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Abstract

The present study was conducted to evaluate the eftect of amlodipine on blood pressure and kidney function in
hypertensive  patients in Mosul city. Thirty hypeitensive patients participated in this study ( 14 female and 16 male )
Amlodipine was administered for a period of 8 weeks in doses of 5 to 10 mg once daily. Antihypertensive efficacy was
assessed by measurement of blood pressure by standard mercury - sphygmomanometer before and after treatment . Blood
samples were obtained fiom each patient before and after treatment and the obtained sera were analysed for renal parameters
which they all measured in serum by using colorimetric and enzymatic method. Creatinine clearance was calculated by using
the Cockroft and Gaultecjuation.

The results of the study showed that amlodipine therapy lcad to a significant reduction in blood pressure throughout the
study and about 50% of the patients exhibit BP reduction tonoimal valuesafter therapy. Creatinine clearance was significantly
increased after the end of the study . All other renal parameters including urea , areatinine, sodiun and  potassium
concentrations showed a significant reductions. It was concluded that therapy with amlodipine can be useful and effective
therapy in hypertensive patie nts with deteriorated kidneys function in once daily dosage.
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Introduction

Calcium antagomnists are being increasingly used in
the treatment of hypertension, they differ in their sites and
mode of activity (1). A large number of the second
generation calcium antagonists have been developed.
They are mainly dihydropyridine derivatives, and most
have longer plasma half-lives and great vascular selectivity
than  the  pototypical agent  nifedipine.
Amlodipine which is one of the second generation of
calcium antagonists, is more water soluble than
nifedipine, has slow, smooth onset and ultralong duration
of action (1) . It causes marked coronary and peripheral
dilatation and is useful in the treatment of hypertension
(1,2). Moreover, amlodipine has a good antianginal
efficacy and safety with once daily dosage regimen for
patients with coronary artery disease (3) . Since its
release  in 1992, amlodipine, a  vasoselective
dihydropyridine calcium channel blocker jhas become a
frequent component of antihypertensive regimens in
adults (2). It offers several potential advantages compared
to other agents in this class, including once daily dosing
(3), slow rate of elimination character (elimination half
lifes of 4060 hours) offers several pharmacokinetics
properties that are not seen with other calcium antagonists
(4), high oral bicavailability of 60 to 80% (5), steady state
plasma concentrations in healthy volunteers are achieved
afier the 7" dose  without accumulations since this drug
follows linear kinetics order (6) , few significant drug
interactions, and a relatively mild adverse effects profile
).

Medicine has long recognized association between
hypertension and kidney . The kidney may be a culpritora
victim in the process. As a culprit, the kidney may be
responsible for the pathogenesis of hypertension in many
patients, and in virtually all patients the renal response to
antihypertensive therapy is a major process determinant .
Indications for a potential renal protective activity of
calcium antagonists have recently been obtained.(7).

Among patients with end stage renal failure, 29%
have hypertension, as the underlying cause secondary
only to diabetes in (36%) (8). Treatment of
hypertension in patients with renal diseases needs
therefore  to be directed at both the prevention of
cardiovascular disease and halting the progression of renal
disease.. The well - known antihypertensive activity of
calcium antagonists can be thought of as a renal protective
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measure. In addition more specific renal effects of the
calcium antagonists have been recognized as potentially
beneficial mechanisms in certain forms of renal disease
(8). As far as no study has been conducted on Mosul
population which is concemed with amlodipine effects on
blood pressure and kidneys. So, the present study was
designed for this purpose.

Patients and Methods

With the co-operation of the medical staff in the out-
patient clinic in IBN-SINA teaching hospital, thirty
patients  with hypertension were allocated to treatment
with Amlodipine (Amlodis Smg, Eczacibagi llac Sanayi
ve Ticaret A.S Liileburgaz Kirklareli Turkey ) in doses
ranged from 3-10mg daily. Duration of treatment was 8
weeks. The patients included in the study were 14
females (age range 32 — 62 years)and 16 males (age
range 27 -60 years). They have diastolic blood pressure
between 90 — 115 mmHg and systolic blood pressure
between 135—165 mmHg.

"The study protocol specified that patients should be 18
years or older to be included in the study. Secondary
hypertension patients with other cardiac or systemic
discases, and patients with a history of allergic reactions to
amlodipine or other dihydropyridines were excluded from
the study. The patients were joined an open, non
comparative study. Antihypertensive efficacy was
assessed by measurement of blood pressure by standard
mercury  sphygmomanometer. Blood pressure was
measured at baseline (i.e. before treatments) and attheend
of 8 weeks treatment period with amlodipine . Goal
blood pressure afler treatment was less than 140/90
mmHg. Analysis include mean changes in blood
pressure and percentage of patients achieving blood
pressure less than 140/90 mmHg.

Blood samples were obtained from each patient
before and affer treatment and the obtained sera were
analysed for renal parameters. Serum Urea concentrations
is determined enzymatically by using Urea kit supplied
by bioMerieux laboratory reagents, Marcy L Etoile,
France. Serum creatinine concentrations is determined by
using creatinine kit supplied by RANDOX laboratories
reagents, Co. Antrium, United Kingdom Estimation of
creatinine clearance was made by measuring the serum
creatinine concentration and collecting those patient
factors affecting the mass of muscle, viz. age, sex and
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weight. The equation of Cockroft and Gauilt is a useful
way of making such estimation(9) . Serum sodium
and potassium concentrations was determined by
using flame emission photometery(10). The results of the
laboratory tests for the patients group have been
statistically compared by using ANOVA test(One Way
Analysis of Variance) with a significant level at 5%.

Results

The patients involved in this study were
hypertensive. They were thirty; 16 males and 14 females.
The age of the patients ranged from 27-62 years, with a
mean age of 45.5 years,  Thier blood pressure were

Table (1): Renal parameters before and after treatment with amlodipine

significantly decreased. The reductions in systolic blood
pressure after 8 weeks were significant (151.47+ 8.13to
143.30 8.08 mmHg, P=0.000) ,where as the reductions
in diastolic blood pressure was from 10123+ 993 to
8543+ 826 mmHg (P=0.000). The number of patients
achieving blood pressure less than 140/90 equal 15(50%).
Table 1 shows the renal parameters values obtained before
and affer treatment.  Statistical comparison between the
measured parameters before and after treatments yields a
significant reductions for urea (P=0.000) , creatinine
(P=0.003) ,sodium (P=0.000) and potassium (P=0.018)
concentrations, and a significant elevation for creatinine
clearance (P=0.002).

Before treatment

After treatment

Mean =+ SD: 49.17+6.2
Range: 36-58 Range:  30-51

Mean = SD: 40.00+6.1

Creatinine (mg/dl)

Mean +SD: 1.03+0.24
Range: 0.63-1.6

Mean =+ SD: 0.86+0.21
Range: 0.34-1.1

Creatinine Clearance(ml/min)

Mean = SD: 86.8+24.3
Range:

Mean=SD; 106.31+31.1
48-136 Range:  72-150

Sodium mmol/LL

Mean=SD: 141.044.73
Range: 133-150

Mean=SD: 136.12+5.02
Range: 125-145

Potassium mmol/L.

Mean+SD: 4.63+0.58
Range: 3.7-5.7 Range: 33-53

Mean=+SD: 425+0.6
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DISCUSSION

In the present study blood pressure was significantly
controlled by amlodipine .Both systolic and diastolic
blood pressures were significantly dropped at the end of
the treatment period compared with the baseline anda
number of patients showed a reduction of their blood
pressure below 140/90. The results obtained in this
study  proved that amlodipine is an effective
antihypertensive drug and can be given once daily . Our
results thus may document results obtained in many
previous  studies. In a study comparing the efficacy ,
tolerability and cost of amlodipine and felodipine .
Amlodipine produced blood pressure control in a greater
percentage of patients (87%o) than did felodipine(33%) at
a lower total cost to achieve blood pressure control (11).
The long term effects of amlodipine (6 months) were
examined in patients with moderate to severe
hypertension blood pressure was significantly lowered
from 176/97 to 144/82 mmHg affer treatment. The study
suggests that amlodipine is effective antihypertensive
agent in lowering blood pressure associated with the
improvement of vascular function (12). Pepineetal(13) in
their study, compared the antihypertensive effects of
nislodipine and amlodipine, both drugs resulted in similar
blood pressure response rates (diastolic blood pressure <
90mmHg ) in 87% of patients who received nislodipine
and 78% of patients on amlodipine .

Burges  (14)  demonstrated  that  the
pharmacodynamics and pharmmacokinetic properties of
amlodipine make this drug an optimal choice of
treatment for the control of hypertension with once daily
administration. Renal protection is a very important goal
in treating patients with hypertension with or without
kidney disease (15). In chronic renal disease, renal
function often continues to deteriorate even if the initiating
insult is no longer present. Hypertension is one of the
most prominent risk factors for the progression of renal
disease and antihypertensive treatment is considered the
comerstone therapy for slowing the progression of chronic
renal failure (16). In the present study a significant
reduction of some renal parameters was noted affer
therapy with  amlodipine including urea creatinine
;sodium and potassium concentrations. The demonstrated
data may suggest a beneficial effect of amlodipine on the
renal functions of the hypertensive patients.
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The effects of calcium channel blockers on the renal
function were studied in a number of clinical trials, some
of those trials compared renal effects of calcium channel
blockers with those of angiotensin converting enzyme
inhibitors(ACE  Inhibitors ) Angiotensin converting
enzyme inhibitors were the first agents demonstrated to
have a beneficial effect on both diabetic and non diabetic
renal diseases (17,18). The mechanism of the
renoprotective effect of angiotensin converting enzyme
inhibitors is not clear, but reduction in proteinuria via
beneficial effects on glomerular haemodynamics and / or
the permeability and size selective function of the
glomerulus may play an important role (18,19).

Calcium antagonists, in addition to their pronounced
blood pressure reduction , also have a favourable effects
on renal haemodynamics and renal twbular sodium
reabsorption (20). As this class of drugs also has other
properties that could contribute to their ability fo protect
the kidney (21,22)., they have also been used with the
intention to attenuate progression of renal disease. In some
experimental studies, calcium antagonists have been
shown to retard progression of renal insufficiency (2324)
but in others no beneficial effect has been demonstrated
(25).

The beneficial effect of amlodipine demonstrated in
this study is in agreement with the results obtained from
other previous studies . Ghareeb et al .(26) demonstrated a
significant increase in glomerular filtration rate (GFR) after
amlodipine therapy. In a study comparing the effects of
amlodipine and perindopril on renal haemodynamics and
tubular fimction in cyclosporine treated hypertensive renal
allograft recipient, both drugs maintained GFR and
effective renal plasma flow and lowered mean arterial
pressure but the excretion of sodium is not affected by
either drugs (27). In another study performed by Agodoa
et al. (28) compared the effect of ramipril and amlodipine
on renal outcomes in hypertensive nephrocalcinosis, they
found that both drugs retards renal disease and proteinuria .

It has been concluded from the data obtained in this
study that amlodipine is a useful agent when given to
hypertensive patients with deteriorated renal function and
once daily dosage of amlodipine proved o be effective
in hypertensive patients.



Tikit Jownal of Phamaceutical Sciences, Vol 2, Ne. 1, 2006

REFERENCES

1. Ephys Online Pharmacy .The Intemet Drug Index.,
www rxlist com-cgi-  generic-  amlod2 Amlodipine:
Description clinical pharmacology ,indications and side
effects and patient infonmation,2003.

2. Phillips RA, Kloner RA, Grimm RH, Weinberger M.
The effects of amlodipine compared to losartan in patients
with mild to moderately severe hypertension. J Clin
Hypertens 2003; 5: 17-23.

3. Ryman K, Gurk-Tumer C. Calcium channel blocker
review. BUMC Proceedings 1999; 12: 34-36.

4 Abemethy DR. Pharmmacokinetics and
pharmacodynamics of amlodipine. Cardiology 1992; 80
(Suppl. 1): 31-36.

SSteffen HM. Amlodipine —a third generation
dihydropyridine calcium antagonist. J Clin and Basic
Card 1999;2:45-52.

6.Burges RA, Dodd MG . Amlodipine Cardiovase Drug
Rev 1990 :8:2544.

7. Hall WD , Renal issues in the management of
hypertension. Am J Hypertens 1993; 6:245-250.

8. Pahor M, Psaty BM , Furberg CD. Calcium channel
blockers: What is their role in the = freatment of
hypertension in renal patients J Neph 1996 ;6:286-290.

9. Cockioft DW, Gault MH. Prediction of creatinine
clearance from plasma creatinine, Nephron 1976 ;16:31-
41.

10.Wooton IDP. Microanalysis . In : Medical
Biochemistry , 5" ed . Churchill Livingstone 1974 :60-
63.

I1. Blivin SJ , Pippins J , Amnis LG, lyons F. A
comparative analysis of amlodipine and  felodipine ina
military outpatient population ;efficacy . outcomes , and
cost considerations . Mil Med 2003; 168:530-
535(abstract).

12.0htuska S , Yamazaki A, Oyake Y, Yamaguchi .
Amlodipine improves vascular flinction in patients with
moderate to severe hypettension . J Cardiovasc
Pharmacology 2003; 42:296-303.

13.Pepine Cj , Cooper- DetltoffRM, Weiss Rj, Koren M,
Britter N , Thadani U et al . Comparison of effects of

13

nislodipine — extended release and amlodipine in patients
with systemic hypertension and chronic stable angina
pectoris . Am J Cardiol 2003; 921:274-279.

14 Burges RA. Amlodipine :a once daily calcium
antagonist. ] Hum Hypertens 1991; 5(Suppl 1): 49-54.

15. Tzivoni D . End organ protection by calcium channel
blockers . Clin Cardiol 2001 ; 24:102 -106.

16.Brazy PC,I Stead WW, Fitzilliam JF . Progression of
renal insufficiency :role of blood pressure . Kidney Int
1989 :35: 670-674.

17.Anderson S, Rennke HG, Brenner BM . Therapeutic
advantage of angiotensin converting enzyme inhibitors in
aresting progressive renal disease  associated with
systemic hypertension in the rat. J Clin Invest 1986 ; 77:
1993-2000.

18. Bjorck S, Nyberg G, Mulec H , Graneurs G, Herlitz
H, Aurell M . Beneficial effects of angiotensin converting
enzyme inhibitors on renal function in patients with
diabetic nephropathy. BrMed J 1986 ; 293:471-474.

19. Lewis EJ, Hunsicker LG , Bain RP, Rohde RD . The
effect of angiotensin converting enzyme inhibition on
diabetic nephropathy . New Engl J Med 1993;
329:1462-1465.

20.The GISEN Group (Gruppo ltaliano Di Studi
Epidemiologici in Nephrologia). Randomized placebo-
controlled trial of effect of ramipril on decline on
glomerular function rate and risk of terminal renal failure
in proteinuric , non- diabetic nephropathy . Lancet 1997
:349:1857-1863.

21.Epstein M . Calcium antagonists and renal disease
Kidney Int 1998 ;54:1771-1784.

22 Dworkin LD, Benstein Ja, Parker M, Tolbert E, Feiner
HD. Calcium antagonist and angiotensin - converting
enzyme inhibitors reduce renal injury by different
mechanisms. Kidney Int 1993 ; 43:808-814.

23 Harris DCH, Hammond WS, Burke T, Schrier Rw.
Verapamil protects against progression of experimental
chronic renal failure . Kidney Int 1987 ; 31:41-46.

24.Dworkin LD, Tolbert E.Recht PA Hersch



Tikit Jowmal of Pharmacadical Sciences, Vol. 2, No. 1, 2006

IC, Feimer HD , Levin RI . Effects of amlodipine on
glomerular filtration , growth and injury in experimental
hypertension. Hypertension 1996 ; 27:245-250.

25 Brunner FP, Bock HA , Hermle M, Theil G, Mihatsch
MJ . Control of hypertension by verapamil enhances

renal damage in a rat remnant kidney model. Nephrol
Dial Transplant 1991; 6:420-427.

26.Ghareeb S, El-Borady M, El-refae M El-Khashab O.
Efficacy and safety of amlodipine in hypertensive patient
with renal impairement .Egypt Heart J 1998; 50:21-25.

14

27Senneesael JJ |, Lamote JG, Violet I, Tasse S,
Verbeelen DL . Divergent effects of calcium channel
and angotensin  converting enzyme inhibitors on
glomerular functionin - cyclosporine treated renal allograft
recipients . American J Kidney Dis 1996 ; 27 :701-708.
28.Agodoa LY , Appel L, Bakins GL , Beck G,
Bourgoignie J , Brigges JP et al . Effect of ramipril vs
amlodipine on renal outcomes  in hypertensive
nephrosclerosisJAMA 2001;285: 2719-2728.





