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The objective of this study was to investigate the efficacy of
the fixed-dose combination olmesartan/amlodipine 40/
10 mg in patients with moderate essential hypertension
not controlled on candesartan 32 mg. This was a prospec-
tive, single-arm, phase IV study. The primary endpoint was
the change in mean daytime systolic blood pressure (BP). A
total of 77 of 89 screened patients started candesartan
32 mg, 62 olmesartan 40 mg, and 57 olmesartan 40 mg/
amlodipine 10 mg. Mean daytime systolic BP was reduced
by 9.84+15.2 mm Hg (P<.001) vs candesartan monotherapy.

Office BP reduction was 9.2+18.8/5.0+8.9 mm Hg
(P<0.001). Treatment goals (<140/90 mm Hg for office and
<135/85 mm Hg for ambulatory BP) were achieved in 58.2%
and 78.4% of patients, respectively. There was one drug-
related adverse event (edema) and no serious adverse
events. Patients of Caucasian ethnicity with moderate
essential hypertension uncontrolled on candesartan
experienced a further drop in BP using olmesartan and
amlodipine. J Clin Hypertens (Greenwich). 2014;16:41-46.
©2013 Wiley Periodicals, Inc.

Despite a growing number of effective antihypertensive
drugs, blood pressure (BP) in hypertensive patients is
largely uncontrolled.~ Angiotensin receptor blockers
(ARBs) are generally perceived to be effective and
particularly tolerable first-line antihypertensive drugs
but usually have to be combined with additional drugs
to achieve guideline-recommended treatment targets.””
The combination of ARBs with calcium channel block-
ers (CCBs) has proven to be particularly effective
mitigating the side effect profile (edema) of CCBs.°
Their use has increased after the publication of the
results from the Avoiding Cardiovascular Events in
Combination Therapy in Patients Living With Systolic
Hypertension (ACCOMPLISH) trial, in which benazep-
ril was combined with amlodipine.”

Since fixed-dose combinations (FDCs) with CCBs are
available only for a subset of ARBs (but not candesar-
tan, for example), treatment escalation using FDCs may
require first switching the ARB and then escalating
treatment. This is because labels of FDCs usually
suggest that either of the components was previously
used and failed to achieve BP control.

The aim of the present study was to determine the
incremental BP-lowering effects of olmesartan 40 mg/
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amlodipine 10 mg FDC over prior monotherapy with
candesartan 32 mg. To stay within label we chose a
two-step design where candesartan was first exchanged
for olmesartan and then escalated treatment using the
FDC.

METHODS

Design

The study was a multicenter, prospective, open-label,
single-arm, phase IV study according to the Interna-
tional Conference on Harmonisation guidelines of Good
Clincal Practice and was approved by the ethics com-
mittee of the Lower Saxony State Chamber of Physi-
cians in Hannover, Germany and the responsible health
authority (BfArM, Federal Institute for Drugs and
Medical Devices). It was performed between December
2011 and July 2012. Patients’ written informed consent
was obtained. The study was registered at clinicaltri-
als.gov with the identifier NCT01611077.

The study consisted of 3 phases (Figure 1): After a
washout of 2 weeks, there was a 6-week treatment
phase T using candesartan 32 mg, a subsequent 6-week
treatment phase II using olmesartan 40 mg, and a
treatment phase III with the FDC olmesartan 40 mg/
amlodipine 5§ mg for 2 weeks, followed by 4 weeks of
olmesartan 40 mg/amlodipine 10 mg. Patients were
eligible to enter the next study phase if BP targets were
not achieved during the previous study phase.

Patient Population
Men and women aged at least 18 years with uncon-
trolled systolic grade II hypertension defined as systolic
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FIGURE 1. Study design. Aml indicates amlodipine; BL, baseline; Olm, olmesartan; SBP, systolic blood pressure; Tx, treatment; V, visit;

W, week.

BP of at least 140 mm Hg with antihypertensive
pretreatment and at least 160 mm Hg at the end of
the washout phase OR at least 160 mm Hg when being
treatment-naive were eligible for the study.

Patients who were excluded were those with a systolic
office BP >180 mm Hg at the screening visit, known
hypertensive retinopathy grade III or IV, myocardial
infarction within the last 4 weeks or planned coronary
or peripheral artery revascularization procedure, diabe-
tes mellitus (type 1 or poorly controlled type 2 diabetes
with glycated hemoglobin of at least 8 mmol/L), New
York Heart Association class III or IV heart failure,
history of stroke, transient ischemic attack, significant
mitral or aortic valve disease of at least grade II or
hypertrophic cardiomyopathy, significant hepatic or
renal disease (alanine and aspartate aminotransferase,
bilirubin >2-fold increase, creatinine clearance <60 mL/
min or after renal transplantation), pregnant or nursing
women as well as women of child-bearing potential not
using an effective method of contraception, black
patients and patients receiving lithium or other strong
CYP3A4 inducers or inhibitors, patients with antici-
pated poor study compliance because of severe psychi-
atric or other comorbidity or limited life expectancy
<6 months, night shift workers, and the inability to
safely discontinue all antihypertensive medications for a
washout period of 2 weeks.

Endpoints

The primary efficacy criterion was the change in mean
daytime systolic BP assessed by 24-hour ambulatory BP
measurement (ABPM) between visit 3 and 5. This
corresponds to the end of the olmesartan 40 mg/
amlodipine 10 mg treatment phase vs the initial cande-
sartan treatment phase.

Secondary endpoints included mean night, mean
24-hour systolic and diastolic BP reduction, as well as
office BP reduction between visits 3 and 5 and BP target
achievement (defined as office BP <140/90 mm Hg;
mean daytime BP using ABPM <135/85 mm Hg).

Safety endpoints included cardiovascular events as
well as type and frequency of adverse events (AEs) or

serious AEs (SAEs) during treatment with (1) candesar-
tan, (2) olmesartan, and (3) the FDC olmesartan/
amlodipine. Serum potassium and serum creatinine
levels were obtained at screening visit 1, 7 to 10 days
after visit 2 (start of treatment phase I), and visit 3 (start
of treatment phase II).

BP Measurement

ABPM was performed over 24 hours within 2 days
prior to visits 3, 4, and 5. Sitting office BP was recorded
at each visit.” For this purpose, BP was taken with a
standard sphygmomanometer with an appropriate cuff
size after 5 minutes of rest with the higher baseline
value supported at the level of the heart.

Statistical Analyses

The sample size was based on an estimated mean
daytime BP reduction using an ABPM of 8 mm Hg
and a standard deviation of 16 mm Hg. At an
intended power of 90%, this corresponded to the
documentation of 44 evaluable patients. Because of an
anticipated substantial drop-out rate based on the
expected number of patients reaching BP targets within
the different treatment phases and/or AEs, we esti-
mated that 80 patients would have to be included into
the study.

Data were documented on a paper case report form
and entered in duplicate into a Microsoft Access
database. Analyses were conducted with SPSS 17.0
(SPSS, Inc, Chicago, IL). For the primary endpoint, the
mean change in systolic mean daytime BP (ABPM)
between visit 3 and visit 5 was calculated and tested
against the null hypothesis of no change using a 2-sided
¢ test at a 2-sided o of 0.05.

For the safety analysis, absolute and relative frequen-
cies for AEs and SAEs were calculated and a potential
causal relationship to the study drug assessed.

RESULTS

A total of 89 patients were screened, of which 77
patients entered treatment phase I. These patients had a
mean age of 56+15 years, 49% were women, and had
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a mean body mass index of 29+5 kg/m? and office BP
of 160+£12 mm Hg systolic/94+9 mm Hg diastolic
(Table I). Figure 1 displays the study design with the 3
study phases. Candesartan was discontinued during or
at the end of phase I in 15 patients (Figure 2): 7 patients
were lost to follow-up, 4 patients achieved BP targets,
and 2 were dropped because of adverse events and 2
withdrew consent. Overall, 62 patients entered treat-
ment phase II. Five patients discontinued olmesartan
during this phase: 4 achieved BP target and 1 withdrew
consent. The remaining 57 patients entered treatment
phase III. At the end of phase III, a total of 33 patients
were available for the primary efficacy analysis (visit 3
vs visit 5).

TABLE I. Patient Baseline Characteristics
Phase | Phasell Phaselll

Patient, No. 77 62 57
Age, mean+SD, y 56+15 56+15 55+15
Women, % 49 45 44
BMI, mean+SD, kg/m? 29+5 29+5 29+5
Heart rate, mean+SD, beats per min 76+9 76+9 76+15
Office BP, mean+SD, mm Hg

Systolic 160+12 141+17 140418

Diastolic 94+9 85+10 84+11
Hypertension pretreated, % 61 66 65
Diabetes, % 18 21 21
Laboratory values

Creatinine, mg/dL+SD 77+15 80+15 80+15

Potassium, mmol/L+-SD 4.7+0.8 4.84+0.9 4.84+1.0
Abbreviations: BMI, body mass index; BP, blood pressure; SD,
standard deviation.
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BP Reduction

The primary efficacy endpoint was the change in mean
daytime systolic ambulatory BP at the end of treatment
with the fixed combination olmesartan 40 mg/amlodi-
pine 10 mg compared with candesartan monotherapy.
Mean systolic BP decreased by 9.84+15.2 mm Hg from a
baseline value of 136.9+11.2 mm Hg (P=.0008) (Fig-
ure 2).

Consistent with this, the mean daytime diastolic BP
was decreased by 5.2+11.3 mm Hg (P=.012) as was the
mean 24-hour BP (7.8414.7 mm Hg systolic
5.14£9.8 mm Hg diastolic; P value for both <.01). The
nominal reduction of nighttime BP (4.84+15.9/
2.64+10.1 mm Hg) did not reach statistical significance
(P=.10; P=.15).

In parallel with the drop in ambulatory BP, office BP
was reduced by 9.2418.8 mm Hg systolic (P=.0006)
and 5.0£8.9 diastolic (P=.0001) (Figure 3).

BP Target Achievement

BP target achievement rates for ABPM (<135/85 mm
Hg) were 34.0%, 63.8%, and 78.4% at the end of the 3
treatment phases, respectively. For office BP measure-
ments (<140/90 mm Hg), target achievement rates were
40.6% with candesartan monotherapy, 43.6% with
olmesartan monotherapy, and 58.2% with FDC treat-
ment (Figure 4).

Safety

Adverse events were experienced by 1 patient during
washout, 2 patients in treatment phase I, 3 patients
in phase II, and 1 patient in phase III. There was 1
drug-related AE during phase III (edema) (Table II).
No SAEs were observed during the study and no
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FIGURE 2. Patient flow. SBP indicates systolic blood pressure; FU, follow-up.
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FIGURE 3. Blood pressure (BP) change after 12 weeks by olmesartan 40 mg and following olmesartan 40 mg/amlodipine 10 mg (visit 5) in
comparison to prior candesartan 32 mg monotherapy (visit 3). Aml indicates amlodipine; ABPM, ambulatory blood pressure monitoring; OBPM,
office blood pressure measurement; Can, candesartan; Olm, olmesartan.
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FIGURE 4. Blood pressure (BP) target achievement per treatment phase. ABPM indicates ambulatory blood pressure monitoring; A,
amlodipine; Can, candesartan; O/OLM, olmesartan.

increased serum creatinine or potassium levels In a phase IIIb study (Daytime Systolic Ambulatory
reported. Blood Pressure With a Direct Switch Between Cande-

sartan Monotherapy and the Fixed-Dose Combination
DISCUSSION Olmesartan/Amlodipine in Patients With Uncontrolled
Patients being uncontrolled using 32 mg of candesartan Essential Hypertension [SEVICONTROL-1]) in the
experienced a further drop of BP when switched to an same issue of this Journal,'® we demonstrated that the
FDC of olmesartan and amlodipine. Treatment escala- direct switch from candesartan to olmesartan in FDC
tion was associated with edema in 1.8% (1) of patients. with amlodipine is effective.
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TABLE Il. Patient Safety
Phase | Phase I Phase I
(n=77) (n=62) (n=57)
Any AE 2 (2.6) 3(4.8) 1(1.8)
Drug discontinuation 1(1.3) 0 1(1.8)
because of AE
Hypotension 1(1.3)
Peripheral edema 1(1.6) 1(1.8)
Muscle pain 1(1.3)
Other 2 (2.3)
Abbreviation: AE, adverse event. Values are expressed at number
(percentage).

BP-Lowering Effect in Comparison
The efficacy of olmesartan/amlodipine has been evalu-
ated in 3 randomized, double-blind trials: the Combina-
tion of Olmesartan Medoxomil and Amlodipine Besylate
in Controlling High Blood Pressure (COACH) compared
the efficacy of the dual combination with its component
monotherapies,m1 and 2 further trials evaluated the
combination in patients with madequate response to
amlodipine or olmesartan monotherapy'>'? but used the
lower dose combination of olmesartan 20 mg and
amlodipine 5 mg, making a direct comparison difficult.
In the COACH trial, combination of olmesartan
40 mg/amlodipine 10 mg led to a further 13.1 mm Hg
systolic BP reduction compared with olmesartan 40 mg
monotherapy using office measurement (8.5 mm Hg
diastolic BP reduction). Office BP target achievement
(BP <140/90 mm Hg) in that trial was 54% with
olmesartan 40 mg/amlodipine 10 mg and thus compa-
rable to our own data presented here. Other trials with
olmesartan and valsartan showed similar results regard-
ing BP reductions with combination theraples 1n com-
parison to the component monotherapies.'*!” Smith
and colleagues reported a significant and persistent
reduction in BP over 52 weeks for the combination of
amlodipine and valsartan and optional addition of
hydrochlorothiazide with forced titration up to amlod-
ipine 10 mg and valsartan 160 mg.'” Reduction in
office systolic/diastolic BP from baseline was 22.8/
18.1 mm Hg for a high-dose regimen vs placebo in that
study. Overall target achievement rates (<140/90 mm
Hg in nondiabetic and <130/80 mm Hg in diabetic
patients) were 49.1%. The following differences in trial
design vs our own study appear noteworthy: (1) the trial
duration was 2 weeks longer in the COACH study than
in our own, (2) they used office measurements instead of
ABPM, (3) the trial was substantially larger with about
160 patients per treatment group, (4) it was randomized
and used placebo control while we had a sequential trial
design, (5) we used the threshold of <140/90 mm Hg for
all patients during office BP measurement. Taken
together these differences may explain why the BP
reduction in COACH was larger than in our own
observations.
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ABPM vs OBPM

None of the above-mentioned studies used ABPM for
efficacy analysis of different antihypertensive treatment
strategies. Study results substantlally differ if single
measurements are compared.'®' In our study, a com-
parable BP-lowering effect was seen throughout all
measurements in the ambulatory and office setting with
a slightly higher rate of BP target achievement using
ABPM compared with OBPM. Differences between the
two methods are of specific interest since ABPM is not
prone to the white-coat effect and related BP elevations
frequently seen during office measurement, and there-
fore may not translate into persistently elevated BP
values.'” We observed only minor numerical differences
in the treatment effect between ABPM and OBPM. This
may be explained by the OBPM-obtaining technique,
which was used to generate BP values. An average value
of 3 measurements taken after at least 5 minutes of rest
had to be recorded, not only one random measurement.
This approach minimizes BP differences between both
techniques.

Safety and Tolerability

In the aforementioned COACH trial,®!! 26.9% of
patients experienced a drug-related treatment-emergent
AE. Peripheral edema was the most common adverse
event affecting 385 of the 1940 patients (19.8%). Other
reported AEs were headache (6.7%), dizziness (3.9%),
and fatigue (3. 2%). Edema in particular was less frequent
in patients receiving the combination treatment com-
pared with amlodipine alone. Smith and colleagues'”
reported that frequent AEs in the low- and high-dose
regimen were peripheral edema (9.7% and 17.1%),
nasopharyngitis (8.1% and 7.2%), and dizziness (5.2%
and 7.0%), respectively. Incidence of SAEs was 3.7%
with the low-dose and 4.1% with the high-dose regimen.
Our own data support these previous data. Our sample
size, however, was not sufficient to finally evaluate safety
of this approach and might have been too small to detect
less frequent side effects of the treatment switch.

Limitations

The study was an open-label, single-arm study within
the current labeling of most FDCs that require BP being
not sufficiently controlled on one of the components of
the later FDC therapy. The absence of a control group,
however, only allows to compare sequential BP values
and these may be prone to bias. Because of the setting in
Germany, we were not able to enroll black hypertensive
patients (excluded) and thus the results only apply to
patients of Caucasian ethnicity.

We determined our sample size (44 evaluable
patients) based on the estimated mean systolic daytime
BP using ABPM, and although we enrolled more
patients, only 33 were finally available for the analyses.
This does not, however, compromise the study results,
but may have resulted in the inability to verify the
reduction in nighttime BP (a secondary endpoint), which
did not reach statistical significance (Figure 3).
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CONCLUSIONS

Patients of Caucasian ethnicity with moderate essential
hypertension, uncontrolled on candesartan monothera-
py, experienced a further drop in BP when receiving an
FDC of olmesartan and amlodipine.
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