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ABSTRACT

Introduction: India is grappling with a growing occurrence
of Type 2 Diabetes Mellitus (T2DM) and its related conditions,
including hypertension and dyslipidaemia, with Cardiovascular
Diseases (CVD) being the primary cause of morbidity and
mortality. Statins, primarily used for hypercholesterolaemia and
CVD prevention, have demonstrated potential in lowering Blood
Pressure (BP) through mechanisms that are independent of
cholesterol reduction.

Need of the study: Most evidence regarding the effect of statins
on BP comes from controlled trial settings, which may not fully
reflect real-world scenarios. Additionally, many clinical studies do
not compare different therapeutic approaches to evaluate their
impact on patients with T2DM and hypertension. This study aims
to address this gap by assessing and comparing the effects of
different therapies in a more realistic clinical context.

Aim: To assess the real-world effectiveness of adding a statin to
an antihypertensive drug compared to an antihypertensive drug
alone in patients with T2DM and hypertension.

A Pragmatic Clinical Trial

Materials and Methods: This pragmatic clinical trial will
be conducted across three centres from August 2024 to
August 2025 in Maharashtra: one tertiary care hospital and
two multispecialty private hospitals, namely Shalinitai Meghe
Hospital and Research Centre, Nagpur; Hrudaya Cardiac and
Vascular Care Centre, Nagpur; and Shri Sai Multispeciality
Hospital, Amravati, Maharashtra, India. The study will enroll a
minimum of 300 patients who are newly diagnosed with T2DM
and hypertension. Patients will be divided into two groups based
on the prescriptions given by physicians: Group 1: Antidiabetic
drug+Antihypertensive drug+Statins; Group 2: Antidiabetic
drug+Antihypertensive drug. Their effects will be assessed on
BP, blood sugar and lipid level parameters. Statistical analyses
will include linear regression, multiple regression and quantile
regression to evaluate the significance of statin therapy on
BP control. A p-value <0.05 will be considered statistically
significant.
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INTRODUCTION

India is home to 77 million diabetic patients, making it the second-
largest diabetes population in the world, with projections estimating
629 million by 2045 [1,2]. Among these, nearly 90% suffer from
T2DM, which has become a predominant cause of death, accounting
for approximately 1.7 million deaths annually [1,2]. Recent statistics
indicate that 11.4% of the population has diabetes, 35.5% have
hypertension, 81.2% suffer from dyslipidaemia, 28.6% are generally
obese and 39.5% experience abdominal obesity [3].

Diabetic patients often present with dyslipidaemia, hypertension,
chronic kidney disease and a greater risk of CVD mortality and
morbidity, making preventative measures crucial [1]. Statins, which
are 3-hydroxy-3-methylglutaryl-coenzyme A reductase inhibitors,
are the approved treatment for hypercholesterolaemia and are a
mainstay in preventing primary and secondary CVD in patients with
T2DM. Moreover, there is substantial evidence that statins exert
myriad biological effects beyond cholesterol lowering, contributing
to their ability to prevent cardiovascular events [4].

Several studies have demonstrated that statins significantly lower
BP through mechanisms independent of cholesterol reduction,
such as improving endothelial function, promoting vasodilation,
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reducing oxidative stress, decreasing inflammation in the arterial
system and down-regulating the angiotensin Il type 1 receptor [4-7].
It has been established that statin users are more likely to achieve
controlled BP compared to non users among hypertensive patients
with a BP of >140/90 mmHg [8]. However, this comparison has
not been made with dual-drug therapies and most of the available
results come from controlled trials, limiting their applicability to real-
world settings [4,6,7,9-13]. Therefore, this study aims to assess
whether the addition of statins to antihypertensive drugs produces a
significant reduction in BP compared to the use of antihypertensive
drugs alone in T2DM patients with hypertension.

Objectives of the study:

1. To evaluate the effect of antidiabetic and antihypertensive drugs
in the management of patients with T2DM and hypertension.

2. To evaluate the effect of antidiabetic, antihypertensive and
statin therapy in the management of patients with T2DM and
hypertension.

3. To compare the therapeutic effects of antidiabetic and
antihypertensive therapy versus the combination of antidiabetic,
antihypertensive and statin therapies in the management of
patients with T2DM and hypertension in real-life clinical settings.
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REVIEW OF THE LITERATURE

Optimising lipid and BP-lowering therapy in patients with T2DM
is recognised as a key strategy to reduce the overall CVD burden
[14,15]. Guidelines, such as those from the American College of
Cardiology/American Heart Association (2018), recommend the
utilisation of statins in diabetic individuals aged 40 to 75 years
with Low-Density Lipoprotein Cholesterol (LDL-C) levels between
70-189 mg/dL, without Coronary Artery Disease (CAD) or stroke,
as an ideal approach for primary prevention [16]. Similarly, the
Malaysian Clinical Practice Guidelines advocate for the use of
moderate-intensity statins as primary prophylaxis for all patients
aged 40 years and above with T2DM, regardless of their baseline
LDL-C levels [17]. For secondary prevention, higher doses of statins
are recommended for those with diabetes who also have CAD or
elevated CVD risk factors, such as raised LDL-C levels, smoking, or
hypertension [14,17].

Despite the strong endorsement by the guidelines and the
acknowledged benefits of statins in reducing LDL-C levels and
BPF, there is documented underutilisation of statins in patients,
particularly those over 40 years with T2DM. This underutilisation
often results from incomplete adherence to clinical guidelines, lack
of awareness of new recommendations and various prescriber-
related factors, such as specialty, motivation, concerns about side-
effects and patient-related factors [12,18].

To address these issues, a pragmatic clinical trial design will
be conducted in routine clinical settings to generate real-world
evidence and evaluate the comparative effectiveness of adding
statins to antihypertensive medication versus using antinypertensive
medication alone in managing BP among patients with T2DM and
hypertension. The trial is planned using the Pragmatic Explanatory
Continuum Indicator Summary (PRECIS-2) tool, which consists
of nine domains, each scoring up to 5 points. This tool ensures
that the study aligns with real-world clinical practices, making the
results more applicable to everyday healthcare scenarios [19].

By examining real-world trends and comparing the results, this study
aims to demonstrate which therapy achieves better control in patients
with T2DM and hypertension in real-life clinical settings. The study
will assist clinicians in making more informed decisions, optimising
treatment strategies and ultimately improving health outcomes for
patients with T2DM and hypertension. This initiative is expected to
help reduce the burden of diabetes-related complications.

Hypothesis

Alternate hypothesis (H1): The combination therapy of antidiabetic,
antinypertensive and statin therapy is more effective in managing
T2DM patients with hypertension compared to therapy consisting
only of antidiabetic and antihypertensive medications, as measured
by improved glycaemic control, BP regulation and cardiovascular
outcomes.

Null hypothesis (H0): There is no significant difference in the
effectiveness between the combination therapy of antidiabetic,
antihypertensive and statin therapy and the therapy consisting of
antidiabetic and antihypertensive medications alone in managing
T2DM patients with hypertension, in terms of glycaemic control, BP
regulation and cardiovascular outcomes.

MATERIALS AND METHODS

This comparative pragmatic clinical trial will assess the effects
of adding statins to antihypertensive therapy versus using
antihypertensive therapy alone on BP in patients at three outpatient
department centres: one tertiary care hospital and two multispecialty
private hospitals, over one year, from August 2024 to August 2025.
This study will be conducted across three different centres in
Maharashtra: one in the Amravati district and two in the Nagpur
district.
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1. Shalinitai Meghe Hospital and Research Centre, Hingana, Nagpur.
2. Hrudaya Cardiac and Vascular Care Centre, Nagpur.
3. Shri Sai Multispecialty Hospital, Amravati.

This study was approved by the Datta Meghe Institute of Higher
Education and Research Ethics Committee (DMIHER (DU)/IEC/
2024/325) and is registered in the Clinical Trial Registry of India
under the reference number REF/2024/09/092613. The study
will be conducted in accordance with ethical guidelines and the
principles outlined in the Declaration of Helsinki.

Before the initiation of the study, it is crucial to assess whether
the trial is pragmatic or explanatory and to evaluate its feasibility
in routine clinical settings. The Datta Meghe Institute of Higher
Education and Research Comprehensive Local Research Network
Committee appointed three Subject Matter Experts (SMEs) to
independently evaluate each domain of the study. To ensure that the
study design is both feasible and pragmatic, the SMEs utilised the
PRECIS-2 tool [20,21], which assesses trials across nine domains,
including recruitment, setting, primary outcomes and other areas to
verify alignment with real-world clinical practice.

The study will include a minimum of 100 patients from each centre,

resulting in a total of at least 300 participants.

Inclusion criteria:

i.  Individuals who are willing to participate in the study and sign
an informed consent form.

ii. Patients with newly diagnosed and diagnosed T2DM and
hypertension irrespective of dyslipidaemia.

i. Patients with the BP range: Systolic Blood Pressure (SBP)
>140 mmHg and/or Diastolic Blood Pressure (DBP) >90 mmHg.

Exclusion criteria:

i. Patients who are not wiling to participate in the study or to
provide informed written consent.

ii. Patients with T2DM.

il. — Patients with a history of hypersensitivity to Hydroxymethylglutaryl-
CoA (HMG-CoA) reductase inhibitors.

iv. ~ Pregnant women.

Sample size: The sample size will be calculated using the Daniel

Sample Size Formula with the desired margin of error. The sample
size formula will be utilised.

n=22P (1-P)/d?
Where,
Z: Statistic for level of confidence- for all level of confidence of
95%, which is convential, Z value=1.96
P: Expected prevalence or proportion of DM [3]=11.4%=0.114
d=error of margin=7%=0.07
Therefore, n=1.962 * 0.114 * (1-0.114)/0.072=79
Overall considering 100 patients in each group from every centre.
Study groups:

Group 1: This group serves as the interventional cohort, including
participants who will receive a combination of antidiabetic and
antihypertensive medications, along with statins, based on their
prescribed treatment regimen.

Group 2: Serving as the control group, participants will be included
based on their prescription of a regimen that includes only antidiabetic
and antihypertensive medications, without the addition of statins.

The effects of these two major therapies on clinical parameters (BP,
BG and lipid profile levels) will be assessed and compared with
those observed in Group 1. By thoroughly assessing these domains,
the SMEs aimed to ensure that the trial adhered to its pragmatic
intent. The SMEs conducted an in-depth evaluation of each domain
and assigned scores accordingly, reflecting their commitment to
maintaining the study’s real-world applicability.
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1. Eligibility criteria: The study will have a moderately restrictive
inclusion criterion, as it will specifically include adult male and
female patients with T2DM and hypertension within usual care
settings. Given this specificity, a score of 3 is assigned, reflecting
a balance between inclusivity and the need for defined patient
characteristics.

2. Recruitment criteria: Participants will be recruited for this
study under usual care conditions, meaning those attending the
clinic with the condition of interest will be enrolled without the
use of incentives, invitation letters, or other formal recruitment
strategies. This pragmatic approach, which mirrors real-world
clinical practice, is likely to score a 5 on the PRECIS-2 scale,
reflecting a highly practical recruitment method across a diverse
range of clinics.

3. Setting: This trial will be conducted in identical real-world
settings across multiple centres where the researchers intend
to apply the results. Such a highly pragmatic approach,
replicating everyday clinical environments, is designed to
maximise the generalisability of the findings. Therefore, this
setting earns a score of 5 points on the PRECIS-2 scale for its
real-world applicability.

4. Organisation: This trial will require additional resources,
including training and instructions for staff on participant
enrollment and prescription patterns. Given the need for these
extra efforts, but not to an extreme degree, this domain scores
a 3 on the PRECIS-2 tool, indicating a moderately pragmatic
approach to organisational requirements.

5. Delivery flexibility: There will be significant flexibility in how
the intervention is delivered, with the specifics left to the
discretion of the researcher administering it in usual care
settings. This highly pragmatic approach, allowing for real-
world variability, scores 5 points on the PRECIS-2 scale,
reflecting maximum flexibility in the intervention delivery.

6. Flexibility in adherence: No special measures will be required
to ensure compliance from study subjects. Routine practices
by healthcare professionals, as typically seen in usual care,
will be sufficient to manage adherence without compromising
flexibility. This highly pragmatic approach earns a score of 5
points on the PRECIS-2 scale, reflecting flexibility in adherence
within the usual care framework.

7. Data collection: Patient data will be collected during routine
follow-ups; however, there may be instances where additional
or more frequent data collection is necessary. This balance
between routine and occasional intensified data collection
reflects a pragmatic study design, earning a score of 4 points
in this domain on the PRECIS-2 scale.

8. Primary outcome: The primary outcome of this trial is highly
relevant from the patient’s perspective. It focuses on drug
therapies for adults with T2DM and hypertension, specifically
measuring the effect of the drug on BP —a parameter routinely
monitored in usual care settings. Since no additional laboratory
tests will be required to assess this outcome, it scores 5 points
on the PRECIS-2 scale, reflecting its pragmatic nature.

9. Primary analysis: The data collected in the trial, if analysed
on the basis of an Intention-To-Treat (ITT) approach, including
all data collected in the analysis, is the most pragmatic in the
domain and scores 5 points. If the data analysis excludes
the postrandomised non adherent patients and includes only
completers, it becomes a highly explanatory trial and scores
1 point in this domain. This method is considered the most
pragmatic in this domain, as it reflects real-world scenarios
and minimises bias. Therefore, it scores 4 points on the
PRECIS-2 scale.

At the start of the study, detailed demographic information—
including age, gender, occupation, height, weight, past medical
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history, comorbidities, and habits—will be recorded in the case
report form. Laboratory data will be documented from patients’
investigation reports prescribed by their physicians, including
Glycated Haemoglobin (HbA1c), fasting and postprandial blood
glucose levels, lipid profiles, and additional tests such as liver and
kidney function tests. SBP and DBP will be measured using a
standardised sphygmomanometer, with measurements taken after
the patient has rested for 10 minutes. During each routine visit, as
prescribed by the attending physician-typically consisting of three
visits or follow-ups-laboratory parameters and BP measurements
will be repeated. This approach ensures consistent monitoring of
the patient’s health status throughout the study [Table/Fig-1].

Assessment Patient screening | Follow-up

Informed consent X

Demographics

Medical history

Medication
Height
Weight

Vital signs

XX | X[ X|X|[X|X

>
>
>

Blood pressure measurements (SBP and DBP)

Laboratory tests
HbA1c

FBG

PPBG

LDL-C

Triglycerides
HDL-C

XX | X | X[ X |[X
XX | X | X[ X|X
XX | X | X[ X |[X
XX | X | X[ X|[X

Additional tests

Liver function test

Kidney function test

[Table/Fig-1]: Monitoring of the patient’s health status by various laboratory

investigations.

Based on the drug prescriptions advised by the consultant or
physician, patients will be divided into two groups. Participants will
be scheduled for routine follow-up visits, and during each follow-
up, all parameters will be measured. All data from each visit will be
documented in an Excel sheet.

By meticulously evaluating all domains, the study achieved a total
score of 38 out of 45 points, further confirming its highly pragmatic
approach. This score underscores the study’s commitment to
reflecting real-world clinical practice and ensuring relevant outcomes
for patients [Table/Fig-2].

Eligibility
Criteria

Recruitment
Criteria

gnmary Setting s Alloted Points

utcome
Points awarded by Subject
Matter Expert

Data Collection # Organization

Adherence
[Table/Fig-2]: PRECIS 2 tool wheel showing points awarded by Subject Matter

Expert (SME).

Outcome Measures

Primary outcome: The effect of statins on SBP and DBP from
baseline to the end of the study period (three follow-up visits). BP
will be measured regularly throughout the study to assess the effect
of the different treatment regimens.
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Secondary Outcome

Glycaemic control: Changes in glycaemic control will be evaluated
from baseline to the end of the study. This will help assess the
impact of the regimens on blood sugar management.

Lipid profile: Changes in lipid profile parameters (including total
cholesterol, LDL, HDL and triglycerides) will be monitored to
evaluate the impact of the inclusion of statins on lipid levels.

Prescription patterns: The study will also analyse the patterns of
prescription among two groups, including the frequency, dosage,
whether statins are included, the intensity of statins and reasons for
the non prescription of statins. This will provide insight into the real-
world application of these regimens.

Medication adherence by patients: The consistency of participants
in following their prescribed regimens will be monitored, providing
insights into the practicality and feasibility of the treatments.

Adverse events: The occurrence and severity of any adverse
events will be recorded throughout the study to compare the safety
profiles of the regimens.

STATISTICAL ANALYSIS

All data will be accurately documented in a Microsoft Excel
spreadsheet. Statistical analysis will be performed to derive insights
from the data. Univariate differences between statin users and non
users will be assessed by employing simple linear regression. By
applying the Wald Test, the relevant statistical significance of these
differences will be measured. To evaluate the mean difference in
BP between statin users and non users, while adjusting for factors
such as age and gender, multiple linear regression incorporating
sampling weights will be utilised. Additionally, a quantile regression
model will be applied to examine how different quantiles of the BP
distribution are influenced by statin use.
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