: placebo 0. 7% of patlents recelvmg allsklren monotherapy, 0.9% of patlents receiving HCTZ
" monotherapy, and 1.1% of patients receiving aliskiren/HCTZ. In the long-term open-label
studies, the incidence of coiigh was 1.5% for aliskiren monotherapy and 2.2% for- - . :
aliskiren/HCTZ combination therapy:~ In the long-term double-blind studies, the incidence of
“cough was 3.3% for aliskiren monotherapy and 1.6% for aliskiren in combination with HCTZ
- compared to 4. 3% in ramipril/ HCTZ. Data were summarlzed in the followmg table 44.

. Table 44: Inmdence rate of cough in different studles

1 Study Placebo | Aliskiren | HCTZ | Aliskiren | Amlodipine | Irbesartan | Lisinopril
: o _ |MHCTZ | HCTZ MCTZ | /HCTZ.

Placebo- .| Patients { 193 550 - 555 | 1464 - : q- - =7

| controlled | n(%) 1(0.5) {40.7D 407 vy |- - ] -
Short-term | Patients | 193 = | 675 678 | 1654 127 - 1120 26
controlled n (%) 105 {15(0.7 6(0.9) {18(.D 324 - 1(0.8) ~ {0(0.0)
Long-term _Patients | - 1955 - 871 - - ‘ - -

| open-label n (%) - 30(1.5) - [ 19 (2.2) - . - -
Long-term Patients | - 421 - 193 _1 210 (HCTZ combined with Ramipril)

Double-blind |[n(%) |- T1433) |- 3(16) . [9(a3) .

- 7.1.3.3.4 Anemia

. A slight decrease in mean hemoglobm was observéd in the ahsklren monotherapy and
ahsklren/HCTZ combination treatment groups as shown in the following table 45. These changes
are very minor and are not considered to have any clinical significance. There is no change in
mean hematorcit from baseline in aliskiren/HCTZ-treated patients. Small decreases in

hemoglobin and hematocrit are also seen with other agents acting on the rennin angiotensin
system, such as ACEIs and ARBs.

Table 45: Changes of hemoglobin and hematocirt from baseline in short-term acfive controlled studies.
Hematclogy: Haemoglobin {gfl}

Pomt hase‘i ine

Baaehne Endpo!nt - Change from bmselme _
Trestment groug. ] Ea:l 5B lledlan Eean . SD Hedtan )Iean S0 Madtam' .
Placebo (N=183) I84 - 1463 12,23 146.0 1465 12.13 MO0 1.2 5.8 1.0
Mono A1y {N=£08) ) 578 145.3 . 13.132 1460 1451 i13.10 1450 -0.Z 6.66 Q.0
Mono HCTZ (N=6T78} 657 144.5 14.35 1450 1454 1467 146.0 0.8 7.98 1.9
Ab1 Al /HCTZ {H=1654) 1602 451 12.81 1450 144 8 13.32 1450 -0.3 T7.18 0.0
Amlodipine/HCTZ (N=127) 122 41.7 12.02 142.0 141.3 13.08 142.0 -0.5 9.0¢ 0.0
Irbesarvar/HCTZ (N=120} 117 142.1 13,11 1420 {41.0 11.88 138. G -1, 8.2¢ 2.0
Listnopril (=32} 31 1411 10.88 1430 140.7 11.40 140.0 -0.4 8.43 G.0
Listoopri | AHCTZ (5=28) 26 140.9 11.74 1430 143.3 10.73 142.% 2.4 8.01 2.5
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0_0402i' 0.4300

Placebo {N=193) 0. 4415 (
Yono Alr (=608} 578 §.4421 '0.04213 0. 4400
Uona HCTZ {K-678} 656 01.4384 0.04237 0.4400
- Al AL /HCTZ {(N=1654} 1801 ©6.4402 D.04222 0.4400
Amiodipire/HCIZ (B=127) 122 0.4308 0.03569 0.4300
Irhesartan/HCTZ (K=120) 117 0.4345 0.03852 ©.4300
Listnoprel {8-32} » 31 0.4374 0.03151  0.4400
26 ©0.4358 0.03T6E 0D.4300

Listnopr(1/HCTZ {N=26}

71335 Hyperuricemia,

N .

4

gout, and renal stones

0.

0._4488

oopooooe

.

’

e |

.

Aliskiren monotherapy produced small median increases in serum uric acid levels (5 pmolL)
while HCTZ produced larger increases (22 pmol/L). The combination of aliskiren with HCTZ -
appears to be additive (34 pmol/L increase). Although the changes of uric acid were not o
measured in the long-term studies, the incteases in uric acid do appear to lead to slight incréase
in uric acid related to AE of gout (0.1% vs 0.5% in aliskiren monotherapy vs the combination
{therapy), but not closely related to the renal stone as shown in the following table 46.

- Table 46: Summary of incidence rates of gout, nephroliaﬂligsis and changes of uric acid from baseline

7.1.33.6 Angioedema

1 Study - Placebo | Mono Mono | Ali . ‘Amlo Irb Lis
Ali HCTZ | /HCTZ | MHCTZ |/MHCTZ | HCTZ
Short-term Patients 193 608 - 678 1654 127 120 26
controlled “Uric acid (pmol/L) | 0.7 5.0. 224 33.9 -8.5 -19.1 | 819
' Gout, n (%) 0000) (10D [0(©0) [1(01) [0(00) |0(00) |00
Storie, n (%) 0(00) [0(0.0) [0(00) [1(01) [0(00) [0(00) |0(0.0)
Long-term open- | Patients - 1955 - 871 - - -
label Uric acid (pmol/L) | - - - - - - -
- Gout, n (%) 1= 1(0.1) |- 405 |- - -
) Stone, n (%) - 10.) |- 1(0.1)
Long-term 1 Patients - 421 - 193 - - -
| Double-blind Uric acid ( umol/L) | - - - - - - -
,. { Gout, n(%) - 1000 |- 0(0.0) |- - :
[ Stone,n (%) |- 1(02) |- 0(00), |- - -

Angioedema is a known serious side effect of ACEISs. It has also been reported in patients who
were treated with ARBs but the causality relationship between the event and ARB treatment has
not been clearly established. There were 5 cases of angioedema reported in the whole aliskiren
clinical program . One occurred in a patient who received aliskiren, one in a patient who received
aliskiren/HCTZ, one in a patient who received valsartan, one in a patient treated with single-
blind placebo, and one non-serious case of angioedema was reported in a patient treated
with ramipril. In addition, there were total 26 patients with eyelid, face, hands, or whole body
edema in the aliskiren treated groups and two patients in HCTZ treated groups. There were two

cases treated with the combination of aliskiren with HCTZ among the 26 patients.
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7.1.5.2 Appropriateness of adverse event categ_orization and preferred terms

was reported 1n’the Chmcal Study Reports.

~ 7.1.5 Common Adverse Events

7 1.5.1 EllCltlng adverse events data in the development program -

The sponsor reported that the information about adverse events was collected in all cllmcal trials.
An adverse event (AE) was defined as any undesirable sign, symptom or medical condition
occurring after starting study drug even if the event was not considered to be related to study

* . drug. AEs could be volunteered by the subject; discovéred during general questioning by the

investigator or detected through physical examination, laboratory test or other means. Medical
conditions/diseases present before starting study treatment were only considered AEs if they, -
worsened after starting study treatment. AEs occurring before starting study treatment but after

- signing the informed consent form were recorded on the Medical History/Current Medical
. Conditions Case Report Form (CRF). Each AE was also described by its duration (start and end

dates), the severity grade (mild, moderate, severe), its relationship to the study drug

.(suspected/not suspected), the actions taken, and the outcome.

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

7.1.5.3 Inc1dence of common adverse events

For common adverse events the sponsor tabulated event rates in four pooled studies including the

B placebo-controlled studies, short-term active controlled studies, the long-term open-label studies, _
- and the-long-term double-blind studies as shown in the prev10us tables 22 and 23. This approach - - - ;.
- for estimating the incidence of cominon adverse events is preferred

7.1.5.4 Common adverse event tables

The common adverse events in the placebo-controlled studies are presented by treatment group
in table 47. Headache and nasopharyngitis were the most frequent AEs overall. The incidence of
headache ranged from 4.6% in the aliskiren/HCTZ 150/6.25 mg group to 13.5% in the placebo
group. The incidence of nasopharyngitis ranged from 1.6% in the aliskiren/HHCTZ 150/12.5 mg
group to 5.4% in the aliskiren/lHCTZ 75/25 mg group, and was 5.2% in the placebo group.
Dizziness was one of the more prevalent AEs in the HCTZ 25 mg, aliskiren/HCTZ 150/12.5 mg,
and 300/12.5 mg groups. Diarrhea was reported in rates > 2% in the aliskiren/HCTZ 300/12.5
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(
.placebo—controlled studles (safety populatlon)

Ptacabo H!Smg Afi 150 mg ﬂmm $ono AF
N-181

I-K:'IIG.Emg HGTZ?Z.SW HCIZ 25 mg mm
: N-555

oo N=193 8180 RIS =550 R=134 N-173
~Pritoread toem alld  no@g " a3 o (3§ n ] - n ) nM~ n 9 (X7
Ay Adverse Experience | £5(440) . 0937.5) . €937.3} 71(36.2) 200(380) 75@8.7) T9(42.0) 724181 |2240.7)
. Headsche 135 1309 13Ea 1965 36.@5) 2y . 15 8.0) 12(8.9) WFH
Nasaptaryrgitis 1aEn @ (4.9} 5R3) 303 171} 6.1y @8] - 863.5) 21 Q8
| Dreziness 2(1.0) 1(0.3) 1(u.5) 3N 5{0.9) 423 ‘3{1.6) 6 {35 - 1323
trfluenza 3, 1@5) T8} 31 MEes o@e 3(1.6) LY BN XK}
Dizatoea 1S} 216} 3418 422 10{L8) 3(15) s@7) 30N 11 @20}
Back pain 5(28)  I(1L6} 427 . t@e]  8(1s) 1{0.5} 1(@5} 423) ey
" Cough 1(0.5) 105 . 2{LY) 10.0) !g’ﬂ 1{.5F 1 (0:5) 21y 1@7)
~ Asthenia om0 3{18) 2{1.1) 1(0.0) 6(1.1} F(15} 2(1.1) "1 {08} 6 (L1}
Nausea CYr2:) 105 1€0.5) T2{1n 4@ 3(1.5) 30161, 1{0.0) 7(13)
Vertigo 1@5 | 200 €{0.6) 1{@.8} - 308} 1@85 . 421} t(06) G{1.1]
Upperraspicatory tactinfiection 2 (1.0} 2(1.1) 6{0.0) -5(28) 7¢13 . 00} - T 20m 2012 4@7) |
Paipitafions 309 @0} 1 @5 1@e 2@.4) Z{0y 3210 o{o.0) 8{1y
Arthralgia 1@5) . 4022 @00y e@pe; . 4@n a0 2(11), 0.8} 3.0.5)
Abdaminat pain upper 1 (0.5) 105 1085 317} 500 a5 318 2(4.3) @14}
Oedema peripheral 1(0.5) 4223 ERLEY 241.1) 9 (1.8} 2010y 3¢1.8) 1(00) 8 (1.1}
Constipation 318 40y G {0.0) T 7(13) 1@5 109 -ty 3@s)
. Broachitis 1(@5) o{0.0) EXT 5(28) 215 2¢1.0} 105} 1(0.8) “@n
Muscle spastns 1@5 4% 34163 317 10 (L8) B@o; Z(1.19). 3. 50.9}
Udnary tract infecBan (1.8 2¢11)° 2{Ln 100 508) 2{1.0} .1(05) 2(1.2) 5 {00y
Flatulence 1(©.5) 1@5) . @0 2¢.13 305) 0.0} (L) 1(0.8) 3(0.5}
Vomiting 4@H 000 . .15 . 0@ 103 2¢1.0} GO0} - 16 @5
Rhinitis {00} 1@5) ___ 1{05) ZeLy 41@7% 00} 200 423 G}
ARHCTZ ABACTZ ARHCTZ ARRCTZ ABMCYZ ARRCIZ ARHCTT ARHCTZ
. e my WLSmg TS5 wg 15625my O125Smg 15025mg I0GMIZSmg  30025mg AMCTZT
. : . N=188 N=19G N=186 - N-1M N-184 H=188 . N=181 N=173 N=1464
‘Praforcod torm o (%) o {3 n &) - n {5 a %) o (%) n (99 n (%) {39
Any Adverse Experience 65{34.6} 75305)  7I(414) BE(37.9) 72{30.1) BI4T) £2(453) . 71(410})  SeiM04)
Headache 5.9} 14 @4 1156 8(4.8} 1582 @ (4.8} 18 (8.9) 14 (81) 48 (.7}
Nasopharyngifis 9(4.9) 8(3.23 10.(5.4) 5(2.9) 3(1.8) 737 743.6) 9(52) 56 (3.9)
Dizziness 1(05) 5@6} 5@n 2(1.%} 6(3.3) 3§16} ‘e 3019 M@y
infivenza 5@7 ©  S@6} 422 3(17} 105} 832 2(L1) 7(4.0) 323
Déarhoea ‘0.0 Z{1.1} 3{18) 2(1T7) 1{0.8) 8@ a3 EYLR] 24 (1.8)
Back paia 211 7(37) 1(0.5) 188} 2.1 3¢1.6} 3{e.7} 212} 21 {149
Cough 3(1.6} 38} 2(1y) 2{(11) 2(1.%) 421 20 1(0.6] 18 {1.3)
. Asthenia 1(0.5) 2¢n1 @22 2(1.1) 1 @5} 3¢1.8) 2L - 2{1y 702
Mausea TR 5¢2.6 - 0{0.01 108} 201.1) - a1y 2¢1.1) £(0.9) 7(1y
Vadiga C201) 2¢1.4} 1{8.5) 0 (0.0} 1(8.5) 3(1.6) LT 5(@n 17 (12)
Upper respiratary tract infection 2¢1.13 0 @0y 2(1.9) 3{17) i 211 2¢L1) 21y 16 (1.1
.. Palpitations 105 291} ${0.5) 1(0.85 2(1.1) 5(2.7) 2¢1) (0.8 EE
Arthralgia 2Ly} C2¢11) (3.2} o@a . 105 a0} 1@} - . 2(12 (1.0}
Abdominal paii upper 1(05) 140.5} . 1{0.5} o @0} agis 4@n’ (0.6} S 2{12) . 1309
" Oedema peripherst 105 - 3(18) 00 8 (0.4} 2(1.9) 1'@.5) LT 31N 13 (0.9
 Conshipation L3068 . 200 2005 6@m L 1@8) 20 2(uy) o 600 | 208
" Bronchitis © 18 2¢1.1) 0000 4@y BT RT) ‘105 e . o{n 11§08
Muscle spasms 3(1.6) .1 (0.5) 3(1.8) 1(0.8) 1(05) o@o 0.0} S T2 1O
Urinary tract infection 1(05) 60.0} o(e.0 2(L.1} 3(1.6} GO0} 528 0 @E0 11 (0.8
Flatulence 1{0.5) 0@0.0 422y 1 (0.6} 0@0) 1(0.5) 0 (0.0} 1(0.8} 8 (0.5}
Vomiting 0 0.0) 1(0.5) 2{1.1 o (0.0} 3(1.6) 2(1.1) 0.0 0 (0.07 &{0.5)
Rhinitis 0 (0.0} 0(0.0} 0(8.0} 1(0.8) 0 (0.0) 2{1.1} 2(%.1 2(1.2} 7 (0.5)

The common AEs in the short-term controlled studies are presented by treatment group in table
48. Results were consistent with those in the placebo-controlled studies. AEs experienced by

>1% of patients taking aliskiren/HCTZ and were more frequent than in patients taking placebo
were dizziness (2.3% vs 1.0%), influenza (2.3% vs 1.6%), diarrhea (1.6% vs 0.5%), cough (1.3%
vs 0.5%), vertigo (1.2% vs 0.5%), asthenia (1.2% vs 0.0%), upper respiratory tract infection
(1.1% vs. 1.0%), and arthralgia (1.0% vs. 0.5%). The only AEs that were experienced by >2% of
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L " Table 48: Number (%) of patlents w1th most frequent AEs (> 2% for any group) in short term, R R ~'_ 3
: controlled studles (safety populatxon) k : c

m ARMHCTZ ARMGCTZ m’l’l

. - -AGHCTE
. . Placobe Mona Afi Mono HCTZ ISB25mg 15128 mg TsRSmg 1S06.25mg 1507125 mg
b S N=Y3 - N=615" N=678 N=188 u—1so N-186 X7 B " T
- Proforred tenm - nem i . Ny n R n (% a9 afk - nM o T
: Asiy sihvarso oxparionien 46 ¢44.0) 241(357) 270 (32.8) 65 (34.8) 76(388) . TZ (414 GBEATE) 72001} ' ) o,
Headache - 26 (13,5} qaEe 383 1G9 14 (7.4 11 6.8 B{a.6) 15@32 o .
Hasopharyngtis w0{Ey 1228} BEH 8i{48) G(3.2y 1854} 5Q0) " 3(1.6Y
" Dizziness v 2(105. 507 523 - e85 'see @7 200 B@3 ..
- nfluenza 318 1.8 6 (0.0 8§27} &(28) RI-35 247 - 1405}
Dharthoes . 1(08 = 18{15) T oom Z(e1) 3(18) ann . 1(0.5}
Back pain L s(281 . 913~ 1ne 2{1.9 (TR i@s) 1{0.6) - 2{1.9
Cough . ’ 185 5@ € (0.0} (L8 - 3(18) 2411 20D 7 218
Nansen 420 Ao 2(13) 2(1 528 tEn 1@ 200
. Asthenia ' [.T2:1 S € @9 6(08) . 1{08) 284 i@2) . 2010 - 1{085) :
Adhealgia o 1(0.5) © 4@8} 7607 - 2(1.4} T2y 8{3.2} oo 1{05)
OGedema peripheral 1(06.5 1418 81y 1.05) (L8 0 @0} 800} 211}
Fatigue . S - 6@e) | € (0.9) 105 3(1.8) 1@5) 2¢11 1(0.5%
* Uinary tract infiscbon 3(1.6) 5@7) 7(1.0} 1[@5) . o @Oy e®@s | 2@ I088F
Bionchits ¥(055 8(1.2) . 8@7} 105} - 28y -, o@O 42.3) FIERY
Flatulence 1(0.5) 408y 304 1{05) 0@0) 4@ 1.6} (o}
Vomifing 421 1008} 304 . 0 {00} 1@5) . 2¢.y - oes) 3{18) .
Swusifis - 1{0.5} .23 oo T o@D 1(0.5) G @.0) 186} 1{0.5%
Angina peciosis - t(0.5) @0} Q.9 .0} G{0.0) 0o} .0y - 105
Tendoalis . . o{0; . 203 203y o @0} . e@0) _ aEa . DEEm YR
Myocardiat infarcion - 0{ee O @.0} 600 D@ GO0} 18.5) o@Dy - 200y
. 15a25mg WHRSmg  30025mg AUMCIZ  HCTZ HCTZ Uisinopril HCIZ
#=311 =181 N=354 N=1654 N=127 N=120 M58 N-26
Praforrad torma n {5 T n {3 o (%) - (%) n {%) n (% o ) .
Any advorse axpericnce 103 (33.13 62 [45.3) 112(31.6) - 846 (380} 55 (43.3) (342 44 3(11.5 i
Headache 12 {3.9) 16(8.8) t8(5.1) 104 6.3} 8{7.1) 3(25) 5(8.6 0(0.0)
Hasopharyngitis 11(35) 7{30) 18(45) 87 (4% 7(5.5) e(5.0) 2(24} 0(0.0)
‘Dizziness 618 (58] s(14) 38 (24 1¢0.8} 3(28) 1(1.7) 138
inflyenza 7(235 PYRET) 7{20} 3121 e{0.0) 6(6.0) (0.0 0{0.0)
Diantoea a(1e) (33} 3({0.8) 2415 1(0.8). ago.n o0m - 0(00}
Hack pain ) 3L, 3(LT} 3{08) 2(1y £(3.0) (17 Hin - o000
Cough 4(1.3) 2011} 3({0.8) 21(13y 3{24; 1(88) 1(1.7 o(ox)
Nausea/ . 4013y 2011y 2(06} .o1egLy T 1{0.8) {4 11 o{og)
Asitienia 3(1.00 2014 2(08) 17 (10} 2(1.6) 1(6.8) . aan oe(on)
Adiaigia (0.0} {08 ' 3(0§ 15 (0.9) 1{0.8} - (17 . o{om 0 (0.0}
: eedemapenpheal - B IL5 S TE ¥ ] - A (11) 4 (us A 15 1F ] 100.8) o(eg - . cG(oU)
. Fatigue . S (03 Co2{Ln 2{08 13(08) 1408} 2{17 2(34 . D(OO) e
[Anioary ractinfection - - . Q{00 C8(ze) 1@y 12qa7 . oqoh) - - i(a8) ocon R CE TSR
| Bronchitis . 1{0.3} ‘1(0.8) 6(eo) 1oy 1(0.8) 3(25  0{0.0y - o(o0 :
Flatulence 10y - o(aa) 1(03) ‘8(0:5) e{o0) ~  0(a0) o(an Cp(o
Vormiting 2(06.8) a(0g) 0(0.0) 8(05) 0(0.0) (0.0 (0.0} o(0.0
Stnusitis (0.0} (L7} 1(0.3) 7¢04) 3(2.4) 6(0.0) 0(0.0) o(0.0)
Angina pectoris o{od 0 (0.0} 2(06} 3(0.2} 1(0.8} 0¢0.0) o (0.0} 1(3.8}
Tendonitic o(0.0) 5 (0.0} 3(08) 3103} 0¢0.0) o(en 0(0.0) 1(3.4)
Myocardial infarclian © 0(0.0} 6(0.0) 1{03) 2(0.9) 0(0.0) a(0.0) o(on 1(3.8)

The common AE:s in the long-term open-label studies are summarized in table 49. The most
frequently reported AE with aliskiren/HCTZ and aliskiren monotherapy was nasopharyngitis
(6.1% and 6.9%, respectively). There was no increase in AE rates with the addition of HCTZ to
aliskiren treatment. In fact, the rates of headache, diarrhea, fatigue, and nausea were lower in the
aliskiren/HCTZ group compared with aliskiren monotherapy.
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HNasopharyogitis 135(6.6) 38 (4 5% 15(3.3) . B3 (B.1)
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Asthralgia 26 {1.8) 8 ¢0.9) (24 19 {22y
Tough © 30 (15) 15 {1.8) 2 @A) 19 {2.2)
Diarrhae - . 86a @5y 12414, &{1.3) 18 (2.4
Elppe:r respimdocy tract infection 42{2.%) C 12014} 4 @.8) 45 {£.8)
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Mauses . . 42029} - ‘0 {00} S0 5 {08}
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The common AEs during the long-term double-blind studiés are summarized in table 50. The

- most frequently reported AEs during long-term double-blind treatment with aliskiren/HCTZ -
were dizziness, nasopharyngltls fatigue, and headache. Gastrointestinal events- overall and the

~ rate of diafrhea in particular were not increased with aliskiren/HCTZ combination treatment.
Headache and peripheral edema were less frequent in the aliskiren/HCTZ group compared w1th
-aliskiren and ramipril monotherapy. Dizziness was slightly more frequent with aliskiren/HCTZ
than ramipril/HCTZ. The incidence of cough was highest in the ramipril monotherapy group. An
increased rate of cough was observed in ramipril group (8.1 %) and ramipril/HCTZ group 4.3 %)
compared with aliskiren (3.3 %) and aliskiren/HCTZ (1.6 %).

Table 50: Number (%) of patients with most frequent AEs (> = 2% for any treatment group) in long-term
double-blind studies (safety populatlon)

AIHHCTZAEII-K}TZ

Mano Al 300M1Z5mg W65 mg ARHCTI  Ramipdl HCTH

N-421 R=193 N=92 =103 N-=422 N=210
'?mfarmdtaml o ) a (g n (% n® . .n n 93
Any sdverse e)q:enem:e 237 (56.3) 64 {33.2} 353807 85(41.0) 234 (55.5) 98 (167}
. Dizziness 1@ . 7368 1L T s@n 18 @8 5423
"asophmﬁs 18 (4.5 58 3P 8.4.1} 2467
. Fahgue 13431 (1@ 333 6@.1) 0 18@8
‘Headache 450107 61y (1) 629) I3F 8
" Bronchitis a4y 5 (2.8} 0 (0.0} 5¢2.6) 5 (1.2}
Disrthoea 13 (3.1} 201 3(3.3) 52 6} 8{1L.E
Sinusitis 40.m 4(2.1) 222} §42.6) 8010 4¢19)
Upper respiratory fract infection 18 {26} 3£1.6} 2(22) 5 (2.6} 1£(28) 13(6.3
Cough 14 (3.3] 3(1.6} 0 (0.0 3 (1.6} 34(8.1) 943
Pain in exdremity 13 (3.9 2(1.8) LY 3 (1.6} 5{1.2) 3{14)
Back pain 1331 1(0.5} 1 (L1} 2 (1.0} 7 (LT} 8 (3.6}
Bload glucose increased 0 (0.0 0@oy 2(Z2) 2 (1.0} 1(0.2 1(0.5)
Hausea 10 (2.4) 1{D.5) (1.1} 2 (1.0} 5.2 3 (1.4}
Oedema periphecal 14 {3.3} 1{0.5) 1(1.1) 2(1.0} 13{3.1) 2(L0}
Dyspepsiz 11 (2.6) 0 0.0} 1{t.14) 1 (0.5} 4 (0.0 0 (0.0
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. _short term and long term study data; tlre iricidence- rates of these AEs were comparable to the
‘ 1ndrv1dual monotherapy. These AEs were also analyzed in Sectrons 7 1 3 2 and 7.1. 3 3.

\

7. l 5.6 Additional analyses and explorations
- Additional analyses of AEs are presented in Sections 7.1.3.2, and 7. 1_.3.3,
7.l.6 Less Common Adverse Events .

' _Analyses of less common AEs are presented in Sectrons 7.1 3 2 and 7. l 3 3

7.1.7 Laboratory Fmdmgs R

- v_ 7.1.7.1 Overvrew of laboratory testing in the development program

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

-~

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratOry'.values

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

7.1.7.3 Standard analyses and explorations of laboratory data

.

| ':7 1.7. 3 1 Analyses focused on measures of central tendency

Lab tests that showed changes in measures of central tendency in the aliskiren groups were
hemoglobin, creatinine and urea, potassium, and uric acid.

For hemoglobin, a slight decrease in mean hemoglobin from baseline was observed in the
aliskiren monotherapy and aliskiren/HCTZ combination treatment groups in the short-term
placebo-controlled studies and short-term controlled studies. In the long-term studies, however,
the decreased hemoglobin was not observed. Data were summarized in the following table 51.
There is no correlated decrease of hematocrit and red blood cells in all above studies.
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Charga from basellne -
‘sp.

. Treéatment group L Y T Ma ) - Hedlan ]‘ean - “edlnn -

P,

Placebo (N=193) - 184 145.3 12.23 146.0 146.5 12.13 146.0°

‘ 1.2 .§.81 . 1.0
¢ Ali 75 mg (N=184) ‘176 145.2 12.44 146.0° 145.3 12.98 146.0 0.1 6.20 0.0.
Ali 150 mg {N=185) 177 - 145.5 13.21  146.0 145.5 12.69 145.0 -0.0 6.54. 0.0
Al1 300 mg {N=181) ) 173 146.0 13.46 148.0 "145.4 13.84 145.0 -0.6 7.21 0.0
Mone Ati (N=550) : . 526 - 145.6 13.02 146.0 - 145.4 13.15 - 145.0 ' -0.2 6.65 0.0 -
HCTZ 6.25 mg (N=194) 187 . 144.7 14.23 146.0 145.5 14.42 145.0 0.8 7.87 1.0
- HCIZ (2.5 mg {N=-i88) - . © 183 144.8 15.25 146.0 145.8 {5.58 148.0 1.0 5.89 1.0
. HCTZ 25 mg {H=173) 170 148.2 13.25 145.0 145.4 13.92 "145.0 0.2 8.57 1.0 ;
‘Mono “HCTZ (N=855} . "840 144.9 14.26 146.0 145.6 [4.65 146.0 0.7 7.39 1.0 °
) . AV1/HCTZ : 185  146.1 13.12 146.0 145.7 (3.06 145.0 -0.4 6,58 0.0
LA . 75/6.25 mg {(N=188) . . - . E
Al /HCTZ 179 145.5 12,01 146.0 145.0 [3.05 144.0 -0.5 0.0
7S/12.5 mg (N=190) . : : : . .
. Al 1/HCIZ : 183 144.2 14.92 145.0 144.6 13.59 146.0 0.4 8.50 0.0
75725 ag (N-lse) - . Lo S T R Tl e g o :
Al i/HCTZ : : 167 146.2 ' 13,59 146.0 - .145.5 £3.10 145.0 . -0.7 '6.54 ~ -1.0
150/6.25 wg (N—l?i) . . o . oo . - . . . T R
Ali/HCTZ 180 145.2 12.60 }44.5 144.6 12.24 144.0  -0.7 6.10 -1.0 -
150/12.5 ug (N=184) . ’ : i - ) : .
Al (/HCTZ 180 145.9 15.06 147.0 145.4 14.29 146.5 -0.5 7.37 0.5
150/25 mg (N=188)- : . ] -
Al1/HCTZ - 176° 144.0 13.52 145.0 143.3. 13.68 144.0 -0.6 -6.79 -1.0
300/12.8 ag (N—lSl) . -
. Al 1/HCTZ 172 | 144.6 12.92 145.0 - 144.2 12.64 143.0 -0.4 6,78 -1.0
300/25 mg (N=173) . ) . o
All At1/HCTZ ('N—I.-QGAI) 1422 145.2 13,50 !.-15_.5 - 144.8 13.21 145.0 ~0.4 ©6.88 -1.0°

{Group B: short tarm, double bl in:l. aIl controlled stud:es)

Hematology H.aemoglobin (g/L)

N . . . - ’ e e Post baseline _ -

\) . - Baselir,é Endpoin: . _ Change from basel:ne -
Treatment group n Hean SD Median Mean SD Hedian  Mean SD Median : N
Placebo (N=[93) ‘184 145.3 12.23 146.0 146.5 . 12.13 146.0 1.2 5.8t 1.0 -
Mono Al (N=608) 578 145.3 13.13 146.0 145.1 13.10 145.0 -0.2 6.66 0.0
Mono HCTZ (N=678) 657 144.5 14.35 145.0 145.4 14.67 146.0 Q.8 7.98 1.0
All ALI/HCTZ (N=1654) 1602 145.1 13.61 145.0 144.8 13.32 145.0 -0.3 7.16 0.0
Amlodipine/HCTZ (N=1Z27). 123 141.7 12.02 142.0 141.3 13.08 142.0 -0.5 9.08 6.0
‘Irbesartan/HCTZ (N=120) 117 142.1 13.11 142.0 141.0 11.88 138.0 -1.1 ©.29 -2.0
Listnopcil (N=32) 31 i41.1 10.86 143.0 140.7 11.40. 140.0 -0.4 8,43 0.4
'Llslnopril/HCTZ (N=28) 26 . 140.9 t1.74 143.0 143.3 10.73 142.5 2.4 8.01 2.5

{Croup C: fong te'r-m‘oper,l-lab'el studies}
/ Hgmatélagy: Ha'ex:noglobin (g/L)

- Post baqeiine EN
Basei ine . Endpclnt PP Chnnge from b seline

"Hean (SD

Treatment group

7SD Median Mean = SD ' :
Noro Ali (N=1084} 1001 143.4 13.47 144.0 143.2 13.59 143.0 -0.2 .33 0.0
ALl Ati/ZHCTZ* (N=871) 854 144.3 12.94 144.3 145.0 12.93 [45.0 0.8 50 1.0
{Croup D: long tecm, double-blind studies)
Hematology: Haemoglobin {(g/L)
- Post baseline e

Baset ine Endpoint _ Change from baseline _
Treatment graoup ™ Yean SD Median Mean SD Median Mean SD Median
Mono Ali (N=226) 151 143.6 15.t6 143.0 145.7 14.62 146 .0 2.1 7.36 2.0
Ati/HCTZ* (N=193) t88 143.2 14.91 144.0 144.2 16.38 146.0 1.0 9.77 L.O
Ramiprit {(N=212) 186 145.5 13.50 147.0 148.3 13.71 150.0 2.8 6.77 3.0
i Ramipritl* (N=210)} 200 144.7 14.83 1t46.0 147.3 15.48 146.0 zZ.6 8.61 3.0
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. majonty of these i increases were not outside th laboratory normal range for BUN. Mean .

increases in creatinine were seen in the HCTZ (1.7 mmol/L), ahsklren/HCTZ 22 mmol/L) and

. irbesartan/HCTZ (3.0 mmol/L) groups compared with placebo and aliskiren monotherapy (0.5

mmol/L for each). Mean changes from baseline in potassium values showed small mean

-increases for placebo (0.03 mmol/L) and aliskiren monotherapy (0.08 mmol/L) and small mean

decreases for aliskiren/HCTZ (-0.07) and HCTZ (-0.10). A mean increase in uric acid was seen

with aliskiren/HCTZ (33.9 pmol/L) compared with HCTZ group (22.4 pmol/L) butlessthan - = -
lisinopril/HCTZ (81.9 umol/L). For the other biochemistry. parameters, no major differences . "
were observed between the allsklren treatment groups vs. the controls. Daia were suminarized in '

the following table 52.

Table 52: Summary of changes in potassmm, sodium, calclum, uric ac1d, BUN, and creatinine for placebo

- aliskiren and HCTZ monotherapy, and combination therapy in short-term controlled stud;les (safety

population) :
Placebo Mono Al AIHCTZ . ATHCTZ AndoHCTZ knngg tisHCTZ
o M=193) (N=663) =678} N=1654) ;N=127) N (N<26)
. Potasshim gomoliLy o . o N I —
’ N 186 - 486 565 1357 126 120 .26
Basefina 435 (0397) 437 @400} 434 (0400} 435 (0.398) 4.19(0369) . . .414(0417)- 4.28 (0.393)
Mean (SD} change 0.03 (0.360) 0.08 @387} 010 (0.406)  0.07 (9.422) -0.05 (0.485) 10.13 (0.485) -0.06 (0.483)
o n {9 agey ney ny ] ned n gy
" >20% decrease "1(0.6) 6(12) 20 (35) 4w0e9 324 325 20T
. > 20% increase _6(39) 20 (4.1) 18(32) 48 @35} 10 (7.9} 21 (175) 3(11.5)
- Sodium (munoiit)}
N 187 595 669 1623 126 120 26
Basefine 14150289  1414Q75) 181274 1415@2.72) 1409 2.35) 1408 207) 139.9 2.00}
Mean (SD) change 03 (2.86) . 01244 0.4 (2.49) 01R58) 0.1R27) D7 @231} 0.1(231)
0 (%) neg LX) n %) a0%) 0% 0%
> §% decrease 3(1.6) 2¢0.3) 5@.7) 16 (1.0} 2(1.6) 5(42) {00
Calcium fnunoll) .
N 187 592 666 1821 124 118 26
Baseline 2.389(0.1206) 2384 (Q.1416)  2.388(0.1276)  2391(0.1232)  2.352(00812)  2.377 (©.0909) 2.336 (0.1049)
Mean (SD) change 4.001 (0.1614)  0.005(0.1192) "0.010(0.1000)  0.015(0.0947)  -0.002(0.0948)  -0.022(0.0968}  -0.017 (0.0815)
o (99 n (%} - NG n %) 0 (%) n %) aey .
>10% Increase 4.9 13@E.0 17 (26) 46 (2.8) @0 - 2(1.7} 0 .0y
>10% decrease 1(0.6) 3 (0.5} 6(0.9) 10 (0.6) 2(1.6) 217 0(0.0)
Uric Acid (umoliL) -
- N 184 581 658 1608 124 118 26
Basefing "337.9 (86.49) 339.7 (85.13) 3441 (H0E7) 340.0 (83.76) 363.6 (87.38) 3829 (101.21) 343.1.(80.29)
Mean (SD) change 0.7 (45.33) _5.0(51.97) 224 (62.86) 33.9 (57.15) 8.5 (65.74) -19.1 (71.00) 81.9 (58.86}
' LR _ngs N neQ "9 neQ A, - -
0. >50% mcrease 0 (0.0} 6 (1.0} - 20080 3522 - 1(0.8) 52 13.8)
. N S 18T o T BgE 668 w3 . 1% R P . :
Baseline 542(1262) 544 (1.474) 5.50 (1.430) 5.45{1.396) 5.70(1.649) 544 (1.327) '6.07 {2476}
Mean (SD) change 003(1.095) - 048(1351)  028(1.49) 0.45(1.291) 0.12(1542) 0.51(1677) 052(2521)
n {% n (%) N(%) n (%) n n{%) n (%)
> 50% increase 13 (7.0 50{8.4) 63 (34) 192 (11.8) #4{11.1) 17 (142} 3{11.9)
Creatinine (umoliL} :
N 187 595 669 1623 ‘ 126 120 26
Baseline 79.9(15.15) 78.6(16.46) | 785(16.41) 79.0 (16.30) 77.5(13.81) 774 (15.68) 88.3(44.29;
Fean (SD} change 0.5(8.06) 45893 1.7(9.57) 22{959) 0.8 (11.06) 3.0(11.86) -35{45.36)
a (%) n (%) N (%) n (%) n (%) n{%) n{%)
> 50% increase 2(1.1) 3(0.5) 9(1.3) 1409 5(4.0) 7{5.8) 0 (0.0}

In the pooled analysis of the long-term open-label studies, mean increases from baseline at

endpoint were seen for ALT/SGPT, creatinine, and uric acid. Patients on combination therapy in
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Group long term apen-label studies}

Biachemistry: SGPT {ALT} (U/L)

g Table 53: Changes 0f chmcal chenustry Cparameters in long—term open—label studies -

\

BRasal ine ; :

- ' -Post basalfine p
— Change from basaline _

: monoiherapy and combination t ' erapy'durmg the pen—label period. Changes from baselme for
‘the other. blood chemlstry vanables were minor and not mdleatlve of a safety issue. ~

ALl AI'i/HCTZ® (N—STI) 858

6
.8 14.98 23.0° 20.8 17.35

Biochemistry: Creatinine (umol/L)

Past baseline

- Erdpeint
Treatmesit 8rcup‘ ' o ﬂe;an sp Madian Mean SD Hadian' Eaan SD !fed!an
Moro At (N-I084 . - 1003 | 25, 13.27 '22.0  26.7 15.02 23.0 -f.1 .13, 7 o.o0
26 26.0 3.0 16.89 2.0.

_ Change from base] ine _

© AL AlLs/HCTZ®* {N-871) 867

Biochemistry: Hlood Urea Nitrogan (BUN} {mmol/L}

Pozt’ basel ina

Basaline Endpoint
Treatment group. E n Mean SD . Median Moan . 5D Median Mean SD Meadian
1 : B ’ ’
Moo Ali (N-1084) - 1036 77.9 '16-58 78.0. 79.8 16.50 80.0 2.0 . 10.46 1.0
79.6 16.46 B0.0 B4.1 [7.60 81.0 4,5 11.87 4.0

Baseline Bndpoint — Change from basel ina —_
Treatment group a3 Mean SD Median Mean SD H‘eai an Mean 5D Hedian
Hono Ali (N-1084) 1036 6.54 1.544 5.40 5.55 1.514 §.40 0.01 1.388 .06
§.85. 1.800 5.80 &5.96 1.66¢ §.70 0.32 1.522 .30

ALl A11/HCTZ* (N-871) 867

Biachemistry: Uric Acid {umolZL).

Post basel ine _ :
. Change from hasefine -

Alt Ali/HCTZ* {N-871) 854

Biochemistry: Potassium (mmal/L)

Post basaline

Baseline ) . Endpoint

‘ » o o B&seline' ~‘ Em:lpolnt
) Trestmant group i 1 Meanm 8n - Hedlan llean SO - Median Hean _‘,-'_)SB:V_ )fedian
¥ono Ali (N-1084) 1003 341.5 86.24 340.0 345.0 83.02 340.0 3.5 61.85 10.0
352.1 B1.44 3500 381.9 89.42 380.0 20.8 6517 30.0

_ Change from baseline _

Treatment group n Meann SD Median Wean SD Madian Mean SD H¥edian
Mono Ati {H-1084) 871 4.32 0.362 4.30 4.38 0.376 4.40 0.06 0.383 0.00
ALL ALt /HCTZ® (N-B71) 776 4.2T7 0.386 4.20 4.23 0.405 4.20 -0.04 0.408 0.00
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SEVAY 732 Analyses focused on outhers or shlﬂs from normal to abnormal
K ',;The criteria for notable laboratory values were defined as in the following table 54.

Table 54 Cntena for notable laboratoxy values

Labnratmy Variables- Low High -
Hematology ' ' . o
" Hemaglobin >20% decrease *50% increase
Hematocrit >20% decroase >50% increase -
-RBC count ' >20% decrease >50% increase
WBC caunt >60% decrease . >50% increase -
" Platelet count . >50% decrease >76% increase
. Biochemistry ) , -
- Sodium >5% decrease .
 Potassium *20% decrease . >20% increase
* Chioride >10% decrease »10% increase
Calcium >10% decrease >10% increase
-Creatinine a | >50% increase
BUN >60% increase
Glucose >50% decrease »50% increase
BGOT (AST) >158% increase
SGPT (ALT} >150% increase
Alikaline phosphatase >100% increase
Total bifirubin ' >100% increase
Uric acid >b0% increase
;.CK >3€]0%

- In addition criteria that are of clinical sxgmﬁcanca were tdenﬁﬁed for BUN, crﬂatmme_ and
potassium: BUN (> 14.28 mmol/L), cseatmme (> 176. 82 umoUL) ‘of p@lxssrmu (< 3 5 -
mmnl&:*iﬁmmnlfL or>6ﬂmnwl!L) ST S e P

A summary of potassmm BUN, and creatmme by spemﬁed crlterla that were con51dered '

clinically significant for placebo-controlled studies is presented in table 55; similar data are

summarized for the short-term controlled trials in table 56. Hypokalemia with K<3.5 mmol/L

was more common in the HCTZ monotherapy (3.4%) and HCTZ-containing combination groups

(2.2%) than in placebo (1.3%) and aliskiren monotherapy groups (0.4%). Hyperkalemia with

K>5.5 mmol/L were infrequent (0 to 1.3% ) in patients treated with various doses of

aliskiren/HCTZ in the placebo-controlled trials . Only one patient (<0.1%) treated with

aliskiren/HCTZ had hyperkalemia with K> 6.0 mmol/L. In the short-term controlled studies, the

incidence of hyperkalemia with K>5.5 mmol/L in patients treated with aliskiren/HCTZ (0.8%)

was similar to patients treated with CCB/HCTZ (0.8%) and lower than patients treated with

ARB/HCTZ (2.5%) or aliskiren monotherapy (2.3%). No cases of elevated BUN and creatinine
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\_-,«//\_. ..

controlled studles (safety populatxon)

A tS0mg

i 300wy

HCTZ 125mg

- Placebo Ali 7 mg NMortio A HCTZ&ZSmg HCTZ 25 myg -| Mono HCTZ
. m =193) MN=184) N=185)- =181 N=560) N=194) M=188) N=173) | N=66S)
’ N a{N . n N [ N ' n N ol N n | N n N [ N n
F— : ks I R v} (1] %) o0 &) &) &) &)
L : 195 2 148 a 145 ] 137 2 430 2 157 1 153 6 135 7 445 14
<35 (13} o0 00 1.5) {05) | {0.6) (3.9) . 6| B
S 195 1 148 2 145 3 137 5 436 10 157 3 163 O 135 -1 445 4
- =88 N . {06 [LEH [vA}] - (36) 23 - {18 ©.0) . an 8.9
N 155 0 148 0 | 145 1 137 o | 430 1 157 1 183 0 135 [ 415 1
_ 260 . ©.0) {08} 0.7 L2 © 0.5} £0.0) 0.0y ; {8.2)
Blood Urea Nitrogen (mmoli) : : .o c . .
187 0 180 o 181 g 178 1 539 1 191 1] 186 L] 172 ° 0 549 g
>1428 on 0.0) . {00y @6}  ©3 0.0 {0.0) 0.0} {0.0)
87 6 w80 o6 (181 o |18 o [sw o | 191 g | 186 [ 172 "0 |54 o
>1768 0.0 {00y 0.0 o |- @0 0.0} ©.0) 0.0} - 0.0y
T AIHCTZ AIVHCTZ AIVHCTZ AlFHCTL AlVHCYZ AIHCYZ - AlHCTZ T TAIHCTZ .
. Parameter 862 mg | 18A2Smg I525 mg 150/625mg | 1S0/128mg | 15026 mg | 300128 mg 300125 mg AlMHCTZ
Do i=188) M=190) M=186) N=174) =184 N=188) WN=181) - ] : (N=173) M=1464)
N i N n N n N n N n N n N n N - n N n
: - &) - %) [vl] ] R v ] %) %), 0]
Potassiun {manotL} j -
) 1 2 151 2 148 4 435 1 147 1 45 § | 149 3 138 3 171 -2
<35 13 (t.3) n Qon on 4 2.0y <22y {18 -
. 8 2 | 151 1 148 0 135 a 147 a 145 2-] 149 1 138 0. | 117 6
>85 (13} ©0.7) @0 T {00) - 0o (a4 ©.n @o) | . (0.5}
158 .0 154 a. | 148 o 135 a 147 a 145 1 149 . 0 138 a 1171 1
60 . (0 {0.07 ©.0) 00 4§ . ©.0) ©7N ©.0) {0.0) . (=04)
Blood Urea Nitrogen (mmoi/L) - . P "
186 0 184 0 18 0 169 a 182 0- {182 0 {177 o 172 Q. ] 1437 Q
>1428 .0 {0.0) [UED)] 0o | o) {0.0) [CEH [GLY)] {0.0)
Creatiniine (umoll) b : .
0 184 185 [ 169 o 182 a 82 4a 177 1] 172 0 1437 a
> 1768 ©.0) (5] @.0 .0} ©.0 0.0 ©.0y 0.0} 0.0}
N bherof p with lab of pati

/

ting the criteria, %=(n/N)"100.

Table 56: Summary of potassium, BUN and creatinine by specified criteria —in short-term controlled
studies (safety populatlon)

Mono Al

Mon(; HCTZ

Lisinoprill
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Placebo AlPHCTZ i frhesartan/. Lisinopril
Parameter MN=193) Q=608) (N=678) E1854) HCTZ HeTZ (N=32) HCTZ
Mm=1237) N=120) MN=26)
> N A [N a@ [N napQ | N a9 [N n@s) | N g | N a9 [N neg
<385 186 2(1.3) | 486 2@4 | 565 19Ee| 1357 027|126 100y 120 305 | 2 263 | 6. 1@8
>55 155 © 1(06) | 486 . 11Q3] 565 7(12) | 1357 1108 ] 126 108 | 120 3e6 |32 deo |k T2 S
=60 495 Q(00) | 486 1@ | 565 2@4) | 1357 302|126 108 |im oo 0on | s )
. BloodUea Nitogen (mumoll) -+ B EEEEEE TN B R LY P
| >1428 . 187__ 0o | 595 2@3) {665 100 | 1623 000 | 126 omm {120 3¢5 |2 6o | cpwm
Creatinine (umoliL) :
> 176.8 187 000} | 565 0G00) {669 2¢0.3) | 1623 0(0.0) | 126 0(00) | 120 0{om |32 000 |26 o000
tN=nurmber of patients with lab er of patients meeting the criferia, %=(n/N'\*100.

A summary of potassium, BUN, and creatinine by specified criteria that were considered
clinically significant in long-term studies is presented in the following tables 57 (long-term open-
label studies) and 58 (long-term double-blind studies). As expected, more patients receiving
aliskiren/HCTZ combination therapy than monotherapy patients had potassium values < 3.5
mmol/L in the long-term open-label studies. The incidence of hyperkalemia was low and similar
between the monotherapy and the combination therapy patients. No patients discontinued due to
abnormal potassium values, either reported as AEs or identified as such on the end of study



: :drfférences between treatment groups Two patrents ¢! %) in the ramrprrl/HCTZ regrmen had
creatmme > 176 8 umol/L versus none in the aliskiren/HCTZ regimen.

y

~ 7.1,7.33 Marked outliers and dropouts for laboratory abnormalrtres et
There were no marked outliers for lab abnormalities and No patients drscontmued due to

Table 57: Summary of potassjum, BUN, and creatinine by specrﬁed crrterra in long-term open-label o T :

: studres) (safety population)
‘ - : Mono Ali © AliHCTZ -
Parameter - i N N=1084 ) : N=871
‘ N n ey N neg
- Potassium (mmol/L) S o . : A -
‘<35 ' : 871" " 8¢0.9) 7P 3849
=55 . ’ 871 14 {21y - Ti6 : 16 (2.1)
: =60 - 871 30,y : 776 3.4
. Blaad Urea Nitragen (mmol!L) _ ‘ : :
=4t426 o 1036 1 (=0.1) 867 4(0.5}
Creatinine (LsmiollL). ) :
> 1768 : 1036 . 1(<0.1} - 867 _ 0.0

I@—mxmberef mbems withi lab measurement, n=nuster of patients meeling the aiteria, %={N"y*100.

Table 58: Summaxy of potassium, BUN, and creatmme by specified criteria in long-term double-blind
studles (safety population)

Mono Al - AHCTZ " Ramiprit RamiprilHCTZ

- Parameter : , (N=226) (N=193) T (N=212) - (N=210)
) - N i (%) N n@E N n@Es - N n{%)
Patassium (mmoliL} . -
<35 219 5(23) 193 21(109) 207 6(29) 20 1990}
>55 219 418y 193 4(21) 207 201.0) 20 5(2.4)
=60 219 105 19 1@5 207 105 210 1(0.5)
Blood Urea Nitregen (mmol/L) '
> 1428 218 0@0 193 15 208 U@EO 210 1(0.5)
-. Greatinine (umoll) ‘ ’ )
= 1768 L 2190 0@0) 193 00 208 1(@5) 210 2 (1.0}

&“-mmhemf patients with Iah measu:ement, n=number of patnents meehng the mtena, %z(nlN‘)*’lm

abnormal values in laboratory abnormalities in the aliskiren/HCTZ combination therapy.

7.1.7.4 Additional analyses and explorations

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

7.1.7.5 Special assessments

Special assessments for renal function and potassium are addressed in Section 7.1.7.3.1. I did not
identify any other laboratory value concerns for which special assessment are needed.
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 were not routinely recorded. The main discussjon is the orthostatic pressure.

7.1:8.2 Selection of st_udiés and ahalyses for overall drug-control comparisons

,/.

L -

' Like_ at the beginning of the safefy review, all data set irictuded short-term placebo controlled
‘study, short-term controlled, long-term open label study, and long-term'double blind study.

7.1.83 Sténélard analyse§ and explorations of vital signs data

N\
A

_There ibver_e no élinically significant chaﬁges from baseline in body weight or sitting and standiﬂg

pulse rate in any of the treatment

individual study reports.

groups in the pooled populations. Results were presented in the

Orthostatic pressure was analyzed in all of four data sets as shown in the following tables 59-62.
Orthostatic blood pressure changes were defined as a decrease of at least 20 mm Hg in systolic
blood pressure or a decrease of at least 10 mm Hg in diastolic blood pressure when d patient
moves from a sitting position to a standing position. In short-term studies, overall, orthostatic BP
change was infféquent_and similar between the combination therapy and monotherapies.

.Table 59: Incidence of orthostatic blood pressure change in short-term placebo-controlled studies (safety

population)
Placebo Ali7s mg Af18G mg AH300 mg, Moo Afi HCTZ8.2Smg -
MN=193) =189 ™= 189 . M=181) (N=550) N=194)
Visit Total 6 {%) Total (%) Totat a(%)  Total n (%) Total a (%) Total a (%)
Baseline 191 6(3.1) 183 5.7 184 4(22) 181 6(3.3) 548 15Q2.7) 192 421
Endpoint 192 420 183 5@Q7) 182. 316} 180 422 545 2% 194 2 (1.9
Any visit 192 17.(8.9) 183 15 (8.2) 182 .26 (14.3) 180 23(128) 545 64¢11.7)  .194 15@.7)
AHCTZ " AIVHCTZ, AHHCTZ
HCTZ 125 mg HCTZ25 mg Mono HCTZ 75/6.25 mg 7£AZ.5 mg 1525 mg
MN=188) M=173) - (N=565) N-=188) {M=190) Pi=186)
Visit Total n{%} Total n (%} Total (%) Total (%) Totat n (%) Totat a (%)
Basekne 187 3(1.6) 172, 5@35) 551 1324 188 760 190 Ten . 186 5@7) .
Endpoint 183 3¢46) 173 4(23) 555 a(1.6) 187 @D .189 421 | 188 g3
Any visit 188 16.¢8.5) 173 23(13.3) 555 54¢3.7Y 187 22(11.8) 189 20106} 186 29(156)
AIHCTZ . AWHCTZ | " AIVHCTZ AIHCTZ AIHCTZ -’\
. 150/6.26 mg 15012.6mg 150726 mg 300/12.6 mg 300128 mg AVHCTZ |
. Me=1743 (N=184y i=157) . _=181) L @=173) N=1464)
Visit . Fotal n Xy Total n (%), Tota ag%k) | Total . w(%) Total - . a(%) , Totat- ne%y; .
. Baseline: 173 3I(LN . 183 - s@n - 188 ' - 8@33 - .18% 5¢28) L 173 5@8) 7 1462 - 45¢@E1).
. Endpoirt 73 LYk 184 2001 187 73N " 1em 3017 Yy 8(45) 1459 e
Any visk 173 1748.8) 184 . 1792 187 15(8.0) 180 18 (10.0) 173 220¢12.7) 1459 160 (11.0)

Table 60: Incidence of orthostatic blood pressure change in short-term controlled studies (safety

population)
Placebo Mono Ali Mono HCTZ ALIMCTZ Amio/HCTZ rbHCTZ Usinopril LisinopritHCTZ Total
N=193} {N=608) {N=678) {N=1654) (N=127) {N=120) (N=32) (N=26) (N=3438)
n n a n n n a n
Visit Total n%) | Toal &) | Total (%) Total {%) Total (%) | Total (%) | Total (%) Totat {%3) Total {%)
6 15 14 49 2 4 0 1 a1
Baseline 191 (3.4 606 {2.5) 674 21 | 1652 (30) 127 (18)] 120 {33} 232 0.0) 26 (3.8} 3428 Q7
4 12 12 45 4 6 0 1 84
Endpoint 192 2.1 602 2.9) 676 {1.8) 1649 (2.7) 27 (31)]| 120 {80y 32 (0.0} 26 {3.8) 3424 {25}
17 65 60 181 9 10 2 2 346
Any visit 192 (8.9} 602 (10.8) | 676 8.9} 1649 (11.0) 127 @13 120 (83) 32 6.3} 26 7.0 3424  (10.1)
Amlo=; ine; lrb=irt

85



opeir-label studies (12.4% Vs 8. d double blind studies (11.9% vs 7.7%) as shown ir
following tables. No patient was discontinued due to orthostatic hypotension reported asan AE,
 Table 61: Number (%) of patients with orthostatic blood pressure changes in long-térm open-label studies
(safety population) - - S R Co

- Mono Ali . ALIHCTZ T Total

. (N=1084) (N=871) - (MN=1988)
Visit Total  n (%) Total n (%) Total 0 (%)
Baseling . 1082 19(18) 69 23(26) 1951 42(2.2)
Endpoint 1060 - 15(14) a7 28(32) - 1931 43(22)

Any vistt 1060 88(8.3) 871 _108(12.4) 1931 196(10.2)
"/Table 62: Number (%) of paﬁents with orthostatic blood pressure changes in long-term double-blind o
studies (safety population) . ' : .

Mano Ali ALIMCTZ KMono Ramipril HCTZ/Ramipril Total

- (N-226) ~. (N=193) (N=212) = = N=210) . (N=847)
Visit Total n(%%) Total. n(%) Total n(%) Total  n®) “Total n(%j -

" Baseline 226 5(22) 192 105 212 6828 20 3 (1;4} . 840 15:(1.8)
Endpoint 220 4(18) 193 2(1.0y 208 4(19) 210 -6(2.9) 831 16 (1.9)
_Anyvist 20 17@T7) 193 : 219 208 167N . 20 24({11.4) 831 80 (86).

7.1.8.4 Additional analysés and explorations

I did not perform any additional analyses of vital signs.

7.1.9 Electrocardiograms (ECGs)
-No post-baseline ECGs were. performed in studies included in this submission. In the previous
NDA review (NDA 21, 985), aliskiren monotherapy does not appear to have an appreciable
. effect on QT interval. HCTZ is not known to cause ECG changes: However, in the case of
électrolyte abnormalities secondary to the use of HCTZ, relevant ECG changes may occur.

s

7.1.10 hnmuriogenicity

Aliskiren and HCTZ are both small molecules that by themselves should have little

' immunogenic potential. Aliskiren did not show a pattern of increase adverse events of potentially
immunogenic etiology, e.g., aliskiren was not associated with increased rates of urticaria
compared to placebo.

7.1.11 Human Carcinogenicity

Additional risk of the human carcinogenicity was not observed in the combination of aliskiren
with HCTZ as compared to the aliskiren monotherapy in the long-term open label study.
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7 1. 13 Wrthdrawal Phenomena and/or Abuse Potentral

No w1thdrawal or rebound effects on efﬁcacy of aliskiren monotherapy have been observed. -
There is no mention of withdrawal and rebound effects.in the prescribing information for HCTZ.
In one study (Study 2206), there was a 4-week, double-blind, placebo-controlled, randomized
withdrawal period at the end of the 26-week active treatment. The withdrawal period jincluded
. patients who were on monotherapy as well as patients who received HCTZ add-on to ahskrren or
rrarmprrl Among patients who were treated with aliskiren with or witliout HCTZ and then
randomized to placebo in the w1thdrawal period, a gradual BP-i increase (3-4 weeks) towards
baseline was observed with no-évidence of a-rebound effect. Among patients who were treated
with ramipril with or without HCTZ and then randomized fo placebo, most of the treatment
effect was lost at 1 week. Withdraw study with combmatron of aliskiren/HCTZ was not
- performed.

There is no reason to suspect this combination that has the potential for abuse in humans.

7.1.14 Human Reproduction and Pregnancy Data

Studies of either aliskiren monotherapy or the combination of aliskiren with HCTZ were not
conducted in pregnant women. The sponsor is proposing a black box warning in the label
regarding use in pregnancy as is currently included in the labels for ACEIs and ARBs. There are
three pregnant cases in the studies as summarrzed in the following:

. A 26-year-old Caucasian female subject who received one dose of aliskiren/HCTZ

300/12.5 mg had a positive § -hCG test result at the exit (early termination) visit. The

subject had been dropped from the study prior to Period 2 dosing due to a protocol
-violation. A final report was submitted to Novartis Clinical Safety and Eprdemlology,
stating that the subject was lost to follow up. :
2. A 40 year old female Caucasran patient in Study 100A 2204 was dlagnosed with

* hypertension 1' month prior to entermg the study. On Day 1 (22 Feb 2005) of the double- . b (6)

~ “blind study period, the patient discovered she was pregnant. She uriderwent a planned B
abortion on ====— The study medication Aliskiren 75 mg / HCTZ 25 mg/day was
not interrupted throughout the study.

3. A 29 year old Black female patient in Study 100A 2204 was diagnosed with hypertension

5 years prior to entering the study. On Day 38 (17 Dec 2004) of the double-blind study
period, the patient was found to be pregnant due to inability to follow the instruction on
the usage of condoms and spermicide. The study medication Aliskiren 150 mg/ HCTZ
12.5 mg/day was discontinued.

7.1.15 Assessment of Effect on Growth
The product has not been studied in children
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_Clinical Reviéw

K 7.L 17 Post-marketmg Experlence

- Aliskiren/HCTZ has ot yet miarketed anywhere in the world

7 2 Adequacy of Patient Exposure and Safety Assessmients -

7.2.1 Description of Prunary Clmlcal Data Sources (Populatlons Exposed and Extent of -
Exposure) Used to Evaluate Safety

‘ , The primary clinical data sources were sunimaﬁze_d'in tables 23 and 24 in section 7.1.

: 7 2.1.1 Study type and desxgn/patlent enumeration

There are four data sets in this apphcatlon for the safety analysis including 1) Short-term
placebo-controlled study (Study 2204); 2) shott-term active-controlled studies (Studies 2303 and .
2309); 3) long-term open-label studies (studles 2302 and 2302E1) and 4) long-term double blmd
study (Study 2306).

7.2.1.2 Demographics

The demographics of patients were summarized in the followmg tables 63-66. In these studles
blacks comprised only less than 7% in the key study. Considering that other RAAS inhibitors
have shown reduced activity and in which adverse effects such as angioedema are more common
in black people, a higher representation of blacks is desirable to define better aliskiren/HCTZ
activity in this subgroup.

‘Table 63: Demographics in the short-term placebo-controlled 'sfudy (Study 2204, 8-week study)

Monotherany | Placeba AL ALKHS50 = ALR0A | HCTZE2S HCIZ125  HCIZ2S
. . =195 H=184 -~ N=185 N=183 M=138 =188 *=176
g - Bexn ()" e 09 {55.9) | 103 56.0) 112 @05} 89 (54.1)’ 108 (562} 103 (54.8] 92 (523) )
. g _Female . | e84ty | & ean) 73 @05) 84 69) | 85 (438) €5 (452} 84 (4.7 Y.
Age (yewrs) Tm - | es e 185 BEETE 184 188 78 - . B ' K
. _ Mean(sD) | s1darany | 5001181 sab(234) 542(1519 | s62 (1277 ss4{tien) 551 (1108 )
Agagroup —n (%) <65 {757 @os) | 138 @50) 150 (8.1} 144 (787} | 140 @22) 138 (734) 138 {79.0}
265 38 (105 | 46 250) 35 (189) I (13) | 54 {278} 50 (6.8} 37 {21.0}
275 10 (.t 5 (27} 8 (4.3} 10 (55) 8 (4.6) 7 @7 6 (3.4)
Race-n (%) Caucasian 184 (84.19) | 153 (83.2) 157 (34.9) 185 (84.7) | 161 (830} 16D 85.1) 156 (88.1)
Stack 7 (26} 9 (4.9} 11 (591 7 38) 13 (67) e (4.8 % 5.1
Asian 5 (2.0} & @3 4@y 3 (18 5 (2.6) 3 (1.8 4@y
Nat Amedcan | 3 (1.5} £ @2 3 (1.8 5 @7) 6 @a1) 42y 2
Pacificislander |  © (0.0} 1 @51 T @5 o ©.0) t (0.5) 1 @5 o ©.0
Other 16 {9.2) 11 (8.0} 9 (4.9) BEy | 8@y 11 (5.9) 6 (3.4)
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| sa1paen

54;7 (2.1

544 (m.m’

539{11.12)

‘547@1.35}\ 53.7(‘“58}

sé.'&m.ué;

" Age group - (%} <65 153 (814) 160 (860} 147 (7O0) | 148 (84.1) 148 (7uG} 151 (60.3) | 133 (735) 133 (746} | 2150 (78.9)
285 I8 (186 27 (40) 30 10} .] 28 (159) 38 (204) 7 (107 | 48 o5 35 @0y 586 21.1)
275 8 (32) 3 (16} s¢8 | sey 6 @2 7 @A 6 @Y 2G2) (| 99 a0
[ (%) c 165 (67.6] 165 (855} 165 (887} | 140 {847y 158 (84U} 163 (BB7} | 153 (B4.5) 148 (36.1) | 2372 (664}
Black 5 Q7 12 8.2 52 8 (5) 10 (5.4) 527 10 (5.5 7 {40} 127 (4.6}
Asimn 7En 4 Q1 43 & 2.8} s @7 4 21 528 § 29) 9 {25)
. Mat Amedcan | 3 (1.8} 3 {16} 30168 | 4@n . 308 3 (1.8} 3 (L7 1 (06} 50 (1.8)
Parific siander | 1 (0.5) 1 @8 0 (0.0} c @y . OO0 1 @5) o (0.0} o @o) 7 ©@3)
Oftier 7 (37) 8 (4.1 @ (4.8) 0 EN_ 10 (E4) 12 64 10 (5.5 11 @4 | 151 54

Table 64: Demographics in actxve—controlled studies (Studles 2303 and 2309 8-week and 12-

week studies)
BDemographic characteristic Aiisl;iten Lizinoprit Total
‘ ~ N=125 =58 H=183
‘Sex —a (%) : .
. Female 55 {44.0) 74 (41.4) 79 (432}
Male 70 (56.0) 34 {53.6) 104 (56.8} -
‘Race - n {%) _ » . :
Gaucasian 124 (99.2) 58 {108) 182 (99.5)
Other 1(0.8} {06} 1{@.5)
Etfmicity — u {%) A B -
Hispanic or Latine 290232 12 (20.7) 41 (224)
Other 96 (76.8) 46 (79.3) 142 (776} -
Age groups — n (%}
< 65 years 97 F7.8) 46 (79.3) 143 (78.1)
= 65 years 28 (22 4} 12 (20.7) 40 (219}
Aﬁs’kisen_i!ﬂﬁmg Irbesartan 300mg Amladipine 10mg : '
Demographic. HCTZ 35myg HCYZ 25mg HCIZ 25mg HCYZ Z5myg Totat
Vasiahle H=122 N=119 K=t26 N=122 MN=483
Sexn{%})
Female 62 ( 50.8) F1{5a7) 73({57.9) TM{574)  IHG(58.4)
:  Male 60 ( 49.2} 48 (40.3) 53 (42.1) §2{428&) 213 (43.8}
Racen{%) T ’ o
. Caucasian $22(1008) 118 ¢ 50.2) 126 { 100.0} . 1210062 467 (0.6}
‘Other 8(0.0} 1¢0.8 a(eoy . sqos 2{04}
Etfmicity n (%] o . o ST
Hispanic/L_atino 24(18.7) 20 ( 16.8) 25 {19.8) 23(189) g2 { 18.8)
Other 28 { 80.3) g9 ( 83.2} 191 ( 80.2) 60 (81.1) 3097 {81.2)
Age (years}y
a 122 118 128 2 489
Kean 53.1 530 552 552 541
sSo 11.84 11.01 11.88 12.32 11.82
<65 n (%) 101 { 82.8} b (83.% o8 ( 77.8} 90 (73.8) 388 (76.3)
285 n (%) 21 {17.2) 20( 16.83 28(222) 32 (26.2) 101 { 20.7}
ET75 n (%) 4(3.9) 1{0.8) 6(4.8) 8{6.8) 19 (3.9
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Stafisicleategory  N=1479 " NTT6 :
- T sAF(M30)  SBEi4m 548 52.0 (11.09) EN
' (220860 oL

. . mange . . 100-880 220-860  18.0-840
) Aqe gmemn %} o = 85 years - 912 {IT A4} 604 778y  88279.4) 54 (752)
' X 65 years 267 (22.8) T2{222)  223{20.6} 218{24.8)
< 75 years | 2655 - 738053 1041 (95.8) 824 (947) e
- . : Z 75 yeors. __ 5345 _3r@an) a4 621} 46(5.3) Lo
Sex (%) Mate _ 613 (520} 414 £53 43 §46{50.3) 481 (559 -
’ ) Female 566(480) . 362 (48.8) 539 449.7) 380 (44.7) F B
- Racen (%) . Caucasian 1020 E8.5) @67 (88 0} €21 (B4.9) - Tae(esay o T
S Black | 8059} 46 (5.9) 5a (5.4} &8 (B.4)
. Asian 5 @14} G {10 - 4{@5)
" Hafive Amedican . 1@} . . . GO G (@D} S 103y :
Pocific lslander 1@y - gfum 1@1 o@Dy,
Diher 83 (7.0} . Ha{&8) g3 {8a)y . 43 (4.9}
o ] Afiskiren + HCTZ 30025 mg i
Demagraphic variable ) Stafistic ) :
Age (years) - C Mean: | 57.2 (.08} ’
L _ . Reage ) ‘30.0-820
Age group (yestsy <65 . © 154 @T.E%]
_ oo ) : 285 E 24 @22%Y
' Age group {years) ) - <75 : 182 (O7.0%)
- : - - : =75 - '. 6 €3.0%) -
) Sex . Male . 98 (49.5%)
. . . Female - 100 50.5%)
~ Race. ' Caucasiax. ' - 186 (93.9%}
Btack 2 (4.5%)
' ) Asian : i 1 (.59}
. ) Other - 2 (1.9%)
"*Monctherapy patients are fhaose who never inok HCTZ, Combo = combination therapy {patients who fook
HCIZ at feast once}).
Table 66: Demographics in long-term double-blind study (Study 2306, 26-week study)
Demographic Ch: istic Regimen - Regimen Total
tatistic N=426 N=422 N=842
Bex o (%) ) : - .
Male | 224 {53.396) 256 (B0.79%) 480 (57.8%) ° - -
. Femate © 196 (45,79} . 186 (39.3%) 362 (43.0%) - o : :
- Caucasian . - 312 (74.3%) 328 (Z73%) 838 (75.8%}) o .
" Btack b : 84 20.0%) . A7 (15.9%) AB1L(IT.9%)
Asian . . T4 (3.3%) 13 (3.1%) |27 329%) 4
Native American 0 @.0%) | 2(0.5%) 2@y
D Oifler i 90 (2.4%) A4 [3.3%3 TER O i
B - Y Ethoicity o (%) ; . : - - :
Hispanic oc Latina 83 (15.09) &3 (14.8%) 126 (15.0%)
Chinese : 7 {1.796) T (1.79%) 14 (1.7%
Indisn (bndia Subcordinent) 11 (2.6%) 10 (2.4%) 21 ({2.5%}
Otiver 330 (80.7%} 342 (81.0%} €81 (80.9%)
Age (years}
) : 420 427 84z
Mean (SD} 53.4 (10.786) 53.1{11.21) 53.3 (10.99)
Age group e (%)
<@5 . 356 (84.8%) 350 (85.1%} 715 (84.9%)
»=65 . 84 (15.2%) 63 (14.9%) 127 (15.1%)
>=75 13 (3.1%) 12 (2 8%} 25 (3.09%}
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total of 1471 patlents \ thé"aliskir n]HCTZ"for # planne :8fwc‘eks in the

- ~controlled studies. ' o

~e  Atotal of 1725 patients received aliskiren/HCTZ i in all other studles. The duratlon of .

~ treatment is from 8 weeks to 12 months. :

o The tested doses included aliskiren/HCTZ 75/6.25, 75/12. 5, 75/25 150/6 25, 150/ 12 5,

. 150/25, 300/12.5 and 300/25 mg as shown previous tables 63-66. ‘

* The sponsor’s analysis of the duration of exposure by aliskiren monotherapy and with
HCTZ combination thetapy are shown in Tables 67 and 63.

. Table 67- Patient disposition and exposure in short-term Controlled Study 2204 Study 2309, and Study
2303 (randomlzed populatlons)

e

M
s o Tmhmlm, o N Total m lackof  Othor axXpoSUre:

B . {days}
Placsbo . : 108 224113} §@I1F @M 61 52S5(1IF)
Aliskiren 75mg 184  15@2 2(1.1} 7(38) 6(23) 5301045

150 mg 185 1626} 2(10) 527 v@E 537079
. . 300 mg 183 17(83F &@4) 422y 57 si0Q0Ey
AliskireniCTZ 75/ 825 my 188 g@EB)y  I(I6r . Z(14} 4@  H7(1039
 7Bi125mg 193 1578 7(38). 4{21 421 535(1147)
75725 mg . 186 13@F0Y 527 422 427 538(1033) _
150 6.25 mg 176 17@E7 8{485) - H(28  4(23) 537(1248)
150125 mg 186 768 422 000} ING 558791
150 25 mg C 188 18@8) 83} 1(08) 048 536 (12.96)
00/125mg 181 111G I Z(11}  6E3F 544827
300 /25 mg 173 760 528 (13 0@ 553{8.14)
HCTZ 625 mg 194 1367 2016) T{E6  4(21 540(991)
125mg- 188 19(53) 1(5 4{2%) 5(27) S81(755)

) 25 mg 176 4(80} 5(28)  1(06} 845 5400075
AtiskirenfHCTZ 300 mg /25 mg 122 19E2  3E5) 1{08) 6{48 790 (1846}
RBHCTZ 300 mg f25 mg S8 78 4(34) 1(A8)  Z(17) . 824(10.40)
AMLORCTZ 10 mg.f 25 mg © 126 1187y 8(8.3) - 1{08y 2(1.6) - 803 (1484
HOTZ 25 myg . 122 13{167} 5{480 5 (4-1}' 3{25; &0.2(16.18) - .

T Afpskiten 153 mgor 300 mgar 125 14(113} 4z 201 5} ‘8(64) SZZ(1204y . .
tisinopld  20mgardlmgor20 58 .1 e&m 234} 1017 - 1Q17)  53D{81%)
regimen mg + HCTZ 25 mg . . .

HCTE = hydrochlorothiazide; AMEO = amlodiping: IRB = kbesartan

Safety=Adverse event. death, abnormat laboratory values, abnormal test procedure resuti(s)

Eack of efficacy=Unsafisfactory therapeutic effect

Other=Administrative protlems, subject’'s condition na longer requires study drug, lost fo follow up. subject
withdrew consent, protocol viclation
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2s@o7)

ar(an)

ot

11 g102) -

2003 (140,83 5 N

Camta” L BT1 120{138) 32¢3F) 37{43) . §1(58) 275.2(103.50)
Total 1955 A 0T6) 198(64)  64(33) 161(63) - B5QO04)
2302EY B ’
Yotal 198 e{n) 2610} o (0] 7 (35) I74.645.13)
" Aliskiren regimen 420 70018.8) 2 28(67F 12{29) 30®3} 1502 GA8Ef
Ramiprif regimen 472 FiIQle8} 2180} 1433 3WES5 182.9 (47.13)
Aliskiren regimen . L o
Aliskiren iy 108 000} 1{0.8) a (00 28.6 ¢2.8)
Placeba 163 . 16 (@8 7{4.3) 7 (4.3) 201.2) 37.3(5.08)
_ Total 33 7ET 7@ 8{24) 2 @6} 260 (4.05}
Rearsipril regimen . i S . o -
. Rewmipril M 7@ 108) (18 308 - 283 (@57}
’ Placeho W7 7l 634 106 e@O} - 2|iEIT
Total M2 MEn - Ien 4113 EF15) 28.2 (444}

Safety=Adverse event, deaﬁhsbfmndm«m ahmnaﬂestpm&dsmﬂzmu‘s}

Lack of efficacy=Unsalistaclory therapeutic effect

WM&WMMsmmmemmmm hﬂhfnﬂqu; sublect
violation:

wittudrew consent, peotocol

'Hmnﬁmapypeﬁentsareﬁmsemnemmﬂm Gmnbo=mﬁnaﬁnnﬁmtwy(paﬁénisu&mhakﬂﬁﬁ

atieastmce}

Exposme is based on sﬂnlaiuﬂﬁﬁ'jpaﬁetﬁsexpasedbﬂau&-ah

Expost_uels based on total of 421 subjects

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other studies

‘Not available -

.-

-

/

7.5.2.2 Postmafketing experieﬁce

Tekturna HCT® (aliskiren/HCTZ combination) has not been marketed.

7.2.2.3 Literature

No new additional safety issues related to the combination of aliskiren and HCTZ were found in
the public literature search.
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724 Adequacy of Spec1a1 Ammal and/or In Vrtro Testmg

'In the addltlonal submrssmn, sponsor submltted a 120—day safety update In the 120-day safety :

' The reviewer. does ‘not con51der that the pre-chnlcal testmg is needed

7. 2 5 Adequacy of Routme Chmcal Testmg

The routine cllmcal laboratory testmg was adequate. Measuremepts of lab parameters
expected to be affected by a RAAS inhibitor and diuretics, e.g., renal function and serum
electrolytes, were frequent enough to detect srgmﬁcant problems.

Thorough QT study was not performed wrth the product However nerther ahskrren nor HCTZ
has shown any effects on QT interval. The reviewer does not think there is.a potentlal QT 1mpact
with the comblnatron of ahsklren and HCTZ based on the conducted trials.

7.2.6 Adequacy of Metabohc Clearance and Interactlon Workup

. Based on thé réviewer of NDA 21 985 for ahsklren monotherapy, the metabohc clearance and

1nteractxon workup were consrdered to be adequate

7.2.7 Adequacy of Evaluatlon for Potentral Adverse Events for Any New Drug and Partrcularly

~for Drugs in the Class Represented by the New Drug; Recommendations for Further Study

The evaluation for potential adverse events was adequate.

7.2.8 Assessment of Quality and Completeness of Data

‘The reviewer did not identify any problems with major dlscrepanmes among the CRFs and
Medwatch forrns and study reports.’DSI inspection was not conducted

729 Addrtlonal Submrssrons Includmg Safety Update '

update, sponsor submitted a Study 2331: An eight week, randomized, double-blind, parallel-
group, multi-center study to evaluate the efficacy and safety of the combination of
aliskiren/valsartan/HCTZ-(300/320/25 mg), compared to the combinations of aliskiren/HCTZ
(300/25 mg) and valsartan/HCTZ (320/25 mg) i in patients with essential hypertension not
adequately responsive to HCTZ 25 mg.

In this study, Aliskiren/valsartan/HCTZ demonstrated a safety profile similar to the component
double combinations. Aliskiren/valsartan/HCTZ and aliskiren/HCTZ did not cause clinically
meaningful abnormal laboratory changes, including BUN, creatinine and serum potassium. Gout
is the concern of the combination of aliskiren with HCTZ.
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7 3 Summary of Selected Drug-Related Adverse Events Important leltatlons of o3

Data, and Conclusrons ‘f_'_-.‘

The adverse events in the combmatlon of ahsklren and HCTZ were generally comparable w1th
each of monotherapy ' :

Since both of them can increase the serum level of uric ac1d ThlS combination product may
ingrease rates- of gout and renal stones. There Was no difference of incidence rates of gout and -
kldney stone in short-term studies. In the long-term open label study, however, the mcldence rate _

~.of gout was 0.5% (4 cases) in the combination therapy and 0.1% (1 case) in the aliskirén.
" monotherapy. Overall, AE proﬁle is con31dered to be acceptable for antrhypertenswe therapy

1. 4 General Methodology
74.1 Poolihg Datar Acr_oss'_'Stud__i_es to Estimate and‘Co_rr‘rpare iuci_der_rc'e s

7. 4 1. lPooled data VS. md1v1dual study data

' Indrvrdual data were summarized in the appendrces in Sectlon 10. The pooled data were
summarized in Section 7.

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

~counts of patients in the denominators. The rates were compared between the combmed product
-of aliskiren with HCTZ to each monotherapy of HCTZ or ahsklren :

B ,,';7.4.2 Exploratlons for Predlctlve Factors o R ':. S » .- . ¢

742.1 Explorations for dose dependency for adverse findings

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

7.4.2.2 Explorations for time dependency for adverse findings

Time-dependency for adverse findings was followed in the short-term studies and long-term
studies.
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;‘7 4 2. 4 Exploratlons for drug-dlsease mteraetlons

_ ~Drug-dlsease lnteractrons were not studied.

7 4 2 5 Exploratlons for drug-drug mteractlons

In addition to this combmed product of ahsklren w1th HCTZ the AE rates were also analyzed in':
_ aliskiren with ACEIs, ARBs and calcrum blockers in the long-terim studles.

. ‘7 4 3 Causahty Determmatlon

Causahty determmatxons other than associations suggested by inicreased rates were not
performed

8 Additional Clinical Issues
81 Dos-ing Regilnen and Administration'

* The combination of aliskiren/HCTZ generally produced clinically and statlstrcally s1gmﬁcant
reductions in both diastolic and systolic blood pressure compared to placebo and each respective
monotherapy in the studied dose ranges of 150 mg or 300 mg of aliskiren in combination with
HCTZ 12.5 mg or 25 mg. Therefore, the sponsor proposed clinical doses of allskrren/HCTZ
including 150/12.5, 150/25, 300/12.5, and 300/25 are acceptable.

. 8‘2. Drug-Drug Interactions |
. 'The sponsor did not conducted any drug-drug mteractrons

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/ethnicity (Caucasian, Black, Asian, Native American, Pacific Islander,
and Other) was not performed.

8.4 Pediatrics ' , B

The sponsor did not conduct pediatric studies. The Division granted the sponsor a pediatric
deferral.






