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Abstract: Background/Objectives: India is home to an estimated 220 million hypertensive patients
but more than 90% of these patients were either undiagnosed, untreated, or treated but continued to
be hypertensive. Demonstrate the impact of comprehensive pharmacist intervention in improving
patients’ outcomes. Methods: Hypertensive patients of outpatient departments were enrolled in this
randomized controlled intervention study. Patients were either randomized into the non-
intervention group or to the intervention group. At the outpatient pharmacy - the non-intervention
group were advised to take the medications as prescribed, but the intervention group patients were
educated about the disease management and complications, methods to control hypertension,
lifestyle changes and importance of medication adherence. Results: Following each counseling
session in the intervention group, better control of hypertension was achieved, such that after the
fifth visit, the intervention group had 44 [48.8%] patients that were normotensive compared to 0 [0%]
patients in the non-intervention group. In phase II, when pharmacist intervention was provided to
the “non-intervention” group patients from phase I, after 6 months 72.2% of patients in the non-
intervention group were normotensive, 28.8% pre-hypertensive and 0% hypertensive. Conclusions:
Our studies clearly demonstrate an important role pharmacists could play in improving healthcare
outcomes in Indian patients.
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1. Introduction

Globally, 34% of the adult population over aged 18 are considered to be hypertensive of which
only 58.7% of the patients are aware of their status [1]. It is estimated that in the Indian population
28% of the population, which is older than 18 have hypertension, which amounts to 220 million
people [2]. Of the 220 million hypertensive patients in India, only 12% of the patients have their
hypertension in control [3]. Overall, 90% of adults with hypertension in India were either
undiagnosed, untreated, or even though they were being treated their hypertension was not
optimally controlled [2]. The Fifth National Family Survey [NFHS-5] of hypertension reported that
not only is there a continued increase in the prevalence of hypertension in India, but it is also
increasingly observed in younger age patients [4]. Chronic hypertension is a predisposing factor for
multiple cardiovascular diseases [5] and cardiovascular disease are now the leading cause of death
in India [6].

According to the World Health Organization (WHO), Indian healthcare faces challenges of
inadequate resources, insufficient funding, poor healthcare infrastructure, and rural-urban disparity
[7]. The WHO'’s data on the distribution of doctors around the world shows that while there are 26.1
doctors per 10,000 patients in the US, that number in India is only 7.3 doctors per 10,000 patients for
a population of 1.3 billion. When accounting for actual medical qualification the number of doctors
further drops to 5.0 per 10,000 patients in India [8]. In addition to recruiting and training more
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doctors, India could also utilize other well-trained paramedical professionals to address this major
challenge of healthcare provision.

In 2008, India started granting PharmD degrees for pharmacy students who completed six years
of college education and clinical training. This was an important step in enabling clinical pharmacists
to improve patient care, however, pharmacists continue to be underutilized members of healthcare
teams, simply dispensing drugs instead of working with doctors to optimize patient therapy to
improve patient outcome and quality of life.

Currently, in India just like in the US 30 years ago, there is a lack of awareness about how
pharmacists can contribute to improving patient healthcare outcomes. The “Asheville studies”
demonstrated the role of pharmacists in improving patient outcomes, while reducing healthcare costs
in the US [9]. The results were so impressive that the American Pharmacy Association (APhA)
foundation launched a “ten-cities diabetes challenge,” resulting in positive outcomes from
pharmacist intervention and led Medicare to start payments for an annual prescription review by a
pharmacist.

More recently pharmacist interventions have led to better patient outcomes in developing
countries such as South Africa [10] and Pakistan [11]. They have led to positive impacts on improving
medication adherence in COPD [12] as well as medication error reporting [14]. However, to the best
of our knowledge this would be the first randomized controlled intervention study on the impact of
a pharmacist intervention on any disease management in India.

2. Materials and Methods

Setting — Outpatient pharmacy of a tertiary care hospital in the state of Andhra Pradesh, South
India.

Participants - Patients with known and de-novo diagnosis of hypertension using at least one
antihypertensive drug and hypertension not under control as well as patients self-identifying as
hypertensives were invited to participate in this study.

Inclusion criterion — Adults above 25 years of age of both genders who are currently being
treated for hypertension and agreed to provide signed informed consent to participate in this study.

Exclusion criterion — Pregnant, children, cancer, mentally impaired and legally restricted
patients. Patients with renal disorders like acute or chronic kidney disease, Pre-eclampsia, oedema
and patients who were not willing to participate in the study.

Study Protocol — Patients providing written informed consent were randomly assigned to either
the Non-Intervention [NI] or Intervention [I] group. For the non-intervention group, patients were
given their prescribed drug(s) with simple instructions on how often to take it.

In the intervention group, PharmD interns counseled each patient in private, educating them on
life-style modifications that could help control blood pressure and various long-term consequences
of uncontrolled blood pressure. PharmD interns also provided patients with drug monographs,
patient information leaflets on hypertension management and added auxiliary labels onto their filled
prescriptions as well as weekly pill organizers - none of this is a standard of practice in India.

Patients in both non-intervention and intervention groups were seen on a monthly basis for the
following three months by PharmD interns, and blood pressure was measured for all the patients in
both groups. In the non-intervention group, the interns only measured and recorded the patients’
blood pressure and pharmacists dispensed them the next month’s supply of medications. Whereas,
in the invention group, each subsequent visit provided the opportunity for the intern and the
pharmacist to assess the patients’ medication adherence, lifestyle modifications, and provide
additional counseling to reinforce the importance of blood pressure control. The last visit of Phase 1
of the study was 3 additional months later (6 months after the beginning of the study), during which
the interns took a 5th and final blood pressure measurement for phase 1. In phase 1 - no pharmacist
directed dosage adjustments were made.
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There was a three-month gap between the patients” 4th and 5th visits for Phase 1 of the study.
The positive impact of pharmacist counseling on the intervention group was so significant that we
were ethically bound to offer the Pharm-D intern intervention to the “non-intervention” group
patients from the Phase 1 study. Thus, for Phase 2, only the 90 patients in the Phase 1 “non-
intervention” group were asked and they all agreed to participate. No patient from the “intervention”
group of Phase 1 was followed in Phase 2. In Phase 2, the formerly non-intervention group were
provided the same monthly counseling as the Phase 1 intervention group, and their blood pressure
was measured after 3 more months (6th visit: 9 months after the beginning of the study) and 6 months
(7th visit: 1 year after the beginning of the study). During this Phase 2 portion of the study -
pharmacist recommended, and physician approved drug and dosage adjustments were also made
on 49 patients.

Statistical Analysis/Data Analysis

The non-intervention and intervention groups were compared to ascertain that they were not
very different from each other at the start of the study. The ages of the participants in the two groups
were compared using two-sample t-test and a chi-square test was used to compare the numbers of
males and females.

The SBP and DBP values were not normally distributed. Therefore, non-parametric methods
were used for comparison of blood pressure values. The median and interquartile ranges are
presented as the central tendency throughout the manuscript. The non-intervention and intervention
in phase-1 were compared using the two-sample Wilcoxon rank-sum test.

3. Results
Phase 1

Demographic characteristics in the two groups resulting from randomized enrollment is shown
in Table 1. In the non-intervention group there were 30 females, and 60 males compared to 41 females
and 49 males in the intervention group. The average age of the patients in the NI and I groups were
comparable 61.3£10.8 and 62.1+10.1 (p=0.64). The median SBP / DBP blood pressure during the first
visit in the non-intervention group was 145 (139,155) / 87 (80,90) and the intervention group was 140
(130,150)/ 80 (80,90). While the SBP and DBP levels in the intervention group were lower, the
difference was not statistically significant (P-values comparing SBP and DBP across groups were 0.06
and 0.57, respectively). At the first visit 1.1% of patients in the non-intervention and 3.3% of patients
in the intervention group were normotensive with SBP<120 and DBP< 80.

Table 1. Demographic distribution of patients enrolled in the non-intervention and intervention groups.

Parameters Non-intervention Intervention P value
Females 30 41
Males 60 49 0.09
Age (yrs) 61.3+10.8 62.1+10.1 0.64
Median SBP - 1st visit 145 (139,155) 140 (130,150) 0.06
Median DBP - 1st visit 87 (80,90) 80 (80,90) 0.57

Figure 1 displays the distribution of patients in each blood pressure category across outpatient
visits in the two experimental groups. While the hypertensive distribution of patients in the two
groups during the first visit was comparable, there was a remarkable difference in that distribution
during the 5th visit — with 0 [0%] patients in the non-intervention group compared to 44 [48.8%]
patients in the intervention group achieving normotensive status.
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Figure 1. Distribution of hypertensive categories among patients in the Non-intervention [NI] vs Intervention

[1] groups during the first five visits.

It is also interesting to note that with each succeeding visit the number of hypertensive patients
in the intervention group decreased gradually with a corresponding increase in the number of pre-
hypertensives, followed by normotensives. On the other hand, most patients in the non-intervention
group continue to be categorized as hypertensive throughout Phase 1 of the study [Figure 1].

The median drop in SBP and DBP values as shown in Figure 2A and Figure 2B following
pharmacist intervention supports this conversion of hypertensive to normotensive patients following
intervention. In the intervention group, SBP and DBP values fell from 140 to 119 and 80 to 77,
respectively, between 1st and 5th visit. Whereas in the non-intervention group, mean SBP value
increased from 145 to 155.5 and DBP from 87 to 90. At the conclusion of the phase 1, the reduction in
SBP and DBP in the intervention group, compared to the non-intervention group was highly
significant with P < 0.001.
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Figure 2. A & B — Median SBP and DBP values in NI and I group during each visit.
At the start of the 2nd phase of this hypertension project, the pharmacist-intervention was

provided to all 90 patients comprising the “non-intervention group” of Phase 1. The SBP (IQR) and
DBP (IQR) decreased from 155.5 (147, 160) and 90 (86, 92), respectively during the 5th visit to 126.5
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(122, 132) and DBP 81 (78, 83), respectively in the 6th visit - 3 months later, following intern and
pharmacist interventions. In phase 2, in addition to all the counseling that was provided in phase 1,
64 pharmacist recommended changes in drug and dosage were accepted by the physician [Table 2].

Table 2. Following drug changes were suggested by the pharmacist and approved by the physician in Phase 2.

Drug Amlo5 | Amlol0 | Ciln5 | Ciln10 | Meto25 | Olme40 | Telma40 | Telma80
added
# of 7 10 2 6 2 1 11 4
Patients
Dosage Increased Amlo10 Ciln10 Telm40 Telm80
# of Patients 1 9 3 8

Drug Abbreviation Key: Amlo — Amlodipine; Clin — Cilnidipine; Meto — Metoprolol; Olmesartan; Telm —
Telmisartan.

There was a further reduction in the SBP and DBP at the 7th visit, which was the conclusion of
the study. At 7th visit, 6 months after initiation of Phase 2, the patients who were formerly in the
Non-intervention group had a median SBP (IQR) of 117 (116, 120) and median DBP (IQR) of 77 (76,
78) [Figure 3A & 3B].
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Figure 3. A & B. Impact on SBP & DBP following pharmacist intervention to the “non-intervention” group in
Phase 1 from 5th to 7th visit.

In this final visit of Phase 2, 65 patients [72.2%] were normotensive, 25 patients [28.8%] were pre-
hypertensive and not a single patient was hypertensive, in contrast to 82 [91.1%] patients being
hypertensive at the beginning of Phase 2 [visit 5] [Figure 4].
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Figure 4. Distribution of hypertension among patients in the phase 2 during 5th and 7th visit, when pharmacist

intervention was offered to the original “non-intervention” group of the Phase 2.

Both Phase 1 and Phase 2 of our study clearly demonstrate the benefits of pharmacist
intervention on patient’s blood pressure control in an Indian outpatient setting.

4. Discussion

Pharmacists are the most underutilized healthcare professionals around the world [14,15], and
in developed countries, there have been efforts to increase pharmacists’ role in patient care.
Unfortunately, in countries like India, where pharmacists could make an even greater impact — due
to limited access to other healthcare professionals - such a recognition is still lacking. The purpose of
this investigation was to demonstrate the impact a pharmacist intervention could make on one of the
most pressing health problems in India — hypertension.

In other countries, numerous randomized clinical trials of pharmacist-led interventions have
demonstrated improved hypertension outcomes [16-19]. Pharmacist intervention in the Ying Le et
al. [16] study done in China involved a monthly review of medications, patient education, and
medication adjustment advice to medical doctors over 6 months. Compared to the non-intervention
group, which was given basic patient education about hypertension (a service not provided in India),
a significantly higher percentage of pharmacist intervention patients [60.7% vs 40.9%, P<0.01] at 6
months had their blood pressure under control. The higher percentage of patients with better blood
pressure control in the Chinese patient population may be attributed to the “basic patient education”
available to Chinese patients even in the non-intervention group. Our SBP drop of 21 mm Hg in Phase
1 of our study is comparable to a drop in SBP of 18.3 mm Hg that was reported in the AlbertaCanada
Clinical Trial in Optimizing Hypertension [RxACTION] [19], which was conducted between 2009-
2013. In Phase 2 of our study, there was an even larger drop in SBP of 31 mm, which may be explained
by the more aggressive intervention that involved dosage adjustments by pharmacists, which
resulted in 64 drug and dosage recommendations that were all accepted by physicians.

Pharmacist intervention in the US veterans population [20] led to a decrease of 8 mm/4 mm in
diabetic patients and 14 mm/5 mm in non-diabetic patients over a six month period and both the
decreases were statistically significant. A pharmacist-led intervention on health outcomes in
hypertension management at community pharmacies in Nigeria found improved behavior, attitude
and adherence in the intervention group but found no change in health status, interestingly in this
study they never actually measured blood pressure [21]. A pharmacist intervention study from
Portugal [22] reported better blood pressure control in the intervention group than the non-
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intervention group. In a study reported from France [23] 61.7% of the patients in the intervention
group reached their therapeutic goals compared to 33.3% of patients in the non-intervention group.

To the best of our knowledge no randomized controlled study on the impact of pharmacist
intervention on hypertension or any other disease has been reported from India. Few non-drug, non-
pharmacist involved RCT on hypertension management studies have been reported from India. In a
small study with 40 individuals randomly assigned to control or home-based isometric handgrip
(IHG) training, after 8 weeks there was a significant reduction in blood pressure and pulse rate in the
IHG group [24].

In another randomized control study involving non-pharmacological treatment of hypertension
with physical exercise, salt intake reduction and yoga, all treatments showed significant decrease -
5.3/6.0; 2.5/2.0 and 2.3/2.4 in blood pressure [25]. As the patients in the intervention group in our
study were advised on lifestyle modifications - including exercise and importance of DASH diet,
those could have also contributed to the positive outcome in our study.

Even in countries like the US, where healthcare is more advanced, only 25% of the patients with
hypertension have their blood pressure fully under control. Dixon et al. [26], reported on cost-
effectiveness analysis of pharmacist intervention from the Alabama Clinical Trial in Optimizing
Hypertension [19] and found that a 50% uptake of a pharmacist prescribing intervention would
improve blood pressure control, saving $1.137 trillion and an estimated 30.2 million life-years over a
30-year period. Schultz et al. [27] economic analysis of hypertension management with and without
medication therapy management resulted in incremental cost-effectiveness ratio of $38,798 gain per
quality-adjusted life year, and they concluded that the current reimbursement rate of pharmacist
services is inadequate.

Indian CGP guideline IGH-IV recommends two separate targets for BP control depending on
age. For patients less than 65 years-old, the recommended target is 120-130/70-80 and for patients
over 65 it is <140/90 [28]. Based on the global burden of disease estimates, cardiovascular disease
[CVD] death rate in India at 272 is higher than the global average of 235 deaths per 100,000 population
[5]. In India, CVD deaths occur at an earlier age than Western countries [29]. Based on a meta-analysis
of 123 studies that included 612,815 patients, every 10 mm drop in SBP significantly reduces risk of
various cardiovascular diseases, resulting in a 13% reduction in all-cause mortality [30]. Therefore, to
the extent possible, it would be better to target and aspire for better blood pressure control for each
Indian patient.

Even though it is now clearly evident that non-communicable chronic health conditions like
CVD are major public health problems in India [6], very little has been done to address it [31]. Our
current study clearly indicates that inclusion of clinically trained pharmacists that are being
graduated from over 200 pharmacy colleges in India could be integral parts of Indian healthcare
teams, and integrating pharmacists in effective management of disease conditions may be a hugely
significant, cost-effective step towards improving CVD outcomes in India.

5. Conclusions

Our study clearly demonstrates the value of pharmacist intervention in improving patient
outcomes for hypertension management in India and is consistent with reports from other parts of
the world where similar observations have been reported.

Presentations - An abstract for Phase 1 study was presented at 82nd FIP conference in Cape
town, South Africa in September 2024 and from Phase 2 study at the APhA annual meeting in
Nashville, TN, March 2025.
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