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In the Pubmed hterature searches by usmg “ahsklren and HCT ”, there were no addltlonal
findings of combined product other thaq in th}S NDA
8.7 Pcstmarkeﬁhg Rlsk Mahegeﬁeﬁi P-'lan.
The sponscr did not submit a poeﬁnarketing risk maﬁagemeﬁt blan.
' ':;’8‘..8 Other Relevéilt Materiéls

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

9 | .Overaﬂ Assessment

9.1 Conclusnons

The combination of ahsklren/HCTZ generally produced clinically and statlstlcally 51gn1ﬁcant
reductions in both'diastolic and systolic blood pressure compared to placebo and each respective
. monotherapy in the studied dose ranges of aliskiren doses of 150 mg or 300 mig in combination
* with HCTZ 12.5 mg or 25 mg. The antihypertensive effect of aliskiren/HCTZ was largely
manifested within 1 week after initiating therapy. The maximum antihypertensive effect was
* generally attained after 4 weeks of therapy.
In the subgroup analysis, the combination of aliskiren/HCTZ was effective regardless of gender,
age, and disease factor of obesity. Regarding the race/ethnicity, however, due to the paucity of
non-Caucasian patients in the studies, the subgroup analysis for race/ethn1c1ty (Caucasmn, Black,
- Asian, Native American, Pacific Islander, and Other). was not performed. In the approved NDA -

2 1‘-985 (aliskiren monotherapy), aliskiren shown reduced efficacy in blacks. In this submlsswn, .{::'__;_ o

* no meaningful additional BP reduction in thé Black patients with the cormbination thérapy
compared to the component monotherapies was observed.

Based on the safety data, the incidence of overall as well as individual AEs were similar in
aliskiren/HCTZ combination therapy to each component monotherapy. The incidence of
significant AEs identified during aliskiren monotherapy clinical development program including
cerebrovascular events, angioedema, and GI events are also similar in the aliskiren/HCTZ
combination therapy. There is no clearly dose-dependent or age-, gender-related AEs. No
significant new AEs were observed with long-term treatment compared to short-term treatment.
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studles. In the long-term open tabel study, however, the mcldence rate of gout was 0.5% (4 ,.
. ‘cases) in the combination therapy and 0.1% (1 case) in the aliskiren monotherapy. Difference for
+” the incidence of kidney stone was not observed in this long-term open label study. Overall, AE

~ profile is considered to be acceptable for antlhypertenswe therapy

" 9.2 'Recommendation on Regulatory Action
- _ From clinical perspective, the combination of aliskiren/HCTZ should be app'ros/ed 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
’ ,jrespectlve monotherapy Its adverse event proﬁle is similar to each component therapy

o Based on the analysis of prov1ded data sets, the recommended dosage strengths of
_ aliskiren/HCTZ should be 150/12.5 mg, 150/25 mg, 300/12.5 mg, and 300/25 mg once-a—day

9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity
The combination of aliskiren/HCTZ does not have any unusual risks for which a postmarketing

risk management plan would be useful. The adverse events caused by this combination are
similar to those seen with each component of the monotherapies.

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

9 3.3 Other Phase 4 Requests

- Inthe approved NDA 21-985 (ahsklren monotherapy), ahsklren shown reduced efﬁcacy m“- el b(4) o
blacks. —

9.4 Labeling Review

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

9.5 Comments to Applicant

b(a)
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10.1 Review of Individdal Study Reports

10.1.1 Study 0014: Effect of the combination of Aliskiren and Hydfochlofotlﬁaiide on
daytime systolic blood pressure measured by 24-Hour Ambulatory Blood Pressure
‘Monitoring Following Once-a-Day Administration of 150mg of Aliskiren alone and in.

~ combination with 25 mg Hydrochloroth1az1de in Patients with Mﬂd to Moderate ’
- Hypertens1on

10:1.1.1 Protocol, Amendment and Post Hoc Changes |

. The initial study protocol is dated July 23, 2001. The protocol was amended 4 times: L »
Amendment (August 28, 2001): Following internal site availability, inve'stigator responsibilities . . h( 4) :
- were shifted from . ‘to '; defined ECG as 12 lead; urine sticks test’ S0
changed and will not include ketonés, hemoglobm urobilinogen and red cells; PK analysis not to
" be performed on hydrochlorothiazide because the assay of trough levels was not of value in this
limited population; :

Amendment two (October 4, 2001) On visit 4, Sitting (5 mins) and standing (2 mms) systolic
and diastolic blood pressure and heart rate, pre dose and three hours post dose was amended to
Sitting (5 mins) and standing (2 mins) systolic and diastolic blood pressure and heart rate, pre

_dose. A three hours post dose measurement might be done should the investigator feel it is
warranted.

Amendment three (November 2001): Daytime ABPM required a mmlmum of 14 readmgs and
mght time ABPM required a minimum of 8 readings. .

| -,Amendment four (December 14, 2001) One to two add1t10na1 blood samples for the e o A

‘determination of aliskiren and Plasma Renin Activity (PRA) were drawn on Visit 3 or 4. These |
samples were collected 3-5 hours and 6-8 hours after the morning administration of aliskiren.

10.1.1.2 Sites and Investigators

One study cite: , . : b(4)
Ireland ' ' '
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lled ol October 15, 2001 and the |

10.1.1.4. Study design -
This was a phase II, open-label, randomized design. Twerity three male or female patients from
18-70 years of age were recruited. The study consisted of the followmg A screening phase
followed by a,7 to 10-day baseline washout of RAS active’ drugs, i.e. ACE and Ang II
. antagonists. All subjects received aliskiren 150mg once daily for three weeks. For non-
tesponders, this was followed by the combinatior of aliskiren 150mg with HCTZ 25 mg for
another three weeks; responders remained on aliskiren 150mg once daily for the remaining three
‘weeks. Responders were defined as patients whose systolic blood pressure was < 135/85 mmHg
at the end of the first three week monotherapy with aliskiren 150 mg. Ambulatory Blood
Pressure Measurements (ABPM) was pefformed after an initial washout (baseline), at the end of
- the Ist 3 weeks of treatment and after the second 3 weeks of treatment. Safety and tolerability -
were evaluated after each treatment cycle before proceeding ﬁthher.

10.1.-1.5. Studyobjectives SR

~

The Prlmary Ob_;ectlve is to determine the effects of the combmatlon of hydrochloroth1a21de
(HCTZ) and aliskiren on daytime ambulatory systolic blood pressure upon once-a-day
administration of aliskiren 150mg alone for three weeks followed by the combination of aliskiren
150mg with HCTZ 25 mg for another three weeks in non-responders. Responders remained on
alrskrrenlSOmg once daily for the remaining three weeks.

The Secondary Objectives are to determine: 1) the tolerability and safety of aliskiren given in

combination with HCTZ in patients with mild to moderate hypertension; 2) the plasma trough

levels of aliskiren following combination therapy; and 3) the effects of aliskiren on Plasma Renin
-Activity at steady-state as measured by PRA trough levels.

. 10116 Inclusion, exclusion criteria and stop rule

- Irtélusion Criteria: male or female patients from 18-70 years of age without treatmerit or only on.
monotherapy for hypertension. Systolic Blood pressure: mild to moderate > 140 and < 180
mmHg.

Exclusion Criteria: blood pressure > 180/110 mmHg after the washout phase; unable to
discontinue use of antihypertensive therapy, including diuretics, ACE inhibitors, Ang II
antagonists, calcium antagonists or beta-blockers; on multiple antihypertensive therapy prior to
washout; pregnant or lactating women, or women of childbearing potential not practicing an
adequate method of contraception, such as oral contraception; secondary hypertension;
malignant hypertension; history of acute renal failure, or evidence of significant renal
impairment, i.e. serum creatinine > 180 pmol/l, or proteinuria > 2+ on urine dipstick; history of
unstable angina, acute myocardial infarction, PTCA, CABG or stroke in the last 6 months;
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18 :
gastromtestmal or - rectal bleedmg, major gastromtestmal tract surgery,
- pancreatitis, liver disease as-indicated by an abnormal liver function profile (ASAT and ALAT
>3x upper normal limit); type I Dlabetes (IDDM); a known hypersens:tmty to renin inhibitors,
or to-HCTZ; participation in any clinical drug investigation within four weeks priot { fo dosing or
longer as requlred by local regulation; donation or loss of 400 ml or more of blood within three
_months prlor to dosing; contraindicatiors of hydrochlorothiazide (hydrochloroth1a21de is
. contraindicated in patients with severe hepatic impairment, hepatic cirrhosis, severe renal
impairment, anuria, pre-ex1stmg hypercalcemia and Addison’s disease. All patients should be -
carefully observed for signs of fluid electrolyte nnbalance espec1ally in the presence of vomiting
or during parenteral ﬂuld therapy )

}

pancreatic i injury or

Stop rule' adverse event(s), abnormal laboratory value(s), abnormal test procedure result(s),
protocol violation; subject withdrew consent; lost to follow-up; administrative problems; the-
systolic daytime BP.is < 120 mm Hg, the systolic daytime BP > 195 on two consecutive v131ts
- failing to cooperate with the Investigator or staff

- 10.1.1.7. Treatment

r
e

. The treatments to be admmlstered were as fOlIOWS‘

" Visit 1 —2: Washout

Visit 2 — 3: aliskiren:150mg once daily for three weeks
Visit 3 — 4: aliskiren 150mg + hydrochloroth1a21de 25 mg once daily for three weeks or ahsklren
150mg once daily for three weeks

Figure 3:Study design flow chart in Study 0014

Study Flow Chart
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- - Sample 3: Visit 4 — End of second. cycle of therapy, prior to the start of the ABPM_

three week perrod (. ¢. from’ v151t 2'to visit 3 and from visit 2 to visit 4) in daytlm ambulatory
' systohc blood pressure (DASBP)

'-‘Ambulatory blood pressure momtormg (ABPM) was performed usmg -an ambulatory blood
pressure monitor. The monitor was applied to the non-dominant arm between 0900 hours and - _
noon, and the patient was instructed to carry on life as normal between measurements but torest -~ _
 the arm at heart level during measurements. Monitors were programmed to measure blood '
pressure at 30- minute intervals day and night. The monitor was removed the next day, and the -
data were transferred into a personal computer and loaded into a specialized software package.
- The initial; daytime and night time systolic, diastolic and mean blood pressures were calculated.
.- Daytinie was defined as the hours between 0900 and 2100 hours (excluding the initial period of . -
- one hour after applying the device), and night time as the hours between 0100 and 0600 hours.
Transition times (2101 to 0059 hours, and 0601 to 0859 hours) were not included in the
éstimation of day and night mean pressures, as these periods represent times during which bed
rest was inconsistent and therefore could not reliably be categorized. Erroneous measurements
- 1dent1ﬁed by the editing software were removed from the recording. :

Casual Blood Pressure' Blood pressure was' measured at each clinic visit on the non—dommant
arm (same arm as the ABP measurement). The physician, nurse or technician measured blood
pressure in the standing position, after standing quietly for 2 minutes, and in a sitting position,
‘after five minutes of sitting quietly. The diastolic pressure was recorded as phase five of the
Korotkov sounds. At least three measurements in each position were obtained per patient at one-
minute intervals. The second and third interval measurements were averaged and recorded in the
CRF. '

- PK/PD study: Venous blood samples were drawn via an intravenous catheter for aliskiren trough
‘levels and plasma rennin activity at the following times:
- Sample 1: Visit 2 — Baseline; prior to the start of the first cycle of therapy
" .Sample 2: Visit 3 — End of first cycle of therapy, prior to the start of the ABPM . N

-, Safety A5sesSmeht§’{ ‘Safety of the study dru'gs was ‘ev‘aluate’d by r'n‘onitor‘in'g the ﬁatient"s" vital L
signs, physical exam, ECG, and by the assessment of routine laboratory safety tests hematology,
chemistry and urinalysis.

10.1.1.9. Statistical and Analytical Plans

Parameters and Analysis: The analysis of the primary efficacy parameter was performed on the
I[TT and PP populations, with the main analysis being on the ITT population. Other analyses
were performed on the ITT population only. The analysis of all safety parameters was performed
on the Safety population.
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’ABPM was taken at any time perlod due to techmca reasons (i.e. loss of power,. -
" too few measurements) the repeat ABPM replaced the original in the calculatlons of change over.
baseline, if it was a valid ABPM. All ABPMs were listed and marked accordmgly The primary
. comparison was between the monotherapy treatment with allsklren 150mg once daily and HCTZ

25 mg + aliskiren 150mg once daily. The assumption was that there was a further decrease in

DASBP of at least 5 mmHg when adding HCTZ 25 mg to aliskiren 150mg In order to report -
descriptively a p-value for the differences between both treatment reégimens, an ANCOVA model
; was used to compare the mean changes from baselme to the end of the three week treatment
j..penod The baseline ABPM was used as a covariate. :

The secondary efﬁcacy parameters were deﬁned as the change from baselme to trial - :
treatment end in day-time ambulatory diastolic blood pressure (DADBP); mght-tlme ambulatory
systolic blood pressure (NASBP); night-time ambulatory diastolic blood pressure (NADBP); .

- sitting cuff-measurement systolic blood pressure (SiSBP); sitting cuff-measurement diastolic
Jblood pressure (SiDBP); standing cuff-measurement systolic blood pressure (StSBP); standing
cuff-measurement diastolic blood pressure (StDBP). All of these parameters were analyzed on
the ITT population only and the same models as for the primary efficacy parameter were used.

~ Beside these secondary efficacy parameters, the number and percentage of patients reaching a
diastolic blood pressure of 90 mmHg or lower (cuff measurement) were calculated. Likewise the .
‘numbers and the percentage of patients having a reduced dlastollc ‘blood pressure by a minimum
of 10 mmHg (cuff measurement) were calculated.

Determination of Sample Size: This was a pllot phase Ila exploratory study to investigate the
safety and tolerability of an orally available renin inhibitor, aliskiren, administered alone or in
combination with HCTZ. Descriptive statistics were performed. No formal sample size
determination had been performed. Twenty three patients were included into the study.

10.1.1.10. Protocol violation

"Only S mmor protocol violations and one ‘major protocol violation were observed in this study

* - In subjects nios. 312, 3 14 and 318 receiving aliskiren throughout the study a mean daytime ‘
*diastolic blood) pressure below 80 mmHg was reported. Subject no. 309 who treceived ahsklren
and hydrochlorothiazide had a history of peptic ulcer and ulcerative colitis while subject no. 329
who received aliskiren and hydrochlorothiazide took 50 mg of the beta-blocking agent atenolol
on 18 Nov 2001 between visit 1 and visit 2. A premature withdrawal due to adverse events was

~ reported only in subject no. 328 who suffered from irritable bowel syndrome and a psychiatric
disorder after visit 3 which was not related to the study medication. Hence, this patient was

. excluded from PP analysis set.
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safety The 'SAF analysis and the lT'I‘ analysis were identical in this study while 22 subjects we e'
included in the PP analysm set. Of the 23 subjects included in the ITT analy51s, 18 subjects were .
male and 5 subjects were female, Of these, 4 male and 2 female subjects received aliskiren

- throughout the study while 14 males and 3 fémales received aliskiren and hydrochlorothlazufe

All subjects were Caucasians. The following table presents the average age body helght, body
weight and body mass index for the study patients.

Table 69: Baselme Charactenstlcs in study 0014

8 Mean Std Dev  Min - Median  Max .

Age ‘[yegrs] MALE 18 58.2 - E€.7 40.0 . 5.0 _ 70.0@
: FEMALE - s 54.4 5.5 - 49.0 S3.0 eaai g
overall 23 57.4 £.1 0.0 $8.0 70.0
Height [an]  mMaLe 8 175:1 4.5  163.0 176.8  180.0
' FEMALE . 5 160.6 4.5  153.5 162.5  165.0
overall ‘23 17i.m 7.5 153.5  175.5 ‘180.0
' weightn {k:ég] MALE T 85.2 &6 | 70.0 - 85.5 o 97 @ :
‘ ' FEMALE s 70.3 . 111 61.5 - &40 ;ss.a- =
averall 23 a0 0.9  61.5 = 5.0  97.0
fiody Mass MALE . 18 z27.8 3.0 22.5 . 279 @24
Index [kgsem2d : . . ) . )
FEMAMLE s 27.5 6.0 23.3. 23.5 38.5
overall 23 27.8 3.7 22.% 27.9 36.5

10.1.1.12. Efficacy

Primary efficacy analysis: Primary efficacy paramefer was the change from baseline to the end
of a three week period (i.e. from visit 2 to visit 3 and from visit 2 to visit 4) in daytime
ambulatory systolic blood pressure (DASBP). Mean DASBP decreased from 150.6 + 8.9 mmHg

~'t0139.1+ 114 mmHg (p<0:20) after the first three weeks of aliskiren- monotherapy Addition of

- HCTZ led to a statistically significant decrease in DASBP to 133.8+7.0 mmHg (p<0.03);

: _patlents on a further 3 weeks of aliskiren monotherapy showed a trend towards a further decrease
. -inDASBP (from 139.1£11.4 mmHg to 131.8 + 10.3 mmHg). Patients Y who underwent 6.weeks <
treatmient with aliskiren showed a statistically significant decrease in DASBP vetsus baseline,

from 150.6 +8.9 mmHg to 131.8 +10.3 mmHg (p<0.01). At visit 4, the DASBP of all patients
was below 150 mmHg. The ANCOVA for the mean change in DASBP from visit 2 to 4 showed

a statistically significant decrease in patients treated with aliskiren monotherapy (p = 0.0119) as

well as in patients on combination therapy with hydrochlorothiazide (p = 0.0202). Data were
summarized in the following table 70.
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aliskiren =~ = . & 131§ - 1.0 . 134.0
aliskiren & . : - ) - "
hydrochlerothiazide 16~ 133.8 7.0 122.0 . 133.5

e

o Secondary efﬁcac‘y analysis: Mean DADBP decreased from 907 + 822 ;ri:lmHg t0843+92

mmHg with aliskiren 150mg after three weeks monotherapy (p=0.58). Addition of HCTZ did not

remained on aliskiren monotherapy showed a further decrease in mean DADBP to 74.5 £10.3-
mmHg . The ANCOVA for the mean change in DADBP from visit 2 to 4 showed a statistically

" significant decrease for the combination treatment (p =10.0028). Data were summarized in the

following table 71. ' . _— T Lo
_Table 71: Course of daytime ambulatory diastolic blood pressure (from visit 2 to visit 4) in study 0014
| W e swoev win wedian e
visit 2 ; overall : 22 TUs007 B2 7B.0 0 90.0 107.0
visit 3 . overall A . 23 a3 9.2 55.0 8.0 96.0
Cvisit 4  freament ‘
A aliskiren - _ 6 74.5  10.3 59.0 72.5 87.0
ﬁ}}?&f{? grﬁthiazide 16 83.3 4.7 77.0 81.5 93.@

NASBP decreased signiﬁcantly, from 132.1 4+ 12.4 mmHg to 116.7 4+ 7.9 mmHg in the

combination arm (p = 0.007) at the end of the study The ANCOVA for the mean change in
NASBP from visit 2 to 4 showed a statistically significant decrease for the combination

- -treatment (p = 0.0070); the difference in NASBP between visits 3 and 4 did also show statistical

significance for the combination treatment arm (p = 0.0003). The ANCOVA for the mean change ._

The combination arm, however, showed a statistically significant decrease in NADBP between
visits 3 and 4 (p = 0.0254). Data were summarized in the following table 72.

Appears This Way
On Originail
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: O\tera‘n .
Treatment Growp

; sliskiren = . 4 . 108.8 12,0 Bs.0  108.5 .123.6
atiskiren & : o _ ' _
hydrochTorothiazide - 13  116.7 7.8 5.0  117.0 = 132.6

Mean Night-Time DBP : . N - Mean StdDev  Min  mMedian  Max
visit 2 . overatl - - 1z . 76.7 . 7.9 . ‘sg.0 7.0 . 90.0
visit 3 ‘ overall a 16 - 72.8 84 se.0 -~ Fz.@ ‘85..0
visit 4 Treatment Groug A . o o
atliskiren . . 4.  se.s 8.1 a6.0 §7.5 - €5.0

aliskiren & - . .
hydroch‘torotmazsde i3 0.7 B.8 €0.0 70.0 &1-0 s

- For cuff blood pressure measurement, sitting systohc blood pressure decreased from 148.4 + B
12.5 mmHg to 139.7 + 12.4 mmHg after the first three weeks on aliskiren menotherapy The

L ‘addition of HCTZ resulted in.a further decrease to 130.9 £ 12. 0 mmHg. Patients who continued

on aliskiren monotherapy also showed a further decrease, to 133.0 + 10.9 mimHg. Sitting
- diastolic blood pressure decreased from 88.6 + 7.5 mmHg to 86.7 + 9.1 mmHg after the first
~ three wecks on aliskiren monotherapy. The addition of HCTZ resulted in a further decrease to-
80.5 + 9.2 mmHg. Patients who continued. on aliskiren monotherapy also showed a further
decrease, to 76.8 + 12.3 mmHg. 16 subjects-did reach a sitting diastolic blood pressute of 90
- 'mmHg or lower during treatment with aliskiren at visit 3, all except one subject receiving
aliskiren at visit 4 and all except two subjects at visit 5 (one subject in each treatment group).
Exactly 50.0% of the patients in both treatment groups showed a decrease in sitting diastolic
blood pressure of at least 10 mmHg at v131t 4. Data were summarized in the following table 73.

Table 73: Cuff blood pressure measurement in study 0014 , »
(mean +/- SD) SiSBP STDEP StSBP R StDBP .

{mmtig) _Cmmifa) i (aaHg) Crimttg)
Baseline X48.4£12.5 88.617.5 150.8+12.5 F0.8E7.2
oz) {n=23) (n=23) - n=23) {n=23)
Overatl 139.7+12.4 86.719.1 139.6413.2 . 87.148.2
v3) Cn=23) . (n=23) {n=23) {n=23)
aliskiren I50mg 133.0+10.9 i 76.8+12.3 . 134.049.2 81.549.7
vay - i (o=63 : (n=6) _(n=6) - L {n=6)-
| aliskiren 150mg T 130.9£12.0 80.5+9.2 ' 131.4411.6 T 82.7£10.8
+ HCTZ 25mg (VA4) . : (n=16) " . (n=16) - o fn=36) | - | (n=16)

‘Drug Dose, Conceritration, and l‘élaﬁbiishi[is tO’ Response: Both PRA and aliskireri WSfe' o
measured in 23 patients from the ITT population. Patients were excluded from this analysis if
they received aliskiren on the day of sampling and hence measurements were not at trough, or if
either a PRA or aliskiren sample was missing. All samples were generally taken 24 hours after
the last treatment dose; 25.81 £ 1.97 hours across all patients at visit 3 and 25.80 + 1.42 hours
across all patients at visit 4, respectively. Baseline PRA levels were similar across patients with a
median of 0.72 ng/ml/hr, ranging from 0.13 to 5.0 ng/ml/hr across all patients. The two treatment
groups, patients only treated with aliskiren and patients receiving aliskiren + hydrochlorthiazide,
were similar at baseline with medians 0.81 and 0.70 ng/ml/hr, respectively. There was a clear
decrease in PRA following aliskiren treatment. PRA was inhibited by up to 95% of baseline
activity during the first three weeks with aliskiren monotherapy at visit 3 (average decrease in
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“baseline ’Ievels and in 5 other patients PRA ‘ mamed. nhlblted ‘This'is reflected in the average

~PRA activity of 0.56£0.45 rig/ml/hr, but the average inhibition of only 14. 3% w1th a large SD of
74. 24:. Data were summarized in the following tables 74 and 75. /-

‘Table 74: Plasma Renin Actmty Followmg 150 mg of ahslqren— (ITT Populatlon) in study 00 14

N Treatment
: - a}iskiren ﬂn: out the - aFiskiven + o
- Visit stady % | npdrechloratitazide All Subjects .
N=6 : N=17. - .
. __PRA (ng/ml/hr) (m:an + slandard devzanon} S
Baseline - 1.38+1.33 1.06 +1.15 114+ 1.17
End of Frst Cycle of S S
a.hskwen’l'team . 033028 ozx:x:o:xz - 029£023 -
Pa—cmge G:aage % 68.2 +18.8 64.1 +255 65.2+323.6

“Table 75: Plasma Renin Activity following 150 mg of aliskiren or 150 mg aliskiren + 25 mg
hydrochlorothxamde (ITT Population) in study 0014

i Treaiment ) -
Visit o a!lskn'en thruugiu_)ut the - : abiskiren + - -
Study kydrochlqraihmde
N=6 N=is =~ =
PRA (ng/ml/he) (mean + stam'!ard deviation)
Baseline . ] 1.38+1.33 1.06:+1.15
. End of Second Cycle of aliskiren treatment . ) ’
or aliskiren + hydrcschlm:oﬂ:uazxde 0.55+041 0.56+ 045
(Visit 4} -
Percentage Change % 44.8 £35.7* 143+742

The average trough plasma concentrations of aliskiren following three weeks of treatment and
following combination with hydrochlorothiazide are shown in the following table 76 below.
Plasma levels of aliskiren remained constant throughout the study and did not change after three
or six weeks of treatment. The addition of hydrochlorothiazide did not s1gmﬁcantly affect the
 trough concentrations of aliskiren."

i

H

“ Table 76 Plasma concentratlons of allsklren followmg 150 mg of allsklren- (ITT Populatlon) m study

0014
Treatmeént
Tisi€ aliskiren aliskiren + All Subjects
throughout the hydrochlorothiazide
Study
aliskiren (ng/ml) (mean + standard deviation)

Baseline 0 O ) [¢]
i‘]‘lfil".fg‘.gcy‘:kn‘;f 12.6 £8.1 158+ 11.7 150+ 108

Visit E;)me (N=6) N=17) (N=23)

End of Second Cycle of
ahskzrex_l T.reatn;xent or 10.7 + 6.7 £31+83
aliskiren + N=6 i NA

hydrochlorothiazide (N=6) MN=18

(Visit 4)
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i standard deviation) 47.3 £ 5. 0 days (44.8 +3.6 days in sub]ects who recelved ahsklren
. throughout the study versus 48.3 + 5.2 days in subjects who received aliskiren and

hydrochlorothiazide), With regard to the mean time mtervals between each visits, both treatment
groups were snmlar. : . L

Brief Summary of Adverse Events 11 adverse events were observed in$ subjects receiving
combination treatment with aliskiren and hydrochlorothiazide; in 3 of these subjects (nos. 321, -

- . 329 and 335) 5 adverse events occurred during monotherapy with aliskiren. No adverse event
- was mentioned more than once. 9 adverse events were assessed as unrelated to the trial -
- medication while 2 adverse events were judged as unlikely related. 3 adverse events were of mild
-intensity while 8 adverse events were of moderate intensity. All adverse events in this study were

resolved. In 2 subjects (nos. 321 and 328) serious adverse events wére reported. All serious

“adverse events were of moderate intensity and unrelated to the study medication. No deaths were
- reported. A premature withdrawal due to adverse events was reported only in subject no. 328

who suffered from irritable bowel syndrome and a psychiatric disorder after visit 3. These

'~ adverse events were unrelated to the study medication and were also reported as completely

recovered, but the treatment with aliskiren and hydrochloroth1azrde was stopped on 24 Dec 2001
Data were displayed in the following table 77.

- Table 77: Display of Adverse Events by Subject in study 0014

Time
: : from
Report . Onset Resolve . L. tast
P&t.'Treaune.nt Group pate Date . bate ‘Preferred Term Intensity Causality Intake Unit
309 &liskiren & HCEZ T 23NQVOL 21NCVO1 23INOVO1 ABDOMINAL PAIN URPER MILD UNLIKELY 5.0 HOURS
Z3NOVO1 ZINOVOL 23NOVOL DYSPNOEA NOS MILD . UNLIKELY §.0 HOURS
321 aliskiren & HCTZ GaNDOVOL awesems HEAD THIURY®® MODERATE  WRIRELATED *
: - 13NOVO1 EEE—— PHNEUMOTHORAX NOS** MWIDERATE UNRELATED *
. - 13NOVO1 OSNOVDL 11DECOL SUBCUTANEQUS EIPHYSEMA*" MODBERATE UNRELATED *
328 &liskiren & HCTZ 19DECOLI I9DECOL 15JANOZ PARAESTHESIA MODERATE  UNRELATED 6.0 HOURS
. 25DECO1 25DECAL 15JANOZ DIVERTICUIYTIS NOS MODERATE  UNRELATED 2.0 - -DAYS
. 2SBECOY 250ECT1 1SJANOZ W MODERATE UNRELATED 2.0 DAYS
i ODECOL IJ0ECOL 153ANOZ DYSURTA MODERATE  UNRELATED 6.0 HOURS
329 aliskiren & HCTZ 19NOVO1 ISNOVOL 19NOW1 SPONDYLITIS NOS** . MODERATE UNRELATED ® :
335 aliskiren & HCIZ  19DECO1 IROECHL 24DECA1 UPPER RESFIRATIJRY” MILD UNRELATED 2.G HOURS

*not &pphmh‘le **duiring treatment phase with aliskiren

: ! . . o

: _107-_1-.-1.14. Narratives of Deaths, Other Serious Adverse Events and Certain 'cher_ e o _:‘.'

No deaths were reported. Significant Adverse Events: Subject no. 321
(aliskiren/hydrochlorothiazide) is a 66-year old man. He had his first visit on 05 Nov 2001. At
the time, he discontinued Centyl K® (bendrofluazide). On e he fell off a scaffolding
(scaffolding broke), and landed on concrete blocks. He experienced loss of consciousness for a
few minutes and was admitted for observation. A laceration to right side of head was observed.
X-ray reports were normal. Prophylactic subcutaneous heparin and analgesics were given. This
event should not be unrelated to the study drug.

Subject no. 328 (aliskiren/hydrochlorothiazide) is a 55-year old man. He attended casualty on 20
Dec 01 because of pins and needles in the left leg and arm and dysuria. Intensity of symptoms
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L mvestlgator suspected the’ symptoms to be of psychratrlc origin. Hence the patlent was oo
- withdrawn from study on 24 Dec 2001. The patient was discharged from hospital op =——— b(ﬁ)
.with pending appointment at psychlatust's., As discharge therapy the. patient received Zimovane® - .
15 mg po, Risperidone® 0.5 mg bd, Cozaar® 50 mg od po, Fybogel® TBD po, Spasmonol® BD
po, and Zoton® 15 mg OD po. On 15 Jan 2002 the events were reported as resolved.
* These events should be unrelated to the study drug.

10_.1. l’.l_S.- Clinieally relevant laboratorv changes -

No changes in laboratory values ‘were considered to be clmlcally relevant No clmlcally relevant
o changes were reported for urine examination. Data were summarized in the followmg table 78.

Table 78: Changes of clinically relevant laboratory parameters 1n study 0014

. o . . wESs . Oeral

AR . . - A N E ~ Es ~ £

ALY CSGEEX altiskirea .

i Col Study - ) : = B3.3 a 1.7 s  1o0.0
atiskiren & L . . R N
fhydrochicrochiaride e s8d. .« ¢ = i7.& 17 100.0
ATEY . 19 =g -] - 7.4 =T o0

EXCTRVBIN . a¥istiren - : e .
ThrougoutT The: . .

. : Study s . s3.3 ER 1E.7 - 6 100.0 .
a1 skt ren . . . ~
hydroch‘lomthiazfde ) =z TFE.S - - 2F.5 air 200 .0
AT . as 8.3 . s 2.7 zz  1oo.o

CREATINE KINASE a¥iskiren
. thruughout .The
. . acy s 8x.3 R 1.7 € vc.o
I . ) atiskiren 8 oL
Rydroc h‘ioro'chi artde AR €47 L3 IS, F ar 1OG .. &
Al 1e co.6 z 30.4 23  10G.o
CTREATINING a¥isktre .
thmughout <he
study € 1oo.o 6 100.o
a.‘liski ren :
-vchtorothiu-sde ae S4.32 a S.o 17 200.o
R N . AT B 22 o9s.7 1 . 23 . 100.0
EOSTHOCHIL atiskiren : ’ :
. - Thraoughout the X )
N St(xdy 6 100 . O . s 100.0
. atiskcire . . . . ; R .
hydr'od\‘loroﬂﬁazide is BB.2 -4 13.8 17 100.0 L . N 'S
: AR . B - 21 91.3" Z 8.7 23 100.0 '
| aGr ‘ -1 sk men R . . . : . I
throughaut the . . . - . - E < L o
study . e 667 .2 3z.3 - 6 160.0 , . : AN
hydrodﬂorofh1 Axiche 14 T w2 .4 z a7.e 17 10670 T
. Cam 18 7s.3 s 2.7 23 100.0 _
LACTATE a¥iskiren
DEHYDROGENASE Theroughout the
scudy 6 100.0 6 100.0
atiskiren &
hydrochlorothiaride is 4.3 S 5.9 iz 100.0
AT 22 ss.72 x 4.3 23 100.0
NEUTROPHEIL atiskiren
j throughout the
sStudy 5 B83.3 T 16.7 € 100.0
atiskiren
~ hydroch1oroth1 Az e 16 24,1 1 5.9 17 100.0
AT 2z 21.3 2 8.7 23 100.0
URIC ACIO aliskiren
throughout the
Study 6 1060.0 € 100.0
atliskiren &
hydraochlorothiazide 16 9%. 1 kN s5.9 irF 100.0
A1l 22 as.7 LR 4.3 23 10G.0
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'_101117 Summary

“This study was de51gned to mvestlgate the effect of the combmatlon of aliskiren and _
hydrochlorothiazide on DASBP following once-a-day administration of 150mg of aliskiren alone
and in combination with 25 mg HCTZ in patients with mild to moderate hypertension. The =~
study results demonstrate that aliskiren 150mg; with or without HCTZ, significantly decreases
. DASBP as well as other BP measurement (p = 0.0119 for aliskiren monotherapy and p =0.0202 -
for.the combination arm). A statistically significant decrease in DADBP could also be shown for
the combination arm from visit 2 to 4, in NADBP from visit 3 to 4 as well as NASBP from visit
" 2to 4 and 3 to 4. 11 adverse events were observed in 5 subjects receiving combination treatment

- . with aliskiren and HCTZ; in 3 of them 5 AEs. happened during the first- monotherapy treatment

with aliskiren. 5 adverse events in 2 subjects (nos. 321 and 328) were reported as serious. All
serious adverse events were of moderate intensity and unrelated to the study medication. No
deaths were repoited. All adverse events, whether serious or not, were resolved. A premature
withdrawal due to adverse events was reported only in one subject. There were no clinically -
significant vital signs, physical examination, laboratory or ECG charniges, except for one single .
patient on combination treatment whose ALAT and ASAT increased three times above the upper
limit of normal at visit 3 and returned to normal at visit 4. There is no comparison of efficacy

~*_between the aliskiren monotherdpy and the combination of ahsklren with HCTZ.

10.1.1.18 Conclusion

This study indicate that both aliskiren monotherapy and the combination of aliskiren and HCTZ
are effective and safe for the treatments of essential mild and moderate hypertension in short
term (6 weeks). However, there is no comparison of efficacy between the aliskiren monotherapy
and the combination of aliskiren with HCTZ.

'10.1.2. Study 2204: An 8-week, double-blmd multlcenter, randomlzed multlfactorlal placebo-
_controlled, parallel-group study to evaluate the efficacy and safety of aliskiren administered '
- 'alone and in combmatlon w1th hydrochloroth1a21de in patlents with essentlal hypertensmn

10.1.2.1. Protocol, Amendment and Post Hoc Changes

This is the pivotal study for approval of the aliskiren/HCTZ combination. The initial protocol is
dated March 18, 2004. The protocol was amended twice: (1) Amendment 1, dated July 21, 2004,
modified the statistical analysis plan to use the AVE test by Hung to assess the overall effect of
combinations versus their respective monotherapies if a critical negative interaction was
observed in the overall contribution of the two monotherapy contributions. (2) Amendment 2,
dated November 10, 2004, dropped measuring angiotensin II levels because of difficulties in
specimen handling, added an initial [VRS contact to visit | (or visit 2 if subject was treatment-
naive), dropped the requirement for drug accountability at visits 5-7 (since study drug was
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essential hypertensnon who 3 were prevnously untreated (for at least 3 months prlor to v1s1t 1)

lO 1 2.2. Sites and Investlgators

ThlS study was performed at 213 sites in 19 countries: Argentina (9), Brazil (6), Canada (12),
Colombia (2), Finland (11), France (16), Germany (29), Guatemala (4), Italy (23), Netherlands -
(12), Norway (5), Peru (8), Poland (3); RUSSIa (11), Slovakla ), Spam a 1), Sweden 6),
Taiwan (6), and Umted States (34).

10.1.2.3. Study Dates

- The first patxent was enrolled on August 27, 2004, and the last pat1ent completed on Ju une 27
2005.

10.1.2.4. StudyDesign o o _ -

This was an elght-week, international, multicenter, randomlzed double-blmd, placebo controlled,
double dummy, two drug factorial, parallel group study o ‘ -

10.1.2.5. Objectives

The primary objectives of this study were to confirm the efficacy of aliskiren monotherapy and
to demonstrate the efficacy of the combination of aliskiren and HCTZ. Secondary objectives
included effects upon SBP, dose-response, safety and tolerability, and effécts upon plasma renin
and renin activity.

10.1.2.6. Number of Subjects, Randomization, and Blinding

The planned number of subjects was 2685. Randomlzatlon was by IVRS. Blmdmg was
i malntamed by usmg a double dummy approach thh matching placebos.

10 1.2.7. IncluswnandE)(cluswnCntena LT ~

The inclusion criteria were the following: 18 or older; females post-menopausal, sterile, or using
adequate contraception; essential hypertension with DBP 90-109 mmHg at visit 2 to 95-109
mmHg at visit 3; DBP difference <10 mmHg; written informed consent.

The exclusion criteria were the following: prior aliskiren use; BP >180/110 mmHg; secondary
hypertension; grade III-IV retinopathy; history of hypertensive encephalopathy or stroke; TIA
within 12 months; heart failure class [I-IV; ML, CABG, or PTCA within 6 months; angina; > 1°
heart block without pacemaker; arrhythmias; valvular heart disease; diabetes with HgbA 1¢> 9%;
low serum sodium, dehydration, or potassium <3.5 or >5.5; any condition affecting ADME,
including ALT/AST > 2x ULN or serum creatinine > 1.5x ULN; malignancy within 5 years;
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: 10 12.8 Study Plan and Momtormg

. Patients who met the study mclusmn/exclusmn criteria at the end of the smgle—blmd, placebo

run-in period were randomized equally to one of 15 treatment groups: placebo; aliskiren 75, 150,

or 300 mg; HCTZ 6.25, 12.5, or 25 mg; or the combinations except for 300/6.25. Patients

assigned to 300/25 were started on 300/12. 5 and thien escalated to 300/25 at one week. The |

blinded treatment period was eight weeks, with a primary endpoint of seated trough cuff DBP at
' the end. Safety monitoring was by AE recording, routine safety labs, vitals signs, physxcal

. exams, and ECGs. A diagram of the study plan is presented in the followmg Flgure 4

" Figure 4: Study 2204 Plan

“siu . " Visk 2 FVisE 201 Ak 1 Gwough Wisit8 - -
Eh,s-‘ztlim-!&‘ Ba,s—ﬂh-! ’ . B o Days{thwoughS6 (-

Hla treatment [ Placeho

SoeeRN~JORsRR

AfiskrenHCTZ 15068.28 g od

AlsidianSICTZ 15125 g od

Aliskdren 150£12 5
¥ assMirentic T 1%9:@ ot Visit 4

..! AfiskirenSCTZ 306126 mg od ]

Aliskiren 300F125 mg od firated 1o
WskirendHCTZ 300106 myg od at Visit 4
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o Matchmg placebos for all formulations were prov1ded All patients were to take two capsules and» R S
'one tablet at about 8:00 am each mommg o - RPN PEREIE

Duration and Adjustment of Therapy: Duration of treatment was eight weeks. Patients asslgned
to 300/25 were started on 300/12.5 and then escalated to 300/25 at one week. No other
adjustments were done.

:Concomitant Therapy: Other antihypertensii/es werv'e.pr.ohibited. B
. 10.1.2.10. Safety and Efficacy Endpomts

" The primary endpoint was change in trough seated cuff DBP at elght weeks.

v. lO. 1.2.11 Statistical Considerati_ohs

Sample Size Calculations: A sample size of 2415 completed patients (161 per arm) was targeted.
Assuming a dropout rate of 10%, a randomized sample size of 2685 patients was calculated
based on a 3.3 mm Hg difference, a standard deviation of 8 mm Hg, and 90% power at the two-
sided 0.05 significance level usmg Dunnett’s multiple comparlson procedure.

Analysis Cohorts and Mlssmg Data: The pnmary analysis was to use the “ITT” population (all
randomized patients w1th at least one post-baseline efﬁcacy measurement ) LOCF was to be used
- for missing data.

Pre-specified Analyses: Both the monotherapy and combination therapy efficacy hypotheses
were to be tested at two sided alpha 0.05 without adjustment for multiplicity. For monotherapy
the primary analysis model proposed was a two—way ANCOVA with treatment and region as 3
_ factors and baseline as a covariate. Dunnett’s procedure was to be used'to adjust for the multiple
__comparisons between each aliskiren dose and placebo. For combination therapy the primary

o analysis model proposed was: atwo-way analysis of covariance model with 4-level aliskiren and -

4-evel HCTZ treatrnents as two factors, the basélitic asa covarlate and the ahsklren-by-HCTZ
interaction terms mcluded inthe model. -

10.1.2.12 Study Implementation

Disposition of Subjects: A total of 3190 patients enrolled in the single-blind, placebo run-in
period of the study and 2763 (87%) patients completed. The most common reason for
discontinuation from this period was abnormal test procedure results (7.1%), which included
those patients who failed to meet the blood pressure criteria for randomization. Randomization
numbers were assigned to 2776 single-blind patients: 2762 of the 2763 patients who completed
the single-blind period and 14 patients randomized in error. All 2776 patients were included in
the randomized population; however, the 14 patients with erroneous randomization numbers
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".7Of the 2776 randomized patients, 2558 (92%) completed the double-blind treatmien: penod The
_proportions of study discontinuations for the treatment groups ranged from 4.0% (300/25) to
" -11.3% (placebo). The discontinuation rate was highest in the placebo group, most often due to

unsatlsfactory therapeutic effect and adverse events (AEs) The dlsposmon of the randomized
patients is shown in table 79.

Table 79: DlSpOSlthIl of Patients in Study 2204

- m-m‘
= Adiginksiie:
Competan® - | 1AaEs2)- ﬁm mmn
Dtccontued® {48} 15{28y B
Marieve emlis) {15} 78 saay
- MieomRt s eieeE) oon a@a @Ay
- Mo Eeiprocesae renmies | 6408} 0 {0} © 3403
Ussatistaclory therapeutic elfect Ly (4EY. sSen
Cond. o onger requires teragy | 600 LT 2 {6}
vigzian - 145 Mg - nas -
Subject wltdsew vorserd 2¢L1y 3(18}. £E{15)
Lost o lolmeap 1405y 1405 16 806§
Rangistrative probismRs. [:31:1: 1] a@a) sy
Death CRE  ama 1{poi

110.1.2.14 Subject Demographics and Baseline,Characteristics

‘Overall Baseline ComparlsonS' The demographics and other selected baselme characteristics are
shown in Table 80. The baselme charactenstlcs appear balanced among groups. '

Table 80: Basehne charactenstlcs in study 2204,

Hispahic

Mean

Median

Altseren HCTZ Maie White Biacik Mean
Yo % % ‘3 age =66 BMI sBP [32=1

Placebo 56 84 4 28 54 20 30 151 99

75 56 83 5 26 55 25 30 153 99
150 [X] 85 [ 30 54 19 .29 152 s | -

300 54 85 4 30 54 21 30 153 99

6.25 56 83 7 28 55 28 30 153 99

12.5 55 85 5 27 55 27 29 153 99

25 52 88 S 26 55 21 29 156 99

75 6.25 57 88 3 25 55 19 29 153 a9

75 125 52 86 6 23 54 14 30 155 a9

i 75 25 54 89 3 29 55 21 30 153 98

150 625 55 85 5 31 54 16 30 152 98

150 12.5 53 85 5 28 55 20 29 155 a8

150 25 55 87 3 27 54 20 29 153 a8

300 125 49 85 5] 28 56 27 30 153 99

300 25 57 86 4 28 55 20 30 155 99
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A 10.1.42.516. Protocol Changes and Violations

The followmg are some srgmﬁcant protocol Violatlons 1)Fourteen patients recelved
randomization numbers in error, were not treated with doublé blind study medication, and did
not provide any post-baseline study data. These patients are included in the randomized A
- population (n=2776); however, they are not included in the other analysis populations; 2) One
_patient successfully completed the single blind phase and was dispensed double blind study
'medication without randomization and medication assignment by IVRS. The patient was treated
forupto 6 days prior to discontinuation (protocol violator), and there were no reported AEs. i
Post-baseline laboratory tests were not performed; 3). One patient received an additional week of
aliskiren/HCTZ 150/12.5 mg prlor to titrating to their assigned aliskiren/HCTZ 150/25 mg due to
a technical difficulty with IVRS that resulted in Week 3 treatment being dispensed at Week 4;
and 4) Two patients receivéd placebo instead of their assigned study medication (aliskiren 75 mg;
. aliskiren/HCTZ 75/25 mg) for 9 and 10 days, respectively, were subsequently dlscontmued due o
to protocol v1olation, and excluded from the per protocol population. ,
Protocol devratrons that did not require exclusron from analysrs populations each occurred at
" similar rates across treatment groups. The most frequently occurring deviation was DBP >1 10
mm Hg or SBP>180 mm Hg after visit 3 (overall 2.2 and 1.4%, respectively) Other minor
: devratlons each occurred in less than 1% of the total patlents

10 1 2.17. Dosmg
Study Drug: Dosing variations occurred as described in protocol violation.

’ Concomitant Therapy: The more commonly used concomitant medications were similar in type

"+ :and proportion to those observed during the pre-randomization period, and included HMG CoA

_i' reductase inhibitors (e.g. statins, 14%); anilides (e.g. paracetamol, 12%); salicylic acid and -
- «derivatives (1 1%), and nonsteroidal anti-inflammatory topical preparatlons ( 10%) Other
antrhypertensrves were taken by 1. 1% of the study populatlon

Blinding: No patients were unblinded during the study.

10.1.2.18. Efficacy

Primary Endpoint: Changes from baseline in DBP are shown in Table 81. For DBP in this
study all dosages of aliskiren show antihypertensive efficacy and most dosages combined with
HCTZ show added efficacy. The results are sufficiently robust to be convincing. However, that
the effect size is small for aliskiren 75 and 150 mg and they are not differentiated. The dosages
of HCTZ alone are also not differentiated. There is also a substantial placebo effect (nearly 7 mm

Hg.)
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" Aliskiren. 150 mg/HCTZ Zﬁmg

‘Placsbe . . - 192 693 (0.58) -
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K P’iﬂ'ﬁﬁe mﬁﬁ;&n_' -

. Naskken 300 mngC’lzzs ‘“L.

Allskiren 75 mg.

3 .zs (o.a;s}

(437 -u13;_:.,: 0
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.. -1.03(0.83)
~4.21(0.82)°

(265, 059),

- o v p:aeebo
. Niskvon 180 mg - vs. placebo .. -201(0.83) . (-3:63,-0.39) 0.
~Allskiren 300 mg . - vs.placebe . - - - . 333(083) L (495 -1.70) ‘<
Aligkiren 75 mg/HCTZ 625 mg s aliskiren 75 mg -2.08 (0.83) (3.71,-045)
' © WS HCTZ625mg . ~1.69 (0.82) _(-3.30,-0.08)
L S - . va placebo -3.83 (0.82) . (-6544,-2.27) . =
" Aliskiren 75 mg/HCTZ 125 mg . vs. aliskiren 78 mg -2:46 {0.83) - (-4.09,-0.83)

“Aliskiren 75 mgiHCTZ 26 mg

- vs. aﬁstdren?smg

27T{0.83).

~,

(582 -zem - <

¥s. HCTZQSmg F-2.09(0.85) 001860
LY wsiplagehat L - 0 463 (0.82)° 1) '<0.0001% - -
Aliskiren 150 mg/HCTZ 6,25 mg.  vs. afiskiren 150 mg_ -1.41 (0.85) (.-a.aa., 0.25) . 0.0962 .
‘ vs. HCTZ825mg -1.29 (0.84) (-293,036) 01249
S , : 8. placebo : -3.42 (0:84) (~5.07, ~1.78) - <-0.000%* -
-Aliskiren 150 mgfHCTZ 125mg vs. aliskiren 150 mg -2.96 (0.84) (4.60,-1.32)  0.0004%
L ' vs. HCTZ 125 mg 1.79.(0.83) (-342,016)  0.0314*
- , vs. placeba - -4.97 (0.83) (-6.59,-3.38) <0.0001*
" Aliskiren 150 mg/HCTZ 25 mg vs. aliskiren 150 mg -3.70 (0.83) (6.33,-2.07) <0.000%*
o vs. HCTZ 25 mg 3.28 (0.85) Y Vooom--
ST yg placebo - - 571(0.82)
" Aliskiren 300 mg/HCTZ 125 mg vs. aliskiren 300 mg: -3.61(0.84)
Co T vsHCTZ‘IZSmg 276 (084

Co e . . ws'placebo -693{083)
T Aliskiren 300 mg/HCTZ 25mg -~ v, allsidren@()mg T 400 (0.88)

vs. HCTZ 25 mg

vs. placebo

-4.90(0.86)
-7.33 (0.84)

(-850, 321}

{ -8.98, .5.68)

SE = Standard Error; LSM = Least Squares Mean; Cf =

Confidence (nterval

Secondary endpoints: Changes from baseline in SBP are shown in Table 82. For SBP in this
study the one aliskiren dosage not showing convincing efficacy is aliskiren 75 mg. The placebo-
corrected decreases are reasonable (-5 to -14) for all other dosages and combinations. Aliskiren
150 mg is differentiated from aliskiren 75 mg, as are HCTZ 12.5 and 25 from 6.25. There is also
a substantial placebo effect (-7.5 mm Hg) as there was for DBP.
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2240094

-10 95 £0. 92}/'

. HCTZ125mg - 188 »-13 92 (0.93)
CHCTZ256g - . 173 _-4430(097)
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| ' : - -2122 (097)_':‘_--
Patrwise compazison CIEng from Baseﬂna m(:t Nomlna;l S
o - {SE} ,Matua'
Aieken 75 mg vs. placebo - -189(1.31) (4,45, _o.es; L0.1512
Ajiskdren 150 mg vs. placebo -478(131). . (<7.34,-2.18) " 0.0003* .
Adiskirer 300 mg __¥s. placebo -8.26 (1.32) . (-10.84, 567) - -=D0.0001"
Aliskicen 75mg/HCTZ 625 mg  ve. aliskiren 75mg - 4.93(1.32) (752,-233%) 00002
' ' vs. HCTZ 8.25 my 334(130) . (-65.90,-079) . 0.0103%
L vs. placebo . -6.81 (1 B1) - (:9.38,425) - <00001* "
< Aiskiren 7S mgfHCTZ 125mg v, aliskiren 75mg U827 (1.32) . (-886,°9.69) <0.0001%. .
K T vs. HCTZ 128 mg LT3y CIgehs ;.
L vs. placebio ' --.-816(13&)’., J6.60)  <0.0004*
- Aliskiren 75’ mgfHCTZ 25 mg vs. liskiren 75mg 795{1.32) - _ (1055, -sae)' <0,0001%
o ' : . vs. HCTZ 25 mg -302(1:34) . (:5:66,-0.30) - 0.0246°
: - . . vs. placabo 984 (1.31) - (-12.40,-7.27). <0.0001*
Aligkiren 150 mg/HOTZ 625 tag. . aliskiren 150 rig :3.07 (1.35) (671,-042)  0.0230*
' | ¥s.HCTZ625mg -4.36 (1.33) (-697,-1.75) 00011
vs. placeho . ~F83(1.33) . (-10.44, -6.21) <0Q.0001"
Aliskiren 150 mg/HCTZ 125 mg v, aliskiren 150 mg 537(133) | (7.97,277) <0.0001
‘ vs. HCTZ125mg -3.69 (1.32) (-627,-1.10) . ‘0.0052* .
: : , vs. placebo <1013 (1.31} (42 70, -7.56) ¢ooom*' :
- Aliskiren 150 mg/HCTZ 26 mg vs. aliskiren 150 mg - - 2182 . - T
I SRR vsHG’FZZﬁ'mg o :
- Aliskiren 300 mg/MCTZ 125 mg 'vs alis!dren 300 mgz :
e TR R T g HETZ 12,6 mg : 0001
vs. placebo , -1233(1 32}‘ {14 92 " 75) < 0.0001*
Aliskiren 300 mg/HCTZ 25 mg vs. aliskiren 300 mg -5.48 (1.39) (-8.14,-2.83) <0.0001"
vs. HCTZ 25 mg -6.92 (1.37) (-9.60,-4.24)  <0.0001*
vs. placebo -13.74 (1.33) (-16.35, -11.1)  <0.0001*

SE = Standard Emor; LSM =

Least Squares Mean: Gl =

10.1.2.19. Subgroup analysis

Confidence Intervat

Country: Other than the varying placebo effect by region and the greater variability in all results
due to the smaller sample sizes by region, the results by region do not suggest any clear variation
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150 125 . - 168 439 -114 : 87 123 128

150 25 -1 -146 427 130 g96] 1286 128

300 195 | 423|447 148 02| 442| 40
300 %5 69| ATT| T M0B| 08| @3] -3

Race. Because the subjects were predommantly whlte (86%) the representatlon of other races is
t00 small to generate reliable estlmates of effects by race.

Age and Gender: Women showed a slightly larger placebo effect than men. After performirig a
gender-specific placebo correction, the BP reductions in women are slightly but not consistently
greater than those in men. Data were summarized in the following table 84. There is no
significant age-related effect. . i

Table 84: Placebo-corrected Change from Baseline in DBP by Gender in Study 2204

Adiskiren | HCTZ _Male Female Both
" Placebo ~ Q.0 . 00 0.0
75 . =181 - 18| . -1.81] y
150 - 20 251 21
300 T 28 - “41] =~ 34 .
625 | 24| 9| - - BFL . L
125 270 37 32 . 0
Aliskiren HCTZ Male Female Both
25 22 26 2.4
75 625 33 -4 F -3.8
75 125 43 -39 4.2
75 25 45 46 4.6
150 6.25 24 48 -3.5
150 125 4.9 50 -5.0
150 25 598 | 56 -5.8
300 125 70O 8.7 7.0
300 25 659 -9 7.3
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Senous Adverse Events: There was one death in the 150/25 group due to thoracic trauma from
-atraffic accident. The investigator reported this death as unrelated to study medrcatlon There 21

' ’, ‘serious adverse everts (see section 7.1.2 for detalled case report)

' Events Leading to Dlscontlnuatlon. 'I‘he rates of events leadmg to dlscontmuatlon are show in
- Table 85. -

- Table 85: Rates of Deaths, SAFs, and DlsoontmuatlonsmStudy 2204 L i

P —r O T T T [#eiz2s  werzizs . CiZE
L W= N=18t  Nows M=t o iwSist. weus New3oo

Do | tam vem _a@mu . omn | teo

Seasadverseevents | 0@0) TS5 1@8) - wes) @8 30e) U2
- Ady event discontinualh 7(36) - 105 0 a@a)  B@ay |20 T i@s). . .
 Sefcus adverse event disconfinsations | - 000 opn . o@G - oEe) |oopos - 0@ ag
Discontinuations for sbnommal eb values | 1{05} . - 1018} 1405 . 660} @0 - < 0@0 . O
Combimifioniierapy -0 (%) | AUTGL  ALFS! ARG | ALMSU( . ALMSGT - ALITSOF | ALISOOT - ALBGOS | Tl
o n C. ] wWe=188 . W=130 N=%8R | M=7 . M=184 _N=188>] N=181 . N=173 | N-O7e2
Dess - ' | tem @) Co@s) | eEo.  o@e  1@5 | oEh @0 | 1e0
‘Sefousadverssevents. 1 oE0) L oSRe 4@ | z0 3t - 20 2¢L1 . 10 G| 28{tg
A ek " e - ren 422 I req  4@2 183 ] 3@ see ey
mmmmﬁm-v oEo)y - 20 Zan | 1ps e 1o | oEm  iee | dpm. -
Discontinuations, for s orimal foly values . 0@ n-tnm s U(ﬁd),:‘-:é"ﬂtﬂ-ﬂ}.‘ Lo@n - 105 | s@o oen | 4(017 ;

Reasons for dlscontmuatlon were varled, w1th headache bemg the most frequent across all
groups. Some interesting reasons for discontinuation, in addition to those covered as SAEs above,

‘were the following:

» Three patients, a 37-year-old male in the 75/25 group, a 54-year-old female in the 300 group,
and a 61-year-old female in the 300/25 group, withdrew because of cough.

* Four patients, a 57-year-old white male in the 75/6.25 group, a 62-year-old white female and a
41-year-old white male in the 150/6. 25 group, and a 46-year-old white female in the 150/12.5
. group, withdrew because of rash. .

o Eight patients, a 55-year-old whlte male in the 75 group, a 54—year-old white male (ulcerative

colitis, see SAE above) and a 48-year-old white male (abdominal pain, diarrhea) in the
150/6.25 group, a 47-year-old white female (bummg, vomiting) and a 60- year-old white male
(abdominal pain) in the 150/12.5group, a 52-year-old white female. (stomach pain) and a41-
year-old white female (nausea) in the 150/25 group, a 52-yearold black male (nausea) in the
300725 group, withdrew because of GI complaints. One patient in each of the placebo, and
HCTZ 6.25, 12.5, and 25 groups withdrew because of GI complaints.

Events of Special Interest: There were no cases of angioedema reported in this study.
Overall Adverse Events: Rates of patients with any adverse event ranged from 35% to 45% by

group, averaging about 40%. The placebo group had one of the higher rates (44%), notably
because of a high rate of headaches (13%). No significant dose-related AEs were observed. The

- overall rates of AEs by group and the most frequent AEs (> 2% in any group) are shown in Table

86.
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< Table 86: Adverse Events >2% in Any Group in Stady 220

.. Moadtherapy -w{%] | -Placebo | . I3 - ARG - | MCT2625 - -HCTZAZS - HCIZ2S
e e T ) Nl ] N o N=18 | CN=194. - M=188 . 0 W=173
. By Adverse Evénds (AE) 8544 | Ba{375) W@ 710 | 75@8T) 74420y 7241
- Headiche - 26138 | 1BEFEH . BFH WS | 12462 0 5@ - 12{8.9)
Nasopharyngifis T 8.2 849} 5027 317 &{31) q{48) 8 (3.5)
lnfwenza . 3{16} 1(6.5} 738} 31D 6{09) 3{1.6) 37
Veitige ) @5 | 20  o@o C 108 | 1@8 ARy . 1{0.6)
Dizuhea 1 {0.5) 3(1.8) 3016} 4(2.2) 2{15) 527 3(1.7)
Dizziness i 2{1.0} 1{0.5} 1{0.5) 31D 429 (e 6(3.5)
Edema peripheral 1.5 4G22 3{18} 2{1.4 2{10} 3{1.8} 1(0.8)
Abdominiat paim upper 140.5) 140.5) 105} Ty 3{15) 3{15) 202y -
- Atheaigla - 1{0.5) T4y a{00) 2{0.0) a@O (.1} 1@8)
Asthenia 0400 3(16) 211} 2(1.1) 15 2{1.1} 1 (083
Back pain 5 {28} 3 (1.8) 4{22} 108 | 1@©5 @5 - | 4@
Muscle spasais 105 | 42 3(16) 3LH 0 @.0) 2(1.1} 3(E7)
Rnitis 8.0 1(0.5) 105} 2(1.1 240.0) 2(1.1} 423
Upper respiratory fractinfecion | 2 (1.0} 21143 0 (0.0} 5(28) 800 211} 2(12) -
Cough £ (0.5) 1{8.5} 2{11) 1(0.6) 1085  1QS8} - 2(1.2)
Flatulence £ 40.5) 1(05) ‘o) 2Ly | Cea@oy . 2{11) £ 190.6)
Nausea 421 105 105 - zaH (15 - 3018} 1(0.6)
Palpitations 3¢18) | oo 1(05} 108 . 2(1.6) 4.4} {00
Bironchitis 1@.5) 0(@0) - 318 “@z2 2{1.0} 1 (0.5} 10683
Coastipation 3{1.8) 4{22 000} 3N 1{05) 1005 1 (6.6}
Urinary tract inf. 3(1.6) - 2{1.4) 20113 1(0.6) 0 1@8 . 2012
Vomiing 421 0 (0.0} 10.5) ©(0.0} 2{10y £ (0.0} 1(0.68}
Combination thecapy -n-(%} |  ALES/7 ALITS § ALITS ALNSQS T ALHMSOS  ALMSOS | ALBGOS ALE300 S Totat
HCIZ623 HCTZi25 HCTZ25 HCTZEXS  HCTZIZ5 HCTZ23 HCTZ125 HCTZ2S N =2162
- H=188 N=190 N =186 K=174 W=134 N=185 =181 N=173
- Any Adwerse Events - G5 (344) 75(385) . 77414 | ss@rym 72 (30.4) 834 | sy FL{418) 1111 {4023
Headache : £1(5.9) 14(7.4) 11(5.9) 8 (4.6} 15(8. 2{48} 16 (4.8) 14{8.1) 00 (7.2}
Nasopharyngitis R 8 (4.8 827 1 (5.4} 529 3{1.6) 3. 739 a{52) 0438}
fofiuenza i 027 5{26) 4022 317 1{0.5) 8{32) 2(1.1} 7 (40} 83 (1.0
i Vertigo 2011} 2{1.1} 1{0.5 00.0} 140.5) 3018 3417 5(2.9) 27 {1.0}
Diarrhea 9 (0.0} 2011} 3¢1.6} 3(1.7) 1(0.5) 6(32) 6 (3.3} 3(1.7) 48 (L7}
Dizziness 2{1.4) §(2.8) 5(2.7) 2(1.13 6{3.3) 3014 (5.0} 317} 55 (2.0}
Edema peripherat 1(0.55 3{1.6) 00.0} 6(0.0} 2{1.1) 1{0.5} 3{(1.7} INT 20 {1.0)
Abdeminat pain upger 1{0.5} 1(0.5) 1{0.5) 0 (0.0} 3{18) 42.1) 1 (0.6} 2{12) 27 (1.0}
Arthralgia 2(1.1) 2(1.1} 8{32) 0¢0.03 1.5} 0(3.0} 1(0.6} 2{12} 22 @.8)
Asthenia 1{0.5} 2{1.1) 5(2.7) 2¢1.1} 2{1.1} 3(1.6} 214 2(1.2¢ 32{1.
Back pain 11y TED 1{05) 1(06) {11 3(16} 3(17) 1Yy 40(1.4)
Huscle spasms 3{1.6) 1405} 3(1.6) 1{0.6) 1(0.5} a{6.0} 0 0.0} 3{12} 274109
Rhinitis 0{0.0} 8(0.0 6(0.0} 1{0.6} 8{0.0) {11 2{(1.) 2{12 17 @6} {
Upper cespiratory tract mnfection 2(1.1} a8 2¢1.1) 3.7 3{186) 2014} 2(1.1} 2{12) 20 (1.0)
Cough 3{18) 3{1.8} 2{1.1) 2113 2{t.1} 421} 213y 1 (0.6} 28(1.0)
" Flatwlence 1{0.5) 0{0.0) £(22) 1{0.6} g{a.0} 1{0.5) 0{0.0} 1(0.9) 15 (0.5)
Nausea 2¢1.4) 5(26) G (0.0} 1(0.6) 2¢(11) 4021y T 2¢1) 1(0.83 32¢12)
Palpitations 1(0.5} 2{1.1) 1{0.5) 1{0.6} 2143 527 211} 1{0:6} 26 0.9)
Bronchits 1{0.5} 213 - oo 4{2.3) 2¢1.1) - 1(0.5} 1(0.8) € {0.0} 22@8)
Constipation 3(18) 20143 2113 0{0.0}. 1{0.5} 2(1.1} 2(11) 0 (0.0} 25 (0.9)
Urinary tract inf. 1(0.5) 0(0.0) 0{0.0) 2{1.1) 316} 0{0.0 5283 8 (00} 24(0.9)
Vomiting B 0(0.0} S 14a5) - Zan | 0w 3(18) - 2(11% 0(0.0} |0 (0.0} 16064

10.1.2.21 Laboratory Findings

The mean changes are consistent with the effects of HCTZ, (decrease in potassium, increases in
creatinine, urea, uric acid, and ALT) and aliskiren. The mean increases in creatinine, urea, and
uric acid appear to be additive for HCTZ and aliskiren. These latter mean increases are
confirmed by the shifts from normal to high for these lab values. The shifts also suggest that both
HCTZ and aliskiren may produce a slight decrease in hemoglobin and RBC count. Changes from
baseline in mean values for selected lab tests (those which aliskiren appears to affect) are shown
in table 87 and shift tables for the selected lab tests are shown in table 88. All of these changes
are minor and did not show clinical significance.
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Table 87 Change from Baselme in Selected Lab Values in Study 2204 o

Aitslﬂren HCIZ | Hgb ,Rsc E’ntasszmn Creatinine | Urea | UricAcid | ALT
Placebo . | 08% | 19% |  07% 06% | 06% | 03%| 39
7| 0.1% | 0.6% 23% 05% | 22% 09% | 28%
150. 0.0% | 0.4% 18% |  03% | 19% 17% | 54%
300 04% | 02% 18% 09% | 58% 00% | 23% |
625 | 06% | 08% |  07% 26% | 50% 43% | -1.5% o
125 | 0.7% | 1.3% 32% | 19% | 71%| 79% | 48%
| 25 | 01% | 08% 45% 24% | 84% | 125% | 79%
75 625 | 03% | 02% |  05% 14% | 71% 71% | 45%
75 125 | 03% | 06% |  25% 27% | 671%| 101% | 16%
75 25 | 03% | 02% |  44% |  25% | 89% | 136% | -102%
150 | 625 | 05% | 0.0% 16% 19% | 40% 62% | 7.7% -
150 | 125 | 05% | 0.0% 32% 25% | 83% 95% | 6.0%
150 | 25 |-03% | 00% 37% 45% | 121% |  147% | 24%
308 | 125 | 04% | 00% | . 02% 30% | 90%| 105% | 61%.
300 25 | 03% | 02% 25% 60% | 132% | 158% | 4.1%

Hgb = hemaglobin; RBC = red blood cell count; ALT = azaﬂme ammatransfelase

Table 88: Shift Table Changes (Extreme Values) for Selected Lab Tests in Study 2204

Aliskiren | HCTZ | Hgb | RBC | Potassium | Creatinine | Urea | Uric Acid | ALT
: N—L | N—L N—H HN—H N—H | HN-H N—H
Placebo 2% 2% 1% 8% 3% 9% 6%
75 4% 7% 1% 9% 3% 11% 8%
150 3% 7% 2% 5% 5% 13% | 12%
300 4% 8% 3% 9% 6% 10% 3%
6.25 %% % 2% | 8% % 177% | 12%
125 | 3% 1% 0% 10% 8% 27% 7%

25 4% | 5% 1% 9% 6% T 33% | 11% ]

75 . 625 4% 6% : 1% 12% 8% 20% | 10% |

75 125 3% 3% 0% 13% 6% 26% 8% |
75 25 4% 4% 0% 11% 9% 31% | 10%
150 6.25 3% 7% 0% 8% 8% 17% | 14%
150 125 % { 10% 0% 5% 4% 26% | 10%
150 25 5% 5% 1% 14% 7% 37% | 1%
300 125 3% | 10% 1% 13% | 12% 26% 7%
300 25 5% 9% 0% 25% 9% 42% | 12%

N—L= normal to low; N—H = ncrmal to high
Hgb = hemoglobin; RBC = red blood cell count; ALT = alanine aminotransferase
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