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ABSTRACT 

To evaluate the efficacy, tolerance, and acceptance of once-daily am- 
lodipine in the control of 24-hour blood pressure (BP), we conducted 
an open-label, uncontrolled trial in 20 patients (17 men and 3 women) 
with mild-to-moderate hypertension and without evidence of second- 
ary hypertension except as a result of nephropathy. A 2-week washout 
placebo period was followed by a 12-week period of active treatment. 
The starting dose of amiodipine was 5 mg once daily; this was in- 
creased to 10 mg once daily if BP was not controlled within 6 weeks of 
starting treatment. Clinic and ambulatory BP measurements were 
obtained before starting active treatment (week 0) and then at 6 and 12 
weeks after the start of treatment. The mean age (±SD) was 49.2 ± 
13.7 years. Mean clinic systolic BP fell from 162.4 ± 15.4 mm Hg at 
week 0 to 136.8 ± 8.7 mm Hg at week 12. Clinic diastolic BP fell from 
102.8 ± 5.1 mm Hg at week 0 to 81.3 ± 6.1 mm Hg at week 12, Ambu- 
latory systolic BP fell from 147.8 ± 8.8 mm Hg at week 0 to 136.0 ± 
10.6 mm Hg at week 12. Ambulatory diastolic BP fell from 90.4 ± 4.5 
mm Hg at week 0 to 81.0 ± 5.0 mm Hg at week 12. There was a 
significant reduction in systolic BP between week 0 and week 6 (P -- 
0.0001), as well as between week 0 and week 12 (P = 0.0008). Similarly, 
significant reductions were obtained in diastolic BP between week 0 
and week 6 (P = 0.0002), as well as between week 0 and week 12 (P = 
0.001). The drug amlodipine was well tolerated and well accepted by 
patients. The results indicate that monotherapy with amlodipine 5 mg 
once daily is effective in controlling BP over a 24-hour period. 

INTRODUCTION 

The  benefi ts  of a m b u l a t o r y  blood pressure  (BP) moni to r ing  in the  assess- 

m e n t  of  the  efficacy of d rug  t r e a t m e n t  are  well established.  1 The new 

gene ra t ion  of a m b u l a t o r y  recorders  enables  24-hour a m b u l a t o r y  measure -  

men t s  to be obtained;  these  not  only demons t ra t e  the  c i rcadian r h y t h m  of 

BP bu t  also provide fu r the r  evidence of the  dura t ion  of the  d rug  effect. 

Amlodipine* is a ca lc ium an tagon i s t  t ha t  has  been indicated to be an  
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effective once-daily antihypertensive agent. 2 It achieves significant reduc- 
tion in BP values in both the supine and standing positions without caus- 
ing tachycardia. After oral administration at therapeutic doses, amlo- 
dipine is completely absorbed. Its bioavailability is 60% to 80%, and its 
peak plasma level is slow, occurring 6 to 12 hours after administration. 3 
The distribution volume is 20 L/kg. Its elimination half-life is 35 to 50 
hours, allowing once-daily dosing. Steady-state plasma concentrations are 
reached after 7 to 8 days of administration. 3 The mechanism of its anti- 
hypertensive action is linked to the direct relaxing effect on vascular 

smooth muscle. 
The purpose of this open-label, uncontrolled study was to evaluate the 

efficacy of once-daily amlodipine in the control of 24-hour BP, as well as its 
tolerance, and acceptance, when administered to ambulatory patients with 
mild-to-moderate hypertension. 

P A T I E N T S  A N D  M E T H O D S  

The 20 consecutive patients (17 men, 3 women) selected for this study were 
ambulatory patients over 18 years old who presented with arterial hyper- 
tension, defined as a diastolic BP >95 mm Hg and <115 mm Hg in more 
than one reading during different visits at the hypertension clinic of King 
Khalid University Hospital. These patients either were not receiving 
treatment or were receiving treatment that was poorly tolerated or insuf- 
ficient to control BP (diastolic BP >95 mm Hg). Patients who continued to 
have abnormal diastolic BP values after 2 weeks of placebo treatment were 
included. Informed consent was obtained from all patients. 

Patients with secondary hypertension were excluded, except those 
with hypertension due to nephropathy. Patients with malignant hyperten- 
sion, diastolic BP > 130 mm Hg, eye fundal examination showing phase III 
or IV hypertension changes, and renal insufficiency were also excluded if 
their diastolic BP became <95 mm Hg after the 2-week placebo phase. 
Women who were pregnant and patients with severe hepatic insufficiency 
or severe chronic illness were excluded, as were patients undergoing 
hemodialysis. 

The duration of this noncomparative study was 14 weeks. The study 
began with a 2-week preinclusion placebo washout phase, followed by 12 
weeks of treatment with amlodipine. 

Patients were seen and examined at the hypertensive clinic at the 
preinclusion visit (week - 2), at the inclusion visit (week 0), and at weeks 
6 and 12. The starting dosage of amlodipine was 5 mg once daily, increased 
to 10 mg if BP was not well controlled after 6 weeks of treatment. Amlo- 
dipine was given either as monotherapy or in addition to the patient's 
current antihypertensive medications if the patient's BP remained >95 
mm Hg after the 2-week placebo period. Compliance was checked by count- 
ing remaining tablets at each visit. 
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Clinic B P  and heart rate were measured after 5 minutes in the supine 
position and after 2 minutes in the standing position. B P  was measured 
with a standard mercury sphygmomanometer in the same (dominant) arm 
throughout the study; phase V diastolic B P  was measured and recorded to 
the nearest 2 nun Hg. These measurements were made by the same clini- 
cian throughout the entire study period. Ambulatory B P  was measured 
using the "Quiet Track" ambulatory BP  monitoring system (Welch Allyn 
Tycos, Arden, North Carolina) before starting active treatment and then at 
6 and 12 weeks after beginning treatment. Heart rate was also measured 
at weeks 0, 6, and 12. 

Efficacy was judged to be excellent if treatment resulted in normal- 
ization of B P  (diastolic B P  <90 m m  H g  and systolic B P  <140 m m  Hg); good 
if diastolic B P  <90 m m  H g  but systolic B P  >140 m m  Hg; fair if patients 
showed some response, but diastolic and systolic B P  were not normalized; 
and poor if patients showed no response to treatment. Tolerance was rated 
excellent if no side effects were reported, good if minor side effects were 
reported, fair if moderate side effects were reported but treatment contin- 
ued, and poor if treatment was withdrawn. Acceptance was evaluated glo- 
bally by both patients and the investigator. 

Statistical Analysis 

The S T A T P A C  gold statistical analysis package (David S. Walonick, 
Minnesota) was used to analyze the data. One-way analysis of variance 
was used to compare results at weeks 0, 6, and 12. Values are given as 
mean  -+ SD. Student's t test was used to determine difference in the means. 
A P < 0.05 was considered to be significant. 

RESULTS 

Of the 20 patients included in the study, two dropped out, one w o m a n  
because of pregnancy and one m a n  because of uncooperation (ie, did not 
like to come for frequent visits because of living outside the city). The 
mean  age was 49.2 -+ 13.7 years (range, 18 to 76 years). Mean  body weight 
was 78.9 - 11.5 kg (range, 56 to 102 kg), and mean  height was 168.4 +- 
10.5 cm (range, 137 to 180 cm). The mean  duration of hypertension was 6.1 
-+ 3.6 years (range, 2 to 16 years). Two patients required an increase in 
dosage to 10 m g  once daily to have good control. The etiology of hyperten- 
sion was essential in 44.4% of patients and renal in the balance of the 
patients (Table I). 

Clinic supine B P  measurements are shown in Figure 1. The mean  
systolic BP at  the beginning was 162.4 -+ 15.4 mm Hg; at  6 weeks, 140.3 

-+ 9.8 mm Hg; and at  12 weeks, 136.8 -+ 8.7 mm Hg. The mean diastolic BP 
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Table I. Etiology of hypertension (N = 18). 

Causes No. el Patients (%) 

Essential 8 (44.4) 
Diabetic nephropathy 5 Ii!i~l 
Focal segmental glomerulosclerosis 3 
Obstruct,ve nephropathy 115:6 I 
Hypoplastic kidney 1 

at the beginning was 102.8 -+ 5.1 mm Hg; at 6 weeks, 86 -+ 9.2 mm Hg; and 

at 12 weeks, 81.3 -+ 6.1. BP reductions were significant (P = 0.0004 for 

systolic BP and 0.0003 for diastolic BP between weeks 0 and 6; P --- 0.0002 

for both systolic and diastolic BP between weeks 0 and 12). 

For visual reading, mean hourly BP was recorded. Mean systolic BP 

and diastolic BP were plotted at week 0 (start of ambulatory amlodipine 

treatment), after 6 weeks, and after 12 weeks (end of study). Table II shows 

the mean ambulatory BP measurements for all systolic and diastolic BP 

reading over 24 hours at weeks 0, 6, and 12. There was a statistically 

significant difference in the hourly mean systolic BP (P = 0.008) and the 

hourly mean diastolic BP (P = 0.001) between the recording at week 0 and 

that at week 12 (Figure 2). Mean heart rate was 81 -+ 6 beats/min before 

starting treatment and 84 -+ 5.5 beats/min and 83 -+ 6.3 beats/min at 

weeks 6 and 12, respectively (NS). 
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Figure 1. Clinic supine blood pressure measurements before and after treatment with am- 

lodipine. * P = 0.0004; f P = 0.0003; ~ P = 0.0002, versus week O. 
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Table II. Ambula tory  blood pressure (BP) measurements  (mean -+ SD) at  weeks 0,'6, and  12. 

Week 0 Week 6 Week 12 

Systol!c 8P 147.8 -+ 8.8 132.7 +- 6.6* 136.0 +- 10.6t 
lastolic BP 90.4 - 4.5 80.0 - 4.15 81.0 +- 5.0~ 

* P = 0.0001 versus week O. 
t P = 0.008 versus week O. 
I P = 0.0002 versus week O. 

P 0.001 versus week O. 

DISCUSSION 

BP varies spontaneously throughout the day, being the highest on waking 
in the morning and lowest during sleep. It also varies with physical and 
mental activity. 4 Ambulatory BP measurement is more precise than clinic 
BP measurement in that it provides multiple readings and thus is more 
reliable and helps to identify the patients most likely to benefit from the 
introduction of antihypertensive therapy. 4 Conventional clinic BP mea- 
surement is influenced by many factors that make the technique unsuit- 
able for research in drug efficacy. 1 Clinic BP measurement cannot provide 
assessment of duration of effect or of the effect of antihypertensive drugs 

on BP during sleep. Calcium antagonists have been increasingly promoted 
as first-line antihypertensive agents, 5,e and the development of substances 
with a long duration of action appears to be a major advance. Amlodipine 
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Figure 2. The hourly means  for systolic and  diastolic blood pressures from baseline to the  end 

of t r e a tmen t  wi th  amlodipine. There was a statist ically significant difference in 

hourly mean  systolic BP (P = 0.008) and hourly mean  diastolic BP (P = 0.001) 

between week 0 and week 12. 
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Table  III. Efficacy,  to lerance ,  a n d  accep tance  of  amlod ip ine  by p a t i e n t s  (N = 18). 

No. of Patients 

Excellent Good Fair Poor 

Efficacy 14 3 1 0 
Tolerance 15 1 2 0 
Acceptance 15 1 1 1 

Excellent = no side effects to poor = treatment was withdrawn. 

has advantages over existing calcium antagonists because of its smooth 
onset of action and once-daily dosing with no reflex tachycardia. 7 

The study showed that a once-daily dose of amlodipine effectively 
lowers daytime and nighttime BP. Its efficacy in normalizing diastolic BP 
was 94%, with excellent or good tolerance and compliance in the majority 
of patients. Other studies 3'7 have reported the efficacy of amlodipine to be 

91% to 95%. In comparison studies, amlodipine 5 to 10 mg once daily, was 
equivalent to multiple doses of other calcium antagonists. 7 Other compar- 
ison studies have demonstrated that amlodipine is as effective as capto- 
pril, s enalapril, 9 and atenolol 1° when given as once-daily monotherapy. 
However, Lacourciere et al s showed that amlodipine produced a greater 
reduction in diastolic BP than captopril. 

The results of 24-hour ambulatory BP monitoring confirm that amlo- 
dipine has a significant antihypertensive effect throughout the dosing in- 
terval and a uniform effect throughout the circadian cycle s'll- 13; there was 

no significant difference in BP reduction between the daytime and night- 
time periods. Our findings are in accordance with those of previous stud- 
ies 8'12 for amlodipine. 

Side effects are important factors in the clinical use of drugs. Amlo- 
dipine in this study was well tolerated, and there were no major adverse 
effects. This is in contrast with most of the previous studies, 1°'12'13 which 

reported ankle edema and headache as the most common side effects of 
amlodipine treatment, although these were seldom severe enough to war- 
rant discontinuation of therapy. This absence of side effects could be be- 
cause of the small number of patients studied and the short duration of the 
study. The absence of reflex tachycardia during amlodipine therapy had 
been proved by almost all studies, including this one, and could be ex- 
plained by the gradual vasodilatation produced by amlodipine. 

C O N C L U S I O N  

Once-daily amlodipine was effective in reducing BP in patients with mild- 
to-moderate hypertension and effectively reduced ambulatory BP over the 
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entire 24-hour period. However, this was an uncontrolled study, and con- 

trolled trials are needed to confirm these findings. 

Acknowledgment 

The authors would like to thank Emad Aly, Medical Director, Scientific 
Office, Pfizer Middle East Arab Group, Cairo, Egypt, for his support in this 

study. 

References: 

1. O'Brien E, Cox JP, O'Malley K. Ambulatory blood pressure measurements in the eval- 
uation of blood pressure lowering drug. J Hypertens. 1989;7:243-247. 

2. Webster J, Robb OJ, Jeffers TA, et al. Once daily amlodipine in the treatment of mild to 
moderato hypertension. J Cardiovasc Pharmacol. 1988;12(Suppl 7):572-575. 

3. Julius S. Amlodipine in hypertension: An  overview of the clinical dossier. J Cardiovasc 

Pharmacol. 1988;12(Suppl):5527-5533. 

4. Waeber B, Burnier M, Perret F, et al. Ambulatory blood pressure measurement and 
antihypertonsive therapy. J Hypertens. 1989;7(Suppl 3):533-539. 

5. Kalpan NM.  Calcium entry blockers in the treatment of hypertension. JAMA. 1988;262: 
817-823. 

6. Frishan W H ,  Charlap S, Michelson EL. Calcium channel blockers in systemic hyperten- 
sion. Am J Cardiol. 1986;58:157-160. 

7. Burges RA, Dodd MG.  Amlodipine. Cardiovasc Drug Rev. 1990;8:25-44. 

8. Lacocurciere Y, Poirier L, Provencher P. Comparison of the effects of amlodipine and 
captopril on clinic and ambulatory blood pressure. J Hum Hypertens. 1992;6(Suppl 1): 
525-528. 

9. Omvik P, Thanlow E, Herland OB, et al. Double-blind, parallel, comparative study on 
quality of life during treatment with amlodipine or enalapril in mild or moderate hyper- 
tensive patients: A multicentre study. J Hypertens. 1993;11:103-113. 

10. Johnson BF, Frishman WH, Brobyn R, et al. A randomized, placebo-controlled, double 
blind comparison of amlodipine and atonolol in patients with essential hypertension. Am 

J Hypertens. 1992;5:727-732. 

11. Lorimer AR, Smedsrub T, Walker P, Tyler HM. A comparison of amlodipine, verapamil 
and placebo in the treatment of mild to moderate hypertension. J Hum Hypertens. 1989; 

3:191-196. 

12. Heber ME, Brigden G, A1-Khawaja I, Rafter EB. 24 Hour blood pressure control with the 
once daily calcium antagonist, amlodipine. Br J Clin Pharmacol. 1989;27:359-365. 

13. Mroczek WJ, Burris JF, Allenby KS. Double blind evaluation of the effect of amlodipine 
on ambulatory blood pressure in hypertensive patients. J Cardiovasc Pharmacol. 

1988;12(Suppl 7):579-584. 

1131 


