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linical Review
hen’ Xiao, M. D

NDA 22-107 N-OOO

1. 1 Recommendatlon on Regulatory Actlon . S

Froma clmlcal perspectlve I recommend that Tektuma HCT® the combmatlon of ahsklren and A

Hydrochlorothiazide ( HCTZ), be approved for the treatment of hypertension. This combmatxon .

‘product demonstrated clinically and statistically significant reductions in both diastolic and

systolic blood pressure compared to placebo and each respective monotherapy in one

- fandomized, double-blind, placebo-controlled trial and several other active-controlled trials. The _ }
maximum antihypertensive effect was generally attained after 4 weeks of therapy. - / : ER

The adverse event profile of the combination is similar to each component monothetapy The "~
 incidence of significant AEs identified during aliskiren monothérapy clinical development
- program including angioedema, and GI events are also similar in the aliskiren/HCTZ ,
combination therapy. Regardmg laboratory parameters, both aliskiren and HCTZ monotheraples
‘increased the serum level of uric acids; the combination of aliskiren/HCTZ increased serum level -
of uric-acid even further. There was no difference of incidence rates-of gout and kidney stones in
short-term studies. In the long-term open label study, however, the incidence 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 kldney stones was not observed in this long-term open label study
although the higher serum level of uric acid was observed in the combination therapy Overall
AE proﬁle is considered to be acceptable for antihypertensive therapy.

1.2 Recommendation on Post-marketing Actions

1.2.1 Risk Management Activity

BN

None

1.2.2 Required Phase 4 Commitments

- None

1.2.3 Other Phase 4 Requests

b(4)

s Pt — et mmav wrise U v v oY avewtuwa.

14



l.3 1 Brle Overvrew 0 C lmcal'Program

Allsklren (Tekturna) is an. mhlbxtor of remn, the. enzyme that converts angrotensmogen to
. angiotensin I in the first and rate-limiting step of the remn-anglotensm-aldosterone system
(RAAS). Aliskiren is the first and the only approved renin mhrbltor so far.

Tekturna HCT® is a new combination product of Aliskiren with Hydrochloroth1az1de (HCTZ) p ( 4)
for the treatment of patients with === hypertension. It is formulated as film-coated tablets
for oral administration. The recommended doses of the combination of ahsklren/HCTZ 1ncluded :

" 150/12.5 mg; 150/25 mg; 300/12.5 mg; and 300/25 mg. ' =

_ EThe sponsor prov1ded eight clinical studies in the ongmal submnssron and one study ina later

- submission (120-day safety update) 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 active-controlled studies, two long-term open label studies and one long-term

- active-controlled study. Two other studies (conducted in Japan and Ireland, respectively) with -
small numbers of patients were also provided in the original submission. In the 120-day safety
update, one short term active-controlled study was submitted for further safety evaluation. There
were 2776 patients in the pivotal trial and a total of 7451 patlents 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 eight
studies provided to support the efficacy claim. The Study SPP 100A 2204 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 endpomt was change from baseline in seated trough (R prlor to niext treatment at .

" the end of the 24-hour inter dosing interval) cuff diastolic. ‘blood pressure (DBP). Seated trough .

--cuff systolic blood pressure (SBP), percent responders (DBP < 90 mmHg and/ot > 10 minHg Te S Lo

than baseline), and control rate (SBP<140 and DBP <90 mmHg) were analyzed as the secondary -
endpoints.

In the pivotal study, the tested drugs and doses included 1) aliskiren 75, 150 or 300 mg
monotheérapy; 2) HCTZ 6.25, 12.5 or 25 mg monotherapy; 3) aliskiren 75 with HCTZ 6.25, 12.5
or 25 mg combination therapy; 4) aliskiren 150 with HCTZ 6.25, 12.5, or 25 mg combination
therapy; 5) aliskiren 300 mg with HCTZ 12.5 or 25 mg combination therapy; and 6) the placebo.

The study results showed that a significant greater change from baseline in mean sitting DBP at

Week 8 was observed with the combination therapy compared with aliskiren and HCTZ
monotherapies. Most individual combinations of aliskiren/HCTZ generally produced clinically
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For the secondary endpomt of SBP in this pivotal study, the pairwise comparison showed that the
combination of aliskiren/HCTZ generally produced a greater reduction of SBP at Week 8 from -
baselme, compared w1th the placebo and each monotherapy (P< from O 02t0 0 0001)

Thedose—respcnse relationship study showed that reduction in msDBP was positively related to

- the dose of both aliskiren and HCTZ. For the response rate (defined as DBP < 90 mnmHg or fall
in DBP > 10 mmHg compared to baseline) and the control rate (defined as DBP < 90 mmHg and .
“ SBP < 140 mmHg), all combinations containing aliskiren 150 or 300 mg with HCTZ 12.5 ot 25°
mg produced statistically greater effects than the correspondmg monotherapy (P<0 05) except
'for the aliskiren/HCTZ 150/12.5 mg L S PR .

V'There are smnlar reductions of BP between ages of <65 years (no chlldren were mcluded) and
>65 years, gender, and baseline obesity of BMI< 30 kg/m and BMI> 30 kg/m after the
combined therapy

There are two other short-term actlve-controlled studres Study 2309 and Study 2303.In study
2309, aliskiren/HCTZ 300/25 mg produced a statistically significant reduction in insDBP and -

* msSBP compared to HCTZ 25 mg alone (P< 0.0001) at the Week 8 endpoint. In Study 2303, -
aliskiren and lisinopril were tested with the addition of HCTZ in patients with uncomplicated
sévere hypertension. Both treatment regimens showed chmcally significant reductions in msDBP
and msSBP at all time points.

The assessment for long-term use of this product was conducted in a 12-month long-term open-
label study (Study 2302) and its 4-month extension (Study 2302E1). In addition, a 26-week,

- active-controlled study (Study 2306) was conducted in patients with mild to moderate
hypertension. In all of these three studies, there was no direct efficacy comparison between the’
monotherapy and the combination treatment. Patients who received the HCTZ add-on were those

_whose blood pressure was not adequately controlled by aliskiren monotherapy. This may
demonstrate additional and sustained blood pressure reduction if the blood pressure could be
controlled by the addition of HCTZ. Study results indicatéd that both combination therapy and -
monotherapy produced clinically meaningful reduction of msDBP and msSBP from basehne and -
maintained throughout the whole study duration.

A pooled analysis of efficacy data was not performed due to the differences in study design,
patient characteristics and length of treatment. Due to the paucity of non-Caucasian patients in
the studies, the subgroup analysis for race/ethnicity (Caucasian, Black, Asian, Natlve American,
Pacific Islander, and Other) was not performed.
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3 ,each of monotherapy '_

- Orthostatlc changes were comparable between the combmatron of ahsklren with HCTZ and each
‘of monotherapy in the short-term studies. In the lorig-term studies, however, the incidence of
- patients with orthostatic changes at any visit was slightly higher.in the combination therapy. -
group than in the aliskiren monotherapy group (12% vs 8%). There was no comparison between
the comblned therapy group and HCTZ group

As expected, hypokalemra with K+ <3 S mmol/L was more common in the HCTZ monotherapy
and HCTZ-containing combination groups than in placebo and aliskiren monotherapy groups.
The incidence of hyperkalemla was low aiid similar between the monotherapy and the

' combination therapy patrents No patrents discontinued due to abnormal potassium values.

Since both of aliskiren and HCTZ can increase the serum level of uric acid, larger mean

~ increases from baseline in uric acid occurred with the aliskiren/HCTZ and ACEI/HCTZ groups
compared with aliskiren and ACEI monotherapy in the long-term studies. There was no-
difference of incidence rates of gout and kidney stone in short-term studies. In the long-term’
open label study, however, the incidence rate of gout was 0.5% (4 cases) in the combination

- therapy and 0.1% (1 case) in the aliskiren monotherapy. leference for the mcrdence of kldney
stone was not observed in thls long-term open label study.

The incidence rate of other important AEs which were found in aliskiren monotherapy (NDA 21-
985) including diarrhea, cough, angioedema, and slight decreases in hemoglobin and related
parameters were similar or lower 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 antlhypertensrve therapy.

1.3 4 Dosmg Regrmen and Admmlstratron

Tektuma HCT® the combmatron of ahskrren wrth HCTZ should be mdrcated for the treatment '
of hypertefision. The fixed combinations may be used as replacement therapy for the titrated
components. In addition, a patient whose blood pressure is not adequately controlled with
aliskiren alone or HCTZ alone may switch to aliskiren/HCTZ daily treatment.

The sponsor proposed 4 fixed dosage strengths: 150/12.5 mg, 150/25 mg, 300/12.5 mg, and
300/25 mg. Based on the pivotal study, all of these four fixed 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
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No other drug-dr_ug interaction studies were conducted.

2 Introduc_t‘iun and Background -

~In the 120-day safety update the sponsor prov1ded anew study (study 233 1) for the comparlson i
" of triple combination of ahsklren/valsartan/HCTZ with the combination studies of =
/ahsklren/HCTZ and valsartan/HCTZ as well as the monotherapy of HCTZ alone. e

o)

At

e Yt ]

v

1 3.6 Specral Populatlons

/

Allskrren/HCTZ was effectlve regardless of gender age, and dlsease factor of obesrty Regardmg

- the race/ethnicity, however, due to the paucity of non-Caucasian patients in the studies, the
- subgroup analysis for race/ethnicity (Caucasian, Black, Asian, Native American, Pacific Islander

and Other) was.not performed. Children were not studied, and the Division granted a,
deferral of pediatric studies for the severe hypertension indication.

Studles of either ahsklren monotherapy or the combmatlon of aliskiren with HCTZ were not
conducted it 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 ACEIs and ARBs. There are
three pregnant cases in the studies. While there have not been definite fetal abnormahtles

- reported following these pregnancres the experrence with human pregnancies is obviously -

limited.

A

( 2.1 Product Infornration

Tekturna HCT® is a new combination product of Aliskiren with Hydrochlorothiazide (HCTZ).
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
IT). Hydrochlorothiazide (HCTZ) is a thiazide diuretic, widely used to treat hypertension,
especially with other agents. Thiazides inhibit renal tubular re-absorption and thereby increase
sodium chloride and water excretion and lower plasma volume, which, in turn, lowers BP.
Tekturna HCT® 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
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e , ) _ with ,dlfferent colors and labe ings -
-~ based on the dosage. Whlte tablet imprinted with “LCI” on one side and “NVR” on the other side =

. means 150/12.5 mg; pale yellow tablet imprinted with “CLL” on one side and “NVR” on the -
other side means. 150/25 mg; violet white tablet imprinted with “CVI” on one side and “NVR”
on the other side means 300/12.5 mg; light yellow tablet unpnnted w1th “CVV” on one s1de and
“NVR” on the other side means 300/25 mg. :

,:2.2 Curr‘éntly Available Treatment afor Indications

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

.inhibitors approved for hypertension include the newly approved renin inhibitor (Aliskiren), _
angiotensin converting enzyme inhibitors (ACEIs), angiotensin I receptor blockers (ARBs), and
aldosterone receptor antagonists (eplerenone, spironolactone). Aliskiren inhibits the conversion

- of angiotensinogen to angiotensin I by renin. ACEIs inhibit the conversion of angiotensin I to

- angiotensin I by ACE. ARBs block the action of angiotensin I at its receptor. Eplerenone and
splronolactone block the effects of aldosterone whose release is stlmulated by anglotensm II

- Regardmg the combination product, there are several products of fixed combmatron doses of

ACEIS/HCTZ or ARBs/HCTZ available for the treatment of hypertensron. There is no
combination product of renin inhibitors/HCTZ on the market.

23 Availabllity of ‘Proposed Active Ingredient in the United States

Aliskiren is approved as NDA 21-985 for monotherapy of the hypertension. Tektuma HCT® is
not currently marked in this country. :

' : 2,4 Important Issues With Pharmacologlcally Related Products.

~ RAAS inhibitors share certain adverse events (AEs). Because all affect aldosterone allcan -
' _Cause increases in’ serum potassium. and hyperkalemia. Al either through effects on aldostero e

: - or.angioténsin II or both; can cause decreases i renal furiction. In addition to these AEs shared - SR

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. Some experts have hypothesized that
renin inhibitors should not cause these latter AEs, but whether they do or don’t has not been
confirmed in clinical trials. Finally, ARBs have recently been implicated in rare cases of
rhabdomyolysis.

Tekturna HCT® as a new combination of renin inhibitor and diuretics may have a relatively low
incidence for some adverse effects caused by RAAS inhibitors such as hyperkalemia. However,
HCTZ as a thiazide diuretics may cause some metabolic disorders related to glucose, uric acid,
calcium, and potassium.
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combmatlons of Ahsklren with HCTZ can be considered a smgle plvotal efﬁcacy trial
- for the approval of an NDA_ fora ﬁxed-dose combmatlon of ahsklren w&th HCTZ w1th
‘the addition of PK data. N o . o 2

©.On June 3 2004, the Dmswn sent a letter to the sponsor regardmg a spemal protocol assessment _
- (SPA) for Study 2204. The Division noted that the protocol did not include pharmacokinetic (PK)
.. and/or pharmacodynamic (PD) assessments. The interaction between aliskiren and HCTZ should
.-be evaluated in this study by using a sparse sampling approach. A blood sample for aliskiren .-

© assay should be-collected as close as possible to the occurrence of the adverse event.

At the pre-NDA meetmg for Tektuma HCT® submlssmn on September 8 2006 the D1v1smn '
- ~sent a letter to the sponsor that the Division granted a walver of pedlatrlc assessments in the
" original NDA: supportmg the product

2.6 Other Relevant Background Iﬁfo‘rmation : '

3" Significant Findings from Other Review Disciplines

3.1 * CMC (and Product Microbiology, if Applicable)

The CMC reviewer, Dr. Xavier Ysern, judges this application approvable from the CMC

perspectlve pending satisfactory responses to some questions regarding assays and batch

reprocessing specifications. Other CMC issues appear to have been addressed adequately by the
_sponsor and are descrlbe_d well in the FDA CMC review. Please see the Chemistry review.

3 2 Ammal Pharmacologyf[‘ oxicology

No prechmcal pharmacodynamlc or pharmacokmetlc studles were perfofmedfwnh the fiew
combination product. Toxicity studies were conducted with aliskiren and HCTZ as free
combinations in the rat with dose range-finding and 13-week 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.
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g The primary source of cllmcal data for thls review was the mltlal NDA submrsswn dated March
19, 2007. This submission included electronic study reports for studies SPP100A0014, SPP100A
2204, SPP100A2302, SPP100A2302E1 SPP100A2303 SPP100A2306, SPP100A2309 and
5 SPP100A1202 '

‘In the 120-day safety update the sponsor sent the electromc study report for study SPP 100A
'2331 dated July 19, 2007 '

42 Tables ofChmcal Studres : R SRIER S T

“The sponsor conducted elght chmcal studles for the evaluatlon of efﬁcacy and safety to support :

- this combination product for the treatment of the primary hypertension in the initial'submission. _ 7
Three other studies are ongoing and data are not provided with original submission (table 2). One '
of these three studies (study 2331) was submitted later in a 120-day safety update. In addition,

_the sponsor has conducted PK, and bioavailability and bioequivalente studies in healthy
volunteers with this combmatlon product. Please see the FDA clinical pharmacologist’s rev1ew
for tabulations and reviews of those studies. Studies for efficacy and safety evaluation of this
~product mcluded in this 1mt1al NDA are dlsplayed in the following Table 1. ' :

Appears This Way
On Original
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- Design

HCTZ.

- &race S (mg) R LT
- #2204 2776 Aliskiren: 75, 150, 300 8-week Double blind, multicenter, Pivotal study
T 1 2372w HCTZ:6.25,12.5,25 - : randomized multifactorial, in multiple
11276 . | Aliskiren/HCTZ: 75/6.25, placebo-controlled, parallel - | countries
69a 75/12.5, 75125, 150/6.25, group study in patients with including US.
2080 - 150/12.5, 150125, 300/12 5, essential hypertension :
' 300/25 (msDBP > 95 mmHg and < N
E 110 mmHg)
| #2303 1183 Aliskiren: 150, 300 . - 8-week . Double blind, randomized, Notin US
: 182w, 1o : | Aliskiren/HCTZ: 300/25 active controlled, parallel
o Lisinopril: 20,40 ° - group study in patients with
- Lisinopril/HCTZ: 40/25 uncomplicated severe
=B S e e hypertension- - 1
#2309 | 489 'HCTZ: 25 : 12-week Double blind, paralle! group NotinUS .
487w,20 | Aliskiren/HCTZ; 150/25, study in patients with BMI > | Change from ~
: 300725 - 3kg/m? in adequately baseline in
Irbesartan/HCTZ: 150/25, responsive to HCTZ 25 mg. | msDBP at
300/25 : : week 8 as the
Amlodipine/HCTZ: 5/10, primary
- 5125 . , endpoint
1 #2306 842. Aliskiren: 300 . 26-week Double blind, randomized, Patients were
: 638w, ‘Aliskiren/HICTZ: 300/12.5, multicenter, parallel group, titrated after 6
151b, 27a, | 300/25 active-controlled study over a | weeks and
260 Ramipril: 10 period of 26 weeks following | randomized
RamipriVHCTZ: 10/12.5, by a 4-week double blind, withdrawal.
10725 randomized placebo- '
. controlled withdrawal.
#2302 1955 Aliskiren 75, 150, 300 12 month | Open-label, multicenter, study
1687w HCTZ 125,25 to assess-the long-term effect
115b, 15a, | Aliskiren/HCTZ 300/12.5, of aliskiren with or without
1380 300/25 HCTZ. ' '
#2302E1 | 198 Aliskiren/HCTZ 300/25 4 month 4 month high dose
186w, 9b, ) | combination open label
1a, 20" : ] : treatment ) .
#1202 | 344a Aliskiren 75, 150,300 44-week Extension trial for Aliskiren Conducted in.
‘ ' Ahsklren/calmum channel monotherapy (#120"1) Open | Japan only
blocker - o "] label, parallel group, long- S
~ | Aliskiren/diuretic term treatment for. essential -
: hypertension :
#0014 23w Aliskiren 150 6-week Open label, randomized study | Conducted
Aliskiren/HCTZ 150/25 to evaluate the effect of the only ia
A combination of aliskiren and Iretand
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#2331 {641 .. HCTZ 25 ‘ 8-week Randomlzed, double blinded, | Ongoing dnd

Ahsklren/HCTZ 150/25 ' " { parallet group, multicenter . | fio result
~300/25 - o - SRR comparing efficacy and safety | available -
Valsartan/HCTZ 160/25 : study in patients not (only in -
320/25 : . | adequately responding to Europe)
Ahsklren/Valsartan/HC'I‘ yA { HCTZ : :

150/160/25, 300/320/25 A

o

b(4)

o 43 : Review Strategy

.I m1t1ally rev1ewed all of the eight tnals as shown in table 1. I performed detalled reviews of the

plvotal placebo-controlled trial (protocol CSPP100A 2204) for approval from an efficacy aspect.
~For an integrated review of safety, I relied primarily upon analyses of all of the trials from table
1 and study 2331 in the 120-day safety update.

44 Data Qualit);‘and Integrity

- 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) where some of
“them have been audited by DS, I do not think any additional audits are required.

: ‘From the provided dataset, I d1d not identify any problems or major dlscrepancy whlch might
-' ,confound the efﬁcacy and safety results of thls NDA ’

4. 5 Compliance with Good Clinical Practices

Based on the sponsor’s claims, all studies were conducted in full compliance with Good Clinical
Practice 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.
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V‘; 4 6 Fmanclal Drsclosures

i

kS ‘The sponsor provrded a detalled llsts of all the clinical mvestrgators partlclpatmg in studles .
SPH100A2101, SPH100A2102, SPH100A2103, SPH100A2104, SPP100A2204, SPP100A2302, -
'SPP100A2302E1, SPP100A2303, SPP100A2306, SPP100A2309, SPP100A 1202 conducted at

_US and non-US sites. From the list, one investigator from study 2306 reported “Grants, '

-Honoraria, Travel Expenses” exceeding $25,000. The first four studies (2101, 2102, 2103 and

‘ 2104) are clinical pharmacology, bioavailability and bioequivalerice studies.

" Thls one potent1a1 conﬂlcts of interest should not prejudlce the results greatly even 1f there were
overt mampulatlon. - : -

5 Clinical Pharmacology ‘ _ )
Since this NDA is a combination of two approved drugs, a bridge pharmaeokine‘tic drug-drug
interaction study with aliskiren and HCTZ was conducted. This study was performed in healthy
subjects and summarized in section 5.1 (below) For more detarls see the FDA clinical

o pharmacology review.

5.1 Pharmacokinetics

' The study was an open label, two-period, mulfiple dose trial to investigate pharmacokinetic drug-
drug interaction potential between aliskiren and HCTZ following multiple oral dose
administration in healthy subjects.

Twenty-two (22) healthy volunteers participated in the study. In Period 1 (study days 1-4),
subjects received a single 25 mg daily dose of HCTZ. Period 1 was followed by a 4-day washout -
period (study days 5-8). In Period 2 (study days 9- 19), subjects received aliskiren 300 mgoncea
day for a total of 11 days (study days 9-19), with a single 25 mg daily dose of HCTZ co- .
administered for 4 days (study days 16 19) All drug admlmstratron was conducted under fasted ' B
“conditions. ; :

Pharmacokinetic parameters of aliskiren and HCTZ at steady-state are summarized in table 3 and
table 4 (provided by sponsor), respectively. As shown in the following tables, although there was
a moderate decrease in steady-state Cmax (see ratio of genometric means) when two drugs were
co-administered as compared to either drug alone, the steady-state overall exposure (AUCt) was
nearly identical and the 90% ClIs of the geometric mean ratios were all contained within 80-
125% bioequivalent limits. Therefore, there was no significant pharmacokinetic interaction
between aliskiren and HCTZ when co-administered as compared to administration of either drug
alone.
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Clinical Rev:ew

L (nglmly

_ _ M} mwmnl-}
Aliskiren alone 425 £ 216 22 35+ 13 2310+934
‘ (51%) (0.5, 6.0} {36%:) {40%:)
~ Asiskiren = 309 + 150 15 41+20 240+ 1157
HCTZ (19%) (0.5, 44) {47T%) €52%)
 Ratioof = 078 NA KA 093
geomeiric : ' '
20% 064 -085 NA NA 083105
ponfidence o .

o = median (min, hrax} :

Table 4: Mean plus/minus SD (CV%) pharmacokinetic parameters of HCTZ at steady-state following
single daily oral administration of 25 mg HCTZ alone (study day 4) or in combination w1th 300 mg
aliskiren dally oral adm1mstmt10n (study day 19

AUC,

. . {nvgfml) {h) - {ngimi} (h-ngfmL)
- HCTZ alone 260 £ 86 R £ 15+6 1411 £ 316
. . {33%) {1.0, 48) [41%) {22%:)
HCTZ + 187 £ 43 2o 20+7 1273 £ 257
Alskiren - @3%) (1.0,3.4) (36%:} (23%:}
Ratic of 074 MA NA 0.99
means
90% o 0.69-079 A NA 0.87 - 093~
-ponfidence : :
. intervals

t,,m median: {(min, max)

| : 5;2. .Pharmg‘c_odynamic”s

Study was not conducted.

5.3 Exposure-Response Relationships

Study was not conducted.
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: 6.1 Indication

. The mdlcatlon for the proposed allsklren/HCTZ ﬁxed—dose combmatlon tablets (T ekturna HCT) B
is the treatment of hypertensxon.

6 1.1 Methods

There are total eight studles were provided to support the efﬂcacy claim as tabulated in Sectlon
42. T

The Study SPP lOOA 2204 is. the plvotal study whlch prov1des a crltlcal appralsal for suppoxtmg e ,' ey
U the efficacy.

" Study.SPP 100A 2309 is an actlve-controlled study in obese patlents not adequately respondmg
to HCTZ monotherapy. Study-SPP 100A 2303 is an active-controlled study in severe :
hypertensive patients with the open-label addition of HCTZ to-aliskiren or llsmopn. Both of -
studies prov1de supportxve efficacy mformatlon

The long-term open label Study SPP 100A 2302 and its extenswn Study SPP. 100A 2302 E as
™ - well as the long term active-controlled Study SPP160A 2306 support the long term efficacy. In'
o addition, two studies conducted in Japaii (Study SPP 100A 1202) and Ireland (Study SPP
100A0014) were also provided for efficacy information.

For the primary evaluation of efficacy, my review focuses on the Study SPP 100A 2004 for the
initial evaluation of the antihypertensive effects. I then examine results of the other studies to

- answer other critical questlons such as the long term effect, population variation, subgroup
analysis, etc

6.1 2 General Dlsc‘ussion of Endpoirits

" The primary endpomt in the prOtal study (SPP lOOA 2204) and othér two large multlcenter -
.« randomized, double-blind, controlied, parallel group trials (SPP-100A 2309 and SPP 100A: 2306) SRR
was change from baseline in seated trough (i.e., prior to next treatment at the end of the’ 24hour” .
‘inter dosing interval) cuff diastolic blood pressure (DBP). 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 second secondary endpoints.
The proportion of responders and the control rate were analyzed by means of a logistic
regression model with treatment and region as factors, and baseline DBP as a covariate. In
addition, ambulatory blood pressure measurement (ABPM) was done in Study SPP 100A 0014
to justify the once daily dosing.
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‘contribute to the overall 'eﬂ'ect in blood pressure reduction of the combination treatment. The

‘clinical studies in this program included patients with mild to moderate essential hypertension G

_ -+ (mean diastolic pressure > 90 or 95 and <110 mmHg), except for study CSPP100A 2303 f"'hrch L
'recrurted patrents with sever hypertensron (drastolrc pressure > 105 and <120 mmHg) e

. The baseline demographrc characterrstrcs of the treatment groups ‘were comparable Wrthm each -
study, and were generally comparable across the different studies éxcept for differences specrﬁed

.. in the protocols: baseéline blood pressure was higher in study 2303 as it enrolled severe. -

. hypertensive patients and baselrne body werght and BMI (> 30 kg/m ) are greater in study 2309
as it enrolled obese patients. .

The dose selectlon in the combmatlon was based on ahskrren monotherapy cllmcal trlal 'data and
the available marketed doses of HCTZ that are commonly used for the treatment of hypertensron.

Study CSPP100A 2204 serves as the pivotal efficacy trial for this submission. It-was a plaeebo—
-controlled, 4x4 factorial design study in patients with mild to moderate hypertensron This study
included a 1-week washout, 2 to 4-week single-blind placebo run-in, and 8-week double-blind- -
~treatment. The primary endpomt, change from baseline in seated trough cuff DBP, was analyzed
'+ by a two-way analysis of covariance (ANCOVA) with treatment and region as factors, and '
baseline as a covariate. A statistical adjustment for multiple comparisons using Dunnett’s -
procedure was used for studies including multiple aliskiren doses. The key secondary efficacy
endpoint, change from baseline in seated trough cuff SBP, was similarly analyzed. The tested
~ doses included 1) aliskiren 75, 150 or 300 mg monotherapy, 2) HCTZ 6.25, 12.5 or 25 mg
“tnonotherapy; 3) aliskiren 75 with HCTZ 6.25, 12.5 or 25 mg combination therapy; 4) aliskiren
150 with HCTZ 6.25, 12.5, or 25 mg combination therapy; 5) aliskiren 300 mg with HCTZ 12.5
or 25 mg combination therapy; and 6) the placebo. The primary objectives are to evaluate the
aliskiren 'monotherapy in comparison to placebo and to evaluate the combinations of aliskiren
~and HCTZ in comparison to the component monotherapy. The final selection of the
recommended dose for the ﬁxed—dose combmatlon of alrskrren/HCTZ was based on the results
of this prvotal study.

. ',In addition to the study 2204 other studies also provrded supportlve efﬁcacy mformatlon inl sub- Sy
groups of the study populatron and the long-term efficacy information. For the detalls ofthe - -
study designs and the individual study results, please see Appendix 10.1. '

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
2204) were summarized in the following table 5. The data showed that, a significantly greater
change from baseline in the mean sitting DBP at Week 8, compared with aliskiren and HCTZ
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monoti erapy in ‘the Studied dose range except the ahsklren/HCTZ 150/6 25 mgvs each :
monotherapy, and aliskiren/HCTZ 75/12.5 mg vs HCTZ 12.5 mg. ‘However, the effect size’is -

~-small for aliskiren between 75 and 150 mg and they are not differentiated. The dosages. of HCTZ‘

Aalone are also not differentiated. Note the substantial placebo effect (nearly 7 mm Hg.) - '

Table 5: Sponsor s change from baselme in mean sﬁtmg dlastohc blood presstire (mmHg) at endpomt N

- 4011 (6:59)

aTrr populaﬁon) T ;
o quofhmpy N LSMchange from Comblnaﬂonthempy
wl R Baseline (SE) . | s
Alisldren 75 mg 183 8680595 . Allsknan 75mqn-|crz 625 mg
o Allsiiren 150 mg 183 -8.94(0;59) . Allskiren 75 mgiHCTZ 12.5mg
Allskirer 300 mg -~ 168G 410.26/(0.60) . “Alisidren 75mgmcrzzsmg 86 : :
- HCTZ628mg . 194 -9.07 (0.58). .. Aliskiten 150 mg/HCTZ 625 mg- 173~ 0. 36 (0, 61)

s 29 (0.84)

HCTZ126mg . 188 - Aliskiren 150 mgMHCTZ 425 mg - 184 - - ~11.90 (0.59)
THCTZZ2Smg. . $73 -9.37(061) . . Aliskiren 150 mg/HCTZ 25 mg 187 -12.65(0.59)
Placeba -~ - 192 -643(0.68) - Aliskiten 300 mgfHCTZ 125mg . 180 1387 (0.60) -
L L Ahskiren mmgucnzsmg _173 - -14.26(0.61). .
‘ ' : v ' LSMdifferenee e S
Pairmse conmaﬁson - R cmﬂg fgg aaseims . 95%
Alisldren T5mg vs.-placebo A 75 @83 :
. Aliskiran 150 mg vs. placebio " 2.01(083) . .
- Aligldren 300 mg | vs. placebo _-333(083) . (-4.95-1705 <
 Aliskiren 75 mgIHCTZ e.:smg vs. aliskifen 75 mg - -2.080.83) - {371,048y - . 0.
vs. HCTZ 625 g . " +1.89 (0.82) {-3.30,-0.08) =~ Al
C L vs.placabo -l -3.83(0.82) (-6.44, -2.9%) = 0.0001*
| Aliskiren 76 mg/HCTZ 126 mg - vs. aliskiren 76 mg -2.46 (0:83) {408,083y 00031
vs. HCTZ 125 mg -1.03 (0.83) (-2.65, 0.59) ~0.2124 .
) vs. placebo -4.21{082) (:582,-260) <0.0001* -
Aliskiren 76 mg/HCTZ 25 mg ™~ vs, afiskiren 75 mg. =277 (0.83) (441, -114)  o000g*
vs. HCTZ25mg ™ | 2,09(0:85) (-3.75,-043) -~ D.O136*
: : vs. placebo ~4.52 (0.82) {-B.14, 281} <0D.0001~
| Alisiiren 150 mg/MHCTZ 625 mg  va. aliskiren 150 mg 7 <1.41(0.85) (+3.08, u25) oL
S vs. HC‘IZG 25mg Co ;

. TAlisron 150 mgMICTZ 12,5 mg.

Aliskiven 150 mg/MCTZ 25 mg

vs, alisldren 150 mg

370 (0.83)

(533, 2. 07)

< 0.0001%

vs. HCTZ 25 mg -3.28 (0.85) (-4.94, -1.62) 0.0001*
vs. placebo -5.71(0.82) (-7.33,-4.10) <0.0001*
Aliskiren 300 mg/HCTZ 12.5 mg vs, afiskiren 300 mg -3.61 (0.84) (-5.26,-1.95) <0.0001"
vs. HCTZ 12.5 mg -3.76 (0.84) {-5.39,-2.12) <0.0001*
vs. placebo -6.93 (0.83) (-8.566,-531) <0.0001*
Aliskiren 300 mg/HCTZ 25 mg vs, aliskireny 300 mg -4.00 (0.85) ¢ -5.868, -2.33) < 0.0001*
vs. HCTZ 25 mg -4.90 (0.86) (-6.99,-321y <0.0001*
vs. placebeo -7.33 (0.84) ( -8.98, -5.68) < 0.0001*

SE = Standard Error; LSM = Least Squares Mean; Ct = Confidenca Interval
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P
mm Hg) as there was for DBP.

Table 6: Sponsor S change from baselme in mean 51ttmg systohc blood pressure (mmHg) at endpomt (ITT

populatlon)

LsM change from Combinat

Aliskiren 75 mg 183 ~937(094} - Niskiren 7S myHCTZ 6.25mg’ .. 187 -
. Aliskiren 150 mg 183 - ‘-1224(094)--- Aliskirer 75mg1HCTZ12.5mg 489
_Aliskirea300mg - 180 . -15.74(0.95) 1 i 257 186
"HCTZ625mg = 194 |  -1095(0:92) - Aﬁskimn 1scmgmcnezsmg__ 173 -
. HCTZ't25mg 188  =13.82(0.83) _“_'N:sksren 15&mgmc'rz1zsnu 8% ATE
C_HCTZ25mg . 473 . . -14.30(0.97) ‘- Aliskiren 1500 TZ25mg . 187 . “19.47 (0:93)
- Placebo C192 0 - -74B(0.92) - - Aliskiren soomﬂc'rz 125mg - 180 ~19.62 (0.95)

173

"-2122(037)_1:4 e

- ;Ahskmen SGGmgIHGTZZS mg -

LSM difference . .

= cltangefrmn Baseling

‘Pairwise Compatison
. . _{SE)

95%(:1

ol c

- pvalue” -

 Aliskiren 75 mg Tvs.plagebo . «188(131) . ~<-446 oesa - 0.1512.
| ‘Aliskiren 150 mg. . BT ¥ piacebo-'- R 473ty _(«734 ~Z48) o.6dear’ .
T Miskiron300mg - . - vs.placebo -B25(1.32) ' 1. (-10.84, -6.67) j<"o'00a"1*~: .
“Aligkiren 75 mg(HC‘!ZG.ZSn'tg T e ah_siuren_?smg _ -493(A.32) - (7525238
CveHCTZ825mg ~ ' = -3.34(1.30) . (590, %Q.TQ)',' |
- S vs.placebo T U G81(1§1) 0 0(-9.38,4325) - €
Aliskinen 75 mg/HCTZ 125mg  vs. aliskiren 75 mig -6.27 (1.32) (-8.86,-3.69) f<oauoo1' _
o ve. HCTZ 12.5 mg 171 (131} - (-4.28, 088) _0.1905
_ L vs.plagebs . -8.16 {1.30]. {1071, 580} - <D:000%%
Aliskiren 75 mg/HCTZ 25 mg ve. aliskiren. 75 mg -7.95(1.32) {-10.55,-538) < 0.0001*
vs. HCTZ 25 mg -3.02(1.34) (-566,-0.39)  0.0246*
./ vs.placebo ‘ . -9.84 (1.31) {1240, -7.273 . <0.0001*
Aliskiren 150 mgIHCTZGZSmg  -vs.-aliskiren 150 mg -3.07 (1.35) (-571.-042) 0.0230%
'- 'vs.HCTZ625mg. -4.36(1.33) " (-6.97,-1.75) 00011~

¥s: placebo’ L 7.83(1.33)

_-{-1044, -5.21)

< 0.0001° .

"Aliskiren 150 mg/HCTZ 12:5 mg ~ 3

A -7.97 -277) -

<o 0001 -

s -517“ 34) '(-?31 -2,54) , 'oaom*
V8. { -11.99 {1.31) {-14.55,-943} <0.0001°

Aliskiren 300 mg/HCTZ 12.5 mg vs. aliskiren 300 mg -4.48 (1.34) (-6.71,-145) 0.0024"
vs. HCTZ 12.5 mg -5.89 {1.33) (-8.49,-329) <0.0001*
vs. placebo -12.33(1.32) (-14.92, 975) <0.0001*
Aliskiren 300 mg/HCTZ 25 mg vs. aliskiren 300 mg -5.48 {1.35) (-8.14, -2.83) < (0.0001*
vs. HCTZ 25 mg -6.92 (1.37} (-8.60, 4.24) < 0.0001*
vs. placebo -13.74 (1.33) (-16.35, -11.1)  <0.0001*

SE = Standard Error; LSM = {Least Squares Mean; Ct = Confidence Interva!
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