Therapeutic Class Review"™
Cardiology — Aliskiren (Tekturna®)

July 2007
New Product for Review: Dossier Provided by Manufacturer: Yes
aliskiren (Tekturna®) [Novartis] Dossier Evaluation: 2

1- Dossier missing significant clinical trial(s).

2- Mfg provided all relevant trials; Missing pharmacoeconomic
model.

3- Mfg provided all relevant trials and information.

Available Therapeutic Alternatives:

Preferred/Formulary Non-Preferred/Non-Formulary
benazepril (Lotensin®) [generics] aliskiren (Tekturna®) [Novartis]

captopril (Capoten®) [generics] candesartan (Atacand®) [AstraZeneca]
enalapril (Vasotec®) [generics] eprosartan (Teveten®) [Kos]

fosinopril (Monopril®) [generics] irbesartan (Avapro®) [BMS]

lisinopril (Zestril®) [generics] losartan (Cozaar®) [Merck]

moexipril (Univasc®) [generics] perindopril (Aceon®) [Solvay]

olmesartan (Benicar®) [Daiichi Sankyo] ramipril (Altace®) [Monarch]

quinapril (Accupril®) [generics] valsartan (Diovan®) [Novartis]

telmisartan (Micardis®) [Boehringer Ingelheim]
trandolapril (Mavik®) [generics]

Executive Summary
e High blood pressure is associated with an increased risk of cardiovascular and cerebrovascular
events.

- The higher the blood pressure, the greater the chance of heart attack, heart failure, stroke, and
kidney disease.

- The risk is consistent and independent of other risk factors.

e The ultimate goal of antihypertensive therapy is to reduce cardiovascular and renal morbidity and
mortality.

¢ National and International Guidelines recommend a diuretic as initial treatment for hypertension
for the majority of patients.

e Most patients will require two or more agents to achieve optimal control of their blood pressure.

e Aliskiren (Tekturna), like angiotensin converting enzyme inhibitors (ACEIs) and angiotensin

receptor blockers (ARBs), lowers blood pressure via its action on the renin-angiotensin-
aldosterone system (RAAS).
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e The manufacturer promotes aliskiren (Tekturna) as having potential advantages over ACEls and
ARBs due to its unique (first in class), direct inhibition of renin; however, there is no evidence
that supports any clinical significance of this in clinical practice.

e There are many preferred/formulary options from many different classes available for treatment
of hypertension. These options include diuretics, beta-blockers, calcium channel blockers
(CCBs), alpha-blockers, aldosterone antagonists, ACEIs, ARBs, and direct vasodilators.

e Generic options (including diuretics, CCBs, ACEIls, and beta-blockers) offer the best value for
treatment of hypertension because they have proven benefit in reducing cardiovascular death,
stroke, and/or progression of renal failure.

Evidence

e The efficacy and safety of aliskiren (Tekturna) are based on trials of short duration
(approximately 8 weeks in length) studying diastolic blood pressure (DBP) lowering as a primary
endpoint.

e There is no evidence that aliskiren (Tekturna) is better at lowering blood pressure than:
- Optimal doses of other antihypertensive agents.
- ACEIs or ARBs.

e There is no direct evidence that aliskiren (Tekturna) decreases the risk of cardiovascular
morbidity and mortality, stroke, or progression of renal failure.

e There is no evidence that combining aliskiren (Tekturna) with an ACEI or ARB is superior to
maximizing the dose of the ACEI or ARB.

e Aliskiren (Tekturna) has not demonstrated improved safety or tolerability over ACEIls or ARBs.

Considerations in Subpopulations:
e Pediatrics: Safety and effectiveness of aliskiren in pediatric patients have not been established.

e Geriatrics: Elderly patients (> 65 years) respond to lower doses than youn?er patients.!. Some
adverse effects (e.g., diarrhea) occurred at lower doses in elderly patients.[?

e Gender: No difference is efficacy is noted between women and men in the package labeling. At
equal doses, higher rates of diarrhea were seen in women than in men.!!

e Race, ethnicity: Black patients show a reduced antihypertensive response to aliskiren (Tekturna)
than Whi[t? patients, and Asian patients respond to lower doses of aliskiren (Tekturna) than white
patients.*

Conclusion

Aliskiren (Tekturna) is non-preferred/non-formulary because:

e There are many preferred/formulary antihypertensive options available (many of them generics)
that provide an excellent value to our members.

e There is no evidence of additional benefit over current preferred/formulary options.
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Products

Patent .
FDA . FDA approved Usual b Potential Off-label
Drug Products approval® atEi())(rEg) . indications Dose/Route ol Uses?
Aliskiren o 3/2007 3/2012 Hypertension 150 mg to 300 mg $73 to $93
(Tekturna®) once daily
benazepril & 6/1991 expired Hypertension 20 to 40 mg once $6 to $7 Angina; congestive
(generics) daily heart failure; Diabetic
Max: 80 mg qd nephropathy; non-
diabetic kidney dx;
myocardial infarction
enalapril I* 12/1985 expired Hypertension 10 mg to 40 mg $2 to $3 Diabetic nephro-
(generics) Heart Failure divided once or pathy; non-diabetic
Asymptomatic twice per day kidney dx; malignant
left ventricular (hypertension) hypertension;
dysfunction migraine px;
Raynaud’s; athero-
sclerosis
fosinopril ! 5/1991 expired Hypertension 20 mg to 40 mg $6 to $25 Diabetic nephro-
(generics) Heart Failure once daily pathy; non-diabetic
Max: 80 mg qd 20mg: $0.85 | kidney dx;
(hypertension) 40mg: $0.20 | myocardial infarction
lisinopril 12/1987 expired Hypertension 20 mg to 40 mg $3 to $9 Diabetic nephro-
(generics) Heart Failure once daily pathy; non-diabetic
Acute kidney dx; malignant
myocardial hypertension;
infarction migraine px
olmesartan 4/2002 4/2016 Hypertension 20 mg to 40 mg $56 to $65
(Benicar®) 1" 11/2021 once daily
telmisartan 11/1998 1/2014 e Hypertension 40 mg to 80 mg $61 0 $65 Congestive heart
(Micardis®) [ 1/2020 once daily failure; left
ventricular
hypertrophy

@ Date applies to approval date for the original brand name medication where there are now generics available.

P Cost estimate based on AWP (average wholesale price) listed in First Data Bank or MAC (maximum allowable cost) as of May 2007 for 1 month of therapy.
¢ Based on patents listed in Orange Book as of 05/14/07.

4 As listed in © 1974 - 2007 Thomson MICROMEDEX database or as referenced.

References

1. Center for Drug Evaluation and Research. Approval package for application number NDA 21-985
(aliskiren); Medical Review. Available at: http://www.fda.gov/cder/foi/nda/2007/021985s000TOC.htm.
Accessed on 5/15/07.

2. Tekturna® (aliskiren) Prescribing Information. Novartis Pharmaceuticals Corporation: East Hanover, NJ;
March 2007.

3. Lotensin® (benazepril) Prescribing Information. Novartis Pharmaceuticals Corporation: East Hanover,
NJ; April 2006.

4. Enalapril maleate tablets, USP Prescribing Information. Watson Laboratories, Inc.: Corona, CA,
November 2003.

5. Monopril® (fosinopril) Prescribing Information. Bristol-Myers Squibb Company: Princeton, NJ; July
2003.

6. Zestril® (lisinopril) Prescribing Information. AstraZeneca Pharmaceuticals LP: Wilmington, DE;

December 2005.

Benicar® (olmesartan) Prescribing Information. Daiichi Sankyo, Inc.: Parsippany, NJ; October 2006.

8. Micardis® (telmisartan) Prescribing Information. Boehringer Ingelheim Pharmaceuticals, Inc.:
Ridgefield, CT; May 2006.

~

Page 3 of 4
© 2007 RegenceRx. All rights reserved.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Kushiro T, Itakura H, Abo Y, Gotou H, Terao S, Keefe DL. Aliskiren, a novel oral renin inhibitor,
provides dose-dependent efficacy and placebo-like tolerability in Japanese patients with hypertension.
Hypertens Res. 2006;29(12):997-1005.

Gradman AH, Schmieder RE, Lins RL, Nussberger J, Chiang Y, Bedigian MP. Aliskiren, a novel orally
effective renin inhibitor, provides dose-dependent antihypertensive efficacy and placebo-like tolerability
in hypertensive patients. Circulation. 2005;111(8):1012-8.

Pool JL, Schmieder RE, Azizi M, Aldigier JC, Januszewicz A, Zidek W, Chiang Y, Satlin A. Aliskiren,
an orally effective renin inhibitor, provides antihypertensive efficacy alone and in combination with
valsartan. Am J Hypertens. 2007;20(1):11-20.

Villamil A, Chrysant SG, Calhoun D, Schober B, Hsu H, Matrisciano-Dimichino L, Zhang J. Renin
inhibition with aliskiren provides additive antihypertensive efficacy when used in combination with
hydrochlorothiazide. J Hypertens. 2007;25(1):217-26.

Oh BH, Mitchell J, Herron JR, Chung J, Khan M, Keefe DL. Aliskiren, an oral renin inhibitor, provides
dose-dependent efficacy and sustained 24-hour blood pressure control in patients with hypertension. J
Am Coll Cardiol. 2007 Mar 20;49(11):1157-63.

Product Dossier: Tekturna® (aliskiren). Novartis Pharmaceuticals Corporation: East Hanover, NJ;
Reviewed May 2007.

Brewster LLM, Kleijnen J, van Montfrans GA. Effect of antihypertensive drugs on mortality, morbidity
and blood pressure in blacks. Cochrane Database of Systematic Reviews 2005, Issue 1. Art. No.:
CDO005183. DOI: 10.1002/14651858.CD005183.pub2.

Mulrow C, Lau J, Cornell J, Brand M. Pharmacotherapy for hypertension in the elderly. Cochrane
Database of Systematic Reviews 1998, Issue 2. Art. No.: CD000028. DOI: 10.1002/14651858.CD000028.
Quan A, Kerlikowske K, Gueyfer F, Boissel JP, for the INDANA Investigators. Pharmacotherapy for
hypertension in women of different races. Cochrane Database of Systematic Reviews 2000, Issue 2. Art.
No.: CD002146. DOI: 10.1002/14651858.CD002146.

Sheridan, S. Primary Prevention of cardiovascular disease: hypertension. BMJ Clin Evid. 2007;17:1-11.
Available at: http://www.clinicalevidence.com/ceweb/conditions/cvd/0214/0214.pdf. Accessed on
5/17/07.

U.S. Department of Health and Human Services. The Seventh Report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High Blood Pressure. Hypertension. 2003;
42(6):1206-52. Available at: http://www.nhlbi.nih.gov/quidelines/hypertension/jnc7full.pdf. Accessed
on 5/21/07.

World Health Organization (WHO)/International Society of Hypertension (ISH) Writing Group. World
Health Organization (WHO)/International Society of Hypertension (ISH) statement on management of
hypertension. J Hypertens. 2003;21:1983-92. Available at:
http://www.who.int/cardiovascular_diseases/guidelines/hypertension_guidelines.pdf. Accessed on
5/21/07.

National High Blood Pressure Education Program Working Group on High Blood Pressure in Children
and Adolescents. The Fourth Report on the Diagnosis, Evaluation, and Treatment of High Blood
Pressure in Children and Adolescents. Pediatrics. 2004;114:555-576. Available at:
http://pediatrics.aappublications.org/cgi/reprint/114/2/S2/555. Accessed on 5/23/07.

European Society of Hypertension (ESH) —European Society of Cardiology (ESC) Guidelines
Committee. 2003 European Society of Hypertension—European Society of Cardiology guidelines for the
management of arterial hypertension. J Hypertens. 2003;21:1011-1053. Available at:
http://www.eshonline.org/pdf/2003_guidelines.pdf. Accessed on 5/21/07.

Stanton A, Jensen C, Nussberger J, O'Brien E. Blood pressure lowering in essential hypertension with an
oral renin inhibitor, aliskiren. Hypertension. 2003;42(6):1137-43.

Chou R, Helfand M, Carson S. Drug Class Review on Angiotensin Converting Enzyme Inhibitors. Final
Report: Update 2. 2005. Available at: http://www.oregon.gov/DAS/OHPPR/HRC/docs/ACE_EPC.pdf.
Accessed on 4/12/07.

Furmaga E, Glassman P, Rhodes S, Suttorp M, Mojica W. Drug Class Review on Angiotensin 1l Receptor
Antagonists. Final Report. 2006. Available at: http://www.ohsu.edu/drugeffectiveness/reports/final.cfm.
Accessed on 4/12/07.

Page 4 of 4
© 2007 RegenceRx. All rights reserved.



