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ARTICLE INFO ABSTRACT

Ramipril is an angiotensin converting enzyme (ACE) inhibitor and Metoprolol a β-adrenergic blocker
used as antihypertensive. In this study we aimed to titrate the concurrent use of two most
conventionally used antihypertensives. Objectives of this study were to evaluate the effect of regular
intake of Ramipril and Metoprolol by patients with mild to moderate grade of hypertension, to adjust
the dose and to educate the patients by providing patient counseling. In this multidose open label
randomized block study, was conducted between March 2010 and November 2010 at CARE super
specialty hospital, Hyderabad. A total of 60 patients were enrolled and were asked to have total of
four visits including first screening visit, with 6 weeks interval between each visit. Study treatments
included; Dose A (2.5mg Ramipril+25mg Metoprolol), Dose B (5mg Ramipril+50mg Metoprolol)
and Dose C (10mg Ramipril+50mg Metoprolol) and patient counseling emphasizing on the role of
diet, life style modification and regular exercise for management of hypertension. Blood pressure
(B.P) was measured on every visit including the day of enrolment and the results were analyses from
the data obtained. The study concluded that gradual up-gradation of the combination dose was useful
in controlling hypertension. Along with it, patient counseling was found to be beneficial for the
patients.
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INTRODUCTION

Hypertension is a condition where a systolic blood pressure ≥
140 mmHg either/or diastolic blood pressure ≥ 90mmHg. It
occurs when excessive force is exerted against artery walls as
the heart pumps blood. Hypertension is called a silent killer,
because it has no symptoms until it has reached an advanced
stage and currently there is no cure. It is classified as either
primary (essential) or secondary. About 90–95% of cases are
termed "primary hypertension", which refers to high blood
pressure for which no medical cause can be found. The
remaining 5–10% of cases (Secondary hypertension) are
caused by other conditions that affect the kidneys, arteries,
heart, or endocrine system (Kosugi et al., 2009; Dickson and
Sigmund 2006). Ramipril is a drug used in the treatment of
hypertension. It is an Angiotension conversion Enzyme (ACE)
inhibitor. ACE inhibitors reduce the production of Angiotensin
II slowly which will help to relax the arteries in the muscles.
Also, by dilating arteries, Ramipril allows the passage of more
blood to the heart (Dodt et al., 2009). Metoprolol is a beta-
adrenergic blocking agent that is used for treating high blood
pressure. It reduces the force of contraction of heart muscle and
thereby lowers blood pressure. By reducing the heart rate and
the force of muscle contraction, Metoprolol   reduces the need
for oxygen by heart muscle (High blood pressure causes 2010;
Chobanian et al., 2003). Apart from using pharmacological

*Corresponding author: Padmavathi Devi KSKD, CMR College of
Pharmacy, Kandlakoya (V), Medchal Road, Hyderabad-501401.

treatment, non-pharmacological treatment such as; dietary
sodium restriction, smoking cessation, moderate alcohol
consumption, DASH (Dietary Approaches to Stop
Hypertension) diet and exercise helps patients to control
hypertension (Carretero and Oparil 2000). Patient counseling is
also an important factor which improves patient’s knowledge
and attitude towards the disease which improves better control
of hypertension. (Klabunde and Richard 2007).

Aim and Objectives

In this study we aimed to titrate the concurrent use of two most
conventionally used antihypertensive in a tertiary care
superspeciality hospital. Objectives of this study were to
evaluate the effect of regular intake of ramipril and metoprolol
by patients with mild to moderate grade of hypertension, to
adjust the dose and to educate the patients by providing patient
counseling.

MATERIALS AND METHODS

In this multidose open label randomized block study,
conducted between March 2010 and November 2010 at CARE
super specialty hospital, Hyderabad. A total of 60 subjects with
age group of 30 to 60 years were enrolled after getting written
consent and were asked to have total of four visits including
first screening visit, with 6 weeks interval between each visit.
1. Screening visit or visit 1 (week 0) drug dispensing.
2. visit 2 (6 weeks)
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3. visit 3 (12 weeks)
4. visit 4 (18 weeks)

Study treatments included combination doses of ramipril and
metoprolol in 3 different dosage strengths viz; DOSE A (2.5mg
ramipril + 25 mg of metaprolol), DOSE B (5mg of ramipril +
50 mg of metaprolol) and DOSE C (10 mg of ramipril + 50mg
of metaprolol). Patient counseling were provided on each visit
emphasizing on role of diet, life style modification and regular
exercise for management of hypertension. All the enrolled
subjects were followed up every six weeks and were updated to
next regimen depending upon the response.

RESULTS AND DISCUSSION

Gender distribution of study population shows that out of 60
patients included in the study, 20 were females (33%) and 40
were males (67%). Comparing to Females, more number of
Males are suffering with Hypertension. (Table 1 and Fig.1)

Table 1. Gender distribution of study population

Gender No of Patients Percentage

Males 40 67
Females 20 33

Figure 1. Gender distribution of study population

Age distribution of study population shows that majority of the
people affected by the hypertension fall in to the category of
41-50 years (50%) of age group followed by 51-60 years (33%)
and then 30-40 years (17%) (Table 2 and Fig.2)

Figure 2. Age distribution of study population

Table 2. Age distribution of study population

Age Group No. of Patients Percentage

30-40 10 17
41-50 30 50
51-60 20 33

Personal habits of study population shows that personal habits
like smoking and drinking can increase the risk of getting
hypertension. It shows that majority of the people affected by
the hypertension fall in to the category of Smoking (8%) and
drinking (25%) and then Smoking and Drinking (33%). (Table
3 and Fig.3)

Table 3. Personal habits of study population

Personal Habits No. of Patients Percentage

Smoking 5 8.33
Drinking 15 25
Smoking and Drinking 20 33.33

Figure 3. Personal habits of study population

Food Habits of study population shows that a person who takes
high calorie diet (Non-Veg food habits) are at higher risk of
getting hyper tension. (Table 4 and Fig.4)

Table 4. Food habits of study population

Food Habits No. of Patients Percentage

Veg 20 33.33
Non-Veg 40 66.66

Figure 4. Food habits of study population
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Life Style pattern of study population shows that people who
have sedentary life style are at higher risk of getting
hypertension. (Table 5 and Fig.5)

Table 5. Life Style pattern of study population

Life Style No. of Patients Percentage

Moderate 25 41.66
Sedentary 35 58.33

Figure 5. Life Style pattern of study population

Comorbid conditions of study population shows the
number of patients who have comorbid conditions other than
Hypertension 58% which include diabetes 25% and
hyperthyroidism 16%. (Table 6 and Fig.6)

Table 6. Co morbid conditions of study population

Comorbid Conditions No. of patients Percentage

Hyper tension 35 58.33
Hypertension and Diabetes 15 25.00
Hypertension and Hyperthyroidism 10 16.66

Figure 6. Co morbid conditions of study population

Side effects of the treatment shows these drugs are already
proved to be safe drugs and hence side effects are mild. (Table
7 and Fig.7)

Table 7. Side effects of the treatment

Side effects No. of Patients Percentage

Diarrhoea 2 3.33
Constupation 2 3.33

Dizziness 1 1.66

In second visit a significant decline in blood pressure (BP) was
observed with most of the subjects. In 30 subjects, BP has been
even come to near normal level.

Figure 7. Side effects of the treatment

Out of rest 30 subjects, 20 subjects upgraded to dose B [5 mg
ramipril+50 mg metoprolol] and remaining 10 subjects have
been continued with same Dose A. In third visit a significant
decline in BP is observed in most of the subjects. A total of 55
subjects had their blood pressure around near normal level.
Remaining 5 subjects were given Dose C [10mg
ramipril+50mg metoprolol] and in fourth visit, all 60 subjects
reached the targeted near normal BP level. (Table 8 and Fig.8)

Table 8. Average B.P in each visit

Visits Systolic Blood Pressure Diastolic Blood Pressure

VISIT 1 144.83 98.17
VISIT 2 135.33 91.50
VISIT 3 128 85.33
VISIT 4 122.67 81.67

Figure 8. Average B.P in each visit

Patient counseling were also found to be beneficial which
improves patients knowledge and attitude towards disease and
helps in better control of BP.

Summary and Conclusion

This study is on treatment compliance with antihypertensive
drugs and physician’s follow up visits compliance, and its
efficiency in lowering blood pressure in patients with
hypertension. Total 60 patients were included in this study. All
of them treated with Ramipril and metaprolol combination drug
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therapy in 3 dosage regimens up to 6 weeks depending up on
their blood pressure response in each visit. The patient has paid
4 visits with duration of 15 days each. In each visit blood
pressure was measured. It should be known whether the patient
is taking medication regularly or not, to detect this drug
accountability has been check in each of the patient’s visit. Out
of 60 patients, the dosage regimen has been upgraded in 30
patients. Out of 60 patients only 4 patients have fallen in
irregularity in taking medication. No patients have failed to
attend the physician follow up visits as scheduled. Out of 60
patients only 4 patient’s BP has not come to normal even after
the 4 visits. Only few adverse events were observed during
whole study. They are headache, anorexia and dry cough.
Finally, the results showed that 90 % of the hypertension
patients have attained the normal blood pressure when they all
have taken medication regularly and attended the physician’s
follow up visits as scheduled.
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