267 6(13)° 3721°*"
-——-Drug-related AE discontinuations 5({1.1) 2{0.5) 5(1.1) 4(0.9) 16 (0.9)
-—-SAE discontinuations 3{0.7) 6(1.4) 5(1.1) 0(0.0) 14 (0.8)
Discontinuations for abnormal lab values 0(0.0) 0(0.0) 0(0.0) 0 (0.0) 0(0.0)

* Includes two patients in the placebo group, one in the aliskiren group, and one in the valsartan group who had
AEs leading to discontinuation but are not counted as discontinuing due to AEs in Table 10-1 because the
I|::)rir'nar‘,,r reason for discontinuation was other than AE.

Four patients in the aliskiren group, one in the placebo group, and one in the aliskiren/valsartan group were
discontinued during the double-blind period due to AEs that began during the single-blind period; these patients
are not included in this table but are counted as discontinuing due to AEs in Table 10-1.

Source: PT-Tables 14.1-1.2 and 14.3.1-1.5 and PT-Listings 14.3.2-1.1t0 14.3.2-1.3
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Table 74: Number (%) of patients with serious adverse events during the double-blind period by

preferred term (safety population)

Aliskiren/

Placebo  Aliskiren Valsartan Valsartan Total

N=458 N=437 N=455 N=446 N=1796
Preferred term n (%) h (%) n (%] n (%) n (%)
-Any Preferred term
-Total (1.1 8(1.8) B(1.3) 3(0.7) 221.2)
Angina pectoris 0(0.0) 0(0.0) 1(0.2) 0(0.0) 1(0.1)
Aortic aneurysm 0(0.0) 0{0.0) 0(0.09 1(0.2) 1(0.1)
Arteriosclerosis 0(0.0) 0{0.0) 1(0.2) 0(0.0) 1(0.1)
Afrial flutter 1{0.2) 0{0.0$) 0(0.0) 0.0 1(0.1)
Breast cancer 0(0.0) 0(0.0) 1(0.2) 0(0.0) 1(0.1)
Bronchitis 0(0.0) 0{0.09 1(0.2) 0(0.0 1(0.1)
Cerebrovascular accident 1(0.2) 0(0.0) 0(0.0) 0(0.0) 1(0.1)
Chronic obstructive pulmeonary disease 0{0.0) 0(0.0) 1{0.2) 0(0.0} 1(0.1)
Cystitis 1(0.2) 0(0.0) 0(0.0) 0(0.0) 1(0.1)
Facial paresis 0(0.0) 0{0.0) 1(0.2) 0(0.0) 1(0.1)
Gastritis 0(0.0) 1(0.2) 0(0.09 0(0.0) 1(0.1)
Grand mal convulsion 0{0.0) 1(0.2) 0(0.0) 0(0.0 1(0.1)
Headache 1{0.2) 0(0.0) 0(0.0) 0(0.0) 1(0.1)
Hypertension 1(0.2) 0(0.0) 0(0.0) 0(0.0) 1(0.1)
Hypertensive crisis 1(0.2) 0(0.0) 0(0.0) 0(0.0) 1(0.1)
Intervertebral disc protrusion 0(0.0) 0(0.0) 0(0.0) 1(0.2) 1(0.1)
Intestinal polyp 0(0.0) 1(0.2) 0(0.0) 0(0.0 1(0.1)
Myocardial infarction 0(0.0) 2{0.9) 0(0.0) 0(0.0 2(0.1)
Non-cardiac chest pain 0(0.0) 1(0.2) 0(0.0 0 (0.0} 1(0.1)
Ovarian cancer 0(0.0) 0(0.0) 1(0.2) 0(0.0) 1(0.1)
Peripheral vascular disorder 0{0.0) 1(0.2) 0(0.0) 0 (0.0} 1(0.1)
Pneumonia 0(0.0) 0(0.0) 1(0.2) 0(0.0) 1(0.1)
Prostate cancer 0(0.0) 0{0.09 0(0.09 1(0.2) 1(0.1)
Pulmenary oedema 0(0.0) 0(0.0) 1(0.2) 0(0.0) 1(0.1)
Renal failure acute 0(0.0) 1(0.2) 0(0.0) 0(0.0) 1(0.1)
Thyroidectomy 0(0.0) 0(0.0) 0(0.0) 1(0.2) 1(0.1)
Ventricular tachycardia 1(0.2) 0(0.0) 0(0.0) 0(0.0) 1(0.1)

- Preferred terms are sorted in alphabetical order.
- A patient with multiple occurrences of an AE under one treatment is counted only once in the AE category for

that treatment.
Source: PT-Table 14.3.1-14
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Table 75: Number (%) of patients with adverse events leading to discontinuation by preferred
term and treatment group (safety population)

Aliskiren/
Placebo Aliskiran Valsartan Valsartan Total
N= 458 N= 437 N= 455 N= 446 N=1796
Preferred term n (%) n (%) n (%) n (%) n (%)
Any AE Leading to Discontinuation 11 (2.4)*" 8 (1.8)>" 12 (2.6)* 6(1.3)"° 37 (2.1)>"
Nausea 1(0.2) 0 (0.0} 0{0.0) 2 (0.4) 3(0.2)
Angina pectoris 0 (0.0} 0 (0.0) 1(0.2) 1(0.2) 2 (0.1)
Disorientation 0 (0.0} 0 (0.0) 0 (0.0} 1(0.2) 1(0.1)
Dyspnoea 1(0.2) 0 {0.0) 0 (0.0) 1(0.2) 2 (0.1)
Fatigue 0 (0.0} 0 (0.0) 1(0.2) 1(0.2) 2 (0.1)
Hypotension 0 (0.0} 0 (0.0) 0 (0.0} 1(0.2) 1(0.1)
Pregnancy 0 (0.0} 0 (0.0} 0 {0.0) 1(0.2) 140.1)
Arrhythmia 0 (0.0} 0 (0.0) 1{0.2) 0 (0.0) 140.1)
Arteriosclerosis 0 (0.0} 0 (0.0} 1(0.2) 0 (0.0) 140.1)
Afrial flutter 1(0.2) 0 (0.0) 0 {0.0) 0 (0.0) 1(0.1)
Blood pressure increased D (0.0} 1(0.2) 0 (0.0} 0 (0.0) 1(0.1)
Breast cancer 0 (0.0} 0 (0.0) 1(0.2) 0 (0.0) 1{0.1)
Dizziness 1(0.2) 0 (0.0} 2{0.4) 0 (0.0) 3(0.2)
Epistaxis 1(0.2) 0 (0.0) 0 (0.0} 0 (0.0) 1(0.1)
Facial paresis 0 (0.0} 0 (0.0) 1(0.2) 0 (0.0} 1(0.1)
Gastritis 0 (0.0) 1(0.2) 0{0.0) 0 (0.0) 140.1)
Grand mal convulsion 0 (0.0} 1(0.2) 0 (0.0} 0 (0.0) 1(0.1)
Headache 4 (0.9} 1(0.2) 3(0.7) 0 (0.0) 8(0.4)
Hypertension 1(0.2) 0 (0.0) Q(0.0) 0(0.0) 1(0.1)
Hypertensive crisis 1(0.2) 0 (0.0) 0 (0.0) 0 (0.0) 1(0.1)
NMyocardial infarction 0 (0.0} 2 {0.5) 0 (0.0) 0 (0.0) 2(0.1)
MNon-cardiac chest pain 0 (0.0} 2{0.5) Q(0.0) 0(0.0) 2(0.1)
Oedema peripheral 1(0.2) 0 (0.0) 0 (0.0} 0(0.0) 1{0.1)
Ovarian cancer 0 (0.0} 0 (0.0) 14(0.2) 0(0.0) 1(0.1)
Renal failure acute 0 (0.0} 1{0.2) 0 (0.0} 0 (0.0) 1(0.1)
Swelling face 0 (0.0} 0 {0.0) 1(0.2) 0 (0.0} 1(0.1)
ventricular tachycardia 1(0.2) 0 (0.0) 0 (0.0) 0(0.0) 1(0.1)
Vertigo 1(0.2) 0 (0.0) 0 {0.0) 0 (0.0) 1(0.1)

# Includes two patients in the placebo group (00285/00002, 0579/00031), one in the aliskiren group
(0D54/00016), and one in the valsartan group {0548/00026) who had AEs leading to discontinuation but are not
counted as discontinuing due to AEs in Table 10-1 because the primary reason for discontinuation was other
than AE.

® Four patients in the aliskiren group (0050/00004, 0521/00003, 0555/00007, and 0646/00004), one in the
placebo group (0578/00007), and one in the aliskiren/valsartan group {0119/00032) were discontinued during
the double-blind period due to AEs that began during the single-blind period with no evidence of worsening
during the double-blind period; these patients are not included in this table but are counted as discontinuing due
to AEs in Table 10-1.

Source: PT-Table 14.3.1-1.5, PT-Listing 14.3.2-1.2, PT-Listing 14.3.2-1.3

In the laboratory analysis, there was a larger mean decrease from baseline in hemoglobin (g/dL)
values in the aliskiren/valsartan combination group (-2.9) compared with the aliskiren (-0.8)

and valsartan monotherapy (-1.4) groups and the placebo group (0.3). Increases in creatinine,
BUN, and potassium were reported most frequently in the aliskiren/valsartan combination
group, followed by the valsartan monotherapy, aliskiren monotherapy, and placebo groups.
There were slight increase of uric acid in patients in the aliskiren/valsartan combination group
compared to each monotherapy and placebo.

There were more patients in the combination group met the pre-specified clinically notable

values in potassium (> 5.5 mmol/L) and creatinine (> 176.8 umol/L) compared with placebo
and the monotherapy groups. In the placebo group, however, 6 patients had serum level of
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potassium more than 7.5 mmol/L (7.5-9.4 mmol/L without any adverse event report), one
patient in the aliskiren group (7.7mmol/L) and none in other groups. Therefore, hemolysis may
occur in these samples.

Among the 18 patients in the combination treatment group whose potassium values exceeded
5.5 mmol/L during the double-blind treatment, 13 had potassium values within the normal
range at the end of the study without the disruption of treatment. Of the four patients in the
combination group with creatinine values > 176.8 umol/L during the double-blind period, two
had values that returned to within normal range by the end of study or study follow-up. None
of the four patients with creatinine values >176.8 umol/L had associated clinically notable
increases in BUN. Data were briefly summarized in the following table 76. Considering the
increase of creatinine, there were 10 patients in the aliskiren/valsartan group compared to 3 in
aliskiren monotherapy group, 1 in valsartan group and none in placebo, who had increased
creatinine more 30% from baseline and more than 1.5mg/dl. There were three patients (0.3%)
in aliskiren/valsartan group who still had abnormal values of creatinine at the end of study.

Table 76: Percentage of patients with specified criteria in potassium, creatinine, and BUN
(safety population)

Aliskiren/
Placebo Aliskiren Valsartan Valsartan
(N=458) (N=43T) (N=455) (N=448)
Laboratory test Criterion n (%) n (%) n %) n (%)
Potassium < 3.5 mmol/L 17 (3.8) 11 (2.8) 20 (4.5) 12 (2.8)
> 5.5 mmol/L 12 (2.7) T (1.7) 7 (1.8) 18 (4.2)
= 6.0 mmol/L 6 (1.3) 4 (1.0) S01.1) 2 (0.5)
Creatinine = 176.8 umol/L 0 1 (0.2) 2 (0.4) 4 (0.9)
Blood Urea Nitrogen (BUN) = 14.28 mmol/L 0 1 (0.2) 1 (0.2) 0

Source: PT-Table 14.3-2.3, PT-Listing 14.3.4-1.2

There were no significant difference of vital signs between the combination and each
monotherapy. There were slightly more patients in the aliskiren/valsartan group experienced
orthostatic blood pressure changes at one or more time point during the study as shown in the
following table 77. However, only one patient (in the aliskiren/valsartan group) discontinued
due to an AE of hypotension and three patients (2 in the valsartan group, 1 in the placebo group)
discontinued due to an AE of dizziness.
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Table 77: Number (%) of patients with orthostatic blood pressure change (safety population)

Aliskiren/

Placebo AliskKiren Valsartan Valsartan
Total n (%) Total n (%) Total n (%) Total n (%)
Baseline 455  5(1.1) 435 7 (1.6) 452 2{0.4) 445 9 (2.0)
Week 2 455  9(2.0) 430 8(1.9) 453 10 (2.2) 437 8(1.8)
Week 4 420  5(1.2) 412 7 (1.7) 440 8{1.8) 420 7(1.7)
Week 6 411 8(1.9) 393 4 (1.0) 427 5{1.2) 414 7(1.7)
Week 8 3909  3(0.8) 383 5(1.3) 414 6{1.4) 407 9(2.2)
Week 4 Endpoint 455  5(1.1) 430 7 (1.6) 453 2{1.8) 438 9(2.1)
Week 8 Endpoint 455  3(0.7) 430 5(1.2) 453 6{1.3) 438 11 {2.5)
Any visit {post-baseling) 455 24 (5.3) 430  20{4.7) 453 28(6.2) 438 31 (7.1}

Orthostatic blood pressure change is defined as a decrease of at least 20 mm Hg in systolic blood pressure or a
decrease of at least 10 mm Hg in diastolic blood pressure when a patient mowves from a sitting position to a
standing position.

MNote: as described in Section 10-2, one patient in the placebo group (0562/00004) accidentally received one dose
of double-blind study medication instead of single-blind medication at a visit prior to randomization. As a result,
Wisit 3 safety evaluations for this patient were used as baseline evaluations instead of Visit 5 values.

Source: PT-Table 14.3-3.4

10.1.1.15. Summary and conclusion
The combination of aliskiren and valsartan showed greater msDBP and msSBP reduction when
compared with the respective monotherapies. There was significantly greater 24-hour ABPM
DBP and SBP reduction with the combination when compared with monotherapy of aliskiren
or valsartan. Further, the combination of aliskiren and valsartan produced greater proportions
or patients achieving BP control (< 140/90 mm Hg) and proportion of patients achieving a
response (msDBP <90 mm Hg or a reduction of > 10 mm Hg from baseline) when compared
with monotherapy of aliskiren or valsartan. The combination of aliskiren and valsartan
demonstrated additional efficacy in BP reduction regardless of race, sex or age group. Black
patients in the aliskiren monotherapy group had smaller reductions in msDBP and msSBP
compared with Caucasian patients. There seems to be some variations in efficacy across
regions, however, it may be just due to a lower power of a smaller sample size of region.
Biomarker results indicated that the combination of aliskiren and valsartan neutralized the
reactive increase in PRA caused by valsartan. Aldosterone also showed a greater mean
decrease in the combination of aliskiren and valsartan group compared to both monotherapies.

The reported SAEs, discontinuations due to AEs, and common AEs in general were
comparable between the combination and each monotherapy. A slight numerical increase in
patients with prespecified clinically notable high values of potassium and creatinine was
observed in the combination group. Considering the increase of creatinine, there were 10
patients in the aliskiren/valsartan group compared to 3 in aliskiren monotherapy group, 1 in
valsartan group and none in placebo, who had increased creatinine more 30% from baseline
and more than 1.5mg/dl. There were three patients (0.3%) in aliskiren/valsartan group who still
had abnormal values of creatinine at the end of study. Overall, the combination of aliskiren and
valsartan demonstrated a safety profile comparable to both monotherapies and placebo.

10.1.2. SPP100A 2203: A randomized, double-blind, multicenter, multifactorial, placebo
controlled, parallel-group study to confirm the efficacy and safety of aliskiren monotherapy,
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and evaluate efficacy and safety of combinations of aliskiren and valsartan in hypertensive
patients

10.1.2.1. Sites and Investigators
Investigators: @@ ot al.
Study center (S): Denmark: 5 centers, France: 11 centers, Germany: 41 centers, Poland: 8
centers and USA: 29 centers

10.1.2.2. Study Dates

First patient enrolled: 15-Mar-2004
Last patient completed: 12-Oct-2004

10.1.2.3. Study Design

This was a randomized, double-blind, placebo-controlled, multifactorial, multi-center, parallel-
group study of aliskiren alone compared to placebo, the combination of aliskiren and valsartan
compared to their component monotherapies, and the combination of valsartan and HCTZ
compared to the combination of aliskiren and valsartan in patients with uncomplicated
essential hypertension (MSDBP > 95 mmHg and < 110 mmHg). Patients who required
tapering of antihypertensive medications had their medications tapered and discontinued after
signing an informed consent and before entering the single-blind run-in period. Qualified
patients entered a 3- to 4-week single-blind placebo run-in period in order to establish a
baseline blood pressure and eligibility for randomization based upon the inclusion and
exclusion criteria defined in the protocol. Patients who did not meet the blood pressure
eligibility criteria (MSDBP > 95 mmHg and < 110 mmHg and an absolute difference in
MSDBP < 10mmHg from visit 2) after 3 weeks, were allowed one additional week of placebo
single-blind run-in in order to establish blood pressure eligibility. At the conclusion of this
single-blind placebo run-in period, approximately 1064 patients who fulfilled the inclusion and
exclusion criteria were planned to be randomized in a double-blind fashion to one of eleven
treatment arms: aliskiren 75 mg, 150 mg or 300 mg o.d.; valsartan 80 mg, 160 mg or 320 mg
0.d.; the combination of aliskiren and valsartan 75/80 mg, 150/160 mg, or 300/320 mg o.d.;
valsartan and HCTZ 160/12.5 mg o.d.; or placebo o.d. The first week post randomization was a
forced titration period for patients randomized to aliskiren and valsartan 300/320 mg o.d.
During this period, patients randomized to this treatment group received aliskiren and valsartan
150/160 mg o.d. for one week, while patients randomized to the remaining ten treatment
groups received their respective assigned doses. The overall study design was summarized in
the following figure 11.
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Figure 11: Study design

Single-blind run-in Double-blind treatment
2weeks | 1week 1 week, optional 8 weeks
Wisit 1 Visit 2 Optional visit' 201 3 4 5 B 7 L
Day-21 | Day -7 1 7 (14|28 |42 | 56

¥ Randomization

Aliskiren 75 mg o.d.

Aliskiren 150 mg o.d.

Aliskiren 300 mg o.d.

Walsartan 80 mg o.d.

Valsartan 160 mg o.d.

Walsartan 320 mg o.d.

Aliskiren 75 mgfvalsartan 80 mg o.d.

Aliskiren 150 mgfvalsartan 160 mg o.d.

Aliskiren 300 mg/valsartan 320 mg o.d. (titrated from aliskiren
150 mgfvalsartan 160 mg o.d. on day 7)

Walsartan 160 mg/HCTZ 125 mg od.

Placebo o.d.

' If optional visit 201 was required to meet randomization criteria, visit 1 became day -28, visit 2 became day -14
and the optional visit became day -7.

Maximum duration of individual patient participation, including single-blind run-in: 12 weeks (changed from 10 via
amendment 1).

Total duration of protocol: 33 weeks (changed from 31 via amendment 1)

10.1.2.4. Objectives

The primary objective as stated in the original protocol was to assess the blood pressure
lowering effects of the combination of aliskiren and valsartan (75/80 mg, 150/160 mg and
300/320 mg) compared with their component monotherapies administered for 6 weeks in
patients with MSDBP > 95 mmHg and < 110 mmHg. Then it has been changed to confirm the
blood pressure lowering effects of aliskiren 75 mg, 150 mg and 300 mg given alone versus
placebo administered for 8 weeks in patients with mean sitting diastolic blood pressure
(IMSDBP] > 95 mmHg and < 110 mmHg) in the amendment 1.

The secondary objectives of this study were to: assess the safety and tolerability of aliskiren 75
mg, 150 mg, and 300 mg given alone verses placebo administered for 8 weeks in this study
population; assess the blood pressure lowering effects of the combination of aliskiren and
valsartan (75/80 mg, 150/160 mg and 300/320 mg) compared with their component
monotherapies administered for 8 weeks in patients with MSDBP > 95 mmHg and < 110
mmHg (changed from the primary to a secondary objective); assess the safety and tolerability
of the combination of aliskiren and valsartan (75/80 mg, 150/160 mg, and 300/320 mg)
compared with their component monotherapies administered for 8 weeks in this study
population; compare the blood pressure lowering effects and the safety and tolerability of the
combination of valsartan 160 mg and HCTZ 12.5 mg to the combinations of aliskiren and
valsartan (150/160 mg, 300/320 mg) in this study population; explore the impact of treatment
on selected biomarkers including plasminogen activator inhibitor [PAI- 1], fibrinogen,
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interleukin 6 [IL-6], high sensitivity C-reactive protein (hsCRP) , and procollagen Type III N
terminal propeptide [P3NP]) of cardiovascular risk at selected centers.

10.1.2.5. Number of Subjects, Randomization, and Blinding

Approximately 1064 patients with uncomplicated essential hypertension (MSDBP > 95 mmHg
and < 110 mmHg) were planned to be randomized in this study from approximately 95
international centers. A total of 954 patients were expected to complete the study (151 patients
in each of the three aliskiren monotherapy arms and the placebo arm, and 50 in the remaining
seven treatment arms). Randomization was performed by region using an interactive voice
response system (IVRS).

10.1.2.6. Inclusion, Exclusion Criteria and stop rules

The inclusion criteria were the following: Outpatients 18 years of age and older; Both male and
female patients were eligible. Female patients must have been either post-menopausal for one
year, surgically sterile, or using effective contraceptive methods such as hormonal or implant
contraceptive (the dose had been stable for at least 3 months prior to visit 1), barrier method
with spermicide or an intrauterine device; Patients with essential diastolic hypertension
measured by calibrated standard mercury sphygmomanometer; Patients must have had a
MSDBP > 90 mmHg and < 110 mmHg at visit 2 (day -7), and a MSDBP > 95 mmHg and <
110 mmHg at visit 3 (day 1); Patients must have had an absolute difference of < 10 mmHg in
their average sitting diastolic blood pressure during the last two visits (visit 2 and 3) of the
single-blind run-in period of the study;

The exclusion criteria were the following:

1. Patients previously treated with aliskiren.

2. Severe hypertension (MSDBP > 110 mmHg and/or MSSBP > 180 mmHg).

3. Inability to discontinue all prior antihypertensive medications for a period of up to 12 weeks.
4. History or evidence of a secondary form of hypertension, such as coarctation of the aorta,
hyperaldosteronism, Cushing’s disease, unilateral or bilateral renal artery stenosis,
pheochromocytoma, etc.

5. Known Keith-Wagener grade III or IV hypertensive retinopathy.

6. History of hypertensive encephalopathy or cerebrovascular accident at any time prior to visit
1.

7. Transient ischemic cerebral attack during the 12 months prior to visit 1.

8. History of heart failure (NYHA Class I-IV).

9. Coronary bypass surgery or any percutaneous coronary intervention during the 6 months
prior to visit 1.

10. History of myocardial infarction within 12 months prior to visit 1.

11. Unstable angina pectoris.

12. Second or third degree heart block without a pacemaker.

13. Concurrent potentially life threatening arrhythmia or symptomatic arrhythmia.

14. Clinically significant valvular heart disease.

15. Type 1 diabetes.
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16. Type 2 diabetes mellitus with poor glucose control as defined by fasting HbA1c >8% at visit
1.

17. Serum sodium and/or serum potassium outside the limits of normal, or dehydration at visit
1.

18. Any surgical or medical condition which might significantly alter the absorption,
distribution, metabolism, or excretion of any drug; including, but not limited to, any of the
following:

* History of major gastrointestinal tract surgery such as gastrectomy, gastroenterostomy, or
bowel resection.

* Currently active or previously active inflammatory bowel disease during the 12 months prior
to visit 1.

* Currently active gastritis, duodenal or gastric ulcers, or gastrointestinal/rectal bleeding during
the 3 months prior to visit 1.

* Any history of pancreatic injury, pancreatitis or evidence of impaired pancreatic
function/injury as indicated by abnormal lipase or amylase.

* Evidence of hepatic disease as determined by any one of the following: SGOT or SGPT
values exceeding 2 x upper limit of normal (ULN) at visit 1, a history of hepatic
encephalopathy, a history of esophageal varices, or a history of portocaval shunt.

* Evidence of renal impairment as determined by any one of the following: serum creatinine >
1.5 x ULN at visit 1, a history of dialysis, or a history of nephritic syndrome.

* Current obstruction of the urinary tract or difficulty in voiding (due to mechanical or
inflammatory conditions) that is likely to require intervention during the course of the study, or
is regarded as clinically meaningful by the investigator.

19. History of malignancy including leukemia and lymphoma (but not basal cell skin cancer)
within the past five years.

20. History of any severe or life-threatening disease(s).

21. History of drug or alcohol abuse within the last 12 months.

22. Pregnant or nursing women.

23. Any surgical or medical condition, which in the opinion of the investigator, may place the
patient at higher risk from his/her participation in the study, or is likely to prevent the patient
from complying with the requirements of the study or completing the study.

24. Known or suspected contraindications to the study medications, including history of allergy
to angiotensin receptor blockers and/or to thiazide diuretics or other sulfonamide derived drugs.
25. History of systemic lupus erythematosus.

26. History of gouty arthritis.

27. History of noncompliance to medical regimens or unwillingness to comply with the study
protocol.

28. Any condition that in the opinion of the investigator or the Novartis medical monitor would
jeopardize the evaluation of efficacy or safety.

29. Participation in any investigational drug trial within one month of visit 1.

30. Unwillingness or inability to give informed consent.

31. Persons directly involved in the execution of this protocol.

Stop rules: Patients with MSDBP > 110 mmHg or MSSBP > 180 mmHg at any time during the
single blind or double-blind treatment phases were to be permanently discontinued from the
trial. Patients with signs or symptoms of hypotension with MSDBP < 60 mmHg and/or a
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MSSBP < 100 mmHg at any time during the single-blind or double-blind treatment phases
were also to be permanently discontinued from the study. Study treatment could have been
temporarily interrupted for documented reasons such as AEs.

10.1.2.6 Visit schedule and assessments

Patients were observed for a planned maximum period of 12 weeks. An additional visit (Pre-
screen) was required for patients who needed to have antihypertensive medication(s) tapered
prior to the initiation of the single-blind run-in period. Each evaluation was conducted in the
morning between 7:00 and 10:00 A.M., allowing a range of +/-3 days for scheduling purposes.
The schedule and assessments were summarized in the following table 77.

Table 78: Evaluation and visit schedule

Study Period Screening Period 8 Weeks active treatment

Visit Pre-Scresn 1 2 Dptional Visit 3 4 5 3 7 IS
] 201

Day -21 -7 -7 1 T 14 25 42 58

Informed Consent LY X

InclusioniExclusion Criteria X x x X X

Taper antihypertensive medication X

Medical History X x

Height A X

‘Weight xr X X

Slood Pressure and Pulse ¥ X X X X X X X X X

Complete Physical Examination xE * X

ECG xr X X X

Complete Laboratory Evaluations x X X X

Serum/Urine Pregnancy Test' xE x x X

Electrolytes/BUN/Creatining only x

Pharmacogenstic Sample X

Biomarkers X *

Adverse Events x X X X X x X *

Pricr/Concomitant Medications X X X X X X X X X X

Drug Accountabilify Ed X x X k4 x X k4

IVRS X X x x X X X X X X

Randomization X

Sereening Log X x

Dispense Study Medications x x x X x X

Study Medication Record X X X X X X X X

End of Study Information X

Complete required eCRFs X X X X x X * x X *

" Women of child bearing potential only. To be performead on serum samples by central laberatory at visit 1 and 8 (changed from 8 by amendment 1). A urine
pregnancy test was completed by on-site study staf at visit 2 befores the first dose of study medication. The test results must have been negative in order for patients {o
be randomized.

2 If the patient did not mest the blood pressure eligibility criteria {MSDBP = 85 mmHg but < 110 mmHg, or a > 10 mmHg change from visit 2), the
single-blind run-in period could be extended by 1 week for a maximum of 4 weeks total, and visit 2 could be rescheduled {opticnal visit 201 eCRFs
were completed and lakboratory samples were not cbiained at this point if the patient was to be rescheduled for visit 3). If optional visit 201 was required to
meet randomization criteria, visit 1 becams day -28, visit 2 became day -14 and the optional visit 201 became day -7.

:or upon early termination.

4 vital signs for the Pre-sereen visit (0) were only to be recorded in the source document and not entered in the eCRF.

¥* Patients who required tapering of antihypertensive medications entered at the pre-screening visit, and were not required fo repeat thess procedurss at wisit 1.

10.1.2.7 Statistical Considerations

The primary efficacy variable was analyzed by a two-way analysis of covariance model with
treatment and region as factors and baseline as a covariate. To assess the primary objective of
aliskiren monotherapy versus placebo, the null hypothesis of no treatment difference among
the three aliskiren doses (75, 150, and 300 mg) and placebo was tested versus the alternative
hypothesis that at least one aliskiren dose has a treatment effect different from placebo. To
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maintain an overall two-sided significance level at 5%, Dunnett’s procedure was used to adjust
for the multiple comparisons of the aliskiren doses versus placebo. This test was primary for
the assessment of the primary objective. If the primary test was statistically significant in favor
of aliskiren, aliskiren treatment was considered superior to placebo. Furthermore, the pairwise
comparisons with 95% confidence intervals between each of the aliskiren doses and placebo
were provided. The following analyses were performed to assess the add-on effects for a given
combination dose compared to the respective monotherapy doses. For a given combination
dose, the null hypotheses to be 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
the add-on effects for combination doses. The combination dose was considered superior to
monotherapy if the result was in favor of the combination. The pairwise comparisons between
each aliskiren/ valsartan combination dose (150/160 mg, 300/320 mg) and the valsartan 160
mg/HCTZ 12.5 mg combination were also performed. Similar analyses were performed at
week 4 and week 8. In addition, the percent of responders was analyzed by means of a logistic
regression model with treatment and region as factors and baseline as a covariate. The
proportion of patients with control of blood pressure during the double-blind treatment period
in each treatment group was compared using a logistic regression model with treatment and
region as the factors and baseline as a covariate at endpoint, week 4, and week 8 for the
primary efficacy population. Pairwise treatment comparisons were made at a two-sided
significance level of 0.05. As a response assessment, a first-order response surface analysis
with the dose as predictor variable was performed for the change from baseline in MSDBP at
endpoint and week 8 for the primary efficacy population and at endpoint for the per-protocol
population to examine the relationship between the blood pressure lowering effect and the dose.
The test for lack-of-fit was performed at a significance level of 0.1. If the lack-of-fit was
statistically significant, a second-order dose-response surface was considered. Summary
statistics for the primary and secondary efficacy variables and safety variables were provided.

10.1.2.8. Protocol Changes and Violations

Amendment 1, issued before the inclusion of the first patient, introduced the following changes:
1. The number of subjects randomized into the placebo and aliskiren monotherapy groups was
increased to provide 90% power to detect a 3.5 mmHg difference between any aliskiren dose
group and placebo.

2. Numbers of subjects in the combination groups as well as the active control group
(valsartan/HCTZ) were slightly reduced to provide enough information to explore three
combinations of aliskiren and valsartan.

3. The study treatment duration was extended from 6 weeks to 8 weeks, resulting in two
additional visits.

4. The protocol allowed for the inclusion of type 1 and type 2 diabetic patients and patients
who were taking insulin who had a baseline HbA1c < 8%.

5. hsC-reactive protein was added to the biomarkers of cardiovascular risk measured at
baseline and end of study.

6. The OMRON HEM705-CP automated blood pressure device was replaced with the standard
calibrated mercury sphygmomanometer for blood pressure assessment.
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Few major protocol violations resulted in exclusion from the per-protocol population as shown
in the following table 77. Most involved the use of excluded medications, i.e., pre-specified
non-antihypertensive agents known to affect BP (1.9% overall), BP values that were outside
the protocol-specified criteria (4.7% total for all BP violations), and the chronic use of
sympathomimetics (1.2% overall). The treatment groups of the aliskiren 300 mg/valsartan 320
mg (12.1%) and the aliskiren 150 mg group have the highest major violation rates (12.1% and
112.%, respectively) and others of the number of major protocol violations was generally even
across treatment groups.

Prior to unblinding the study, it was found that seven patients had taken study drug with
incorrect medication numbers. Of these seven patients, one took study drug with the incorrect
medication number in the placebo run-in phase, and one was identified by the IVRS company
as having received the same treatment to which they had been randomized. The other five
patients who took study drug with the incorrect medication number did so only with up to a
one-week supply of study drug, and thus received the assigned treatment for most of the
double-blind period. These patients at the drug doses of aliskiren 75 mg, aliskiren 150 mg,
aliskiren 300 mg, and valsartan 320 mg, were excluded from the per-protocol analysis and
were included in the safety population according to their assigned treatment arms. The blind
was broken prior to week 8 for one patient in the valsartan 160 mg group who experienced
angioneurotic edema on day 28.

Other protocol violations that did not result in exclusion from the per-protocol population
occurred in small numbers overall and at similar rates across treatment groups. These minor
violations involved surgical or medical conditions that could significantly alter the absorption,
distribution, metabolism, or excretion of any drug (2.4% overall); MSDBP>110 mmHg or
MSSBP >180 after visit 3 (1.4% overall for each); the use of systemic corticosteroids (1.5%
overall), thyroid medication (0.3% overall), and antiarrhythmic drugs including digoxin (0.3%
overall); type 2 diabetes with poor glucose control (0.4% overall); and history of malignancy
within the past 5 years (0.2% overall). Data were summarized in the following table 79.
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Table 79: Summary of any major protocol violations by treatment group (all randomized patients)

Flaosbo ALITE ALI 16D ALl 300 VAL BO VAL 180 WAL 330
R=177 HN=178 N=1TE H=176 L=ig H=ES W=Bl
Mujor probooal viokation n %) n %) n il n %] i [%] n %) n [5&)
Apy major prodocol viclabon 121 £.8) 12( &7) 20113 13 74 4 B.3) 40 B8 3D
Drug approved for the reaiment of hypertension (4 - WE) 214 214 2 11 0 0o oo 30 1017
Crronic adminisiration of sympaihomimetc drugs (V1 - VE) 4f 235 1 2{ 1.1 i [ B} 10 1.7) affalu)] affalu]]
Wrong iregiment alk=cation afaluj] 2{ 1.1) 1{ 0.5) i{ 0.6} Dioo affalyj] 1( 170
MESDEF » 110 mmHg af W1, W2, vali, va afialu} o{om 14 08 0 0.a; oo 300 afifalu]]
MESESP > 150 mmig at v, W2, V201, v3 a i lu} 14 QE) 17 2[ 1.1} [l ] 1 17) afifalu]]
WESDEF < 50 mmHp at w2 4023 31T 17 3[ 1.7} oo afifaln]] afifale]]
WESOEF < 95 mmHg of W3 or 201 afifa lu} 1{ QE) 2 1.1 i 0B} 3 52) 117 1017
Fabsrthas * 10 mmHg & MEDSPF befween V2 or 201 and V2@ 30 17 14 QE) 21 1.1) a[ 17} 10 1.7 3000 affalu]]
Elind was broken prior o week 2 (V5] afifalu} o{am 0400} oioa; oo 1017 afifale]]
Ciher excluded non-anthypertenshee meds hat atisct P 4 23) 214 BE{ 34) [ 17} oo 10 17) afifalu]]
AL TENAL ED ALI1B0VAL 180 ALIIMAL 330 WAL 180IHCTZA2E  Tofal
W=l H=ED 7 =] H=E# MH=112%
Major probooal violation n %) n %) n %) n (%) %
Apy major prodocol viclabon 3 OED {583 724D 40 88 - g |
Drug approved for the reafment of hypertension (v - W) afifa lu} o{am a i Ruj} affaluj} T 08
Chronic adminisiration of sympaihomimetc drugs (V1 - VE 1017 o04{0a 1017 affa e} 13{ 12
‘Wrong tregiment alecaiion affalu] i fa afifaNu] affalu)] E{ D4
MVESDEF = 110 mmHg & W1, W2, va2ii, v3 afifa lu} o{am a i Ruj} affaluj} 1{0.1)
MVESEEP > 150 mmisg at v, W2, V201, V3 afialu} 04{0a 30 2 34 S 0.8
VESDEF < 50 mmHp at W2 afifalu} 110 20 34 afifa e} 6] 141
WESOEF < 95 mmHQ f V3 or 20 1017 21 33) 1017 0 34 154 1.3]
Faberthas » 10 mmHQ o MEDSF betwesn VI or 201 and W3 O(00) 21 33) 30 affalej} 129 1.1]
Elind was broken prior io week 8 (V5] afifa lu} o{am a i Ruj} affaluj} 1{0.1)
Other excluded non-anthypertenshee meds Hat atisct P 1017 110 #50) afifalu)} Hi 15

Wiajor viniabior: =ading bo ewciushon fiom per-protooel populsbon.
A& patient can azoear In mone fan ons calegory.
Bource: £TT 7.2+

10.1.2.9. Subject Demographics and Baseline Characteristics
The baseline characteristics appear balanced among groups. The duration of patient exposure

in the double-blind medication was similar across the active treatment groups, and consistent
with the 8-week treatment duration. Data were summarized in the following tables 80 and 81.
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Table 80: Demographics and baseline characteristics

Appears This Way on Original

Demoaraphic Flacebo ALl TS AL 150 AL 300 WAL B0 WAL 160
Wariable MN=177 N=17T5 H=178 M=1F5 MN=S8 N=5%
Auge (wears)

n 1T 1T 1TE s53

PAsan 552 55.4 a2 S50

=D 1z.24 1300 1230 =11

rasdian S50 ST .0 8.0 5655

P = W ] 1@ Z1.0 =50

LY. B EE.D E1.0 250 0.0

Age group
<E85 years
>=65 years
=TS years
>=T5 years
Sex

Psle
Female
Race
Caucasian

1ZO(TA_5™)
SECZ1 .S
185(93_2%%)
TGS

OT(Sa 2300
EDES W)

162(91._53%)

1ZT(TOET)
SZZO_1R)
1T IO ST
B340

DONSS5 23R
EDEa T

i =r=Ta=To ]

ART(TT-O%
41{Z23.0%
RNy -R L
5.8

FONET =%
19032 5%0)
S50 B9
(S5 TR

IBES 5%
ZO(32 5%

S5(04 B2

pai = B L= Bt 200

Black T4(T 105 83%)
Asian
Other
Height {cm}
n 177 179 58 58
Mean 170.7 1598 1707 150.7
sD 1072 = a9 >2 10.02
Pedian 1700 159 .0 171.0 158 0
L 142 147 D 1540 152 .0
M= 188 0 1286 O 198.0 182 0
Wl eight at wisit 1 (kg
n 176 179 58 58
Plemn =1 E6 S S5 =]
sD 17 .43 17 .85 14 46 18.28
Pedian 54 .4 B3 0 B%_1 B35
L 47 5 46 0 500 55 5
LT 1477 156 .0 124 4 1580
2 (kgim ™ 2)
n 176 170 i7e 175 52 t=1=4
Mean ZBe.1 0.1 ZE.3 2o 5 oo =0.1
sD 5.0 5. 48 4 23 512 -1 ] 5. 89
Bedian ZE.4 Zo.1 e pet= M et = S ZE.T
Pl 20.1 17 .9 0.3 21.0 1.4
Max =] 432.8 8.5 44 = 518
ALl 1500 ALl 300F WAL 1edi
Demographic WAL 220 WAL 80 WAl 180 WAL 320 HCTZ 12.5 Total
YWariable M =0 MN=&0 MN=&0 =53 MN=59 MN=1123
Age (years)
- a0 &0 a0 sa =1 1123
*Mean 56.8 55.5 ET.T fra | 5882 561
sD 10.87 12.18 1115 11.72 1221 1217
Median S7.0 55.5 e1.0 57.5 530 57 0
®in 20.0 22 ZT.0 230 20 120
Bz 20.0 E2.0 T4.0 az.o ToO BB 0

Age group
=G5 years
==85 ye=ars

Height (cmn)
L

S0 (33.3%%C)
10 (18 7%}
55 (F1.7%]}
5 (8.3%)

21 (51.7%%)
20 {48 3%

B2 (a8 T}

80
Mean 166.7
=D 10.2%
Median 166.0
Min 1400
Mze 187.0
Weight at wisit 1 (kg)
L =0
Mean 825
SD 15.57
Median 82.0
*in £4.0
M 132.1
EMI (kgfrm™2)
L 20
Mean ZB.9
sD 4. .59
Median 282
Min 21.7
Max 43.5

4 (6.2

43 (T4 13
15 (25 850)

az (5523
28 (44 )

54 (@3 1%

L=1=] L] 53
1680 1705 188.3
B a0 @ .70 oo
167D 1Ee.0 170.0
1500 THE.D 147.0
ig28.D 1ot 190.0
an 53
283 a41
15.53 15.32
B86.0 ag._z2
S0.0 58.0
120.5 128.1
L=1=] L] 53
0.5 20D.3 29.8
.07 4.50 549
0.2 8.7 2a3.9
21.7 b=l 18.6
S 32 H0.= 524

38 (5109
23 (30.098)

53 (E0.23%)
5(3.5%)
D26}
1417 2a)

59

1707
10 54
171.0
150.0
191.0

1062 (24.8%)
61 (5. 47

628 (55.97%)
485 (44.17%)

1034 (22 136)
TES.23L)
1001353
1201.132)

1122

gh=1==]
10103
1703
142.0
1o=.0

1120
B5. 32
1683
B3 5
50
1590

112
Ze. 5
5.0

ZB.T
168
57.2

S0 = standard dewiaticn.
Source: PTT 7.2-13
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Table 81: Duration of exposure to double-blind study medication (all randomized patients)

Placebo ALI TS ALl 150 ALLZ00 WAL 80 WAL 160
Dwration [days) H=17TT M=1739 M=178 M=175 N=58 MN=59
n 177 17a 173 175 58 54
Mean 83.5 524 Sa| 55.5 554 534
sD 10.83 12.83 10.05 TAG .11 1212
Kedian 58.0 5.0 56.0 56.0 56.0 5a8.0
Kinimum 2.0 1.0 7.0 T.0 33.0 1.0
Maximaum 74.0 720 3.0 7.0 7.0 a87.0

ALl T ALl 1507 ALl oW WAL 160/

Dwration [days) WAL 320 WAL 80 vaL 160 WAL 320 HCTZ 12.5 Total

N=&0 HN=80 M=E0 M=538 N=3%8 N=1123
n a0 aa 60 1] e 1122
Mean 551 534 8555 £ 8 552 521
sD 8.94 11.16 T.E 8.2 2.80 ==
Kedian 58.0 Sa.0 56.0 56.0 56.0 5a8.0
Kimimurn 220 an e.0 E.O 1.0 1.0
Maximam 85.0 aa.0 0.0 7.0 620 740

S0 = standard dewiation

Mote: Treatment duration for the double-bfnd randomizaticn period is calculated as (last study drug date - first
study drug date + 1), or (last visit date - firsi study drug date + 1) i the last stwdy drug date is missing or
imcomplete.

Source: FTT 2.1-1

10.1.2.10. Efficacy

A statistically significant reduction of both msDBP and msSBP was observed in aliskiren
treated groups compared to the placebo. However, there were no statistically significant
differences between the aliskiren/valsartan combinations and each of their monotherapies. Data
were summarized in the following tables 82 and 83.

Table 82: Statistical analysis of change from baseline in MSDBP (mmHg) at week 8 (ITT
population)

Treatment Group [ LSM change from baseline {SE)
Flacebo 1683
Lliskiren 75 mg 158
Aliskiren 150 mg 185
Aliskiren 300 mg 1885
“alsartan 20 mg Sa
Walsartan 180 mg 52
Walsartan 220 mg 58
Aliskiren 75 mgwWalsartam 80 mg S5
Aliskiren 150 mgivValsartan 150 mig L=
Aliskiren 300 mgfalsartan 320 mg 55 -13.0 (1.05)
alsartan 180 mg/HCOTE 12.5 mg 50 -13.8 {1.05)

LSM

difference

in change

from 95% Cl for

. . ~ baselima L_EM 1

FPaimnwise Comparison (SE) difference P-value
Aliskiren 75 mg ws. Placebo -Z.83 (D.87) [ - 55.-1.12) o.o012""
Aliskiren 150 myg ws. Placebo -2.38 (D.28) { —£.08.-0.52) oc.oose™™
Aliskiren 200 myg ws. Placsebo -4._35 {(D.28) { -8.04 . -2.65) =0.0001™
Walsartan 80 mg vs. Placebo -2 84 (1.23) {-5.25.-0.44) o.o0207
Walsartan 180 mg vs Flacebo -2.87 {1.25) (-5.31.-043) o0z 14~
“alsartan 220 mg vs. Placebo -2 86 (1.21) (-5.34-0592) o.0145%
Aliskiren 75 mgfSalsartan 80 mg vs. Aliskiren 75 mg -0.81 (1,22} [ -3.31, 1.49) o.4580
Aliskiren 75 mgfSalsartam 20 mg vs. Walsartan 20 mg -0.90 (1.50) ( -3.24, 2.04) O.5484
Aliskiren 75 mghSalsartam 80 mg vs. Placebo -2.TE (1.22) [ -5.14,-1.38) o.o0z2~
Aliskiren 150 mgivalsartan 180 mg vs. Aliskiren 150 mg -1.25 (1.200 {-2.61. 1.11} o.2o70
Aliskiren 150 mgivalsartan 180 mg vs. Yalsartan 180 mg -O.TE (1.50) [ -3.T1.2.18) o.5103
Aliskiren 150 mgivalsartan 180 mg vs. Placebo -2.83 (1.20) {-5.958.-1.27) o.ooz2e™
Aliskiren 300 mgfvalsartan 320 mg vs. Aliskiren 300 mg -0.22 (1.22) [ -2.81. 217} o0.8572
Aliskiren 300 mgivalsartan 320 mg vs. Valsartan 320 mg -1.80 (1.48) (-<4.51, 1.31} o.2s12
Aliskiren 300 mgivalsartan 320 mg vs. Placebo -4.56 (1.22) (-9.98.-2.17) o.oooz~
walsartan 180 mg/HCTE 12.5 mg ws. Flacebo -5.22 (1.21) (-7.60.-2.54) <.0001"
Aliskiren 150 mgivalsartan 180 mg vs. Valsartan 160 mg/HCTE 12.5 mg 1.59 (1.47) [ -1.30, 447} o.2s08
Aliskiren 300 mgHWalsartan 320 mg vs. Walsartan 180 mg/HCTZ 12.5 mg 0.68 (1.45) (-2_.28, 3.57) 0.5587

SE = Standard Error; LSM = Least Squares Mean; Cl = Confidence Interval

+The overall Dunnett's procedure between aliskiren monotherapy and placebo shows statistical significance
between placebo and one aliskiren treatment. The smallest Dunnett’s adjusted p-value among these comparisons is
<0.0001.

1 P-values and treatment comparisons were evaluated at the average baseline level.

* Indicates statistical significance at 0.05 level.
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Table 83: Statistical analysis of mean change from baseline in MSSBP at week 8 (ITT population)

Aliskiren 150 mgMalsartan 160 mg vs. Valsartan 1860 mg/HCTZ 12.8 mg 2.70 (2.18)
Aliskiren 300 mgMalsartan 320 mg vs. Valsartan 160 mg/HCTZ 128 mg 1.04 (2.18)
SE = Standard Error; LSM = Least Sguares Mean; Cl = Confidence Interval
“The overall Dunnett's procedure between aliskiren monotherapy and placebo shows stafistical significance
betassn placebo and one aliskiren treatment. The smallest Dunnett's adjusted p-value among these compariscns
is <0.0001.

P-values and treatment comparisons were evaluated at the average bassline level.

* Indicates statistical significance at 0.05 level
Source: PTT 2.2-3b

1.54, 5.83) 0.2120
3.23, 5.32) 0.3318

Treatment Group N LSM change from baseline (SE)
Placebo 183 1003 (0.81)
Aliskiran 75 mg 158 12.8 (0.93)
Aliskiran 150 mg 185 129 (0.81)
Aliskiran 300 mg 168 15.8 (D.50)
Walsartan 20 mg £4 125 {1.57
Valsartan 180 mg g2 18.1 {1.80)
Valsartan 220 mg 58 18.7 {1.84)
Aliskiren 75 mg/Valsartan 20 mg g5 15.3 (1.58
Aliskiren 150 mg™alsartan 160 mg 57 18.3 (1.583)
Aliskiren 300 mg™alsartan 320 mg 55 17.8(1.85)
Valsartan 180 mgMHCTZ 12.5 myg 58 -18.0(1.54)

LSM

difference

in change

from 5% CI for

baseline LSM .
Pairwise Comparison {&E) difference P-Value
Alizkiren 75 mg vs. Placebo -3.558 (1.28) {-6.08.-1.04) 0.0057""
Alizskiren 150 mg vs. Placshbo -258(1.27) (-5.08.-0.10) 0.0413™
Aliskiren 300 mg vs. Placebo -5.54 (1.28) (-8.02.-3.08) <.00017"
Walsarian 50 mg vs. Placebo =217 (1.80) (-5.71,1.38) 0.2284
Walsartan 180 mg vs. Placebo -5.82 (1.83) [-8.41,-2.24) 0.0015"
Walsarian 320 mg vs. Placebo -83.42 (1.78) (-2.81,-2.83) 0.0D03"
Aliskiren 75 mg/\Valsartan 80 mg wvs. Aliskiren 75 mg -1.47 (1.80) (-5.00, 2.05) 04124
Aliskiren 75 mg/\Valsartan 80 mg vs. Yalsarian 50 mg -2.85 (2.200 (-7.16,1.439) 0.1848
Aliskiren 75 mg/\Valsartan 20 mg vs. Placebo -5.02(1.79) (-8.53.-1.81) 0.0051"
Aliskiren 150 mgMalsartan 160 mg vs. Aliskiren 150 mg -3.40 (1.78) (-8.85, 0.08) 0.0540
Aliskiren 150 mg™alsartan 160 mg vs. Yalsartan 160 mg S0AT (2.20) [ —3.458,4.15) 0.2401
Aliskiren 150 mg™alsartan 160 mg vs. Placeko -5.22 (1.77) {-8.45,-2.82) o.coovs
Aliskiren 300 mg™alsartan 320 myg vs. Aliskiren 200 mg -2.10(1.78)  (-E5.90, 1.40) 02388
Aliskiren 300 mg™alsartan 320 mg vs. Yalsartan 320 mg -1.22(2.18) (-5.50,3.05) 0.5742
Aliskiren 300 mgMalsartan 320 mg vs. Placeko -7.84 (1.79) -11.15-4.13} <=.0001"
Valsartan 180 mgM™CTZ 12.5 mg vs. Placebo -Bag(1.78) (-1217-520) <=.0001"

{
{

For the response rate( MSDBP < 90 mm Hg or a > 10 mm Hg reduction from baseline),
aliskiren treated groups was statistically significantly superior to placebo. However, there were
no statistically significant difference between the aliskiren/valsartan combination groups and
the each monotherapies except that the aliskiren 75 mg/valsartan 80 mg combination was
statistically significantly superior to both monotherapies. Data were summarized in the
following table 84.
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Table 84: Number (%) of responders in MSDBP (mmHg) at endpoint by treatment group (ITT
population).

Fairwise Comparison Treatment A& Treatment B
A WS B n/M (%) /M {33 P-Value
Aliskiren 75 mg vs. Flacebo 1085177 (52.8) 85178 (45.3) o.0182"
Aliskiren 150 mg vs. Placebo I 25/178 (48.3) o.o211"
Aliskiren 200 mg vs. Placebo 1184175 (82.0) 25178 (48.3) =.0001"
Aliskiren 75 mgffalsartan 50 mg wv=. Aliskiren 75 mg 48/ G0 (75.0) 106177 (59.8) 0.0247"
Aliskiren 78 mgfWalsartan 20 mg ws. Valsartan 80 mg 4584 G0 (75.0) 32/ 58 (85.2) 00134~
Aliskiren 785 mgfYalsartan 80 mg wvs. Placebo 455 G0 (75.0) 85/178 (£8.3) o000z
Aliskiren 150 mgalsartan 160 mg vs. Aliskiren 150 mg 400 50 (88.7) 106177 (692.3) 0.3558
Aliskiren 150 mgffalsartan 180 mg vs. Valsartan 150 mg 400 50 (88.7) 38/ 58 (85.5) 05244
Aliskiren 150 mgfWalsartan 150 mg vs. Placsbo 404 G0 (88.7) 25/M178 (48.3) o.0128*
Aliskiren 200 mgfalsartan 220 mg vs. Aliskiren 3200 mg 44/ 58 (765.9) 1185175 (683.0) 03237
Aliskirem 300 mgalsartan 320 mg vs. Valsartan 320 mg 44/ B8 (75.9) 384 80 (83.2) 01554
Aliskiren 200 mgffalsartan 220 mg vs. Placsbo 447 58 (75.9) 25/178 (48.3) 00004~
“Walsartan 160 mg/HCTZ 12.5 mg vs. Placebo 48/ 58 (78.3) 25/1786 (48.3) <. 0001*
Aliskiren 150 mg/Valsartan 150 mg vs. Valsartan 150 mg/HZTZ 12.5 mg 400 50 (38.7) 43/ 58 (78.3) 01017

Aliskiren 200 mg/Valsartan 220 mg vs. Valsartan 150 mg/HETZ 12.5 mg 441 55 (75.2) 43/ 55 (78.3) 05510
Fesponder is defined as a patient with trough MSDBP = 80 mmHg andior at least 10 mmHg reduction from baselime.
P-Walues were from a logistic regression model with treatment and region as factors and baseline as a covanate.
Baseline is the week 0 value.

M = Number of patients with both baseline and endpoint MSDEBP valuss.
® indicates statistical significance at 0.05 lewvel.
Source: PTT 8.2-7

In the dose-response analysis of change from baseline in MSDBP, the dose response was fitted
in the first order. Statistically significant linear dose relationships were shown for both
aliskiren and valsartan dose (p=0.0002 for aliskiren dose and p=0.0117 for valsartan dose). The
lack-of-fit test was not statistically significant (p = 0.6549). In this fitted first-order form, the
negative first-order term indicated that the reduction in MSDBP had a positive relationship to
the aliskiren and valsartan dose. The predicted and raw means in MSDBP for each treatment
group are presented in table 85. Similar to the results for MSDBP, for change from baseline in
MSSBP at endpoint, a first order dose-response surface was fitted.

Table 85: Dose-response surface analysis for change from baseline in MSDBP (mmHg) at
endpoint (intent-to-treat population)

Treatment Group ] Praedicted Mean Faw Mean

Flacsbo 175 -g.2 -2.4

Aliskiren 78 mg 177 -g.g -10.1
Aliskiren 150 mg 177 -10.E5 -10.1
Aliskiren 200 mg 175 -11.8 -12.1
‘“Walsartan 50 mg 58 -8.7 -10.3
“Walsartan 150 mg 58 -10.Z2 -10.8
‘“Walsartan 320 mg a0 -11.Z2 -11.1
Aliskiren 75 mgffalsartan 20 mg a0 -10.4 -11.8
Aliskiren 150 mgMalsartan 1530 mg a0 -11.5 -11.8
Aliskiren 200 mgValsartan 220 mg 58 -13.8 -12.8

Mote: The dose-response surface was fitted in first-order [change from bassline in MEDBF] = -2.207 -
O.o0e*(aliskiren dose) - 0.00&%(valsartan dose).
Source: PTT 8. 2-71

10.1.2.11. Safety

The overall AEs based on system organ class, preferred term and treatment group were
summarized in the following table 86. The overall rate of AEs was 31.2%, and ranged from
22.0% in the valsartan 160 mg/HCTZ 12.5mg group to 35.2% in the aliskiren 75 mg group.
The most frequently affected primary system organ classes overall were nervous system
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disorders (9.5%) and infections and infestations (6.1%). Adverse events that occurred in > 2%
of patients in any treatment group during the double-blind treatment period are summarized in
the table 87. The most frequent adverse events overall were headache (5.7%) and fatigue
(2.8%). The incidence rate of headache ranged from 0% in the valsartan 160 mg/HCTZ 12.5
group to 8.5% in the placebo group. The incidence rate of fatigue ranged from 0% in the
valsartan 80 mg group to 6.7% in the aliskiren 150 mg/valsartan 160 mg group.

Regarding the severity of AEs, overall, headache (4 patients, 0.4%) and fatigue (3 patients,
0.3%) were the most frequently reported AEs rated as severe. AEs classified as severe were
reported in 8.3% of patients in the aliskiren 75 mg/valsartan 80 mg group, 3.4% in the aliskiren
300 mg and valsartan 160 mg groups, 3.3% in the valsartan 320 mg and aliskiren 150mg/
valsartan 160 mg groups, 2.8% in the placebo and aliskiren 75 mg groups, 1.7% in the
valsartan 80 mg and aliskiren 300 mg/valsartan 320 mg groups, 1.1% in the aliskiren 150 mg
group, and 0% in the valsartan 160 mg/HCTZ 12.5 mg group.

Table 86: Number (%) of patients with AEs in the double-blind randomization period, by
treatment group and primary system organ class (Safety population)

Placebo ALI TS ALI 150 ALI 200 WAL 80 WAL 160
Primary System Organ Class MN=1TT MN=173 MN=1T8& MN=175 M=58 MN=53
n %) %) n %) mo %) m (%) m (%)
-Any primary system organ class BT(32.2) 83{35.2) 5O(32.1) S0{28.4) 12(32.8) 17{28.8)
Gastrointestinal disorders B( 4.5) 11{ 8.1) &( 2.8) 18{ 8.1} 4{ 8.9} 4( 8.8}
Mervous system disorders 21(11.8) 23{12.8) 16( @.0) 13{ 7.4} 5{ 8.6} 5( 8.85)
Infections and infestations 14 7.8% o0 5.00 12( &6.7) 104 5.7) 8{10.2) 2 2.4)
H_.Jsc.JIaskElE'.ala":d connective tissus {400 130 7.3) oy 5.1} o{ 5.1} 1 1.7 2( 2.4
disorders
G_Enera -:_:Il_s;nrdersar':l administration ar 5.1 14{ 7.8) 8y 5.1 a(4.8) 2( 3.4} 2( 5.1)
site conditions
Injury. poisoning and procedura 30 1.7} 2 4.5) & 3.4} 5( 2.0} 27 3.4} 6.1
complications
ii’;';r;;f;'“bc“"""&‘:'“ tissus 1{ 0.8} [ 1.7) 3 1.7) £(2.8) 3 5.2} 1( 1.7}
Ear and labyrinth disorders 1{ 0.8} 1.7 20 1.1} 4 2.3) O 0.0 1 1.7}
“Wascular disorders Oy 0.0} 1( 0.8) 20 1.1} 4 2.3) 20 3.4) Of 0.0)
Soychiatric disordears 20 1.1) o 0.0y 20 1.1) 2 1.7 2{ 3.4} 2 2.4)
Q_Esm'at\:nr:.r. thoracic and mediastinal 5 2.8) B 2.4) oy 5.1} 2 1.7} 0{ 0.0} 2( 2.4
disorders
Immune system disorders Oy 0.0} Of 0.0% O¢ 0.0} 2 1.1) 10 1.7} ol 0.0
Investigations Oy 0.0} Of 0.0) 4 2.2) Zi1.1) O{ 0.0} of 0.0
detabolism and nutrition disorders 3 1.7) o 0.0y 1{ 0.8) 1 0.8) O{ 0.0} o 0.0
Pregrancy. pusrperium and perinatal . o . . . - . .
con it one Of 0.0} of 0.0} o{ 0.0} 1( 0.8) O{ 0.0) of 0.0}
Remnal and urinary disorders 1{ 0.8} 1( 0.8) 20 1.1} 1 0.8} 1 1.7} 1 1.7}
Slocd and lymphatic system disorders O( 0.0} 1( 0.5} 20 1.1) O 0.0 O{ 0.0} O 0.0%
Cardiac disorders 4{ 2.3) 1( 0.5} 0{ D.0) o 0.0) O{ 0.0} o 0.0%
Eye disorders 5 2.8) 1( 0.5} 20 1.1) O 0.0} O 0.0} O 0.0%
Reproductive system and breast 1{ 0.8} oi 0.0} 1 0.8} O 0.0} 10 1.7} 1 1.7}
disorders
Social circumstances 2( 1.1) o 0.0% o¢ 0.0) O .00 O{ 0.0} O 0.0%
ALLI 757 AL 1504 AL 3005 WAL 1607
Primary System Organ Class ::;0320 WAL 80 WAL 180 VAL 320 HETZ 12.5 L211-31|23
¥ Sy g n (%) N=E0 M=E0 N=58 M=59 n (%)
n (%) n_(%) n %) n_(%) -
-Any primary system ocrgan class 12(30.0) 20{33.3) 18(25.7) 18(21.0} 13{22.0) 3I50(21.2)
Gastrointestinal disaorders 2 3.2) 4 B.7) 3 5.0} 5{ 2.8) A 5.1} 85 5.8)
servous system disorders S{10.0) TI11.7) 5{8.3) G{10.3) O 0.0} 107( 8.5}
Infections and infestations 2(3.3) 40 8.7 3 5.0} 5( 2.9) 1{ 1.7} S55(G.1)
Musculoskeletal and connective tissus . = — P . —
dicorders 3( 5.0) £ 8.3) 4 8.7) (1.7 3(5.1) E7( 5.1}
General disorders and administration - . P — - — - -
e comdtone 2( 3.3) 117 4( 8.7) 5( &.8) 10 1.7} 5 5.2)
Injury, peisening and procedural of 0.0} 20 2.3) 4( 8.7} of 0.0} 0{ 0.0} 33( 2.9)
complicaticns
Skin and subsutansous fissue 10 1.7} o 0.0) 1 1.7) 10178 2( 343 21( 1.9)

disorders
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Ear and labyrinth disorders 1 1.7) 10 1.7) 0f 0.0} 2y 3.4) 1{ 1.7} 16( 1.4)
Wascular disorders of 0.0} o 0.0) 1( 1.7} 1W1T) 0{ 0.0} 11¢ 1.0)
Psychiatric disorders 2( 3.3) oi o.0) 0f 0.0} o 0.0) 1 1.7} 14 1.2}

Respiratory, thoracic and mediastinal

dizorders 1 1.7) 4 3.7) 10 1.7} 352 O{ 0.0} 34( 3.0)
Immune system disorders of 0.0} o 0.0} 04 0.0} O 0.0} O O.0) 3( 0.3}
Investigations 4{ 6.7) o 0.0) 04 0.0} (3.4 O 0.0} 1Z( 1.1)
BMetabolism and nutrition disorders of 0.0) o 0.0) 1{1.7) 11T 1{ 1.7} B{O.7)
:;igl;lt::;':::. pusroerium and perinatal o{ 0.0) o 0.0} o{ 0.0} o 0.0} 0{ 0.0} 1001}
Renal and urinany discrders 1 1.7) o 0.0} 2( 3.3) O 0.0} 1{ 1.7} 190 1.0)
Blood and lymphatic system disorders O 0.0) o 0.0) Oy 0.0} of 0.0) 04 0.0}y 3(0.3)
Cardiac disorders 2(3.3) 1 1.7) O 0.0} 11T 10 1.7} 10¢ 0.9)
Eye disorders 117 1 1.7 10 1.7} 11T O¢ 0.0} 12( 1.1)
ZESE:';‘:*”E =ystem and breast 1 1.7) o[ 0.0} 0{ 0.0) o 0.0) o{ 0.0} 5( 0.4}
Social circumsiances Palign W ae) | o) 0.0} O O.0) O 0.0} 04 O.0) 20 0.2)

Frimary system organ classes are soried by descending freguency, as reporied in the ALI 200 column.
Source: PTT 10.1-1a

Table 87: Number (%) of patients with most frequent adverse events (> or = 2.0% in any
treatment group) in the double-blind randomization period, by preferred term (Safety
population)

Placebo ALITS  ALI150 ALl 300 VAL 80 VAL 180

N=17T7 H=173 MN=178 MN=175 MN=58 N=5%
Preferred term n (%) n %) n (%) n [%) n (%) n (%)
Headache 15( B.5) 15(8.4) 851 T 4.0) 3 5.2) 4( 5.8)
Diarrhea 1.7 2(1.1) 1( 0.8} 5( 2.9) 1(1.7) of 0.0)
Fatigue 4(2.3) 738y 422) 4(2.2) O{ 0.0} 3(5.1)
Back pain 2(1.1) 211y 422) 3 1.7) 101.7) of 0.0)
Dizziness 2(1.1) 4022y 4(232) 3 1.7) O{ 0.0} 1T
Wertigo 0{ 0.0} 2011y 0{0.0) 30 1.7} O{ 0.0} W17
Haussa 1( 0.6} 4022y OO 2( 1.1} O{ 0.0} 3(5.1)
Urinary fract infection 1.7} nosy 211 2( 1.1} 11.7}) W17
Cough 2{1.1) 2(11y 5{2.8) 1( 0.8) O{ 0.0} o[ 0.0)
Edema peripheral 2{1.1) 1( 0.8) 201.1) 1( 0.8) 101.7) o 0.0)
Bronchitis 0{ 0.0} 2{1.1) 1( 0.8} 0 0.0} 2{34) of 0.0)
Dyspnosa 0{ 0.0} o(0.0y 0Of{0.0) o 0.0} O{ 0.0} W17
Myalgia 0{ 0.0} 108y 0O{0.0 o 0.0} O{ 0.0} 1T
MNasopharyngitis 5{2.8) 1( 0.8) 1{ 0.8) 0{ 0.0 101.7) 0 0.0)
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ALITS  ALLASDM  ALL 300/ VAL 180/
VAL 320 VAL 80 VAL 180 VAL 320 HCTZ 12.5 Total

N=E0 N=60 N=E0D N=58 N=53 N=1123
Preferred term n [%) n %) n %) n (%) n (%) n {%)
Headache 2{3.3) 350y 4(87) 2(3.4) O{ 0.0} G4( 5.7}
Diarrhea 111.7) 1 1.7) 3({ 5.0) 10 1.7) 0{ 0.0} 18( 1.8)
Fatigue 111.7) 117y 487 3 5.2) 0{ 0.0} 31( 2.8)
Back pain 3 5.0) 2(3.3) 10 1.7) 10 1.7) 101.7) 200 1.8)
Dizziness 111.7) 1 1.7) 0{ 0.0} 10 1.7) 0{ 0.0} 17( 1.5)
Vertigo 0{ 0.0} 1 1.7) 0{ 0.0} 2( 3.4) 0{ 0.0} 2 0.8)
Mausea 0{ 0.0} o[ 0.0} 10 1.7) 10 1.7) 0{ 0.0} 12(1.1)
Urinary fract infection 1{ 1.7} o) 0.0} 1 1.7) 2( 3.4) 04 0.0} 14( 1.2)
Cough 111.7) 1 1.7) 0{ 0.0} 10 1.7) 0{ 0.0} 13(1.2)
Edema peripheral 2{3.3) o) 0.0} 0{ 0.0) 1 1.7) 04 0.0} 100 0.8}
Bronchitis 111.7) 1 1.7) 0{ 0.0} Oy 0.00 0{ 0.0} T 0.8)
Dyspnoesa 0{ 0.0} 2(3.3) 0{ 0.0} 10 1.7) 0{ 0.0} 4 0.4)
Myalgia 0{ 0.0} o[ 0.0} 2(3.3) Oy 0.00 101.7) 5( 0.4)
MNasopharyngitis 1011.7) 2(3.3) 1(1.7) 1 1.7) 0{ 0.0} 13(1.2)

Adverse event preferred terms are sorted by descending frequency. as reporied in the ALl 300 column.
Source: PTT 10.1-1a

The incidence rate of deaths, serious adverse events, and other significant adverse events was
summarized in the following table 88. Two patients deaths were reported, one in the placebo
group and one in the valsartan 160 mg group. A 70-year-old Caucasian male patient in the
placebo group was found dead with unknown reason in his home on study day 16. A 52-year-
old Caucasian male patient in the valsartan 160 mg group died in an automobile accident on
study day 26 after having been discontinued from the study (primary reason “lost to follow-

up”).

Overall, eight (0.7%) patients experienced serious adverse events during the double-blind
period, 2 (1.1 %) in the placebo group, 1 (0.6 %) in the aliskiren 75 mg group, 1 (0.6 %) in the
aliskiren 300 mg group, 2 (3.4%) in the valsartan 160 mg group, 1 (1.7%) in the aliskiren
75 mg/valsartan 80 mg group, and 1 (1.7 %) in the aliskiren 150 mg/valsartan 160-mg group. In
the placebo group, a 65-year-old Caucasian male, was hospitalized for a myocardial infarction
on study day 46. He underwent percutaneous transluminal coronary angioplasty on day 46 and
again on day 50 for coronary stenting. He made a complete recovery by day 53. Study drug
was discontinued. In the aliskiren 75 mg group, a 64 year-old Caucasian male, was diagnosed
with coronary artery disease and was admitted to the hospital on study day 4. The last dose of
study drug was taken on day 2 and the patient was discontinued from the study on day 3 due to
this adverse event. The patient underwent quadruple bypass surgery two weeks after
discontinuing the study and recovered with sequelae. In the aliskiren 300 mg group, a 31-year-
old Black female, had a positive pregnancy test result 42 days after starting study drug. The
patient discontinued study drug, with an expected delivery date of ®® op @O
the patient gave birth by normal vaginal delivery to a male, weight 3.8 kg and height
53.66 cm, with no abnormalities associated. No complications were associated with the patient
during the delivery process. In the valsartan 160 mg group, a 57 year-old Caucasian female
with a prior history of facial angioedema while receiving an ACE inhibitor, experienced
angioneurotic edema on Study day 28. Study drug was stopped on day 33 and the condition
resolved spontaneously without treatment three days later. The patient discontinued from the
study at this time due to this event. In the aliskiren 75 mg/valsartan 80 mg group, a 49 year-old
Caucasian male, was hospitalized for dyspnea and chest pressure 3 days after successfully
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completing the study. Myocardial infarction was ruled out and a diagnosis of functional
disorder was made. In the aliskiren 150 mg/valsartan 160-mg group, a 43 year-old Black female
was hospitalized a wrist fracture due to a motor vehicle accident on day 29. The patient was
discharged from the hospital and study medication was not discontinued.

An additional four patients had SAEs during the single-blind run-in period, and were
discontinued from the study prior to ever receiving double-blind study drug. A 39-year-old
Caucasian female, presented with a positive pregnancy test during the single-blind run-in
period and was discontinued from the study due to this event. A 50-year-old Caucasian female,
was hospitalized with mild melanorrhagia and gastric pain during the single-blind run-in
period. Study drug was discontinued due to the gastric pain. A 44-year-old male of other race,
was hospitalized for a myocardial infarction during the single blind run-in period. Study drug
was discontinued and the patient withdrew consent. A 70-year-old Caucasian male, had biopsy
results during the single-blind run-in period that showed squamous cell carcinoma. The patient
did not qualify for randomization due to a MSDBP less than 95 mmHg.

Table 88: Number (%) of patients who died or had other serious or significant adverse events
during the double-blind randomization period (Safety population)

Placebo ALI TS ALl 150 ALl 300 VAL 80D VAL 160

N=1TT N=173 N=178 N=175 N=58 N=53

n (%) n %) n (%) n %) n (%) n %)
Deaths 1( 0.8) o9 0.0} O 0.0 O{ 0.0) 0( 0.0 oo EI.E]'
SAEs 20 113 14 0.8) O 0.0y 1{ 0.8) o( 0.0 2( 34)
AE discontinuations G 34) 5 2.8) 30 17)° i(1.7) o 0.0) 2( 34)
Drug-related AE discontinuations 210 1.1} 4 2.2) 1( 0.8) 2( 1.1) o 0.0) 2( 34)
SAE discontinuations 20 1.1} 14 0.8) O 0.0 1( 0.8) 0( 0.0 1{ 1.7}
Discontinuations for abnormal lakz a¢ 0.0 o{ 0.0} 1( 0.8) o{ 0.0} o 0.0) O 0.0}
values

ALl TS ALI 1500 ALI300f WAL 1607
VAL 320 VAL 80 VAL 160 WAL 320 HCTZ 125 Total

N=BD N=&0 MN=60 N=58 N=53 N=1123

n (%) n %) n (%) n %) n (%) n %)
Deaths O 0.m o9 0.0} O 0.0 O{ 0.0) 0( 0.0 1( EI.1j|'
SAEs O 0.0 1{ 1.7) 1{ 1.7} 0 0.0) o( 0.0 8( 0.7)
AE discontinuations 3¢50 O 0.0) 1( 1.7) 2( 34) o 0.0) EE-:.'_‘.E]:
Drug-related AE discontinuations J¢ 0.0 O 0.0) 1( 1.7) 2( 34) o 0.0) 14 1.2)
SAE discontinuations O 0. 0 0.0} O 0.0 o{ 0.0) 0( 0.0 5{ 04)
Discontinuations for abnormal lakz a¢ 0.0 o{ 0.0} D¢ 2.0 o{ 0.0} o 0.0) 1({ 0.1)
values

' One additional patient (PID 0508-00018) in the wvalsartan 180 mg group died after having been discontinued from
the study (primary reason “lost to follow-up™).
Zone patient's (P10 0517-00010) reason for discontinuation was “abnormal lab valua™.

MNote: a patient can be included in more than one category of event.
Source: PTT 7.1-2, PTT 10.2-1, PTT 10.2-2 and PTT 10.2-2 and PTL 10.2-1 fo PTL10.2-2

For the discontinuation due to the AEs, overall, few patients (2.2%) discontinued due to
adverse events. The incidence of AEs leading to discontinuation ranged from 0% in the
valsartan 80 mg, aliskiren 75 mg/valsartan 80 mg, and valsartan 160 mg/HCTZ 12.5-mg
groups to 5.0% in the valsartan 320 mg group. The most frequent adverse events leading to
discontinuation were fatigue (5 patients, 0.4%), headache (3 patients, 0.3%), diarrhea (2

123



Clinical-Statistical Review
Shen Xiao, M.D., Ph.D., Ququan Liu, M.D., M.S.
NDA 22-217; SN-000

Aliskiren/Valsartan (Valturna™)
patients, 0.2%), and peripheral edema (2 patients, 0.2%). Data were summarized in the
following table 89.

Table 89: Number (%) of patients discontinued for AEs during the double-blind randomization
period, by primary system organ class and preferred term (Safety population)

Primary System Organ Class F'I_a-:ehq AI__I 75 AI:I 150 AI__I 200 Vﬁ.L a0 'h"f.L 160
Preferred tarm N=1 _TT N=178 N=1 ]_"8 N=175 M=58 MN=5%
n_ (%) n_{%) n (%) n (%) n_(%) m_(%)
-Any primary system organ class B 34) B 2.8) 17 1.7 0 (0.0} 2{3.4)
Cardiac disorders 2(1.1) 1({ 0.8) 0f 0.0 0f 0.0} 0{ 0.0} 0f 0.0)
Arrhythmia 0Of 0.0) 0i 0.0} Of 0.0} 0f 0.0y 0{ 0.0 0( 0.0}
Coronary artery disease 0{ 0.0 1( 0.8) 0f 0.0 0f 0.0) 0¢ 0.0} 0 0.0y
Myocardial infarction 1(0.8) 0f 0.0} 0f 0.0 0f 0.0) 0¢ 0.0} 0 0.0y
Palpitaticns o 0.0 0( 0.0} 0f 0.0} o[ 0.0 O{ 0.0} o[ 0.0y
Tachycardia 1( 0.8) o[ 0.0y 07 0.0} o[ 0.0y O{ 0.0} o[ 0.0y
Ear and labyrinth disorders 0f 0.0 0f 0.0} of 0.0 1( 0.8) 0{ 0.0} o 0.0)
Vertigo 0{ 0.0} 0i 0.0} 0Of 0.0} 10 0.8) 0{ 0.0 o 0.0}
Gastrointestinal disorders 1(0.8) 2i1.1) 0f 0.0y Of 0.0} 0{ 0.0} 1(1.7)
Abdominal pain o 0.0 1( 0.8} o[ 0.0} o[ 0.0y O{ 0.0} o[ 0.0y
Diarrhoea 1( 0.8) 1( 0.8) o7 0.0} o[ 0.0} O{ 0.0} o[ 0.0y
Mausea o 0.0 0( 0.0} o7 0.0} o[ 0.0 O{ 0.0} 11.7)
g;"j;:;?ﬁ'_:em and administration 4 47y 4Dy 1408}  1(0.8)  0{0.0) 10 1.7)
Influenza like illness 0{ 0.0 0f 0.0} 0f 0.0 1 0.8) 0{ 0.0} 0f 0.0)
Fatigue 1( 0.8) o[ 0.0y 1( 0.8) o[ 0.0 Of 0.0} 11.7)
Oedema o 0.0 1 0.8) o7 0.0} o[ 0.0 O{ 0.0} o[ 0.0y
Dedema peripheral 1(0.8) 0f 0.0} 0f 0.0 0f 0.0) 0¢ 0.0} 0 0.0y
Sudden death 1( 0.8) 0( 0.0} 0f 0.0} o[ 0.0 O{ 0.0} o[ 0.0y
Investigations 0f 0.0 0f 0.0} 2(1.1) 0 0.0) 0 (0.0} 0 0.0%
i':;i:;a""e phosphokinase D{0OD)  0{0.0) 108 000y 0{0.0) 0{ 0.0}
Pulse pressure increased 0{ 0.0 0f 0.0} 1( 0.8) 0f 0.0) 0¢ 0.0} 0 0.0y
Weight increased 0{ 0.0 0f 0.0} 0f 0.0 0 0.0) 0 (0.0} 0 0.0y
E::f:fr: keletal and connective iSSU= pnpy gDy D(OD)  1(0.8)  0(0.0) 0{ 0.0
Flank pain o 0.0 0f 0.0} 07 0.0) 1( 0.8) O (0.0} o] 0.0
Back pain o 0.0 0f 0.0} 07 0.0) o[ 0.0) O (0.0} o] 0.0
Mervous system disorders 1(0.8) 2i1.1) 1( 0.8) 0 0.0) 0 (0.0} 10 1.7)
Dizziness 0f 0.09 0( 0.0} 0Of 0.0} 00 o) 0 (0.0} 1 1.7}
Headache 1( 0.8) 1( 06} o{ 0.0 oj 0.0} 0 (0.0} 1{1.7)
Lethangy o 0.0} 0( 0.0} o[ o.o) o[ 0.0} 0 (0.0} o[ 0.0}
Migraine o 0.0 of 0.0} 1(0.8) 0 0.0) O (0.0} o] 0.0
Syncope o 0.0 1( 0.8} o7 0.0y 0 0.0) O (0.0} o] 0.0
Z;ﬁg';'tﬂ‘;" pusrcerium and perinatal  nonpy ooy ofoo) 108 0(00) 0{ 0.0}
Pragnancy 0f 0.0 0f 0.0} of 0.0 1( 0.8) 0 (0.0} o 0.0)
ji‘;'grgzi subsutansous fissus D{0D)  1{06) 108 00O}  O0(0.0) 1(1.7)
Angioneurctic cedema 0{ 0.0 0f 0.0} 0f 0.0 0 0.0) 0 (0.0} 10 1.7)
Cold sweat o 0. of 0.0y 1({ 0.8) o[ 0.0} O (0.0} o[ 0.0)
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Crermatitis bullows af 0.0} 1( 0.8) a{ 0.0} o 0.0 O (0.0} of 0.0
Eczema 0{ 0.0} 10 0.6) 0f 0.0} 0 0.0} 0 (0.0} 0f 0.0}
| vaLsan BT S ATV oo

Primary System COrgan Class N—SI;I N=E0 N=&0 N=5S M=5g N—1'] 23
" ngw ngw) a0 W) n

-Any primary system organ class 3 5.0 0 (0.0 101.7) 2(3.4) 0 (0.0} 25( 2.2)
Cardiac disorders 2(3.3) 0{ 0.0} 0y 0.0} o 0.0 0{ 0.0} 5( 0.4}
Arrhythmia 1T 0( 0.0} of 0.0y 0f 0.0} 0{ 0.0} 10 0.1}
Coronary artery disease 0{ 0.0} 00 0.0) 04 0.0} of 0.0} 04 0.0} 1( 0.1}
Myoccardial infarction 0f 0.0) 00 0.0) 04 0.0} of 0.0} 04 0.0} 1( 0.1}
Palpitaticns 1T 0{ 0.0} 0y 0.0} o 0.0 0{ 0.0} 10 0.1}
Tachycardia o{ 0.0} 0( 0.0} 0{ 0.0} 0f 0.0} 0{ 0.0} 10 0.1}
Ear and labyrinth disorders 0f 0.0) 00 0.0) 04 0.0} of 0.0} 04 0.0} 1( 0.1}
Vertigo 0{ 0.0} 00 0.0) 04 0.0} of 0.0} 04 0.0} 1( 0.1}
Gastrointestinal disorders 0f 0.0) 00 0.0) 04 0.0} of 0.0} 04 0.0} 4( 0.4}
Abdominal pain o{ 0.0} 0{ 0.0} 0y 0.0} o 0.0 0{ 0.0} 10 0.1}
Diarrhosa o{ 0.0} 0( 0.0} 0{ 0.0} 0f 0.0} 0{ 0.0} 2(0.2)
Mausea 0 0.0) 0{ 0.0} 0{0.0}  0[0.0) 0{ 0.0} 1 0.1)

f.fe"';i'd'?t';'?_s'!"' and administration o, 5 ) 0 0.0} 1017y 2(34) 0{ 0.0} 10{ 0.9)
Influenza like illness o{ 0.0} D{ 0.0} 0y 0.0} o 0.0 0{ 0.0} 10 0.1}
Fatigue o{ 0.0} 0{ 0.0} (1.7} 11.7) 0{ 0.0} 5( 0.4}
Oedema o{ 0.0} 0j 0.0) 0{ 0.0} 0f 0.0} 0{ 0.0} 10 0.1}
Cedema perpheral o{ 0.0} 0f 0.0) O{ 0.0} 1T 0{ 0.0} 2(0.2)
Sudden death o{ 0.0} 0j 0.0) 0{ 0.0} 0f 0.0} 0{ 0.0} 10 0.1}
Investigations 0{ 0.0} 0 (0.0 O{ 0.0} 11T 0 (0.0} 3(0.3)
i':i:;?““e phosphokinase Dj0.O0)  DiDO)  O{DO}  O(00)  0{0.0) 14 0.1)
Pulse pressure increased af 0.0} o 0.0) 0{ 0.0} o 0.0) of 0.0} 1( 0.1}
Weight increased 0f 0.0} 0 (0.0} 04 0.0} 1T O (0.0} 1( 0.1}
::;?;‘::“ etal and connective tissue 4047y g0y 0(0.0)  O(0.0)  O{0.0) 2(0.2)
Flank pain of 0.0 0 0.0 0{ 0.0} of 0.0} 0 (0.0} 1{ 0.1}
Back pain 1 1.7) 0 (0.0} 0y 0.0} of 0.0} 0 (0.0} 1{ 0.1}
Mervous system disordars af 0.0} o (0.0} 0{ 0.0} W17 O (0.0} &(0.5)
Dizziness of 0.0 0 0.0 0{ 0.0} of 0.0} 0 (0.0} 1{ 0.1}
Headache of 0.0 0 (0.0} of 0.0} of 0.0} 0 (0.0} 3(0.3)
Lethargy of 0.0 0 (0.0} of 0.0} 117 0 (0.0} 1{ 0.1}
Migraine of 0.0 0 (0.0} 0y 0.0} of 0.0} 0 (0.0} 1{ 0.1}
Syncope of 0.0 0 (0.0} o{ 0.0} of 0.0} 0 (0.0} 1{ 0.1}
E‘;i;d“:t;ﬁr puerperium and perinatal  ponpy ooy 0(0.0)  O(0.0)  O{D.0) 14 0.1)
FPregnancy 0{ 0.0} 0 (0.0) O 0.0} of 0.0} O (0.0} 1( 0.1}
gi";'grjgfs subcutansous tissue 0 0.0 0 (0.0} 0{ 0.0} 0f 0.0} 0 (0.0} 3(0.3)
Angioneurafic oedema 0f 0.0) 0 (0.0} 04 0.0} of 0.0} O (0.0} 1( 0.1}
Cold sweat o{ 0.0} 0 (0.0 0{ 0.0} o 0.0 0 (0.0} 10 0.1}
Dermatitis bullous 0( 0.0} 0 (0.0} 0{ 0.0} o 0.0 0 (0.0} 1 0.1)
Eczema of 0.0} O (0.0} oy 0.0} of 0.0} O (0.0} 1{ 0.1}

Source: PTT 10.2-2

There were no clinically meaningful changes of hematology parameters and no adverse events
related to a hematology abnormality. There were one patient had an adverse event related to a
biochemistry abnormality. This patient was in the aliskiren 150 mg group and was
discontinued for the primary reason of abnormal laboratory value (elevated creatinine kinase,
also reported as an AE leading to discontinuation). The frequency of patients with specified
abnormal values for selected biochemistry parameters (BUN > 40 mg/dL, creatinine > 2
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mg/dL, potassium > 5.5 mEq/L, and potassium < 3.5 mEq/L) was summarized in the following
table 90. The most frequent abnormality was potassium < 3.5 mEq/L, reported in 2.5% of
patients in the placebo group. Potassium values > 5.5 mEq/L were observed in one (0.6%)
patient each in the placebo, aliskiren 75 mg, and aliskiren 300 mg groups, one (1.9%) patient in
the aliskiren 150 mg/ valsartan 160 mg group, and one (1.8%) patient in the aliskiren 300
mg/valsartan 320 mg group. None of the potassium values > 5.5 mEq/L met the criteria for a
clinically notable increase from baseline and none of the five patients had any adverse events.

Table 90: Number (%) of patients with specified abnormal values for selected biochemistry
parameters: BUN > 40 mg/dL, creatinine > 2 mg/dL, potassium > 5.5 mEq/L, and potassium <
3.5 mEq/L (Safety population)

Placebo ALITS ALI 150 ALl 200 VAL B0 VAL 160
Laboratory test [N=1T7T) (M=179) (N=1T73) [N=175) (N=58) (M=5%)
Criterion n (%) n (%) m %) n (%) n (%) n (%)
Blood Urea Nitrogen (BUMN)
Total no. of patients 176 (100} 173 (100) 178 (100) 171 (100} 58 (100} 57 (100}
=40 mg/fdL 0 (0.0} 0 (0.0} 0 (0.0 0 (D.0) 0 (0.0 0 (0.0
Creatinine
Total ne. of patients 176 (100} 173 {100y 178 (100} 171 (100} 5z (100} 57 (100)
=2 mg/dL 0 (0.0 1 {0.6) 0 (0.0 o (D.0) 0 (0.0 0 (0.0}
High (#) 0 (0.0) 1 (0.6) 0 (0.0) o (D.0) 0 (0.0 0 (0.0}
Potassium
Total no. of patients 181 (100} 167 (100} 185 (100) 161 (100} 56 (100} 52 (100)
»5.5 mEg/L 1 (0.6) 1 (0.5} 0 (0.0) 1 {0.5) 0 {0.0) 0 (0.0}
High (#) 1 (0.8) 1 {0.6) 0 (0.0) 1 {0.6) 0 (0.0 0 0.0
Total no. of patients 161 (100) 167 (100) 188 (100) 161 (100} 5& (100} 52 (100}
=3.5 mEg/L 4 (2.5) 2 (1.2} 1 (0.8} 1 {0.6) 1 {1.8) 0 (0.0
Low (#) 4 (2.5) 2 (1.2} 1 (0.8} 1 {0.6) 1 {1.8) 0 (0.0
ALI TS ALY ALI20D¢ WAL 180¢
VAL 320 VAL 8D WAL 160 WAL 220 HCTZ 12.5
Laboratory [N=80D) {MN=50) {(N=80} [MN=52) {(M=54)
test n (%) n {%) n () ni) n %)
Blood Urea Nitrogen (BUMN)
Total no. of patients 80 (100} 57 (100} 52 (100) 52 (100} 53 (100}
=40 mg/fdL 0 (0.0} 0 (0. o (0.0 0 (0.0 0 (0.0}
Creatinine
Total ne. of patients 80 (100} 57 (100} 58 (100} 52 (100} 53 (100}
=2 mg/dL 0 (0.0) 0 (0. (0.0 0 (0.0 0 (0.0}
High (#) 0 (0.0 0 (0. (0.0 0 (0.0 0 (0.0}
Potassium
Total no. of patients 556 (100) 5% (100} 54 (100) S5 (100} 54 (100}
=5.5 mEgL 0 (0.0} 0 (0. 1 (1.9) 1 (1.8) 0 (0.0}
High (#) 0 (0.0} 0 (0. 1 (1.9} 1 (1.8) 0 (0.0}
Total no. of patients 56 (100} 55 (100} 54 (100} 55 (100} 54 (100}
=3.5 mEagL 0 (0.0 0 (0. (0D 1 (1.8) 0 (0.0}
Low (#) 0 (0.0} J (0.0} a (0.0} 1 (1.8) 0 (0.0}

A patient must have both baseline and post-baseline values to be included.

# A further classification of patients who meet the specified criterion with respect to laboratory normal ranges. It
ndicates that the most extireme [highestilowest) post-baseline test value is sither above, below or within the normal
range.

Baseline is the week 0 value, or the previous screening value (week -4 fo week -2} if the week 0 value was not
available.

Source: PTT 10.3-8
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In the analysis of the vital signs, a 54-year-old Caucasian male in the aliskiren 150 mg group,
was discontinued on study day 8 for adverse events of increased pulse pressure (reported term
“intermittent bounding heart rate”), cold sweat (reported term “intermittent clamminess”), and
intermittent fatigue beginning on study day 1. A 53-year-old Caucasian male in the valsartan
320 mg group, discontinued on study day 31 for an adverse event of palpitations (reported term
“heart pounding”) beginning on study day 29. An 80-year-old Caucasian male in the placebo
group with a history of paroxysmal tachycardia, discontinued on study day 3 for an adverse
event of tachycardia (reported term “worsening of tachycardia”) beginning on that day. No
information was given as to what the heart rate was or if the patient was symptomatic.
Electrocardiograms performed on day 1 and on day 7 were normal. The incidence of
orthostatic blood pressure changes was generally low and comparable across treatment groups
as shown in the following table 91.

Table 91: Number (%) of patients with orthostatic blood pressure changes* (Safety population)

Placebo ALI 75 ALl 150 ALl 300 VAL 80 VAL 180
N=177 N=179 N=178 N=175 N=58 N=53
Visit N ni%) N ni% N n(%) N ni{% N n{% N ni(%)
Baseline 177 1(08) 178  §(28) 178 2(1.1) 176 3(17) &8 0(00) &8 0{00)
Week1 178 2(1.1) 177 2{1.1) 1786 S{5.1) 176 1{0.6) 58 1(1.7) &7 1{1.8)
Week2 171 3(1.8) 176 5(2.8) 173 2 (L7} 172 B({2.5) 5% 2(34) 58 1(1.8)
Week4 182 2(12) 188  3{1.8) 171 8{5.3) 173 2{12) &7 2{35 58 1{18)
Week8 188 3(1.8) 182  3{1.8) 182 2{1.8) 188 4{24) 58 1{18) 53 1{18)
WeekS 183 3{1.8) 152 0{0.0) 185 B {5.5) 165 1{0&) &4 1{18) &2 0{00)
Endpoint 176 4{2.3) 177 0(0.0) 177 8{5.1) 176 1(0&) &8 1(1.7) &3 0{00)
Anywvisitt 176 12(68) 177 12068 177 24 (138) 176 8(51) &8 4(68) 53 4(68)
VAL 320 ALI TS/VAL 80  ALI150/VAL 160  ALI 300 VAL 320 VAL 160/HCTZ 12.5
M=50 N=50 N=60 N=58 N=53
Visit N ni%) M n(%) N n (%) N n (%) N n (%)
Baseline 20 3¢50 80 1{17) &0 1(1.7) 52 0(0.0) 58 0{0.0)
Week1 B0 1(17) 80 3(500 €0 0 (0.0) 58 0(DO) 55 1017
Week2 58 0(00) 57 3(53) 50 2 (3.4 57T 00O 55 1017
Week4 58 2(34) 56 238 &9 234 57 0(0O) 55 0{0.0)
WeekS 57 0400} 55 2(38 58 2(3.4) 55 Z(3.8) 57 0(0.0)
WeekS 58 1{1.8 55 238 57 3 (5.2} 55 4(7.3) 55 2 (3.8)
Endpoint 80  1(1.7) 80 2(33) &0 3 (5.0} 52 4.9 52 2(34)
Anywisitt B0 4(87) 80 T(11.7) &0 g (10.0) 52 5(28) 52 4(5.3)

* Orthestatic blood pressure change is defined as a decrease of at lzast 20 mmHg in systolic blood pressure or a
decrease of at least 10 mmHg in mean diastolic blood pressure when a patient mowves from a sitting position to a
standing position.

“Any post-baseline visit
Source: PTT 10.4-4

10.1.2.12. Summary and conclusion

In this study as other aliskiren monotherapy studies, aliskiren monotherapy was significantly
superior to placebo in blood pressure reduction. Comparison of the combination therapies with
each monotherapy, however, there no statistically significant difference between the
combination and each monotherapies. In evaluating these results, it should be noted that a large
placebo response occurred in this study, and it increased over time. This large placebo response
could partly explain the failure of these differences to reach statistical significance. The
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interpretation of the comparisons between the combinations and their component
monotherapies is limited by the wide confidence intervals observed.

The number of patients discontinuing therapy due to AEs was similar in all groups, ranging
from 0% in the valsartan 80 mg, aliskiren 75 mg/valsartan-80 mg, and valsartan 160/HCTZ
12.5 mg groups to 5.0% in the valsartan 320 mg group. The laboratory results showed no
evidence of hyperkalemia or renal toxicity and no patients were discontinued due to
hypotension. The safety and tolerability of the combination of aliskiren and valsartan were
similar compared with their component monotherapies administered for 8 weeks. There do not
appear to be any adverse effects that are increased with combination therapy.

10.1.3. SPV100A2301. A 54-week, open-label, multicenter study to assess the long-term safety
and tolerability of the combination of aliskiren 300 mg / valsartan 320 mg in patients with
essential hypertension

10.1.3.1. Study objectives

The primary objective of this study was to assess (from the 12 month core study) the long-term
(6 month and 12 month) safety of the combination of aliskiren 300 mg / valsartan 320 mg in
patients with essential hypertension (msDBP > 90 mmHg and < 110 mmHg).

The secondary objectives were:

* To assess the long-term blood pressure lowering efficacy of the combination of aliskiren/
valsartan in patients with essential hypertension (msDBP > 90 mmHg and <110 mmHg) at the
end of the 12 month core study.

* To evaluate the proportion of patients achieving the blood pressure control target of < 140/90
mmHg at the end of 12 month core study.

The exploratory objective was to explore the effect of long-term treatment with the
combination of aliskiren 300 mg / valsartan 320 mg on plasma renin activity (PRA), plasma
aldosterone and plasma renin concentration (PRC).

10.1.3.2 Design

This was a 54 week, open-label, multicenter study evaluating the safety of the combination of
aliskiren 300 mg / valsartan 320 mg in patients with essential hypertension. This study was
comprised of two periods and 13 visits. The study design was consisted of a 1-4 week washout
period, a 54 week, open-label, multicenter study (two periods and 13 visits). The design was
described in the following table 92 and figure 12.
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Table 92: Study outline

Phase WWashout Study drug treatment
Period Washout Low High dose
dose

Duration 1 week 1 week 2 weeks 2 weeks 52 weeks

Wisit 1 2! 32 4 5 & 7 8 o 10 11 12 13
Day -7 n/a n/a 1 14 28 42 72 102 132 196 | 287 378

-28 7 -14 =214 -7 -14
Wisit 1 and Visit 2 were combined for all untreated patients.
2 wisit 3 and Visit 4 were combined for previously untreated patients that met all entry criteria at Visit 3. ITan

additional two weeks of washout was reguired., then Visit 1 became Day -28, Visit 2 became Day -21, and Visit 3
became Day -14. Newly diagnosed pafients and untreated patients skipped Visit 3 and went directly to Visit 4

Figure 12: Study outline

aliskiren 200 myg f valsarian 320 mg ¢
HCTZ 25 mg

.

=

E aliskiren 300 mig / valsartan 320 mg /

E HCTZ 12.5 mg

=

Washout aliskirem 150 mg ¢ | aliskiren 200 mg / valsartan 220 mg
valsartan 180 mg

Day -7 nia | mia 1 14 25 42 72 102 132 186 287 378
Wisit 1 2 3 £ 5 i) v 2 o 10 11 12 13

Walsartan 320 mg taken as tewo 180 mg capsules daily

It was planned that approximately 834 patients with essential hypertension (msDBP > 90 and <
110 mmHg at Visit 4) would be screened in order to enroll approximately 500 patients in 100
centers worldwide.

GCP non-compliance issues were identified and confirmed at one study site (Site 38) by the
study sponsor (Novartis), that render the safety and efficacy data unreliable for this center’s
patients (Washout period N=42; treatment phase N=40). These patients were, therefore,
excluded from the analyses presented in this report; data including these patients are available
in the data listings.

Efficacy was a secondary objective in this study. Efficacy variables included changes from
baseline to endpoint in mean sitting diastolic blood pressure (msDBP) and mean sitting systolic
blood pressure (msSBP), and the proportions of patients achieving the blood pressure control
target (msSBP/msDBP < 140/90 mmHg) post-baseline and response rate (msDBP <90 mmHg
or a >10 mmHg reduction from baseline).

Safety assessments consisted of monitoring and recording all adverse events (AEs) and
serious adverse events (SAEs), the regular monitoring of hematology and blood chemistry,
regular measurement of vital signs and the performance of physical examinations. Biomarker
measurements, including plasma renin concentration (PRC), plasma renin activity (PRA) and
plasma aldosterone, were obtained in the subset of participating patients.

Efficacy and safety measurements were summarized in the following table 93.
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Table 93: Evaluation and visit schedule

Cat.” Washout * Treatment

Wisit 1 2 Flals]e[7 ][] [ww[1f 2] 13

Day 280147 [ 2107 |14 1 14 )1 28 | 42 | 72 | 102 | 132 | 198 [ 287 | 378
Informed consent, taper / discontinue antihypertensive medications, 3 X
sgreening physical exam
Inclusion/exclusion Criteria 5 X X X x
Scresning log. demography and history (medical, hypenension, D X
smeking), ECG, urine dipstick
Height, waist circumference D x
Weight D X x-
Slood pressurs, pulse, priorconcomitant/antihypenensive meds D X X X X X X x| X X X X X x-
Complete physical exam S X x
Complete |laboratory evaluation ™ D X x X w-
Electralytes: BUN & creatinine D X X X X
Serum { urine pregnancy test - ] x x x:
SBiomarkers [patient subset) D x:
Adverse events D X X X X X X X X X
Dispense study medication 5 X X x x x X x X
Orug accountability 5 X X * X X X X x:
Study completion form D X

;Cat. = Category: indicates if data were entered into the database (O} or in source documents anly (S).
< Washout - Patients discontinued or started tapering antihypertensive medications accerding to the manufacture’s recommendations at Visit 1.
*Far patients newly diagnosed with uncomplicated hyperiension or without any hypersnsive mediation for 4 weeks prior to Visit 1, Visit 1 and Visit 2 combined. IF study
or |tena at Visit 4 were met. the patient was enrolled into the treatment period of the study. If entry criteria at Visit 4 were not met, the pafient was discontinued from study.
it 3 required for previously treated patients if randomization blood pressure criteria not met at Visit 4: Visit 1 (Day -28), Visit 2 (Day -21), Visit 2 (Day -14).
£ isits occurred on the same day of the next calendar month (2.g. V7 = 15-MAR-07, VB = 15-APR-07).
EEIevtrDIy'es blood urea, creatining are included in the complate laboratory assessments.

Llp:l profile (total cholesterol, triglycenides, HOL-C, LDL-C, WLDL-C) performed at Visit 4, Visit 11 & Visit 13

# Women of childoear ing potential only. Serum samgples by central laboratory at Visit 1 and Visit 13. A negative wurine pregnancy test (by on-site study staff) at Visit £ prior
o the first dose of study medication.
* These assessments also performed for patients who discontinued study drug.

10.1.3.3 Patients deposition, demographic and other baseline characteristics

Including Site 38, a total of 734 patients were enrolled into the washout phase. Of the 641
patients (87.3%) who continued into the study drug treatment phase, 428 received
aliskiren/valsartan only and 213 received aliskiren/valsartan with at least one dose of HCTZ.
Data were summarized in the following table 94.

Table 94: Patient disposition by treatment group (study drug treatment phase enrolled
population, excluding site 38)

Aliskiren/ Aliskiren/
walsartan * valsartan/HCTZ * Total
N=404 M=19T IN=GD"1
Disposition in study drug treatment phase m (%) n (%) n (%)
Enrclled 404 {(100.0) 197 (100.0) 01 (100.0)
Completed 20 (78.2) 158  (84.2) 486 (80.9)
Discontinued 84 (20.8) 1 {15.7) 115 (18.1)
Reascon for discontinuation
Adverse events as (8.7 5 (2.5} 40 (B.7)
Abnormal lakoratory valuses 2 {0.5) 1 {D.5}) 3 (0.8)
Unsatisfactory therapeutic aeffect 15 (2.7 a (411 23 (2.8}
ondition no longer reguires study drug 3 (0.7 1 {0.5) 4 (0.7}
Fatient withdrew consent 10 ({2.5) 5 (2.5) 18  (2.5)
Lost to follow-up 13 (3.2) 10 (5.1} 3 (2.8}
Administrative problems 1 (0.2} o (0.0} 1 (0.2}
Protocol deviation 5 (1.2} 1 (0.5} ] (1.0}

* Aliskiren/valsartan group is defined as patients who received only aliskiren/valsartan (withouwt HCTZ) in the
study. "Aliskiren/valsartan/HCTZ' group is defined as patients who received HCTZ in additien to aliskirenfvalsartan
at amy time during the study.

Fercentage (%) is calculated using the study drug treatment phase enrolled population as the denominator.
Resulis are presented for the study population excluding site 25

Demographic and other baseline disease characteristics were generally comparable across the
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treatment groups. Overall, the majority of patients were Caucasian (84.5%) or Black (12.6%),
and greater proportion of study patients were males (54.9%). The mean BMI was 31.5 kg/m”.
Half the population was obese (BMI > 30 kg/m?). About 42.6% of patients fulfilled the
criteria for metabolic syndrome. The mean age was 55 years and ranged from 23 to 85 years.
Most patients were younger than 65 years old (80%) and 3.5% of patients were over 75 years
of age. The mean duration of hypertension was 7.7 years. The aliskiren/valsartan/HCTZ group
had a greater proportion of patients who were Black (21.8% vs. 8.2% aliskiren/valsartan) and
who were obese (BMI > 30 kg/m2; 58.4% vs. 46.8% aliskiren/valsartan). Further the mean
duration of hypertension was slightly longer in the aliskiren/valsartan/HCTZ group (8.4 years
vs. 7.3 years aliskiren/valsartan. Data were summarized in the following table 95.

Table 95: Patient background characteristics (treated population, excluding site 38)

Aliskiren! Aliskiremn/
valsartan * valsartan/lHCTZ * Total
Demaographic variable M=404 MN=137 N=601
Age (years) n 404 197 801
mean (S0 55.0 (11.58) 55.1 (1028} §55.0 (11.20)
meadian 5a8.0 540 55.0
ramge (min — ma) 23.0 — 85.0 32.0 —80.0 23.0 —85.0
Age group —n (3%} < 35 years 218 [(75.0%) 162 (B2.2%) 421 (20.0%)
z 65 years 85 (21.0%) 35 (17.8%) 120  (20.0%)
< 75 years 251 (96 3%) 180  (95.6%) 580 (DB.5%)
2 75 years 13 (3.2%) 2 (4.1%) 21 [ 2.5%)
Gendsr —n () Mals 223 (55.2%) 107 (54.2%%) F3I0 (54.9%)
Femals 181 (44 8%) 80 (45 7% 271 (45 1%)
Race —mn (%) Caucasian 257 (88.4%) 161 (76.8%) 508 (84.5%)
Black 33 (8.2%) 43 (21.8%) T8 (12.68%)
Asian 5 {1.5%) { 1.0%:) 8 [ 1.3%)
Mative American 2 (0.5%) o (D.0%) 2 [ 0.3%)
Facific Islandsr 2 [ 0.5%) o 0.0%) 2 [ 0.3%)
Cther 4 {1.0%) 1 {0.5%) 5 [ 0.8%)
Ethnicity — m (%) Chinese 1 {0.29%) 1 { D.5%&) 2 [ 0.3%)
Hispanic or Latino 12 {3.2%) 4 [ 2.0%) 17 [ 2.8%)
Indian {Ilnd. subcont.) 3 [ D7) O [ D.0%) 3 [ 0.5%)
Mixed ethnicity 5 {1.5%) 2 1.0%) 8 [ 1.3%)
Other 281 (84.3%) 180 (96.4%) 571 (25.0%)
Dwration of n 404 197 801
hypertension (years) mean (S0 7.3 (7.10) 5.4 (B.97) 7.7 (7.07
meadian 5.0 7.0 .0
ramge (min — max) 1.0—-51.0 1.0 —45.0 1.0-51.0
Body mass index n 402 197 509
{kgim~) mean {SD) 31.1 (B.50) 32.2 (6.35 31.5 (B.47)
median 204 1.8 301
ramge (min — max) 189.8 —71.1 175 — 627 175 -71.1
Obesity —mn (%) BMI 2 30 kg'm™ 188 (46.8%) 115 (58.49%) 30«4 (50.6%)
EMI = 20 kg/m® 213 (52.7%) B2 (41.8%) 265 (42.1%)
Diigbetes —n (% ) Tes 45  {11.1%) 25 ([(12.7%) 7O (11.5%)
Mo 250 (88.0%) 172 (87 2%) 531  (B8.4%)
Metabolic syndrome — ¥es 174 (43.1%) B2 (41.8%) 258 (42.68%)
m(9%) Mo 230 (58.9%) 115 (55.4%) 345 (57.4%)

2D = standard deviation min - max = minimum and maximum values for the parameter

* Aliskirenfvalsartan group is defined as patients who received only aliskirenivalsartan (withouwt HCTZ) in the
study. 'Aliskirenivalsartan/HCTZ' group is defined as patients who received HCTZ in addition to aliskirenfvalzartan
at amy time during the study.

Matabolic syndrome present if any 3 of the following 5 statements are true: 1. Waist circumferance = 102 cm (40
im} for men, or = 88 cm (35 in) for women; 2. Trghycerides 2 150 mg/dL {1.58 mmaol/L); 2. HDOL cholesteral < 40
mgddL {1.04 mmalfL) for men, or < 50 mg/dL (1.28 mmolL) for women; 4. SBF 2 120 or DBP 2= 85 mmHg: 5.
Fasting glucose 2 110 mg/dL { 5.1 samaliL}).

Resulis are presented for the study population excluding site 35

Seource: PT-table 14.1-3.1
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10.1.3.4. Efficacy summary

For the mean sitting diastolic blood pressure in the overall population, a clinically significant
mean reduction from baseline in msDBP was observed as early as Week 2 (7.9 mmHg) and a
mean reduction of 13.4 mmHg was seen at endpoint, indicating that the blood pressure
reductions were sustained for the one year duration of the study. Similar to the mean sitting
diastolic blood pressure, a clinically significant mean reduction from baseline in msSBP was
also observed as early as Week 2 (11.0 mmHg) and a mean reduction of 20.5 mmHg was seen
at the endpoint. Data were summarized in the following tables 96 and 97.

Table 96: Summary statistics for change from baseline in mean sitting diastolic blood pressure
(mmHg) by visit and treatment group .

Aliskiren Aliskiren
walsartan * walsartan/HCTZ * Tatal
n*  mean change (SO} n*  mean change (5D) n **  mean change (S0}

Week (Visit) mmHg mmHg mmHg

Wesk 2 (Visit 5) 388 BT 187 -5.6 ( 8.580 ) 585 -TAR(T.A4)
Wesak 4 [Visit &) 385 -122(7.74) 198 -B.1(7.32) 582 108 { 7.83 )
Wesk & (Visit 7) 370 -14.0( 7.38) 187 SFTTTR) 587 11.8(a.08)
Wesak 10 [Wisit 8) 357 -15.8(8.84) 187 H.9(7.82) 554 -12.65(8.28)
Wesk 14 [WVisit ) 345 -187 (74900 187 -10.1 (782} 543 13.7 (7.87)
Wesk 18 [Wisit 10) 333 -16.4 (7.22) 184 -12.7(875) 533 -150 (500 )
Wesk 28 [Visit 11) 335 -16.1 ({8.88) 188 -13.7(7.50) 524 -152(7.24)
Weeak 41 (Wisit 12) 327 -185.8(7.300) 178 -13.8(7.88) 505 -15.2 (7.60 )
Wesk B4 (Wisit 13) 22 -14.6(7.88) 188 -13.8(8.15) 481 -142 (7.85)
Endpoint ™" 388 -13.8 (8.88) 197 -13.1(8.32) 585 34 (875)

* Aliskirenfvalsartan group is defined as patients who recsived only aliskirendvalsartan (without HZTZ) in the
study. "Aliskiren/valsartan/HCTE' group is defined as patients who received HCTZ in addition to aliskirenfvalsartan
at amy time during the study.

** n is the number of patients with observations at both baseline and the post-bassline visit.

*** Endpoint is the value atWesk 54 (Visit 13 or the last observation carried forward (LOCF)) based on the
availability of measurements.

Resulis are presented for the study population excluding site 25

Source: PT-table 14.2-1.1

Table 97: Summary statistics for change from baseline in mean sitting systolic blood pressure
(mmHg) by visit and treatment group.

Aliskiren/ Aliskirenf
wvalsartam * wvalsartan/HCTZ * Total
n*  mean change (SO} n* mean change {SD0) n = mean change (SD)

Week (Visit) mmHg mmHg mmHg
Week 2 (Visit 5) 308 -12.6 (12.36 ) 167 -8.1 {12.05 ) 585 -11.0 (1242 )
Week 4 (Visit &) 388 -16.8 (12.86 } 198 -11.0 (12.84 ) 582 -16.0 (14£.02 )
Week G (Visit 7) 370 -20.5 (13.74 ) 197 -12.2 (1216 ) 587 -17.6 (14.10 )
Wesk 10 (Visit 2) 357 -23.1(12.76 ) 167 -10.0 (1323 } 554 -18.4 (1437 )
Wesk 14 (Visit 9) 245 -23.0(12.05) 167 -18.7 (1474 ) 643 -20.7 (1342 )
Wesk 18 (Visit 10) 338 -24.1(12.81) 164 -18.8 (1542 ) 633 228 (1401 )
Wesk 28 (Visit 11) 335 -24 8 (12.85) 188 -23.5 (1508 ) 524 -24. 3 (13.70 )
Wesk 41 (Visit 12) 327 -24.F (12.85) 178 -23.5 (14.50 ) 505 -24.3 (1327 )
Wesk 54 (Visit 13) 332 -21.8(12.49) 1688 -23.1 (16.30 ) 481 223 (1451 )
Endpoint *** 398 -18.F (18.26 ) 167 -22.1 (16.680 ) 505 -20.5 (1640 )

* Aliskirenfvalsartan group is defined as patients who received only aliskirenivalsartan (without HZTZ) in the
study. "Aliskirenivalsartan/HCTZ' group is defined as patients who received HCTZ in addition to aliskirenfvalsartan
at any time during the study.

** nis the number of patients with observations at both baseline and the post-kassline visit.

*** Endpoint is the value at Week 54 (Visit 12 or the last ocbservation carried forward (LOCF)) based on the
awvailability of measuremenis.

Resulis are presented for the study population excluding site 28

Source: PT-table 14.2-12
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The proportion of patients with controlled blood pressure (msDBP < 90 mmHg and msSBP <
140 mmHg) at endpoint is summarized by visit in table 98. About more 30% patients achieved
blood pressure control after two weeks of treatment. The proportion generally rose throughout
the one year treatment period, with 67% of patients achieving blood pressure control at
endpoint. By study design, patients who received add-on HCTZ were those whose blood
pressure was more difficult to control. As expected, the blood pressure (BP) control rate was
lower in the aliskiren/valsartan/HCTZ group than in the aliskiren/valsartan group. A larger
increase in BP control rate was seen in the aliskiren/valsartan/HCTZ group after Week 10 in
comparison to previous visits (37.1% at Week 14 compared to 14.7% at Week 10), indicating
that the addition of HCTZ to aliskiren/valsartan is effective in patients who did not show
adequate response to aliskiren/valsartan treatment. At endpoint, the BP control rate was nearly
60% in the aliskiren/ valsartan/HCTZ treated patients.

Table 98: Frequency of patients for blood pressure control by visit and treatment group (treated
population, excluding site 38)

Aliskiren! Aliskiren/
valsartan * valsartan/HCTZ * Taotal
N=404 N=18T7 N=601

Week [Visit) Total n (%) Taotal n (%) Total n o {%)
Wesk 2 [Visit 5) 308 186 (41.7) 7 28 (14.7) 5E5 185 (32.8)
Week 4 [Visit &) 388 226 (58.5) 188 41 [20.8) 52 267 (45.89)
Week 8 (Visit 7) 370 252 (70.0) 1687 | (18.3) 5ET Xy (B24)
Week 10 (Visit 8) 357 08  (BB.3) 1687 28 (147 554 337 (80.8)
Weeak 14 (Visit 8) 348 300 (86.7) 1697 T3 (3T.1) 543 ar3 (B8.7)
Week 18 (Visit 10) 338 302 (88.1) 164 05 (54.1) 533 407  (76.4)
Week 28 (Visit 11) 335 287 (88.7) 188 111 (587} 524 408 (77.89)
Wesk 41 [Visit 12) 327 284 (B5.9) 178 111 (62.4) 505 385 (7B.Z)
Wesk 54 [Visit 13) 322 248 (77.00 186 04  (81.5) 497 a5z (71.7)
Endpoint ** 308 284 (714) 1687 114 {57.8) ] 3gs (86.9)

Blood pressure control defined as a msOBP < 80 mmHg and ms3BP < 140 mmHg.

M = total number of patients in the treatment group.

Total is the number of patients with cbservations at both baseline and the post-baseline visit.

n is the number of patients mesting the crtena for blood pressure control.

Froportions are calculated from the number of patients meeting the criteria for blood pressure control divided by
the number of patients with cbservations at both baseline and the post-baseline visit (n/Total).

* Aliskiren/valsartan group is defined as patients who received only aliskirenivalsartan (without HCTZ) in the
study. 'Aliskirenivalsartan/HCTZ' group is defined as patients who received HCTZ in addition to aliskiren/valsartan
at any time during the study.

** Endpoint is the value at Weesk 54 (\Visit 13 or the last observation carried forward (LOCF)) basad on the
availability of measurements.

Resulis are presented for the study population excluding site 38,

Source: PT-table 14.2-1.15

Patients with blood pressure response in msDBP (msDBP < 90 mmHg or a >10 mmHg
reduction from baseline) by visit and treatment group is summarized in table 99. About 82.5%
of patients achieved the blood pressure response at the endpoint.
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Table 99: Frequency of patients with blood pressure response in msDBP by visit and treatment
group (treated population)

Aliskiren/ Aliskirens
valsartan * valsartan/HCTZ * Total
N=404 N=137 N=601

Week [Visit) Total n (%) Total n %) Total m (%)
Wesk 2 [Visit 5) gz 257 (64.8) 187 80 («D.8) 585 337 (56.8)
Wesk 4 [Visit &) 386 312 (BD.8) 186 106 (84.1) 582 418 (71.8)
Wesk & [Visit 7) avo 29 (BB.8) 187 B2 (50.2) 567 428 (75.5)
Wesk 10 [Visit &) 357 343 (BEA1) 187 0 (45.7) 564 433 (78.2)
Wesk 14 [Visit &) 345 330 (B54) 187 122 (85.0) 543 458 (B4.3)
Wesk 18 [Visit 10) 330 326 (BE2) 184 146 (75.2) 533 72 (8B.8)
Wesk 28 [Visit 11) 335 318 (84.8) 189 156 (B2.5) 524 474 (80.5)
Wesk 41 [Visit 12) 327 311 (B51) 178 1453 (B1.5) 505 455 (80.3)
Wesk 54 [Visit 13) 322 282 (B2.A8) 169 137 (B1.1) 481 426 (86.8)
Endpoint ** ] 336 (B44) 187 155 (7871 SE5 481 (82.5)

Blood pressure response defined as a msDBEP = 80 mmHg or a 2 10 mmHg reduction frem basslineg (Visit 4) valus

M = total number of patients in the treatment group.

Total is the number of patients with observations at bath baseline and the post-baseline vist.

n is the number of patients meeting the criteria for blood pressure control.

Proporiions are calculated from the number of patients meeting the criteria for bloed pressure control divided by
the number of patients with ocbservations at both baseline and the post-baseline visit (n/Total).

* Aliskiren/valsartan group is defined as patients who received only aliskirenivalsartan (without HCTZ) in the
study. "Aliskirenivalsartan/HCTZ' group is defined as patients who received HCTZ in addition to aliskiren/valsartan
at any fime during the study.

** Endpoint is the value at Week 54 (\isit 13 or the last observation carred forward {LOCF)) based on the
availability of measurements.

Resulis are presented for the study population excluding site 38.

Source: PT-table 14.2-1.16

10.1.3.5. Safety summary

No study medications were taken during the washout period. After the washout period, at Visit
4, all study patients received aliskiren 150 mg/valsartan 160 mg daily for 2 weeks, then the
doses were force-titrated to aliskiren 300 mg / valsartan 320 mg for 52 weeks. Starting after
Week 10 and continuing through the remainder of the 52 week high dose treatment period,
patients whose msSBP was > 140 mmHg and/or msDBP > 90 mmHg for two consecutive visits
had HCTZ 12.5 mg daily added. The dose of HCTZ was increased to 25 mg daily for patients
whose msSBP remained > 140 mmHg and/or msDBP remained > 90 mmHg. The mean
duration of exposure to study medication was 327.6 days. For the 601 patients entering the 2
week low dose period, the mean duration of exposure to aliskiren 150 mg /valsartan 160 mg
was 14.1 days. The mean duration of treatment for the 585 pooled patients who continued into
the 52 week high dose treatment period was 322 days, indicating an adequate exposure to study
medication. Most patients (80.0%) in the study population received at least 360 days of
treatment. Three hundred and forty five patients were treated with aliskiren 300 mg/valsartan
320 mg for at least 6 months (180 days) and 270 patients were treated for at least 12 months
(360 days) without the need for the addition of HCTZ. Of the 197 patients who received add-
on HCTZ, 164 were treated with aliskiren/valsartan/HCTZ for at least 6 months. Data were
summarized in the following tables 100 and 101.
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Approximately 96% of patients had at least one concomitant medication or significant non-
drug therapy. The types of the concomitant medications are expected in this patient population.
The most frequently reported (>20.0% of patients) medication classes were anti-inflammatory
preparations, non-steroids for topical use (24.8%), non-drug therapies and procedures (22.8%),
HMG CoA reductase inhibitors (21.8%), and anilides (21.1%). The most commonly used
medications were acetylsalicylic acid (16.0%), ibuprofen (13.5%), and paracetamol (12.5%).
The vast majority of patients (96.7%) did not take antihypertensive medication (other than
study drug) after Visit 4 (Day 1).

Table 100: Duration of exposure (days).

Aliskiren 150 mg!  Aliskiren 300 mg/ Aliskiren/ Pooled *
valsartan 180 mg valsartan 320 mg valsartan/HCTZ aliskiren 300 mg/
alone alone valsartan 320 myg Total
N = &0 N =585 N =137 M = 585 M = 601
Maan 14.1 238.8 2531 22.0 278
=in] 2.15 14552 5504 102.58 113.88
Median 14.0 357.0 300.0 3640 378.0
Min - max 1-25 1—388 2-333 1—380 1— 408

5D = standard deviation min - max = minimum and maximum values for the parameter
* Includes aliskiren 300 myg / valsartan 320 mg and aliskiren ! valsartan { HCTZ groups.

Resulis are presented for the study population excluding site 38.

Source: PT-table 14.3-1.1
Table 101: Duration of exposure (days) by interval.

Aliskiren 150 mg/  Aliskiren 300 mg/ Aliskiren/ Pooled *
walsartan 160 mg valsartan 320 mg valsartan/HCTZ aliskiren 300 mg/
alone alone valsartan 220 mg Total
Days N=§El1 N = 585 N=jE|]' N=5_35 N = 601
m {%a) m %) n | %) n %) n (%)
21 801 (100.0) 585 (100.0) 197 {100.0} 585 (100.0) 601 (100.0)
z14 463 ([ 82.0) 57 [87.4) 186 (88.9) 570 (874 501 [ 88.3)
230 0 (0.0} 553 (84.5) 183 (83.0) 553 ([ B84.5) 568 [ 84.5)
250 0 (0.0} 481 (75.8) 184 (83.2) 544 ([ B3.0) 548 [ 80.8)
230 0 (0.0} 86 (85.0) 172 (80.8) 535 ([ B82.0) 540 [ 88.8)
2 150 0 (0.0} 351 (80.0) 168 (BE5.3) 520 (B8.9) 522 [ 88.9)
2 150 0 (0.0} 345 (58.0) 164 (B2.2) 511 (BT .4) 517 ([ 88.0)
2 270 0 (0.0} 332 (58.8) 120 (86.0) 500 [ B85.5) 502 [ 83.5)
2 330 0 (0.0} 321 (54.9) 1 (0.5) 487 (83.2) 485 [81.4)
2 360 0 (0.0} 270 [45.2) 0 (0.0} 411 [ 70.3) 481 [ 20.0)

* Includes aliskiren 300 mg / valsartan 320 mg and aliskiren § valsartan / HCTZ groups.
Resulis are presented for the study population excluding site 38.

Source: PT-fable 14.3-1.1
The most frequently affected system organ classes were infections and infestations (37.3%),
musculoskeletal and connective tissue disorders (22.6%), nervous system disorders (22.0%)
and gastrointestinal disorders (21.1%). The most frequently reported AEs in the treated
population were dizziness (9.3%), nasopharyngitis (8.8%), headache (8.0%) and diarrhea
(7.0%). Dizziness was reported in 56 (9.3%) patients. Dizziness was most often mild (43
patients, 7.2%) or moderate (12 patients, 2.0%) and transient in nature. One patient had severe
dizziness, which lasted for one day and resolved without treatment. Further, syncope was
reported in three patients at different severities (1 mild, 1 moderate, and 1 severe). The
majority of patients with dizziness (49 of 56 patients) were less than 65 years of age. Two of

135



Clinical-Statistical Review
Shen Xiao, M.D., Ph.D., Ququan Liu, M.D., M.S.
NDA 22-217; SN-000

Aliskiren/Valsartan (Valturna™)

the three patients with syncope were > 65 years of age at baseline. Diarrhea was reported as an
AE 1n 42 patients (7.0%) during the study. None of these AEs were serious. Twenty-eight
patients had events that were mild in nature, thirteen had events that were moderate, and one
had a severe event. Two patients (0.3%) discontinued due to diarrhea while receiving aliskiren
300 mg / valsartan 320 mg. For these two patients, the events were moderate in nature. At
discontinuation, diarrhea had resolved in one of the two patients. The one severe case of
diarrhea in aliskiren 300 mg / valsartan 320 mg resolved after three days without requiring
treatment. This patient had an active history of gastro-esophageal reflux disease and
diverticulitis. The patient continued in the study until completion. There were no cases of
colorectal neoplasms observed in this 12-month long-term study. Data were summarized in the
following tables 102 and 103.

Table 102: Number (%) of patients with AEs by system organ class, treatment group.

Aliskiren 150 mg!  Aliskiren 300 mg/ Aliskiren Aliskiren/ Total
valsartan 160 mg  valsartan 320 mg valsartan valsartan/HCTZ
alone alone

N =601 N =585 N=601 N=147 N=6M

Primary system organ class n (%) n (%) n (%) n (%) n (%)
Any system organ class 124 (208) 381 (85.1) 423 (TD4) 120 (80.8) 458 (7.2
Infiections and infestafions 20 (48 174 (287 187 (3110) 80 (254) 224 {373
Mervous system disorders 32 (53 87 (16.8) 17 (19.4) 20 (10.2) 132 220
Musculoskeletal and connective tissue disarders 17 (28) B2 (187 105 (17.8) 38 (18.3) 136 (22.8)
Gastrointestinal disorders 28 (4.7) 8 (15.2) 108 (15.14) A (10.7) 127 (2114
Respiratary, tharacic and mediastinal disorders 4 (07 52 (8% 54 (8.0 15 (78) 88 (110
Skin and subcutanecus tissue disorders 5 (08 44 (75 48 (82) 2 (1.2 ge (1.3
(General disorders and administration sife conditions B (1.3 431 (74) 51 (8.5) 18 (8.1) g4 (108
Injury, paisening and procedural complizations 2 (03 4 (7.0 43 (72) 15 (78 7188
Metabolism and nuirition disorders 13 (2.2) 7 (48 40 (67 13 (84) 58T
Psychiatric disorders 4 (07 8 (44 0 (48 210 H (53
Vascular disorders 2 (03 18 (32 2 (35 10 (51) 0 (50
Eye disarders 4 (07 15 (28) B3 B (44 28 (47)
Cardiac disorders 4 (07 11 (1.8 § (28 § (25 0003y
Reproductive system and breast disorders 0 (0.0 g (15 g (15 I (18 o
Investigations g (1.0 8 (14 4 (23 3 (15 17 (28
Ear and labyrinth disorders 2 (03 T {12 g (14 4 (20 3023
Renal and urinary disorders 5 (08 T {12 L RE: 1 (0.5 2020
Blood and lymphatic system disorders 0 (0g g (10 g (1.0 1 (0.5 7012
Neaplasms benign, malign., unspec. (incl cysis and palyps) 1 (02 g (1.0 T (12) 4 (20 t(18)
Immune system disorders 0 (00 4 (0N 4 (07 2 (10 g (10
Surgical and medical procedures 0 (0g 4 (0.7) 4 (07 0 (0.0 4 (07
Hepatobiliary disorders 0 (00 2 {03 2103 0 (0.0 2 (03

System organ classes are sorted in descending frequency, as reported in the aliskiren 300 mg / valsartan 320 mg alone column.
A patient with multiple adwerse events within a primary system organ class is counted only once.
Results are presented for the study population excluding site 28,

Souree: PT-fable 14.3.1-1.1
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Table 103: Number (%) of patients with common AEs (> = 2.0% in any group).

Aliskiren 150 mg Aliskiren 300 mg  Aliskiren/ Aliskiren/ Total

healsartan 160 mg I valsartan 320 valsartan valsartan/
Primary system organ alone mg alone HCTZ
class N =801 M = 585 N=601 N=187 N = 601

n %) n (%) n %) n (%) n {%)

Dizziness 15 (27} e (6T 50 (8.3) & (3.0) 58 (9.3
Masopharyngitis 5 (1.0 38 [ 6.7) 43 (7.2} 11 | 5.8) 53 (88
Headache 18 (2.7) 32 (5.8) g (7.5) 4 (2.0) 48 (&8.0)
Ciarrhea B (1.3} 27 (4.8) 34 (5T 10 (5.1) 42 (7.0}
Upper respiratory tract 2 (0.3 25 (4.3) 27 (4.8 G (3.0) 32 (53)
infection
Bronchitis 3 (0.5 24 (4.1) 27 (4.8) 4 (2.0) 31 (532)
Cough 1 (0.2} 23 (3% 24 (4.0) ¥ (38) 28 (4.8
Back pain 4 (D7) 12 (3.2) 22 (3T g (4.1) o (5D
Arthralgia 3 (0.5) 13 (3.1) 20 (3.3) 4 (2.0) 24 (4.0
Sinusitis 2 (0.3) 12 (3.1) 20 (3.3) & (3.0) 285 (4.2)
Urinary fract infaction 2 (0.3) 17 [2.8) 12 (3.0) 1 (0.5) 18 (3.2)
Mausea 3 (0.5) 15 (2.8) 2 (3m 3 (1.5) 21 (35)
Fatigus 4 (D7) 13 (2.2) W28 & (3.0) 23 (38)
Influgnza 1 (0.2) 12 [2.1) 12 {2.2) 1 (0.5} 14 2.3)
WVorniting 1 (0.2} 12 (2.1) 12 (232) 2 (1.0) 15 (2.8
Pharyngolaryngeal pain 1 (0.2) 11 (1.8) 12 (2.0) 1 (0.5) 13 (22)
Myalgia 3 (0.5 0 1.7) 1 (22 1 {0.5) 14 (2.3)
Pain in extremity 3 (0.5) 10 (1.7) 13 (22) 4 [(2.0) 17 (2.8)
Constipation 4 (0.7} g (14 12 (20 2 (1.0) 14 [ 23)
Dy=pepsia 2 (D0.3) 7 (1.2) g (1.8 4 (2.0} 13 (2.2)
Ostegarthritis 1 (0.2) T (1.2) g2 (1.3 5 2.8} 13 (22)
Muscle spasms o (0.0} g (1.0} g8 (1.0} 5 [2.5) 11 (1.8)
Hypercholesterclemia 8 (1.5 5 (0.8) 14 (2.3 o (0.0 14 (2.3
Rash 1 (0.2} 5 (0.9) g (1.0) G (3.0) 12 (2.0

Edema peripheral — There were 12 patients {1.8897%) in the Total column. Due to rounding conventions, it is isted
in the PT-table as 2.0%. It has been excluded from the above table.

Preferrad terms are sorted in descending freguency, as repored in the aliskiren 300 mg / valsartan 320 mg alens
column.
& patient with multiple episodes of an adverse event is counted only once.

*Faor 12 out of the 14 cases, the AE of hypercholesterolemia was reported based on the lab resulis at Visit 4

{baseline) which cccurred prior to the initiation of the study drug.

Resulis are presented for the study population excluding site 38

Source: PT-table 14.3.1-1.1
There were no deaths. The incidence of SAEs was 3.7% (22 patients). The most frequently
affected primary system organ classes were cardiac and vascular disorders, in five patients
(0.8%) and 4 patients (0.7%), respectively. One patient had 6 of the SAEs listed: cardiac failure,
with ventricular hypokinesia, pulmonary congestion, ascites, generalized edema, and
tachycardia; each resolving after 17-23 days. The events were moderate to severe in nature and
not suspected as related to study medication by the investigator. This patient was hospitalized
and discontinued due to these events. One patient was hospitalized with SAEs of subdural
hematoma,intracerebral bleeding and syncope, which were continuing at the time of study
discontinuation. One patient had severe hypotension required hospitalization, resolved after 2
days and required discontinuation from study medication. Eight patients discontinued study
treatment due to SAEs. In addition to the events in the two patients discussed above, angina
pectoris and retinal vascular thrombosis (occurring under low dose treatment) and acute MI
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(occurring under aliskiren 300 mg /valsartan 320 mg treatment), each resulted in
discontinuation.

In the treated population, 6.7% of patients had an AE leading to discontinuation and the most
frequently affected system organ classes were nervous system disorders (13 patients, 2.2%)
and gastrointestinal disorders (8 patients, 1.3%). The most frequently reported AEs leading to
discontinuation were dizziness (n=6, 1.0%), and headache, and hypotension (4 patients each,
0.7%). The nature and frequency of AEs was not unusual for this population and drug class.

One patient in the group of aliskiren/valsartan/HCTZ discontinued at day 296 due to low
potassium results, which developed during study treatment period, and elevated creatinine
kinase, glucose and triglycerides, which were present prior to study treatment. This patient had
a potassium level of 4.3 mmol/L at entry and ranging from 3.0 to 3.9 mmol/L during study
participation. Adverse events of hypokalemia, hyperglycemia and hypertriglyceridemia were
noted at Day 117 and continued through discontinuation.

Data of patients with deaths, SAEs, and discontinuation of study drugs due to AEs were
summarized in the following tables 104, 105, and 106.

Table 104: Number (%) of patients with deaths, SAEs, adverse events and abnormal laboratory
values leading to permanent discontinuation of study drugs.

Aliskiren 150 Aliskiren 300 Aliskiren Aliskiren Total
mg ivalsartan  mg fvalsartan hvalsartan fvalsartanfHCTZ
160 myg alone 320 mg alone
N = 601 N = 585 N=&01 M =137 N = &
Category n {%) n (%) n (%) n |%) m (%)
Dizaths 0 (0.0} 0 (0.0 o (0.0 0 (0.0 o (0.0
SAE:s 3 (05 14 [2.4) 17 (2.8) 5 (2.8) 22 (37)
AE discontinuations 10 (1.7} 27 (4.8) 38 (-3.:]]3 4 (20) 40 (E.T)
Drug-related AE 5 (0.8 1|8 (3.2) 24 (4.0) 2 {10 28 (4.3)
dizconfinuations
SAE discontinuations 3 (0.5) 5 (0.89) 2 (1.3 0 (0.0) 8 (1.3
Abn. laboratary result 1 (02" 1 (o2)° 2 (o3’ 1 (0.5)° 2 (0.5

discontinuations

SAE = Serious adverse events AE = adverse events  Abn. = Abnorma
& patient with multiple episodes of an adverse event is counted only once or categeries for discontinuations are
not mutually exclusive.
Resulis are presented for the study population excluding site 35.

Abnormal lab result present at baseline; however result was not available until after the patient had entersd
treatment period
©  Patient 0511/00012 with hypokalemia
*  patient 0524/00005 had two AEs l=ad ng to study drug discontinuation, cne which started while the patient
was receiving aliskirenfvalsartan 150/180 mg alone and the second while receiving aliskiren/valsartan 300/320 mg
alone. Therefars, the sum of AE discontinuations across the three treatment groups does not match the number
of patients in the Total column.
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Table 105: Number (%) of patients with any SAEs by preferred term.

Aliskiren 150 Aliskiren 300 Aliskiren Aliskiren Total

mg fvalsartan  mg lvalsartan hvalsartan fealsartanfHCTZ

160 mg alone 320 mg alone

N = &01 M = 585 N=&01 N =157 N = &0

Preferred term n (%) n (%) n {%) n (%) n %)
Any SAE - fotal 3 (0.5) 14 (24) 17 (2.8) 5 (2.8) 2 (3T)
Accidental overdose o (0.0 1 (0.2) i (0.2) 0 (0.0 1 (02)
Aortic aneurysm o {(0.0O) 1 (D02} i (0.2) 0 (0.0 1 (0.2)
Appendicifis 0 (0.0 1 (0.2) i (0.2) 0O (0.0 1 (02
Arthralgia 0 (0.0 i (0.2) i (0.2) o (0o 1 (0.2
Ascites 0 (0.0} 1 {027 i (0.2) o {00 1 (0.2
Breast cancer o {00 1 (0.2) 1 (0.2) o (0.0 1 {02)
Cardiac failure 0 (0.0 1 {02} i (0.2) o (0.0 1 (02
Cerebral hemorrhage o (0.0) 1 (0.2) : 1 (0.2) 0 (00 1 {02)
Galloladder disorder o (0.0) 1 (0.2) 1 (0.2) o {0.0) 1 (02)
Generalized edema o (0.0 1 (02’ 1 (0.2) 0o (0.0 1 (02)
Hyper=nsion o (0.0) 1 (0.2) 1 (0.2) 0o (0.0) 1 (02
Hypotension 0o (0.0 i {0.2) i {0.2) 0 (0.0) 1 (0.2
Myocardial infarct. 0o (0.0} i (0.2) i (0.2) o (0.0 1 (02
Dsteoarthritis 0 (0.0) 1 (0.2) i (0.2) 1 j0.5)° 2 (03
Pulmaonary congestion 0 (0.0} 1 (032)° 1 {(0.2) o (00 1 {02)
Subdural hematoma 0 (0.0 1 {02)°? i (0.2) o (0.0 1 (02)
Substance abuss o (0.0) 1 (0.2) i (0.2) o (0.0 1 (02)
Syncope o {(0.0O) 1 IZI.2}! i (0.:2) o {0.0) 1 (02)
Tachycardia 0 (0.0) 1 (02" i (0.:2) o {0.0) 1 (02)
Therapeutic agent toxicity o (0.0 1 (0.2) 1 (0.2) o (0.0 1 (02)
Ventricular hypokinesia o0 (0.0) 1 (0.2)° 1 (0.2) o (0.0 1 ({02)
Acute myocardial infarct. 1 (0.2) 0 (0.0} i (0.2) o (0.0 1 (02
Angina pectoris 1 (02)° 0 (0.0) i (0.2) 1 [ 0.5) 2 (03
Asthma 0 (0.0 0 (0.0) 0 (0.0) 1 [ 0.5) 1 (02
Deep vein thrombosis o (0.0) o (0.0o) o (0.0) 1 (0.5) * 1 (02)
Dizziness 1 (02° 0o (0.0} i (0.2) o (0.0 1 (02)
Hypoglycemia o (0.Oo) 0 (0.0} 0 (0.0} 1 [ 0.5) 5 1 (02)
Malignant melanoma o0 (0.0 0 (0.o) 0 (0.0) 1 (0.5) 1 (02)
FPeritoneal abscess o0 (0.0) o (0.0} 0 (0.0) 1 ([ 0.5) 5 1 {02)
Retinal vascular thromb. 1 (0.2) 0 (0.0) 1 (0.2) 0o (0.0) 1 (02

infarct. = infarction

thremb. = thrombosis

Preferrad terms are soried in descending frequency, as reported in aliskiren 300 mg / valsartan 320 mg alons.
& patient with multiple episodes of an adverse event is counted only oncs.
Resulis are presented for the study population excluding site 38.

'Patient 0026/00005  *Fatient D0S4/00004
Source: PT-table 14.3.1-1.5 and PT-listing 14.3.2-1.2

*Patient 0025/ 00001
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Table 106: Number (%) of patients with AEs leading to discontinuation by preferred term.

Aliskiren 150 Aliskiren 200 Aliskiren Aliskiren Total

mg fvalsartan mg fMvalsartan MNWalsartan fvalsartaniHCTZ

1&0 mg alone 320 mg alone

M = &01 M = 585 N=501 M =187 M= &01

Preferred term n (%) n (%) mn { %) n {%a) [ %)
Any AE leading fo 10 (1.7} 27T (4.8) 38 (5.00 4 (Z0) 40 (8.7)
discontinuation - tota
Dizziness 2 (0.2} 4 (0.7 g (1.0 o (o.m & (1.0}
Hypotension 1 (0.2} 3 (0.8) 4 (0.7 o (00 4 (D.7)
Diarrhea o (0.0} 2 (0.2} 2 [{0.2) o (0.0 2 (0.2
Fatigus 1 (D.2) 2 (0.3) 3 (0.8 o (00 3 (0.5)
Hyperkalamia 0 (0.0 2 {0.3) 2 (0.3 o (0.0} 2 (0.3)
Headache 2 (0.3) (0.2 4 (0.7 o (0o 4 (0.7}
Syncope o (0.0} 2 (0.3} 2 (0.2 o (0.0 2 (0.3
Cardiac failure o (0.0} 1 (0.2) T (0.2 o (o.m 1 (D0.2)
Myocardial infarct. o (0.0} i (0.2) 1 (0.2 o (0o 1 (0.2}
Tachycardia i (0.2) 1 (0.2} Z2 (0.3 o (0.0} 2 (0.3)
Wenfricular hypokinesia o (0.0 1 {02y 1 {0.2) o (0.0 1 { 0.2)
Ascites o (0.0 1 (0.2) T (0.2 o (0.0 1 (0.2)
Sastrointestinal disorder o (0.0 1 {02y 1 {0.2) o (0.0 1 { 0.2)
Mausea 1 (0.2) 1 (0.2) zZ (0= o (om 2 (0.2
Chest discomfort 0 (0.0} 1 (0.2} 1 ¢ 0.2 o (0.0 1 { 0.2)
Zeneralized edema o (0.0 1 0.2y 1 0.2 o (0.0 1 { 0.2)
Sinusitis o (0.0} 1 (0.2} 1 {0.2) o 0.0) 1 (D0.2)
Accidental overdoss o (0.0} 1 {0.2) 1 {0.2) o (0.0 1 { 0.2)
Subdural hematoma o (0.0 1 (0.2 1 £0.2) [ oo 1 {0.2)
ECG T wave abnormal o (0.0} 1 (0.2 1 ¢ 0.2 o (0.0) 1 { 0.2)
Heart rate irregular o (0.0} 1 (023 1 {0.2) o ¢ 0.0h 1 { 0.2}
Myalgia o (0.0} 1 ([ 0.2) T (02 o (0.0 1 (D.2)
Zersbral hemorrhage o (0.0} 1 {02y 1 0.2 o (0.0 1 { 0.2)
Lethangy o (0.0} 1 (0.2) 1 (0.2 o (00 1 (D.2)
Transient ischemic attack o (0.0 1 {023 1 {0.2) o (0.0 1 { 0.2)
Dyspnea o (0.0} 1 (D.2) T (0.2 o (om 1 ({D0.2)
Fulmonary congestion o (0.0} 1 {0.2) 1 {0.2) o (0. 1 { 0.2)
Dermatitis o (0.0 1 (D.2) 1T (0.2 o (om 1 (D0.2)
Urticaria o (0.0} 1 (0.2) i ({02 o (0.0) 1 (0.2)
Acute myocardial infarct. 1 (0.2} o (0.0 1 0.2 o (0.0 1 { 0.2)
Angina pectoris 1 {02} o 0.0) 1 0.2 o (0.0 1 { 0.2)
Tinmitus 1 {0.2) o (0.0} 1 {0.2) o (0.0) 1 (0.2}
Retimal wascular 1 {10.2) o 0.0} 1 {0.2) o 0.0) 1 { 0.2)
thrembosis
Abdominal distension 1 {02} o (0.0} 1 {0.2) o (0.0 1 { 0.2)
Dyspepsia 1 (0.2) o (0.0 1 (032) o (00 1 (0.2)
Weight increased 1 (0.2} o (0.0) 1 (0.2 o (0.0 1 ({0.2)
hMuscle spasms o (0.0 o (0.0 o [ 0.0} 1 (0.8) 1 {0.2)
Folymyalgia rheumatica o (0.0 o 0.0y o {0.m 1 £ 0.5) 1 {0.2)
Depression suicida 1 (0.2 o {00 1 {0.2) o (0.0} 1 { 0.2)
Insomnia 1 (0.2 o (0.m 1 (0.2 o (0.0) 1 {0.2)
Dermatitis allergic o (0.0} o (o o (0o 1 (0.8 1 {0.2)
Rash 0 (0.0} o (0.0 o (0.0 1 (0.5) 1 { 0.2}
Skin irritation 1 (0.2} o (0.0} 1 (0.2 o (0.0 1 {0.2)
imfarct. = infarction

Freferrad terms are sorted in descending frequency, as reported in aliskiren 3200 mg { valsartan 220 mg alons.
& patient with multiple episodes of an adverse event is counted only once.
Resulis are presented for the study population excluding site 35

Source: PT-table 14.3.1-1.6 ana PT-listing 14.3.2-1.3

The AEs had an incidence of < 2% but may be of special interest for this combination
treatment based on the pharmacologic effect of the drugs in the regimen including
hyperkalemia and hypotension. During the 54-week study treatment, there were 6 patients
(1.0%) with hyperkalemia patients. The incidents occurred in five patients treated with
aliskiren 300 mg / valsartan 320 mg and one patient while treated with
aliskiren/valsartan/HCTZ. Two of the patients discontinued due to hyperkalemia: one event
lasted for 38 days, and one event was continuing at discontinuation. The remaining four
patients with hyperkalemia had events that did not require additional treatment or study drug

140



Clinical-Statistical Review
Shen Xiao, M.D., Ph.D., Ququan Liu, M.D., M.S.
NDA 22-217; SN-000

Aliskiren/Valsartan (Valturna™)
interruption. Two of these patients completed the study, and two discontinued participation for
reasons unrelated to hyperkalemia.

There were six patients (1.0%) who experienced hypotension during the study. Five patients
had non-serious AEs of hypotension, which were moderate in severity. The duration for these
five cases was four days for two patients, 20 days for one patient, and ongoing at the time of
discontinuation for two patients. Patient 0503/00007 (aliskiren 300 mg / valsartan 320 mg)

had severe hypotension lasted for 2 days and required hospitalization and treatment with i.v.
fluids with electrolytes. The event was reported as a SAE. Four of the six patients were
discontinued due to the hypotension. In the remaining two patients, one was treated by
temporarily stopping HCTZ for about 2.5 weeks, and one required no treatment. A total of four
patients (0.7%) experienced mild, non-serious orthostatic hypotension. None of the events
were considered SAEs or required study drug discontinuation. Patient 0003/00014 had mild
orthostatic hypotension, which resolved without treatment after 16 days. Approximately two
months later, this patient had onset of moderate dizziness that resulted in discontinuation from
the study. Patient 0083/00001 had orthostatic hypotension that resolved without treatment after
22 days, and had a concomitant AE of hyperkalemia and a history of chronic obstructive
pulmonary disease (COPD). The two remaining cases had mild orthostatic hypotension, which
required no treatment. None of the patients with orthostatic hypotension also reported
hypotension.

A few patients had notable changes from baseline in hematology tests including:

* Hemoglobin > 20% decrease: 8 patients (1.4%) met the criteria; 1 patient was within the
normal range (0.1%).

* WBC > 50% increase: 19 patients (3.3%) met the criteria; 8 patients (1.4%) were within the
normal range.

* Platelets > 75% increase: 9 patients (1.6%) met the criteria; 3 patients (< 0.1%) were within
the normal range.

For the clinical chemistry, a low proportion of patients had shifts from normal biochemistry
values at baseline to values outside the normal range including:

* BUN > 50% increase: 197 patients (33.5%) met the criteria; 131 patients (22.3%) were
within the normal range.

* Uric acid > 50% increase: 22 patients (3.8%) met the criteria; 16 patients (2.8%) were
within the normal range.

* Creatinine > 50% increase: 21 patients (3.6 %) met the criteria; 3 patients (0.5%) were
within the normal range.

* Potassium > 20% increase: 74 patients (12.6%) met the criteria; 62 patients (10.5%) were
within the normal range.

Overall, 20 patients (3.4%) had potassium > 5.5 mmol/L with more patients not receiving
HCTZ add-on. Among the 20 patients whose potassium values exceeded 5.5 mmol/L, 16 had
transient elevations that returned to normal at subsequent or final visits. At final visits,
potassium levels remained high in three patients in the aliskiren/valsartan group (ranging from
5.5 — 8.5 mmol/L) and one in the aliskiren/valsartan/HCTZ group (ranging from 5.9 mmol/L).
In one of these patients (0042/00011; aliskiren/valsartan, Potassium = 8.1 mmol/L), the
laboratory blood sample was obtained after the patient had discontinued study medication for
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three days. The AEs related to increased potassium or hyperkalemia were reported in a total of
six patients, and resulted in discontinuation in two patients.

Twenty three patients (3.9%) had potassium < 3.5 mmol/L with the majority of them (17
patients) receiving HCTZ add-on. Overall, 78% (18 of the 23 patients) of the patients with
potassium value < 3.5 mmol/L had transient decreases that returned to normal at subsequent or
final visits. Seventeen of the 23 patients completed the study. Of the six patients who did not
complete study, one discontinued due to an AE of hypokalemia and the remaining were lost-to
follow up or withdrew consent. Three patients had low potassium at final visit. Of the two
patients with creatinine values > 176.8 umol/L, one had associated clinically notable increases
in BUN; however, both laboratory test values returned to within normal range at subsequent
visits and at the end of study, and the other patient was lost to follow up. Data of laboratory
parameters were summarized in the following table 107. There were total 13 patients who had
creatinine values >132.6 umol/L (1.5 mg/dl) and >30% from baseline during the study and 3
patients remaining the abnormal values at the end of study.

Table 107: Percentage of patients with specified criteria in selected labs by laboratory
parameter.

Laboratory test Aliskiren/valsartan*  Aliskiren/valsartan/HCTZ * Total
N = 404 N =137 N =801
n {%) n (%) n (%)
Potassium < 3.5 mmaolL
Total Mo, —n (%) 3@t (100} 187 (100) 588 (100}
Low (#] 5 (1.5 17 (8.8) 23 (2.8
Potassium = 5.5 mmaoliL
Taotal Mo, —n (%) g1 (100} 197 (100} 588 (100}
High (# 16 (4.1} 4 (2.0 20 (2.4)
Fotassium 2 §.0 mmalL
Total Mo, —n (%) ag1 (100} 197 (100} 588 (100}
High (#) 3 (0.8) 0 (0.0} 3 {0.5)
Creatinine » 178.8 umolL
Total Mo, —n (%) 2e1 {100} 187 {100} 588 (100}
High {#) 1 {0.3) 1 (0.5) 2 (0.3)
Blood urea nitrogen > 14.28 mmalL
Total Mo, —n (%) g1 (100} 167 (100} 588 (100}
High {#) 2 (0.5) 3 (1.5 5 {08

* Aliskiren/valsartan group is defined as patients who received only aliskirenivalsartan (without HCTZ) in the
study. "Aliskirenivalsartan/™CTZ' group is defined as patients who received HCTZ in addition to aliskirenivalsartan
at any time during the study.

# A further classification of patients who meet the specified criterion with respect to laboratery normal ranges. It
indicates that the extreme (highestlowest) post-baseline test value is either above or below the normal range.

Fercentages based on the number of patients with laboratory results.
Resulis are presented for the study population excluding site 38.

Source: PT-table 14.3-23

Changes of vital signs, physical findings, and other observations related to safety from baseline
to endpoint and at each time point, including endpoint, were generally small and clinically
insignificant. The incidence of orthostatic blood pressure change (defined as a decrease of > 20
mmHg in systolic blood pressure or a decrease of > 10 mmHg in diastolic blood pressure when
a patient moves from a sitting position to a standing position) at each visit was summarized in
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the following table 108. When orthostatic blood pressure changes at any visit post-baseline
were counted, the incidence was 11.3%.

Table 108: Number (%) of patients with orthostatic blood pressure change.

Aliskiren/ Aliskiren/

walsartan * walsartandHCTZ * Total
N=404 MN=19T7 M=&01

Week [Visit) Taotal n (2] Total n (%) Total n [ %]
Baseline [Visit 4) 404 4 (1.0} 167 3 (1.5) 801 T 1.2
Week 2 (Visit 5) 396 g (1.5) 187 5 (2.8) 583 11 (1.8}
Week 4 (Visit &) 388 g (1.8) 184 2 (1.0) 580 5 (1.4)
Week 8 (Wisit 7) 370 a (2.2 187 4 (2.0 567 12 (2.1}
Wesk 10 (Visit 2) 356 5 (1.4) 1848 3 (1.5) 562 B {1.4)
Wesk 14 (Visit 9} 348 5 (1.4} 187 8 (2.0) 543 11 (2.0}
Week 18 (Visit 10) 336 g (1.8) 1632 4 (2.1) 52 10 (1.9}
Week 28 (Visit 11) 336 1 0.2} 188 1 (0.5} 523 2 (0.4}
Week 41 (WVisit 12) 32T T2 177 2 (1.1} 504 a2 (1.8}
Wesek 54 (Visit 13) 322 a2 2_5) 169 3 (1.8) 491 11 (2.2}
Endpoint ** 397 9 (2.3) 187 3 (1.8) 584 12 (2.0}
Anvy visit (post- 397 2+1 (10.3) 187 28 (13.2) S04 87  (11.3)
basslina)

* Aliskirenfvalsartan group is defined as patients who received only aliskiren/valsartan {without HCTZ) in the
study. "Aliskirendwalsartan/HCTZ' group is definaed as patienis who received HCTZ in addition to aliskiren/valsartan
at amy time during the shudy.

Orthostatic blood pressure change is defined as a decrease of 2 20 mmHg in systolic blood pressure or a
decreass of = 10 mmHg in diastolic blood pressure when a patient mowes from a sitting position to a standing
prositicn.

** Endpeoint is the value at Wesk 54 [Visit 13 or the last cbservation carried forward (LOCF)) basad on the
awvailabkility of measurements.

A patient is only counted once if the pafient has orthostatic blood pressure changes at any time from baseline [WVisit
4}
Results are presented for the study population excluding site 28.

Source: PT- table 14.3-3 4

10.1.3.6. Summary and Conclusions

The study was conducted to support the registration of the combination of aliskiren/valsartan
for the treatment of essential hypertension in long—term. In this open-labeled and uncontrolled
study, the data summarized here demonstrated that the combination of aliskiren/valsartan is
effective as a long-term treatment for patients with hypertension.

From safety aspect, this study demonstrated that the combination of aliskiren/valsartan with or
without the addition of HCTZ is well-tolerated when used as a long term treatment in

patients with hypertension. The AE profile seen is expected for this patient population and
drug class. Diarrhea is an AE that has been associated with the aliskiren treatment, especially
at the high dose (> 300 mg). The incidence of diarrhea was 7.0%, which is slightly higher than
that seen in previous short term studies with aliskiren. The majority of the diarrhea cases
resolved while patients continued on the treatment. There were no patient deaths and the
number of patients with SAEs is acceptable. The incidences of AEs of hypotension and
orthostatic hypotension reported as AEs were 1.0% and 0.7%, respectively. The proportion of
patients with orthostatic blood pressure changes at any time during the study (11.3%) was not
unexpected.

The lab analyses showed no noteworthy findings in hematology. Agents that block the RAS

are known to have potential to increase serum potassium. In this study the incidence of
hyperkalemia defined as serum potassium > 5.5 mmol/L was 3.4% and there were three
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patients (0.5%) with a potassium level over 6.0 mmol/L. There three patients (0.5%) with
serum level of creatinine> 132.6 (1.5 mg/dl) and >30% from baseline at the end of study.

Overall, the safety profile of the combination regimen, aliskiren 300 mg / valsartan 320 mg
with or without the addition of HCTZ was acceptable.

10.1.4. Study No: SPP100A 2331. An eight week, randomized, double-blind, parallel-group,
multicenter study to evaluate the efficacy and safety of the combination of aliskiren/valsartan /
HCTZ (300/320/25 mg), compared to the combinations of aliskiren/HCTZ (300/25 mg) and
valsartan/HCTZ (320/25 mg) in patients with essential hypertension not adequately responsive
to HCTZ 25 mg

10.1.4.1. Objectives

The primary objective of this study was to demonstrate that the combination of aliskiren
/valsartan/HCTZ (300/320/25 mg) has superior efficacy compared to the combinations of
aliskiren/HCTZ (300/25 mg) and valsartan / HCTZ (320/25 mg) in reducing mean sitting
diastolic blood pressure (msDBP) from baseline to the end of 8 weeks of treatment in patients
with hypertension not adequately responsive to HCTZ 25 mg. In addition, the safety and
tolerability profile of all treatment groups were evaluated.

10.1.4.2. Study design

This was a randomized, double-blind, parallel group, multicenter, active-control, dose
escalation study primarily comparing the efficacy and safety of the combination of
aliskiren/valsartan/ HCTZ (300/320/25 mg) to the combinations of aliskiren/HCTZ (300/25
mg) and valsartan / HCTZ (320/25 mg) in hypertensive patients who were not adequately
responsive to HCTZ monotherapy. The total duration of study participation for each patient,
inclusive of all phases, was approximately 12 weeks, and consisted of two periods, as shown in
the following figure 13. Approximately 1540 patients from approximately 100 centers were
planned for screening so that approximately 624 adult patients with essential hypertension who
did not demonstrate adequate blood pressure response after 4 weeks of treatment with HCTZ
could be randomized (156 in each of the four treatment groups). The assessment schedule was
summarized in the following table 109.
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Figure 13: Study design

Period Single-blind HCTZ Run-in Double-blind treatment

Dwuration 4 weeks Initial dose — 4 weeks Titrated dose — 4 weeks
Wisit 1 2 3 4 5 g T a 9

Day -28 =21 -14 1 8 15 29 43 56

Study treatments

X-Randomization

Aliskiren 150 mg /
HCTZ 25 mg o.d.

Aliskiren 3200 mag f
HCTZ 25 mg o.d.

“alsartan 160 f
HCTZ 25 mg o.d.

“alsartan 320 mg /
HCTZ 25 mg o.d.

HCTZ 12.5 mg

HCTZ 25 mg

Aliskiren 150 mg /
“Walsartan 160 mg
HCTZ 25 mg od. ®

Aliskiren 200 mg /
“alsartan 320 mg f
HCTZ 25 mg o.d.

HCTZ 25 mg o.d

HCTZ 25 mg o.d

Titration cccurred at Day 29 (Visit 7) of double-blind treatment.
f Dwration refers to the ime between the current visits.
“Aliskiren/valsartan/HCTZ (150/160/25 mag) treatment arm was treated with valsartan/HCTZ (160/25 mqg) for the
first wesk followed by aliskiren/valsarian/HCTZ (15016025 mg) for 3 weeks.

Table 109: Assessment schedule

Period Cate- Single-blind HCTZ Run- Double-blind treatment
gory’ in

Wisit 1 2 3 4 5 & T a8 =]

Day -2a -21 -14 1 8 15 29 43 55

Duration (weeks)? 4 8

Informed consent = >

Inclusionfexclusion criteria s x * * >

Demography and histories: medical, Os b

hypertension, smoking

Taper { discontinue antihypertensive = x

medications

Height, waist circumference DS >

Weight Ds . o

Blood Pressurg and Fulse Ds X > > > > > x > bl

Complete physical exam S x o

ECG DS x o

Complete laboratory evaluations? Ds x 0 e

Electrolytes f BUMN and creatinine” DS > >

Hbae DS x

Serumdurine pregnancy test® Ds x L =

Biomarkers ("established” andfor DS * X

optional) in a subset of patients)

Beneficial side effects DS > X x > x X x x

Adverse events Ds X X x X > x > bt

Friorfconcomitant meds [l > » x * » » x * o
fincl. antihypertensives]“

Randomization DS x

Call VRS = > X > X X X

Dispense study drugs S *x > = > x

Drug accountability™ 5 > > > X b

End of Study Phase Information DS 0

End of Study Information DS -

Screening log Os >

1 Category: indicates if data are entered into the database (DS) or in source documents only

2 Laboratory samples obtained with patient in a fasting state, lipid profile was completed at Visits 4 and 9.

women of childbearing potential only. Visits 1 and 9 serum samples tested by central laboratory; Visit 4 urine
pregnancy tests by site study staff prior to the first dose of study drug.

= Antihypertensive meadication and priorfconcomitant madications wera collected at Wisit 1 After Visit 1, any
medication taken other than the study drug was considered a concomitant medication.

Svrisits 2, 6 and 8 compliance was discussed with patient to confirm sufficient study drug remained for next visit.
At Visits 2, 4, 5, 7 and 9 drug was collected, counted, and recorded in the Drug Accountability Log.

* Assaessmenis were required for patients who discontinued double-blind study drug
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10.1.4.3. Efficacy summary

The demographic and other baseline characteristics were summarized in the following tables
110 and 111. The treatment groups were generally comparable with respect to demographics
and baseline characteristics. The majority of patients were Caucasian (86%); more than half of
the patients (57%) were male. The mean age of patients was 53.2 years with a mean duration of
hypertension of 8.4 years. Approximately 15% of patients were 65 years of age or older, and
3% were 75 years of age or older. The valsartan/HCTZ group had a slightly greater mean age
(55 years) and a greater proportion of patients > 65 years old (21%) compared to the other

three treatment groups. Approximately half (53%) of patients were obese (BMI > 30 kg/m?2),
while 12% of patients were diabetic and 53% fulfilled the criteria for metabolic syndrome.

Table 110: Analysis population for each treatment group (randomized patients)

Aliskiren
Aliskiren Valsartan ! Valsartan
HCTZ IHCTZ I HCTZ FTHCTZ Total
Population n (%z) n (%) n (%a) n (%) n (%)
Randomized population 162 (100) 166  (100) 1865 (100) 168 (100) 641 (100)
Intent-to-treat population {ITT) 151 (99.3) 164 (98.8) 154 (99.4) 168 (100) 637 (99.4)
Safety population (SAF) 152 (100) 165 (99.4) 154 (99.4) 168 (100) 5§39 (99.7)
Fer Protocol population (PF) 118 (7T7.6) 131 (78.9) 129 (B3.2) 186 (92 3) 533 (83.2)

Fercentage (%) is calculated using the randomized population as the denominator.
Source: PT-table 14 1-2.1

Table 111: Patient background characteristics by treatment group (randomized population)

Aliskiren

Aliskiren Valsartan S Valsartan
SFHCTZ

HCTZ S HCTZ fHCTZ Total
Demographic variable N =152 M = 166G N =155 N =168 N = 841
Sex —n (%) Female 58 (38 2) T4 (44.6) 67 (43 2) 7T (458) 276 (43 1)

Male o4 (61.8) o2 (55.4) 88 (56.8) o1 (54.2) 365  (56.9)
Race —n (%) Caucasian 131 (86.2) 141 (84.9) 135 (287.1) 147 (87.5) 554 (86.4)
Black 13 ( B.6) 16 { 9.8} 14 (9.0} 15 { 8.9) 58 (9.0}
Asian 3 (20) 5 (30) 4 (26) 1 (06} 13 (200
Mative American o { 0O.0) O {00y o {00y 1 {0.6) 1 (0.2)

- Other 5 (2.3 4 {(2.4) 2 (1.3 4 (Z.4) 15 (2.3)
Ethnicity Hispanic/Latino 28 (12.4) 20 (1Z2.0) 26 (16.8) 31 (18.5) 105 (16.4)
—n (%) Indian (Indian 1 { 0.7} o (0.0 1 0.6) o (0.0} 2 (0.3)

subcont. )
Mixed ethnicity 0O (0.0} 4 (2.4) O (0.0 1 (0.6} 5 (0.8)

B Other 123 (80.9) 142 (85 5) 128 (82 .8) 136 (81.0) 520 (82 5)
Age Group =65 136 (89 5) 142 (86 1) 123 (79 4) 141 (82 9) 543 (84 7)
— %] = B5 16 {10.5) 23 {13.2) 32 {20.5) 27 {(16.1) @2 (15.3)

=75 3 (2.0} 4 (2.4) 6 (3.9) 4 (2.4 17 (2.7}
Age (yrs) n 152 166 155 168 64
Mean (S0 52 6 (993) 52 3 (10.90) 550 (11.40) 529 (10832) 522 (10.81)
Duration of n 149 161 151 162 623
hypertension (yrs} Mean (SD) 8.0 (7.42) 7.8 (7.38) 9.2 (8.96) 5.5 (B.06) 8.4 (7.98)
Body mass index mn 152 166 154 156 638
(BMI) (kg/m™) Mean (SD) 31.8 (6.13) 31.2 (6.28) 31.3 (5.85) 21.9 (B.21) 21.6 (6.12)
Obesity™ Yes 80 (52.6) 84 (50.6) 7S (50.3) o6 (57.1) 338 (52.7)
— (%) Mo T2 {47.4) 852 (49.4) 7S {49.0) 7O (41.7) 300  (46.8)
Metabolic Yes an (52 6) BT (52 4) TE (49.0) 095 (57 1) 339 (52 .9)
syndrome# MNo T2 (47T.4) 7O (47 8) TE (503} T2 (42 o) 301 (47.0)
— %) Mot available 0 (0.0} 0O (0.0} 1 { 0.6} 0 (0.0} 0 (0.0)
Diabetes Yes 21 13.8) 20 (12.0) 19 (12.3) 18 (10.7) T8 (12.2)
— N (%) Mo 131 (86.2) 146 (88.0) 136 (87.7) 150 (89.3) 553 (87.8)

S0 = standard dewviation.
* Ohesity = ves if BMI = 30 kasmZ.
# Metabolic Syndrome=Yes, if any 3 of the following are true:
1. wWaist circumference =102 cm (40 in) for men, or = 28 cm (35 in) for women;
2 Triglycerides = 150 mgfdLl (1.69 mrmeal/L);
2. HDL cholesterol =40 mgydL {104 mmol/L )} for man, or =50 mgfdL {(1.29 mmol/L) for womeaen;
4. SBF = 1320 /7 or DBP = 285 mmHg;
5. Fasitimg glucose = 110 ma/dL (6.1 mmoliL).
Source: PT-table 14.1-3.1a

The primary efficacy evaluation was the change from baseline in msDBP at the Week 8
Endpoint. The aliskiren/valsartan/HCTZ (300/320/25 mg) group had statistically greater mean
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reductions in msDBP at the Week 8 Endpoint, with further reductions of 5.4 mmHg (compared
to the aliskiren/HCTZ 300/25 mg group) and 2.4 mmHg (compared to the valsartan/HCTZ
320/25 mg group). All four treatment groups demonstrated statistically significant changes
(p<0.0001) in msDBP from baseline at Week 8 Endpoint. Both the aliskiren/HCTZ (300/25 mg)
and valsartan/HCTZ (320/25 mg) groups had statistically greater mean reductions in msDBP
(4.1 mmHg and 7.1 mmHg, respectively) over the HCTZ 25 mg group at the Week 8 Endpoint.
Data were summarized in the following table 112.

Table 112: Statistical analysis of change from baseline in mean sitting diastolic blood pressure at Week
8 Endpoint (ITT population)

Treatment group N LSM change from baseline (SE)

HCTZ 151 -6.4 { 0.70)
Aliskiren/HCTZ 164 -10.5 { 0.67)
“alsartan/HCTZ 154 -12.5 { 0. 70)
Aliskiren/valsartan/HCTZ 168 -15.9 ({ 0.67)
LSM difference in change 95%: Cl for

Painwise comparison from baseline (SE) LSM difference p-value’
Aliskirenfvalsartan/HCTZ ws. Aliskiren/HCTZ 5.4 ( 0D.95) {-7.27, -2.58) =0.0001*
Aliskiren/valsartan/HCTZ ws. Valsartan/HCTZ -2.4 { 0.95) { -4.31, -0.52) 0.0 124>
AliskirenHCTZ ws. HCTZ -4.1 { 0.97) { -6.05, -2.23) =0.0001*
“Walsartan/HCTE ws. HCTE -1 {0.99) { -9.08, -5.20) =0.0001*
Aliskiren/fvalsartan/HCTZ ws. HCTZ -S.58 { 0.97) (-11.46, -T.65) =0.0001*
SE = Standard Error; LSM = Least Square Mean; Cl = Confidence Interval

Least sguare mean, confidence intervals, and p-values were from an AMNCOWA model containing treatment,
region, and baseline.

! p-values and treatment comparisons were evaluated at the average baseline level.

* Indicates statistical significance at 0.05 lavel.

Mote: Patients receiving the active treatments weare treated with aliskiren (150 mg) and/or valsartan {150 mg) for 4
weeks followed by 4 weeks of aliskiren (300 mg) andfor valsartan (320 mg).

Source: FT-table 14 2-1.1.

For the changes of systolic pressure, the aliskiren/valsartan/HCTZ (300/320/25 mg) group had
also statistically greater mean reductions in msSBP at the Week 8 Endpoint, with further
reductions of 6.5 mmHg and 3.3 mmHg (aliskiren/HCTZ 300/25 mg and valsartan/HCTZ
320/25 mg groups, respectively). Aliskiren/HCTZ versus HCTZ monotherapy: Greater and
statistically significant mean reductions in msSBP were observed in the aliskiren/HCTZ 300/25
mg group when compared to the HCTZ monotherapy group at the Week 8 Endpoint. The
aliskiren/HCTZ 300/25 mg group had further reductions in msSBP of 8.7 mmHg at the Week 8
Endpoint. Data were summarized in the following table 113.

Table 113: Statistical analysis of change from baseline in mean sitting systolic blood pressure
at Week 8 Endpoint (ITT population)

Treatment group N LSM change from baseline (SE)
HCTZ 151 6.3 ( 1.12)
Aliskiren/HCTZ 154 -15.0 ¢ 1.08)
“alsartan/HCTE 154 -183(1.12)
Aliskirenvalsarmtan/HCTZ 158 -21.6 ( 1.07)

LSM difference in change as5% Cl for
Pairnwise comparison from baseline (SE) LSM difference p-value’
Aliskirenfvalsarian/fHCTZE ws_ Aliskiren/HCTE -5.5 0 1.51) [ -9 .51, -3.57) =0.0001*
Aliskirenvalsarmtan/HCTZ ws_ Walsartan/HCTZE -3.3({ 1.55) {-6.31, -0.23) o.0350*
AliskirenVHCTZ ws. HCTZ -2.7 { 1.55) -11.79, -5.68) =0.0001*
“alsartan/HCTZ ws. HCTZ -12.0 { 1.58) (-15.11, -8.90) =0.0001*
Aliskiren/valsartan/HCTZ ws. HCTZ -15.3 { 1.55) -18.31. -12.2) =0.0001*
SE = Standard Error; LSM = Least Square Mean; Cl = Confidence Interval.

Least sguare mean, confidence intervals, and p-values were from an ANCOYWA model containing freatment,
region, and baseline.

p-values and treatment comparisons were evaluated at the average baseline lewvel.
* Indicates statistical significance at 0.05 lavel.
Mote: Patients receiving the active treatments were treated with aliskiren (150 mg) andfor valsartan {180 mg) for 4
weeks followed by 4 weeks of aliskiren (200 mg) andfor valsarian (320 mg).

Source: FT-table 14 2-2.1.
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At Week 4 Endpoint with patients at lower doses of each of the study medications, the
aliskiren/ valsartan/HCTZ (150/160/25 mg) had greater and statistically significant reductions
in msDBP and msSBP from baseline when compared to the double combination groups of
aliskiren /HCTZ (150/25 mg) and valsartan/HCTZ (160/25 mg).

In the aliskiren/valsartan/HCTZ (300/320/25 mg) regimen 66.7% of patients met the criterion
for blood pressure control (target of < 140/90 mm Hg). When compared to the control rates in
the aliskiren/HCTZ (300/25 mg) (40.9%) and valsartan/HCTZ (320/25 mg) (48.7%) regimens,
a statistically significant difference in favor of the aliskiren/valsartan/HCTZ (300/320/25 mg)
regimen was observed. The control rate in the aliskiren/HCTZ (300/25 mg) regimen was also
found to be significantly higher than that found in the HCTZ monotherapy (20.5%). Similar
results were achieved at the Week 4 Endpoint.

For response rate (msDBP < 90 mmHg, and/or a > 10 mmHg reduction from baseline), at
Week 8 Endpoint, the aliskiren/valsartan/HCTZ (300/320/25 mg) group had a greater and
statistically significant proportion (81.6%) of patients that met the responder criteria (when
compared to the aliskiren/HCTZ (300/25 mg) group (64.0%; p=0.0004). The difference in the
proportions for the aliskiren/valsartan/HCTZ (300/320/25 mg) group and valsartan/HCTZ
(320/25 mg) group (74.0%) did not achieve statistical significance. In comparison to HCTZ
monotherapy (39.1%), the aliskiren/HCTZ (300/25 mg) group had a greater and statistically
significant proportion of patients (64.0%; p<0.0001) meeting the responder criteria. Similar
results were achieved at the Week 4 Endpoint.

10.1.4.4. Safety summary

The patient exposure was summarized in the table 114. In all treatment groups, the mean and
median duration of exposure reflected the planned 8 weeks (56 days) of study treatment,
considering patients who prematurely discontinued.

Table 114: Duration of exposure (Days) to double-blind study medication (safety population)

Aliskiren
Aliskiren Valsartan f Walsartan
HCTZ fFHCTZ fHCTZ fHCTZ
N=152 M= 185 N=154 M=1&8
n (%) n (%) n (%) n (%)
] 152 165 154 168
Mean (SD) 52.4 (11.66) 52.5 (11.03) 53.3 (9.62) 545 (F.15)
Median 56.0 56.0 56.0 56.0
PN - Max 2 - 63 1-61 - 67 1 - 54

S0 = standard dewviation
Source: FT-table 14 2-1.1b

The most frequently affected primary system organ classes overall were nervous system
disorders (9.7%, with 7% of the overall population reporting headaches), gastrointestinal
disorders (6.4%), and infections and infestations (5.5%). Low blood pressure was reported in
one patient, dizziness was reported in 29 (1.9%) of patients, diarrhea was reported in 11 (0.9%)
of patients, and vertigo was reported in 6 (0.5%) of patients. Hypokalemia was reported in
three patients (0.2%). No clinically important increases in the overall rate of AEs within
specific system organ classes were observed in the aliskiren/valsartan/HCTZ group when
compared to the rates in the two double combination treatment groups. In both the
aliskiren/valsartan/HCTZ and the aliskiren/HCTZ groups, the common AEs (occurring in at
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least 2% of patients) were reported at rates that were generally similar or less than found in the
other treatment groups, with the exception of pollakiuria (frequent urination) that was more
frequently reported in the aliskiren/HCTZ group when compared to the other treatment groups,

vertigo and back pain that were reported more frequently in the aliskiren/valsartan/HCTZ

group. Data were summarized in the following tables 115 and 116.

Table 115: Number (%) of patients with overall AEs in double-blind period by treatment group and

body system (safety population)

Aliskiren
Aliskiren Valsartan / Valsartan
HCTZ [HCTZ IHCTZ [HCTZ
N =152 M =165 N=154 N =168
Primary system organ class n (%) n (%) n (%) n (%)
Any body system G4 (42.1) 60 (36.4) T2 (46.8) G2 (36.9)
Mervous system disorders 13 (8.6) g (4.3 28 (18.2) 21 (12.5)
Infactions and infestations 24 (15.8) 16 (9.7) 15 (9.7) 17 (10.1)
Gastrointestinal disorders 10 (6.6) 9 (55) 16 (10.4) 10 {6.0)
Musculoskeletal and connective tissue 11 (7.2) T (42) T (45 10 (6.0
disorders
General disorders and administration site & (53) 5 (3.0 7 (45) 8 (4.8
conditions
Metabalism and nutrition disorders 6 (3.9) G (38) 6 (3.9 7T (4.2
Respiratory, thoracic and mediastinal 6 (3.9 4 (24) g (52) T (4.2)
disorders
Investigations 4 (2.6) 1 {0.6) 0 {00 6 (3.68)
Ear and lahyrinth disorders 1 (0.7 3 (18 2 (1.3 A (30
Injury, poisoning and procedural 6 (3.9 o {00 2 (1.3 3 (1.8
complications
3kin and subcutaneous tissue disorders 5 (33) G (38) 7 (4.5) 3 (1.8
“ascular disorders 0o (0.0 4 (24) 4 (286) 3 (1.8
Renal and urinary disorders 2 (1.3) 6 (3.6) 4 (26) 2 (1.2
Reproductive system and breast disorders 0 (0.0) 1 {0.6) 4 {24) 2 (1.2
Eve disorders 2 (1.3) 1 (08) 1 (0.6) 1 (0.8)
Fsychiatric disorders 2 (1.3) 0 (0.0 2 (1.3) 1 (0.8)
Blood and lymphatic system disorders 0 (0.0) 1 (0.6) 0 {00 0o {0m
Cardiac disorders 2 (1.3) 2 (12) 2 (1.3 0 {00
Endocrine disorders 0o (0.0 0 (00 1 (0.6) 0 (0.0
Hepatohiliary disorders 0 (0.0 o {0.0) 1 {0.6) 0 {0m
Immune system disorders 1 (0.7 1 {0.6) 0 (00 0o {0m
Meoplasms benign, malignant and 0 (0.0 0 {00 2 {13 o {0m
unspecified (incl cysts and polyps)
Social circumstances 1 (0.7 o {00 0 {00 o {00
Surgical and medical procedures o (0.0) 0 (0.0 1 (0.6) 0 (0.0

Crgan systems are sorted in descending frequency, as reported in the Aliskiren™alsartan/HCTZ column. A

patient with multiple adverse events within a primary system organ class is counted only once.

Source: PT-table 14.2.1-11b
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Table 116: Number (%) of patients with adverse events (> or = 2.0%) starting in double-blind
period in any treatment group (safety population)

Aliskiren
Aliskiren Valsartan / Valsartan

HCTZ fHCTZ {HCTZ fHCTZ

N =152 N =165 N=154 N =168

Preferred term n (%) n %) n (%) n (%)
Any adverse event G4 (42.1) G0 (36.4) 72 (46.8) G2 (36.9)
Dizziness 3 (20 3 (1.8) 13 (84) 10 (6.0
Headache 8 (5.3) 4 (24) 9 (58) 5 (3.0
Fatigue 4 (2.68) 2 (1.2) 3 (1.9 4 (2.4)
Back pain 1 {0.7) 2 (1.2) 2 (1.3) 4 (2.4)
Yertigo 0 (0.0 2 (1.2) 1 (0.6) 4 (2.4)
Masopharynaitis 10 {6.6) 5 (30 4 {28) 3 (18
Cough 2 (1.3) 2 (1.2) 4 (26) 3 (1.8)
Hyperipidemia 3 (2.00 2 (1.2) 3 (19 3 (1.8
Diarrhea 4 (2.8) 2 (1.2) 3 (1.9 2 (1.2
Bronchitis 3 (20 0 (0.0 2 (1.3) 2 (1.2
Upper respiratory tract infection 3 (2.0 3 (1.8) 2 (1.3) 1 (0.6)
Eczema 3 (20 1 (0.8) 1 (0.6) 1 {0.6)
Edema peripheral 3 (2.0 0 (0.0} 1 (0.6) 1 (0.6)
Follakiuria 0 (0.0 4 (24) 2 (1.3) 0 (0.0

FPreferred terms are sorted in descending frequency, as reporiad in the AliskirenMValsartan/HCTZ column.
A patient with multiple occurrences of any adverse events within a prefermad term is counted only once.

Source: FT-table 14.3.1-1.1b

There were no deaths reported during the single-blind period, and one death during the double-
blind period. One patient in the valsartan/HCTZ group, a 46 year old Black female died on Day
43. The principal cause of death was sudden cardiac death. During the single-blind period,
eight patients reported SAEs. During the double-blind period, SAEs were reported for a total of
7 patients, five in the valsartan/HCTZ group, and one each in the HCTZ and the
aliskiren/HCTZ group. These SAEs are summarized in the following:

Aliskiren/HCTZ treatment group:

* Patient (PID A2331-0036-00004), a 70 year old Caucasian female was hospitalized due to
severe episodes of nausea, electrolyte depletion and vertigo, which began on Day 48. The
nausea resolved after 2 days, and the electrolyte depletion and vertigo resolved after 8 days.
Study medication was permanently discontinued due to these events.

Valsartan/HCTZ treatment group:

* Patient (PID A2331-0018-00023), a 61 year old Caucasian female was hospitalized due to a
severe hypertensive crisis, which began on Day 38, and resolved on Day 39. Study medication
was permanently discontinued.

* Patient (PID A2331-0529-00001), a 66 year old Caucasian male had moderate syncope,
which began on Day 29, and resolved on Day 31. The patient was treated with a concomitant
medication, and continued participation in the study.

* Patient (PID A2331-0025-00012), a 84 year old Caucasian female had chronic pancreatitis
and islet cell hyperplasia, and further developed hydrocholecystis, biliary dilatation and
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jaundice and was hospitalized on Day 47. On Day 50 the patient was diagnosed with a
pancreatic neoplasm. Study medication was permanently discontinued due to these events.

* Patient (PID A2331-0051-00002), a 58 year old Caucasian female was diagnosed with breast
cancer of moderate severity on Day 1 of the study. Study medication was permanently
discontinued due to this event.

* Patient (PID A2331-0505-00005), previously described as a death occurring during the study.
HCTZ treatment group:

* Patient (PID A2331-0505-00007), a 52 year old Black male was hospitalized for cocaine
abuse on Day 9. This event was continuing at study discontinuation.

The incidence rate of deaths, SAEs, and other significant AEs were summarized in the
following tables 117 and 118.

Table 117: Number (%) of patients with deaths, serious adverse events, and discontinuation
due to adverse events or abnormal laboratory values during double-blind period (safety
population).

Aliskiren
Aliskiren Valsartan ! Valsartan
HCTZ fHCTZ {HCTZ IHCTZ Total
N =152 N =165 N =154 N =168 N = 639
n (%) n (%a) n (%) n (%) n (%)
Deaths 0O (0.0 o (0.0) 1 (0.7) o (0. 1 (0.2)
SAEs 1 {0.7) 1 (0.5) 5 (3.3) o (0.0 7T (1.1)
AE disconfiinuation 4 (2.8) 53 (3.0) 5 (3.2) 4 (2.4) 18 (2.8)
Cirug-related AE discontinuation o (0.0 4 [(2.4) 1 (0.7) 3 (1.8} g8 (1.3)
SAE discontinuation 1 (0.7) 1 (0.6) 3 (200 0 {0.0) 5 (0.8)

* During the double-blind period, patients PID A2331-0537-00010 (valsartan/HCTZ) and PID A2331-0506-00001
(aliskiren/HCTZ) discontinued due io AEs that began during the single-blind period. These patients are not
included in this tabkle since the AEs did not worsen in severity during the double-blind period but are counted as

discontinuing due to AEs in Table 10-1

Source: PT-tahle 14.1-1.2, FT-table 14.3.1-1.4b, PT-table 14.3.1-1.5b, and PT table14.3.1-1.6; and PT-lisiing
14.3.2-1.1b, PT-listing 14.3.2-1_2b and FT-listing 14.3.2-1.3

Table 118: Number (%) of patients with any SAEs (including death) by preferred term and
treatment group during the double-blind period (safety population)

Aliskiren Valsartan
HCTZ fHCTZ fHCTZ
N =152 N = 165 N =154
Preferred term m {%%) n (%) n (%)

Any SAE 1 {(0.7) 1 (0.6} 5 (3.2)
Biliary dilatation o (0.0) o (0.0) 1 {10.6)
Breast cancer o (0.0) o (0.0) 1 [ 0.6)
Hydrocholecystis o 0.0} 4] 0.0} 1 { 0.6)
Hypertensive crisis o 0.0} 4] ¢ 0.0} 1 { 0.6)
Jaundice 0 (0.0) o (0.0} 1 {0.6)
Pancreatic islets hyperplasia o (0.0 o (0.0) 12 (0.6)
Pancreatic neoplasm o (0.0} o (0.0} 17 (0.6)
Pancreatitis chronic o (0.0} o (0.0) 17 (0.6)
Sudden death o (0.0) o (0.0) 17 (0.6)
Syncope o (0.0) o (0.0) 17 (0.6)
Electrolyte depletion i 0.0} 1 0.5 4] 0.0
MNausea o 0.0} 1 (0.5 4] ¢ 0.0y
Vertigo o (0.0} 1 (0.6} o (0.0
Drug abuser 1 {0.8) o (0.0) o (0.

Mo patient in the aliskiren/valsartan/HCTZ group experienced any SAE.

A patient with multiple occurrences of any adverse events within a preferred term is counted only once.

® Chronic pancreatitis, islet cell hyperplasia, hydrocholaecystis, biliary dilatation, jaundice and pancreatic neoplasm
occurred in the same patient.

Source: FT-table 14.2.1-1.5b and PT-listing 14.3.2-1 2
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AEs leading to discontinuation of study medication are summarized in the following table 119.
Approximately 3% of patients in any treatment group discontinued from the study due to AEs.
Dizziness resulted in the discontinuation of three patients (one patient in the aliskiren/valsartan
/HCTZ group and two patients in the aliskiren/HCTZ). Each of these events was moderate in
severity. Two events were transient, lasting 1-4 days, and the remaining was continuing at
study discontinuation. Syncope and positional vertigo (both reported in the same patient in the
valsartan/HCTZ group), and vertigo (one patient in the aliskiren/HCTZ group) were observed
in two patients. Hypotension resulted in the discontinuation of three patients (two patients in
the aliskiren/valsartan/HCTZ group and 1 patient in the valsartan/HCTZ group). Each of these
events was moderate in severity. Two events were transient, lasting 5-13 days, and the
remaining was continuing at study discontinuation. None of the patients were discontinued
primarily due to laboratory abnormalities. However, 2 patients discontinued for AEs that
involved laboratory abnormalities: Mild increase in serum creatinine (HCTZ) lasting 13 days,
and severe, non-specified electrolyte deficiency (aliskiren/HCTZ) lasting 8 days. There were
two patients with AEs that started in run-in and subsequently led to discontinuation during the
double-blind period: Patient PID A2331-0537-00010 (valsartan/HCTZ) with onset of moderate
nausea on Day -27 that persisted until Day 26, and patient (PID A2331-0506-00001)
(aliskiren/HCTZ) with onset of moderate to severe events of fatigue, asthenia, exertional
dyspnea, myalgia and arthralgia at Day -4 that was continuing at study discontinuation.

Table 119: Number (%) of patients with adverse events leading to discontinuation by preferred
term and treatment group (safety population).

Aliskiren

Aliskiren Valsartan I Valsartan
HCTZ fHCTZ I HCTZ { HCTZ
N =152 N =165 N =154 N=1&8
Preferred term n (%) n (%a) n (%) n (%)

Any primary system organ class 4 {2.6) 5 (3.0) 9 (3.2) 4 (2.4)
Angle closure glaucoma o (0.0} o 0.0y o (0. 1 (0.5)
Biliary dilatation o {0.0) o (0.0) 1 (0.8) 0O (0.0)
Blood creatinine increased 1 (0.6) o (0.0) o {0.0) 0O (0.0)
BEreast cancer o (0.0} o 0.0y 1 { O.8) O (0.0)
Dizziness 0 {0.0) 2 (1.2) 0 {0.0) 1 (0.6)
Drug abuser 1 (0.6) o (0.0) o {0.0) 0O (0.0)
Electrolyte depletion o {0.0) 1 (0.8) o {0.0) o (0.0)
Gout o {0.0) 1 (0.8) o {0.0) 0O (0.0)
Headache o {0.0) o (0.0) 0 {0.0) 1 (0.6)
Hydrocholecystis 0 {0.0) 0 {(0.0) 1 (0.8) 0 (0.0}
Hyperhidrosis 1 (0.7) o (0.0) 0 {0.0) 0 (0.0)
Hypertensive crisis o {0.0) 1 (0.8) 0 {0.0) 0 (0.0)
Hypotension o {(0.0) o (0.a) 1 (0.8) 2 (1.2)
Jaundice o {0.0) o (0.0) 1 (0.8) 0 (0.0)
Mausea 0 {0.0) 1 (0.8) 0 {0.0) 0 (0.0)
Meck pain 1 (0.7) o (0.0) o {0.0) 0O (0.0}
Edema peripheral 1 (0.7) o (0.0) o {0.0) 1 (0.6)
Pancreatic islets hyperplasia o {0.0) o (0.0) 1 (0.8) 0O (0.0)
Pancreatitis chronic o {0.0) o (0.0) 1 (0.8) 0O (0.0)
Pruritus 0 {0.0) 0 (0.0 0 {0.0) 1 (0.6)
Rash o {0.0) 1 (0.8) o {0.0) 0O (0.0)
Sudden death o {0.0) o (0.0) 1 (0.8) 0O (0.0)
Syncope o {0.0) o (0.0) 1 (0.8) 0O (0.0)
“ertigo o {0.0) 1 (0.8) o {0.0) 0O (0.0)
“ertigo positional 0 {0.0) 0 (0.0 1 (0.8) 0 (0.0)

Mote: During the double-blind period, patient (FID A-2331-0537-00010) (valsartan/HCTZ with nausea) and patient
(FID A2331-0505-00001) (aliskiren/HCTZ with fatigue, arthralgia, myalgia, and exertional dyspnea) discontinuad
due to AEs thatl began during the single-blind perod. These patients are not included in this table since the AEs
did not worsaen in severity during the double-blind pericd but are counted as discontinuing due to AEs in Tahle 10-
1.

Source: FT-table 14 .2 1-1.6 and PT-listing 14.3.2-1.3
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A slightly greater proportion of patients in the aliskiren/valsartan/HCTZ group went from
normal baseline levels to low hemoglobin levels (n=5, 3.1%) or low RBC levels (n=10, 6.3%)
during the study. However; none of them met the criteria for notable changes (> 20% decrease
from baseline). The aliskiren/valsartan/HCTZ combination group had higher proportions of
patients with changes from normal at baseline to high at any time point during the study in
creatinine and BUN (20.2% and 16.6%, respectively) than in the other combination groups and
more patients (25.2%) in aliskiren/valsartan/HCTZ group had BUN increase meeting the
criterion of notable change (>50% increase) than other groups. However, the majority of them
(17.2%) had the BUN value within the normal range and none of them had the pre-specified
significant value of 14.28 mmol/L. The percentage of patients meeting the notable change
(>50% increase) in serum creatinine was low (<2%) in all groups. Only one patient (PID
A2331-0530-00008 in valsartan/ HCTZ group) had BUN value which exceeded 14.28 mmol/L.
The patient’s BUN was elevated at baseline and remained high throughout study participation
(ranging from 10.7 to 15.7). None of the patients had an increase in creatinine above 176.8
pmol/L.

The number of patients meeting the notable decrease in potassium (>20% decrease) was
slightly higher in aliskiren/HCTZ group (4.4%) and HCTZ group (2.7%) compared to other
groups (<2%). However, only one of these patients (0.6%) in aliskiren/HCTZ group had the
potassium value below the normal range. Serum potassium levels below 3.5 mmol/L were
reported at comparable rates in the two treatment groups receiving combination treatments
containing aliskiren (5% and 6% in the aliskiren/HCTZ and aliskiren/valsartan/HCTZ groups,
respectively). In comparison, approximately 9% of patients in the HCTZ and valsartan/HCTZ
groups had serum potassium values below 3.5 mmol/L. Serum potassium elevation above
normal range was rare, and reported in one patient in the aliskiren/valsartan/HCTZ group. This
patient (PID A2331-0537-00016) had a value of 6.8 mmol/L at Visit 6, approximately 14 days
after the start of study medication. The patient’s potassium was within the normal range when
repeated approximately 14 days later, and remained normal at all subsequent visits. Data were
summarized in the following table 120.

Table 120: Percentage of patients exceeding pre-specified lab criteria by laboratory parameter
and treatment group (safety population).

Aliskiren
Aliskiren Valsartan / Valsartan
HCTZ 'HCTZ IHCTZ /HCTZ
N =152 N =165 N =154 N =168
Biochemistry variable M n (%) N n (%) M m (%) M n (%)
Potassium = 5.0 mmol/L 150 0 (0.0} 160 O (0.0} 152 0 0.0y 167 1{0.8)%
= 5.5 mmol/L 150 0 (0.0} 160 0 (0.0 152 0 0.0 167 1(0.6)*
= 3.5 mmol/L 150 14 (9.3) 160 8 (5.0 163 13 (8.5) 167 10 (5.0}
Blood urea = 14 28 mmaol’L 150 0 (0.0} 161 0 (0.a) 163 140.7) 167 0 (0.0

nitrogen

# One patient with elevated potassium of 5.8 mmalfL.
Source: PT-table 14.3-2.

Notable changes in vital signs occurred at isolated time points, and were observed only in
pulse measurements. No obvious trends were observed in changes from baseline in sitting or
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standing pulse or weight. Approximately 4-7% of patients had orthostatic blood pressure
changes at baseline (Week 0, the end of the 4-week HCTZ run-in period). The incidence of
orthostatic BP changes at each subsequent visit was similar to or less than that at the baseline
in all groups. When the orthostatic BP changes at any post baseline visit were used to calculate
the incidence rate, the incidence was slightly higher in the aliskiren/HCTZ group (15%) when
compared to the other treatment groups (10-11%). None of the patients with orthostatic blood
pressure changes discontinued due to hypotension. Patients with orthostatic blood pressure
changes are summarized in the following table 121.

Table 121: Number (%) of patients with orthostatic blood pressure change during the double-
blind period (safety population)

Aliskiren
Aliskiren Valsartan !'Valsartan
HCTZ IHCTZ HCTZ IHCTZ
N =152 N =165 N =154 N =168
Timepoint n/M (%) n'M (%) n/N (%) /M (%)
Week 0 10 /152  {6.6) 97185 (55) T/154 (45) 71168 (4.2)
Week 1 4 /150 (2.7) 3164 (1.8) 27154 (1.3) 3ME6T  (1.8)
Week 2 20147 (1.4) 51158 (3.2) 67151 (4.0) 37165 (1.8)
Week 4 4 /142 (2.8) 81157 (51) Ti148 (4.7) 67165 (3.6)
Week 6 47138 (2.49) 87155 (5.2) 27146 (1.4) 7164 (4.3)
Week B 20124 (1.5) 6/153 (3.9) 20141 (1.4) 361 (1.9
Week 8 (Endpoint)
37151 (2.0) 6/ 164 (3.7) 27154 1.3) 37168 (1.8}
Any post-baseline visit
154 151 (9.9) 25 /164 {15.2) 16 ¢ 154 (10.4) 19/ 168 (11.3)

Orthostatic blood pressure change - a decrease of =z 20 mmHg in sysiolic blood pressure or a decrease of 2 10
mmHg in diastolic blood pressure when a patient moves from a sitting position to a standing position.

Source: FT-table 14 3-3 4

10.1.4.5. Summary and Conclusion.

The study results demonstrated the additional blood pressure lowering effect of this triple
combination over the component double combinations while maintaining a similar safety
profile.

There was no excess of AEs, SAEs, or AEs leading to discontinuation with the combination

treatment of aliskiren/valsartan/HCTZ. The laboratory results showed no evidence of renal
toxicity in any of the treatment groups.

10.2. Labeling review

The labeling review will be discussed in the upcoming labeling meetings.
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