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Suboptimal management of hypertension is often a
result of poor patient compliance in the form of missed
doses of their antihypertensive medication. This multi-
centre, randomised, double-blind, parallel-group trial
was designed to compare the persistence of the
antihypertensive efficacy of the amlodipine and nifedi-
pine gastrointestinal therapeutic system (GITS) after two
‘missed doses’, and also to compare the drugs’ overall
efficacy and safety in Asian patients with mild-to-
moderate essential hypertension. Following a 2-week
placebo run-in period, 222 patients were randomised to
receive either amlodipine (5 mg daily, increased after 6
weeks if necessary to 10 mg daily, n¼ 109) or nifedipine
GITS (30 mg daily, increased after 6 weeks if necessary
to 60 mg daily; n¼ 113) for 12 weeks. A placebo was then
substituted for further 2 days with continuous ambula-
tory blood pressure (BP) monitoring. The increases in

the last 9 h of mean ambulatory BP on day 2 after
treatment withdrawal were significantly less with amlo-
dipine than with nifedipine GITS: 4.477.0 vs
11.2711.3 mmHg for systolic BP (Pp0.0001) and
2.476.3 vs 6.076.0 mmHg for diastolic BP
(Pp0.0002). Significant differences between the two
drugs in mean 24-h ambulatory BP levels were already
evident on day 1 after withdrawal, even though there
were no significant differences on the final day of
treatment. No differences in safety parameters were
observed, and neither drug caused any serious or
severe treatment-related adverse events. In conclusion,
amlodipine provides greater protection than nifedipine
GITS against loss of BP control following missed doses.
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Introduction

The benefits of antihypertensive therapy in reducing
the morbidity and mortality associated with mild-to-
moderate hypertension are well established, and

minimum acceptable targets for blood pressure (BP)
control (o140/o90 mmHg) have been recom-
mended in various national and international treat-
ment guidelines.1–3 In achieving these target levels,
the importance of consistent 24-h BP control has
been emphasized.4 Indeed, it is well known that BP
follows a circadian variation, usually (although not
always) characterised by lowest values around mid-
night and highest values in the morning, and the
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risk of cardiovascular events is greatest in the early
hours of the morning if BP is not controlled at this
time. Evidence of the benefits of consistent 24-h BP
control has come from an important study that
correlated regression of left ventricular hypertrophy
(LVH) more closely with treatment-induced changes
in 24-h ambulatory BP than with changes in clinic
supine BP measurements.5

Despite the considerable body of evidence for
the benefits of controlling elevated BP, the clinical
management of hypertension is often inadequate.6–8

A commonly encountered problem is less than
optimal acceptance of therapy by patients, particu-
larly if they are not able to detect any improvement
in their quality of life, leading to lack of compliance
with the prescribed regimen.9–11 In fact, noncom-
pliance with the treatment regimen, particularly in
the first year of treatment, is one of the primary
contributors to the large number of patients with
uncontrolled hypertension,7,11,12 and more than 50%
of patients who fail to achieve the goal BP levels
display suboptimal compliance rather than an
inadequate regimen.10 As noncompliance most
commonly takes the form of missing at least one
medication dose each week (‘drug holidays’),4,7

regimens that provide a sustained duration of effect
beyond 24 h may offer advantages by protecting
patients against loss of BP control when doses are
inadvertently omitted.

A number of studies have investigated whether
long-acting antihypertensives do indeed protect
patients against loss of BP control following missed
doses by deliberately inserting a placebo phase into
a steady-state drug regimen to mimic this pattern of
suboptimal compliance.4 We employed this design
in a multicentre study in Asian patients with mild-
to-moderate essential hypertension to compare the
persistence of the antihypertensive efficacy of two
commonly used calcium antagonists, amlodipine
and nifedipine gastrointestinal therapeutic system
(GITS), by substituting a placebo at steady state.

Both drugs have long durations of action and are
administered once daily. In addition to studying the
persistence of their antihypertensive efficacy after
‘missed doses’, we also sought to compare their
overall efficacy and safety in an Asian hypertensive
population.

Materials and methods

Study design

A randomised, double-blind, parallel-group clinical
trial was undertaken at 14 centres in Southeast Asia:
two each in China, Indonesia, Malaysia, Philip-
pines, Taiwan and Thailand, and one each in Hong
Kong and Singapore. The study was conducted in
accordance with the ethical principles contained in
the Declaration of Helsinki, and was approved by
Ethics Review Committees at each site. All patients
gave their written informed consent to participate in
the study.

The trial was designed primarily to compare the
duration of action of amlodipine with that of
nifedipine GITS by withdrawing each drug after it
had been given for 12 weeks and measuring the
patients’ BP for 72 h or more after the last dose. It
was also designed to compare the overall efficacy
and safety of the two agents in an Asian hyperten-
sive population. The study design and visit sche-
dule are shown in Figure 1.

Patients and medication

The patients enrolled were of Asian ethnicity and
were between 26 and 75 years of age. All had newly
diagnosed essential hypertension or a history of
essential hypertension, but were not currently
receiving antihypertensive medications (including
herbal medicines, where applicable). Hypertension
was defined as an average of two sitting diastolic

Figure 1 Study design and visit schedule: ABPM, 24-h ambulatory blood pressure monitoring; BP, blood pressure; HR, heart rate.
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blood pressure (DBP) values of 495 and
p115 mmHg documented on two separate occasions
at least 1 week apart (provided the difference was
not 410 mmHg), and as a mean daytime (0600 to
2200) ambulatory DBP of 490 mmHg. Criteria for
exclusion from the trial included a prior myocardial
infarction, stroke, transient ischaemic attack, bal-
loon dilatation of coronary arteries or coronary
artery bypass operation within the previous 6
months, pregnancy or lactation, the presence of
secondary, malignant or severe (4200/4115 mmHg)
hypertension, angina pectoris, heart failure (New
York Heart Association classes II–IV), serious ar-
rhythmias or greater than first-degree heart block,
clinically important hepatic or renal dysfunction,
orthostatic hypotension, a history of drug or alcohol
abuse, psychological/emotional disorders or other
conditions that might interfere with the conduct of
the study, and known hypersensitivity to calcium
antagonists.

Following a full assessment at the initial screen-
ing visit, the patients entered a 2-week placebo run-
in period, during which they received a dummy
tablet of each of the trial medications once daily. At
the end of this period, eligible patients were
randomised via a computer-generated procedure to
receive either amlodipine 5 mg or nifedipine GITS
30 mg once daily (at breakfast time) for the first
active treatment period of 6 weeks. To maintain
double-blind conditions, each group also received
placebo tablets of the alternative medication so that
all patients took two tablets per day. After 6 weeks, if
the target DBP of p90 mmHg had not been achieved,
dosages of the two drugs could be increased, at the
discretion of the investigator, to amlodipine 10 mg or
nifedipine GITS 60 mg once daily (at breakfast time)
for the second 6-week active treatment period-
Fprovided the patient had tolerated the initial
dosage. No other antihypertensive medications were
allowed.

At the end of the 12-week treatment phase,
placebo tablets were substituted for the active drug
in both groups and continued for a further 2 days
(‘drug holiday’ phase). Office BP was measured with
a standard sphygmomanometer in the sitting posi-
tion (mean of two recordings after 5 min rest) and
standing position (mean of two recordings). A 24-h
ambulatory BP monitoring (ABPM) was recorded
using a Spacelabs Ambulatory Blood Pressure
Monitor (model 90207-30). Prior to the actual study
conduct, the investigators underwent training on the
installation, usage and reporting of ambulatory BP
results.

Sitting and standing BP, heart rate (HR) and 24-h
ABPM were measured at the time points indicated
in Figure 1. All ABPM readings were analysed at the
University of Western Australia by personnel who
were blinded to the treatment allocation.

Standard haematology and biochemistry labora-
tory tests were performed at the initial screening and
end-of-treatment visits.

Assessment of efficacy

The Primary efficacy parameter was the change in
BP over the ‘drug holiday’ period, that is, the change
in the last 9 h of mean ambulatory BP values
between the end-of-treatment (week 12) and day 2
of the ‘drug holiday’ period. Differences in the last
9 h of mean ambulatory BP values were also
measured between baseline (week �1) and day 2 of
the ‘drug holiday’ period, and between baseline and
end-of-treatment.

Secondary efficacy parameters included: (1)
changes in mean 24-h ambulatory BP values be-
tween end-of-treatment and both day 2 and day 1 of
the ‘drug holiday’ period; (2) changes in mean
sitting clinic BP values between end-of-treatment
and day 2 of the ‘drug holiday’ period and between
baseline (randomisation) and end-of-treatment; (3)
changes in mean 24-h ambulatory BP values during
the daytime (0600 to 2200) and at night (midnight to
0600) between end-of-treatment and day 2 of the
‘drug holiday’ period, between baseline (week –1)
and day 2 of the ‘drug holiday’ period, and between
baseline and end-of-treatment; and (4) the ‘nondip-
per’ status, that is, the percentage of patients whose
average night time ambulatory BP was not X10%
less than their average daytime ambulatory BP at
baseline (week �1), end-of-treatment, and day 2 of
the ‘drug holiday’.

Assessment of safety

This was assessed via: (1) adverse events observed
by the investigators or volunteered by patients at
each study visit, regardless of a suspected causal
relationship to the study medication; (2) clinically
significant changes in physical examination find-
ings; and (3) changes in standard laboratory test
values requiring a change in drug dosage, disconti-
nuation, or other interventions.

Statistical analysis

Analyses were performed on the intent-to-treat (ITT)
patient population, which comprised all rando-
mised patients who received at least one dose of
study medication. All statistical tests were two-
sided and a significance value of Po0.05 was
applied using SASs 6.12. Baseline demographic
variables were reported as summary statistics (mean
and s.d. for age, and body weight and frequency for
sex) within each treatment group. The primary and
secondary efficacy parameters were analysed using
general linear models that provided for treatment,
centre, and treatment-by-centre interaction effects.
Treatment group differences were assessed using
least-squares means (LS means) and contrast state-
ments. ‘Dipper’ status was analysed using the
Cochran–Mantel–Haenszel model with centre as
the stratum variable.
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Results

A total of 222 patients, all of Asian ethnicity, were
considered eligible and were randomised to receive
either amlodipine (n¼ 109) or nifedipine GITS
(n¼ 113). All received at least one dose of the study
medications and the ITT population therefore
comprised 222 patients. As shown in Table 1, the
two treatment groups did not differ markedly for any
baseline characteristic, including coexisting disease
states and concomitant medications. Mean doses of
amlodipine and nifedipine GITS taken during weeks
1–6 of the treatment phase were 5.0 and 30 mg/day,
respectively, while during weeks 6–12, 67% of the
amlodipine and 53% of the nifedipine GITS patient
were uptitrated to 10 and 60 mg/day, respectively.

During the study, 19 patients were withdrawn, 11
from the amlodipine group (all for reasons unrelated
to the drug) and eight from the nifedipine GITS
group (one because of an adverse event considered
treatment-related and seven for reasons unrelated to
the drug). A further two patients (one in each group)
had o80% valid ambulatory BP recordings and

were also excluded from the efficacy analyses. Thus,
efficacy data were evaluable in 201 patients.

Efficacy outcome

Primary efficacy analyses: Differences in the last 9-h
mean ambulatory BP values between the last day of
active treatment and day 2 of the ‘drug holiday’
period in the two groups of patients are shown in
Figure 2. For both systolic BP (SBP) and DBP, the
increases that occurred following drug withdrawal
in the amlodipine group were statistically signifi-
cantly smaller than in the nifedipine GITS group
(SBP, Pp0.0001; DBP, Pp0.0002) (Figure 2). Statis-
tically significant differences between the two
groups were also apparent for the decreases in the
last 9-h mean ambulatory BP values from baseline
(week –1) to day 2 of the ‘drug holiday’ period (SBP,
Pp0.0001; DBP, Pp0.0004) (amlodipine: SBP
�15.77 11.8, DBP �8.97 8.5; nifedipine GITS:
SBP �8.67 9.7, DBP �5.576.0). However, there
was no significant difference between the two
groups in the decreases from baseline to the end-
of-treatment visit.

Secondary efficacy analyses: Changes in mean
24-h ambulatory BP values between the last day of
active treatment and day 2 of the ‘drug holiday’
period also showed statistically significant differ-
ences between the two groups, the increases
following drug withdrawal being significantly smal-
ler with amlodipine (Table 2). The difference
between the two groups was already apparent by
the first day of the ‘drug holiday’ period, as
the rises in SBP and DBP were again significantly
less with amlodipine on day 1 (SBP, Pp0.002; DBP,
Pp0.005). Plots of the hourly mean ambulatory BP
values over the 24-h period on day 2 of the ‘drug
holiday’ and on the last day of active treatment
(Figure 3) showed that the difference between the

Table 1 Demographic characteristics of the patients studied (ITT
population: n=222); all patients were of Asian ethnicitya

Characteristic Amlodipine
(n=109)

Nifedipine GITS
(n=113)

Gender
Males (n, %) 56 (51.4) 59 (52.2)
Females (n, %) 53 (48.6) 54 (47.8)

Age, years (mean7 s.d) [range] 50.2 (79.44) 50.6 (78.91)
[28–75] [26–75]

Duration of hypertension, years
(mean7s.d.) [range]

7.8 (77.45) 7.8 (76.97)

[0–32] [0–31]
Mean (7s.d.) baseline sitting BPb

Systolic (mmHg) 156.2 (714.2) 155.3 (715.1)
Diastolic (mmHg) 101.4 (76.6) 102.1 (77.2)

Coexisting disease statesc

(n, %)
39 (35.8) 45 (39.8)

Arthropathies 6 (5.5) 4 (3.5)
Diabetes mellitus 7 (6.4) 3 (2.7)
Ocular disorders 13 (11.9) 17 (15.0)
Upper respiratory tract

disorders
1 (0.9) 3 (2.7)

Metabolic and immune
disorders

9 (8.3) 7 (6.2)

Concomitant medicationsc

(n, %)
49 (45.0) 43 (38.1)

Analgesics 19 (17.4) 16 (14.2)
Antibacterial drugs 7 (6.4) 10 (8.8)
Antihistamines 7 (6.4) 7 (6.2)
Anti-inflammatory/antigout

drugs
14 (12.8) 20 (17.7)

Antihyperlipidaemic drugs 4 (3.7) 5 (4.4)
Vitamins 11 (10.1) 8 (7.1)

aPatient distribution: 42 from China, 25 from Hong Kong, 35 from
Indonesia, 15 from Malaysia, 64 from Philippines, 8 from Singapore, 9
from Taiwan, and 24 from Thailand.
bAt randomization; data shown are for patients who completed the
study (amlodipine 98; nifedipine GITS 105).
cMost commonly occurring coexisting diseases or commonly taken
concomitant medications are listed.

Figure 2 Rises in the last 9 h of ambulatory BP (mean7 s.d.) in
the two patient groups between the end-of-treatment (week 12;
visit 5) and day 2 of the ‘drug holiday’ (week 12+2 days; visit 6).
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two groups in terms of the divergence of SBP and
DBP values on these days was most apparent in the
early evening. Similar results were also seen for the
first day of the ‘drug holiday’ period (data not
shown).

Other analyses provided similar findings. Mea-
surements of the mean sitting BP (data not shown)
and of daytime (0600 to 2200) and night time
(midnight to 0600) mean ambulatory BP (Table 2)
showed significantly smaller increases in BP from
the end-of-treatment to day 2 of the ‘drug holiday’,
and significantly greater overall decreases from
baseline to day 2 of the ‘drug holiday’ in the
amlodipine group (data not shown), but there was
no significant difference between the two drugs for
the change in BP from baseline to end-of-treatment
(Table 2).

There were no significant changes in the dipper/
nondipper status during the trial.

Sitting HR did not change significantly in either
arm from baseline to the end of active therapy (76.4
to 75.8 on amlodipine and 76.8 to 76.3 on nifedipine
GITS).

Safety outcome

Safety data were available for all 222 patients
randomised (ITT population). During the study,
treatment was withdrawn in one patient from each
group owing to a treatment-emergent adverse event.
The patient in the amlodipine group experienced an
unstable angina episode, but this was not consid-
ered related to the study drug by the treating
physician. The patient in the nifedipine GITS group
experienced generalised weakness, oedema, palpita-

tion, muscle pain and shortness of breath, and this
was assessed as drug related by the treating
physician.

Adverse events considered causally related to the
study medications were similar in distribution and
occurred in a similar number of patients in each
group: 16 (14.7%) receiving amlodipine and 16
(14.2%) receiving nifedipine GITS (Table 3). Most
were mild in intensity and no serious or severe
events classified as treatment-related occurred with
either agent.

No consistent clinically important laboratory
abnormalities were encountered during the trail.

Discussion

Although there is no definitive evidence from long-
term, randomised, prospective studies, the optimal
antihypertensive drug can, intuitively, be defined as
one that achieves consistent BP control over a full
24-h dosage interval,4 since such agents are probably
better able to provide protection against whatever
risk of sudden death, heart attack or stroke occurs
with the abrupt increase of BP on arising from an
overnight sleep. This has been recognised by the US
Joint Committee on the Prevention, Detection,
Evaluation and Treatment of High Blood Pressure
(1997),1 which has further defined the optimal
antihypertensive agent as one that has at least 50%
of its peak effect remaining at the end of 24 h. This is
because noncompliance is commonplace in hyper-
tension management, and patients often miss at least
one dose of their medication each week. Thus, drugs
with a sustained antihypertensive effect offer the
advantage of activity beyond the end of the regular

Table 2 Other ambulatory BP comparisons in evaluable patients (n=201) who completed the studya

Outcome analyses Change in BP between visits (mmHg) Difference (A vs N)

Amlodipine (A) Nifedipine GITS (N) (95% CI) [P-value]
(n=97) (n=104)

Rise in mean 24 h ambulatory BP after two
missed doses vs end -of-treatment

SBP +4.8 (7 6.2) +11.2 (7 9.9) 6.4 (4.2, 8.7) [0.0001]
DBP +2.7 (7 5.2) +6.3 (76.1) 3.6 (2.1, 5.2) [0.0001]

Rise in mean 24 h ambulatory BP after one
missed dose vs end-of-treatment

SBP +2.6 (7 6.9) +5.5 (76.9) 2.9 (1.1, 4.6) [0.002]
DBP +1.4 (7 3.6) +3.0 (74.4) 1.6 (0.5, 2.7) [0.005]

Rise in mean daytimeb ambulatory BP after two
missed doses vs end-of-treatment

SBP +5.1 (7 6.6) +11.7 (7 9.8) 6.6 (4.2, 8.9) [0.0001]
DBP +3.0 (7 5.3) +6.6 (76.1) 3.6 (2.0, 5.2) [0.0001]

Rise in mean night timeb ambulatory BP after two
missed doses vs end-of-treatment

SBP +4.1 (7 8.3) +10.4 (712.5) 6.3 (3.2, 9.3) [0.0001]
DBP +2.4 (7 7.3) +5.7 (78.0) 3.3 (1.1, 5.5) [0.0028]

Decrease in mean daytimeb ambulatory BP at
end-of-treatment vs baseline

SBP –20.1 (712.0) –21.8 (7 12.0) –1.7 (–4.8, 1.4) [0.26]
DBP –11.7 (7 7.5) –12.1 (77.1) –0.4 (–2.3, 1.6) [0.72]

Decrease in mean night timeb ambulatory BP at
end-of-treatment vs baseline

SBP –20.4 (714.9) –18.3 (7 13.5) 2.1 (–1.9, 5.8) [0.442]
DBP –11.7 (7 9.7) –10.2 (78.7) 1.5 (–1.1, 4.0) [0.381]

aThe mean (7 s.d.) SBP and DBP values shown for each treatment group are the differences between values recorded at the study visits indicated
(baseline=visit 2 (week �1); end-of-treatment =visit 5 (week 12); one missed dose=day 1 of ‘drug holiday’ (visit 6: week 12+1 day); two missed
doses=day 2 of ‘drug holiday’ (visit 6 week 12+2 days)).
bDaytime ambulatory BP=0600 to 2200; night time ambulatory BP=midnight to 0600.
A, amlodipine; N, nifedipine GITS; CI, confidence interval; DBP, diastolic blood pressure; SBP, systolic blood pressure.
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dosage interval that will, at least in part, compensate
for the dosage omission.1,4

In this study, we investigated the validity of this
contention by employing a randomised, double-
blind study design that involved the substitution of
a placebo for 2 days following 12 weeks of therapy

with amlodipine and nifedipine GITS. The ensuing
BP changes, over this simulated ‘drug holiday’, were
measured by continuous ABPM. Amlodipine and
nifedipine GITS were chosen for comparison as both
are long-acting dihydropyridine-type calcium an-
tagonists that are administered once daily, and both

Figure 3 Hourly means of 24-h ambulatory SBP and DBP for (a) amlodipine and (b) nifedipine GITS measured at baseline (visit 2), end-
of-treatment (visit 5), and day 2 of the ‘drug holiday’ (visit 6).
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have proved to be effective and well tolerated in the
management of essential hypertension.13,14 Whereas
amlodipine is an intrinsically long-acting agent with
an elimination half-life of 35–50 h, nifedipine has a
short half-life (approximately 2 h) but is formulated
in a GITS that provides constant release of the drug
over a 24-h period.

Our results in a hypertensive Asian population
indicated that the rise in BP occurring over a 48-h
‘drug holiday’ period was significantly less in
patients who received amlodipine (5–10 mg once
daily) than in those who received nifedipine GITS
(30–60 mg once daily). This was reflected in a
significantly greater overall reduction in SBP and
DBP from baseline (week �1) to day 2 of the ‘drug
holiday’ in the amlodipine group (Table 2). Simi-
larly, changes in the mean 24-h ambulatory BP
between the last day of active treatment and the
‘drug holiday’ period were also significantly smaller
in the amlodipine group on day 2, and this
difference between the two drugs was already
apparently on day 1.

In contrast to the ‘drug holiday’ findings, no
differences in BP control between the groups could
be demonstrated while they were still on therapy.
From a pharmacokinetic perspective, BP control can
be re-established quickly when nifedipine GITS
medication is resumed. However, such BP fluctua-
tions could potentially be harmful as suggested by
the results from the European Lacidipine Study on
Atherosclerosis (ELSA) trial.15

The first study to suggest a better therapeutic
coverage of amlodipine vs nifedipine GITS in the

case of missed doses was conducted in nine
normotensive patients.16 A subgroup (56 of 126
patients) from the Italian GITS study, comparing
nifedipine GITS with placebo, was followed up to
36 h after the last dose. From 24 to 36 h, approxi-
mately half of the BP-lowering effect was lost.17,18 A
small open study (40 patients) using ABPM but no
drug holiday suggested that patients were better
controlled on amlodipine than nifedipine GITS from
5 to 10 am.19

Other studies in small numbers of patients that
employed controlled drug withdrawal designs to
compare the persistence of the antihypertensive
efficacy of amlodipine and nifedipine GITS follow-
ing simulated missed doses have described similar
results to ours. In a double-blind crossover study in
27 Scottish patients with essential hypertension
who received both amlodipine (5–10 mg daily) and
nifedipine GITS (30–60 mg daily) for 12 weeks,
mean arterial pressure (MAP) was maintained at a
significantly lower level at 24–48 h and 48–72 h
following simulated missed doses during weeks 8,
10 and 12 of therapy in amlodipine-treated patients
in comparison with those treated with nifedipine
GITS (Po0.0001).20 However, when compliance was
‘perfect’, BP control was similar in the two groups.
In an open crossover trial in 16 patients with
untreated primary hypertension who received both
amlodipine (5 mg daily) and nifedipine GITS (30 mg
daily) for 10 weeks, SBP and DBP were significantly
better reduced with amlodipine than with nifedi-
pine GITS following simulated missed dose mainly
because of a significantly lower BP during the
3–9 pm period (145/927 15/10 mmHg vs 149/
957 13/11 mmHg (Po0.05)) and the 3–9 am period
(131/847 11/4 mmHg vs 138/88714/8 mmHg
(Po0.05)).21 In a single-blind study in 105 Spanish
patients, amlodipine (5–10 mg daily) or nifedipine
GITS (30–60 mg daily) was administered for 8 weeks
followed by ABPM for 24 or 48 h after the last dose.
The overall reduction in daytime and night time BP
vs baseline was greater in those receiving amlodi-
pine (16.1714.3/7.4710.0 mmHg vs 6.87 8.0/
2.87 5.0 mmHg), although only for the change in
night time SBP was the difference between the two
drugs statistically significant.22 Studies employing
similar designs to compare amlodipine with other
antihypertensives have also reported the superiority
of amlodipine in protecting against loss of BP
control following simulated missed doses. In a
double-blind study comparing amlodipine (mean
dose 7.3 mg daily) and enalapril (mean dose 30.7 mg
daily) given for 12 weeks to 30 Venezuelan patients,
control of BP was maintained for up to 48 h after the
last dose in those receiving amlodipine but was
progressively lost in those treated with enalapril.23

Similarly, in a double-blind study in 34 Canadian
patients comparing amlodipine with diltiazem SR,
the BP reductions achieved after 9 or 10 weeks of
amlodipine therapy (5–10 mg daily) were still pre-
sent on the second day after treatment withdrawal.

Table 3 Adverse events considered causally related to the study
medications recorded during the trial

Adverse event Amlodipine
(n=109)

Nifedipine GITS
(n=113)

No. of patients experiencing
adverse events (%)

16 (14.7) 16 (14.2)

Total no. of adverse events 27 31

Adverse events by body systema

Body as a whole 6 (5.5) 6 (5.3)
Abdominal pain 0 2 (1.8)
Headache 6 (5.5) 2 (1.8)

Cardiovascular system 2 (1.8) 3 (2.7)
Palpitation 1 (0.9) 3 (2.7)

Digestive system 0 5 (4.4)
Constipation 0 2 (1.8)

Metabolic and nutritional 4 (3.7) 2 (1.8)
Oedema, peripheral 4 (3.7) 2 (1.8)

Musculoskeletal 0 1 (0.9)
Nervous system 4 (3.7) 4 (3.5)

Dizziness 3 (2.8) 2 (1.8)
Respiratory system 1 (0.9) 1 (0.9)
Skin and appendages 1 (0.9) 1 (0.9)
Urogenital system 2 (1.8) 2 (1.8)

Polyuria 1 (0.9) 2 (1.8)

aIndividual adverse events occurring in X2 patients in either
treatment group are shown.
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However, with diltiazem SR (90–180 mg twice
daily), most of the BP reductions achieved had
disappeared by the second day after withdrawal.24

Analyses of safety parameters in the Asian
patients enrolled in this study showed that both
amlodipine and nifedipine GITS were well toler-
ated. Treatment-related adverse events occurred in a
similar number of patients (n¼ 16) in both groups
and showed a similar distribution (Table 3). Most
adverse events were mild in intensity and there
were no serious or severe treatment-related events
with either agent. Abnormal laboratory test values
did not lead to the withdrawal of treatment in either
group.

In summary, following controlled withdrawal at
steady state, amlodipine was significantly more
effective than nifedipine GITS in attenuating the
resultant BP rise over the next 48 h. This indicates
that amlodipine has a longer duration of antihyper-
tensive action than nifedipine GITS and will
provide greater protection against the loss of BP
control that occurs following missed doses, which is
the most common form of noncompliance in anti-
hypertensive therapy.
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Appendix

Members of the study group who conducted this trial were:

China: Principal investigators: Hu Dayi, Beijing Chaoyang

Hospital, Beijing; Zhuo-Ren Lu, Xian Medical University First

Affiliated Hospital, Xian. Co-investigators: Zhao Xiuli, Xu

Zhimin, Liu Xiaohui, Cui Liang, Beijing Chaoyang Hospital,

Beijing; Xue Xiaolin, Yuan Zuyi, Wang Dongqi, Qu Yi, Xian

Medical University First Affiliated Hospital, Xian. Study coordi-

nators: Yin Rongxiu, Beijing Chaoyang Hospital, Beijing; Guo

Ning, Min Hui-e, Xian Medical University First Affiliated

Hospital, Xian.

Hong Kong: Principal investigator: John Sanderson, The

Chinese University of Hong Kong, Hong Kong. Co-investigator:

Brian Tomlinson, The Chinese University of Hong Kong, Hong

Kong. Study Coordinator: Wong Sau Ying, The Chinese University

of Hong Kong, Hong Kong.

Indonesia: Principal investigators: Pudji Rahardjo, Rumah

Sakit Cipto Mangunkusumo, Jakarta; Arieska Ann Soenarta,

Rumah Sakit Harapan Kita, Jakarta. Co-investigators: Lucky

Azizah Bawazier, Rumah Sakit Cipto Mangunkusomo, Jakarta;

Santoso Karo-karo, Ismoyo Sunu, Rumah Sakit Harapan Kita,

Jakarta. Study coordinators: Nanit Rahardjo, Rumah Sakit Cipto

Mangunkusomo, Jakarta; Lasmaria Sitorus, Rumah Sakit Harapan

Kita, Jakarta.

Malaysia: Principal investigators: Dato Robaayah Zambahari,

Institute Jantung Negara, Kuala Lumpur; Christina Tan, Univer-

sity Hospital, Kuala Lumpur. Co-investigators: Na Boon Seng,

Lam Kai Huat, Institute Jantung Negara, Kuala Lumpur; Chia Yook

Chin, Chua Chin Teong, Lang Chim Choy, University Hospital,

Kuala Lumpur. Study coordinators: Chia See Moi, Fong Chew

Khew, Institute Jantung Negara, Kuala Lumpur; Tan Chan Soo

Looi, University Hospital, Kuala Lumpur.

Philippines: Principal investigators: Dante Morales, Manila

Doctors Hospital, Manila; Isabelo Ongtengco, St Luke’s Medical

Center, Quezon City. Co-investigators: Rody Sy, Rafael Castillo,

Dennis Donor, Philip Chua, Manila Doctor’s Hospital, Manila;

Abondino Yunque, Michael Mercier Enriquez, St Luke’s Medical

Center, Quezon City. Study coordinators: Dannette Marbella,

Manila Doctor’s Hospital, Manila; Beverly Anne Callejo, St.

Luke’s Medical Center, Quezon City.

Singapore: Principal investigator: Tan Kok Soon, Changi

General Hospital. Co-investigator: Woon Voon Ching, Changi

General Hospital. Study Coordinator: Yew Lay Hwa, Changi

General Hospital, Singapore.

Taiwan: Principal investigators: Chung-Yin Chen, Kuang-Tien

General Hospital, Taichung; Der-Jinn Wu, Chung-Shan Medical

and Dental College, Taichung. Co-investigators: Shih-Chung

Huang, Mau-Rem Lin, Kuang Tien General Hospital, Taichung;

Kwo-Chang Ueng, Chung-Shan Medical and Dental College,

Taichung. Study coordinators: Chiao-Ling Chang, Kuang-Tien

General Hospital, Taichung; Miao-Chi Chiu, Chung-Shan Medical

and Dental College, Taichung.

Thailand: Principal investigators: Supachai Tanomsup, Ra-

mathibodi Hospital, Mahidol University, Bangkok; Peera Burana-

kitjaroen, Siriraj Hospital, Mahidol University, Bangkok. Co-

investigators: Suchet Takdhada, Ramathibodi Hospital, Mahidol

University, Bangkok; Meta Phoojaroenchanachai, Siriraj Hospital,

Mahidol University, Bangkok. Study coordinators: Nongluck

Intarayota, Ramathibodi Hospital, Mahidol University, Bangkok;

Surachai Saravich, Siriraj Hospital, Mahidol University, Bangkok.
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