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ABSTRACT
Hypertension (HTN) and diabetes mellitus (DM) are two of the most common chronic non-communicable diseases in
the world, which are often comorbidities, significantly increasing cardiovascular morbidity and mortality. The
combination of all these conditions forms a complex pathophysiological environment with endothelial dysfunction,
increased atherosclerosis, and increased risks of myocardial infarction, stroke, heart failure, and chronic kidney
disease. The present review is a comprehensive synthesis of the existing evidence on the topic of the integrated
pharmacological management of hypertension and diabetes, and its specific focus is on the therapeutic targets,
recommended classes of drugs in the guidelines, and the new pharmacotherapeutic approaches. The importance of
blood pressure control in the patients with diabetes has been still maintained and in the present guidelines, it is
recommended to have the blood pressure below 130/80 mmHg targets, however, personalized guidelines are necessary
that should be based on patient comorbidities and their tolerability. Angiotensin-converting enzyme (ACE) inhibitors
and angiotensin receptor blockers (ARBs) are first-line antihypertensive drugs because of their cardiovascular and
renal protective effects, especially in patients who show albuminuria. Calcium channel blockers and thiazide-based
diuretics can be used as useful adjunctive treatment to reach optimal blood pressure management. Metformin has
remained the foundation of glycemic management which is supplemented by other oral antidiabetic agents and insulin
treatment as the disease progression requires. These current therapeutic developments emphasize the revolutionary
value of sodium-glucose co-transporter-2 (SGLT-2) inhibitors and glucagon-like peptide-1 receptor agonists (GLP-1
RA), with significant cardiovascular and renal advantages that go beyond glycemic control, such as a small decrease
in blood pressure. These new agents have radically changed the management paradigm of patients who have coexisting
diabetes and hypertension. This review will present clinicians with evidence-based information on how to optimize
pharmacological approaches with this high-risk population.
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INTRODUCTION

Chronic non-communicable diseases have been on the

epidemiology data that states that hypertension is
prevalent in approximately 1.28 billion adults worldwide,

rise all over the world with hypertension and diabetes
mellitus coming out as major causes of cardiovascular
morbidity and early mortality across the world. Clinical
importance of the states is further increased by the

and diabetes patients are more than 537 million cases,
and their prevalence is expected to keep increasing
significantly over the next several decades. [1] The
prevalence of these conditions is further compounded by
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the fact that hypertension can coexist with numerous
other conditions, particularly in patients with type 2
diabetes mellitus (T2DM), where the prevalence of
hypertension reaches up to 60-80% based on This
interaction between hypertension and diabetes results in
a synergistic increase in cardiovascular risk in a
multiplicity of pathophysiological mechanisms. Regular
epidemiologic studies have shown that participants with
both conditions have significantly higher rates of major
adverse cardiovascular events as compared to the
participants with a single condition. Framingham Heart
Study and the large-scale epidemiological analyses that
were carried out have confirmed that the presence of
diabetes increases the risk of cardiovascular disease two
folds and hypertension independently increases the risk
of cardiovascular disease in an equal measure. These
coexisting conditions increase the rate of cardiovascular
events three to four times when they interact
multiplicatively, and not additively. Modern concept of
the pathophysiological correlations between diabetes and
hypertension has changed significantly [2-4]. Both
diseases have common pathogenic substrates such as
endothelial dysfunction, chronic inflammation of low
grade, oxidative stress, insulin resistance, and renin-
angiotensin-aldosterone system (RAAS) activation.
These common mechanistic mechanisms lead to the
enhanced atherosclerosis, vascular stiffening, left
ventricular hypertrophy, and microvascular effects, such
as nephropathy and retinopathy in diabetes, accelerates
the progression of diabetic nephropathy, and retinopathy
development,  which results in a  vicious
pathophysiological cycle. The treatment of individuals
who have concomitant hypertension and diabetes
requires a multimodal treatment involving simultaneous
treatment of both disorders with consideration of their
interrelation. Much extensive evidence in the literature of
landmark clinical trials such as the United Kingdom
Prospective Diabetes Study (UKPDS), Hypertension
Optimal Treatment (HOT) trial, and the Action to Control
Cardiovascular Risk in Diabetes Blood Pressure
(ACCORD BP) trial have shown that intensive blood
pressure management achieves substantial
cardiovascular event and microvascular complications
reduction and thus are currently widely recommended
(targeting under 130/80 mmHg in most cases) by current
clinical practice guidelines of major professional
societies such as the American Diabetes[5-8].

The pharmacological management approaches have
experienced a significant development in the past

decades. The diuretics, beta-blockers, calcium channel
blockers, and RAAS inhibitors remain the basis of blood
pressure management. But the paradigm shifts in the field
of therapy within the recent years focus on the
preferential prescription of the agents that provide more
cardiovascular and renal protective effects along with
blood pressure decrease. The ACE inhibitors and ARB
have become the first-line treatment of diabetic patients
with hypertension because of strong evidence of
albuminuria, renal function, and cardiovascular event
reduction. Simultaneously, there has been a revolution in
glycemic management approaches, and new glucose-
lowering agents with pleiotropic cardiovascular and renal
effects have been introduced. SGLT-2 inhibitors that were
originally designed as anti-hyperglycemic agents have
shown impressive cardiovascular results in landmark
trials such as EMPA-REG OUTCOME, CANVAS, and
DECLARE-TIMI 58 that demonstrated significant
decreases in atherosclerotic cardiovascular issues, such
as myocardial infarction and stroke.[9] GLP-1 receptor
agonists, have also demonstrated impressive
cardiovascular benefits in studies like LEADER,
SUSTAIN-6, and DECLARE-TIMI 58, where they The
purpose of this review is to encompass a synthesis of the
current pharmacological management techniques with
evidence-based practices in patients with co-morbid
hypertension and diabetes mellitus. We discuss the
pathophysiological bases of the connection between
these conditions, consider the existing guidelines on
blood pressure and glycemic goals, critically evaluate the
current pharmacotherapy on antihypertensive and
antidiabetic drugs, focusing on cardiovascular and renal
outcomes, and discuss new treatment options. This
review aims to inform clinicians on optimal,
individualized treatment approaches that may be used to
manage this high-risk group of people by combining the
findings of key clinical studies and real-life research [10-
13].

EPIDEMIOLOGY AND CLINICAL BURDEN OF
COEXISTING HYPERTENSION AND DIABETES
Hypertension and diabetes mellitus are taking on an
upward trend across the world due to the aging of the
population, urbanization, dietary change and rise in
obesity levels. Recent epidemiological data suggests that
31 percent of the global adult population has
hypertension, which equals over 1.28 billion peoplel0
Diabetes has also been on the rise with the International
Diabetes Federation estimating that there are 537 million
adults with diabetes today with the number expected to
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hit 783 million in 2045 [14-18]. A combination of the two
conditions is especially worrying in terms of the public
and clinical health. Population-based studies indicate that
60-80 percent of patients with diabetes 2 have comorbid

hypertension and  hypertensive  patients  show
significantly high levels of diabetes risk compared with
normotensive populations. [19-21] The temporal

relationship between the two conditions is bidirectional
in that hypertension leads to future diabetes and that
diabetes causes hypertension development through
several pathophysiological mechanisms such as insulin
resistance, sodium retention due to hyperinsulinemia and
autonomic dysfunction. CVDs of this dual pathology are
drastic. Massive epidemiological studies such as the
Framingham Heart Study, Multiple Risk Factor
Intervention Trial (MRFIT) and other more recent cohort
studies all confirm the existence of a cardiovascular
disease-enhancing synergistic effect of co-existing
hypertension and diabetes. The incidence rates of
coronary artery disease in individuals with both
conditions are about 31.53 per 1000 person-years, which
is significantly more than the incidence rates of coronary
artery disease in individuals with diabetes alone (16.80
per 1000 person-years) and in individuals with
hypertension alone (23.18 per 1000 person-years). [22-
24] This multiplicative increase in risk indicates the
critical importance of the comprehensive management
strategies aimed at the simultaneous reduction of both
conditions. Heart failure is a very important complication
among this population. Diabetic cardiomyopathy, which
is a structural and functional cardiac abnormality that is
independent of coronary artery disease, occurs in up to
22% of diabetic subjects and is further compounded by
comorbid hypertension which imposes pressure overload
on the heart and left ventricular hypertrophy. [25-27]
Diabetic cardiomyopathy is a pathophysiological milieu
that is highly conducive to heart failure development.
Modern heart failure registries suggest diabetes and
hypertension often coexist in heart failure groups, and
that the combination of the two has a poorer prognosis
than any of the two diseases individually.
Cerebrovascular complications also show a significant
risk-increasing effect when combined with hypertension
and diabetes. Risks of both ischemic and hemorrhagic
strokes are dramatically increased, and a complex of
these conditions leads to the development of arterial
hardness, endothelial dysfunction, and an accelerated
atherosclerosis of cerebral vasculature. [28] In addition,
the burden of the small vessel disease is increased,

predisposing to lacunar infarcts and vascular cognitive
impairment. Another significant area of complication of
hypertension and diabetes is chronic kidney disease, and
their interaction effects are synergistic and harmful.
Nephropathy due to diabetes is the most common cause
of end-stage renal disease in any part of the world with
hypertension being the cause and outcome of gradual
worsening of renal functions. The existence of an
albuminuria, which is one of the signs of diabetic kidney
disease, highly increases cardiovascular risks and
predetermines worse renal results. According to the latest
epidemiological evidence, about 40 percent of the
diabetic population develops chronic kidney disease, and
the prevalence rates are significantly higher in people
with co-morbid hypertension. [29] It has an enormous
economic cost of treating patients with coexisting
diabetes and hypertension. There is a substantial
expenditure on healthcare, particularly in this group of
people in comparison to either of the two statuses on their
own about high rates of hospitalization, more aggressive
pharmacological therapy and treatment of various
complications.  Direct  medical expenses on
cardiovascular events, renal replacement therapy, and
other complications are a heavy burden on health care
systems of any country of the world, especially in low
and middle-income countries where cardiovascular
diseases occur at an alarming rate. It is important to note
that there is a significant geographical and ethnic
difference in the prevalence and complication rates. The
population of South Asians and Africans is characterized
by a high level of prevalence of diabetes and
hypertension, which in most cases reveals itself at earlier
ages with more aggressive disease phenotypes. These
differences represent multifaceted interplay between
genetic predisposition, socioeconomic conditions, access
to healthcare facilities, and lifestyle determinants, which
means that the population-specific preventive and
therapeutic interventions are required [30].
PATHOPHYSIOLOGICAL MECHANISMS
LINKING HYPERTENSION AND DIABETES

The pathophysiological mechanisms of hypertension and
diabetes mellitus related to each other are complex and
have overlapping mechanisms which support mutually
the disease progression and increase cardiovascular risk.
It is important to know about these mechanistic linkages
in order to come up with rational therapeutic approaches
that will deal with both conditions at the same time.
Insulin Resistance and Metabolic Dysfunction
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The key pathophysiological process that creates a linkage
between hypertension and type 2 diabetes is insulin
resistance. The physiological processes of impaired
glucose uptake in cells and compensatory
hyperinsulinemia in the presence of insulin resistance
lead to a cascade of events that facilitate the development
of hypertension; hyperinsulinemia increases the activity
of sodium-hydrogen exchangers in proximal tubules,
which enhances the volume expansion and blood
pressure. In addition, insulin resistance and
hyperinsulinemia stimulates the sympathetic nervous
system that enhances the release of norepinephrine and
triggers high systemic vascular resistance. This
pathophysiological clustering is typified by the metabolic
syndrome constellation, which is typified by central
obesity, dyslipidemia, insulin resistance, and
hypertension [30].

Endothelial Dysfunction

RAS Renin-angiotensin-aldosterone system (RAAS) is
the key contributor to the pathogenesis of hypertension
as well as diabetic complications. The Angiotensin II, the
main effector molecule, has several effects that lead to
blood pressure increases such as direct vasoconstriction,
stimulation of aldosterone release, activation of the
sympathetic nervous system and increase of extracellular
matrix accumulation in the diabetic kidney contributing
to the development of diabetic nephropathy.
Hyperglycemia increases the tissue RAAS components,
which forms a pathological feed-forward loop. The fact
that RAAS suppression by ACE inhibitors or ARBs not
only induces cardiovascular and renal protection but also
results in decrease in blood pressure indicates the
significance of the system in the pathogenesis of the
disease [31].

Renin-Angiotensin-Aldosterone System Activation
Chronic low-grade inflammation and oxidative stress are
the basic pathophysiological mechanisms that interrelate
diabetes and hypertension. Hyperglycemia triggers
overproduction of reactive oxygen species (ROS) in a
variety of pathways such as dysfunction of mitochondrial
electron transport chain, activation of NADPH oxidase
proteins.20
antioxidants

and non-enzymatic  glycation  of
Overproduction of ROS overwhelms
defense mechanisms, leading to lipid, protein and DNA
oxidative damage. Oxidative stress helps in the
progression of endothelial dysfunction, increased
production of inflammatory cytokines (interleukin-6,
tumor necrosis factor-alpha), and stimulation of nuclear
factor-kappa B signaling pathways. These inflammatory

mediators have a role to play in insulin resistance,
proliferation of the vascular smooth muscles cells, and
the development of atherosclerotic plaque. Moreover, the
insulin signaling in peripheral tissues is disrupted by
oxidative stress and inflammation, which increases
metabolic dysfunction [32].

Oxidative Stress and Inflammation

The changes in the structure of the arterial walls are
significant pathophysiological problem outcomes of
long-term diabetes and hypertension. Non-enzymatic
glycation of proteins results in the formation of advanced
glycation end-products which accumulate in the arterial
walls and cross-link collagen and elastin fibers making
the arteries less compliant which raise systolic blood
pressure and pulse pressure and increase cardiac afterload
and stress to the left ventricular wall. [33]. It is caused
by chronic pressure overload due to hypertension, which
leads to hypertrophy of vascular smooth muscle cells and
proliferation, thickening of arterial walls, and vascular
remodeling. These structural transitions result in a
vicious cycle of stiffening her arteries that advances
hypertension that subsequently leads to more vascular

remodeling.

Arterial Stiffness and Vascular Remodeling

Diabetic autonomic neuropathy influences
cardiovascular control by reducing baroreceptor

sensitivity and heart rate variability changes. The
overactivity of the sympathetic nervous system and the
dysfunction of the parasympathetic system also leads to
hypertension, especially when postural adjustments or
stress suppressions proceed. [34] and dysfunctional
cardiovascular reflexes are the causes of increased
vulnerability to orthostatic  hypotension  which
complicates the treatment of hypertension. Autonomic
imbalance also influences renal hemodynamics and
sodium processing, which also benefits in the
dysregulation of blood pressure.

Autonomic Dysfunction

Diabetic autonomic neuropathy affects cardiovascular
regulation through impairment of baroreceptor
sensitivity and alteration of heart rate variability.
Sympathetic  nervous system overactivity and
parasympathetic dysfunction contribute to elevated blood
pressure, particularly during postural changes and stress
responses. [35] Additionally, impaired cardiovascular
reflexes  increase  susceptibility to  orthostatic
hypotension, complicating antihypertensive
management. Autonomic imbalance also affects renal
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hemodynamics and sodium handling, further
contributing to blood pressure dysregulation.

Renal Mechanisms

Kidneys have significant roles in the pathophysiology of
diabetes and hypertension. The development of diabetic
kidney disease 1is characterized by glomerular
hyperfiltration, mesangial enlargement, and thickening of
the basement membrane which eventually leads to
glomerulosclerosis. Hypertension occurs simultaneously
with these pathophysiological processes by causing
hemodynamic damage to glomerular capillaries. [36] On
the other hand, progressive renal failure impairs the
normal mechanism of pressure natriuresis, through which
the kidney excretes sodium in response to an increase in
blood pressure, causing volume retention that intensifies
hypertension. Albuminuria existence is a marker of
glomerular endothelial dysfunction and a potent predictor
of cardiovascular events, indicating the combined
character of renal and cardiovascular pathophysiology in
this group.

These interrelated pathophysiological processes form a
complex network of mutual reinforcement between high
blood pressure and diabetes which explains the logic of
multilevel therapeutic interventions at the same time.
Theoretic benefits of Pharmacological programs in
response to RAAS activation, oxidative stress,
inflammation, and metabolic dysfunction will not be
confined to blood pressure or glucose regulation.
BLOOD PRESSURE TARGETS IN DIABETIC
PATIENTS

The best blood pressure levels in diabetic patients have
been a very contentious and increasingly changing
subject during the past decades. In order to arrive at the
right targets, it is necessary to weigh the cardiovascular
risk reduction with the possible harm caused by
excessively aggressive blood pressure lowering such as
hypotension-related adverse events. Modern guidelines
are typically in support of blood pressure values of less
than 130/80 mmHg among the vast majority of diabetic
patients[37]. The 2017 American College of Cardiology
/ American Heart Association (ACC/AHA) guidelines
had reduced the threshold by which hypertension was
diagnosed to 130/80 mmHg and suggested that diabetic
patients with high cardiovascular risk should be treated
at this proportion, though more or less stringent
thresholds may be considered based on patient traits.24
The 2024 American Diabetes Association Standards of
Care also support a target of <130/80 mmHg and suggests
treatment initiation at this range to diabetic patients with

high card These recommendations will be based on
evidence, which will be provided by several seminal
clinical trials. [38] The Action to Control Cardiovascular
Risk in Diabetes Blood Pressure (ACCORD BP) trial was
a study specifically looking at the level of intensive
control of blood pressure against standard blood pressure
control in high-cardiovascular-risk patients with type 2
diabetes mellitus. The participants were assigned to
systolic blood pressure goals of less than 120mmHg
(intensive) and less than 140mmHg (standard). Although
no significant reduction of the primary composite
cardiovascular outcome was demonstrated by intensive
therapy, this trial demonstrated a 41% preclusion of
stroke at the against cost of more adverse events such as
hypotension and electrolyte abnormalities. More recent
results of the Blood Pressure Control Target in Diabetes
(BPROAD) study gave further evidence towards lower
targets in particular with Asian diabetic populations. The
results of this trial indicate that strict systolic blood
pressure management to less than 120 mmHg versus less
than 140 mmHg resulted in significant reduction in major
cardiovascular events in patients with type 2 diabetes and
hypertension, but that the results may not be
generalizable to other populations. [39] The BPROAD
findings, which were carried out in Chinese patients, is
an indication that this type of blood pressure control is
less than 120 mmHg, which is less than 140 mmHg. The
2025 AHA/ACC hypertension guidelines provide a
diabetic patient with the same diagnostic and treatment
threshold of 130/80 mmHg and underline the emphasis
on increasing blood pressure management earlier and
more intensively to prevent the occurrence of
cardiovascular events, stroke, heart failure, and the
development of diabetic nephropathy.29 Although it is
being noted that there is strong agreement that lower
blood pressure targets are to be used in most diabetic
patients there are caveats and principles of
individualization. Patients who are old especially with
multiple comorbid conditions or frailty might find less
benefit in intensive blood pressure-lowering but risk
more falls, acute kidney injury and orthostatic
hypotension. Such individuals might have less ambitious
objectives (e.g., <140/90 mmHg) as more appropriate
therapeutic. [40] The same applies to patients with more
chronic kidney disease or known cardiovascular disease
who need close attention when establishing objectives of
intensive blood pressure control. The J-curve effect of
excessively low blood pressure which may be prone to
cardiovascular events specially myocardial infarction is
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still under active research. Although there is evidence, as
observed, indicating that below 60-70 mmHg of diastolic
blood pressure, especially in the elderly or with one who
has a coronary artery disease, there may be risks, there is
limited evidence to provide the definitive evidence of the
lower safety thresholds. Most of the existing guidelines
usually suggest that diastolic blood pressure should not
be lower than 60 mmHg where possible. To practice
blood pressure targets, it is necessary to consider the
methodology of measurements. Although office blood
pressure measurements are standard in clinical trials and
guidelines, they might not be complete reflectors of the
blood pressure profile of an individual. Home blood
pressure monitoring and 24-hour ambulatory blood
pressure monitoring offer complimentary data on blood
pressure control and can diagnose white coat
hypertension or masked hypertension. Principles are
becoming aware of the importance of out-of-office blood
pressure monitoring in the optimization of treatment. [41]
There is the emergence of the idea of individualized
blood pressure goals on the grounds of personal factors
such as age, comorbidity, tolerability, and patient
preferences. Have discussions on shared decision-
making that include cardiovascular risk estimates,
possible benefit and harms, and patient values, which can
be used to help develop personalized treatment plans that
would be aligned with the personal goals. This patient-
based approach realizes that there can be no universal
target that fits all diabetic patients, and it can be flexible
in clinical practice.

ANTIHYPERTENSIVE PHARMACOTHERAPY
IN DIABETIC PATIENTS

Antihypertensive agents used by diabetic patients must
be chosen based on their effects on glycemic control,
cardiovascular, renal and metabolic parameters in
addition to blood pressure-lowering activity. The existing
data and guidelines offer a hierarchical model of drug
selection in accordance with the presence of certain
comorbidities and risk factors.
Renin-Angiotensin-Aldosterone System Inhibitors
The first-line antihypertensive interventions in diabetic
patients, especially those with albuminuria, chronic
kidney disease, or known cardiovascular disease, include
angiotensin-converting enzyme (ACE) inhibitors and
angiotensin receptor blockers (ARBs).[42] There is a
broad body of evidence to support the use of the RAAS
inhibitors in this population. The Ramipril Efficacy in
Nephropathy (REIN) trial showed that ACE inhibition
was effective in reducing proteinuria and delaying the

rate of glomerular filtration rate in diabetic patients with
nephropathy.[43]

ARBs portray similar advantages to the ACE inhibitors
and have improved tolerability profiles with reduced
occurrence of cough, which is a frequent ACE inhibitors
side effect. The RENAAL and IDNT trials had
established that ARBs slowed the onset of end-stage renal
disease and also lowered the incidents of cardiovascular
events in diabetic nephropathy patients, a phenomenon
attesting to the cardiovascular defense of the RAAS
inhibition.[44] The HOPE study showed that ramipril
decreased the cardiovascular incidence by one quarter in
diabetic patients though they had no known
cardiovascular disease, a finding that supports the
cardiovascular protection of RAAS inhibition.[45]

Some of the key clinical safety considerations related to
the use of RAAS inhibitors are the need to monitor
hyperkalemia especially in patients with low renal
function and the need not to use it during pregnancy since
it may lead to some form of teratogenicity. Combined
ARB and ACE inhibitor therapy is not advisable as it
causes more adverse events such as hypotension,
hyperkalemia and acute kidney injury but not extra
cardiovascular benefits as seen in the ONTARGET
trial.[46]

Calcium Channel Blockers

Calcium channel blockers (CCBs) are a good
antihypertensive agent that has been proved to have
cardiovascular advantages to diabetic population.
Dihydropyridine CCBs (amlodipine, nifedipine,
felodipine) and non-dihydropyridine CCBs (diltiazem,
verapamil) are different in terms of the pharmacological
profile and clinical The major effects of
dihydropyridines are associated with relaxation of
arterial smooth muscle, whereas non-dihydropyridines
have also further effects on cardiac contractility and

use.

atrioventricular conduction.37 Studies indicate that long-
acting CCBs outperform short-acting ones in arguably
blood pressure management and sympathetic response in
patients with isolated systolic hypertension, especially in
diabetics Systolic Hypertension in Europe (Syst-Eur)
trial showed that nitrendipine, a dihydropyridine CCB,
had a significant effect in reducing cardiovascular events
in the elderly patients with isolated systolic hypertension
with a significant benefits in the diabetic group. Side
effects are common; they include peripheral edema,
preferential arteriolar versus venular dilation, and in a
few incidences, gingival hyperplasia. Patients with heart
failure that has low ejection fraction should not be
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exposed to non-dihydropyridine CCBs because of
inverted inotropic actions. CCBs are especially useful in
combination therapy with add-on therapy. The
ACCOMPLISH trial showed better cardiovascular event
reduction with the combination of benazepril and
amlodipine than with benazepril and hydrochlorothiazide
high-risk hypertensive patients and demonstrated the
possibility of better ACE inhibitor-CCB combinations.
[47]

Thiazide and Thiazide-like Diuretics

Thiazide and thiazide-like diuretics have been a
longstanding cornerstone of antihypertensive therapy
whose cardiovascular effects are proven. Nevertheless,
their use in diabetic patients should be approached
cautiously because of the possible adverse metabolic
consequences of diuretics such as worsening glycemic
control, hypokalemia, and dyslipidemia.40 Despite these
concerns, diuretics are still useful in the achievement of
the blood pressure control, especially in combination
regimens, and have shown the ability to reduce
cardiovascular events in diabetic subgroups of major
trials. ALLHAT trial also concluded that chlorthalidone
was equivalent to ACE inhibitors or CCBs in the
prevention of cardiovascular events in high-risk
hypertensive individuals including those who had
diabetes, but thiazide therapy was linked to a slightly
higher incidence of diabetes.[48] Thiazide-like diuretics
(chlorthalidone, indapamide) could be more effective
than traditional thiazides (hydrochlorothiazide) in the
prevention of the cardiovascular events among the high-
risk hypertensive patients with or without diabetes
Electrolyte tests should be monitored during the use of
the diuretics, especially in patients under RAAS
inhibitors or who have poor kidney function. Loop
diuretics (furosemide, bumetanide, torsemide) are used in
the patients having heart failure or with a large volume
overload because they offer a shorter period of blood
pressure control than thiazides but more potent diuretic
effect. The loop diuretics are required in patients whose
estimated glomerular filtration rate is less than 30
mL/min/1.73m? because thiazide does not have much
effect at lower levels of renal activity.

Beta-Blockers

Although beta-adrenergic blocking agents were once
classically used as first-line antihypertensives, their use
is now generally second- or third-line in diabetic patients,
and beta-blockers have been associated with the
occurrence of modest weight gain, covering up of
hypoglycemic symptoms, especially tachycardia, and a

negative effect on lipid profiles. [49] Also, there are
certain indications that beta-blockers could be ineffective
compared to other classes of antihypertensive agents in
the prevention of stroke. Nevertheless, beta-blockers are
still significant when a patient with diabetes has
particular signs of cardiovascular problems. Beta-
blockers (carvedilol, metoprolol succinate, bisoprolol)
are also evidence-based treatments that lower mortality
and hospitalization in patients with heart failure with
reduced ejection fraction.43 Beta-blockers are also
evidence-based therapies that provide prognostic
outcomes in patients who experienced myocardial
infarction. Carvedilol is an alpha-1 blocking non-
selective beta-blocker which can have metabolic benefits
over conventional beta-blockers such as better insulin
sensitivity and lipid profiles.

Mineralocorticoid Receptor Antagonists
Spironolactone and eplerenone, the mineralocorticoid
receptor antagonists (MRAs) are useful treatment choices
in remedial hypertension, and heart failure among
diabetic individuals. These agents prevent aldosterone
action on renal reabsorption of sodium, and have shown
cardiovascular benefits beyond drop in blood pressure, in
patients with ejection fraction under 40, and may often
include diabetic patients. [50] The RALES and
EMPHASIS-HF trials have demonstrated a mortality
benefit of spironolactone and eplerenone respectively, in
patients with ejection fraction less than 40, including a
high proportion of diabetic patients.

Combination Therapy Principles

Spironolactone, used in addition to at least three
antihypertensive drugs including a diuretic, is found to be
of significant additional blood pressure-lowering benefit
in resistant hypertension. Nevertheless, MRA use should
be closely monitored in hyperkalemia especially when
used with RAAS inhibitors or in patients with
dysfunctional renal system. Eplerenone has selected
mineralocortisoid receptor over spironolactone leading to
low rates of gynecomastia and other side effects
associated with sex hormones. Principles of Combination
Therapy. The majority of diabetic hypertensive patients
have a need to take several antihypertensive drugs to
maintain control of their blood pressure at the target level.
Recent evidence has suggested using combination
therapy in patients whose blood pressure 120/10 mmHg
exceeds the target range or those with a high
cardiovascular risk.[51] Combinations between RAAS
inhibitors and CCBs or thiazide diuretics are used
rationally; that is, agents with complementary
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mechanisms of action. Fixed-dose combination pills
enhance the adherence rate over multi-drug regimens and
need to be considered. With blood pressure management
and cardiovascular risk reduction with time, periodic
review of medication regimens with de-escalation and
simplification in view, good clinical practice is to review
periodically.

GLYCEMIC
PHARMACOTHERAPY
The pharmacological treatment of hyperglycemia in
diabetic patients who have hypertension simultaneously
should be based on the consideration of glycemic
efficacy and cardiovascular safety as well as on the
possible synergistic effect with the treatment of
hypertension. The recent years have reflected the shift of
the paradigm based on glucose-focused strategies to the

MANAGEMENT

ones based on cardiovascular and renal outcomes.
Metformin: The Cornerstone Agent

The use of metformin is the first pharmacological choice
in the management of type 2 diabetes, where there are no
contraindications. Unlike sulfonylureas or insulin,
hepatic glucose output is reduced, and peripheral glucose
uptake is increased by metformin without hypoglycemia
or weight gain, which makes it an especially appropriate
agent with overweight diabetic patients. Metformin
adhered to the cardiovascular safety profile established
by the United Kingdom Prospective Diabetes Study
(UKPDS), which established that the drug decreased
cardiovascular events and all-cause mortality in type 2
diabetic patients who are overweight when compared to
conventional therapy.[52]

Sodium-Glucose  Co-Transporter-2  Inhibitors:
Transformative Cardiovascular and Renal Benefits
SGLT-2  inhibitors (canagliflozin, dapagliflozin,
empagliflozin, ertugliflozin) represent a revolutionary
class of glucose-lowering agents that inhibit proximal
renal tubular glucose reabsorption, promoting glucosuria
and modest natriuresis. Beyond glycemic benefits,
SGLT-2 inhibitors have demonstrated remarkable
cardiovascular and renal protective effects in multiple
landmark trials, fundamentally altering type 2 diabetes
management paradigms.

The EMPA-REG OUTCOME trial demonstrated that
empagliflozin reduced cardiovascular death by 38%,
heart failure hospitalizations by 35%, and all-cause
mortality by 32% in type 2 diabetic patients with
established cardiovascular disease, benefits that emerged
remarkably early during the trial. The CANVAS program
showed that canagliflozin reduced major adverse

cardiovascular events by 14% with pronounced effects on
heart failure hospitalizations. DECLARE-TIMI, the
largest SGLT-2 inhibitor cardiovascular outcomes trial,
confirmed that dapagliflozin reduced heart failure
hospitalizations and cardiovascular death, with benefits
extending to patients without established atherosclerotic
cardiovascular disease[53]
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Fig:1. SGLT-2 inhibitors' cardiovascular benefits

SGLT-2  inhibitors  (canagliflozin, dapagliflozin,
empagliflozin, ertugliflozin) are a disruptive category of
glucose-lowering agendas which exclude proximal renal
tubules glucose re-absorption, favoring glucosuria and
slight natriuresis. In addition to glycemic, SGLT-2
inhibitors have proven exceptional cardiovascular and
renal protective effects in several landmark studies,
radically changing the paradigm of type 2 diabetes
management. Empagliflozin was studied by the EMPA-

REG OUTCOME trial which concluded that
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cardiovascular death and heart failure hospitalization
were reduced by 38% and 35%, respectively, in patients
with type 2 diabetes who had known atherosclerotic
cardiovascular disease and had cardiovascular disease,
and the CANVAS program which reported that
canagliflozin lowered heart failure hospitalization and
cardiovascular mortality with a strong effect on heart
failure hospitalization, the largest SGLT-2 inhibitor
cardiovascular outcomes trial showed that dap The
cardiovascular effects of SGLT-2 inhibitors are probably
based on several mechanisms such as a modest decrease
in blood pressure (3-5 mmHg systolic), weight, glycemic,
cardiovascular stiffness, sympathetic nervous system,
and cardiac energetics and metabolism. The natriuretic
effects also help to reduce afterload and preload which is
beneficial to patients of heart failure. The SGLT-2s have
also been subsequently granted regulatory status to treat
heart failure regardless of the presence of diabetes or not.
SGLT-2 inhibitors also have renal protective effects that
are similarly outstanding. CREDENCE trial has shown
that canagliftozin was able to decrease composite renal
outcome (end-stage kidney disease, doubling of serum
creatinine, renal death) by 30 percent in patients with
type 2 and chronic kidney disease and those without
diabetes. [54] DAPA-CKD and EMPA-KIDNEY trials
have continued to show these renal benefits in broader
populations of chronic kidney disease (non-diabetic
patients were included). The suggested renal protective
strategies are a decrease in intraglomerular pressure due
to restoration of tubuloglomerular feedback, lower levels
of hypoxia in renal tubular cells, anti-inflammatory and
anti-fibrotic effects. SGLT-2 inhibitors have slight effects
on blood pressure which do not add to antihypertensive
treatment but do not add to the risk of hypotension.
SGLT-2 inhibitor-induced natriuresis is not exactly the
same as the traditional diuretics and is more of an osmotic
diuresis of glucosuria, rather than a response to sodium
alone. Several safety considerations, such as the risk of
genital mycotic infections especially in women, the loss
of volume in both elderly patients and diuretic-treated
patients, and the occasional occurrence of diabetic
ketoacidosis despite the near-normal glucose levels
(euglycemic ketoacidosis) are important. Type 2 diabetic
with known atherosclerotic cardiovascular disease, heart
failure, or chronic kidney disease and no regard to
individualized  glycemic  targets  support  this
recommendation as a primacy of cardiovascular and
renal outcomes over glucose-controlled therapy.

Glucagon-Like Peptide-1 Receptor Agonists: Potent
Glycemic Control with Cardiovascular Benefits:

GLP-1 RAs (liraglutide, semaglutide, dulaglutide,
exenatide) stimulate glucose-dependent insulin secretion,
inhibit glucagon secretion, retard gastric emptying, and
induce satiety, leading to significant improvements in
HbAlc and significant weight loss. [55-58] There are
multiple cardiovascular outcomes trials that use GLP-1
RAs that demonstrate reductions in major adverse
cardiovascular events, with the majority of these effects
reducing myocardial infarction and is The LEADER trial
has reported the results of liraglutide to have a reduction
of major adverse cardiovascular events by 13 per cent,
cardiovascular death by 22 per cent and all-cause
mortality by 15 per cent in the patients of type 2 diabetes
with high cardiovascular risk.56 SUSTAIN-6 has shown
that semaglutide reduced major adverse cardiovascular
events by 26 per cent, primarily due to the reduction in
stroke, and all-cause mortality by 15 per cent in patients
with type GLP-1 RAs also induce small blood pressure
benefits (2-4 mmHg systolic) which is probably mediated
by weight loss, natriuretic action, enhanced endothelial
activity and less sympathetic nervous system activities.
GLP-1 RAs show a weight loss of 3-8 kg across agents
and dose, which, in addition to the cardiovascular risk
reduction, can help to control blood pressure better. The
addition of ultra-high-dose semaglutide (2.4 mg weekly)
has shown weight loss of more than 15 percent, which is
a significant new treatment of obesity in diabetic patients.
The most frequent adverse effects are gastrointestinal
(such as nausea, vomiting, and diarrhea) but normally
disappear with a gradual increase in dose. The issues of
pancreatitis and pancreatic cancer are not proven in big
studies and post-marketing. GLP-1 RAs exhibit renal
effects such as the reduction of albuminuria and a modest
decrease in the rate of glomerular filtration rate, but with
weaker effects when compared to SGLT-2 inhibitor renal
effects. The development of GLP-1 RAs as the preferred
add-on to metformin in type 2 diabetic individuals with
proven atherosclerotic cardiovascular disease who fail to
meet glycemic targets or need further cardiovascular risk
reduction has provided interest in the combination
therapy approach, where increasingly positive
cardiovascular and renal outcome benefits are reported.
Dipeptidyl Peptidase-4 Inhibitors. DPP-4 inhibitors
(sitagliptin, saxagliptin, linagliptin, alogliptin) improve
incretin  hormone activity, through inhibition of
degradation, which leads to glucose-dependent insulin
secretion, and glucagon suppression. These drugs have
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moderate glycemic efficacy, with no effect on body
weight or risk of hypoglycemia. Nevertheless,
cardiovascular safety has been shown to be consistent,
with no major risk or benefit after trials (cardiovascular
outcomes) in SAVOR-TIMI [59], EXAMINE, TECOS,
which reduces enthusiasm when compared to SGLT-2
inhibitors and GLP-1 RAs. These agents are still
reasonable in patients who cannot tolerate or cannot
afford SGLT-2 inhibitors or GLP-1 RAs, although it is
not recommended preferentially in cases where
cardiovascular or renal protection is of the primary
concern.

Sulfonylureas and Insulin

Sulfonylureas (glimepiride, glipizide, glyburide) are
stimulants of pancreatic insulin secretion, which does not
depend on glucose levels, and offer effective glycemic
control but with the risks of hypoglycemia and weight
gain.[60-62] Sulfonylureas are still significantly used
globally because they are inexpensive and effective but
have been pushed to the back of prescribed treatment
algorithms by newer agents with better safety and
cardiovascular outcomes. Insulin treatment is still crucial
in type 1 diabetes and complicated forms of type 2
diabetes with profound beta-cell impairment. Although
there is no evidence of harm associated with
cardiovascular outcomes trials of insulin, there is a risk
of hypoglycemia, weight gain, and insulin does not show
the cardiovascular and renal benefits that are found with
SGLT-2 inhibitors and GLP-1 RAs.

COMBINATION THERAPY STRATEGIES

The multifaceted nature of handling patients with
concurrent hypertension and diabetes is in most cases a
requirement to have a number of pharmacological agents
that treat both conditions together. Rational combination
strategies maximize the therapeutic benefits and reduce
the side effects and burden of medications. It is emerging
that SGLT-2 and GLP-1 RAs may be more effective when
used in combination than alone by offering better
cardiovascular and renal outcomes. These agents have
complementary effects, as SGLT-2 inhibitors mainly
mitigate heart failure hospitalization and slow the
progression of chronic kidney disease, and GLP-1 RAs
mainly inhibit atherosclerotic cardiovascular disease
such as myocardial infarction and stroke.[63]
Combination therapy has been proven to be beneficial by
real-world evidence and meta-analysis. In a meta-
analysis of 18 cohort studies, combination therapy was
related to less major cardiovascular events, mortality,
hospitalization with heart failure, and poor renal

outcomes than monotherapy with either drug class.[64]
Additive effects are also seen in glycemic control,
reduction of body weight, and blood pressure. HbAlc,
weight loss, and systolic blood pressure decrements of
about 1.5-2.0, 5-8 kg and 5-7 mmHg respectively are
obtained through combination therapy, which are larger
than those obtained by monotherapy. Different
mechanisms of cardiovascular benefits are likely to be
the cause of synergistic effects. SGLT-2 inhibitors
decrease the preload and afterload of the heart by way of
natriuresis, enhance cardiac energetics, and have a direct
positive effect on myocardial metabolism. GLP-1 RAs
enhance endothelial activities, decrease inflammation
and oxidative stress, and induce weight loss. Combined,
these complementary measures are used to target various
dimensions of the cardiovascular pathophysiology in
diabetic patients with hypertension. Combination SGLT-
2 inhibitor and GLP-1 RA therapy must be used in
practice, taking into account the cost, tolerability, and
personality traits of a particular patient. GLP-1 RAs have
gastrointestinal side effects that require patient education
and monitoring, and SGLT-2 inhibitors have genital
infections that demand patient care and attention.
Nevertheless, among high-risk diabetic patients whose
cardiovascular disease is already present or those with
more than one risk factor such as hypertension, there is a
significant and beneficial outcome redemption in favor of
combination therapy:.
Integrating Antihypertensive
Regimens

The interaction and complementary effects of
antihypertensive and antidiabetic drugs should be
considered when coordinating the use of these drugs.
ACE inhibitors or ARBs together with SGLT-2 inhibitors
are additive to renal protection and reduce albuminuria
and delay the rate of glomerular filtration rate loss[65-

and Antidiabetic

67]. Nonetheless, this interaction requires observing
hyperkalemia and acute kidney injury, especially in the
case of intercurrent illnesses that lead to a loss of volume.
Inhibition of RAAS in combination with calcium channel
blockers is a well-tolerated and highly effective
antihypertensive intervention, which was demonstrated
in the ACCOMPLUSH trial. The combination of
metformin  with this regimen not only treats
hyperglycemia but it also offers some small increases to
blood pressure. The addition of SGLT-2 inhibitors and/or
GLP-1 RA to these regimens has a multifactorial
cardiovascular protection effect, including blood
pressure control, glycemic control, and direct
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cardiovascular and renal protection. Another rational
combination would be thiazide diuretics with RAAS
inhibitors that should be used; however, due to the
possible negative metabolic outcomes of thiazides,
glucose and electrolytes should be monitored. There is
some evidence that ACE inhibitor-calcium channel
blocker combinations could have metabolic benefits
compared to ACE inhibitor-thiazide combinations, most
recently in ACCOMPLISH, even though both strategies
are also effective in cardiovascular event reduction. ACE
inhibitors or ARBs, beta-blockers, mineralocorticoid
receptor antagonists, and SGLT-2 inhibitors are some of
the guideline-based medical therapies used on patients
with heart failure to lower mortality and hospitalization.
Heart failure in diabetic patients can be treated with the
combination of all these evidence-based therapies, and
close monitoring of blood pressure, renal function, and
electrolytes should be performed during uptitration [68].
Medication Adherence and Simplification Strategies
Polypharmacy that is prevalent among patients with
several chronic illnesses is a serious problem in terms of
adherence. Fixed-dose combination pills that combine
two or more antihypertensive drugs in one tablet are
better adhered to compared to use of multiple separate
drugs.65 ACE inhibitor or ARB plus calcium channel
blocker, ACE inhibitor or ARB plus thiazide diuretic, and
triple combinations are available. Equally, weekly GLP-
1 RA injections decrease injection schedule relative to
daily doses, which could lead to improved compliance.
Routine review of medication including deprescribing
where necessary is good clinical practice. The selected
medications may be decreased or dropped under close
observation as the cardiovascular risk decreases and
blood pressure or glycemic control is improved.
Nevertheless, evidence-based treatments providing
cardiovascular and renal benefits not related to blood
pressure or glucose regulation, e.g., RAAS inhibitors in
albuminuric patients or SGLT-2 inhibitors in patients
with heart failure or chronic kidney disease, should most
likely be maintained despite blood pressure or glucose
goals being met [69].

ROLE OF LIFESTYLE MODIFICATIONS
Although the pharmacological interventions are the
staples of the hypertension and diabetes treatment, the
lifestyle changes represent the necessary supplementary
measures to increase the effectiveness of treatment and
have a possibility of decreasing the drug intake.

Dietary Interventions

Dietary sodium restriction is among the best non-
pharmacological interventions of blood pressure. Meta-
analyses indicate that 1 gram/day reduction in sodium
reduces systolic blood pressure by about 2-3 mmHg, and
further reductions of 1.5 grams/day produce the greatest
benefits in blood pressure control.66 The current
guidelines suggest the limitation of sodium to less than
2.3 grams/day and the further reduction to 1.5 grams/day
produces the best effects on blood pressure. Some of the
practical strategies that can be used are avoiding
processed foods, reading nutrition labels and using other
seasoning options. The Dietary Approaches to Stop
Hypertension (DASH) diet, which is focused on fruits,
vegetables, whole grains, lean proteins, and low-fat dairy
and limited in saturated fats and refined carbohydrates,
decreases systolic blood pressure by 8-14 mmHg.67 The
DASH diet is also associated with an improvement in
glycemic control, lipid profiles and weight loss, which
makes it especially appropriate with diabetic
hypertensive patients. The patterns of the Mediterranean
diet also have cardiovascular benefits related to
beneficial impacts on blood pressure, glycemia, and lipid
metabolism [70].
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Resistance training offers such complementary benefits
as enhanced insulin sensitivity, augmented lean muscle
mass and augmented functional capacity. Aerobic and
resistance exercise programs combined are better in
terms of metabolic and cardiovascular benefits than
either form of exercise. Considerable precautions, such
as the need to drink a lot of water, the need of proper
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footwear to avoid injuries, and glucose control to prevent
exercise-related hypoglycemia, are related to the
precautionary steps in the case of diabetic patients using
insulin and sulfonylureas [71].

Weight Management

Obesity is one of the primary risk factors that are easily
manipulated in relation to hypertension and type 2
diabetes. Reduction of the body weight (5-10 percent)
leads to clinically significant changes in blood pressure,
glycemic regulation, and cardiovascular risks factors.
69.5 Each kilogram of weight loss will lead to a reduction
in the systolic blood pressure of about 1 mmHg. In
overweight diabetic patients, weight loss usually results
in increased insulin sensitivity that is adequate to lower
medication needs or attain glycemic goals by lifestyle
change interventions only. The application of behavioral
approaches that can help maintain weight loss is self-
observation of food consumption and exercise, having
attainable objectives, overcoming obstacles, finding a
social support system, and learning how to cope with the
difficult moments. Some people may need some extra
organization and responsibility offered by commercial
weight loss programs and online health programs [72].
Alcohol and Tobacco

Alcoholism increases blood pressure and disrupts the
action of antihypertensive medication. It is advised that
alcohol should no more than two standard drinks per day
should be consumed by men and one standard drink by
women. Complete alcohol avoidance can be suitable to a
number of people depending on personal or medical
reasons. The only most significant modifiable
cardiovascular risk factor is smoking cessation. Acute
smoking increases blood pressure, induces insulin
resistance, accelerates atherosclerosis, and the risks of
cardiovascular events significantly. Every smoker ought
to undergo counseling, pharmacotherapy and continuous
encouragement so as to attain permanent abstinence. The
cardiovascular rewards of smoking cessation are almost
immediate and increase over the years [73].

Stress Management

Chronic psychological strain is associated with high
blood pressure and inefficient generation of glycemic
control in several ways such as enabling the sympathetic
nervous system, dysregulation of hypothalamic-
pituitary-adrenal and poor health practices.
Mindfulness-based stress reduction, meditation, yoga,

axis,

and cognitive-behavioral methods of stress reduction
show a small effect on blood pressure and better quality
of life. [74] Adequate sleep duration and quality also

affect cardiovascular and metabolic health, and sleep
disorders are linked to resistant hypertension and poor
glucose-metabolism. The treatment of hypertension and
diabetes among certain patient groups needs a special
strategy based on the peculiarities of physiological and
pharmacokinetic effects and risk-benefit.

Elderly Patients
The elderly with diabetes and hypertension have
complexities in management such as multiple

comorbidities, polypharmacy, cognitive impairment and
increased tendencies to adverse drug events. Although
intensive blood pressure management is beneficial in
most diabetic patients, in old people, especially those
with feebleness or short life location, the advantages are
less and the dangers are high such as falls, orthostatic
hypotension, and renal failure. It is suggested that elderly
patients should have different blood pressure goals (that
are not as strict) since systolic blood pressure of less
than140-150mmHg is recommended for individuals with
various comorbid conditions, functional deficits or
weakness. The choice of medications in diabetic elderly
individuals needs to focus on the use of medications with
a good safety profile and reduced risks of hypoglycemia
occurrence. Metformin can still be used provided that
renal functions also allow it but dosages have to be
adjusted depending on the estimated glomerular filtration
rate. SGLT-2 inhibitors and GLP-1 RAs have both
cardiovascular and renal advantages without the risk of
hypoglycemia, but because of the volume depletion
effects of SGLT-2 inhibitors, these drugs require selective
use and close monitoring. Sulfonylureas and insulin are
associated with the development of higher risks of
hypoglycemia, and this is problematic in aging
populations where hypoglycemia can trigger falls,
fractures, cognitive impairment, and cardiovascular
events. Stricter glycemic control targets (HbAlc 7.5-8.5)
are frequently not suitable in the elderly with limited life
expectancy or high comorbidity.

Chronic Kidney Disease

The latter patient group is extremely vulnerable because
of diabetes with chronic kidney disease, which
necessitates specific management strategies. With the
decreasing glomerular filtration rate, changes in the
pharmacological dosages are required, and some of the
drugs have to be stopped or avoided. At estimated
glomerular filtration rate below 45 mL/min/1.73m 2 the
dosing of metformin is to be decreased and at a rate of
less than 30 mL/min/1.73m 2 should be discontinued
because of the risk of lactic acidosis. Thiazide diuretics

1JDDT, Volume 16 Issue 23s, 2026

Page 310



A comprehensive investigation of current treatment approaches for integrated
pharmaceutical management of hypertension and diabetes mellitus

are ineffective at glomerular filtration rates of less than
30 mL/min/1.73m, and it is necessary to switch to the
loop diuretics to manage volume. RAAS inhibitors are
still considered the standard treatments of diabetic
chronic kidney disease patients who had albuminuria and
they offered protection of renal domains due to decreased
intraglomerular pressure and proteinuria. Nevertheless,
the hyperkalemia and acute kidney injury should be
monitored especially when the kidney disease
progresses. When RAAS inhibitor initiations are
observed, an initial small drop (10-20%) in the
glomerular filtration rate should be anticipated and need
not ordinarily cause discontinuation unless more
significant drops ensue. The SGLT-2 inhibitors have
revolutionized the management of chronic kidney
disease, and the trials have shown significant renal
outcomes such as the reduction of the rate of glomerular
filtration and progression to end-stage kidney disease.
CREDENCE, DAPA-CKD, and EMPA-KIDNEY trials
established activity in a wide range of chronic kidney
disease stages with albuminuria patients with glomerular
filtration rates up to 20-25 mL/min/1.73m 2 are strongly
recommended. GLP-1 RAs show small renal effects such
as reduction of albuminuria and can be administered at
any stage of chronic kidney disease but labeling suggests
liraglutide be used cautiously in severe chronic kidney
disease. Incretin-based therapies (GLP-1 RAs, DPP-4
inhibitors) have the benefit of having no hypoglycemia
risk and do not need a reduction in dose according to
renal function in most agents, but sitagliptin and other
renal excreta DPP-4 inhibitors do require dose reductions
[74].

Cardiovascular Disease Populations

The greatest-risk population in terms of recurrent events
is diabetic patients with already established
cardiovascular disease with a history of myocardial
infarction, stroke, or peripheral artery disease. These
individuals respond best to risk factor management that
is intensive such as tight blood pressure and glycemic
controls and the entire medical therapy. Beta-blockers
have prognostic effects in the case of post-myocardial
infarction and in heart failure with low ejection fraction,
which are crucial therapies regardless of their possible
adverse metabolic consequences. On the same note, high-
intensity statin-based treatment, antiplatelet medication,
and RAAS inhibitors are all a part and parcel of post-
myocardial infarction care. Risk reduction beyond the
established treatment options is given by the addition of
SGLT-2 inhibitors and GLP-1 RAs with demonstrated

cardiovascular benefits (empagliflozin, canagliflozin,
dapagliflozin, liraglutide, semaglutide, dulaglutide).
SGLT-2 inhibitors have become a cornerstone in the
treatment of heart failure patients, in addition to RAAS,
beta-blockers, and  mineralocorticoid  receptor
antagonists, = which  decreases  mortality  and
hospitalizations among patients. Dramatic improvements
in heart failure benefit with the use of SGLT-2 inhibitors
have seen guideline recommendation to implement it in
all patients with heart failure with reduced ejection
fraction irrespective of whether they have diabetes or not.
CONCLUSION

Integrated treatment hypertension and diabetes mellitus
is one of the most significant issues in modern
cardiovascular medicine that have impact on hundreds of
millions of people worldwide and significantly influence
cardiovascular morbidity and mortality. The combination
of these disorders results in the synergistic increase of

cardiovascular risk due to the overlap of the
pathophysiological processes such as endothelial
dysfunction, RAAS activation, oxidative stress,

inflammation, and accelerated atherosclerosis. This
multifaceted interaction requires elaborate treatment
programs that deal with the two conditions at the same
time taking into consideration their complex
interrelations. Modern evidence favors tight blood
pressure management in diabetic persons and the
majority of guidelines have suggested lower limits of
130/80 mmHg in persons at high risk of cardiovascular
diseases. Nevertheless, targets should be individualized
according to the age, comorbidities, frailty status, and
tolerability of the patient, and the less intensive goals
should be suitable to the elderly patients or patients with
less life expectancy. Antihypertensive agents must be
selected according to their ability to provide
cardiovascular and renal protection in addition to
lowering blood pressure, and RAAS inhibitors (ACE
inhibitors or ARBs) should be first-line agents, especially
in patients with albuminuria or chronic kidney disease.
The introduction of SGLT-2 inhibitors and GLP-1
receptors agonists has completely revolutionized
glycemic management strategies. The classes of novel
agents offer effective glucose lowering but considerable
cardiovascular and renal benefits as proved in several
landmark trials. SGLT-2 inhibitors mainly lead to lower
heart failure hospitalization and kidney disease
development, whereas GLP-1 RAs mainly lower
cardiovascular events of atherosclerotic nature such as
myocardial infarction and stroke. Both classes provide
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relatively small reductions in blood pressure, which leads
to the overall reduction of cardiovascular risk. Such
agents are highly advised as a preference in patients with
established cardiovascular disease, heart failure, or
chronic kidney disease who have diabetes, which
represents a paradigm shift of having glucose-based
strategies to cardiovascular and kidney-based outcomes
strategies. The use of a combination of SGLT-2 and GLP-
1 RAs is an exceptionally promising approach, and
growing evidence indicates additive and even synergistic
cardiovascular and renal outcomes. This integration
integrates multiple pathophysiological pathways in one,
which offers holistic protection against the array of
complications of diabetes and hypertension. In high-risk
patients, who possess a pre-existing cardiovascular
disease or various risk-contributing factors, the outcome
benefits of combination therapy are high enough to
overrule cost and tolerability considerations. Changes in
lifestyle such as limiting sodium intake in the diet, DASH
or Mediterranean diets, physical exercise, weight loss,
smoking, and stress lessening are the key complementary
interventions that serve to augment the effectiveness of
pharmacological therapy and could decrease the need to
use medications. Evidence-based lifestyle intervention
combined with the best pharmacotherapy is the most
holistic way of engaging cardiovascular risk reduction in
this population. A special population such as elderly
patients, hypertension being resistant, or having chronic
kidney disease or with a known cardiovascular disease
needs a specific type of management with a risk-benefit
profile and physiological factors. Personalized treatment
plans with shared decision-making, patient preferences,
and achievable goals attract maximum adherence and
outcomes without interfering with patient autonomy. In
spite of massive successes in treatment, there are a lot of
problems. The level of medication adherence has been
poor, with polypharmacy, side effects, cost, and regimen
complexity being among the causes of non-adherence.
The systemic issues in healthcare such as the disjointed
care, the lack of specialist accessibility, and insufficient
integration of cardiovascular and endocrine services also
hinder the best management. The presence of
socioeconomic differences in the prevalence and burden
of diseases, health care accessibility, and health care
outcomes explain the necessity of health equity
interventions that would deal with social determinants of
health.
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