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: Tektuma/HCT has been developed m four tablet strengths for oral admmlstratlon L
150/12.5, 150/25, 300/12.5 and 300/25 mg Aliskiren/HCT ‘tablets. The ‘sponsor has -
submitted 16 clinical and pharmacokinetic. studies to the NDA; which includes eleven. -
~ clinical studies” with no pharmacokinetic._content. and four blopharmaceutlc studies
- considered to-be- pwotal to the approval of ahsklren/HCTZ in this indication include

§ 2101 2102 2103 and 2104.. “.

“

L mAN e sy ~e e e — s -

s [y addition, F2 snmlantil .companson data was submitted for the purposes of '

obtammg a biowaiver for an mtermedlate strength (150/ 12 5 mg) of Tektuma/HCT

: RECOMMENDATION . -
The Ofﬁce of Chmcal Pharmacology and Blopharmaceutlcs has rev1ewed NDA 22- 107
ongmal NDA submitted on March 19, 2007 and subsequent subnuss1ons to the NDA

- ‘(see.above). for Tektuma/HCT® tablets and. ha‘s the followmg clmlcal pharmacology
E .and blopharmaceutlcs comments :

: REVIEWER COMMENTS TO THE SPONSOR. o
1. Biowaiver Request for the 150/12.5. ' -
" A biowaiver for the intermediate strength 150/12.5 mg Aliskiren/HCT is granted based_ L
on compositional similarifies between the - 300/25 mg and- the 150/12.5 mg
Aliskiren/HCT sirengths and the intermediate strength of 150/12.5 mg Allskuen/HCTi
- passes the F, similarity companson analySIS in three’ dlfferent media.

mtermedlate stre g

2. Labeling:
Please refer to the labelmg in Appendlx I for recommendatlons made.

Lydla Velazquez Pharm D
" Division of Pharmaceutical’ Evaluatlon I
~Primary Reviewer -

FT Initialed by Patrick Marroum,lPh.D.

OCP Briefing was not held.
CClist:  HFD-110: NDA 22-107 (DavidJ, StockbridgeN); HFD-860: (VelazquezL,
MarroumP, MehtaM, UppoorR); CDER Central Document Room
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. : P : '
»accordmg to SUPAC Gmdance smce backﬁll matenal was used as ﬁller when allsklren: ;

. 150 mg was over-encapsulated.

- Food Effect. Food had a s1gn1ﬁcant lmpactfon the rate and extent of absorptlon ofthe =~

new formulatron‘ ‘which is- reﬂected in the suggested changes of the produict labeling.

'For aliskiren, Conax decreased by 80% and AUC decreased by about 6% with food-}
”.-consumptron. Changes in the pharmacokmetlcs of HCT when admm1stered w1th food A

. were of no. chmcal srgmﬁcance. '

A_Mean Ahsklren and HCTZ pharmacokmetlc parameters under fed and fasted conditions in healthyi -

volunteers _
. Lo . - Aliskiren ’ L
_ tow " Cuix.  AUCoge: AUCowmr &  CUF
Treaiment .~ () (ngiml)  vngiml) " engiml) () (mim)
S : medlan' moant 1 i_ne_an.t.sﬂ' mean £ SO moantSl moantSD
_ {min, max) = (CV%} (cv%)_ .- (CV%)A '(cv%) . cve)
Fed . - 30 - 4dqs3s8 4928+ 8889+ .. ,,p 61494901
. , 31388 494 1950 2427156
(N=29) (03,60). . (78.9) (36. 4) . (349) (28 S) . (39 5)
Craes a0 aaser ESS VEAS gegies el
02 0540 @8 a9 ey B2 T g
. B o ) HCTZ. . I -
Fed ~ 30 15473280 1124x  11686:  45,,,, 22166:
4.7 + 28, 258:9 2598 : 49551
‘m=209) . 5600 (s DI o @00 @n.
g " 10304: . 257138+
. Fasted 25 13084360 90692417 '904%  120:34 138
N=28) (10,40 . @58 (42 oae 28.4)

(25.9)
Sowce:Appendix1625 T

'Patlents should estabhsh a routine pattern for taking Tekturna HCT® with regard to

: meals smce high: fat meals decrease absorptmn substantlally

Bloequlvalence StudleS’ The sponsor conducted three bloequrvalence studles (Studles . |
T 2101 2102 and 2103) : : : :

Study 2101 - open-label, randomized, single-dose, cross-over study in 70 male and

female volunteers. The study was conducted in order to establish bioequivalence

between the fixed combination of Aliskiren/HCTZ 150/25 mg tablet final market image
formulation and the free combination of Aliskiren 150 mg over-encapsulated tablet and
HCTZ 25 mg since the sponsor blinded some of their studies. In so doing, they created
another formulation since the backfill material constituted a SUPAC IR level-3 change
in the formulation’s components and composition. As a result, demonstration of
bioequivalence between the clinical trial formulation and the to-be-marketed
formulation (Final Market Image-FMI) was required for the 150 mg strength.
Bioequivalence was demonstrated.

~




- Cews dngim) 16833 - 17452 . 086  T083-1.00
.. AUCgea thigm) 11007 ©o1i3aa - - 0497 ;.- .. 084009
7 AUCoiu thetgimt) 11350 . 11682 - - @iz - ~095* .00 .

& Tast: SPH100(alsldren 150mglt-|CTZ 25m9) axedconmnaonmblet(ﬁeannem 1). - .
Referenc& allskiren 150mgtaNe(andHCTZZ§mghardgelaﬂncapsu!e asfreecomblnaﬁun (I'reatmentz)

o - -Study 2102 smgle—dose randomlzed, open-label, crossover fasted study in 70 healthy

‘male and female - volunteers. The - study was  conducted. in ‘order to establish

- bloequtvalence ‘between - the ‘fixed combination Allsklren/HCTZ 300/12.5 mg final c

- market image tablet and the free combination of: alrskrren 300 mg tablet and HCTZ 12.5
mg hard gelatin capsule used in’ clinical tnals :

'Results below seem to mdrcate alack of bloeqmvalence between the ﬁnal market image
- and free combination for Aliskiren in regards to C --All other aspects for Aliskiren. -

. jwere broequlvalent as demonstrated below

Table 2 . Statistical resulis of PK parametels foﬂowmg admrmstrat:on of

“aliskiren and HCTZ as the fixed and free combinaﬁon SR

Pharmhacokinetic Aq:rsfedgeometm:means - Ratioofgeomeﬁcmeam
Parameter . Tost"' . Refersitce® “Estimate mcmmm

Cox  (ng/ml) - .166;00 A 18827 . o088 075-1.04
- AUCgum (hengil) 11173 © 12053 . 083 - 086-100
Aucmg_qmmu L 12266 o 13092 094 . . 087-101
' c,,.,, (nglmL) ' 71.94 . 8158 - 088 0.85-092 -
AUCqat (hongiml) 474.56 520.44 091 0.88-0.94
AU%M’ y. 51289 | 55891 . -..092 0.89-0.94 .

= Test:SPmUO(aisinrenIiOOmgﬁ-lc‘fZ 12.5 mg) fixed combination tablet (l’reatmentt) Referetm.aﬁshmn
mmﬁwletardHCthZSmghatdgelatmmwdeasﬁeewnimanon reatment 2}

Souroe: Sedlm 14 Table 14.2 1. 1

E The dlﬁerence in Cmax between the ﬁxed and ﬁ‘ee combmatron products is ‘about. 18% B

'_.(166 0 VEersus. 188 27 ng/mL respectrvely) not-of clmrcal srgmﬁcance for a medlcatlon v.? . o o

. _'that is ‘considered t6 be a wide therapeutic window drug

HCTZ free hard gelatin capsule was bioequivalent to the fixed combination
formulation. :

Study 2103 - open-label, randomized, single-dose, crossover study also in 70 male and
female subjects to demonstrate ‘bioequivalence between the final market image
formulation of 300/25 mg Aliskiren/HCTZ and the free combination used in clinical
trials of Aliskiren 300 mg tablet and HCTZ 25 mg hard gelatin capsule. Bioequivalence
was demonstrated with both Aliskiren and HCTZ as seen below:



parammhllo&mng sangl.oraldoscsofSPH‘!Oﬂ (aliskitun 300

mMGMHCTZ 25 mg) in fixed cotnhlnaﬁon -tablet; (Test}oraliskinnsm

w«tandﬂc:lzzsmg - eombii €2 .
ihjects (N

Estimate k so% Conﬁdenee Inteml

. AUCgyu eagimt) . 116632 - 126699 - .. 091 . 083. 100

. _'Aucodm-ngmu.) S 127181 - - 139298 .- - - 091 - 083-100 . .

. Conax (ngm.) . 14045 . 15786 .. . - 089 = 0.85-0.93
AUCqiuas (onghml) 96190 103795 093 0.89-096
AUCq ¢ (hiengmL) .99533 . 107578 = 093 : 0.89-096

E % Tast SPH100 (aﬁsldrenaoomgmmﬁmg)ﬁxedmmbiahmtablet(rreatmemm, Rmrence.aﬁslcum
MWWMHmﬁmmMWMmmmﬂmm .

: _Blowalver of Intermedlate Strengths. A blowalver for the mtermedlate strength
. 150/ 12 Smg Allsklren/HCT is. bemg granted based on: "

1. Composmonal simiilarities between the 300/25 ‘mg: (reference) and the 150/ 12 5 mg
(test) Ahsklren/HCT strengths. o

- Composmon of Ahsklren/HCTZ leed Combmatlon Formulatlon (mg/dosage umt)
hgredlent . o 150!12.5mg 150125mg 300112.5mg 300!25@ Function .

- -Aﬁskifeﬂ'hemiﬁmafété” - S Actlve subﬁance
Hydrochlorothiazide : v Active substance
Cellulose microcrystalirie / ’ ' ‘
Microcrystaliine ceflulose -
Crospovidone '
Lactose e

" Wheat starch.
Povidone
Magnesium stearate

: Silica,ooloidal —— v
Coﬂoidal siicon dtm(lde :
Talc. -

———

" Core tablet weight

by

Total film-coated tablet ~ 441.00 528.00 806.00- ' 876.00 -
weight :
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2 Informatlon submitted for batch number X018 0206 (300725 mg) and X008 0206 . -

(150/12.5 mg), the intermediate. strength of 150/12.5 mg Aliskiren/HCT passes the

' F, similarity. comparison analysis in three dlfferent media to include the proposed_'
dissolution spec1ﬁcat10ns . IM HCl, 100 rpm, 900 mL USP apparatus 1; 37°C)

Dissolution testmg was performed according to USP level | and 2 requlrements using
basket method (apparatus.1) at 100 rpm. For the dlfferent pH conditions indicated, the

following dissolution media were used (900 ml): 0.1M HCI, phosphate buffer at pH 4.5

and phosphate buffer pH 6.8. Determination of the amount of drug substance dlssolved

-'F2 calculation in 0 lM HCI

- "(%) was.performed by HPLC w;th UV detection. .

Release (mean %)

_ 10mi|i ‘ 15mm ' 20min 30m|n |
SPP100
X018 0206 37.2 587 793 98.8
X008 0206 36.9 55.7 714 96.9 68
HCTZ '
X018 0206 32.7 50.5 67.6 87.1 -—-
X008 0206 32.9 88.5 85

50.2

64.5




SPP100 -,
X018 0206 - .

. X008 0206 -

X018 0206

300 622 830 = 992
380 - 592 749 = 969

840 528 . 697 . 867

X008 0206

374 . 564 . T12 921

P2 calculation at pH 6.8

" Release(mean%)
10min ~ 15min -~ 20min .. 30min

SPP100

~ X018'0206

' X008 0206~
. HCTZ
. o X018 0206
‘ - X008 0206

413 632 85 997
395 ~ 588 767 @ 1022
353 - - 526 684 840
358 533 = 700 945

Assay Vahdatlon' Ahsku‘en and HCTZ plasma concentrations were analyzed by a
- validated LC—MS/MS method with the followmg parameters:

.LLOQ‘:

AMatrix effect

Absolute recovery

SPPIOO' OSOOngImL usxng 200 L. of l.mtnan piasma
(@xptrsscd as. SPP100 free basc)

H}m!rochlorothxaztk lOOng(mL usmg 200;:1‘ of human,
- plasma :

signal at LLOQ) and for D;! -HCTZ (maximum interference
0.1% of 51gnal at working concentration).

SPPIOO- mean recovexy 115%

IDsl SPP100:- mean recovery 107%
HCTZ: mecan recovery 446%
DzlsNz—Hch mean recovery 437%

SPP100: mean 66.6%

{Ds] SPP100: mean 69.0%
HCTZ: mean 63.5%

[D;] "N;-HCTZ: mean 67.4%

' coucenﬁauon),‘ for HCTZ . gN ' interference 4'4'%"df
3



_pwacision

within thie range of2_3% w 42%

'-bxter-dqyacaa'aqv'and - For SPPIO

range. 9f-4 4% to 1‘8%, prec:sxon

range
mthmﬂmmngeofGl%to?-l%- R
For HCTZ: - : -
AtILOQ.bmsS.O%,prectstoan : N
.Above LLOQ: bﬂsmﬁnnthetangeof-03% to -3.8%, precision -~ .

mﬁnnﬂ:ctangeofSS%m{S%.' : o R .
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PROPERTEES OF THE DRUG SUBSTANCE" :
 Aliskiren is chemically described as (28,4S,5S, 7S)-N-(2-Carbamoyl-Z-methylpropyl)
5-ammo-4-hydroxy-2 7-dusopropyl—8—{4-methoxy—3 -(3~methoxypropoxy)phenyl]-
octanamlde hemlﬂnnarate and its structural formula is

| _Molccular FQHﬁula;' 'CaoH53N306 +0.5 -C4H464.

o Allsklren is a white to slightly yellowrsh crystallme powder. w1th a molecular welght of

609. 8 (free. base-. 551 8) It is soluble in phosphate buﬁ‘er n—Octanol and hlghly

" soluble in water.

R HCTZ is chemlcally descnbed -as 6-chloro-3 4-d1hydro-2H 1,2,4- benzothlaZIde-7~

sulfonamlde 1,1- d10x1de. Its structural formula is

o, o

HaNSO, N7
e N
: H

' | Molecular F ormula C7H8C1N304SZ

.‘HCTZ USP is a; whlte -or practlcally whlte practlcally odourless crystallme powder_
‘with a molecular weight of 297.73. It is slightly soluble in water; freely soluble in

sodium hydrox1de solution, in »-butylamine, and in dimethylformamide; sparingly

_ soluble in methanol; and soluble in ether, in chloroform and in dilute mmeral acids.

B. WHAT ARE THE HIGHLIGHTS OF THE FORMULAT[ON OF THE DRUG PRODUCT?

The sponsor has developed an immediate-release product that is a fixed combination
film-coated tablet of Aliskiren and HCT. Aliskiren/HCT is being developed in four
tablet strengths (150/12.5, 150/25, 300/12.5 and 300/25 mg; respectively) for oral
administration. The composition of the product is depicted below:

10




- _ yel
'(RAS) and a homeostatlc feedback loop. Rennm cleaves anglotensmogen to form the : S
- -inactive decapeptide anglotensm I(Ang D)y whlch is converted to the active octapeptlde PRy .
" angiotensin I (Ang I) by. angioténsin converting enzyme (ACE) -and non-ACE ~ 1

pathways. Ang I is a powerful vasoconstrictor and leads to the release. of o

. catecholamines’ from ‘the adrenal medulla and. pre]unctlonal nerve endings.- Tt also. . T R
.promotes aldosterone secretion -and ' sodlum reabsorption. Together these effects =~ T

increase blood pressure. Chronic.i increases in Ang Il result in the expression of mharkers

" and mediators of inflammation and fibrosis that are associated with end orgail darnage;
~ Ang T also inhibits rennin release, thus. providing a ‘negative feedback to the system.. -
" Elevated * plasma rennin activity (PRA) has - been mdependently assomated w1th e
: mcreased cardiovascular risk in hypertensive and normiotensive pauents i

Aliskiten is a rennin inhiibitor that targets the cycle at its pomt of acnvatlon mhlbltmg :

the convers1on of anglotensmogen to Ang I This action suppresses the entire system,
resulting in a reduction in'PRA; Ang I, and Ang II. All agents that inhibit this system, .

_including rennin inhibitors, suppress the negative feedback loop, leading to a-.
- compensatory rise in plasma renmin . concentratlon - When this rise occurs. durmg o
- treatment with ACE inhibitors and ARBs, it is accompamed by increased levels of -

PRA. During treatment with aliskiren, the feedback loop effects are neutralized. Asa -

‘result, PRA, Ang I and Ang II are all reduced, whether aliskiren is used as monothex:apy )
orin combmatlon with other antlhypertenswe agents

HCTZ _
| Hydrochlorothmz:de is a thiazide dxuretxc Thlazxdes aﬂ'ect the renal tubular mechamsms of .

electrolyte reabsorption, directly i mcteasmg excretion of sodium and chloride in _
‘approximately equivalent amounts. Indxrectly, the diuretic. action of hydmchlorothlazxde

reduces plasma volume, with consequent increases in plasma renin activity, increases in
- -aldosterone secretion, increases in urinary potassium loss, and decreases in serum potassmm.
: 'Iherenm-aldostemnehnktsmedxatedby angiotensin II, so.coadmin
-block the produiction or fusiction of angiotersin 1T tends to reverse the potassium 1 loss

inistration of agents that
associated with these diuretics.

The mechanism of action of the antihypertensive effect of thiazides is unknown.

Aliskiren/HCT is indicated for the treatment of hypertension. It may be used alone or in
combination with other antihypertensive agents.

D. WHAT ARE THE PROPOSED DOSAGES AND ROUTE OF ADMINISTRATION?

The usual recommended starting dose of Aliskiren/HCT is 150/12.5 mg orally once
daily. Titration of the dose should be approached by clinical effect.

12



: _four studies reviewed (2101 21012» 2103 and 2104) from the chmcal 'pharmacology and -
bropharmaceutlcs perspectlve were three broequrvalence and | one’ food effect study. e -

o—— Eleven studies were not revrewed because there was no pharmaeokmetrc

. data: An additional study was submitted wrth F2 similarity comparison data i in order to e
: obtam a bxowalver of the 150/12. 5 mg strength whlch was. rev1ewed. - -

. B WHAT IS THE BASIS FOR SELECT[NG THE RESPONSE ENDPOINTS AND HOW ARE

- THEY MEASURED IN CLINICAL PHARMACOLOGY STUDIES"

The major endpoint is decrease in blood’ pressure siiice the mdrcatlon is for treatment of e

hypertension with Aliskiren/HCT. The endpomts of interest bemg measured is Systohc e
and Dlastohc s1ttmg blood pressure '

_C. , EXTRINS[C FACTORS

WERE ANY DRUG INTERACT[ONS EXPLORED"

Yes. An earlier drug interaction study between Ahsklren and HCTZ was performed and’
. reviewed (NDA 21-985) that resulted in no. pharmacokmetrc mteractron between the _
“two moretres : o B

b WHAT IS THE EFFECT OF FOOD ON THE BIOAVAILABILITY OF THE DRUG FROM
THE DOSAGE FORM?

As demonstrated in study 2104, food had a srgmﬁcant 1mpact on the rate and extent of |

absorptlon of Aliskiren/HCT. It was a randomized, open-label, single-dose, two-period,
crossover study in healthy subjects to evaluate the'effect of food on the bioavailability

of Ahseren/HCTZ (300/25 mg) fixed combination versus the final market i image tablet.
- Aliskiren Ciax fasted versus fed was 82% lower (235.2 and 49.1 ng/mL, respectively)

with a CV% of 38.4. and 78.9%. Tiax Was delayed by two hours (10 versus 3.0 hours,

- fasted to fed) and Aliskiren AUCq.. dropped by 61% (L273 8 versus, 492 8 ng- h/mL-A e
- witha CV% 34 9% for both) The. AUCo@ also dropped by 60% (ﬁom 1387 ‘4 10.558.9 R
‘ng'h/mL) wher ‘food was given. The CV% was 34.9% for both agam ‘Aliskireii’s half-

life slightly increased from 36.0 to 37.8 hours when food was given and the clearance
increased from 241416.9 mL/bh under fasted to 614949.9 mL/h under fed conditions
(155%) indicating that the small amount absorbed upon drug administration with food
underwent increased oral clearance. However, the half-life was delayed. All
pharmacokinetic variables had a high CV%. Food effects should be noted in the
labeling for Aliskiren/HCTZ.

HCTZ Cpax was slightly different from fasted versus fed state bemg 11% higher (139.8
and 154.7 ng/mL, respectively) with a CV% of 25.8 and 18.1%. Tyax Was similar as
well (2.5 versus 3.0 hours, fasted to fed) and HCTZ AUC .. slightly increased by 13%
(996.9 versus 1129.4 ng-h/mL with a CV% 24.2 and 22.9%, respectively). The AUCq.,
also increased slightly by 13% (from 1030.4 to 1168.6 ng-h/mL) when food was given.

13




Mean Ahsklren/HCT.eoncentratlons under fed: and -fasted condltlons in ,healthy volunteers

- . Aliskiren. - . . -
T . t_, " Ciax - . AUCoues Aucm N ty. C'JF .
 raat © () ngimb) . (hengimbl)  (hengiml) () - (L)
- " modlan mean:SD mean & SD mean £ 30 muntSD meant 8D -
(min; max) (CVX) . (CV%)  (CV%]  -(CV%) . (CV%) .
= R 499_3+ - 5589+ - 6149499+ :
Fed 30 491 £388 gy Tfeso 3731108 | 2427156,
(N=29) {03, 60) . (78.9) (36.4) G4q) - 285 395
Fasted . 19  2:3s2s002 12038¢ 1%‘7* - as0s84 2414169
N=26) - 0340 -G8  qug g B - Ga
o L. vonp = 11204% ieasE { 224166+
Fed . 3_0 .. 154_7t28_0 A 103+21 . i
N=29) (560 asn (225283 (25’2228) -0 122—51)1
Fasted 25 © . 139.8+360 9969+2417 'gﬁ“z‘g* 120434 27138
(N=28) (1.0,4.0) (25.8) a2y 236) - - (284) 25.9)

. Source: Appendix 1625

' l]I GENERAL BIOPHARMACEUTICS
‘A. WHERE DIFFERENT FORMULAT[ONS USED THROUGHOUT THE DEVELOPMENT
" PROGRAM OF ALISKIREN? - o

' Free combmatlons of Ahsklren and HCTZ were used in the clinical tnals submltted In

an_effort to blind medlcauons used for some of the chmcal studies, the' sponsor
1nadvettently created a new formulation accordmg to SUPAC Guidance since backfill
_matenal was used as filler when ahsklren 150 mg was over—encapsulated ' '

’B WAS AN ADEQUATE LINK ESTABLISHED BETWEEN THE CLINICAL AND TO-BE-'
- MARKETED FORMULATIONS? '
-The. sponsor conducted three b10equ1valence studles (Studies 2101 2102 and 2103)

_ Study 2101 was an open—label randomlzed, smgle—dose cross—over study in 70 male .

" and female volunteers. The study was conducted in order to establish: bloeqmvalence _
. between the fixed combination of Ahsklren/HCTZ 150/25° mg tablet . final market i image .

- formulation and the free combmatlon of Ahskn'en 150 mg over-encapsulated tablet and’

L HCTZ. 25 mg since the sponsor blirided some of their studics. In"so doing, they created - e

“another formulation since the backfill material constituted a SUPAC IR level-3 change

in the formulation’s components and composition. As a result, demonstration of
bioequivalence between the clinical trial formulation and the to-be-marketed
formulation (Final Market Image-FMI) was tequired for the 150 mg strength.
Bioequivalence was demonstrated.

Appears This Way -
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Com Ggmy 16833 | 17452 . T 0% . . 083-1.00°

" AUCogax thngimil) <. 11007 - . 11381 047 . - . . 094-099,
"Aqu.). 11350 11692 0 - 097 . ... -095

Mean (SD) plasma eoncenu'aﬁon—tirne proﬁ(es of aliskmen (SPP)
‘oltowing single orat dosaes of 150/25 mig (aliskirenwHCTZ) fixed L
combination FM1 tablet or aliskiren 160 mg averencapsautated’ tablet
and HCTZ 25 mg capsu!e as freo cambination to healthy sc.bjec.s :
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.Results below seem to mdlcate alack. of bloequlvalenCe between the ﬁnal market 1mage-' g .
: ‘and free combination for Aliskiren in regards to Cmax All other aspects for Ahsklren' '
‘ 'Were bloequlvalent as demonstmted below. ' '

fable1  Pharmacokinetic parameters of afiskiren and HCTZ aftér

. admuustnuonas(hcﬁxed andfrncombinaﬁon
oo f-- - c.u." Auc...a ' Auc..f T es . CUF
. Treatment S {ogiml) ~ (rogiml)  (nghml) ) . (mlm) -
s median maan*SD nmn*-SD mean*SD mean*SD‘_ .meantSD " .
Fmedmmbmahon T Z)3.83:138.91279.5167441401]t?30.4 NT£167 ey
n=58) @563 2 T En ey wy - @R
Free cimbiistion m . 2485 £199.6 14004 £800.0 151281846.7:, 389+ 2%‘“;
(N=66) R (05, 12) . (€03} . (‘-?751)_ - (56-0) . (25(‘3) (566)
_Fixedcombinaion ‘20 . .735:185 485041169 521311125 10021 ‘25‘53‘%‘:%*
CLmees) - (1542 @0 (24.1) o (216) @12) oray
- Fteemnbuuﬁon ':ib 8541:250 537711333 5742;1276 98120 '-.22857.u< '
" Treatment @ (ng/ml) (h-ng/mL) . (heng/mi)’ ) {mLm}
o miedian _mean+SD mean*SD mean+SD . mean>SD  meanxSD
o {min, max} ~_ {CV%) - {ev) _(CV%) cv%) -~ -(cv%) -
N=68)  (15.43) (93)  (248) @232 "(198) 51051
- T o . S (22_3)
. Table2. . Statlstlcal resulis of PK parametars fouowing admmsstraﬁonof

: ahskinn and HCTZ as the fixed and fm combinaﬁon

':Cm; ‘(ng/&x()‘ T 16600 | 18837 088 075104

AUCq a5 (hong/ml) 1173 12053 093 0.86 - 1.00

AUCq s (hengimi.) 12266 1309.2 0.94 0.87 - 1.01
. oo ) . HCTZ

. Cuxx (ngfml) 7194 8158 '0.88 0.85-0.92

AUCq.st (hong/mi) 474.56 520.44 0.91 0.88 —0.94

AUCqq (honigimt ) 512.89 558.91 0.92 0.89 —0.94

* : Test: SPH100 (afiskiren 300 mg/HCTZ 12.5 mg) fixed combination tablet (Treatment 1); Refetence aliskiren
300mgiabletandHC‘lZilSmglwrdgelaﬁnmpstﬂe as free combination (Treatment 2)

Source: Section 14 Table 14.2-1.1

The difference in Crax between the fixed and free combination products is about 18%,
not- of clinical significance for a medication that is considered to be a wide therapeutic
window drug.
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image formulatlon of 300/25 mg Ahsklren/HCTZ fmd the free combmatlon uséd. m' ,. s

- clinical - trials - of Ahsklren 300 mg fablet and HCTZ 25 mg hard gelatm capsule.._ o s

. - Bloequrvalence was demonstlated Wlth both Ahsklren and HCTZ as seen below. :

Bloequwaience nesuhs for allsklmn and HC'IZ pharmacolonehc
- . parameters following single oral doses of SPH100 (aliskiren 300
~-.lnqll-lc12 26 mg) in fixed combination tablet {Test) or aliskiren 300 mg
tablet and HCTZ 25 mg capsule- as frvea eombinatlon (Raference) to
healthy subiects (N=70) ’

:Pha:maookmeﬁc . Adjusted J_;eometnc means Ratlo ofggametxicmeans . )
Pammeter . T i Test® . - Refmnee ; Eétimate 90% Conﬁdence lnterval ’
-c.,,., (ngImL) .o 2337 A24T.34 - ‘_6.94 R 082—1-08
Aucom (heng/mt) . 115632 126699 081 . . 083-100
A_UCg.,,f(h-,nglmL), 1271.81 © .. 139298, - 091 - . 083-100
" Conm (nglmL) . . 14045 -~ 157.86 - Q.89 : 0.856-0.93

AUCptau (hengfmb) -  96190. ° 103795 093 . 089-096
AUCowtengiml) 99533 - _1ars878 . . . 093 0.89-096 -

- Test: SPH100 (atiskiren 300 mgAHCTZ 25 ma) fixed combination: iablet(freatment&), Reference: aﬁskuen
-._mummaMHCTzzsmmMthmmeasﬁeecmﬁmﬁmmmBj :

G WAS A B[OWAIVER REQUESTED FOR [NTERMEDIATE- STRENGTﬁ's OF -
 ALISKIRENHCTZ? _
A biowaiver for the interiediate strength 150/ 12.5 mg Ahskrren/HCT is belng granted"
based on: -

Composmonal srmﬂarmes between the 300/25 mg (reference) and the 150/ 12 5 mg
: (test) Ahsklren/HCT strengths and

e Tnformation submitied for batch number X018 0206 (300/25 mg) and X008 0206
L ]'(150/ 12.5'mg), the intermediate strength of 150/12; 5. mg Aliskiren/HCT passes the -
. F, similarity’ companson zmalysts i three: dlfferent media (900 mL Oof 0.IM HCL, - 2 =

- -phosphate ‘buffer-at pH 4.5 and phosphate buffer pH 6.8) to include the: proposed
dissolution specifications (0.1M HCI, 100 rpm, 900 mL USP apparatus 1, 37°C)
tested. Dissolution testing was performed according to USP level 1 and 2
Tequirements, using basket method (apparatus 1) at 100 rpm.

D. WERE THE ASSAYS USED FOR ALISKIREN AND HCTZ QUANTITATION VALIDATED?
Both Aliskiren and HCTZ were simultaneously assayed in human plasma by a validated
LC-MS/MS method:

LLOQ SPP100: 0.500ng/mL wusing 200 upul. of human plasma
(expressed as SPP100 free base)
Hydrochlorothiazide: 1.00 ng/mI. using 200 uI. of human
plasma
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SRIRS wx&mﬂ:enngeGl—lGO%forSPPlﬂOandmﬂunﬂmtmxge

' o C 7 3.5513.2% far HCTZ. T
IV.LABELING : :

A.. Is THE PROPOSED LABELING FOR ALISKIREN/HCT ACCEPTABLE"
The proposed labelmg is. acceptable provided the ‘Reviewer Labelmg -Comments
"desctibed in the: Recommendations section are addressed by the sponsor. A copy. of the
proposed package msert is mcluded in Appendlx L

© " AppearsThisWay
. ... " OnOrgnal .. - o '
Appears This Way
On Original




T 9

~ gﬁéffpfOp

o AppearsThisWay -
. onoigna . o
o Appecrs This Way
A On Original - ,

19



I

Way

) . — S
59 -
[ej®) S .

ay.

is We

Thi
igina

ppears

A

On Or

20



. Page(s) Withheld

Trade Secret / Confidential (b4)
v~ Draft Labeling (b4)
Dratft Labeling (b5)

Deliberative Process (b5)

Withheld Track Number: Clin Pharm/Bio- I



Appears This Way

On Original

is ch

Appears Th

I

igina

On Or

42



STUDY INVESTIGATOR AND SITE: - -

'REPORT #2104

‘VOLUME in EDR, Section6 .-~ ‘ S S

.. STUDY DATES: September 19 - Octobcr 26 2006

Ob]ectwes. To evaluate the effect of food on the rate and extent of absom’aon of the SPH1OO 300- -

mg/25-mg FMI tablet and to assess the safety and tolerab’hty under fed and fasted condmons
Teamtbenﬁtyandmhabﬂnyufﬂm 30&*25mgal&umlﬁcrzmmblet

- vFORMULATION'
‘Aliskiren/HCTZ fixed combination fablet (SPH100 ‘300+25mg FMI Tablets Batch X018

0206/6001850.002) were prepared by Novartis and supphed to the mvesugator as open
' 1abeled bulk medication. - . :
Manufacturmg Date: March22, 2006

T4

At the mv&st:gator s site, the phannacxst dlspensed and labeled the study medlcatxon in .
individual subject specific package Appropnate documentatlon of the sub_;ect specxﬁ'c
‘ packagmg process are mamtamed :

Overall study deslgn

This study employed an opei- ]abel, randomzed, smgle—dose two«penod, two-ﬁeatment, :
crossover- design A total of 30 healthy male ‘and female subjects were enrolled and 27 .

subjects completed the study 4
. Study subjects were within the ages of 18 to 45 years.

" Treatment 1: Single dose of 300/25 mg aliskiren/HCTZ EMI tablet under fed conditions
(Test).” - R T e
~ Treatment 2: Single dose of 300725 mg aliskiren/HCTZ FMI tablet inder fasting-conditions

5 Exclusmn Cntena mcluded

-All subjects’ that smoked of used tobacco products prev1ously in the last 3 months and
Use of any prescription drugs within four (4) weeks prior dosing, or over-the-counter
(OTC) medication within two (2) weeks prior to dosing. Acetaminophen is acceptable,
but must be documented in the Concomitant medications / Significant non-drug therapies
page of the CRF.

All subjects fasted overnight for at least 10 and no longer than 12 hours prior to each dose of
study medication. For Treatment 1, subjects were administered their SPH100 dose immediately
(within 5 minutes) after completion of the high fat breakfast (standard FDA breakfast). During
Treatment 2, no breakfast was allowed and subjects continued to fast for at least four (4)
hours post-dose. Study medication was administered by the study center personnel with 180
mL of water between 0800 and 0828. Water was allowed ad libitum after 2 hours. All subjects
were dosed within ~30 minute interval. They were mstructed not to chew the medication, but
to swallow the tablet whole. The investigator checked each subject's mouth to ensure that the
medication was swallowed.
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*  Analysis for ahsk]ren and HCTZ was petformed by HPLC-MS/MS methods Wlﬂl an LLOQ of O 5 ng/mL
and 1.0 ng/mL respectlvely R R ) -

Accuracy.
: Ahslqren ‘In the range of 1: 00t0200 ng/mLthe %Blas Was-3 0t02 0w1tha%CVof44t08 3

'.HCTZ Inthe range ofO 500 to SOOngmLthe %Blas was -11 4to90w1tha%CVof29t050

Preclsmn.
‘Aliskifren — Inthe range ofl 00 to 200 ng/mL the %Blas was -3 Oto 2. 0 w1tha%CV of44 to 8 3

‘.»'HCTZ IntherangeofO 500t0500ng/mLthe%B1aswas 11 4t090w1tha%CVof29t050

CoefﬂclentofVanatmn. . o o .

e Ahskiren r2>09917

,-HCTz-»Ezo.9912- S o

MIE_@LMW___AM
_Phannaeokmetlcassessments . _ R

,thnacokmem: patametets calculated :nc‘ludedC.,,,,g,l'lmx AUC{)_Q];SQ AUCo.mf, tm,andCUF
Aﬂuoodsampl&swetemkenbymtha&tectvmmemmmdwelhngcanmﬂamsmd
mafmeaxmvematﬂxefoﬂowmgumepomts predose; 0.5, 1 15,2,3,4, 6 8 12,24, 48,72

and 96 hours. post dosing.

Al subjects who had adequate plasma concenu'anon vs. time proﬁlec were mclnded 1in the
pharinacokinetic data analysis. Concentrations were given in mass per volume: units. Missmg '
values or those below the limit of quantification were indicated in the data listings and treated
- aszeromdatapt&sentahonsandcalcuhuons thacohneucpametcts,exptmedeﬂwr
_ ‘as.miean, SD, and CV, m&xanygeomelncmmsmdwated,orasmed:anandmgeofvalues, .
_were to be determmed using non-Compartmental method with WinNorlin Pro (Version 5.0.1, Pharsnght, S
. Mountain View, CA) and tested with-the ANOVA The ahskn'en and HCTZ pharmacokmetlc parameters )
-.».-determmed in plasmaare hsted below* R T

Pharmacoldnetic parameters
AUCq4ay  The area under the concentration-time curve from time zero to Al where t is the last time
) point with measurable concentration [amount x time x volume” b )
AUCqw The area under the plasma concentration-fime curve from time zero to mfmty [amount x
’ time x volume™]

CLF The total body clearance of drug from the plasma {volume x ﬁme"]

Crrax Maximum {peak) plasma drug concentration after drug administration [amount x velume™]

72 The elimination half-ime associated with the terminal slope (22) of a semi logarithmic
concentration-time curve ftime].

tnax Time ta reach peak or maximum concentration following drug administration [time]
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'mml&&oeqnvdmeﬁuwmum&w«easmdsepamwlyfmemhmmm ) _'

--demﬁe%dfx&cmobemgmnﬂmedwx&mﬂx:mgc(omllﬁ

RESULTS.

All27sub3ectswhooompletedﬂxesnxdyandﬂxe3whodroppedoutaﬁerl’enodlwete

Ahsklren o
Speczai m‘uas'

included in ahskuen and HCl'Z phannmokxneuc analys:.s.

- For onge: subject SPPIOO was measured at a: concmnmtum of '

enmmmmmes , which was-above the LLOQ (0.500 ng/mL) at
. ptedoseofﬂlesecondpermdmspneoflodayswashompmod.
' ’Ih:sconcmuauonmeonﬁunadbyreanalysls L .

L Themaﬁl%mdmhonm&ﬁ%amldﬂ%mdmﬁmmAUCnﬂfmﬂmfedm

HCTZ

There are 13%mmse mAUCg&,, andAUCu.mfmﬂxeﬁdcmdlm 'I'hemuo (ﬁedﬂ‘xst)of

"+ The ratio (fed/fasty of the

geometric meant of AUChu and AUCque are 0.38311:1040,

respechvely Tharcmeapnndmg?ﬂ%asam(&':":‘ 044)md(034 046). -
.-ﬁ:ﬂemaﬂﬁ%mdnmmcmwhemﬁeﬁdm&hm'ﬂmmnfﬂaegemmMcmms” 4
) nﬂ.l&’l‘hemnmpomgmalsfﬂ 14,024}
"Insnmmary ﬂmewasmﬁeeabfeﬁmdeﬁectpmﬁentmahﬁhmfaSPHlmFMtabht

- thegeomelncmmsofboﬂlﬁﬂcqw andAUCq‘,,,fls I_i3- Thmcanespmdmg 90% Cls are
(1.06, 1.20) and (1.07, 1.20).

Therelsa13;.mu'easemCmnmh1eonthefatoundmmThemgafﬂmgmmemcmmsx
1.13. The comesponding 90% C iz (1.06, 1.20).

' Insmnmary &mmsmmg:nﬁmﬂﬁudeﬁkdmﬁaﬁmﬂmﬁISPﬂlmmabm

Nisklren -

" Treatment

Fed 30 49.4:388 2B aT8r108 OFA409z
(N=29) - (0.3.60) (789 (36.4) ! (28.5) (39.5)
Fasted 10 2352:902 (3738 T13BTAL 550,54 2014100
(N=28) {05,4.0) (384) (34.9) (34.9) 23.2) (34.6)

HCTZ '

Fed 30 s47:280 GEGE 1086 403,94 2201662
(N=29) (15,6.0) (18.1) (22.9) 22.2) (200) (2.1
Fasted 25 1398360 9969+ 2417 '704% 12034 2571382
(N=28) (1.0,4.0) (258) ©42) P (28.4) 25.61

Source: Appendix 1625
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