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Efficacy/Safety of a Fixed-Dose Amlodipine/Olmesartan Medoxomil—
Based Treatment Regimen in Hypertensive Blacks and Non-Blacks With
Uncontrolled BP on Prior Antihypertensive Monotherapy

Shawna Nesbitt, MD;' Ali Shojaee, PharmD;? Jen-Fue Maa, PhD?

From the UT Southwestern Medical Center, Dallas, TX:" and Daiichi Sankyo, Inc, Parsippany, NJ°

In this secondary analysis of a dose-titration study of
patients with hypertension uncontrolled on prior monother-
apy, blacks (n=234) and non-blacks (n=765) were switched
to amlodipine (AML)/olmesartan medoxomil (OM) 5/20 mg,
with uptitration every 4 weeks to AML/OM 5/40 mg and then
AML/OM 10/40 mg to achieve a seated cuff blood pressure
(SeBP) of <120/70 mm Hg. Hydrochlorothiazide 12.5 and
25 mg could be added if SeBP was >125/75 mm Hg. The
cumulative proportions of patients achieving systolic SeBP
<140 mm Hg (<130 mm Hg if diabetic) at 12 weeks were

71.6% for blacks and 77.2% for non-blacks. Mean SeBP
change from baseline in blacks (mean baseline BP: 153.0/
93.7 mm Hg) ranged from —11.7/—6.1 mm Hg for AML/OM
5/20 mg to —23.6/—12.9 mm Hg for AML/OM 10/40 mg
+hydrochlorothiazide 25 mg (all P<.0001). Antihypertensive
efficacy was maintained throughout the 24-hour dosing
interval. An AML/OM-based regimen was effective in blacks
with hypertension uncontrolled on prior monotherapy. J Clin
Hypertens (Greenwich) 2013;15:247-253. ©2013 Wiley Peri-
odicals, Inc.

Hypertension is more common among black individuals
in the United States than in other ethnic groups, with an
age-adjusted prevalence rate of 40% compared with
27% for whites." In addition, hypertension among black
Americans is of greater severity and has an earlier onset,
resulting in higher rates of cardiovascular disease (CVD)
compared with non-Hispanic whites.' For example,
rates for nonfatal stroke (1.3-fold), fatal stroke (1.8-
fold), heart disease death (1.5-fold), and end-stage
kidney disease (4.2-fold) are higher among blacks
compared with whites.?

The pattern of hypertension among black individu-
als in Africa is somewhat different. A study analyzing
data from 17 population studies in sub-Saharan
African countries indicated an overall prevalence rate
of 16.2% for 2008, with higher rates among urban
than rural populations.* The rural/urban difference
was highlighted by data that demonstrate that migra-
tion from rural to urban areas and from African
countries to the United States is associated with
an increase in blood pressure (BP) among black
individuals.®

The increased prevalence of hypertension and adverse
clinical outcomes among blacks is likely related to a
combination of genetic and environmental factors.® For
example, black patients, particularly in the southeastern
United States, have a high prevalence of patient-related
risk factors for CVD such as obesity, diabetes mellitus,
and hypercholesterolemia, and these risk factors are
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frequently clustered.” Blacks also appear to have greater
vascular resistance and/or disturbances in both endo-
thelial-dependent and -independent vasodilation com-
pared with other populations.®

The Blood Pressure Control in All Subgroups With
Hypertension (BP-CRUSH) study was designed to eval-
uate improvements in BP control among patients previ-
ously uncontrolled on antihypertensive monotherapy
who were switched to fixed-dose amlodipine/olmesartan
medoxomil (AML/OM) +hydrochlorothiazide (HCTZ)
combination therapy.® This article reports the effective-
ness of the AML/OM-based treatment regimen in
reducing BP and achieving BP goals in prespecified
subgroups of black and non-black patients in the
BP-CRUSH study.

METHODS

Study Design

The BP-CRUSH study (ClinicalTrials.gov identifier:
NCT00791258) was a phase IV (IIIb in South Africa),
prospective, open-label, multicenter, single-arm, dose-
titration study. The study included a 20-week active
treatment period in patients with hypertension who had
uncontrolled BP on prior monotherapy after 1 month.
A complete description of the study design, methods,
and main results has been published previously.

Men and women aged 18 to 80 years were eligible if
they had uncontrolled BP (mean systolic BP [SBP]
>140 mm Hg [or >130 mm Hg for patients with
diabetes] and <180 mm Hg and mean diastolic BP
[DBP] <110 mm Hg on two consecutive visits during
screening) after >1 month of antihypertensive mono-
therapy with an angiotensin-converting enzyme inhibi-
tor, angiotensin receptor blocker, B-blocker, calcium
channel blocker (CCB), or diuretic.
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FIGURE 1. Study design. AML indicates, amlodipine; HCTZ,
hydrochlorothiazide; OM, olmesartan medoxomil. *Scheduled
ambulatory blood pressure monitoring (ABPM) measurement for
ABPM cohort. Reprinted from Neutel J, Shojaee A, Maa J-F.
Efficacy of amlodipine/olmesartan + hydrochlorothiazide in patients
uncontrolled on prior calcium channel blocker or angiotensin Il
receptor blocker monotherapy. Adv Ther. 2012;29(6):508-523, with
kind permission from Springer Science+Business Media B.V.

On study entry, patients who met the inclusion
criteria were switched on day 1 from their previous
antihypertensive monotherapy (without a washout
period) to a fixed-dose combination of AML/OM
5/20 mg, administered once daily in the morning.
Patients were eligible to uptitrate to any AML/OM
dose combination if mean SBP was >120 mm Hg and
<200 mm Hg or if mean DBP was >70 mm Hg and
<115 mm Hg. Patients were further eligible to uptitrate
to an HCTZ-containing regimen if mean SBP was
>125 mm Hg and <200 mm Hg or if mean DBP was
>75 mm Hg and <115 mm Hg. Uptitration was per-
mitted every 4 weeks to AML/OM 5/40 mg, AML/OM
10/40 mg, AML/OM 10/40 mg +HCTZ 12.5 mg, and
AML/OM 10/40 mg +HCTZ 25 mg according to the
schedule in Figure 1. If patients achieved adequate BP
control, they were maintained at their current drug
dose. However, if their BP became uncontrolled during
the maintenance phase (SBP >130 mm Hg or DBP
>80 mm Hg), patients were uptitrated to the next
dosage level and re-entered into the titration phase of
the study. Patients receiving AML/OM 10/40 mg
(ZHCTZ) who achieved a mean SBP of <120 mm Hg
and mean DBP of <70 mm Hg, and who were asymp-
tomatic for hypotension, entered maintenance treatment
and continued in the study at their current dose. Patients
with a mean SBP of >200 mm Hg or DBP of
>115 mm Hg at any visit exited the study, as did
patients with either an SBP <120 mm Hg or DBP <70
mm Hg with symptomatic hypotension.

Study Assessments
At each visit during active treatment, the average of 3
seated cuff BP (SeBP) values was measured using an
automated BP device (Omron HEM-705CP; Omron
Corporation, Tokyo, Japan). At baseline and weeks 12
and 20, 24-hour ambulatory BP monitoring (ABPM)
was performed in 243 patients at 39 selected sites in the
United States.

The primary efficacy endpoint was the cumulative
percentage of patients achieving the seated cuff SBP
(SeSBP) goal of <140 mm Hg (or <130 mm Hg in

patients with diabetes) during the first 12 weeks of
active treatment. Secondary endpoints included the
cumulative percentage of patients achieving the SeBP
goal of <140/90 mm Hg (or <130/80 mm Hg for
patients with diabetes) during weeks 12 and 20 of
treatment; mean change from baseline in SeSBP and
seated cuff DBP (SeDBP) during each dose-titration
period; the percentage of patients achieving the SeBP
threshold of <140/90 mm Hg during each dose-titration
period; changes from baseline in mean ambulatory BP
over 24 hours and during the daytime (8 Am—4 pm),
nighttime (10 PM—6 AM), and final 2, 4, and 6 hours of
the dosing interval after 12 and 20 weeks of treatment;
and achievement of American Heart Association—
recommended ABPM targets of <130/80 mm Hg for
mean 24-hour ABPM, <135/85 mm Hg for mean day-
time ABPM, and <120/70 mm Hg for mean nighttime
ABPM.”

Safety assessments included the evaluation of adverse
events (AEs), laboratory parameters, and physical
examination. AEs were coded using the Medical Dic-
tionary for Regulatory Activities (MedDRA, Chantilly,
VA) version 12.0.

Statistical Analysis

The treated study population included all patients who
received > 1 dose of study medication, while the ABPM
subgroup included all treated patients with valid base-
line and week 12 or 20 ABPM data. Summary statistics
were calculated for all continuous and categorical
variables. The cumulative proportion of patients achiev-
ing the SeBP goal by titration dose was calculated as the
ratio of the number of patients who achieved the goal at
any time from the first dose date to the end of the
titration dose period date over the number of patients
who had any postbaseline BP data by the end of the
titration dose period. Changes in SeBP and ambulatory
BP from baseline were summarized by titration dose
(last observation carried forward [LOCF] method) and
by visit without the LOCF method, and analyzed by the
one-sample paired ¢ test performed at a 2-sided signif-
icance level of 5%.

RESULTS

Demographics and Baseline Characteristics

In the overall study, a total of 999 patients entered
active treatment, including 234 blacks and 765 non-
blacks. In the ABPM subgroup, there were 60 and 229
blacks and non-blacks, respectively. Patient demograph-
ics are summarized in Table I. Overall, the proportions
of blacks and non-blacks with type 2 diabetes mellitus
were similar; however, a greater proportion of non-
blacks had metabolic syndrome vs blacks (48.5% vs
38.9%, respectively). Both low-density lipoprotein and
high-density lipoprotein cholesterol levels were similar
between the cohorts, whereas a greater proportion of
non-blacks had higher triglyceride levels. Creatinine
levels were also similar between both cohorts; however,

248 The Journal of Clinical Hypertension Vol 15 | No 4 | April 2013

Official Journal of the American Society of Hypertension, Inc.



TABLE I. Demographics and Baseline
Characteristics

Non-Blacks
Characteristics Blacks (n=234) (n=765)
Age, y, mean (+SD) 52.6 (10.7) 56.6 (11.5)

>65y, No. (%) 33 (14.1) 195 (25.5)
Female, No. (%) 137 (58.5) 354 (46.3)
Weight, kg, mean (+SD) 90.1 (20.9) 87.6 (21.6)
Body mass index, kg/m?, 32.2 (6.7) 30.7 (6.2)

mean (+SD)
Race, No. (%)

Caucasian 0 (0.0) 630 (82.4)

Black 234 (100.0) 0 (0.0)

Asian 0 (0.0) 129 (16.9)

American Indian/Alaskan native 0 (0.0) 6 (0.8)
Ethnicity, No. (%)

Hispanic or Latino 4(1.7) 101 (13.2)
Type 2 diabetes mellitus, No. (%) 44 (18.8) 148 (19.3)
Metabolic syndrome,? No. (%) 91 (38.9) 371 (48.5)
Glucose, mg/dL, mean (+SD) 99.1 (18.3) 106.1 (22.4)
LDL, mg/dL, mean (+SD) 120.0 (35.0) 123.0 (34.2)
HDL, mg/dL, mean (+SD) 54.9 (16.7) 52.8 (16.6)
Triglycerides, mg/dL, 122.0 (63.2) 167.2 (100.7)

mean (+SD)

Calculated GFR, mL/min, mean (+SD) 97.0 (23.4) 83.3 (19.7)
Creatinine, mg/dL, mean (+SD) 1.02 (0.23) 1.02 (0.22)
SeSBP, mm Hg, mean (+SD) 153.0 (9.3) 153.9 (9.1)
SeDBP, mm Hg, mean (+SD) 93.7 (8.5) 91.4 (8.6)
ABPM subgroup, No. 60 229

24-H ambulatory BP, mm Hg, 137.3 (12.7)/ 135.3 (11.4)/

mean (+SD) 84.0 (10.6) 80.3 (8.8)
Abbreviations: ABPM, ambulatory BP monitoring; GFR, glomerular
filtration rate; LDL, low-density lipoprotein cholesterol; SD, standard
deviation; SeDBP, seated cuff diastolic BP; SeSBP, seated cuff
systolic BP. ®Metabolic syndrome is defined as the presence of >3 of
the following: high-density lipoprotein (HDL) cholesterol <50 mg/dL in
women and <40 mgdL in men, triglycerides >150 mgdL, blood
pressure (BP) >130/85 mm Hg, or fasting glucose >100 mg/dL.

the mean glomerular filtration rate (GFR) was lower in
non-blacks compared with blacks (83.3 vs 97.0 mL/
min/1.73 m?, respectively).

Efficacy
Seated Cuff BP. The cumulative proportions of blacks
and non-blacks who achieved the primary endpoint of
an SeSBP <140 mm Hg (or <130 mm Hg for patients
with diabetes) at 12 weeks was 71.6% (166/232; mean
baseline SeSBP, 153.0 mm Hg) and 77.2% (581/753;
mean baseline SeSBP, 153.9 mm Hg), respectively.
Achievement of this goal increased over the course of
the study, with 46.5% and 56.7% of blacks at goal by 4
and 8 weeks, respectively. By comparison, 49.4% and
64.9% of non-blacks reached this goal by 4 and
8 weeks, respectively.

Mean SeSBP was significantly reduced from baseline
at the week 12 and 20 visits in the black (18.4 and
25.5 mm Hg, respectively; both P<.0001) and non-
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black (22.8 and 27.2 mm Hg; both P<.0001) sub-
groups. Mean changes from baseline in SeSBP and
SeDBP at the end of each titration dose period in blacks
and non-blacks are summarized in Figure 2. Mean
(fstandard error) changes from baseline in SeSBP/
SeDBP during the titration periods ranged from —11.7
(£0.8)/—6.1 (£0.5) mm Hg with AML/OM 5/20 mg to
—23.6 (+1.4)/-12.9 (£0.9) mm Hg with AML/OM 10/
40 mg +HCTZ 25 mg for blacks and from —15.0
(£0.5)/—8.2 (+0.3) mm Hg to —25.7 (£0.7)/—14.1
(£0.5) mm Hg, respectively, for non-blacks. The reduc-
tions from baseline in SeBP at the end of each titration
dose period were statistically significant (P<.0001) at all
dose levels for both blacks and non-blacks.

The proportion of patients achieving the SeBP thresh-
old of <140/90 mm Hg at the highest dual combination
(AML/OM 10/40 mg) and triple combination (AML/
OM 10/40 +HCTZ 25 mg) therapy doses in the black
subgroup was 68.7% and 87.2%, respectively, and was
79.7% and 91.2% in the non-black subgroup. Achieve-
ment of SeBP thresholds increased with dose titration.

A Blacks
AMU/OM AMUOM
AMU/OM AML/OM AMU/OM 10/40 + 10/40 +
5/20 mg 5/40 mg 10/40mg ! HCTZ 12.5 mg HCTZ 25 mg

(n=227) (n=216) (n=196) (n=178) (n=135)

152.8/93.5 153.2/93.8 153.3/93.7 153.5/93.9 154.2/94.9 Baseline SeBP (mm Hg)
141.1/87.4 140.6/87.2 136.0/84.0 132.5/82.1 130.6/82.0 _End of Study SeBP (mm Hg)
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FIGURE 2. Mean+standard error change from baseline in seated
cuff systolic blood pressure (SeSBP) and seated cuff diastolic blood
pressure (SeDBP) at the end of each titration dose period in (A)
blacks and (B) non-blacks. AML indicates amlodipine; HCTZ, hydro-
chlorothiazide; OM, olmesartan medoxomil; SeBP, seated cuff
blood pressure.
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FIGURE 3. Cumulative proportions of blacks and non-blacks
achieving the seated cuff blood pressure (SeBP) threshold of <140/
90 mm Hg by titration dose. AML indicates amlodipine; HCTZ,
hydrochlorothiazide; OM, olmesartan medoxomil.

Cumulatively, SeBP threshold (<140/90 mm Hg)
achievement ranged from 45.4% to 87.2% for blacks
across the AML/OM-based dosing regimen (Figure 3).
For non-blacks, the cumulative proportions of patients
achieving the SeBP threshold (<140/90 mm Hg) ranged
from 50.8% to 91.2% across the AML/OM-based
dosing regimen (Figure 3).

24-Hour ABPM

Among the subgroup of blacks who underwent ABPM,
mean 24-hour, mean daytime, and mean nighttime
ambulatory BP values were all significantly decreased
from baseline at weeks 12 and 20 (P<.0001 for all
comparisons; Figure 4a and 4b). At week 20, the mean
(fstandard error) 24-hour change in ambulatory BP
was —23.1 (£2.01)/-15.0 (£1.33) mm Hg among
blacks and —-20.5 (40.93)/-12.9 (£0.61) mm Hg
among non-blacks. Mean hourly ambulatory SBP levels
at baseline, week 12, and week 20 are summarized in
Figure 5a and 5b for blacks and non-blacks, respec-
tively.

Ambulatory SBP was controlled throughout the 24-
hour dosing period in both black and non-black cohorts
at week 20. BP control was maintained throughout the
dosing period, with sustained decreases in BP in the
final 2, 4, and 6 hours of the dosing interval. At week 20,
mean changes from baseline in ambulatory BP during
the last 6 hours to the last 2 hours ranged from
—20.9/-13.8 mm Hg to —24.0/—15.3 mm Hg for
blacks, respectively, and from —17.2/—10.8 mm Hg to
—18.6/—11.6 mm Hg among non-blacks. Decreases
from baseline in ambulatory BP at week 20 were
statistically significant (P<.0001) at all measured inter-
vals (ie, 24 hours, daytime, nighttime, and last 2, 4, or
6 hours of dosing). It should be noted that patients in the
black cohort had higher mean ambulatory BP values at
baseline compared with non-black patients for the final
6, 4, and 2 hours of the dosing interval (131.6/79.5 vs
129.1/76.5 mm Hg, 134.3/81.9 vs 132.2/78.8 mm Hg,
and 139.2/86.4 vs 138.1/83.6 mm Hg, respectively), as

A Week 12
Blacks Non-Blacks

Nighttime

Daytime  Nig ime  Nighttime
Mean 24-Hour 8 AM—4 PM 10 PM—6 AM

Dayti
Mean 24-Hour 8 AM—-4 PM 10 PM—6 AM
136.3/81.4 142.7/867 126.1/73.5 Baseline BP
121.0/71.8  125.9/75.9 113.2/65.6 End of Study BP

136.0/82.7 142.8/89.1 127.3/74.7
012341742 1288/79.2 116.5/68.1

C_JDBP
-16.8

Change From Baseline in Ambulatory BP (mm Hg)

204

N=42; All changes P<.005 vs baseline. N=187; All changes P<.0001 vs baseline.

B Week 20
Blacks Non-Blacks
Daytime  Nighttime Daytime  Nighttime
Mean 24-Hour 8 AM—4 PM 10 PM-6 AM Mean 24-Hour 8 AM-4 PM 10 PM—6 AM
136.1/83.9 1425902 126.8/75.7 136.1/81.2 142.8/86.7 125.7/73.3 Baseline BP

112.9/68.9 116.9/73.3 107.4/63.2 115.6/68.3  120.1/72.2 108.6/62.6 End of Study BP
(mm Hg)

227

N SBP
-25.7 [1DBP

Change From Baseline in Ambulatory BP (mm Hg)

N=37; All changes P<.0001 vs baseline. N=162; All changes P<.0001 vs baseline.

FIGURE 4. Mean change from baseline in mean 24-hour
ambulatory blood pressure (BP) at (a) week 12 and (b) week 20 in
blacks and non-blacks. DBP indicates diastolic BP; SBP, systolic
BP.

well as higher median ambulatory BP values at base-
line (135.1/80.4 vs 127.7/76.9 mm Hg, 136.6/84.7 vs
131.6/78.8 mm Hg, and 138.4/86.5 mm Hg vs 136.7/
84.0 mm Hg).

Achievement of ambulatory BP targets at weeks 12
and 20 tended to be lower in blacks compared with non-
blacks. Among blacks, 61.9% achieved the mean 24-
hour ambulatory BP target (<130/80 mm Hg) at week
12, while 91.9% achieved the target at week 20. For
non-blacks, 75.9% and 90.1% achieved this target at
weeks 12 and 20, respectively. The daytime target
(<135/85 mm Hg) was achieved in 59.5% of blacks at
week 12 and in 86.5% at week 20. For non-blacks, the
daytime target was achieved in 75.9% of patients at
week 12 and in 88.9% of patients at week 20. The
nighttime target (<120/70 mm Hg) was achieved in
50.0% of blacks at week 12 and in 75.7% at week 20.
The corresponding nighttime values for non-blacks were
64.7% and 79.6%.

Safety and Tolerability
Overall, treatment was generally well tolerated in black
and non-black patient cohorts. The proportion of blacks
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FIGURE 5. Mean hourly ambulatory systolic blood pressure (SBP)
at baseline, week 12, and week 20 in (a) blacks and (b) non-blacks.

who developed any treatment-emergent AEs (TEAEs)
ranged from 14.0% to 27.9% across doses (Table II).
By comparison, TEAEs were observed in 17.5% to
25.0% across doses for non-blacks. There was no
apparent effect of an AML/OM dose or the addition of
HCTZ on the occurrence of AEs. The most frequently
reported AEs (dizziness and peripheral edema) were
similar in blacks and non-blacks. All drug-related AEs
were mild to moderate in severity. There was one
serious TEAE in the black subgroup and 11 in the non-
black subgroup; however, none of these events were
considered to be drug-related.

DISCUSSION

Black individuals have a higher mean BP and a higher
prevalence of uncontrolled hypertension compared with
whites.'®!! Paradoxically, although African Americans
are more likely to be aware of their hypertension and
more likely to receive antihypertensive therapy, they are
less likely to achieve BP targets compared with
whites.'® A number of factors hkely influence decreased
BP control among blacks."'* These factors include a
poorer quality of diet intake, higher rates of overweight/
obesity, lower physical inactivity, higher psychosocial
stress, poorer access to healthcare, and an, 1ncreased
prevalence of some gene polymorphisms.'*'* Among
the physiologic factors that contribute to the dlsparlty in

Amlodipine/Olmesartan Therapy in Blacks | Nesbitt et al.

hypertension in blacks is the increased ratio of sodium
to potassium intake, due to excess sodium intake and/or
an inadequate potassium intake, as well as a modest
increase in sodium sensitivity. Nonetheless, there are
many physiologic factors such as increased a-receptor
sensitivity, decreased B-receptor sensitivity, increased
endothelin, and a relative reduction in nitric oxide/
reactive oxide species ratio.”!® In addition, clinical
inertia is a common problem among all races, including
blacks, which results in undertreatment due to the
failure of healthcare workers to increase dosages or add
a new medication.'>'®

Despite some underlying differences in the etiology,
most clinical trials have demonstrated that antihyper-
tensive therapy is similarly effective for preventing
cardiovascular outcomes in blacks compared with
non-blacks. However, drug responses may differ by
ethnicity, and there are data to suggest that black
patients respond with less of a BP reduction compared
with white patients, particularly with renin-angiotensin
system (RAS) blocker treatment. Recent trials show that
more than two thirds of patients requ1re > 1 antihyper-
tensive medication to achieve BP goals.? Thus, the use of
> 2 antihypertensive agents 1s recommended particu-
larly for patients at higher risk,>'” including blacks. %17

The consensus statement from the International

Society on Hypertension in Blacks (ISHIB) states that
all classes of antihypertensive agents are effective for
lowering BP in blacks; however, data exist that show
certain classes of agents (ie, diuretics and CCBs) are
more effective than others (ie, RAS inhibitors and B-
blockers) when used as monotherapy.'*'® The ISHIB
consensus statement recommends that combination
therapy with >2 antihypertensive agents is a rational
and preferred therapeutic approach (particularly when
SBP is >15 mm Hg and/or DBP is >10 mm Hg above
goal), because combmmg two agents at low doses 1s
more effective than using maximal doses of a si f
agent and is likely to be associated with fewer AEs."
For patients who do not achieve target BP with two
agents, the dose of one agent can be increased or a third
agent can be added.'™'® Appropriate first-line combi-
nations include a CCB plus a RAS inhibitor or a thiazide
diuretic-based regimen unless there is a compelling
indication for other agents.'

Results of the current subanalysis demonstrate that an
AML/OM-based titration regimen is effective for
achieving target BP goals in black patients. More than
70% of blacks achieved the primary endpoint of an
SeSBP of <140 mm Hg (or <130 mm Hg for patients
with diabetes) at week 12. In addition, more than 80%
of blacks achieved the SeBP goal of <140/90 mm Hg at
week 20. The reduction in BP and achievement of BP
targets was clearly greater with higher doses of AML/
OM and the addition of HCTZ. Demographics were
comparable between the two cohorts, with the excep-
tion that non-blacks had a higher incidence of metabolic
syndrome, higher mean triglyceride levels, and a mild
decrease in GFR compared with blacks, although mean
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TABLE Il. Summary of AEs
AML/OM AML/OM
AML/OM AML/OM AML/OM 10/40 mg + 10/40 mg +
AE, No. (%) 5/20 mg 5/40 mg 10/40 mg HCTZ 12.5 mg HCTZ 25 mg
Blacks, No. 234 219 199 183 136
Patients with any TEAE? 45 (19.2) 41 (18.7) 47 (23.6) 51 (27.9) 19 (14.0)
Patients with any drug-related TEAE 14 (6.0) 8 (3.7) 13 (6.5) 16 (8.7) 7 (5.1)
Patients with any serious TEAE 0 (0.0) 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0)
Individual drug-related TEAEs in >1% of patients
Dizziness 3(1.3) 1 (0.5) 0 (0.0) 6 (3.3) 1(0.7)
Peripheral edema 1(0.4) 2 (0.9) 5 (2.5) 1(0.5) 0 (0.0)
Blood creatinine increased 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.5) 2 (1.5)
Headache 3(1.3) 2(0.9) 2 (1.0) 2(1.1) 0 (0.0)
Edema 0 (0.0) 0 (0.0) 2(1.0) 0 (0.0) 0 (0.0)
Non-blacks, No. 765 673 596 516 360
Patients with any TEAE? 169 (22.1) 117 (17.4) 141 (23.7) 129 (25.0) 80 (22.2)
Patients with any drug-related TEAE 61 (8.0) 31 (4.6) 57 (9.6) 58 (11.2) 40 (11.1)
Patients with any serious TEAE 2 (0.3) 2 (0.3) 3(0.5) 3 (0.6) 1(0.3)
Individual drug-related TEAEs in >1% of patients
Peripheral edema 12 (1.6) 6 (0.9) 30 (5.0) 6 (1.2 4(1.1)
Dizziness 17 (2.2) 9 (1.3 11 (1.8) 20 (3.9) 12 (3.3
Blood uric acid increased 0 (0.0) 0 (0.0) 0 (0.0) 1(0.2) 6 (1.7)
Fatigue 9(1.2 3(0.4) 2 (0.3) 4 (0.8) 2 (0.6)
Hypotension 3(0.4) 5(0.7) 4 (0.7) 4 (0.8) 4(1.1)
Abbreviations: AE, adverse event; AML, amlodipine; HCTZ, hydrochlorothiazide; OM, olmesartan medoxomil; SAE, serious AE. *Treatment-emergent AE
(TEAE) is any AE that either first occurred on/after the first active dose date, or occurred before the first active dose date, then occurred again during
active treatment with worsened severity, and occurred no later than 14 days after the last active dose.

creatinine levels were similar. There is a persistent
difference in the BP control rates comparatively between
non-blacks and blacks. This may be due to the differ-
ence in the underlying pathophysiology of the RAS and
autonomic nervous system between non-blacks and
blacks.!®> However, the control rates achieved in this
study exceed those reported for black patients in the
National Health and Nutrition Examination Survey
(ie, 42.7% of treated blacks).”® The strong relationship
between BP control and a reduction in CVD in all
populations suggests the potential for improved CVD
outcomes in blacks.?

In this study, 24-hour ABPM demonstrated that the
treatment regimen was also associated with significant
reductions throughout the daytime and nighttime, with
the majority of patients achieving American Heart
Association-recommended ABPM targets. Importantly,
ABPM demonstrated that BP reductions were main-
tained during the last 2 to 6 hours of the dosing interval.
Maintenance of antihypertensive efficacy throughout
the dosing interval is important, especially during the
final hours wherein a morning BP surge is associated
with an increased risk of cardiovascular events.”!
Although the current treatment regimen resulted in
greater ambulatory BP reductions in blacks compared
with non-blacks during the last 2 to 6 hours of the
dosing interval, it should be noted that both the mean
and median BP baseline values were numerically higher
during these time points in the black cohort vs the non-
black cohort, which may have contributed to the greater

BP reductions observed in the black cohort. Overall,
treatment was well tolerated with no apparent differ-
ences between blacks and non-blacks in the frequency,
type, and severity of AEs.

A possible explanation for some of the improvement
in BP goal achievement in the study is that physicians
were given the freedom to titrate medications at a
threshold of <120/70 mm Hg to reach a BP goal of
<140/90 mm Hg (<130/80 mm Hg in patients with
diabetes). In clinical practice, clinicians are free to
titrate medications at any level to reach a recommended
goal BP. Similarly, the recent ISHIB consensus statement
suggests that decreasing the goal of treatment in patients
with target organ disease to 135/85 mm Hg is guided by
the goal of shifting the mean BP of the entire population
of hypertensive patients to a lower point in blacks.

CONCLUSIONS

This subanalysis of the BP-CRUSH study demonstrates
that an AML/OM-based titration regimen, with or
without HCTZ, was effective and well tolerated in
blacks and represents a rational treatment option for
this patient subgroup.
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