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Indication1
The fixed-dose combination of olmesartan, amlodipine and hydrochlorothiazide (HCTZ) (TRIBENZOR) was approved by the Food and Drug Administration (FDA) on July 23, 2010.  It is indicated for the treatment of hypertension (HTN), to lower blood pressure.  The triple therapy fixed-dose combination of olmesartan/amlodipine/HCTZ is not indicated for the initial treatment of HTN.1  

The fixed-dose combination includes an angiotensin II receptor antagonist, olmesartan, a long-acting dihydropyridine  calcium channel blocker, amlodipine, and a thiazide diuretic, HCTZ.  Amlodipine and HCTZ are available on the VA National Formulary (VANF).  Olmesartan is available non-formulary; the current VANF angiotensin II receptor antagonists include losartan (without restrictions to an indication) and valsartan (restricted for use in patients with heart failure).  VA clinical guidance includes the recommendation that an angiotensin II receptor antagonist may be considered for the treatment of HTN in a patient who is intolerant to an angiotensin-converting enzyme inhibitor (ACEI).   
Summary of Clinical Trial Data2-6
A literature search was performed on PubMed/Medline through April 12, 2012 using the search terms olmesartan, amlodipine and hydrochlorothiazide. The search was limited to clinical trials performed in humans and published in the English language.  Reference lists of review articles were searched for relevant clinical trials.  The pivotal trial (TRINITY; Triple Therapy With Olmesartan Medoxomil, Amlodipine, and Hydrochlorothiazide in Hypertensive Patients Study)2 was identified through the search process and is discussed below.  Data from an open-label long-term extension trial of TRINITY have also been published.3   Several subgroup analyses of the TRINITY trial have been published or are available in abstract form and will not be discussed in this abbreviated review.4-6
The TRINITY study was a multicenter, randomized, double-blind, parallel-group trial of 12 weeks duration that compared treatment with the triple therapy combination of olmesartan 40 mg plus amlodipine 10 mg plus HCTZ 25 mg with the following dual combinations of the individual components: olmesartan 40 mg/amlodipine 10 mg fixed-dose combination; olmesartan 40 mg/HCTZ 25 mg fixed-dose combination; and amlodipine 10 mg plus HCTZ 25 mg, in 2,492 patients with moderate to severe HTN.  The primary endpoint of change in seated diastolic blood pressure (SeDBP) from baseline was significantly greater with the triple combination olmesartan 40 mg plus amlodipine 10 mg plus HCTZ 25 mg (-21.8 mm Hg) compared to the dual combination therapies (-18.0 mm Hg with olmesartan 40 mg/amlodipine 10 mg, -16.9 mm Hg with olmesartan 40 mg/HCTZ 25 mg, -15.1 mm Hg with amlodipine 10 mg plus HCTZ 25 mg; P < 0.001 for each comparison vs. olmesartan 40 mg plus amlodipine 10 mg plus HCTZ 25 mg).  The reduction in the secondary endpoint of change in seated systolic blood pressure (SeSBP) from baseline was also significantly greater with the triple combination therapy compared to the dual combination therapies.  More patients in the triple therapy combination treatment group achieved blood pressure target < 140/90 mm Hg (69.9%) compared to the dual combination treatment groups (52.9% with olmesartan 40 mg/amlodipine 10 mg; 53.4% with olmesartan 40 mg/HCTZ 25 mg; 41.1% with amlodipine 10 mg plus HCTZ 25 mg).2  Refer to the Appendix for further details of the clinical trial.  
Results from the long-term open-label extension of the TRINITY trial demonstrated continued blood pressure lowering response to a mean of 125.0-136.9/77.8-82.5 mm Hg after a total of 52 weeks of therapy; with 79.8%, 68.8%, 64.4%, and 44.5% of patients receiving olmesartan 40 mg/amlodipine 5 mg plus HCTZ 12.5 mg, olmesartan 40 mg/amlodipine 10 mg plus HCTZ 12.5 mg, olmesartan 40 mg/amlodipine 5 mg plus HCTZ 25 mg, and olmesartan 40 mg/amlodipine 10 mg plus HCTZ 25 mg, respectively, achieving goal blood pressure (< 14/90 mm Hg, or < 130/80 mm Hg for patients with diabetes mellitus, chronic kidney disease, or chronic cardiovascular disease).3  The authors attributed the decrease in blood pressure response with increasing doses to potential subgroup characteristics, including a higher baseline blood pressure as well as lower blood pressure target of < 130/80 mm Hg due to a higher prevalence of diabetes mellitus in the highest dose group.3
Safety1-3
Safety data are available from over 574 patients treated with the triple therapy combination olmesartan/amlodipine/HCTZ for 8 weeks.  Refer to the table in the Appendix for a comparison of adverse events that occurred in > 3% of patients in any treatment group in the published clinical trial.1,2
Long-term safety data are also available from the open-label extension trial where mean exposure to combination therapy with olmesartan/amlodipine/HCTZ was 256 days.  It was reported that 71.7% of the 1515 patients in the extension trial experienced an adverse event, with 25.4% reporting a drug-related adverse event; 5.0% a serious adverse event, and 0.2% a serious drug-related adverse event.  Dizziness was the most frequently reported adverse event occurring in 4.3% of patients, overall.3

In general, the most common adverse events that occurred with the triple therapy combination olmesartan/amlodipine/HCTZ included dizziness, peripheral edema, fatigue, nasopharyngitis, muscle spasms, nausea, upper respiratory tract infection, diarrhea, urinary tract infection, and joint swelling.1 

As with all angiotensin II receptor antagonists, product information for the fixed-dose combination of olmesartan/amlodipine/HCTZ contains a Boxed warning to avoid use in pregnancy.1  Administration of medications that act at the renin-angiotensin-aldosterone system during pregnancy has resulted in neonatal morbidity and mortality; therefore, the combination of olmesartan/amlodipine/HCTZ should be discontinued as soon as possible after a woman becomes pregnant.1 
The prescribing information should be consulted for additional safety recommendations.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, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:
	NME Drug Name
	Lexi-Comp
	First DataBank
	ISMP
	Clinical Judgment

	Olmesartan/amlodipine/hydrochlorothiazide 


	None
	None
	None          
	Amiloride/hydrochlorothiazide

Amlodipine/valsartan/hydrochlorothiazide

Olmesartan/hydrochlorothiazide

Olmesartan/amlodipine

	TRIBENZOR
	None
	None
	None
	TRICOR


Dosage1
The fixed-dose combination of olmesartan/amlodipine/HCTZ is available in the following strengths:  20/5/12.5 mg, 40/5/12.5 mg, 40/5/25 mg, 40/10/12.5 mg, and 40/10/25 mg.1

The triple drug fixed-dose combination of olmesartan/amlodipine/HCTZ is not recommended for initial therapy for HTN.  The manufacturer’s labeling states that it may be used as add-on or switch therapy in patients not adequately controlled on dual therapy with any two of the following: an angiotensin II receptor antagonist, a calcium channel blocker, and thiazide diuretic at their usual, labeled, or maximally tolerated doses; or in patients on the individual components and at the same doses available in the fixed-dose combination of olmesartan/amlodipine/HCTZ. The dosage of olmesartan/amlodipine/HCTZ may be increased after two weeks of treatment, usually increasing the dose of one component at a time.  The maximum recommended dose is olmesartan 40mg/amlodipine 10 mg/HCTZ 25 mg.  It is administered once daily and may be taken without regard to meals.1
Older patients or those with hepatic impairment should be started on amlodipine 2.5 mg, which is not available in the triple therapy fixed-dose combination of olmesartan/amlodipine/HCTZ.  Patients with kidney impairment with a CrCl < 30 ml/min should preferentially receive a loop diuretic, if a diuretic is to be prescribed.1
Acquisition Costs
Refer to VA pricing sources for updated information.
Conclusions
The triple therapy combination of olmesartan/amlodipine/HCTZ appears to be safe and effective in patients with HTN based on data from one large clinical trial.  The triple therapy fixed-dose combination is not indicated as initial therapy for HTN. In addition, it is noted that the higher end of the recommended dose of HCTZ (50mg) for the treatment of HTN is not available with a single tablet of the fixed-dose combination olmesartan/amlodipine/HCTZ. Amlodipine and HCTZ are available on the VA National Formulary; olmesartan is available non-formulary. The angiotensin II receptor antagonists on VANF include losartan and valsartan, which should be utilized according to the indications as listed on the VANF and per national VA recommendations for use.  Thus, the triple therapy fixed-dose combination of olmesartan/amlodipine/HCTZ would currently have a limited role in VA practice.  In addition, the individual agents are more cost-effective than the fixed-dose combination based on VA acquisition costs at the time of this review (refer to VA pricing resources for updated information).  Due to the availability of several VANF options for the management of HTN in VA, and the higher cost of the fixed-dose combination olmesartan/amlodipine/HCTZ in comparison to the individual components, the combination of individual drug therapy options should be maximized prior to considering the fixed-dose olmesartan/amlodipine/HCTZ combination product.  In a patient who is receiving olmesartan, amlodipine, and HCTZ as individual components, where it is felt tablet burden is impeding the patient’s ability to adhere to the medication regimen, the fixed-dose combination at the comparable strengths, if available, may be considered.   
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Appendix: Evidence Table (TRINITY Study2)
	Citation
	Eligibility Criteria
	Interventions/Endpoints
	Efficacy Results/Author’s Conclusions
	Safety/Study Analysis

	Oparil, et al. 2010

MC, R, DB, PG

U.S. 

n=2492 (modified ITT)
12 wks

Funded by Daiichi Sankyo 
	Inclusion 

> 18 yrs,  MSBP > 140/100 mm Hg or > 160/90 mm Hg (off tx)
Exclusion

MSDBP < 90 mm Hg or MSSBP < 140 mm Hg), secondary HTN, cerebrovascular disease, CAD, NYHA III or IV HF, sx resting bradycardia, > 1st degree AV heart block, chronic AF or AFl, CrCl < 30 mL/min, uncontrolled DM, lab values or clinically significant systemic disease, concomitant antihypertensives that could interfere with the study results
 
	Wash-out 

3 wk W/D antihypertensives 

Run-in 

4 wks olm 40 mg/aml 10 mg, olm 40 mg/HCTZ 25 mg, aml 10 mg/HCTZ 25 mg, or placebo X 2 wks then dual combination X 2 wks

Tx Phase 

olm 40 mg/aml 10 mg/HCTZ,
olm 40 mg/aml 10 mg, 
olm 40 mg/HCTZ 25 mg, 
aml 10 mg/HCTZ 25 mg
for wks 4 to 12

Primary Endpoint
LS ∆ MSDBP from baseline to wk 12
Secondary Endpoint
LS ∆ MSSBP from baseline to wk 12; LS ∆ MSSBP/MSDBP from baseline to wk 6, 8, and 10; number and percent of patients achieving BP targets of BP < 140/90 mm Hg, < 120/80 mm Hg, SSBP <140 mm Hg, and SDBP <90 mm Hg at wk 12 

	Baseline: mean age: 55 yrs; 53% male; 67% Caucasian; MSSBP/MSDBP 169/101 mm Hg

Tx

∆ MSDBPa
(mm Hg)

∆ MSSBP 

(mm Hg)

BP <140/90 (%)
olm 40/aml 10/HCTZ 25

n=614

-21.8b
-37.1b
69.9b
olm 40/aml 10

n=624

-18.0

-30.0

52.9
olm 40/HCTZ 25

n=627

-16.9

-29.7

53.4
aml 10/HCTZ 25

n=593

-15.1

-27.5

41.1
aPrimary endpoint

bP<0.001 vs. each dual therapy combination

BP < 120/80 mm Hg

olm 40 mg/aml 10 mg/HCTZ: 27.2%(P<0.001 vs. each dual therapy combination)
olm 40 mg/aml 10 mg: 11.5% 
olm 40 mg/HCTZ 25 mg: 15.2% 
aml 10 mg/HCTZ 25 mg: 5.4%

More patients in the triple therapy group achieved SBP < 140 mm Hg (P<0.001), and DBP < 90 mm Hg (P<0.001), vs. each dual combination therapy 
Study Conclusions

The triple therapy combination of olmesartan/amlodipine/HCTZ was more effective in lowering BP than the respective dual therapy combinations of the individual components in patients with moderate to severe HTN, and was generally well-tolerated. 
	Withdrawal

376 patients discontinued the study

olm 40 mg/aml 10 mg/HCTZ: 111 (1 due to SAE)

olm 40 mg/aml 10 mg: 71 (4 due to SAE)

olm 40 mg/HCTZ 25 mg: 106 (10 due to SAE)

aml 10 mg/HCTZ 25 mg: 88 (5 due to SAE)

Reasons for  W/D included: AEs, patient withdrew, lost to f/u, protocol violation, other
TEAE > 3% any tx group
olm/aml/
HCTZ

n=574

olm/
aml

n=596

olm/
HCTZ

n=580

aml/
HCTZ

n=552

Dizziness

9.9%

4.9%

10.0%

3.1%

Peripheral edema

7.7%

7.0%

1.0%

8.3%

Headache

6.4%

7.0%

6.6%

6.0%

Fatigue

4.2%

5.7%

5.3%

6.5%

Nasopharyngitis

3.5%

1.8%

3.4%

2.9%

Muscle spasms

3.1%

2.0%

2.4%

2.4%

Nausea

3.0%

2.0%

3.8%

2.2%

URI

2.8%

4.4%

3.1%

2.5%

Hypokalemia

0.7%

0.3%

0.5%

4.5%

DC due to TEAE

4.0%

1.0%

2.0%

2.1%

SAEs: 35/2302 (1.5%); 1 SAE (angina) olm/aml group thought related to study tx; 1 death due to alcohol poisoning per investigator and not related to study tx (tx group not reported)
Study Analysis

· Large RCT
· Short-term trial evaluating surrogate endpoints; unable to assess long-term outcomes

· Secondary endpoint of BP target < 140/90 mm Hg and <120/80 mm Hg includes ~25% of patients with BP goal <130/80 mm Hg as per pre-specified endpoint for patients with DM, CKD, or chronic CVD


AE=adverse event; AF=atrial fibrillation; AFl=atrial flutter; aml=amlodipine; AV=atrioventricular; BP=blood pressure; CAD=coronary artery disease; CKD=chronic kidney disease; CrCl=creatinine clearance; CVD=cardiovascular disease; DB=double-blind; DC=discontinuation; DM=diabetes mellitus; f/u=follow-up; HCTZ=hydrochlorothiazide; HF=heart failure; HTN=hypertension; ITT=intent-to-treat analysis; LOCF=last-observation-carried-forward; LS=least squares; MC=multicenter; MSBP=mean seated blood pressure; MSDBP=mean seated diastolic blood pressure; MSSBP=mean seated systolic blood pressure; NYHA=New York Heart Association; n=number of patients; olm=olmesartan; PG=parallel-group; R=randomized; RCT=randomized controlled trial; SAE=serious adverse event; SDBP=seated diastolic blood pressure; SSBP=seated systolic blood pressure; sx=symptomatic;  TEAE=treatment-emergent adverse event; tx=treatment; URI=upper respiratory tract infection; W/D=withdrawal; wk=week; yrs=years
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