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Amlodipine 2.5mg once daily in older hypertensives: a
Brazilian multi-centre study
Décio Mion Jra, Katia C. Ortegaa, Marco A. M. Gomesb, Osvaldo Kohlmann Jrc,
Wille Oigmand and Fernando Nobree

Objectives The use of low-dose amlodipine has not yet

been well established in the elderly. This study therefore

aimed to evaluate the efficacy and tolerability of

low-dose amlodipine in elderly patients with Joint National

Committee VI stage I or II hypertension.

Patients and methods Sixty-five hypertensive individuals

(aged 66.3±5.3 years) received amlodipine 2.5mg per day

for 12 weeks before and after two periods of 4 weeks of

placebo. At weeks 0, 12 and 16, patients were submitted to

office, 24 h ambulatory blood pressure monitoring and

home blood pressure measurement.

Results Office systolic and diastolic blood pressure

showed decreases at weeks 8 (153±17, 90±9mmHg) and

12 (152±16, 90±9mmHg) compared with weeks 0

(164±16, 99±6mmHg) and 16 (162±19, 95±9mmHg).

During ambulatory monitoring, a decrease was observed in

the average 24h systolic and diastolic pressure at week 12

(143±13, 86±7mmHg) compared with weeks 0 (155±15,

93±6mmHg) and 16 (152±16, 92±8mmHg). A daytime

and night-time reduction in systolic and diastolic pressure

was observed on home blood pressure monitoring at week

12 (146±16/88±8, 144±16/93±8mmHg) compared

with weeks 0 (159±17/94±8, 161±19/93±8mmHg) and

16 (153±16/93±8, 154±17/92±8mmHg). Adverse

reactions were infrequent.

Conclusions Amlodipine at a dose of 2.5mg per day

showed efficacy and good tolerability in elderly

hypertensives. Blood Press Monit 9:83–89 �c 2004 Lippincott

Williams & Wilkins.
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Introduction
Despite the benefits of hypertensive treatment for the

elderly, this population is often treated inappropriately

[1–3]. There is evidence that blood pressure control is

even more beneficial for older than for younger indivi-

duals. Several studies have shown that the treatment of

hypertension in patients between the ages of 60 and 69

has been responsible for a decrease of 30% in all

cardiovascular complications, 26% of fatal coronary events

and 33% of encephalic events. Nevertheless, many older

patients are deprived of the benefits of antihypertensive

treatment [4,5].

Amlodipine is considered to be a useful antihypertensive

for treating elderly patients, with evidence that it is even

more effective in this population than in individuals

younger than 65 years of age [6,7]. In addition, amlodipine

has been shown to be well tolerated by the elderly [8,9].

With the aim of reducing the incidence of adverse events,

the use of low-dose antihypertensives has become a

current trend. The purpose of the present study was to

assess the efficacy and tolerability of amlodipine admi-

nistered at a low dose (2.5mg per day) to elderly patients

with Joint National Committee (JNC) VI stage I or II

hypertension [10].

Patients and methods
Ambulatory patients of both sexes and various races aged

60 years or over, with a body mass index of less than 30 kg/

m2, a diagnosis of essential hypertension and off all

antihypertensive therapies for at least 4 weeks were

included in the present study.

Hypertension was diagnosed when the average of the last

two diastolic blood pressure readings out of a set of three

measurements performed in the sitting position in the
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office (office blood pressure measurement, OBPM) at

visit 2 after a 4 week placebo phase ranged from 90 to

109mmHg. Moreover, patients needed a mean diastolic

blood pressure higher than 85mmHg and a systolic blood

pressure greater than 135mmHg during the 24 h

ambulatory blood pressure monitoring (ABPM) following

the placebo phase to exclude patients with white-coat

hypertension. Because the study aimed to analyse the

efficacy of amlodipine 2.5mg in patients with hyperten-

sion both in the office and during ABPM, the inclusion of

white-coat hypertensives could make it difficult to

interpret the results. The diagnosis of white-coat

hypertension was established when office systolic blood

pressure was Z 140mmHg or diastolic blood pressure

Z 90mmHg and the ABPM mean systolic and diastolic

blood pressure were <135/85mmHg during the daytime.

Additional reasons for exclusion from the study were:

1. angina pectoris;

2. acute arrhythmia or atrioventricular block greater than

first degree;

3. a history of secondary hypertension caused by

hyperaldosteronism, phaeochromocytoma, renal artery

stenosis, aorta coarctation or Cushing’s disease or

syndrome;

4. hepatic dysfunction indicated by the medical history

or clinically abnormal hepatic function tests (alkaline

phosphatase, total bilirubin, glutamic-oxaloacetic

transminase);

5. renal failure indicated by elevated creatinine

(>1.4mg/dl) and urea serum values;

6. orthostatic hypotension because of non-compensated

autonomic dysfunction arising from a change in

hydration or medication;

7. evidence of class III or IV cardiac failure according to

the New York Heart Association criteria;

8. concomitant therapy with other antihypertensives;

9. malignant hypertension or a diastolic blood pressure of

over 109mmHg;

10. medical conditions that could interfere with the

patients’ participation until the end of the study, or

adverse effects increasing the risk to the patients;

11. a previous history of hypersensitivity to calcium

antagonists;

12. blood donation during the study;

13. a history of alcoholism, drug abuse or mental

disturbance that could nullify the free informed

consent or limit the patients’ capacity to meet and

understand the protocol rules;

14. participation in any other drug study in the month

previous to entering this study or concomitantly

with it.

Following a 4 week placebo phase (visits V1 and V2,

weeks – 4 to 0), patients were given a single 2.5mg dose

of amlodipine in the morning for 12 weeks (visits V2–V4,

weeks 0–12). At the end of this period, patients entered

another 4 week placebo phase (visits V4 and V5, weeks

12–16).

At each visit (V1–V5), a clinical evaluation was per-

formed, including identifying adverse reactions and

measuring body weight, heart rate and blood pressure

by OBPM. Compliance with treatment was analysed by

counting pills. During visits V2, V4 and V5 (corresponding

to weeks 0, 12 and 16), blood pressure was also taken by

ABPM and home blood pressure measurement (HBPM).

As HBPM was performed for 7 consecutive days, the

procedure started at weeks – 1, 11 and 15 and ended at

weeks 0, 12 and 16, respectively (Fig. 1).

When diastolic blood pressure at any visit was greater

than 110mmHg after amlodipine was started, the

medication was suspended and the patient withdrawn

from the study. Because the study was aimed at

evaluating amlodipine in patients who complied with

the prescribed medication regimen, as evidenced by a pill

count of 80–100%, those who demonstrated a pill count

lower than 80% at two consecutive visits were also

withdrawn.

Fig. 1
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OBPM was performed at all visits, the measurement

being, whenever possible, taken by the same person.

Measurements were taken after patients had been seated

for 5min and always on the arm that showed higher blood

pressure readings. A properly calibrated mercury sphyg-

momanometer and a bladder with an appropriate size to

wrap at least 80% of the arm circumference were used.

Systolic and diastolic blood pressure levels were regis-

tered, being identified respectively at the moment the

sound started and finished (Korotkoff ’s phases I and V).

The average of the last two measurements out of a set of

three was used as a representative blood pressure value at

each visit. In case the difference between the last two

readings was higher than 10mmHg, additional measure-

ments were obtained until the difference between the

two last measurements was lower than 10mmHg. Heart

rate was measured immediately before blood pressure

determination.

ABPM was performed by using SpaceLabs equipment

model 90207 (SpaceLabs Medical, Redmond, WA, USA)

[11]. Measurements were taken every 15min from 0700 h

until 2300 h and every 20min from 2301 h to 0659 h.

Records were considered suitable for the analysis when

they showed at least 80 measurements in a 24 h period.

Blood pressure was considered normal in ABPM when the

systolic blood pressure was less than 135mmHg and the

diastolic blood pressure less than 85mmHg for the total

examination period.

HBPM was carried out using the OMRON IC–intensive

control equipment (Omron Healthcare Inc, Vernon Hills,

Il, USA) [12]. Three measurements were taken in the

morning prior to taking amlodipine and another three

measurements at night before dinner for 7 days. All

measurements were taken with the patient seated. Blood

pressure was considered normal during ABPM when the

systolic pressure was below 135mmHg and the diastolic

pressure below 85mmHg, considering all the measure-

ments taken.

The size of the sample was calculated in 75 patients

based on JNC VI hypertension stage I or II factor,

admitting an alpha error of 5% and a beta error of 10%

with a power of 90%. Each of the five research centres

therefore included 50% of patients (seven or eight

patients) showing a diastolic blood pressure of between

90 and 99mmHg and 50% showing one between 100 and

109mmHg.

Response classification for efficacy analysis at week 12

(visit 4) was undertaken as follows:

1. Office sitting diastolic blood pressure: a) category 1:

diastolic blood pressure <90mmHg; b) category 2:

diastolic blood pressure Z90mmHg and a Z10mmHg

decrease according to baseline; c) category 3: diastolic

blood pressure 90mmHg and a Z 10mmHg decrease

according to baseline.

2. Office sitting systolic blood pressure: a) category 1:

systolic blood pressure <140mmHg; b) category 2:

systolic blood pressure Z140mmHg and a Z10mmHg

decrease according to baseline; c) category 3: systolic

blood pressure Z140mmHg and a Z10mmHg

decrease according to baseline.

Statistical blood pressure analysis was performed by

analysis of variance (ANOVA) followed by multiple

comparisons (Newman-Keuls/Tukey HSD) with regard

to JNC VI hypertension stage I or II factor. When variance

homogeneity was not observed, ANOVA was replaced

with Friedman or Mann–Whitney tests. Primary efficacy

was evaluated by office blood pressure levels.

All patients freely signed an informed consent form. The

study protocol was approved by the ethical research

committees of all the institutions involved in the study.

Results
One hundred and fifty-nine patients were initially

included in this study. Of these, 94 (59%) patients were

withdrawn, including 48 because of white-coat hyperten-

sion. Other reasons for exclusion were:

1. protocol violation – 19 patients;

2. discontinuance – 10 patients;

3. pill counts lower than 80% – 4 patients;

4. surgery that prevented the patients from continuing in

the study – 2 patients;

5. an inability to apply HBPM correctly – 1 patient;

6. the presence of an adverse effect with placebo – 1

patient;

7. non-referred reason – 9 patients.

Therefore, of the initial 159 patients, 65 patients were

included in the efficacy analysis because they completed

all their visits; 49.3% of the 65 had JNC VI hypertension

stage I, and 50.7% had JNC VI hypertension stage II.

Eighty-nine patients were included in the tolerability

analysis because they received at least one dose of

amlodipine.

The patients’ mean age was 66.3±5.3 years (range 60–87

years). Forty-seven (72.3%) were female. Racially, the

patients included 53.6% white, 14.5% black, 29.0%

mulatto and 2.9% Asian individuals. The group’s anthro-

pometric evaluation showed a mean height of

157.7±8.4 cm, a mean weight of 67.0±11.3 kg and a

mean body mass index of 27.0±3.6 kg/m2.

Blood pressure values obtained in the phases of the study

by the three methods used are shown in Fig. 2. Office

systolic and diastolic blood pressure measurements

showed decreases (P<0.05) at weeks 8 (153±17,
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90±9mmHg) and 12 (152±16, 90±9mmHg) com-

pared with weeks 0 (164±16, 99±6mmHg and 16

(162±19, 95±9mmHg), as shown in Table 1. In the

ABPM evaluation, a decrease (P<0.05) was observed in

average 24 h systolic and diastolic blood pressure at week

12 (143±13, 86±7mmHg) when compared with weeks

0 (155±15, 93±6mmHg) and 16 (152±16,

92±8mmHg). The systolic and diastolic night-time

blood pressure fall showed no change. There was a

significant decrease in mean systolic and diastolic blood

pressure at week 12 compared with weeks 0 and 16

(Table 2). Similarly, a daytime and night-time systolic and

diastolic blood pressure reduction (P<0.05) on HBPM

was observed at week 12 (146±16/88±8, 144±16/

93±8Hg) when compared with weeks 0 (159±17/

94±8, 161±19/93±8mmHg) and 16 (153±16/93±8,

154±17/92±8mmHg) (Table 3). Heart rate, as eval-

uated by OBPM, ABPM and HBPM, and body weight did

not change during the study.

Office pulse pressure measurements showed a decrease

(P<0.05) at week 12 (62±13 bpm) when compared

with weeks 0 (65±15 bpm) and 16 (67±16 bpm). In the

ABPM evaluation, a decrease (P<0.05) was observed in

awake pulse pressure at week 12 (57± 11 bpm) in

comparison with weeks 0 (61±13 bpm) and 16

Fig. 2
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(61±1bpm). In the HBPM evaluation, a decrease

(P<0.05) was observed in pulse pressure at week 12

(57±13 bpm) compared with weeks 0 (63±14 bpm)

and 16 (60±13 bpm).

The outcome analysis of the group of patients with JNC

VI stage I hypertension did not show any difference when

compared with the analysis of those with JNC VI stage II

hypertension. According to patient classification, how-

ever, blood pressure was higher in patients with JNC VI

stage II hypertension with OBPM. On ABPM, daytime

systolic blood pressure in the group with stage II

hypertension showed statistically significant higher levels

when compared with night-time and 24 h systolic blood

pressure, which were no different. Daytime, night-time

and 24 h diastolic blood pressure were, however, statisti-

cally significantly higher in the group with JNC VI stage

II hypertension than with JNC VI stage I hypertension.

HBPM showed higher values of night-time diastolic and

systolic blood pressure and daytime diastolic blood

pressure higher in patients with JNC VI stage II

hypertension but no difference in daytime systolic blood

pressure.

According to the response classification for efficacy

analysis by OBPM at week 12 (visit 4), it was observed

that:

1. Office sitting diastolic blood pressure: a) 28 (41%)

patients had a diastolic blood pressure <90mmHg –

category 1; b): 8 (12%) patients had a diastolic blood

pressure Z 90mmHg and a Z 10mmHg decrease

compared with baseline – category 2; c): 29 (42%)

patients had a diastolic blood pressure Z 90mmHg

and a <10mmHg decrease compared with baseline –

category 3.

2. Office sitting systolic blood pressure: a) 13 (20%)

patients had a systolic blood pressure <140mmHg –

category 1; b) 26 (40%) patients had a systolic blood

pressure Z 140mmHg and a Z 10mmHg decrease

compared with baseline – category 2; c) 11 (17%)

patients had a systolic blood pressure Z 140mmHg

and a < 10mmHg decrease when compared with

baseline – category 3.

There was thus a 52% office blood pressure responsive-

ness (categories 1 and 2) when considering diastolic blood

pressure and one of 60% for systolic blood pressure.

Concerning tolerability, 38 patients (43%) reported some

adverse events. The most common were headache (17%),

dizziness (10%), tiredness (7%), and oedema (5.6%).

Exactly half of the adverse events stated were classified

as being mild, 35% as moderate and only 3% as severe. In

12%, it was not stated how severe they were. Events

considered to be severe were heartburn and epigastralgia,

reported by only one patient.

Discussion
Amlodipine is a dihydropyridinic antihypertensive of the

calcium channel antagonist group, whose half-life allows

for the use of a daily single dose [13–15] in hypertension

control while showing good tolerability [16]. The

TOMHS study [17], carried out on patients with mild

and moderate hypertension, showed that amlodipine was

as efficient as other antihypertensives tested; it was,

however, the only drug used during the 4 years of the

study, whose patients demonstrated more than 80%

treatment compliance.

Some studies [18–20] found that the antihypertensive

effects of amlodipine and hydrochlorothiazide were

comparable and showed a long-term effect. Other trials

[21–23] have demonstrated an adequate 24 h control of

blood pressure in patients with mild and moderate

hypertension who received a single daily dose of either

atenolol or amlodipine.

Table 1 Office systolic blood pressure, diastolic blood pressure
and heart rate measurements (mean±SD)

Systolic blood
pressure (mmHg)

Diasotlic blood
pressure (mmHg)

Heart rate (bpm)

Week –4(n= 69) 156 ± 18 94 ± 8 75 ± 9
Week 0 (n= 69) 164 ± 16 99 ± 6 77 ± 9
Week 8 (n= 68) 153 ± 17* 90 ± 9* 77 ± 10
Week 12 (n= 65) 152 ± 17* 90 ± 9* 78 ± 10
Week 16 (n= 64) 162 ± 19 95 ± 9 78 ± 10

*P< 0.0001 week 12aweek 0 and 16, week 8aweek 0 and 16.

Table 2 Systolic (SBP) and diastolic (DBP) ambulatory blood
pressure measurements by daytime, night-time and 24h
(mean±SD)

Daytime SBP/
DBP(mmHg)

Night-time SBP/
DBP(mmHg)

24 h SBP/
DBP(mmHg)

Week 0 (n= 69) 157 ± 14/96 ± 7 145 ± 18/84 ± 8 155 ± 15/93 ± 6
Week 12 (n= 65) 145 ± 13*/89 ± 7* 136 ± 14*/79 ± 7* 143 ± 13*/87 ± 7*

Week 16 (n= 59) 155 ± 16/95 ± 8** 143 ± 17/83 ± 9 152 ± 16/92 ± 8

*P< 0.0001 week 12aweek 0 and 16;
**P< 0.0001 week 0aweek 16.

Table 3 Systolic (SBP) and diastolic (DBP) home blood pressure
measurements during 7 days, daytime and night-time (mean±SD)

Daytime SBP/DBP
(mmHg)

Night-time SBP/DBP
(mmHg)

Week 0 (n= 69) 159 ± 17/94 ± 8 161 ± 19/93 ± 8
Week 12 (n= 65) 146 ± 16*/88 ± 8* 144 ± 16*/86 ± 8*

Week 16 (n= 58) 153 ± 16**/93 ± 8** 154 ± 17**/92 ± 8**

*P< 0.0001 week 12aweek 0 and 16;
**P< 0.00001 week 0aweek 16.
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In the elderly, the efficacy of amlodipine has been shown

by the ability of increasing doses of 2.5mg intravenously

administered [24] and 2.5, 5.0 and 10mg administered

orally to decrease both OBPM and ABPM readings [25].

Frick et al. [26] reported that amlodipine produced a

dose-dependent decrease in blood pressure, with 2.5mg

as the minimum effective dose that was well tolerated;

the mean age of patients studied was, however, 50.3

years. Other authors [27–29] have also suggested that low

doses of amlodipine can control blood pressure, minimiz-

ing adverse effects reported as being dose dependent.

Once again, no study tested the efficacy of a 2.5mg dose

exclusively in elderly patients. Pascual [29] analysed the

role of amlodipine in the treatment of elderly people and

concluded that this medication is appropriate for use in

people over 75 years of age. Based on hypertension

treatment guidelines, the author stated, however, that

the initial dose should be at least 5.0mg for this specific

population.

The present study showed that it is possible to obtain

52% and 60% respectively of elderly patients responsive

to treatment with low-dose amlodipine at 2.5mg per day,

when considering office diastolic and systolic blood

pressure. In a study carried out by Prisant et al. [27], it
was necessary to increase the dose of medication in

43% of non-elderly patients using amlodipine at 2.5mg

per day to control blood pressure, with a mean dose of

5.7mg per day being used. In addition, in the study

performed by Frick et al. [26], 89% of patients using

amlodipine at 2.5mg per day who were also non-elderly

had to have this dose doubled for their blood pressure to

be controlled.

The low incidence of adverse effects must be considered.

Of particular interest is the low incidence of oedema,

being observed in only 3.4% of the patients with JNC VI

stage I hypertension and 2.2% of those with stage II

hypertension. This undesirable effect was found in only

5.6% of the patients studied. Evaluations performed in

other studies with calcium channel antagonists [30,31]

showed higher percentages, possibly because of higher

doses.

Previous trials have been performed to compare blood

pressure evaluation by OBPM, ABPM and HBPM [32].

Such trials are justified when the differences found

between blood pressures obtained by the three methods

are analysed. Comparing values obtained by OBPM,

ABPM and HBPM, significantly higher blood pressure

values have usually been observed when OBPM is used

instead of ABPM and HBPM. On the other hand, values

found by ABPM and HBPM have not shown any

significant differences. In the present study, blood

pressure evaluation was performed by OBPM, ABPM

and HBPM; however, the criterion used for evaluation of

efficacy was systolic and diastolic blood pressure obtained

by OBPM.

In this study, it is suggested that amlodipine at a dose of

2.5mg is efficacious in the elderly considering that 60% of

patients are responsive and 20% achieve effective office

systolic control (systolic blood pressure <140mmHg).

Regarding office diastolic blood pressure, 52% of patients

were responsive, whereas 41% had a diastolic blood

pressure <90mmHg. The level of tolerability found was

readily acceptable, with oedema present in only 5.6% of

patients. An important practical finding of this study is

that amlodipine at 2.5mg per day can be suggested for

the initial treatment of hypertension in the elderly.
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