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ABSTRACT

Current treatment guidelines for hypertension in both Europe and the USA stress the importance of aggressive blood
pressure control. When monotherapy is not enough to reach treatment targets, there is a need for combination regimens
that have both high efficacy and good tolerability. The aim of this study is to evaluate the efficacy and tolerability of the
combination therapy candesartan and amlodipine in patients with hypertension not satisfactorily controlled by mono-
therapy. Patients with uncomplicated essential hypertension not satisfactorily controlled by monotherapy, which is
candesartan 8 mg or amlodipine 5 mg, were eligible. Candesartan 8 mg and amlodipine 5 mg were given for 12 weeks.
13 patients who received candesartan 8 mg previoursly were assigned to the candesartan group and 8 patients who
received amlodipine 5 mg previoursly were assigned to the amlodipine group. Sitting systolic blood pressure (SBP) at
baseline was 151.9 + 11.6 mmHg in the candesartan group, and 154.6 + 7.6 mmHg in the amlodipine group. Sitting
diastolic blood pressure (DBP) was 93.2 + 13.1 in the candesartan group, and 80.4 + 14.7 in the amlodipine group.
DBP in the amlodipine group was lower than that in the cadesartan group (P = 0.036). After the combination therapy,
SBP was significantly reduced in the two groups. DBP showed significant reduction in the amlodipine group. The rate
of achieving blood pressure goals was 4% at baseline and significantly increased to 58% after the combination therapy.
These results showed that candesartan 8 mg/amlodipine 5 mg are effective lowering blood pressure after 12 weeks in
patients not adequately controlled by monotherapy.
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1. Introduction

Angiotensin II type I (AT1) receptor antagonists are a
widely used class of antihypertensive agents. Candesar-
tan is a selective long-acting ATI receptor antagonist.
The drug is administered orally as candesartan cilexetil,
an ester prodrug that is rapidly and completely converted
to the active moiety during gastrointestinal absorption. [1]
Previous studies have shown candesartan cilexetil to be
efficacious and well tolerated in patients with mild-to-
moderate essential hypertension [2,3]. There is evidence
that it may confer target organ protection beyond that at-
tributable to the reduction of blood pressure [4-6]. Recent
studies have shown that candesartan also has favorable
effects on mortality and cardiovascular morbidity in pa-
tients with chronic congestive heart failure [7-9]. How-
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studies suggest that antihypertensive mono- therapy gen-
erally controls blood pressure in only 50% to 60% of
patients [10]. Current treatment guidelines for hyperten-
sion in both Europe and the USA stress the importance of
aggressive blood pressure control [11,12]. When mono-
therapy is not enough to reach treatment targets, there is
a need for combination regimens that have both high
efficacy and good tolerability. Indeed, there is evidence
that some 40% - 60% of patients with hyper- tension will
need such combination treatment, largely depending on
the amount of BP reduction needed to reach target BP
[11-13].

The aim of this study is to evaluate the efficacy and
tolerability of the combination therapy candesartan and
amlodipine which is the commonly-used calcium channel
blocker, in patients with hypertension not satisfactorily
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controlled by monotherapy.
2. Methods

Patients with uncomplicated essential hypertension not
satisfactorily controlled by monotherapy, which is can-
desartan 8 mg or amlodipine 5 mg, were eligible. Can-
desartan 8 mg and amlodipine 5 mg were given orally
once daily in the morning. The subjects were 21 outpa-
tients of our hospital who consented to participation in
this study. Informed consent was obtained from all pa-
tients recruited into the study. The inclusion criteria were
a sitting systolic blood pressure (SBP) greater than 130
mmHg or a sitting diastolic blood pressure (DBP) greater
than 80 mmHg with monotherapy. The primary objective
was to evaluate the effects of the combination therapy of
candesartan 8§ mg and amlodipine 5 mg on sitting BP for
12 weeks. 13 patients who received candesartan 8§ mg pre-
vioursly were assigned to the candesartan group and 8
patients who received amlodipine 5 mg previoursly were
assigned to the amlodipine group. Safety variables were
adverse events, adverse drug reaction, haematology, blood
chemistry, urinary, and physical examination.

3. Clinical Procedures

At Visit 1 (week -2), eligible patients were enrolled, and
continued with their existing monotherapy up to Visit 2
(week 0). At Visit 2, eligible patients received the other
drug which is candesartan 8 mg or amlodipine 5 mg, to
be continued up to Visit 3 (week 2). At Visit 3, efficacy
and safety of treatment were assessed. Blood pressure
measurements were made at about the same time in the
morning, after sitting for at least ten minutes.

4. Statistical Analyses

Blood pressure was evaluated by analysis of covariance
with the baseline value as the covariate. Blood pressure
and laboratory results were evaluated using paired t-test
where appropriate. Differences in the categorical data
were analyzed by y* analysis, and the Fisher’s exact test
was used when appropriate. Differences were considered
to be statistically significant when the P values was 0.05.

5. Results
5.1. Clinical Characteristics of the Patients

Clinical characteristics of patients are shown in Table 1.
Overall, 66.6% of patients were men, and the mean age
was 61.7 years. A total of 13 patients were assigned to
the cadesartan group, and 8 patients were assigned to the
amlodipine group. There were no significant differences
in age and sex ratio in the two groups at baseline.

5.2. Blood Pressure Monitoring
SBP and DBP of patients are shown in Figures 1-3.
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Table 1. Clinical Characteristics of Patients.

Amlodipine Candesartan P
group group Values
(N=238) (N=13)

Age (yrs) 68.0+10.5 57.9+17.6 0.227

Male sex (%) 6 (75.0%) 8 (61.5%) 0.856

(Sglf:l‘;lli;bl‘md PIESSUI®  1546+76  151.9+116 0213

Erilsr;‘ggc)bl""d PIesSUIe  gn4+147  932+£132  0.036

GOT (IU/) 233+4.7 329+243 0.231
Follow up 21.5+3.4 244+10.8 0.462
P Values 0.469 0.282

GPT (IU/1) 18.8 +4.44 48.0+55.1 0.212
Follow up 13.8+1.7 32.5+£273 0.223
P Values 0.113 0.311

BUN (mmol/l) 946.7+261.5 934.6+2863  0.804
Follow up 797.0+185.6 839.4+2322  0.372
P Values 0.464 0.069

Creatinine (umol/l) 69.4+14.9 70.6 = 16.1 0.7
Follow up 70.1 +£10.5 73.5+8.8 0.523
P Values 0.539 0.272

Na (mmol/l) 141.5+1.8 143.4+1.1 0.225
Follow up 141.7+1.5 141.5+2.4 0.18
P Values 0.13 0.018

K (mmol/l) 43+03 41+05 0.389
Follow up 45+0.3 4.0+0.3 0.372
P Values 0.13 0.67

CI (mmol/1) 102.5 +3.1 105.1+ 1.1 0.134
Follow up 103.0+1.0 104.5+1.4 0.035
P Values 0.89 0.18

Data are presented as the mean value + SD or percentage of patients.
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Figure 1. All patients.
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Figure 2. The amlodipine group.
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Figure 3. The candesartan group. Effects of the combina-
tion therapy with candesartan and amlodipine on blood
pressure. *P < 0.05 vs 0 month.

Values for sitting SBP at baseline was 151.9 + 11.6 in the
candesartan group, and 154.6 + 7.6 in the amlodipine
group. There was no significant differences between two
groups. However, Values for sitting DBP was 93.2 +
13.1 in the candesartan group, and 80.4 + 14.7 in the
amlodipine group. DBP in the amlodipine group was
lower than that in the cadesartan group (P = 0.036). After
the combination therapy, SBP was significantly reduced
in the two groups. On the other hand, DBP showed
significant reduction in the cadesartan group and no
significant reduction in the amlodipine group. There was
no significant differeces between two groups after the
combination therapy. The rate of achieving blood pres-
sure goals was 4% at baseline and significantly increased
to 58% after the combination therapy.

5.3. Laboratory Characteristics of Patients

Laboratory characteristics of patients are shown in Table
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1. There were no significant differences in liver function
or renal function in the two groups at baseline or at
follow-up. Serum chloride in the amlodipine group was
lower than that in the candesartan group (P = 0.035) and
serum sodium at follow up was lower than that at base-
line in the candesartan group (P = 0.018).

5.4. Safety of Treatment

The combination therapy was well tolerated in all
patients, and no patients had side effects and there was
no adverse events in the two groups.

6. Discussion

The CASTLE study have evaluated the efficacy and to-
lerability of candesartan cilexetil and amlodipine in an
8-week in patients with mild hypertension [14]. There
were no significant differences between the candesartan
cilexetil and amlodipine regimens for reducing BP. How-
ever, patients were uptitrated to candesartan cilexetil 32
mg or amlodipine 10 mg once daily in this study. In the
present study, DBP in the amlodipine group was lower
than that in the cadesartan group at baseline. After the
combination therapy, DBP showed significant reduc- tion
in the candesartan group and no significant reduction in
the amlodipine group. These results may suggest that
amlodipine reduces DBP higher than candesartan cilexetil
in patients with hypertension not satisfactorily controlled
by monotherapy.

Farsang et al. demonstrated that co-administration of
candesartan cilexetil and amlodipine resulted in statisti-
cally significant greater blood pressure reductions than
the monotherapy in patients with primary hypertension
[15]. However, patients were randomized to once-daily
treatment with candesartan cilexetil 8 mg, amlodipine 5
mg, candesartan cilexetil 8 mg plus amlodipine 5 mg in
this study. This study had not demonstrated the course of
reduction of blood pressure. The present study demon-
strated that the combination therapy rapidly decreased
SBP and DBP, and significantly increased the rate of
achieving blood pressure goals from 4% at baseline to
58% in patients not adequately controlled by monothe-
rapy.

The combination of candesartan cilexetil and am-
lodipine was very well tolerated in the present patients.

Amlodipine and candesartan cilexetil significantly
increase in urine flow, renal sodium, chloride and po-
tassium excretion. [16,17] The present study demon-
strate that serum chloride in the amlodipine group was
lower than that in the candesartan group and serum
sodium at follow up was lower than that at baseline in
the candesartan group. However, values of serum
sodium and serum chloride were within the normal
range. CASE-J Ex is in progress to evaluate the long-
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term effects of candesartan and amlodipine on cardio-
vascular mortality and morbidity in high-risk hyper-
tensive patients [18].

In summary, our results show that candesartan 8 mg/
amlodipine 5 mg are effective lowering blood pressure
after 12 weeks in patients not adequately controlled by
monotherapy.
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