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	 Hypertension poses a serious threat to public health being a common and challenging 
condition to treat. The main cause of poor blood pressure regulation is non-adherence to 
treatment. Enhancing patient compliance and promoting preventative care are two benefits 
of pharmaceutical care based on patient education. The study was aimed to evaluate the 
therapeutic outcome of different class of antihypertensive after pre and post intervention in 
hypertensive patients and to evaluate whether patient participation in a pharmaceutical care 
program is associated with reduction in blood pressure. A 6-month hospital based prospective 
interventional study was performed with 125 patients in the outpatient department of general 
medicine. The patients' medical records were reviewed and recorded the initial Blood pressure 
according to which pharmaceutical care intervention was performed which included verbal 
counselling, patient information leaflets, and patients were divided according to which they 
receive monotherapy and combination therapy then subsequent monitoring with two Follow-
ups were carried out over a one-month interval and assessed the changes in Diastolic blood 
pressure and Systolic blood pressure. Pharmaceutical care intervention provided to the patients, 
resulted in improvement in Blood pressure control knowledge and adherence to medication. 
Pharmaceutical care's impact on Systolic blood pressure and Diastolic blood pressure in patients 
undergoing monotherapy Angiotensin receptor blockers significantly reduced blood pressure 
readings, and in patients receiving combination therapy, angiotensin receptor blockers plus beta 
blockers significantly decreased systolic blood pressure while angiotensin receptor blockers 
plus calcium channel blockers significantly decreased diastolic blood pressure. Hypertensive 
patients who received pharmaceutical care reported better blood pressure management and 
overall patient satisfaction.
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	 Systolic blood pressure (SBP) and 
diastolic blood pressures (DBP) that are elevated 
above the normal range [140/90mmHg] are referred 
to as hypertension (HTN).1 Blood pressure (BP) is 
the measure of the force that blood exerts against 
the walls of arteries. Pumping blood out of the 
heart is more difficult when pressure is high.2 Many 

people now have HTN, especially in low- and 
middle-income nations (LMICs). According to 
estimates, 1.39 billion persons globally had HTN 
in 2010.3 Excessive salt consumption, Obesity, 
alcohol use, inactivity, and unhealthy eating and 
low potassium consumption are risk factors for 
HTN.  
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	 Treatment decisions for hypertension 
focus more on overall vascular risk factors than just 
blood pressure.4 Initial HTN treatment should focus 
on lifestyle management, which includes dietary 
treatments (such as lowering salt and boosting 
potassium), alcohol avoidance, multifactorial diet 
control, weight loss, quitting smoking, exercising 
regularly, and stress management.5 Pharmaceutical 
care (PC) designed to increase patient’s adherence 
to (antihypertensive) medicines. Along with 
PC responsible pharmacological therapy is 
provided with the goal of attaining specific 
results that improve a patient’s quality of life.6 
Patient compliance can increase by up to 100% 
with pharmaceutical care (PC) based on patient 
education. PC increased the percentage of patients 
with acceptable blood pressure from 54.0% to 
98.0%.7 The management of prevalent clinical 
diseases is the primary emphasis of PC and a good 
example of managing a chronic illness is HTN. PC 
gives consideration to issues with pharmacological 
therapy (patient compliance, identification of side 
effects, dosage optimization) can be expected to 
improve outcomes.8 

	 The lack of effectiveness of anti-
hypertensive therapy is caused by both patient-
related factors, such as non-adherence, and factors 
related to the health care system and medical 
staff (for example, lack of access to medical 
care). Therefore, through PC intervention can 
improve the Cooperation between physicians, 
pharmacists, and other medical personnel, as well 
as encouraging patient to systematic control of BP 
results in improvement of hypertension.9

	 PC is one of the strategies that involve 
interacting with patients and offering counselling 
about their condition and medications in order 
to increase patient adherence to therapy.10 The 
primary goal of PC is to determine whether a 
patient’s involvement in a PC programme is linked 
to a drop in BP, an improvement in quality of life 
(QOL), and better medication-taking habits.11

	 Patient information leaflet (PIL) is one 
of the patient counselling techniques Included in 
PC. PIL is necessary since patients were unable to 
control their illnesses because they did not have 
access to the information they needed.12,13 PIL 
contains details in simple language that patients 
can understand. PIL is an important teaching tool 
in patient counselling. 14,15 So this study was aimed 

to evaluate the impact of pharmaceutical care 
interventions on clinical outcome in patients with 
hypertension.

MATERIALS AND METHODS

	 A 6 month hospital based prospective 
interventional study was performed with 125 
patients (selected based on study criteria) in the 
outpatient department of general medicine at 
Karuna Medical College Hospital in Palakkad, 
Kerala, from October 2021 to March 2022.The 
patients who were eligible for inclusion in our 
study were previously diagnosed with HTN and 
are taking antihypertensive (both monotherapy 
and combination therapy)  with or without 
co morbidities like diabetes, dyslipidaemia, 
hypothyroidism, coronary artery disease, and 
myocardial infarction. The exclusion criteria 
included newly diagnosed hypertensive patients, 
pregnant and lactating women, patients with co 
morbidities such as chronic kidney disease, cancer, 
stroke, COPD who refused to provide written 
information consent, patient who was not interested 
to participate in the PC and if the dose is changed 
during the study period. Selected patients divided 
based on the medications they have given with the 
same dose in each group.
	 Patient’s data collected with predesigned 
data entry form including demographic information 
like age, sex, social habits, co-morbidities, 
SBP, DBP and antihypertensive for treating 
hypertension. The PC program which include 
patient counselling have given to the patients who 
are willing to participate the patient counselling 
programme and developed a PIL according to the 
individual patient’s need which included  initial 
baseline information such as patient age, sex, co-
morbid condition, BP value, physical activities, 
food habits, social habits, salt intake and adherence 
to their individual antihypertensive medications. 
Prepared PIL was provided as a visual reminder 
to the patient. PC grounded in patient education 
can improve patient compliance to drug therapy. 
After the PC intervention done two follow-ups in 
every month and changes in BP were recorded 
respectively. 
	 Through the two follow ups checked that 
the patient is properly following the medication 
ie; proper dose and duration and change in BP is 
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recorded. By comparing the current SBP and DBP 
(BP value of 2nd follow up) value with the baseline 
SBP and DBP (before the PC programme) the 
percentage mean change (Percentage mean change 
refers to the average percentage difference in blood 
pressure readings before and after the intervention) 
in SBP and DBP for monotherapy and combination 
therapy were calculated to assess the clinical 
outcome for the PC provided. 
	 The data was entered into Microsoft Excel 
2007 and examined using graph pad prism. ANOVA 
[One way] is used to compare continuous variables’ 
baseline and follow-up values. Significant was 
defined as a p value of <0.05 which means A 
p-value of less than 0.05 indicates that the results 
are statistically significant, meaning the observed 
changes are unlikely due to chance.

RESULTS

	 A total of 125 participants were included 
to determine the pharmaceutical care interventions 
affected the therapeutic outcome of hypertensive 
patients. Female were shown to be more frequently 
affected 58.4% of the time when analysed by sex 
(table 1). According to the age distribution of 
the population being studied, out of 125 study 
participants, most of the hypertension patients 
were above 50years. (Table1). The therapy wise 

distribution revealed that more patients (59.2%) 
were receiving monotherapy than combination 
therapies (40.8%) (Figure1). Effectiveness of PC 
in reducing BP was achieved by resolving and 
preventing drug therapy problems (missing daily 
doses, unaware about the importance of therapy, 
inappropriate adherence) with regular monitoring 
and counselling the patient.
	 In monotherapy reduction in SBP was 
evaluated in review 2 (Table 2), in this Angiotensin 
receptor blockers (ARBs) shows significant 
difference (P=.05) the percentage mean change 
is 7.19%, followed by Calcium channel blocker 
(CCBs) (3.54%), Diuretics (DIU) (2.06%), and 
Beta blockers (BB) (2. 05%).In DBP ARBs have a 
percentage mean change of 6.31% with a (P=.05) 
making them significantly more successful than 
other antihypertensive like CCBs, BBs, and DIU, 
which had percentage mean changes of 5.01%, 
3.23%, and 2.94%, respectively (Table 2).
	 In combination therapy ARB+BB (n=10) 
was found to be the most significant in reducing 
SBP with a percentage mean change of 9.35%, and 
a (P=.05). Other combinations, such as ARB+DIU 
and ARB+CCB showed no significant reduction 
of SBP, DBP among the study population with 
percentage mean changes of 6.92% and 2.93%, 
respectively (Table3). No drug combination was 
shown to significantly lower DBP when used 

Table 1. Baseline characteristics of study population

 No	 Parameters	 No of Patients 	 Percentage of 
		  (n=125)	 Patients (%)

1.                            	 Sex
	 Female	 73	 58.4
	 Male	 52	 41.6
2.	 Age (years)		
	 <40	 9	 7.2
	 >40	 8	 6.4
	 >50	 106	 84.8
3.	 Co morbid disease
	 Coronary artery disease	 7	 5.6
	 Type 2 DM	 42	 33.6
	 Hypothyroidism	 5	 4
	 Dyslipidaemia	 5	 4
4. 	 Risk factors
	 Smoker	  42	 33.6 
	 Alcoholic 	  36	  28.8
	 Smoker +  Alcoholic	  25	  20
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Table 2. Effect of pharmaceutical care on SBP and DBP in Hypertensive Patients used as Monotherapy

Parameters	 Baseline	 Review I	 Review II	 Percentage 	 P value
				    mean change (%)

ARB(n=33)
SBP	 142.12 ±13.42	 137.57±13.93	 131.9±10.56	 7.19	 0.008* 
DBP	 88.78±9.13	 84.8±8.97	 83.1±7.84	 6.31	 0.019*

BB(n=9)
SBP	 135.55±13.42	 133.11±9.04	 132.77±10.82	 2.05	 0.846 
DBP	 86.66±8.16	 84.33±7.96	 83.8±7.2	 3.23	 0.711

CCB(n=23)
SBP	 141.00±15.77	 138.3±12.9	 136±11.3	 3.54	 0.454
DBP	 86.86±12.29	 84.43±11.5	 82.5±10.6	 5.01	 0.450

DIU(n=7)
SBP	 145.71±19.16	 146.42±15.74	 142.14±8.39	 2.06	 0.847 
DBP	 84.8±11.6	 83.2±13.9	 82.3±10.2	 2.94	 0.925

(* Statistically significant p<0.05)

Table 3. Effect of pharmaceutical care on SBP and DBP in Hypertensive 
Patients used as Combination therapy

Parameters	 Baseline	 Review I	 Review II	 Percentage 	 P value
				    mean change (%)

ARB+DIU(n=24)
SBP	 144.83±16.65	 138.63±13.76	 134.8±12.32	 6.92	 0.061
DBP	 89.29±13.30	 85.78±11.28	 83.37±10.7	 6.63	 0.224

ARB+CCB(n=13)
SBP	 145.57 ±20.44	 142.46±16.2	 141.3±15.8	 2.93	 0.822
DBP	 90.57±13.72	 85.92±12.13	 80.71±12.22	 10.8	 0.158

ARB+BB(n=10)
SBP	 160.30±10.37	 153.5±9.2	 145.3±8.4	 9.35	 0.005*
DBP	 94.10±14.98	 90±12.64	 89.20±12.6	 5.20	 0.677

(* Statistically significant p<0.05)

in combination with the other medications that 
were employed, according to the measurement of 
DBP. From these BP reduction values we assessed 
the clinical outcome before and after the PC 
implementation.

DISCUSSION

	 Patients with hypertension participated 
in a prospective interventional study to evaluate 
the therapeutic effectiveness of various 
antihypertensive classes before and after the 
intervention. In this study, the majority of the 
hypertension patients were above the age of 50. 
Due to the fall in oestrogen levels associated with 
menopause, women are demonstrated to be affected 

more frequently than men (41.16% vs. 58.4%), 
although oestrogen replacement therapy does not 
lower BP or lower the incidence of hypertension 
in women.16,17

	 One of the findings is that patients who get 
monotherapy have greater rates (59.2%) than those 
who receive combination therapy (40.8%). The 
patient baseline data were obtained after enrolling 
patients in the study and delivering pharmaceutical 
care, and then BP was noted after one month of 
follow-up and again after one month of follow-
up, and these values were analysed to find the 
effectiveness of pharmaceutical care in reducing 
SBP and DBP in monotherapy. Due to more 
primary care appointments and fewer emergency 
consultations, the PC programme has improved 
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Fig. 1. Therapy wise distribution among study population

the care profile for hypertension patients.18 It was 
discovered that ARBs are having more efficacies 
in lowering the BP along with Pharmaceutical 
care.19,20

	 Out of 51 patients getting combination 
medication, those using ARB+BB (n=10) were 
found to be the most effective at lowering SBP in 
the study population, and their percentage mean 
change of 9.35% had a (P<0.05) indicating that 
it is significant in comparison to other studies. It 
shows that the use of CCB and ARB together is an 
acceptable antihypertensive strategy.21 The choice 
of combination therapy is based on the risk factors, 
the existence of comorbidities, and is individualized 
for each patient.22,23 Similarly it was found that no 
drug combination significantly decreased DBP. 
The percentage mean change for ARB+CCB is 
10.8% (0.158), whereas ARB+DIU’s change is 
6.63% (0.244), and ARB+BB’s change is 5.20%. 
(0.677). ARB and amlodipine’s higher efficacy and 
tolerance have been shown in several studies.24,25 

These outcomes were achieved by providing 
patient counselling on lifestyle modifications 
(reduced salt and pickle intake, regular physical 
activity) along with drug therapy. This study 
finding shows that providing hypertensive patients 
with pharmaceutical care can improve in BP 
management and as a result reduce the risk of 
hypertension-related complications.
Limitations
• In this study we could measure the clinical 
outcome only by reduction in BP
• Here we selected previously diagnosed 

hypertensive patients so we can’t include control 
group for the study
• In a 6 month study only who are willing for PC 
programme only included in study.
• There is more chance of getting bias in terms of 
medication intake of patient this would affect the 
result.

CONCLUSION

	 This study finding demonstrated that 
hypertensive patients receiving antihypertensive 
shows significant reduction in their BP values 
as a result of pharmaceutical care. There is a 
significant change in BP value before and after 
the intervention. Through the antihypertensive 
medication along with the PC can control the BP 
and improve the quality of life of patient.    
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