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ABSTRACT
Background: Stroke is a major cause of death and disability. Current studies show that increased cellular calcium concentrations
cause neuronal death in ischemia. Calcium channel blockers such as amlodipine inhibit cellular oxidative stress and may be eﬀective in
the treatment of cerebrovascular stroke and decrease excessive apoptosis.
Objective: This study tests the hypothesis that amlodipine is superior to captopril in reducing neurological deﬁcit and improving
functional outcome in patients with acute cerebral infarction of an intermediate severity.
Methods: This multicenter, double blind, case controlled trial randomized 124 stroke patients with just hypertension (mean arterial
pressure: 140-180 mmHg) as a risk factor (cases mean age: 66.20 ± 8.78 and controls mean age: 67.19 ± 9.04) in Babol with a National
Institutes of Health Stroke Scale score (NIHH) 6 to 14. 63 cases treated with amlodipine (5-10 mg daily) and the other 61 controls were
treated with captopril (25-75 mg daily) after 72 hours of the onset of symptoms of an acute ischemic stroke for 3 months.
Results: Baseline NIHHS and Barthel index were measured and compared with these scores after 3-month treatment. Although
there were no statistical signiﬁcant diﬀerences in primary scores in two groups(NIHH; 10.47 vs 9.75, p = 0.422 > 0.05, CI: 95%, Barthel;
28.80 vs 33.52, p = 0.126 > 0.05, CI = 95%), Amlodipine produced statistically signiﬁcant mean improvements in NIHH(3.39 vs 4.83, p =
0.016 < 0.05, CI = 95%) and Barthel index (75.47 vs 60.16, p = 0.02 < 0.05, CI = 95%) compared with captopril after 3 month treatment.
Conclusion: This study mention that treatment with amlodipine may improve prognosis of ischemic stroke patients.
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INTRODUCTION
Stroke is a major cause of death and disability in many countries
of the world, placing a heavy burden on patients, families, healthcare
systems, and economies [1]. Only a few therapies have consistently
reduced death or disability. There is thus a real need for better
treatments to enhance poststroke recovery [2].
Current studies show that increased cellular calcium
concentrations cause neuronal death in ischemia. In the brain,
lipid peroxidation and neuronal apoptosis are associated with aging
and age-related disorders, including cerebrovascular stroke [3-7].
Amlodipine reduces oxidative stress in brain and decreases blood
pressure without sympathetic nerve stimulation.8Amlodipine has
also anti-inflammatory-antiapoptotic effect [9,10]. Amlodipine can
prevent cell death during reoxygenation after cortical ischemia [11].
Although most patients experience some spontaneous recovery
in the months after a stroke, the degree and timing of recovery
are variable. Improving functional outcomes through specific
interventions is a relatively unexplored area of great public health
potential. Furthermore, the first 3 months after stroke may offer the
most significant window of opportunity for recovery of function and
give the demonstration of both neuroprotective and neuroregenerative
properties in models of focal and global brain ischemia [12-14].

METHODS
This randomised, multicenter, double-blinded study assessed
physical examination, CT or MRI, neurological signs with the use of
the National Institutes of Health Stroke Scale (NIHSS) and Barthel
index. Patients were also assessed on days 1-3 after stroke onset,
and then after 3 months. Patients were eligible for enrolment if
they were 50-80 years old with good compliance and had an acute
ischemic stroke referable with confirmed neuroimaging and onset
of symptoms within the previous 3 days. We chose patients with
NIHSS score of 6 to 14. They didn’t have any cardiovascular risk
factors (diabetes, hyperlipidemia, coagulopathy, atrial fibrillation,
heart failure) except systemic hypertension (mean systolic blood
pressure: 14 to 18). All the patients had hypertension before stroke
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onset. All of our patients had normal renal, pulmonary and hepatic
function. Patients were randomly assigned to receive amlodipine or
captopril for a period of 3 months. Amlodipine 5-10 mg a day was
given to patients in the active treatment group and control groups
were treated with captopril 25-75 mg daily. We adjusted drug doses
due to primary mean arterial pressure of our patients. All our patients
were treated with atorvastatin 20mg daily. Vital signs were closely
monitored for the first 72 h and then at each assessment time. Routine
lab data’s (CBC-diff, Bun, Cr, Na, K, LDL, HDL, TG, Total Chol, PT,
PTT, INR), Echocardiography and neuroimaging were done. To
establish whether amlodipine had any effect on functional outcome
after ischemic stroke, The NIHSS and Barthel indexes were assessed
and compared at the 1-3td day of stroke onset and after 3 months in
two groups. This data set consists of data recorded or carried forward
from the most recent visit and after 3 months treatment. Patients who
had died (one patient died suddenly without any reason in captopril
group) were excluded. Data were analysed by SPSS. Independent
t-test was done to compare mean NIHHS and Barthel indexes. p <
0.05 was statistically significant (CI; 95%).

RESULTS
Patients were studied from May, 2014, to April, 2015 in Babol.
All our patients referred to Rohani hospital and neurology clinic.
Of the 124 patients who gave informed consent, 63 were assigned
to amlodipine and 61 to captopril. The demographic and clinical
characteristics of the 124 ischemic stroke patients who were received
amlodipine or captopril are shown in (Table 1). No differences
in demographic characteristics or underlying risk factors (blood
pressure and age) were observed between the two groups. The mean
age of the trial population were 66.20 ± 8.78(case group) and 67.19
± 9.04 (control group). Baseline NIHH and Barthel index were
measured and compared with these scores after 3 month treatment.
Although there were no statistical significant differences in primary
scores in two groups (NIHH; 10.47 vs 9.75, p = 0.422 > 0.05, CI: 95%,
Barthel; 28.80 vs 33.52, p = 0.126 > 0.05, CI = 95%), Amlodipine
produced statistically significant improvements in NIHH (3.39 vs
4.83, p = 0.016 < 0.05, CI = 95%) and Barthel index (75.47 vs 60.16,
p = 0.02 < 0.05, CI = 95%) compared with captopril after 3 month
treatment (Figure1-4).
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Table1: Demographic characteristics of case and control groups.
Groups

Age

Male

Female

Mean blood
pressure

Case groups =1

66.22 ± 8.78

34
53%

29
47%

16.30 ± 1.76

Control groups =2

67.19 ± 9.04

33
54%

28
46%

16.85 ± 1.54

Table 2: Comparison of NIHSS and Barthel index in two groups.
Mean stroke
scales

Cases

Controls

p - value

Baseline NIHSS

10.47 ± 2.79

9.74 ± 2.94

0.422

NIHSS 3th month

3.39 ± 2.29

4.83 ± 1.89

0.016

Baseline Barthel

28.80 ± 15.01

33.52 ± 12.25

0.125

Barthel 3th month

75.47 ± 23.83

60.16 ± 19.14

0.20

Figure 3: Baseline Barthel index in two groups
Group 1= Case group, Group 2= Control group
Barthel1= Baseline Barthel index

Figure 1: Baseline NIHSS in case and control groups
Group 1= Case group, Group 2=Control group
NIHHS1= Baseline NIHHS

Figure 4: Comparison of Barthel index after 3 month treatment
Group 1= Case group, Group 2= Control group
Barthel 2= Barthel index after 3 month treatment

DISCUSSION

Figure 2: Comparison of NIHSS in two groups after 3-month treatment
Group 1= Case group, Group 2= Control group
NIHHS2= NIHHS after 3-month treatment
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Acute ischemic stroke is a major cause of death and disability.
Treatment methods for decreasing neuronal injury after a stroke
are difficult to develop, because the pathophysiology is not yet well
understood [15]. Several mechanisms of neuronal injury in strokes
have been shown, including excitotoxicity, increased calcium and
free radicals. T-type calcium channels are expressed in many diverse
tissues, including neuronal, cardiovascular, and endocrine. Aside
from their established clinical applications, recent studies have
suggested neuroprotective effects of T-type calcium channel blockers.
Current reports mentioned neuroprotective effect of Ca+ channel
antagonists by improving of endothelial function and decreasing in
size of ischemic region [11].
Numerous clinical trials have established the similar benefits of
amlodipine treatment in patients with ischemic stroke. Our study is
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a planned follow-up of the randomized case-controlled clinical trial
of traditional medicine in ischemic stroke. In this study, an initial
3-month treatment with amlodipine demonstrated a statistically
significant benefit at 3 months. Moderate-to-severe acute ischemic
stroke patients were studied.
Similar our results one study found that in comparison to
Angiotensin Receptor Blockers (ABRs), amlodipine provides
better quality of life over the 5 year time period projected. From a
Chinese payer perspective, amlodipine is a cost-saving therapy when
compared with ARBs by lowering the costs needed to manage acute
stroke and MI episodes and related long-term recovery [16].
In other results, treatment with amlodipine in hypertensive rats
preserved cerebral perfusion at a lower blood pressure [9]. Long
treatment with amlodipine in hypertensive rats, caused to reduce the
oxidative stress in brain10. In another study amlodipine reduced the
size of the ischemic lesion and improved the neurological score in
apolipoprotein E-deficient mice [17]. In one study amlodipine and
valsartan improved stroke outcome as monotherapy in patients with
high cardiovascular risk [18]. Similar our results, several previous
randomised trials with amlodipine showed promising results, with
an increased probability of global recovery at day 90. Furthermore,
results were also positive in the individual Barthel index scale [16-18].

CONCLUSION
This trial showed that amlodipine is effective in treatment of
moderate-to-severe acute ischemic stroke patients. Hence, 3 months
of follow up, as is the case in many, if not all, previous trials, may be of
insufficient length to detect a treatment effect. There are not enough
studies in order to evaluate amlodipine effect in stroke prognosis in
human beings, most of previous surveys studied animal models.
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