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Review current hypertension treatment in Canada

Explain the role of direct renin inhibition:
mechanism and effects

Weigh the evidence behind the use of aliskiren for
the treatment of hypertension

Review other potential benefits of direct renin
inhibitors.

¢ In 2006 hypertension was the most common
diagnosis accounting for over 20 million patient
visits to physician offices in Canada

o Hypertension is a risk factor for cerebrovascular
disease, coronary artery disease, congestive heart
failure, renal failure, peripheral vascular disease,
dementia and atrial fibrillation.
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" USh 2004 O
— Awareness 66.5% (33.5% unaware) UKPDS DBP <85 ]
— Treatment 53.7% ABCD  DBP <75 |
— 81% of aware hypertensive Americans are on drug MDRD  MAP <92 |
therapy

HOT DBP <80 |
AASK MAP <92 |

Control 33.1%

e Canada 2003 IDNT SBP/DBP 135/85
o . .
— 85% of aware hypertenswe Canadians are on dl’Ug UKPDS = United Kingdom Prospective Diabetes Study 1 2 . 3 ) 4
therapy D propriate Blood Pressure Conlrol n Diabetes Average number of antihypertensive
HOT = Hypertension Optimal Treatment agents to achieve target BP
— Control unknown AASK = African American Intervention Study of Kidney Disease

IDNT = Irbesartan Diabetic Nephropathy Trial

Bakris GL, et al. Am J Kidney Dis 2000;36:646-661
Lewis EJ et al. N Engl J Med 2001;345:851:860,
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o Search for an antihypertensive agent aimed at the top of the
renin-angiotensin system

o Oral renin inhibitor — Novartis
o Dr Alice Huxley (Speedel) bought the drug
e “Alis” kiren

e Drug sold back to Novartis
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ARBs increase PRA, Ang |, and Ang Il through compensatory
feedback mechanisms
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« Vasoconstriction

The oral bioavailability of aliskiren is approximately 2.6%
— this is an improvement on older direct renin inhibitors, which have lower
oral bioavailability (generally <1%)

Approximately 1.4% of the dose is metabolized

the dose is recovered in the urine

Aliskiren Product Monograph. Novartis Pharmaceuticals Canada Inc. [2007]]

Peak plasma concentrations are reached within 1 to 3 hours

Plasma steady-state concentrations are reached after 5 — 8 days (t Y240 hours)

Aliskiren is not metabolized to any significant extent by cytochrome P450
isoenzymes and has no significant effect on cytochrome P450 isoenzyme activity

Aliskiren is a substrate of P-glycoprotein, but does not inhibit its activity

Aliskiren is eliminated primarily unchanged in the faeces; approximately 0.6% of

Irbesartan

Irbesartan
Aliskiren (mg) (mg)

Aliskiren (mg) (mg)

Placebo 150 300 6005 150

0 Placebo 150 300 6005 150
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*p<0.02 vs placebo; **p<0.005 vs placebo; ***p<0.0005 vs placebo

Mean change from baseline in mean sitting BP after 8 weeks (mmHg)

SAliskiren 600 mg is not approved in Canada

Gradman AH,et al Circulation. 2005;111:1012-1018. 2201
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Azizi M, Webb R, Nussberger J, Hollenberg NK. J Hypertens 2006;24(2):243-56.
Miiler DN, Luft FC. J Am Soc Nephrol 2006;1:221-8.

o The efficacy of Aliskiren was extensively studied alone or in
combination with other antihypertensive agents

* Monotherapy trials were done vs.:
— Placebo

— Active Control:
+ Irbesartan
+ Ramipril
+ Hydrochlorothiazide (HCTZ)

e Combination trials were done with:

— Ramipril — Valsartan
- HCTZ — Amlodipine
Aliskiren Aliskiren

Placebo 150 mg 300 mg Placebo 150 mg 300 mg

n=637 | | n=975 | |n=1243 n=139 | | n=205 | | n=360
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*kk bt
Mean change from baseline in mean sitting SBP after 8-12 weeks (mmHg)
***p<0.0001 vs placebo
Values under bars represent least square mean reductions + standard error
of the mean; values in arrows represent placebo-subtracted reductions
Dahlof B, et al. J Clin Hypertens 2007;9(Suppl A):A157 P-376.
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[ Aliskiren 150 mg [JRamipril 5 mg
*4p<0.01 vs ramipril [JAliskiren 150 or 300 mg []1Ramipril 5 or 10 mg

1p<0.0001 (non-inferiority) vs ramipril Andersen K, et al. J Am Coll Cardiol 2007;
n values represent number of patients randomized to each group 49(Suppl A):371A 1014-173

Ramipril Aliskiren  Aliskiren 150/ Ramipril Aliskiren  Aliskiren 300/
5mg 150 mg ramipril 10 mg 300 mg ramipril 10
mono mono 5 combination mono mono combination
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Mean change from baseline in mean sitting BP after 8 weeks (mmHg)
*p<0.05 for iority vs ramipril py; Tp<0.05 for vs aliskiren monotherapy;
+p<0.05 for non-inferiority for aliskiren monotherapy vs ramipril monotherapy
Error bars indicate standard error from the mean Uresin Y, et al. J Hypertens 2006;24(Suppl 4):S82(P-269).
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O Placebo O Valsartan 320 mg
[ Aliskiren 300 mg [ Aliskiren/valsartan 300/320 mg

**p<0.0001 vs placebo; *p<0.0001 vs aliskiren/valsartan combination therapy
Oparil § et al.J Clin Hypertens 2007;9(Suppl AYA174 P-418,
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[] Aliskiren-based therapy (150 to 300 mg) [JHCTZ-based therapy (12.5 to 25 mg)

*p<0.05 vs HCTZ; **p<0.01 vs HCTZ; Tp<0.0001 (non-inferiority) vs HCTZ
Patients received aliskiren 300 mg or HCTZ 25 mg with optional amlodipine . ) :
5 0r 10 mg as required to achieve BP <140/90 mmHg Schmieder RE, et al. J Clin Hypertens 2007;

9(Suppl A)(5):A182 P-436.

Placebo Aliskiren HCTZ! Combination
Aliskiren (mg) 75 150 300 75 75 75 150 150 150 300 300
HCTZ (mg) 6.25 125 25 6.25 125 25 6.25 125 25 125 25
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tOverall significance of HCTZ effect not tested
Pairwise comparisons:*p<0.05; **p<0.001; ***p<0.0001 vs placebo;

§p<0.05 vs each component monotherapy Villamil A, et al. J Hypertens 2007;25:217-226.
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[[] Amlodipine 5mg  [_] Amlodipine 10 mg  [] Aliskiren/amlodipine 150/5 mg
p<0.005 vs amlodipine 5 mg
tPatients received amlodipine 5 mg for 4 weeks; those who did not achieve DBP reduction
to <90 mmHg (n=545) were randomized to: addition of aliskiren 150 mg,
continued amlodipine 5 mg, or amlodipine 10 mg, for 6 weeks
Munger MA, et al, Eur Heart J 2006, in press: abstract presented at WCC/ESC 2006




Aliskiren Aliskiren Aliskiren  Aliskiren s Low pOtentIal for druQ_druQ interactions

Placebo
_ 75 mg$ 150 mg 300mg 600 mg$ s . . . . >
n=T8t e =774 768 =296 o No initial dose adjustment in renal impairment:
Any SAE,n (%)  5(0.6) 3(0.6) 3(0.4) 4(0.5) 1(03)

o No initial dose adjustment in hepatic impairment®
Any AE, n (%) 314 (40.2) 193 (40.4) 290 (37.5) 309 (40.2) 130 (43.9)

Discontinuations

delAE @y 27G9 807 12 (1.6) 20 (2.6) 5(1.7)

Adverse events, reported by >2% of patients for aliskiren monotherapy overall, n (%)

Headache 68(8.7) 31(6.5) 42 (5.4) 44 (5.7 15 (5.1)
Nasopharyngitis 45 (5.8) 34 (7.1) 33(4.3) 29 (3.8) 5(1.7)™
Diarrhoea 9(12)  6(1.3) 9(12) 18 (2.3) 28 (9.5)
AE, adverse event; SAE, serious adverse event. ‘p<0.05; **p<0.01; p<0.0001 vs placebo
sliskiren 75 mg and 600 mg doses are Aliskiren Product Monograph. Novartis Pharmaceuticals Canada Inc. [2007].
not approved in Canada 2. Vaidyanathan S, et al. J Clin Pharmacol 2006;46:1072 P50.
Weir MR, et a. Eur Heart J 2006;27(Suppl):299 1796. 3. Vaidyanathan S, et al. J Clin Pharmacol 2006;46:1072 P-49.

Mean change from baseline in PRA after 8 weeks of treatment (%)
9 ) 160 o Aliskiren 150-300 mg:
150 . .
m — provides dose-dependent reductions in DBP and SBP as
100 1 monotherapy
2 + BP reductions from baseline greater than HCTZ and ramipril and
50 similar to irbesartan
12 18 — provides additional BP lowering when combined with other
n= E 107|(186|| 64 38 |39 T 9 |61 antihypertensives
5 u + HCTZ, ramipril, valsartan and amlodipine
50 44 ‘7 + — has a placebo-like tolerability profile
75 7278 - %2 . . L
~100 A — uniquely lowers PRA in monotherapy and combination
Aliskiren (mg) 150 300 600 300 300 300
Other treatment (mg) 10 10 25 25 320 320
Pooled Aliskiren Ramipril HCTZ Placebo®  Valsartan
placebo
2Placebo from aliskiren/valsartan study
***p<0.0001 vs pooled placebo; 1p<0.001, #p<0.0001 vs placebo?
Taylor AA, et a.J Am Coll Cardiol 2007;49 (9 Supp! A):370A P-1014-170
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Aliskiren is approved for the treatment of mild to moderate essential
hypertension. It may be used alone or concomitantly with thiazide
diuretics, angiotensin converting enzyme inhibitors or

DRI dihydropyridine calcium channel blockers. Rasilez* (Alikiren) Product Monograph. Novarti

harmaceuticals Canada Inc. [2007)




e Treatment of hypertension improving in Canada

¢ Many patients will require drug combinations

Aliskiren first new class of drugs in greater than 15 years
Effective for blood pressure lowering

o Future - outcome trials

Ventricular Ventricular
remodeling dilatation
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() ASPIRE HIGHER

* Completed

Study design: Double-blind, randomized, placebo-
controlled
Study population: 496 patients

Inclusion criteria:

Mild-to-moderate hypertension
Type 2 diabetes

Proteinuria
Treatment period: 24 weeks
Study status*: Completed

“Study status as of May 2007

Clinicaltrials.gov 2006; Data on File, Novartis 2007

Study design: Double-blind, randomized,
placebo-controlled study
Study population: 280 patients

Inclusion criteria:

Hypertension
Stable HF

B-type natriuretic peptide (BNP) levels
>100 pg/mL

Treatment period:

12 weeks

Study status*:

Completed

*Study status as of May 2007

Clinicaltrials.gov 2006; Data on File, Novartis 2007

Primary objective:

« Percentage change in urinary albumin-to-creatinine ratio (UACR) from
baseline to study end with aliskiren when added to losartan 100 mg
once daily and optimal antihypertensive therapy, compared with
placebo

Secondary objectives include:

« Proportion of patients with 250% reduction in UACR at study end

o Effect of treatment on BP

o Effect of treatment on eGFR

o Safety and tolerability

Clinicaltrials.gov 2006; Data on File, Novartis 2007

Primary objective:

« Evaluate the safety and tolerability of aliskiren 150 mg when given in
addition to standard therapy in patients with hypertension and stable HF

Secondary objectives include:

o Effect of aliskiren on BNP, N-terminal proBNP (NT-proBNP) and
aldosterone

« Effect of aliskiren on echocardiographic measures of left ventricular (LV)
function

o Effect of aliskiren on improvement in signs and symptoms of HF
o Effect of aliskiren on BP

Clinicaltrials.gov 2006; Data on File, Novartis 2007




Study design:

Double-blind, randomized, active-controlled

Study population:

480 patients

Inclusion criteria:

Mild-to-moderate hypertension
Body mass index (BMI) >25 kg/m?
Left ventricular wall thickness 21.3 cm

Treatment period: 36 weeks
Study status*: Ongoing
Anticipated Quarter 4, 2007
completion:

*Study status as of April 2007

Clinicaltrials.gov 2006; Data on File, Novartis 2007

Primary objective:

« To evaluate the effect of aliskiren/losartan combination therapy on LVH
regression, by measuring the change in LVMI using magnetic resonance
imaging (MRI)

Secondary objectives include:

« Assessments of the effect of all treatments on LVMI and other measures
of LVH

o Evaluation of the relationship between reduction in 24-hour ambulatory
BP monitoring and LVH regression

o Safety and tolerability

Clinicaltrials.gov 2006; Data on File, Novartis 2007




