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Executive Summary
· Azilsartan is an angiotensin II receptor antagonist indicated for the treatment of hypertension, either alone or in combination with other antihypertensive agents.
· The efficacy of azilsartan was studied in two large (> 1000 patients) randomized, double-blind, placebo- and active-controlled trials of 6 weeks in duration.  Both trials reported treatment with azilsartan 40 mg and 80 mg to have a statistically significant greater reduction in the systolic blood pressure (SBP) per ambulatory blood pressure monitoring (ABPM) compared to placebo.  In both trials, treatment with azilsartan 40 mg was found to be noninferior to olmesartan 40 mg (SBP by ABPM: azilsartan 40 mg vs. olmesartan 40 mg: -0.92 mm Hg; P=0.352; -1.4 mm Hg; P=0.136).  Azilsartan 80 mg was reported to be more effective than olmesartan 40 mg (azilsartan 80 mg vs. olmesartan 40 mg: -2.1 mm Hg; P=0.038; -2.5 mm Hg; P=0.009) in reducing SBP by ABPM in both clinical trials.  In one of the trials that also included a comparison with valsartan 320 mg, azilsartan 80 mg was also found to be more effective in reducing SBP by ABPM (azilsartan 80 mg vs. valsartan 320 mg: -4.3 mm Hg; P<0.001).  Results from another active-controlled trial reported a greater reduction in SBP per ABPM with azilsartan 40 mg or azilsartan 80 mg compared to treatment with valsartan 320 mg at 24 weeks (P<0.001 for both comparisons). 
· The prescribing information for azilsartan includes a Boxed Warning to discontinue use when a patient becomes pregnant, due to the risk for fetal injury and death.  It has been reported that treatment withdrawal due to adverse events was 2.2% with azilsartan 40 mg and 2.7% with 80 mg, compared to 2.4% in patients who received placebo. The most frequently occurring adverse event in patients receiving azilsartan was diarrhea.  Other adverse events potentially related to treatment with azilsartan include: nausea, asthenia, fatigue, muscle spasm, dizziness, postural dizziness and cough.  In the published clinical trials, the most common side effects included headache, dizziness, dyslipidemia, and urinary tract infection.  
· Azilsartan is available in 40 mg and 80 mg tablets.  The initial recommended dose in patients with hypertension is 80 mg once daily.  A starting dose of 40 mg once daily should be considered in patients who are receiving high doses of a diuretic. Administration of additional antihypertensive medications may be added for further blood pressure reduction if needed.  Azilsartan may be taken without regard to meals.     
· Azilsartan, at doses up to 80 mg once daily, was found to be effective in the treatment of patients with hypertension.  Treatment with azilsartan is reported to be well-tolerated, with an overall similar rate of adverse events as compared to placebo.  
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Introduction1-7
Azilsartan (EDARBI, Takeda) is an angiotensin II receptor antagonist, approved by the FDA February 25, 2011 for the treatment of hypertension, alone or in combination with other antihypertensive agents.1

Azilsartan joins seven angiotensin II receptor antagonists that are currently available in the U.S.: candesartan, eprosartan, irbesartan, losartan, olmesartan, telmisartan and valsartan.  A VA drug class review of these agents is available at www.pbm.va.gov and http://vaww.pbm.va.gov.  Losartan and valsartan are currently listed on the VA National Formulary, with valsartan restricted for use in patients with systolic heart failure.  Clinical recommendations for use of the angiotensin II receptor antagonists are also available on the PBM Web sites listed above.  

All of the angiotensin II receptor antagonists are approved for the treatment of hypertension, either alone or in conjunction with other antihypertensive agents.2  Losartan is also  approved to reduce the risk of stroke in patients with hypertension and left ventricular hypertrophy.  The angiotensin II receptor antagonists have also been studied in patients with type 2 diabetes mellitus and nephropathy, with losartan and irbesartan approved for use in diabetic nephropathy in patients with type 2 diabetes mellitus.  Valsartan and candesartan are approved for the treatment of patients with heart failure, and valsartan is also indicated for reducing cardiovascular mortality in patients with left ventricular failure or left ventricular dysfunction post myocardial infarction.2

Current U.S. national clinical practice guidelines recommend a thiazide-type diuretic as first line therapy in most patients with uncomplicated hypertension, as monotherapy or in combination with other antihypertensive agents.3-5  As most patients will require more than one antihypertensive agent to control their blood pressure, the following drug classes may be considered in patients who are inadequately controlled on or who are unable to tolerate a thiazide-type diuretic:3,4 an angiotensin-converting enzyme inhibitor (ACEI), a long-acting calcium channel blocker, a beta-blocker, or an angiotensin II receptor antagonist  (if ACEI intolerant).2,4  According to recommendations from a clinical practice guideline outside the U.S., all the  antihypertensive classes listed above may be considered as suitable for initiation and maintenance of hypertension.6  Another clinical practice guideline that takes into consideration clinical evidence as well as cost-effectiveness, recommends a calcium channel blocker as first line therapy in patients over the age of 55 years or black patients, and a thiazide diuretic in patients where a calcium channel blocker may not be appropriate due to side effects or in a patient with heart failure or who is at risk for heart failure.  According to this guideline, an ACEI or low cost angiotensin II receptor antagonist is recommended in patients with hypertension who are under 55 years of age; or if a patient is prescribed an ACEI and develops an adverse event (e.g., cough), a low cost angiotensin II receptor antagonist is then recommended.7 Consideration of an alternate or additional antihypertensive class of medication should be based on compelling indications, contraindications or potential side effects, or need for additional blood pressure reduction.3,4
Pharmacology1 
Azilsartan is a selective AT1 subtype angiotensin II receptor antagonist.  Effects mediated by the activation of AT1 receptors include vasoconstriction, production and release of aldosterone, sodium reabsorption by the kidney, and activation of the sympathetic nervous system.  AT2 receptors function to oppose the effects of AT1 receptors.   Unlike the ACEIs that block the conversion of angiotensin I to angiotensin II through inhibition of angiotensin converting-enzyme (ACE), azilsartan acts by blocking the binding of angiotensin II to the AT1 receptor.  Since azilsartan does not affect ACE, it does not inhibit the breakdown of bradykinin.  By blocking the angiotensin II receptors, there is a decrease in the negative feedback of angiotensin II on renin secretion; however, the increase in plasma renin activity and circulating levels of angiotensin II do not impact the effect of azilsartan on blood pressure reduction.1  
Pharmacokinetics1
The bioavailability of azilsartan is approximately 60% and is not affected by food.  The time to peak plasma concentrations is within 1.5 to 3 hours after oral administration.  Azilsartan is > 99% protein bound and undergoes hepatic metabolism, primarily by CYP2C9. Renal clearance is approximately 2.3 mL/min and the elimination half-life approximately 11 hours.1  

FDA Approved Indication1
Azilsartan is an angiotensin II receptor antagonist, approved for the treatment of hypertension, either alone or in combination with other antihypertensive agents.1  
Potential Off-Label Uses1,2
This section is not intended to promote any off-label uses.  Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).

Unlike some of the other angiotensin II receptor antagonists, outcome data are not available for azilsartan in patients with heart failure, post-myocardial infarction, left ventricular hypertrophy, or diabetic nephropathy.  
Current VA National Formulary Alternatives

Losartan and valsartan are currently available on the VA National Formulary, with valsartan restricted to use in patients with systolic heart failure.  Clinical recommendations for use are also available on the PBM Web sites as previously noted.  

Dosage and Administration1 
The initial recommended dose of azilsartan in patients with hypertension is 80 mg once daily.  A starting dose of 40 mg once daily should be considered in patients who are receiving high doses of a diuretic.  Administration of additional antihypertensive medications may be added for further blood pressure reduction if needed.  Azilsartan may be taken without regard to meals.1      
Efficacy8-10
A literature search was performed on PubMed/Medline using the search terms azilsartan through 01 Nov 2011.  The search was limited to clinical trials in humans that were published in the English language.  Reference lists of review articles were searched for relevant clinical trials.  All controlled trials published in peer-reviewed journals evaluating treatment with azilsartan in patients with hypertension in other than healthy subjects were included.  Two Phase III placebo and active-controlled clinical trials that evaluated azilsartan in the treatment of patients with hypertension met these criteria and are discussed below8,9 with details provided in the Appendix.  One additional published active-controlled trial was identified after review of the NDA application medical review of azilsartan on the FDA Web site and is also included below.10    
Efficacy Measures (Published Clinical Trials)8-10
Primary Endpoint

· Change in 24 hour mean systolic blood pressure (SBP) per ambulatory blood pressure monitoring (ABPM) at 6 weeks8.9 and 24 weeks10
Secondary and Other Endpoints

· Change in trough sitting SBP at 6 weeks8,9 and 24 weeks10
· Change from baseline in 24 hour mean diastolic blood pressure (DBP) per ABPM8-10
· Change in trough sitting DBP8-10 
· Change in daytime mean, nighttime mean, mean at 0 to 12 hours, mean at trough SBP and DBP per ABPM8
· % responders (SBP < 140 mm Hg and/or decreased by > 20 mm Hg)8-10
Clinical Trial Data8-11
The efficacy and safety of azilsartan was evaluated in a phase III randomized, double-blind, parallel-group, placebo-controlled trial of 1275 patients with primary hypertension.  Patients were randomized to azilsartan 20 mg, 40 mg, 80 mg, olmesartan 40 mg, or placebo.  At all doses studied, azilsartan reduced the primary endpoint of SBP by ABPM to a statistically significant greater extent compared to placebo.  Treatment with azilsartan 40 mg was found to be noninferior to olmesartan 40 mg (azilsartan 40 mg vs. olmesartan 40 mg: -0.92 mm Hg; P=0.352), and azilsartan 80 mg more effective than olmesartan 40 mg (azilsartan 80 mg vs. olmesartan 40 mg: -2.1 mm Hg; P=0.038), in reducing SBP by ABPM.  In a subgroup of black patients (11% of the study population), there was a trend towards less of a SBP reduction by ABPM compared to white patients.  Side effects were similar between treatment groups with headache, dizziness, and dyslipidemia the most frequently occurring adverse effects.  More patients withdrew due to adverse events, or reported more serious adverse events, in the placebo and azilsartan 20 mg treatment groups.8  Per unpublished data, more patients in the azilsartan 40 mg treatment group were reported to have an increase in serum creatinine of > 1.5 times baseline (azilsartan 40 mg, 4 patients or 1.4%; azilsartan 80 mg, 2 patients or 0.7%; olmesartan 40 mg, 1 patient or 0.4%); an increase in potassium > 6 mEq/L (2 patients or 0.4%, on azilsartan 40 mg; no patients on azilsartan 80 mg or olmesartan 40 mg); an increase in uric acid > 8.5 mg/dL females, > 10.5 mg/dL males (azilsartan 40 mg, 3 patients or 1.1%; azilsartan 80 mg, 1 patient or 0.4%; olmesartan 40 mg, 1 patient or 0.4%).11
In another phase III randomized, double-blind, placebo- and active-controlled trial of 1291 patients with primary hypertension, patients were randomized to azilsartan 20 mg, 40 mg, olmesartan 20 mg, valsartan 160 mg or placebo for 2 weeks, with the dose doubled for an additional 4 weeks.   Azilsartan 40 mg and 80 mg reduced the primary endpoint of SBP by ABPM to a statistically significant greater extent compared to placebo.  Treatment with azilsartan 40 mg was found to be noninferior to olmesartan 40 mg (azilsartan 40 mg vs. olmesartan 40 mg: -1.4 mm Hg; P=0.136).  The test for noninferiority or superiority comparing azilsartan 40 mg vs. valsartan 320 mg was not conducted due to the testing sequence being stopped at a previous step.  Azilsartan 80 mg was found to be more effective than olmesartan 40 mg (azilsartan 80 mg vs. olmesartan 40 mg: -2.5 mm Hg; P=0.009) and valsartan 320 mg (azilsartan 80 mg vs. valsartan 320 mg: -4.3 mm Hg; P<0.001) in reducing SBP by ABPM.  There was a trend toward less of a reduction in SBP by ABPM in black patients (18% of the study population) compared to white patients.  Side effects were similar between treatment groups with headache, dizziness, and urinary tract infection the most frequently occurring adverse effects.  There were no reports of an increase in potassium > 6 mEq/L in any of the treatment groups.  An increase in serum creatinine > 1.5 times baseline was reported in the following treatment groups: no patients on placebo, 2 patients (0.7%) on azilsartan 40 mg, 3 patients (1.1%) on azilsartan 80 mg, 1 patient (0.4%) on valsartan 320 mg, and 2 patients (0.7%) on olmesartan 40 mg.9
A randomized, double-blind, parallel group trial including 984 patients with hypertension compared treatment with azilsartan 40 mg, azilsartan 80 mg, or valsartan 320 mg.  The primary endpoint of change in SBP per ABPM at 24 weeks was reduced by 14.9 mm Hg with azilsartan 40 mg, 15.3 mm Hg with azilsartan 80 mg, and 11.3 mm Hg in patients on valsartan 320 mg.  There was a greater reduction in SBP per ABPM with azilsartan 40 mg or azilsartan 80 mg compared to treatment with valsartan 320 mg (P<0.001 for both comparisons).  There was also a statistically significant difference in the reduction of clinic SBP (-14.9 mm Hg with azilsartan 40 mg, -16.9 mm Hg with azilsartan 80 mg, and -11.6 mm Hg in patients on valsartan 320 mg) and clinic DBP with both azilsartan treatment groups compared to valsartan.  The reductions in clinic DBP were as follows: -2.52 mm Hg azilsartan 40 mg vs. valsartan 320 mg (P=0.001), -2.76 mm Hg azilsartan 80 mg vs. valsartan 320 mg (P<0.001).  There was a 2.16 mm Hg greater reduction in DBP by ABPM with azilsartan 40 mg vs. valsartan 320 mg and a 2.69 mm Hg greater decrease with azilsartan 80 mg compared to valsartan 320 mg (P<0.001 for both comparisons).  As with the other trials described above, there was a trend toward less of a reduction in SBP by ABPM in black patients (15% of the study population) compared to non-black patients.  Treatment emergent adverse events occurred in 65.4% of patients treated with azilsartan 40 mg, 65.3% on azilsartan 80 mg, and 59.2% of patients receiving valsartan 320 mg.  The most frequently occurring adverse events were headache (azilsartan 40 mg 10.1%; azilsartan 80 mg 8.8%; valsartan 320 mg 8.6%), dizziness (azilsartan 40 mg 8.3%; azilsartan 80 mg 8.8%; valsartan 320 mg 4.6%) and urinary tract infection (azilsartan 40 mg 8.0%; azilsartan 80 mg 7.6%; valsartan 320 mg 4.6%).  Two deaths (sudden death) were reported in the trial, occurring in one patient on azilsartan 40 mg and one patient in the valsartan 320 mg treatment group.  Hyperkalemia (potassium > 6 mEq/L) was reported in 1.8% of patients on azilsartan 40 mg, 0.3% on azilsartan 80 mg, and 0.6% on valsartan 320 mg.10 An increase in serum creatinine of  > 1.5 times baseline  was reported as follows: azilsartan 40 mg 3.1%; azilsartan 80 mg 3.8%; valsartan 320 mg 0.6%.11
Adverse Events (Safety Data)1,8-11
Deaths and Other Serious Adverse Events1,8-11 

One death occurred in the azilsartan 20 mg (dose not approved by FDA) group during a clinical trial, and was   reported to be due to gastrointestinal hemorrhage and shock in a patient with a history of liver cirrhosis due to alcohol and hepatitis C, who was currently abusing alcohol at the time of the trial.8
Sudden death was reported in two patients in a comparison trial of azilsartan and valsartan (one in a patient receiving azilsartan 40 mg and one in the valsartan 320 mg treatment group).10  The death in the patient on azilsartan 40 mg was felt not to be attributable to the drug.11   
Serious adverse events were reported to have occurred in a similar proportion among the treatment groups of azilsartan 40 mg (0.7%),  azilsartan 80 mg (1.1%), olmesartan 40 mg (1.4%), valsartan 320 mg (1.1%) and placebo (1.3%) in one clinical trial,9 and  in another study, were reported more frequently in the placebo and azilsartan 20 mg treatment groups, and < 1% in the azilsartan 40 mg, azilsartan 80 mg, or olmesartan 40 mg treatment groups.8   
Common Adverse Events1,9
Withdrawals due to adverse events were reported in 2.2% of patients taking azilsartan 40 mg, 2.7% on azilsartan 80 mg, compared to 2.4% with placebo.  The most frequently reported adverse event that resulted in discontinuation of treatment was hypotension/orthostatic hypotension and occurred in 0.4% of patients receiving azilsartan vs. 0% on placebo.  Diarrhea was reported in up to 2% of patients receiving azilsartan 80 mg vs. 0.5% on placebo.1  The following adverse events were reported more frequently than placebo and in > 0.3% of patients treated with azilsartan: nausea, asthenia, fatigue, muscle spasm, dizziness, postural dizziness, and cough.1  

The frequency of adverse events in a clinical trial of patients receiving azilsartan at doses of 40 mg and 80 mg, compared to placebo and two other angiotensin II receptor antagonists, are presented in the table below:9 
	Adverse Event

(> 3% of any 

treatment group)
	Placebo (N=155)

Number (%)
	Azilsartan 40 mg (N=280)

Number (%)
	Azilsartan 80 mg (N=284)

Number (%)
	Olmesartan 40 mg (N=290)

Number (%)
	Valsartan 320 mg (N=277)

Number (%)

	Headache
	14 (9.0)
	18 (6.4)
	12 (4.2)
	23 (7.9)
	21 (7.6)

	Dizziness
	4 (2.6)
	10 (3.6)
	10 (3.5)
	9 (3.1)
	5 (1.8)

	Urinary tract infection
	5 (3.2)
	9 (3.2)
	6 (2.1)
	6 (2.1)
	3 (1.1)

	Fatigue
	1 (0.6)
	3 (1.1)
	7 (2.5)
	13 (4.5)
	4 (1.4)

	Peripheral edema
	1 (0.6)
	5 (1.8)
	4 (1.4)
	8 (2.8)
	9 (3.2)

	Diarrhea
	2 (1.3)
	3 (1.1)
	12 (4.2)
	5 (1.7)
	4 (1.4)


Sentinel Events

No data. 

Contraindications1
There are no contraindications listed for the use of azilsartan.1
Warnings and Precautions1
[Boxed Warning] Avoid Use in Pregnancy:  As with other medications that act at the renin-angiotensin system, the prescribing information for azilsartan includes a Boxed Warning to discontinue use when a patient becomes pregnant, due to the risk for fetal injury and death.1  
Hypotension in Volume or Salt-Depleted Patients:  Symptomatic hypotension may occur in patients started on azilsartan who are volume or salt-depleted (e.g., receiving high dose diuretics). Correction of volume or salt-depletion should occur prior to initiation, or begin therapy with azilsartan at a lower dose of 40 mg.1  

Impaired Kidney Function:  Oliguria or progressive azotemia (and in rare cases, kidney failure and death) may occur with azilsartan in patients whose kidney function is dependent on the renin-angiotensin system.  Although not specifically studied with azilsartan, increased serum creatinine and blood urea nitrogen may occur in patients with unilateral or bilateral renal artery stenosis.1  
Specific Populations1

Pregnancy:  Azilsartan is Pregnancy Category C for the first trimester and D for the second and third trimesters.1
Nursing Mothers: It is unknown if azilsartan is excreted in human milk; consider risk vs. benefit if to be used in a nursing mother.1        

Demographics (Age): The safety and effectiveness of azilsartan has not been determined in patients under the age of 18 years.  Overall, clinical trials with azilsartan have included 26% of patients 65 years of age and older, with 5% > 75 years old. The manufacturer prescribing information states that abnormally high serum creatinine values were more often reported in patients 75 years of age or older.1
Kidney Impairment: There are no dose adjustments necessary in patients with mild to severe kidney impairment or end-stage kidney disease.  The manufacturer prescribing information states that abnormally high serum creatinine values were reported more often in patients with moderate to severe kidney impairment.1
Hepatic Impairment: There are no dose adjustments recommended in patients with mild to moderate hepatic impairment.  Azilsartan has not been studied in patients with severe liver dysfunction.1
Look-alike/Sound-alike (LA/SA) Error Risk Potential
As part of a Joint Commission standard, LA/SA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LA/SA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:
	NME Drug Name
	Lexi-Comp
	First DataBank
	USP
	ISMP
	Clinical Judgment

	Azilsartan
EDARBI
	None
None
	None

None
	None

None
	None

None
	Azilect
Azelastine

Atacand 
None


Drug Interactions1
The manufacturer reports that there are no clinically significant drug interactions with azilsartan and amlodipine, antacids, chlorthalidone, digoxin, fluconazole, glyburide, ketoconazole, metformin, pioglitazone, or warfarin.  It is recommended that kidney function be monitored periodically in patients who are volume depleted or receiving a diuretic, have compromised kidney function, or who are older in age, that are receiving azilsartan in conjunction with a non-steroidal anti-inflammatory agent (NSAID) or selective cyclooxygenase-2 (COX-2) inhibitor, due to the potential effect on kidney function, with the possibility of kidney failure.  In addition, the antihypertensive effect of azilsartan may be reduced if administered in conjunction with an NSAID or COX-2 inhibitor.1
Price Comparison
	Angiotensin II Receptor Antagonist
	Pricea/Dose
	Pricea/Month
	Annual Pricea/Patient

	Azilsartan 

	40 mg tablet
	$0.735
	$22.05
	$264.60

	80 mg tablet
	$0.735
	$22.05
	$264.60

	Losartanb

	25 mg tablet
	$0.291
	$8.73
	$104.76

	50 mg tablet
	$0.0746
	$2.238
	$26.86

	100 mg tablet
	$0.1015
	$3.045
	$36.54

	Olmesartanc

	5 mg tablet
	$1.0273
	$30.819
	$369.83

	20 mg tablet
	$1.1029
	$33.087
	$397.04

	40 mg tablet
	$1.1683
	$35.049
	$420.59

	Valsartand

	40 mg tablet
	$0.3003
	$9.009
	$108.11

	80 mg tablet
	$0.3000
	$9.00
	$108.00

	160 mg tablet
	$0.3000
	$9.00
	$108.00

	320 mg tablet
	$0.6502
	$19.506
	$234.07


a Prices per PBM Price Database as of 11012011, check VA pricing sources for updated information; b VA National Formulary; c Compared to azilsartan in clinical trial; d Compared to azilsartan in clinical trial; VA National Formulary restricted to systolic heart failure
Cost-Effectiveness Analysis

There are currently no published economic evaluations with azilsartan.  
Conclusions

Azilsartan, at doses up to 80 mg once daily, was found to be effective in the treatment of patients with hypertension.  According to results from two published clinical comparison trials, azilsartan 40 mg was found to be noninferior to olmesartan 40 mg.  Azilsartan 80 mg was also shown to be more effective in reducing systolic blood pressure as measured by ambulatory blood pressure monitoring than olmesartan 40 mg or valsartan 320 mg.  Treatment with azilsartan is reported to be well-tolerated, with a similar percentage of patients experiencing treatment related adverse events as compared to placebo or the angiotensin II receptor antagonists, olmesartan or valsartan; although, results were inconsistent across studies.  Diarrhea was reported to occur more frequently with azilsartan at the 80 mg dose compared to the 40 mg dose, placebo, or the maximum doses of olmesartan or valsartan.  Azilsartan has not been compared in clinical trials to losartan, the angiotensin II receptor antagonist available on the VA National Formulary for the treatment of hypertension.  Published long-term outcome data are not available with azilsartan in patients with hypertension, or for other conditions such as heart failure, post-myocardial infarction, hypertension with left ventricular hypertrophy, or diabetic nephropathy, where other available angiotensin II receptor antagonists have outcome data and/or FDA approval.
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Appendix: Published Placebo and Active Controlled Clinical Trial with Azilsartan
	Citation
	Eligibility Criteria
	Interventions/Endpoints
	Efficacy Results/Author’s Conclusions
	Safety/Study Analysis

	Bakris GL et al, 20118
R, DB, PC, PG, MC  

U.S., Argentina, Mexico, Peru
N=1275
Funded by Takeda 
	Inclusion 
Primary HTN (sitting SBP > 150 mm Hg and < 180 mm Hg and mean 24hr SBP > 130 mm Hg and < 170 mm Hg); > 18 yrs of age; screening labs WNL or if not WNL, not clinically significant per investigator 

Exclusion
Sitting DBP > 114 mm Hg, hx major CV event, significant cardiac conduction defect, secondary HTN, poor compliance, eGFR < 30 mL/min/1.73 m2 , renal artery stenosis, type 1 or poorly controlled type 2 DM, significant hepatic abnormalities, hyperkalemia, poor quality ABPM reading 

	Run-in

Placebo X 2 wks
(antiHTN Rx washout-out 3-4wks)
Treatment
Azilsartan  20 mg, 40 mg, 80 mg, Olmesartan 40 mg, or Placebo

Endpoints 

Primary: Change in 24hr mean SBP at wk 6 (per ABPM)

Secondary: change in trough sitting SBP at wk 6; change from baseline in: 24hr mean DBP per ABPM; trough sitting DBP; other time periods of SBP and DBP per ABPM; % responders (SBP < 140 mm Hg and/or decreased by > 20 mm Hg)

Safety: AEs, labs, ECG, VS


	Baseline: Mean age: 58 yrs; Gender: 50% male; Race: 73% white

Results
Tx

N

∆ SBPa (ABPM)
N
∆ SBPa
(trough)

Placebo
120

-1.4
140

-2.1
Azilsartan 20 mg
241

-12.2b
274

-14.3b
Azilsartan 40 mg

244

-13.5b
276

-14.5b
Azilsartan 80 mg

243

-14.6b
279

-17.6b
Olmesartan 40 mg

250

-12.6
280

-14.9
a mm Hg
b P<0.001 vs. placebo (olmesartan vs. placebo NA)

∆ SBP (ABPM)
Azilsartan 40 mg vs. Olmesartan 40 mg: -0.92 mm Hg; P=0.352

Azilsartan 80 mg vs. Olmesartan 40 mg: -2.1 mm Hg; P=0.038
∆ DBP (ABPM; placebo-subtracted)

Azilsartan 20 mg: -6.8 mm Hg; Azilsartan 40 mg: -7.7 mm Hg; Azilsartan 80 mg: -7.9 mm Hg; Olmesartan 40 mg: -7.0 mm Hg

∆ SBP (ABPM; placebo-subtracted) subgroup black patients

Azilsartan 20 mg: -4.0 mm Hg; Azilsartan 40 mg: -5.2 mm Hg; Azilsartan 80 mg: -5.1 mm Hg; Olmesartan 40 mg: -3.0 mm Hg

% Responders

Azilsartan 20 mg: 48%; Azilsartan 40 mg: 50%; Azilsartan 80 mg: 57%; Olmesartan 40 mg:53%
Study Conclusions

Azilsartan is more effective than placebo in reducing blood pressure.  Treatment with azilsartan 40 mg is similar in efficacy to treatment with olmesartan 40 mg in reducing the SBP by ABPM, with azilsartan 80 mg found to be significantly more effective than olmesartan 40 mg (i.e., -2.1 mm Hg SBP by ABPM).
	Withdrawals: Placebo (12; 8.5%); Azilsartan 20 mg (24; 8.5%); Azilsartan 40 mg (22; 7.8%); Azilsartan 80 mg (24; 8.4%); Olmesartan 40 mg (22; 7.6%)
One death was reported in the azilsartan 20 mg group (due to GI hemorrhage and shock in pt with hx liver cirrhosis due to alcohol and hepatitis C)

Withdrawals due to AEs:  Placebo (6; 4.2%); Azilsartan 20 mg (11; 3.9%); Azilsartan 40 mg (3; 1.1%); Azilsartan 80 mg (6; 2.1%); Olmesartan 40 mg (4; 1.4%)
Adverse Events
Tx

HA

DL

DZ

SAE

Placebo
7%
2.1%
2.8%

2.1%

Azilsartan 20 mg
4.6%
3.5%
2.8%
2.8%

Azilsartan 40 mg

3.2%
3.9%
2.1%
0

Azilsartan 80 mg

5.6%
5.6%
2.8%
0.4%

Olmesartan 40 mg

3.2%
3.5%
3.5%

0.7%

Study Analysis

· Use of SBP per ABPM for primary endpoint; ABPM may be more accurate for HTN diagnosis; DBP has been more commonly used for analysis
· Difference in SBP/DBP reduction between azilsartan 40 mg and 80 mg of questionable clinical significance 
· Quality control criteria for ABPM outlined
· Study medication could be extended if unsuccessful baseline or final ABPM 
· > 90% completed the 6 week trial 



ABPM=ambulatory blood pressure monitoring; AE=adverse event; BP=blood pressure; CV=cardiovascular; DB=double-blind; DBP=diastolic blood pressure; DL=dyslipidemia; DM=diabetes mellitus; DZ=dizziness; ECG=electrocardiogram; eGFR=estimated glomerular filtration rate; GI=gastrointestinal; HA=headache; hrs=hours; HTN=hypertension; hx=history; MC=multicenter; N=number of patients; PC=placebo-controlled; PG=parallel group; R=randomized; SAE=serious adverse event; SBP=systolic blood pressure; tx=treatment; VS=vital signs; wks=weeks; WNL=within normal limits; yrs=years
Appendix: Published Placebo and Active Controlled Clinical Trial with Azilsartan

	Citation
	Eligibility Criteria
	Interventions/Endpoints
	Efficacy Results/Author’s Conclusions
	Safety/Study Analysis

	White WB et al, 20119
R, DB, PC, AC, MC  

U.S., Guatemala, Mexico, Peru, Puerto Rico

N=1291
Funded by Takeda
	Inclusion 
> 18 yrs of age with 

HTN (SBP > 150 mm Hg and < 180 mm Hg and mean 24hr SBP > 130 mm Hg and < 170 mm Hg)
Exclusion
Secondary HTN Sitting DBP > 114 mm Hg, significant or unstable CV disease, significant kidney (eGFR < 30 mL/min/1.73 m2) , metabolic, hepatic, or psychiatric disorder,  type 1 or poorly controlled type 2 DM (Hgb A1c > 8%), night shift workers, pregnant or nursing females or women of child-bearing potential not using medically approved contraception 

	Run-in

Placebo X 2 wks
(antiHTN Rx washout-out 3-4wks)
Treatment
Azilsartan  20 mg, 40 mg, Olmesartan 20 mg, Valsartan 160 mg, or Placebo X 2 wks; force-titrated to Azilsartan  40 mg, 80 mg, Olmesartan 40 mg, Valsartan 320 mg, or Placebo, respectively, X 4 wks
Endpoints 

Primary: Change in 24hr mean SBP at wk 6 (per ABPM)

Secondary: change in trough sitting SBP at wk 6; change from baseline in 24hr mean DBP per ABPM and  trough sitting DBP
Safety: AEs, labs, PE, ECG


	Baseline: Mean age: 56 yrs; Gender: 54% male; Race: 62 to 67% white

Results

Tx

N

∆ SBPa (ABPM)
N

∆ SBPa
(trough)

Placebo
134

-0.3
148

-1.8
Azilsartan 40 mg
237

-13.4b
269

-16.4b
Azilsartan 80 mg

229

-14.5b
270

-16.7b
Olmesartan 40 mg

254

-12.0b
283

-13.2b
Valsartan 320 mg

234

-10.2b
271

-11.3b
a mm Hg

b P<0.001 vs. placebo 

∆ SBP (ABPM)

Azilsartan 40 mg vs. Olmesartan 40 mg: -1.4 mm Hg; P=0.136
Azilsartan 80 mg vs. Olmesartan 40 mg: -2.5 mm Hg; P=0.009
Azilsartan 40 mg vs. Valsartan 320 mg: -3.2 mm Hg; P=0.001
Azilsartan 80 mg vs. Valsartan 320 mg: -4.3 mm Hg; P<0.001
∆ DBP (ABPM; placebo-subtracted)1
Azilsartan 40 mg: -8.6 mm Hg; Azilsartan 80 mg: -9.4 mm Hg; Olmesartan 40 mg: -7.7 mm Hg; Valsartan 320 mg: -7.0 mm Hg

∆ SBP (ABPM; placebo-subtracted) subgroup black patients

Azilsartan 40 mg: -7.6 mm Hg; Azilsartan 80 mg: -8.9 mm Hg; Olmesartan 40 mg: -6.0 mm Hg; Valsartan 320 mg: -4.5 mm Hg

% Responders (SBP < 140 mm Hg and/or decreased by > 20 mm Hg)

Azilsartan 80 mg: 58%; Olmesartan 40 mg:49%; Valsartan 320 mg: 49%; Placebo: 22%
Study Conclusions

Azilsartan is more effective than placebo in reducing blood pressure.  Treatment with azilsartan 40 mg was found to be noninferior  to olmesartan 40 mg, with azilsartan 80 mg significantly more effective than olmesartan 40 mg (i.e., -2.5 mm Hg) or valsartan 320 mg (i.e., -4.3 mm Hg) in reducing SBP by ABPM.

	Withdrawals: Placebo (13; 8.4%); Azilsartan 40 mg (23; 8.2%); Azilsartan 80 mg (30; 10.5%); Olmesartan 40 mg (22; 7.6%); Valsartan 320 mg (28; 9.9%)
No deaths were reported during the study 

Withdrawals due to AEs:  Placebo (3; 1.9%); Azilsartan 40 mg (7; 2.5%); Azilsartan 80 mg (8; 2.8%); Olmesartan 40 mg (6; 2.1%); Valsartan 320 mg (7; 2.5%)
SAEs:  Placebo (2; 1.3%); Azilsartan 40 mg (2; 0.7%); Azilsartan 80 mg (3; 1.1%); Olmesartan 40 mg (3; 1.1%); Valsartan 320 mg (4; 1.4%)
TEAE (> 3%)
TEAE

PL

A40

A80

O40

V320

HA
9.0%
6.4%
4.2%

7.9%

7.6%

DZ
2.6%
3.6%
3.5%
3.1%

1.8%

UTI
3.2%
3.2%
2.1%
2.1%

1.1%

Fatigue
0.6%
1.1%
2.5%
4.5%

1.4%

Edema

0.6%

1.8%

1.4%

2.8%

3.2Z%
Diarrhea
1.3%
1.1%
4.2%

1.7%

1.4%

Study Analysis

· Use of SBP per ABPM for primary endpoint; ABPM may be more accurate for HTN diagnosis; DBP has been more commonly used for analysis
· Difference in SBP/DBP reduction between azilsartan 40 mg and 80 mg of questionable clinical significance 
· Statistically significant difference in baseline 24hr mean and daytime BP among tx groups
· Quality control criteria for ABPM outlined
· Study medication could be extended if unsuccessful for baseline or final ABPM 
·  91% completed the 6 week trial 
· Test for noninferiority or superiority comparing azilsartan 40 mg vs. valsartan 320 mg not conducted due to sequence of tests stopped at a previous step



A40=azilsartan 40 mg; A80=azilsartan 80 mg; ABPM=ambulatory blood pressure monitoring; AC=active-controlled; AE=adverse event; BP=blood pressure; CV=cardiovascular; DB=double-blind; DBP=diastolic blood pressure; DM=diabetes mellitus; DZ=dizziness; ECG=electrocardiogram; eGFR=estimated glomerular filtration rate; HA=headache; hrs=hours; HTN=hypertension; hx=history; MC=multicenter; N=number of patients; O40=olmesartan 40 mg; PC=placebo-controlled; PE=physical exam; PL=Placebo; R=randomized; SAE=serious adverse event; SBP=systolic blood pressure; TEAE=treatment emergent adverse event; tx=treatment;  UTI=urinary tract infection; V320=valsartan 320 mg; wks=weeks; yrs=years
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