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Abstract

Although amlodipine is recommended as the first-line therapy for the treatment of
hypertension, its use is limited by its potential side effects. S-amlodipine is expected
to be able to minimize side effects of amlodipine with a similar antihypertensive effect
by removing the malicious R-chiral form. However, sustainable blood pressure con-
trol with S-amlodipine has not been well established yet. The purpose of the current
study was to evaluate ambulatory blood pressure (ABP) profiles before and after a
12-week treatment of S-amlodipine. Patients received once-daily S-amlodipine 2.5 or
5 mg. ABP during 24 hr and office blood pressure were measured at baseline and after
the 12-week treatment. Primary endpoints were changes of systolic and diastolic 24 hr
ABP. After 12-week S-amlodipine treatment, mean systolic ABP (-15.1 + 16.2 mmHg,
p < .001) and diastolic ABP (-8.9 + 9.8 mmHg, p < .001) were decreased significantly.
Both daytime and night-time mean systolic BP and diastolic BP were also significantly
decreased after the 12-week treatment. Global trough-to-peak ratio and smoothness
index after 12-week S-amlodipine treatment were .75 and .79 for SBP and .65 and .61
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1 | INTRODUCTION

Calcium channel blocker (CCB) is recommended as the first-line antihy-
pertensive drug in the current hypertension management guidelines.!
CCB caninhibit voltage-dependent L-type calcium channels in vascular
smooth muscle cells. Consequently, the amount of Ca2* entering into
vascular smooth muscle cells diminishes, which causes vascular smooth
muscle to dilate and subsequently decreases the peripheral resistance.
CCB has a broad spectrum of indications for treating hypertension,
including patients with combined diabetes mellitus, chronic kidney dis-
ease, ischemic heart disease, and heart failure.2 Among subclasses of
CCB, dihydropyridine CCB is preferred to nondihydropyridine CCB in
patients with ischemic heart disease and heart failure with reduced
ejection fraction because of its efficacy and safety.’

In pharmacokinetic analyses of dihydropyridine CCB, amlodipine
demonstrated the best oral bioavailability and the longest half-life.
Such properties enabled amlodipine to maintain consistent control of
blood pressure (BP).* Nonetheless, unintended adverse events (AE)
including peripheral edema limited the use of amlodipine. Conventional
amlodipine has a chirality composed of (R-) and (S-) amlodipine iso-
mers at a 1:1 ratio. Only S-amlodipine is known as the active isomer
with therapeutic effects.” Therefore, using S-amlodipine isolated from
conventional amlodipine is expected to lessen AE with similar efficacy.
Comparison between amlodipine and S-amlodipine has demonstrated
areduced risk of peripheral edema with the use of S-amlodipine.*~”

Nevertheless, consistency and magnitude of BP reduction through-
out 24-hr with S-amlodipine have not been well understood. There-
fore, the objective of the present study was to evaluate the efficacy
for 24 hrs with ambulatory BP (24 hr ambulatory blood pressure
[ABP]) and safety of S-amlodipine in uncontrolled essential hyperten-

sion patients.

2 | METHODS

2.1 | Study population and protocol
A total of 338 patients with uncontrolled essential hypertension were
selected from cardiovascular clinics of 10 tertiary hospitals in South

Korea. Inclusion criteria were as follows: >18 years old, use of antihy-

for DBP, respectively. Age >65 years (hazard ratio [HR]: 3.13; 95% confidence interval
[CI]: 1.67-14.3) and nonalcohol drinking (HR: 3.09; 95% Cl: 1.34-7.17) were indepen-
dent clinical factors for target ABP achievement. Adverse drug reactions (ADR) were
developed in 16 (6.4%) patients, including two (.8%) cases of peripheral edema. In con-
clusion, this study demonstrated the efficacy and safety of S-amlodipine in patients

with uncontrolled essential hypertension.

ambulatory, blood pressure monitoring, chirality, essential hypertension, S-amlodipine, safety

pertensive medication (angiotensin-converting class enzyme inhibitor,
angiotensin receptor blocker, nondihydropyridine CCB, beta-blocker,
alpha-blocker, and diuretics), more than two times of outpatient clinic
visits with BP > 140/90 mmHg during the previous 12 months, and
mean BP > 140/90 mmHg during the previous 6 months. Exclusion
criteria were: patients with dihydropyridine medication, previous his-
tory of AE with dihydropyridine, mean systolic BP > 200 mmHg, sec-
ondary hypertension, pregnancy or breastfeeding, severe aortic steno-
sis, severe hepatic dysfunction, or myocardial infarction within one
month. The study protocol included the following. At the initial visit
(visit 1), all selected patients received physical examinations, includ-
ing measuring of their office BP. Their medical histories were reviewed
to sort candidates meeting the inclusion and exclusion criteria. After
screening, patients who met the inclusion and exclusion criteria were
advised to revisit within one week and S-amlodipine 2.5 or 5 mg once
daily was added to their conventional antihypertension medication
(visit 2). Office BP and 24 hr ABP were measured at the second visit
(baseline) and the 12-week follow-up visit (visit 3) with the same device
at each measurement. All AE were recorded at every visit (Figure 1).
There were no changes to other antihypertensive medications during
the study period. Patients had good drug adherence to S-amlodipine.
All participants provided informed consent. This study was conducted
in accordance with the guidelines of The Declaration of Helsinki. This
study was approved by the ethics committee of Chonnam National
University Hospital, Gwangju, South Korea (approval number: CNUH-
2017-178).

2.2 | Study definition

Office BP was defined as the average BP of three measurements taken
two minutes apart. Before taking BP measurement, enrolled patients
refrained from smoking and drinking any caffeinated beverage for 1 hr
and stayed seated for more than 5 min. To obtain 24 hr ABP, BP was
measured with 30-min intervals during daytime and 1 hr intervals at
nighttime for 24 hrs. The median daytime blood pressure was defined
as the average of systolic and diastolic ABP measured from 7 a.m. to
10 p.m. The median night blood pressure was defined as the average
of systolic and diastolic ABP measured from 10 p.m. to 6 a.m. Target
24 hr ABP was defined as 24 hr SBP/DBP < 130/80 mmHg. The 24 hr
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FIGURE 1 Study population and protocol. BP, blood pressure; ABPM, ambulatory blood pressure measurement

distribution of BP reduction was evaluated based on trough-to-peak
(T/P) ratio and smoothness index (Sl). T/P ratio was defined as the ratio
of the change in ABP in the last 2 hrs (22-24 hrs postadministration,
2 hrs before next dosing) after taking S-amlodipine (trough) divided by
the maximum fall in BP that was maintained for 1 hr from the baseline
(peak).® Sl was calculated by dividing the mean ABP fluctuation from
every hour by the standard deviation (SD) of hourly changes during the
total 24 hr period.?

The primary efficacy endpoint was the change in 24 hr ABP after
administration of S-amlodipine for 12 weeks. Secondary efficacy end-
points were changes in median systolic and diastolic ABP during day-
time and night, changes in office BP, T/P ratio, and SI. Safety endpoints
were divided into AE and adverse drug reactions (ADR). AE was defined
as all harmful and unintended signs and symptoms or diseases that
occurred in subjects receiving S-amlodipine. ADR was defined as any
AEs that might be related to S-amlodipine. The intensity of AE/ADRs
was classified as mild (i.e., mild symptoms or signs that did not affect
daily activities), moderate (i.e., slight limitations in daily activities), or
severe (i.e., marked limitations in daily activities).

2.3 | Statistical analysis

BP measurements from baseline to week 12 were analyzed by paired
t-test. Continuous variables are presented as means + standard devia-
tions. They were compared with unpaired Student’s t-tests or Mann-
Whitney U-tests. Discrete variables are expressed as percentages
and frequencies. They were compared using chi-square statistics or
Fisher’s exact test. Subgroup analysis for change of 24 hr BP was
analyzed by paired t-test between gender and age groups. The dif-
ference between subgroups was determined by interaction p-values.
T/P ratio and S| were evaluated with the Kruskal-Wallis test. Multi-
variate logistic regression analysis was used to determine factors that
influenced the achievement of target ABP level. Odds ratio (OR) and

95% confidence interval (Cl) were obtained. All analyses were con-
ducted using Stata version 13.1 (StataCorp, College Station, Texas,
USA). Statistical significance was defined when p-value was less than
.05 (p <.05).

3 | RESULTS

3.1 | Study population

A total of 338 patients satisfied the inclusion criteria and exclusion
criteria. Of them, 87 were excluded (13 patients were excluded due
to withdrawal of consent participation of the study, 31 patients were
excluded due to violation of the clinical trial protocol, 25 patients were
excluded due to follow-up loss). Finally, 251 patients were enrolled in
the study. In the total study population, the mean age was 54.7 + 14.4
years old. There were 153 (60.9%) male patients and 82 (32.7%)
current smokers. As for previous antihypertensive medication, 203
(80.9%) patients were taking angiotensin receptor blockers, 25 (9.9%)
were having beta-blockers, and 34 (13.5%) were taking combination
drugs. Regarding other medical conditions, 41 (16.3%) patients had a
medical history of dyslipidemia, 25 (9.9%) had diabetes, 14 (5.6%) had

heart failure, and 8 (3.2%) had cerebrovascular disease (Table 1).

3.2 | Impact of S-amlodipine on 24 hr ABP

The mean and change of 24 hr ABP at baseline and after 12 weeks
of treatment with S-amlodipine are presented in Figure 2. Both 24 hr
systolic ABP (140.05 + 15.67 mmHg vs. 124.94 + 12.95 mmHg,
—15.10 + 16.22 mmHg, p < .0001) and diastolic ABP (87.83 +
11.58 mmHg vs. 78.94 + 9.28 mmHg, —8.85 + 9.82, p < .0001)
were markedly decreased. The median daytime ABP was signifi-
cantly decreased for both systolic ABP (147.55 + 14.47 mmHg vs.
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TABLE 1 Study populations

Total (n=251)

Sex, n (%)
Male 153 (60.9)
Female 98(39.1)
Age, years 54.7 +14.4
Age >65 years, n (%) 68(27.1)
S-amlodipine 5 mg, n (%) 36(14.3)
Smoking, n (%)
Non-smoker 169 (67.3)
Current smoker 82(32.7)
Alcohol drinking, n (%)
Yes 68(27.1)
No 183(72.9)
Comorbidity, n (%)
Myocardial infarction 6(2.4)
Heart failure 14 (5.6)
Peripheral artery disease 4(1.6)
Diabetes 25(9.9)
Chronic kidney disease 5(1.9)
Dyslipidemia 41(16.3)
Cerebrovascular disease 8(3.2)
Previous antihypertensive drugs, n (%)
Non-dihydropyridine calcium channel blocker 5(1.9)
B-blocker 25(9.9)
Diuretics 4(1.6)
Angiotensin converting enzyme inhibitor 13(5.2)
Angiotensin receptor blocker 203(80.9)
a-blocker 1(4)
Combination 34(13.5)

Note: Values are presented as the n (%) of patients or mean =+ SD.

132.12 + 13.52 mmHg, —15.54 + 15.80 mmHg, p < .0001) and dias-
tolic ABP (93.52 + 11.86 mmHg vs. 83.91 + 10.39 mmHg, —9.64 +
9.10 mmHg, p <.0001). Likewise, the mean nighttime ABP showed sig-
nificant reduction for both systolic ABP (136.30 + 17.58 mmHg vs.
121.36 + 13.94 mmHg, —14.88 + 17.82 mmHg, p < .0001) and dias-
tolic ABP (84.99 + 12.29 mmHg vs. 76.45 + 9.58 mmHg, —8.46 +
11.13 mmHg, p <.0001) (Table 2, Figure 3).

3.3 | Impact of S-amlodipine on office blood
pressure

The average office BP was 154.23 + 15.41/93.89 + 14.07 mmHg
at baseline and 132.63 + 15.63/80.53 + 11.93 mmHg at 12 weeks
after administration of S-amlodipine. Mean office SBP and DBP at
12 weeks were significantly decreased (-21.60 + 18.08 mmHg and -
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13.36 + 13.35 mmHg, respectively, both p <.0001) compared to those
at baseline (Table 2, Figure 3).

3.4 | Effect of S-amlodipine on 24 hr BP control

After 12 weeks of administration of S-amlodipine, both mean systolic
and diastolic blood pressure were significantly decreased at the last
2 hr period of monitoring (22-24 hrs postadministration) compared to
those before treatment, which resulted in a high T/P ratio. The global
T/P ratio of the mean ABP after administration of S-amlodipine was .75
for SBP and .65 for DBP. The distribution of BP after administration
of S-amlodipine showed little changes in both systolic and diastolic BP
compared to that at baseline. The Sl was .79 for SBP and .61 for DBP SI.

3.5 | Safety endpoint of S-amlodipine

During the study period, 20 (7.9%) patients reported AE and 16 (6.4%)
patients had ADR. Majority of these AE and ADR were mild or moder-
ate. Peripheral edema was detected in 2 (.8%) patients. Total incidence
of AE and ADR is summarized in Table 3.

3.6 | Subgroup analysis

The efficacy of S-amlodipine was compared among subgroups. Both
male and female subgroups showed decreased 24 hr systolic ABP
(-13.76 + 17.13 mmHg vs. —17.00 + 14.76 mmHg, interaction
p = .203) and diastolic ABP (—9.01 + 9.88 mmHg vs. —8.63 +
9.81 mmHg, interaction p = .616) after 12 weeks of administrating S-
amlodipine compared to baseline values. Both >65 years and <65 years
subgroups showed decreased 24 systolic ABP (—16.45 + 15.57 mmHg
vs. —14.58 + 16.51 mmHg, interaction p = .521) and diastolic ABP
(—8.22 + 9.11 mmHg vs. —9.10 + 10.12 mmHg, interaction p = .625)
after 12 weeks of administrating S-amlodipine compared to their

respective baseline values.

3.7 | Independent clinical parameter for successful
target range of ABP

A total of 129 (51.3%) patients successfully achieved therapeutic tar-
get ABP. Multivariate logistic regression analysis showed that age
>65 years (hazard ratio [HR]: 3.13; 95% Cl: 1.67-14.3; p = .012) and
having a nonalcohol drinking behavior (HR: 3.09; 95% Cl: 1.34-7.17;
p = .008) were independent clinical parameters for successful target
ABP achievement (Table 4).

4 | DISCUSSION

This study had the following principal findings: (i) treatment with S-
amlodipine for 12 weeks significantly decreased both systolic and dias-
tolic 24 hr ABP in uncontrolled essential hypertension patients already
under other antihypertensive medication compared to baseline, with
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FIGURE 2 Mean hourly ambulatory systolic and diastolic blood pressure profiles at baseline and after 12-week treatment of S-amlodipine. BP,

blood pressure

TABLE 2 Changes of 24 hr ABP and office BP with S-amlodipine

Baseline
24 hr ABP
SBP, mmHg 140.05 + 15.67
DBP, mmHg 87.83 + 11.58

Daytime mean BP
SBP, mmHg
DBP, mmHg

147.55 + 14.47
93.52 + 11.86
Nighttime mean BP

SBP, mmHg 136.30 + 17.58

DBP, mmHg 84.99 + 12.29
Office BP

SBP, nmHg 154.23 + 15.41

DBP, mmHg 93.89 + 14.07

Note: Values are presented as the mean + SD.

Week 12 Change p-Value
124.94 + 12.95 —15.10 + 16.22 <.0001
78.94 + 9.28 —-8.85 + 9.82 <.0001
132.12 + 13.52 —15.54 + 15.80 <.0001
83.91 + 10.39 —-9.64 + 9.10 <.0001
121.36 + 13.94 —14.88 + 17.82 <.0001
7645 + 9.58 -8.46 + 11.13 <.0001
132.63 + 15.63 —21.60 + 18.08 <.0001
80.53 + 11.93 —13.36 + 13.35 <.0001

Abbreviations: ABP, ambulatory blood pressure; BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure.

51.3% of patients from the total study population successfully reaching
their therapeutic target ABP levels; and (ii) age >65 years and nonalco-
hol drinking behavior were independent clinical parameters for achiev-
ing successful target ABP. This is the first study that evaluates the effi-
cacy of S-amlodipine through 24 hrs of ABP monitoring. The T/P ratio
after treatment with S-amlodipine was .75 for systolic BP and .67 for
diastolic BP, consistent with the action duration of S-amlodipine upon

administration. This study also revealed that S-amlodipine was well tol-

erated by the study population. Only mild or moderate AE and ADR
were noted in 5 (2.0%) and 3 (1.2%) patients, respectively.

Amlodipine is one of the most commonly used third-generation
dihydropyridine CCB. It is mainly prescribed for the treatment and
management of hypertension and angina. Conventional amlodipine is
a racemic 1:1 mixture of (S-) and (R-) enantiomers.*> One enantiomer
of a racemic drug retains the effect of the desired pharmacologic

process, while the other enantiomer may either be inactive or have
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variable activity. Separating these enantiomers can result in bet-
ter pharmacokinetics with fewer side effects.® Previous studies have
demonstrated that S-amlodipine has a strong affinity for L-type cal-
ciumion channels, coupled with an antihypertensive effect 1,000 times
greater than that of R-amlodipine. On the other hand, R-amlodipine
has minimal antihypertensive effects.3>7 It is associated with side
effects such as peripheral edema and facial flushing.” Over the last two
decades, S-amlodipine has been used worldwide since its approval in
Chinain 1999.10-12

Many previous studies have demonstrated the clinical efficacy and
safety of S-amlodipine for the treatment of hypertension. Previous
studies have also compared the efficacy and safety of S-amlodipine
with conventional amlodipine.'3-1¢ Sen and colleagues have evaluated
the efficacy of S-amlodipine 2.5 and 5 mg for 19 patients who were
treatment-naive and 14 patients who were previously treated by other
antihypertensive medications (monotherapy). After 8 weeks of treat-
ment, systolic 24 hr ABP was markedly decreased in both treatment-
naive (-15.3 + 7.6 mmHg, p < .0001) and antihypertensive medication
groups (-7.6 + 5.5 mmHg, p = .05). After 8 weeks of treatment, dias-
tolic 24 hr ABP was also markedly decreased in both treatment-naive
(-9.4 + 5.1 mmHg, p < .0001) and antihypertensive medication groups
(-4.8 + 6.5 mmHg, p = .043).1> Meanwhile, Kim and colleagues have
compared the efficacy of S-amlodipine 2.5 mg (n = 63) and conven-
tional amlodipine 5 mg (n = 61) among 124 patients diagnosed as mild

to moderate hypertension (defined as 90 mm Hg < diastolic blood pres-

sure < 109 mm Hg). After 8 weeks of treatment, both treatment groups
showed statistically similar reductions of sitting SBP (S-amlodipine -
17.6 + 11.2 mmHg vs. conventional amlodipine -18.6 + 12.3 mmHg)
and DBP (S-amlodipine -12.5 + 6.7 mmHg vs. conventional amlodip-
ine-12.5 + 7.1 mmHg).!® The present study distinctively demonstrated
the efficacy of S-amlodipine among patients who were considered
as uncontrolled essential hypertension despite their treatments with
other antihypertensive medications (mainly with angiotensin recep-
tor blockers, 80.9%). After 12 weeks of administrating S-amlodipine,
systolic 24 hr ABP (-15.10 + 16.22 mmHg), diastolic 24 hr ABP (-
8.85 + 9.82 mmHg), and office BP (systolic: -21.60 + 18.08 mmHg,
diastolic: -13.36 + 13.35 mmHg) were all significantly decreased.
Among adverse effects or ADR of CCB, peripheral edema, especially
in the lower extremities, was common. Reported rates of peripheral
edema ranged from 10% to 70%.” Theoretically, S-amlodipine poses
a lower risk for the development of peripheral edema than conven-
tional amlodipine.” Although there are some conflicting results, a pre-
vious randomized trial comparing the incidence of peripheral edema
among patients under either S-amlodipine or conventional amlodipine
by Galappatthy and colleagues showed that S-amlodipine reduced the
incidence and risk of peripheral edema.’”18 In the current study, only 2
(.8%) patients suffered from peripheral edema and only 1 (.4%) patient
showed moderate AE and moderate ADR. The incidence of peripheral
edema was relatively low in the current study compared to those in

other previous studies.'®18 Nevertheless, the current real-world data
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TABLE 3 Safety endpoints with S-amlodipine

AE (ADR) Total (n =251)
General, n (%) 5(4) 5(2.0)
Myalgia 2(1) 2(.8)
Peripheral edema 2(2) 2(.8)
Leg pan 1(1) 1(4)
Cardiopulmonary, n (%) 7 (5) 7(2.8)
Chest pain 3(2) 3(1.2)
Palpitation 2(1) 2(.4)
Dyspnea 1(1) 1(.4)
Orthostatic hypotension 1(1) 1(.4)
Gastro-intestinal, n (%) 5(4) 5(2.0)
Constipation 1(0) 1(4)
Abdominal pain 1(1) 1(4)
Dyspepsia 2(2) 2(.8)
Anorexia 1(1) 1(.4)
Nervous system n (%) 6 (5) 6(2.4)
Dizziness 2(2) 2(.8)
Decreased sense 1(1) 1(.4)
Headache 1(1) 1(4)
Gait disturbance 1(1) 1(.4)
Sleep disturbance 1(0) 1(.4)
Urologic system n (%) 1(1) 1(4)
Hematuria 1(1) 1(4)
AE
Total event/patient, n (%) 24 20(7.9)
ADR
Total event/patient, n (%) 19 16 (6.4)
Moderate AE, n (%) 5 5(2.0)
Peripheral edema 1 1(.4)
Chest pain 1 1(.4)
Palpitation 1 1(.4)
Dyspnea 1 1(4)
Gait disturbance 1 1(4)
Moderate ADR, n (%) 3 3(1.2)
Peripheral edema 1 1(4)
Dyspnea 1 1(.4)
Gait disturbance 1 1(4)

Note: Values are presented as the n (%) of patients.
Abbreviations: AE, adverse effect; ADR, adverse drug reaction.

could support peripheral edema safety outcomes of S-amlodipine. Total
incidence of AE (7.9%) and ADR (6.4%) were also lower than those
reported by Kim and colleagues'®

The T/P ratio is a value that measures the distribution of BP reduc-
tions over 24 hrs afforded by a given antihypertensive drugin question.
It indicates the therapeutic duration of the medication. A high T/P ratio

with a value close to 1.0 indicates that the therapeutic duration of the

TABLE 4 Independent clinical factors for successful target ABP
range achievement

Successful therapeutic

target ABP range, n (%) 129(51.3)

Clinical parameters OR (95% Cl) p-Value
Male 2.46(.98-6.16) .054
Age >65 years 3.13(1.67-14.3) .012
Smoking .61(.87-2.14) .089
Non-alcohol drinking 3.09(1.34-7.17) .008
Heart failure 1.07 (.27-4.23) 921
Diabetes .67 (.20-2.17) 495
Dyslipidemia .60(.19-1.93) .389

Abbreviations: ABP, ambulatory blood pressure; OR, odds ratio; Cl, confi-
denceinterval.

antihypertensive medication is long enough to provide optimal thera-
peutic coverage for 24 hrs.1? Meanwhile, the Sl is a value that measures
both the consistency and magnitude of BP reduction by a given drug
throughout 24 hrs. A high Sl with a value >1 is most desirable, indi-
cating a large and consistent BP reduction. The S| has been shown as
an independent predictor of treatment-induced reductions in target-
organ damage.2%21 A previous study has revealed that the global T/P
ratio after 12-week treatment of conventional 5 mg amlodipine is .56
for SBP and .56 for DBP.22 To the best of our knowledge, the present
study is the first one assessing the T/P ratio and the Sl of S-amlodipine
through 24 hrs. The calculated global T/P ratio after administration of
S-amlodipine in the present study was .75 for SBP and .65 for DBP, indi-
cating that the therapeutic duration of S-amlodipine was sufficient and
comparable to conventional amlodipine. The calculated Sl after admin-
istration of S-amlodipine was .79 for SBP and .61 for DBP.

The present study has several limitations. First, the current study
did not compare the efficacy or safety between S-amlodipine and con-
ventional amlodipine. The advantage of S-amlodipine might have been
prominent if it was compared to conventional amlodipine. Although
most patients in the study population were previously being treated
with angiotensin receptor blockers, precise information of the drug and
its dosage is lacking. Additionally, other antihypertensive medications
instead of an angiotensin receptor blocker were used in the remain-
ing 20% of the study population. Therefore, efficacy and safety out-
comes might be related to other hypertensive medications. Second, the
current study lacked further information about the distribution of 2.5
and 5 mg S-amlodipine. Differences in dosages of S-amlodipine might
have an impact on 24 hr ABP and office BP reduction. Third, informa-
tion about BP variability was limited in the present study. Although the
current study was the first study to estimate 24 hr distribution of BP
reduction of S-amlodipine in uncontrolled hypertension patients, inter-
val changes of T/P ratio, S| before and after treatment of S-amlodipine,
average real variability index, and chaotic variation might be more pre-
cise parameters for 24 hr BP variability of S-amlodipine. Therefore, for
results to be generalized to all patients with hypertension, the efficacy
and safety of S-amlodipine should be confirmed in more compelling and

definitive controlled multicenter, long-term follow-up studies.
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5 | CONCLUSIONS

Twelve weeks of S-amlodipine treatment significantly reduced 24 hr
ABP and office BP compared to those at baseline in selected patients
with uncontrolled essential hypertension. S-amlodipine was well toler-
ated. The incidence of peripheral edema was only .8% in the current
study population. The therapeutic duration of S-amlodipine was suf-
ficient and comparable to conventional amlodipine. Age and alcohol
drinking history were significantly associated with the achievement of
target range ABP.
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