
Triple-Combination Therapy with Olmesartan,
Amlodipine, and Hydrochlorothiazide in Black and
Non-Black Study Participants with Hypertension
The TRINITY Randomized, Double-Blind, 12-Week, Parallel-Group Study

Steven G. Chrysant,1 Thomas Littlejohn III,2 * Joseph L. Izzo Jr,3 Dean J. Kereiakes,4 Suzanne Oparil,5 Michael Melino,6

James Lee,6 Victor Fernandez6 and Reinilde Heyrman7

1 Oklahoma Cardiovascular and Hypertension Center and University of Oklahoma College of Medicine, Oklahoma City, OK, USA

2 Piedmont Medical Research Associates, Winston-Salem, NC, USA

3 State University of New York at Buffalo, Buffalo, NY, USA

4 The Christ Hospital Heart and Vascular Center and The Carl and Edyth Lindner Center for Research and Education

at the Christ Hospital, Cincinnati, OH, USA

5 University of Alabama at Birmingham, Birmingham, AL, USA

6 Daiichi Sankyo, Inc., Parsippany, NJ, USA

7 Formerly of Daiichi Sankyo, Inc., Parsippany, NJ, USA

Abstract Background: Although awareness of hypertension in Black patients has increased, blood pressure (BP) is

frequently inadequately controlled.

Objective: This prespecified subgroup analysis of the TRINITY study evaluated the efficacy and safety of

olmesartan medoxomil (OM) 40mg, amlodipine besylate (AML) 10mg, and hydrochlorothiazide (HCTZ)

25mg triple-combination treatment compared with the component dual-combination treatments in Black

and non-Black study participants.

Study Design: TRINITY was a 12-week, randomized, double-blind, parallel-group evaluation. The first

patient was enrolled in May 2008 and the last patient completed the study in February 2009. The study

consisted of a 3-week washout period for participants receiving antihypertensive therapy and a 12-week

double-blind treatment period. For the treatment phase, all study participants were stratified by age, race, and

diabetes mellitus status and randomized to a treatment sequence that led to their final treatment assignment,

which they received from weeks 4 to 12 (OM 40mg/AML 10mg/HCTZ 25mg, OM 40mg/AML 10mg, OM

40mg/HCTZ 25mg, or AML 10mg/HCTZ 25mg). In the first 2 weeks of the double-blind treatment period,

all participants received either dual-combination treatment or placebo. Participants assigned to dual-

combination treatment continued treatment until week 4, and participants receiving placebo were switched at

week 2 to receive one of the dual-combination treatments until week 4.Atweek 4, participants either continued

dual-combination treatment or randomly received triple-combination treatment until week 12.

Setting: 317 clinical sites in the USA and Puerto Rico were included in the study.

Patients: Study participants eligible for randomization (N = 2492) were ‡18 years of age with mean seated

blood pressure (SeBP) ‡140/100mmHg or ‡160/90mmHg (off antihypertensive medication).

Intervention: The intervention was with dual- or triple-combination antihypertensive treatment: OM

40mg/AML10mg/HCTZ25mg,OM40mg/AML10mg,OM40mg/HCTZ25mg,orAML10mg/HCTZ25mg.

Main Outcome Measure: The primary efficacy variable was the change in least squares (LS) mean seated

diastolic BP (SeDBP) frombaseline to week 12. Secondary efficacy variables included the LSmean change in

seated systolic BP (SeSBP), percentage of study participants reaching BP goal, and safety parameters.

* The authors are saddened to report the passing inMarch 2011 of Thomas Littlejohn, III,MD, esteemed physician, investigator, colleague, and
co-author of posters and publications from the TRINITY study. His contributions to this manuscript were invaluable.
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Results: In both Black and non-Black participants, triple-combination treatment resulted in significant and

similar mean reductions in SeDBP and SeSBP (p £ 0.0001 vs each dual-combination treatment) with a

greater proportion of participants reaching BP goal comparedwith dual-combination treatments, regardless

of race. Most treatment-emergent adverse events were mild or moderate in severity and no new safety

concerns were identified.

Conclusion: Triple-combination treatment provided greater BP reductions than dual-combination treat-

ments regardless of race.

Clinical Trial Registration: Registered at ClinicalTrials.gov as NCT00649389.

Introduction

Hypertension control (blood pressure [BP] <140/90mmHg)

in the USA has improved from 27.3% in 1988–1994 to 50.1% in

2007–2008.[1] However, this improvement has not occurred

uniformly across demographic groups, and important racial

disparities in hypertension awareness, treatment, and control

rates continue to exist.[1] Black patients have a greater preva-

lence of hypertension and develop hypertension earlier in life

compared with non-Blacks.[1-8] Black patients also have higher

average BP, a disproportionate prevalence of severe hyper-

tension, and significantly more co-morbid conditions, including

diabetes mellitus, albuminuria, and chronic kidney disease.[3-7,9]

Although awareness of hypertension in Black patients has in-

creased,[2] BP is frequently inadequately controlled over the long

term.[10]

In Black patients, the combination of earlier onset, more

severe disease, greater co-morbidities, and inadequate treat-

ment leads to excessive target organ damage and mortality

risk.[3-5,10-13] In 2005, the death rate from hypertension was 3.4-

fold greater in Black men and 2.7-fold greater in Black women

compared with White men and women.[5,14] Furthermore, ap-

proximately 30% of deaths in Black men and 20% of deaths in

Black women with hypertension may be directly attributable to

hypertension.[5]

Monotherapy is inadequate to control BP in most patients

with hypertension, regardless of race, and combination therapy

with two or more antihypertensive agents is required.[12] Thus,

the recent International Society on Hypertension in Blacks

(ISHIB) consensus statement places major emphasis on the use

of effective combination therapy.[5]

TRINITY (Triple Therapy with Olmesartan Medoxomil,

Amlodipine, and Hydrochlorothiazide in Hypertensive Patients

Study) [registered at ClinicalTrials.gov as NCT00649389] dem-

onstrated that the combination of olmesartan medoxomil (OM)

40mg/amlodipine besylate (AML) 10mg/hydrochlorothiazide
(HCTZ) 25mg reduced both mean seated diastolic BP (SeDBP)

and mean seated systolic BP (SeSBP) to a significantly greater

extent than the component dual-combination treatments (OM

40mg/AML 10mg, OM 40mg/HCTZ 25mg, or AML 10mg/
HCTZ 25mg).[15] The objective of this prespecified subgroup

analysis from the TRINITY study was to evaluate the efficacy

and safety of the triple-combination treatment compared with

the component dual-combination treatments in Black and non-

Black study participants.

Methods

Study Design and Participants

The methods for the TRINITY study have previously been

described in detail.[15] TRINITY was a 12-week, randomized,

double-blind, parallel-group evaluation conducted at 317 clin-

ical sites in the USA and Puerto Rico. Study participants

eligible for randomization were ‡18 years of age with mean

seated blood pressure (SeBP) ‡140/100mmHg or ‡160/90
mmHg (off antihypertensive medication). Individuals with a

history of recent (£6months) cardiovascular or cerebrovascular

events (including coronary artery disease, stroke, and my-

ocardial infarction), New York Heart Association class III or

IV congestive heart failure, secondary hypertension, sympto-

matic resting bradycardia, heart block greater than first-degree

atrioventricular block, and chronic atrial fibrillation or flutter,

severe renal insufficiency (defined as creatinine clearance <30
mL/min), or uncontrolled diabetes (defined as glycosylated

hemoglobin [HbA1c] >9%) were excluded. However, partic-

ipants with stable type 1 or type 2 diabetes controlled with

insulin, diet, or oral hypoglycemic agents for at least 30 days

prior to screening were eligible to participate.

The study protocol, amendment, and informed consent form

were approved by the appropriate and applicable institutional

review boards. The study was conducted in compliance with

ethical principles that have their origin in the Declarations of

Helsinki and in accordance with the International Conference

on Harmonization E6 Guideline for Good Clinical Practice

(GCP), United States Food and Drug Administration (FDA)
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GCP guidelines, and US Code of Federal Regulations Title 21,

Parts 50, 54, 56, and 312. All study participants provided written

informed consent prior to participation in any study procedures.

TRINITY consisted of a 3-week washout phase for study

participants receiving antihypertensive therapy (period I) fol-

lowed by a 12-week double-blind treatment phase (period II).[15]

For the treatment phase, all study participants were stratified

by age, race, and diabetes status and randomized to a treatment

sequence that led to their final treatment assignment, which

they received from weeks 4 to 12 (OM 40mg/AML 10mg/
HCTZ 25mg [given as OM 40mg/HCTZ 25mg fixed-dose

combination plus AML 10mg given separately], OM 40mg/
AML10mg [fixed-dose combination], OM40mg/HCTZ 25mg

[fixed-dose combination], or AML 10mg/HCTZ 25mg [given

separately]). In the first 2 weeks of the double-blind treatment

period, all participants were randomized to receive dual-

combination treatment or placebo. All participants assigned to

dual-combination treatment continued that treatment until

week 4, and those participants receiving placebo were switched

at week 2 to receive one of the dual-combination treatments

until week 4. At week 4, participants either continued dual-

combination treatment or were switched to triple-combination

treatment (OM 40mg/AML 10mg/HCTZ 25mg) until week

12.[15] The distribution of patients to the 12 assigned treatment

sequences at randomization was managed by an interactive

voice response system (IVRS) to provide the four final treat-

ment groups. Study participants were also instructed to take

their medications at the same time each day (–2 hours). Par-

ticipants were instructed to schedule their study visits as such to

allow for a trough BP measurement to be taken 24 (–2) hours
after the normal dosing time. Participants were instructed to

refrain from taking their daily dose of study medication on the

morning of clinic visits until after their clinic visit was com-

pleted. Participants who inadvertently took study medication

on the morning of the clinic visit were rescheduled to return for

that clinic visit within 3 days. Investigators and study partic-

ipants were blinded as to which medication was being ad-

ministered at any given time.

Outcomes of Interest

For the current prespecified subgroup analysis, data from

study participants were grouped and analyzed based on the

participant’s self-classified race. Participants selecting multiple

races including Black on the enrollment form were classified as

Black for this evaluation. The primary efficacy variable was

the least squares (LS) mean change from baseline in SeDBP at

week 12. Secondary efficacy variables included: LS mean change

from baseline in SeSBP at week 12; mean changes from baseline

in SeDBP and SeSBP at weeks 6, 8, and 10; proportion of study

participants reaching BP goal (<140/90mmHg or <130/80mmHg

in study participants with diabetes, chronic kidney disease, or

chronic cardiovascular disease) at week 12; and mean change

from baseline in SeDBP and SeSBP in study participants with

severe hypertension (defined as SeSBP ‡180mmHg or SeDBP

‡110mmHg at baseline; post hoc analysis). Safety assessments

included adverse events, physical examinations, clinical labor-

atory assessments, and 12-lead electrocardiograms. The se-

verity of adverse events (AEs) (mild, moderate, or severe) and

their causality were assessed based on the judgment of the study

investigators.

Statistical Analysis

The primary efficacy analysis included all randomized study

participants who received at least one dose of study medication

and who had both a baseline and at least one post-dose as-

sessment of SeDBP. The primary safety population for the

assessment of adverse events was defined as study participants

who received at least one dose of study medication at or beyond

the week 4 visit, which was the first time study participants

randomized to the triple-combination treatment group received

this treatment.

Two-sided p-values for testing the significance of the triple-

combination treatment against each dual-combination treat-

ment were derived from an analysis of covariance (ANCOVA)

model with baseline BP as a covariate as well as final ran-

domized treatment, subgroup (e.g. race subgroup), and final

randomized treatment by subgroup interaction as fixed effects.

The LS mean difference and standard error (SE), derived from

the ANCOVA model, were used to calculate the change from

baseline to week 12 in SeBP.With the exception of change from

baseline in SeBP atweeks 6, 8, and 10, the last observation carried

forward (LOCF) approach was used for missing efficacy mea-

surements during double-blind treatment. Comparisons between

triple-combination treatment and each dual-combination treat-

ment were performed using Fisher’s exact test at a 0.05 sig-

nificance level.

The proportion of study participants reaching BP goal at

week 12 (LOCF) in the two race subgroups was summarized

and analyzed using chi-squared (w2) and Fisher’s exact tests

with a p-value <0.05 considered significant. Comparison of the

efficacy of the various treatments between the two race sub-

groups (Black vs non-Black) was not carried out, as the study

was not designed for this evaluation. The TRINITY study

was powered to assess treatment efficacy in the overall study
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population. Sample size was determined assuming 97% power

for each of the three pairwise comparisons of interest so that the

desired overall power of 90% could be achieved.

Results

Study Participant Characteristics

Of the 2492 study participants randomized in the TRINITY

study, 757 (30.4%) were Black, with a larger proportion of

Blacks having severe hypertension compared with non-Blacks.

Table I summarizes demographic and clinical characteristics of

Black and non-Black participants by treatment group.

Efficacy

The triple-combination treatment resulted in significantly

greater reductions at week 12 in LS mean SeDBP (p £ 0.0001)
and LS mean SeSBP (p < 0.0001) compared with each of the

component dual-combination treatments in both race sub-

groups (prespecified subgroup analysis) [figure 1]. Overall, the

triple-combination treatment reduced LS mean SeBP by

-37.1/20.8mmHg in Black and -38.9/21.8mmHg in non-Black

study participants at week 12 compared with LS mean SeBP

reductions of -30.7/17.0, -28.9/14.9, and -29.0/14.5mmHg in

Black and -31.5/18.1, -31.9/17.4, and -28.6/14.8mmHg in non-

Black participants receiving OM 40mg/AML 10mg, OM

40mg/HCTZ 25mg, and AML 10mg/HCTZ 25mg, respect-

ively. All four treatment groups significantly reduced SeDBP

and SeSBP at week 12 relative to baseline for both race sub-

groups (p < 0.0001 for all treatment groups). Furthermore, tri-

ple-combination treatment resulted in greater mean reductions

in SeBP in both race subgroups at weeks 6, 8, 10, and 12

compared with each of the dual-combination treatments.Mean

SeSBP and SeDBP for all treatment groups at these time points

are provided in figure 2.

A significantly greater percentage of both Black and non-

Black study participants (61.5% and 65.5%, respectively) ran-

domized to triple-combination treatment reached BP goal

(<140/90mmHg or <130/80mmHg in those with diabetes,

chronic kidney disease, or chronic cardiovascular disease)

at week 12 compared with participants randomized to each

dual-combination treatment (prespecified subgroup analysis)

[figure 3].

The efficacy of triple-combination treatment was main-

tained in Black and non-Black study participants with severe

hypertension (SeSBP ‡180mmHg or SeDBP ‡110mmHg; post

hoc analysis). Compared with the dual-combination treat-

ments, triple-combination treatment resulted in greater mean

reductions in SeBP from baseline to week 12 in Black and non-

Black participants with severe hypertension (figure 4). Fur-

thermore, the BP-lowering effect of all treatments in both race

subgroups was proportional to the severity of hypertension. In

this subset of participants with severe hypertension, 39.6% of

Black and 45.5% of non-Black participants receiving triple-

combination treatment achieved BP goal by week 12 compared

with 22.8–27.8% of Black and 13.5–27.6% of non-Black par-

ticipants randomized to dual-combination treatment (data not

shown). Due to a higher baseline BP, a lower proportion of

these participants reached BP goal compared with Black and

non-Black participants without severe hypertension.

Safety

No new safety concerns were identified for either the triple-

or dual-combination treatments that were not already known

to occur with the individual component therapies. Treatment-

emergent adverse events (TEAEs) occurred in 366 (52.0%)

Black and 921 (57.6%) non-Black study participants (table II).

Most TEAEs were mild or moderate in severity. In total, 10

(1.4%) Black and 25 (1.6%) non-Black participants had a seri-

ous adverse event. The severity of adverse events did not appear

to differ across treatment groups. Overall, 15 (2.1%) Black and

37 (2.3%) non-Black participants discontinued the study due to

a TEAE.

Across all treatment groups, the most common TEAEs

(‡5.0%) experienced by Black study participants were headache

(7.7%) and dizziness (5.8%) and the most common TEAEs

experienced by non-Black study participants were dizziness

(7.5%), peripheral edema (7.2%), fatigue (6.1%), and headache

(6.0%). For those receiving triple-combination treatment, the

most common TEAEs were dizziness (Black: 6.6%; non-Black:

11.3%), headache (Black: 5.4%; non-Black: 6.9%), nasopharyngitis

(Black: 4.2%; non-Black: 3.2%), fatigue (Black: 3.6%; non-Black:

4.4%), and peripheral edema (Black: 3.0%; non-Black: 9.6%).

Discussion

This prespecified subgroup analysis of the TRINITY study

demonstrates the effectiveness and safety of OM 40mg/AML

10mg/HCTZ 25mg triple-combination treatment in Black and

non-Black study participants with hypertension. Compared

with the component dual-combination treatments, triple-

combination treatment resulted in significantly greater reduc-

tions in mean SeDBP and SeSBP in both race subgroups. This

efficacy was observed within 2 weeks of switching from dual- to
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triple-combination treatment and was similar in both race

subgroups. This effect was greatest in participants with severe

hypertension, regardless of treatment or race subgroup.

Triple-combination treatment reduced mean SeBP by ap-

proximately -44/22mmHg and -50/24mmHg in Black and non-

Black participants with severe hypertension, respectively. As a

result, significantly more Black and non-Black participants

reached BP goal by week 12 with triple-combination treatment

compared with any of the dual-combination treatments.

Triple-combination treatment was well tolerated in both race

subgroups. The incidence of TEAEs was similar in Black (52%)

and non-Black (58%) participants and study discontinuation

was low in both race subgroups.

Black patients bear an excess burden of cardiovascular disease

and overall, rates of non-fatal and fatal stroke, death due to heart

disease, and end-stage kidney disease are higher by 1.3-fold, 1.8-

fold, 1.5-fold, and 4.2-fold, respectively, in Blacks comparedwith

Whites.[7] A recent analysis of data from theNational Health and

Nutrition Examination Survey (NHANES) demonstrates that

clinical cardiovascular disease, including heart failure, stroke,

and myocardial infarction, develops at a much earlier age (30s,

40s, and 50s) in Blacks comparedwithWhites.[16] As a result, 28%
of cardiovascular deaths in Blacks occur in individuals <65 years
of age compared with only 13% of cardiovascular deaths in

Whites.[16] This excess early cardiovascular mortality risk in

Blacks is greater than previously reported.[16,17]

Current guidelines from the JNC 7 report recommend a BP

goal of <140/90mmHg or <130/80mmHg in patients with co-

morbidities that increase cardiovascular risk such as chronic

kidney disease and diabetes.[18] A scientific statement from

the American Heart Association recommends a BP goal of

<130/80mmHg in patients with high coronary artery disease

risk.[19] In addition, the JNC 7 guidelines recommend that ini-

tial antihypertensive treatment with two drugs should be con-

sidered when BP is >20/10mmHg above the desired goal.[18]

Given the increased risk of hypertension in Blacks, the ISHIB

recently published a consensus statement proposing even lower

thresholds in Black patients.[5] Specifically, ISHIB recommends

a BP goal of <135/85mmHg for primary prevention and a BP

goal of <130/80mmHg for secondary prevention (preexisting

end-organ damage, preclinical cardiovascular disease, or

cardiovascular disease) in Black patients with hypertension, as

well as the use of combination therapy when SBP is >15mmHg

and/or DBP is >10mmHg above these goals. Based on these

recommendations, most Black patients with hypertension will

require combination therapy to achieve BP goal.[20]

Clinical trial data demonstrate that most Black patients can

attain their BP goal if properly treated. Blacks comprised 35%
of the 33 357 study participants in ALLHAT (Antihypertensive

andLipid-LoweringTreatment toPreventHeartAttackTrial), in

which 63.6% of Blackmen and 58.8% of Blackwomen achieved a

BPgoal of<140/90mmHgat year 3,with 22.4%ofBlackmen and
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17.3% of Blackwomen requiring ‡3 agents.[21,22] Moreover, most

of the participants who reached this goal did so within the first

6 months of the study, with 52.6% and 47.1% of Black men and

women having controlled BP, respectively, at 6 months.[22]

Poor adherence with antihypertensive treatment, either due

to the complexity of the treatment regimen or adverse effects, is

an important barrier to effective BP control and may have a

greater impact on Black compared with White patients.[11,23]

Increased adherence to antihypertensive agents has been shown

to significantly decrease the risk of cardiovascular events in

patients with hypertension, with resultant reductions in both

hospitalizations and total health care costs.[24] Non-adherence to

prescribed therapy is common, especially in Black patients,[23-25]

and improving adherence should help patients achieve BP goals

and diminish cardiovascular risk. Using fixed-dose combina-

tions as opposed to prescribing the same drugs separately (free-
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drug combinations) decreases the complexity of the therapeutic

regimen, potentially improving adherence. In separate meta-

analyses of hypertension trials, patients receiving fixed-dose

combinations had 24–29% greater adherence or persistence

with their therapeutic regimen compared with patients receiv-

ing free-drug combinations.[26,27]

Combination therapy increases the probability of achieving

BP goals in high-risk patients who have complicated or severe

hypertension.[28,29] Althoughmost study participants, including

Blacks, in large clinical trials achieve BP control, attaining and

maintaining BP within the target range in these trials typically

requires the use of ‡2 antihypertensive agents.[5,22,30-33]

Using a combination of antihypertensive agents with com-

plementary mechanisms of action can improve BP control and

decrease the incidence of adverse events.[34-38] For example, a

recent meta-analysis of data from 147 randomized trials found

that a combination of three drugs at half the standard dose

produced approximately 2-fold greater reductions in the risk of

coronary heart disease and stroke than single-drug treatment at

the standard dose.[39] Prompt control of BP within 1–3 months

has a beneficial effect on clinical outcomes, particularly in patients

withmore severe hypertensionorhigh cardiovascular risk;[30,31,40,41]

thus, early intervention resulting in effective BP control may delay

or prevent the long-term complications of hypertension.[23,31,42,43]

There are certain limitations to this study. While the evalu-

ation of the Black and non-Black subgroups was prespecified, a

statistical evaluation between these subgroupswas not intended

because of the unequal proportion of participants in the sub-
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groups and treatment arms (approximately 30% of the popu-

lation was Black). However, the number of Black participants

in this study exceeded the demographic proportion repre-

sentative of the general population. Also, participants with

symptomatic heart disease and poorly controlled diabetes were

excluded from participation; therefore, caution must be ex-

ercised regarding the generalizability of these data to the overall

population.

Conclusion

In this prespecified subgroup analysis from the TRINITY

study, triple-combination treatment with OM 40mg/AML

10mg/HCTZ25mg resulted in a significantly greater reduction in

SeBP and significantly better attainment of BP goals in both

Black and non-Black study participants compared with the

component dual-combination treatments. Mean reductions in

Table II. Study participants with TEAEsa by treatment and raceb

TEAEs OM 40mg/AML 10mg OM 40mg/HCTZ 25mg AML 10mg/HCTZ 25mg OM 40mg/AML 10mg/HCTZ 25mg

Black

(n= 174)
Non-Black

(n = 422)
Black

(n =183)
Non-Black

(n= 397)
Black

(n= 181)
Non-Black

(n = 371)
Black

(n= 166)
Non-Black

(n= 408)

All TEAEs 90 (51.7) 218 (51.7) 99 (54.1) 220 (55.4) 92 (50.8) 233 (62.8) 85 (51.2) 250 (61.3)

Mild TEAEs 51 (29.3) 109 (25.8) 63 (34.4) 114 (28.7) 51 (28.2) 109 (29.4) 51 (30.7) 132 (32.4)

Moderate TEAEs 33 (19.0) 91 (21.6) 31 (16.9) 94 (23.7) 38 (21.0) 109 (29.4) 28 (16.9) 100 (24.5)

Severe TEAEs 6 (3.4) 18 (4.3) 5 (2.7) 12 (3.0) 3 (1.7) 15 (4.0) 6 (3.6) 18 (4.4)

Drug-related TEAEsc 37 (21.3) 101 (23.9) 36 (19.7) 85 (21.4) 40 (22.1) 124 (33.4) 32 (19.3) 130 (31.9)

Discontinuations

TEAEs 2 (1.1) 4 (0.9) 7 (3.8) 5 (1.3) 0 11 (3.0) 6 (3.6) 17 (4.2)

Drug-related TEAEsc 2 (1.1) 2 (0.5) 2 (1.1) 3 (0.8) 0 5 (1.3) 6 (3.6) 12 (2.9)

TEAEs (‡3% in any treatment group)

Dizziness 7 (4.0) 22 (5.2) 19 (10.4) 39 (9.8) 4 (2.2) 13 (3.5) 11 (6.6) 46 (11.3)

Headache 17 (9.8) 25 (5.9) 15 (8.2) 23 (5.8) 13 (7.2) 20 (5.4) 9 (5.4) 28 (6.9)

URTI 8 (4.6) 18 (4.3) 5 (2.7) 13 (3.3) 6 (3.3) 8 (2.2) 3 (1.8) 13 (3.2)

Nasopharyngitis 3 (1.7) 8 (1.9) 6 (3.3) 14 (3.5) 2 (1.1) 14 (3.8) 7 (4.2) 13 (3.2)

Peripheral edema 13 (7.5) 29 (6.9) 1 (0.5) 5 (1.3) 4 (2.2) 42 (11.3) 5 (3.0) 39 (9.6)

Fatigue 2 (1.1) 32 (7.6) 10 (5.5) 21 (5.3) 9 (5.0) 27 (7.3) 6 (3.6) 18 (4.4)

Muscle spasms 3 (1.7) 9 (2.1) 4 (2.2) 10 (2.5) 3 (1.7) 10 (2.7) 3 (1.8) 15 (3.7)

Nausea 3 (1.7) 9 (2.1) 0 22 (5.5) 1 (0.6) 11 (3.0) 4 (2.4) 13 (3.2)

Hypokalemia 2 (1.1) 0 1 (0.5) 2 (0.5) 8 (4.4) 17 (4.6) 1 (0.6) 3 (0.7)

UTI 3 (1.7) 5 (1.2) 1 (0.5) 5 (1.3) 1 (0.6) 6 (1.6) 1 (0.6) 13 (3.2)

Joint swelling 5 (2.9) 12 (2.8) 1 (0.5) 1 (0.3) 1 (0.6) 15 (4.0) 2 (1.2) 10 (2.5)

Arthralgia 3 (1.7) 9 (2.1) 5 (2.7) 6 (1.5) 1 (0.6) 11 (3.0) 2 (1.2) 6 (1.5)

Diarrhea 4 (2.3) 10 (2.4) 2 (1.1) 10 (2.5) 0 9 (2.4) 2 (1.2) 13 (3.2)

Other TEAEs

Cough 1 (0.6) 6 (1.4) 8 (4.4) 7 (1.8) 1 (0.6) 10 (2.7) 4 (2.4) 7 (1.7)

Hypotension 0 0 0 3 (0.8) 0 0 1 (0.6) 7 (1.7)

Orthostatic hypotension 0 0 1 (0.5) 0 0 0 0 2 (0.5)

a TEAEs were adverse events that emerged during treatment, having been absent pre-treatment or worsened relative to the pre-treatment state. TEAEs are

defined as having a start date on or after the first dose of double-blind medication.

b Data are presented as n (%).

c Drug-related was defined as definitely, probably, or possibly related to randomized study medication.

AML= amlodipine besylate; HCTZ =hydrochlorothiazide; OM=olmesartan medoxomil; TEAE= treatment-emergent adverse event; UTI=urinary tract

infection; URTI= upper respiratory tract infection.
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SeBPwere similar in both race subgroups andwere greatest in the

subset of Black and non-Black participants with severe hyper-

tension. The efficacy of triple- compared with dual-combination

treatment wasmaintained regardless of race, and triple-combina-

tion treatment was well tolerated by all participants.
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