
Pharmacotherapy of  Hypertension and Diabetes Co-
morbidity in the Elderly: A Narrative Review

Abstract
Introduction: Ageing is a normal physiological process, and with improving healthcare and standard of  
living, the elderly population is projected to increase substantially over time. Hypertension occurs in up to 
80% of  type 2 diabetes cases, and co-morbidity between the two conditions is common among the elderly, 
posing significant challenges in clinical management. If  not adequately addressed, this co-morbidity can 
lead to increased mortality and complications such as retinopathy, neuropathy and nephropathy.

Materials and Methods: This narrative review searched Google Scholar, ResearchGate, PubMed and 
Scopus for literature on the pharmacotherapy of  hypertension and diabetes co-morbidity published up to 
May 2025. A total of  117 articles meeting the inclusion criteria were selected and analysed.

Results: The review describes the pathophysiology of  and interactions between hypertension and 
diabetes, the complications arising from their co-morbidity, and the clinical guidelines and 
pharmacological strategies used in their management. Treating elderly patients with both conditions 
requires a nuanced, multidisciplinary approach, as age-associated alterations in drug metabolism, 
polypharmacy, frailty and comorbid conditions must all be considered to avoid adverse outcomes and 
promote adherence while ensuring optimal efficacy.

Conclusion: Effective management of  hypertension and diabetes co-morbidity in the elderly requires 
individualised, multidisciplinary care guided by current clinical guidelines, with emerging approaches such 
as personalised medicine and telemedicine offering promise for improving outcomes in this population.
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INTRODUCTION
All people will experience and cope with the 
ageing process at some point in their life; it is a 
natural and unavoidable phenomenon. Being 
thirty years old indicates that a person has 
experienced all of  the stages of  life, including 
newborn, toddler, preschool, adolescent, adult 
and elderly. These different stages of  life begins 

1both biologically and psychologically.  In the 
world, people who aged more than 60 years old 

was amounted to 13.4% of  the whole human 
population in 2013, and this percentage was 
estimated to be doubled up to 25.3% in 2050, in 

2which 8% of  these elderly people live in Asia.  
Two alterations in the natural/physiological 
functioning of  the body's systems and various 
organs will occur gradually in the aged. As a result 
of  biological changes, older people will 
experience a variety of  physical issues, including 
the occurrence of  chronic illnesses, sometimes 

Corresponding author: Emuesiri Goodies Moke, Department of  Pharmacology, Faculty of  Allied Health Sciences, 
Delta State University, Abraka, Nigeria. E-mail: hiligoodies@gmail.com; egmoke@delsu.edu.ng

1,2 2 1 3 4 2 1Akponah E , Moke EG , Elijah OB , Ovili-Odili BZ , Ekakitie LI , Ben-Azu B , Ilevbare F , 
1Imolede OI

1Department of  Pharmacology and Therapeutics, Faculty of  Basic Clinical Sciences, Delta State University, Abraka, Nigeria
2Department of  Pharmacology, Faculty of  Allied Health Sciences, Delta State University, Abraka, Nigeria
3Department of  Physiology, Faculty of  Basic Medical Sciences, Delta State University, Abraka, Nigeria
4Department of  Medical Biochemistry, Faculty of  Basic Medical Sciences, Delta State University, Abraka, Nigeria

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

mailto:hiligoodies@gmail.com
mailto:egmoke@delsu.edu.ng


known as non-communicable diseases (NCDs). 
NCD is a long-lasting condition that typically 
progresses slowly and cannot be spread from 
person to person. The four main types of  NCD 
are cardiovascular disease (e.g. hypertension), 
cancer, chronic respiratory disease, and diabetes 
mellitus (DM). Almost three quarters of  NCD 
deaths (28 million) occur in low- and middle-
income countries; 16 million NCD deaths occur 
before the age of  70; 82% of  these "premature" 
deaths occurred in low- and middle-income 

3countries.    
           
There are several physiological similarities 
between diabetes and hypertension, including 
increased body fluid, increased arterial stiffness, 
and impaired insulin regulation. Similar 
symptoms, including as increased body mass, 
excessive fat and processed sugar intake, and 
decreased physical activity, may be seen in 
patients. It's likely that either can result in the 
other.

Hypertension occurs in up to 80% of  type 2 
4-6diabetics.  Among the elderly, the probability 

of  exhibiting co-morbidities is common, 
although rates vary significantly by countries 
(Netherlands, Sweden, Spain, Australia, US, 
Canada), where prevalence ranges from 55% to 

798% : the highest rates always occur among 
older people, women and individuals in lower 
socio-economic c lasses.  Co-morbidity 
s i gn ifican t l y  compl i c a t e s  med ica t ion 
management in the aged, as health care 
practitioners currently lack a systematic method 
to integrate age-related complexities into 

8standard clinical practice.

A literature search was conducted across major 
scientific databases, including Google Scholar, 
ResearchGate, PubMed and Scopus, covering 
publications up to May 2025. Articles that 
directly addressed the pharmacological 

treatment of  hypertension and diabetes co-
morbidity were identified and analysed for 
inclusion in this review. Only 117 articles were 
adapted for this review. Excluded articles included 
those outside the scope of  this study, not in 
English, or whose full texts were unavailable and 
not retrievable. The keywords that directed our 
literature searches included: hypertension, 
diabetes, ageing, co-morbidities of  hypertension 
and diabetes, and pharmacotherapy.

Prevalence of  hypertension and diabetes co-
morbidity in elderly populations
Several epidemiologic studies have indicated that 
the prevalence of  hypertension in patients with 
diabetes mellitus is approximately 1.5 to 2.0 times 
greater than in a suitably matched non-diabetic 

9population.  In individuals with insulin-
dependent  d i abe tes  me l l i tus  ( IDDM) , 
hypertension is typically absent at the time of  

10diagnosis.  As renal insufficiency progresses, 
blood pressure increases, potentially accelerating 
the transition to end-stage renal failure. In non-
insulin-dependent diabetes mellitus (NIDDM), 
numerous patients exhibit hypertension at the 
t ime of  d iagnos i s.  The preva lence  of  
hypertension in NIDDM correlates with the 
extent of  obesity, advanced age, and significant 
atherosclerosis commonly observed, likely 
encompassing many individuals with essential 
hypertension. 

Multiple supplementary pathophysiological 
mechanisms contribute to the initiation and 
maintenance of  hypertension in individuals with 
diabetes. Hyperglycaemia and elevated total body 
exchangeable sodium may result in extracellular 
fluid buildup and plasma volume expansion. In 
certain cases, modifications in the functionality of  
the renin-angiotensin-aldosterone system and 
vascular responsiveness to vasoactive hormones 
may also contribute. Recent suggestions indicate 
that hyperinsulinaemia and insulin resistance may 
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contribute to sustained increased blood 
pressure, as insulin is recognised for promoting 
salt retention and augmenting sympathetic 
nervous system activity. However, the 
pathogenetic relationship between these two 
common disorders remains elusive. The 
investigation of  the complex interaction 
between hypertension and diabetes has 
proceeded along two distinct but interrelated 
lines. Physicians whose primary area of  
investigation was hypertension observed a high 
frequency of  diabetes or abnormal glucose 
tolerance among their hypertensive patients and 
suggested that hypertension was a prediabetic 

11state.  Conversely, diabetologists focused on the 
heightened incidence of  hypertension in their 
patients and its potential adverse effects on the 
long-term microvascular and macrovascular 

12complications of  diabetes.  Recently, these two 
lines of  inquiry have merged to discover a 
common pathophysiologic underpinning for 
both disorders.

The incidence of  hypertension and diabetes 
markedly escalates with advancing age. The 
World Health Organization (WHO) reports that 
around 1.28 billion adults globally are affected 
by hypertension, with a significant increase in 
prevalence among individuals aged 60 years and 

13older.  Diabetes impacts over 537 million adult 
individuals worldwide, with the statistics 
expected to project to 643 million in the next 
five years, with significant prevalence among the 

14, 15elderly population.

In several elderly folks, these two illnesses 
frequently coexist. Research demonstrates that 
more than 70% of  elderly individuals with 

4diabetes also suffer from hypertension.  This co-
morbidity is especially concerning because of  
the cumulative impact these diseases have on the 
cardiovascular system, significantly increasing 
t h e  r i s k  o f  myo c a r d i a l  i n f a r c t i o n s , 

16cerebrovascular accidents, and renal failure.  
Older persons are more likely to have both 
illnesses due to the cumulative effects of  ageing, 
extended exposure to cardiovascular risk factors, 

17and sedentary lifestyles.

Physiological changes in ageing and their 
impact on risk for hypertension and diabetes
As individuals age, numerous physiological 
alterations transpire that elevate the risk of  
obtaining hypertension and diabetes. These will 
include:

i. Vascular stiffening: As individuals age, arteries 
often become rigid, resulting in a loss of  
elasticity and suppleness. This vascular 
stiffening enhances peripheral resistance, 
resulting in higher blood pressure levels. 
Older persons also have a decrease in the 
sensitivity of  baroreceptors, which regulate 

18blood pressure.  This may result in 
inadequate blood pressure regulation, hence 
exacerbating hypertension.

ii. Insulin resistance: Ageing correlates with a 
decline in insulin sensitivity. The body's cells 
exhibit diminished sensitivity to insulin, 
leading in a less efficient removal of  glucose 
from the bloodstream. The reduction in 
insul in  sens i t iv i ty,  exacerbated by 
diminished physical activity and alterations 
in body composition (including increased 
fat mass and reduced muscle mass), 
heightens the chance of  developing Type 2 

19diabetes.
iii. Decline in pancreatic function: The pancreas, 

responsible for producing insulin, also 
20undergoes functional decline with age.  

This reduction in pancreatic beta-cell 
function means that even if  insulin is 
produced, it may not be enough to regulate 
blood sugar levels effectively, contributing 
to the onset of  diabetes.

iv. Kidney function decline: Both hypertension and 
4diabetes exert pressure on the kidneys.  The 
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age-related deterioration of  renal function 
renders elderly patients more sensitive to 
the detrimental effects of  hypertension 
and hyperglycaemia, hence hastening the 
advancement of  both illnesses.

Importance of  managing co-morbidities in 
the elderly
The simultaneous presence of  hypertension and 
diabetes in elderly adults poses distinct obstacles 

21regarding treatment and management.  The 
cumulative impact of  these disorders hastens 
the decline of  the cardiovascular system, 

22kidneys, and other essential organs.  Moreover, 
geriatric individuals are predisposed to other 
chronic conditions, including hyperlipidaemia 
and cardiovascular disease, which exacerbates 

7the management of  hypertension and diabetes.
One of  the primary reasons for handling these 
co-morbidities is prevention of  severe 

23complications.  Untreated hypertension can 
result in stroke, myocardial infarction, and 
congestive heart failure, whereas inadequately 
managed diabetes heightens the risk of  diabetic 
retinopathy, neuropathy, nephropathy, and 
cardiovascular disease. Collectively, these 
disorders substantially increase the risk of  

24mortality and adversely affect quality of  life.

The management of  hypertension and diabetes 
in the elderly is further complicated by 
p o l y p h a r m a c y,  w h i c h  r e f e r s  t o  t h e 
administration of  many drugs for diverse 

25illnesses.  Numerous older adults concurrently 
administer drugs for hypertension, glycaemia, 
hyperlipidaemia, and various other conditions. 
This elevates the possibility of  drug interactions 
and adverse consequences, complicating 
treatment protocols. Healthcare professionals 
must implement a holistic, customised strategy 
that effectively manages both illnesses while 

26mitigating the dangers of  over-medication.

Pathophysiology and interactions between 
hypertension and diabetes
Pathophysiology of  essential hypertension in 
adults 
Blood pressure (BP) is the fundamental 
mechanism that distributes blood to all bodily 
organs; therefore, the regulation of  BP is crucial 
for survival. In this background, it is unsurprising 
that the control of  blood pressure involves a very 
intricate and occasionally redundant interaction 
among renal, neuronal, cardiac, vascular, and 
endocrine processes, influenced by hereditary and 

27environmental variables.

a) Role of  kidneys in the pathogenesis of  essential 
hypertension

The kidney is crucial for regulating blood pressure 
by managing salt and water excretion, hence 

28preserving extracellular volume homeostasis.  
Blood pressure and salt homeostasis are closely 
connected through the pressure natriuresis 
mechanism, which aids in maintaining blood 

2 9pressure at a specific fixed point.  An 
augmentation in renal perfusion pressure results 
in an increase in renal sodium excretion and a 
decrease in extracellular fluid volume, causing 

30blood pressure to return to its baseline level.  
This hypothesis asserts that hypertension results 
from a shift in the blood pressure set point due to 
a dysfunction in the pressure-natriuresis 

31mechanism.  The regulation of  sodium excretion 
in the pressure natriuresis phenomenon primarily 
occurs in the proximal nephron areas, with 
changes in medullary blood flow being crucial for 
the pressure-natriuresis interaction. Furthermore, 
additional endocrine factors, including as the 
renin-angiotensin-aldosterone system, nitric 
oxide, and prostaglandins, might modify the 
pressure-natriuresis relationship to increased or 
decreased set points. Significant evidence 
demonstrates that sodium management by the 
distal nephron segments is crucial for maintaining 
sodium equilibrium in reaction to variations in 
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blood pressure. Moreover, elements including 
the sympathetic nervous system, localised 
intrarenal inflammation, and the generation of  
reactive oxygen species (ROS) can affect the 

32pressure-natriuresis association.  

b) Sympathetic nervous system and renin-angiotensin-
aldosterone system

Multiple neuroendocrine systems also increase 
blood pressure and maintain the hypertensive 
condition, partly due to their impact on renal 
function. The two most critical systems are 
undoubtedly the renin-angiotensin-aldosterone 

33system and the sympathetic nervous system.  
The renin-angiotensin-aldosterone system 
(RAAS), activated by renin secretion from the 
juxtaglomerular cells of  the kidney, plays a 
significant role in the pathophysiology of  
hypertension via its vascular, endocrine, central, 
and renal processes. Recent years have 
demonstrated that the RAAS operates not only 
as a circulatory system but also as a localised 

33tissue system.  Thus, renal angiotensin II serves 
as a potent vasoconstrictor and a growth-
promoting peptide, modulating blood pressure 
via affecting renal haemodynamics and 
glomerular filtration rate, as it alters the tone of  

34both afferent and efferent arterioles.  There is 
substantial evidence that the sympathetic 
nervous system has a role in blood pressure 
r e g u l a t i o n  a n d  t h e  p a t h o g e n e s i s  o f  
hypertension. Numerous animal models of  
hypertension exhibit heightened sympathetic 

35, 36activity.  Furthermore, in the initial phases of  
clinical hypertension, a conjunction of  
sympathetic hyperactivity and parasympathetic 
dysfunction has been noted in young individuals 

37exhibiting an elevated heart rate.  The 
sympathetic system significantly affects renin 
secretion, renal haemodynamics, and tubular 

3 1salt  management in the kidney.  The 
involvement of  the sympathetic nervous system 
and baroreflex regulation in the onset of  

hypertension has prompted the creation of  novel 
interventional approaches for managing resistant 
hypertension, such as renal denervation and 

38baroreflex sensitisation.  

c)   Prostaglandins
Prostaglandins are a class of  molecules that 
regulate blood pressure and may play a role in the 
onset of  hypertension. Prostaglandins originate 
from the metabolism of  arachidonic acid. Their 
production involves multiple stages: initially, the 
release of  arachidonic acid from membrane 
phospholipids, facilitated by phospholipase A ; 2

subsequently, the enzymatic transformation of  
arachidonic acid by cyclooxygenases (COX-1, 
COX-2, or COX-3) to yield PGH ; and finally, the 2

synthesis of  specific prostaglandins, mediated by 
prostaglandin synthases, such as prostacyclin 
synthase, leading to the formation of  prostacyclin 
(PGI ), or thromboxane synthase, which 2

produces thromboxane A . This cascade leads to 2

the synthesis of  several prostaglandins with 
distinct biological activities, including vascular, 

39renal, and inflammatory actions.

Phospholipase A  is stimulated by various factors, 2

including angiotensin II, norepinephrine, and 
bradykinin. Prostaglandins primarily operate 
around their release sites due of  their rapid 
breakdown by local metabolism into inactive 
metabolites. Prostaglandins can elicit either 
vasoconstriction (thromboxane A , PGF α) or 2 2

vasodilation (PGE , prostacyclin) at the vascular 2
40

level.  A notable feature of  vasodilatory 
prostaglandins is their ability to modulate 
vasoconstriction induced by potent vasoactive 
drugs such as angiotensin II. In the average adult 
kidney, both COX-1 and COX-2 are expressed 
continuously. COX-1 is located in the glomerulus, 
afferent arteriole, and tubular cells, whereas 
COX-2 is found in the afferent and efferent 
arterioles, podocytes, macula densa, and some 
tubular and interstit ial  cel ls.  Intrarenal 
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prostaglandins are essential in regulating renal 
perfusion and glomerular filtration rate. They 
also participate in the maintenance of  sodium, 
potassium, and chloride homeostasis, along with 

41the regulation of  renin secretion.  

The impact of  prostaglandins on vascular 
function, renal electrolyte balance, and renin 
secretion may be especially relevant to the onset 

42of  hypertension.  Data demonstrate that mice 
devoid of  the PGI  receptor show resistance to 2

the development of  renovascular hypertension, 
43a renin-dependent form of  hypertension.  

Individuals with hypertension demonstrate a 
44deficiency in vasodilatory prostaglandins , 

although an increase in thromboxane A  has 2
45been noted in essential hypertension.  The data 

indicate a possible imbalance between anti-
h y p e r t e n s i v e  a n d  p r o - h y p e r t e n s i v e 

46prostaglandins in hypertension.  The three 
proposed functions of  prostaglandins in 
hypertension are highlighted by the observation 
that both selective and nonselective COX-1 and 
COX-2 inhibitors increase blood pressure, 
encourage salt retention, and may trigger 

46hypertension in some patients.  However, the 
hypertensive effect of  non-steroidal anti-
inflammatory drugs is more pronounced in 
p a t i e n t s  w i t h  hy p e r t e n s i o n  t h a n  i n 
normotensive individuals.

Pathophysiology of  diabetes in the elderly 
The aetiology of  diabetes entails a disturbance 
in the feedback mechanisms governing insulin 
action and production, resulting in increased 

47blood glucose levels.  In cases of  β-cell failure, 
insulin synthesis is reduced, limiting the body's 
capacity to maintain physiological glucose levels. 
Conversely, insulin resistance (IR) results in 
increased glucose production in the liver and 
reduced glucose uptake in muscle, liver, and 
adipose tissue. While both processes arise early 
in pathophysiology and facilitate disease 

progression, β-cell dysfunction is generally more 
evident than insulin resistance. However, the 
simultaneous presence of  β-cell dysfunction and 
insulin resistance intensifies hyperglycaemia, 
promoting the progression of  type 2 diabetes 

48mellitus (T2DM).

Pancreatic β-cells are accountable for the 
generation of  insulin, which is generated as pre-
proinsulin. During maturation, pre-proinsulin has 
a structural alteration facilitated by several 
proteins in the endoplasmic reticulum (ER), 

49resulting in proinsulin.  Subsequently, proinsulin 
is transported from the endoplasmic reticulum to 
the Golgi apparatus, where it enters immature 
secretory vesicles and is broken into C-peptide 

50and insulin.  Upon maturation, insulin is 
sequestered in granules until its release is 
ac t iva ted .  The  secre t ion  of  insu l in  i s 
predominantly stimulated by elevated glucose 
levels. It is important to acknowledge that 
additional variables, including amino acids, fatty 
acids, and hormones, can also stimulate insulin 
release. As circulation glucose levels rise, β-cells 
absorb glucose mostly via the glucose transporter 
2 (GLUT2), a solute carrier protein that functions 
as a glucose sensor for β-cells. Following glucose 
entry, glucose catabolism commences, increasing 

47the intracellular ATP/ADP ratio , which 
activates the closure of  ATP-sensitive potassium 
channels in the plasma membrane. This leads to 
membrane depolarisation and the activation of  

2+ 2+
voltage-gated Ca  channels, permitting Ca  
influx into the cell. The elevation of  intracellular 

2+Ca  concentration triggers the priming and 
fusion of  insulin-containing secretory granules 
with the plasma membrane, resulting in insulin 
exocytosis.

β-cell dysfunction has traditionally been 
51associated with β-cell mortality.  Recent studies 

suggest that the dysfunction of  β-cells in T2DM 
may arise from a complex interaction between 

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

Pharmacotherapy of  Hypertension and Diabetes Co-morbidity in the Elderly 153



environmental variables and many molecular 
52pathways in cell biology.  In a condition of  

overconsumpt ion ,  s imi la r  to  obes i ty, 
hyperglycaemia and hyperlipidaemia often arise, 
fostering insulin resistance and chronic 
inflammation. Beta cells, because to differences 
in their genetic vulnerability, are subjected to 
toxic  s t imul i  inc luding inflammat ion, 
inflammatory stress, endoplasmic reticulum 
stress, metabolic/oxidative stress, and amyloid 
stress, which may ultimately lead to the 
degradation of  islet integrity. Excess free fatty 
acids and hyperglycaemia lead to β-cell 
dysfunction by inducing endoplasmic reticulum 
stress through the activation of  apoptotic 

5 3unfolded protein response pathways.  
Lipotoxicity, glucotoxicity, and glucolipotoxicity 
linked to obesity elevate metabolic and oxidative 

53stress, leading to β-cell death.  

Insufficient synthesis of  insulin precursors or 
insulin, along with disruptions in the secretion 
pathway, can lead to insulin secretory 
dysfunction, which are the primary cause of  β-
cell failure and a critical component of  T2DM. 
The reduced expression of  the GLUT2 glucose 
transporter may affect the ensuing signalling 

54cascade , while misfolding of  proinsulin is 
another frequently noted factor linked to 

55insufficient insulin production and diabetes.

Interactions between hypertension and 
diabetes 
The interplay between hypertension and 
diabetes is intricate, and these two illnesses 
frequently coexist, especially in older adults. 
Both exhibit shared risk factors, including 
obesity, a sedentary lifestyle, and advanced age. 
The coexistence of  hypertension with diabetes 
produces a synergistic impact, exacerbating the 
risk of  cardiovascular disease, stroke, and renal 
impairment. Multiple mechanisms elucidate the 
robust interplay between these two diseases:

i. Insulin resistance and hypertension: Insulin 
resistance, a hallmark of  Type 2 diabetes, is 
closely linked to the development of  
hypertension. Insulin frequently induces 
vasodilation, promoting the relaxing of  blood 

56vessels and improving blood circulation.  In 
individuals with insulin resistance, the 
vasodilatory response is impaired, resulting in 
heightened peripheral resistance and higher 

57blood pressure.  Moreover, insulin resistance 
leads to increased salt retention by the 
kidneys, so elevating blood volume and 

58further raising blood pressure.  
ii. RAAS activation in both conditions: The RAAS is 

excessively active in both hypertension and 
diabetes. In diabetes, hyperglycaemia and 
insulin resistance stimulate the RAAS, leading 
to increased concentrations of  angiotensin II 
and aldosterone. These hormones promote 
vasoconstriction, sodium retention, and 
inflammation, all of  which contribute to 

5hypertension.  The simultaneous dysfunction 
of  the RAAS explains the high incidence of  

59hypertension in diabetic people.
iii. Endo t h e l i a l  d y s f un c t i o n :  Endothe l i a l 

dysfunction is a common pathophysiological 
mechanism in hypertension and diabetes. In 
diabetes, chronic hyperglycaemia damages 
the endothelial cells of  blood vessels, leading 

6 0to reduced nitric oxide production.  
Inadequate nitric oxide hinders proper 
vasodilation, leading to increased peripheral 
resistance and hypertension. Hypertension 
exacerbates vascular damage, creating a 
harmful cycle of  endothelial injury and 

61elevated blood pressure.
iv. Inflammation and oxidative stress: Chronic 

inflammation and oxidative stress are pivotal 
contributors to the onset of  hypertension 

62and diabetes.  Hyperglycaemia in diabetes 
prompts the production of  reactive oxygen 
species (ROS), leading to oxidative damage to 
cells, including endothelial and smooth 
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63muscle cells in blood vessels.  Oxidative 
stress causes ar terial  st iffness and 
inflammation, both of  which lead to 

64hypertension.  Hypertension similarly 
increases oxidative stress in the vascular 
system, hence accelerating the progression 

65of  diabetes-related complications.
v. Obesity as a common risk factor: Obesity 

represents a significant risk factor for 
hypertension and diabetes, as excess body 
fat exacerbates the pathophysiology of  both 

66conditions.  Adipose tissue, particularly 
visceral fat, secretes pro-inflammatory 
cytokines that exacerbate insulin resistance 

67and vascular inflammation.  Furthermore, 
obesity increases cardiac workload and 
hypertension, hence complicating the 
management of  diabetes and hypertension 

68
in obese patients.

Complications arising from hypertension 
and diabetes co-morbidity 
The simultaneous presence of  hypertension and 
diabetes markedly elevates the risk of  serious 
consequences, predominantly concerning 
cardiovascular health. These encompass:

i. Cardiovascular disease (CVD): Individuals 
with hypertension and diabetes are at a 
markedly increased risk of  acquiring 
cardiovascular diseases, such as coronary 
artery disease, myocardial infarctions, and 

69cerebrovascular accidents.  The combined 
consequences of  insulin resistance, 
hyperg lycaemia ,  and hyper tens ion 
a c c e l e r a t e  t h e  a d v a n c e m e n t  o f  
atherosclerosis, or arterial stiffening. This 
may lead to plaque buildup, narrowing of  
blood vessels, and ultimately, blockages that 

69trigger heart attacks or strokes.
ii. Diabetic nephropathy and hypertension-induced 

renal damage: Diabetes and hypertension 
both contribute to renal impairment, 
potentially culminating in chronic kidney 

70disease (CKD).  In diabetes, elevated blood 
glucose levels damage the small blood vessels 
in  the k idneys,  leading to d iabet ic 

71nephropathy.  Hypertension intensifies this 
damage by increasing pressure within the 
kidneys '  fil trat ion units,  so fur ther 

7 2d imin i sh ing  the i r  func t ion .  T h i s 
combination significantly elevates the risk of  
end-stage renal disease (ESRD), requiring 

73dialysis or kidney transplantation.
iii. Retinopathy and microvascular complications: 

Diabetes is a key factor in microvascular 
problems, particularly diabetic retinopathy, 
which affects the retinal blood vessels and 

74can lead to blindness.  Hypertension 
accelerates the progression of  retinopathy by 
increasing pressure in the retinal arteries, 
leading to rupture or leaking. The combined 
impact of  hyperglycaemia and hypertension 
leads to increased retinal damage and visual 

75impairment.
iv. Neuropathy: Diabetes-induced neuropathy 

constitutes a substantial complication that 
76may be exacerbated by hypertension.  Both 

conditions hinder circulation, depriving 
nerves of  the oxygen and nutrients essential 

77for proper function.  This leads to nerve 
damage, particularly in the peripheral 
nervous system, resulting in pain, numbness, 

77and functional deficits in the limbs.

Clinical guidelines for treatment for 
hypertension and diabetes co-morbidity
Managing elderly people with hypertension and 
d i abe te s  neces s i t a t e s  a  soph i s t i c a t ed , 
interdisciplinary strategy, since both ailments 
markedly elevate the danger of  cardiovascular 
incidents, renal failure, and other critical 

7 8complicat ions.  Cl inical  guidel ines are 
formulated based on comprehensive research and 
expert consensus to guarantee that patients 
receive optimal care while reducing unfavourable 

78consequences.  The primary objectives in 
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managing hypertension and diabetes are to 
regulate blood pressure and glucose levels, 
mitigate the risk of  complications, and enhance 

79overall quality of  life.  In geriatric patients, 
specific considerations are addressed due to 
characteristics including frailty, polypharmacy, 

80and the existence of  several comorbidities.  

The broadly referenced clinical guidelines for 
managing hypertension and diabetes co-
m o r b i d i t y  i n  t h e  e l d e r l y  i n c l u d e 
recommendations from the American Diabetes 
Association (ADA), the American Heart 
Association (AHA), the European Society of  
Hypertension (ESH), and the European Society 

81of  Cardiology (ESC).  These guidelines 
emphasise a comprehensive, individualised 
approach, which includes lifestyle interventions, 
phar macologica l  therapy,  and regular 
monitoring of  both blood pressure and blood 

81glucose levels.

Blood pressure targets for elderly patients 
with diabetes
Managing hypertension in elderly diabetic 
patients necessitates meticulous evaluation of  
blood pressure object ives to mit igate 
cardiovascular disease risk while avoiding 

78adverse effects.  Excessive lowering of  blood 
pressure, especially in elderly individuals, may 
result in negative consequences including 

82dizziness, falls, and diminished renal function.  
Clinical guidelines often advocate for a more 
cautious strategy in managing blood pressure 
among elderly adults relative to younger 
demographics. Current recommendations from 
organisations such the ADA, ESH, and ESC 
indicate that a goal systolic blood pressure (SBP) 
below 140 mmHg is suitable for the majority of  
older adults with diabetes. Certain guidelines 
advocate for even more personalised aims, 

81especially for old or weak patients.

Optimal blood pressure target: For elderly patients 
with diabetes, most guidelines suggest a blood 
pressure target of  130-140/80-90 mmHg. This 
range mitigates the risk of  cardiovascular events 
while minimising the likelihood of  unfavourable 

83therapeutic effects.

Consideration for frail elderly patients: Guidelines 
advocate for more lenient blood pressure 
objectives in frail elderly adults or those with 

84restricted life expectancy.  A systolic blood 
pressure target of  140-150 mmHg may be 
deemed acceptable, particularly if  lower targets 

85induce symptoms like dizziness or exhaustion.  
The determination of  particular blood pressure 
targets must consider individual patient 
characteristics, including age, overall health, co-

86morbidities, and patient preferences.  The blood 
pressure targets must be attained progressively to 
avert abrupt declines that may result in problems 

87like hypotension and falls.

Glycaemic control goals for elderly patients 
with hypertension
Glycaemic control is critical in the management 
o f  Type  2  d i abe tes  in  the  e lde r l y,  a s 
hyperglycaemia contributes to cardiovascular 
d i s e a s e ,  k i d n e y  d a m a g e ,  a n d  o t h e r 

88complications.  However, like blood pressure 
targets, glycaemic goals should be individualised 
based on the patient's overall health, risk of  

89hypoglycaemia, and co-existing conditions.
HbA1c target: Glycated haemoglobin (HbA1c) is 
the primary measure used to assess long-term 

90glycaemic control.  For most elderly patients with 
diabetes, guidelines recommend an HbA1c target 

91of  7.0-8.0%.  This range helps prevent the 
development of  diabetic complications while 
reducing the risk of  hypoglycaemia, which can be 

91particularly dangerous in older adults.
Relaxed glycaemic targets for frail patients: In elderly 
patients who are frail, have multiple co-
morbidities, or a limited life expectancy, a more 
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relaxed HbA1c target of  8.0-8.5% may be 
appropriate. This approach reduces the risk of  
hypoglycaemia and other treatment-related 
complications that could negatively impact 

92quality of  life.  

Avoiding hypoglycaemia: In elderly patients, 
hypoglycaemia poses a serious risk, particularly 
if  they are on medications such as insulin or 
sulphonylureas, which increase the risk of  low 

93blood sugar.  Clinical guidelines emphasise the 
importance of  avoiding hypoglycaemia by 
choosing medications with a lower risk of  this 
side effect and by setting appropriate, 

89individualised glycaemic targets.  

P h a r m a c o l og i c a l  m a n a g e m e n t  o f  
hypertension and diabetes co-morbidity
The simultaneous occurrence of  hypertension 
and diabetes, especially in senior individuals, 
poses a considerable difficulty for healthcare 
professionals. Both illnesses independently 
elevate the chance of  cardiovascular diseases 
(CVD), stroke, renal failure, and other 

9 4consequences.  When these conditions 
coalesce, the risk of  negative outcomes 
esca l a tes,  r ender ing  phar maco log ica l 
intervention essential for alleviating long-term 
harm and enhancing quality of  life.

Managing both conditions simultaneously 
requires a careful selection of  medications that 
not only control blood pressure and blood 

glucose but also protect vital organs such as the 
95heart and kidneys.  However, the presence of  co-

morbidity in elderly patients introduces additional 
complexities. Factors like polypharmacy, age-
related decline in organ function, frailty, and drug 
interactions need to be carefully considered to 
avoid adverse outcomes, such as hypoglycaemia 

17, 96or hypotension.

Therapeutic goals for managing co-morbid 
hypertension and diabetes
The pr imar y goals  in  phar macologica l 
management of  co-morbid hypertension and 

97diabetes are :
i. Reduction of  blood pressure to target 

levels, minimising cardiovascular risk 
without causing harm (e.g., hypotension, 

98falls).
ii. Achieving optimal glycaemic control to 

prevent diabetic complications, while 
avoiding hypoglycaemia, especially in 

99elderly patients.
iii. Minimisation of  polypharmacy risks, 

including drug interactions, side effects, 
and the burden on elderly patients, who 
may be dealing with multiple medications 

100for various conditions.

Antihypertensive medications in diabetic 
patients
Choosing antihypertensive agents for diabetic 
patients requires an understanding of  the 
interplay between hypertension, diabetes, and the 
patient's overall health status. Specific drug classes 
are favoured for their ability to manage both 
blood pressure and complications related to 
diabetes. (Table 1)
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Table 1: Antihypertensive agents for diabetic patients

Drugs  Notes  Therapeutic 
effects  

Adverse effects  References  

Angiotensin-
Converting 
Enzyme 
(ACE) 
Inhibitors

 

ACE inhibitors, such 
as lisinopril and 
enalapril, are widely 
considered first-line 
therapy for managing 
hypertension in 
patients with 
diabetes. They work 
by inhibiting the 
renin-angiotensin-
aldosterone system 
(RAAS), which is 
often overactive in 
diabetic patients. This 
not only lowers 
blood pressure but 
also reduces the 
progression of  
diabetic nephropathy 
by decreasing 
proteinuria (the 
presence of  protein 
in urine) and slowing 
kidney damage

ACE inhibitors 
have been shown 
to reduce 
cardiovascular risk 
and protect the 
kidneys, making 
them ideal for 
elderly diabetic 
patients who are at 
increased risk of  
both cardiovascular 
and renal 
complications

 

ACE inhibitors 
may cause side 
effects such as 
hyperkalemia (high 
potassium levels) 
and a persistent 
cough, and they are 
contraindicated in 
patients with 
advanced renal 
impairment or 
those who 
experience 
angioedema

 

(101)  

Angiotensin 
II Receptor 
Blockers 
(ARBs)

 

ARBs, such as 
losartan and 
valsartan, provide 
similar benefits to 
ACE inhibitors but 
are often prescribed 
when patients 
cannot tolerate 
ACE inhibitors due 

to side effects. 

ARBs reduce 
proteinuria, slow 
the progression 
of  kidney disease, 
and are well -
tolerated by m ost 
patients.

 

 

Similar to ACE 
inhibitors, ARBs 
can cause 
hyperkalemia and 
must be used 
with caution in 
patients with 
renal 
insufficiency

 

(102, 103)
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They work by 
blocking the 
angiotensin II 
receptor, leading to 
vasodilation and 
reduc ed blood 
pressure. Like ACE 
inhibitors, ARBs 
have 
nephroprotective 
effects and are 
crucial for diabetic 
patients who may 
be progressing 
toward diabetic 
nephropathy

 
Calcium 
Channel 
Blockers 
(CCBs)

 

Calcium channel 
blockers, like 
amlodipine and 
diltiazem, are 
frequently prescribed 
for aged people, 
especially those with 
isolated systolic 
hypertension. These 
drugs facilitate the 
relaxation of  blood 
vessels, diminishing 
vascular resistance 
and decreasing blood 
pressure.

 

Calcium channel 
blockers (CCBs) 
effectively lower 
blood pressure 
without negatively 
impacting glucose 
metabolism, 
rendering them a 
suitable choice for 
diabetic 
individuals. They 
also mitigate the 
risk of  stroke, a 
prevalent issue in 
individuals with 
both hypertension 
and diabetes

CCBs may cause 
peripheral edema, 
particularly in 
elderly patients, 
and should be 
monitored in 
patients with heart 
failure

 

(104)

 

Drugs  Notes  Therapeutic 
effects  

Adverse effects  References  
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Drugs  Notes  Therapeutic 
effects

Adverse effects  References  

Thiazide 
Diuretics  

Thiazide diuretics, 
such as 
hydrochlorothiazide 
and chlorthalidone, 
help manage 
hypertension by 
reducing fluid 
retention and 
decreasing bl ood 
volume. They are 
often included as 
part of  combination 
therapy in diabetic 
patients to achieve 
optimal blood 
pressure control

 

Thiazides are 
effective at 
decreasing  blood 
pressure and 
have been 
reported to

 
lower 

the danger
 

of  
stroke in 
hypertensive 
patients

 

In diabetic 
patients, 
thiazides may 
increase blood 
glucose levels 
and potentially 
worsen insulin 
resistance. They 
should be used 
cautiously in 
aged

 

patients 
with a history of  
diabetes, and 
potassium levels 
must be 
monitored due to 
the possibility

 

of  
hypokalemia

 

(105)  

Beta-
Blockers

 

Beta-blockers, such 
as metoprolol and 
carvedilol, are 
occasionally used in 
hypertensive patients 
with diabetes, 
particularly in those 
with co-existing 
coronary artery 
disease or heart 
failure. They work by 
slowing heart rate 
and reducing 
myocardial oxygen 
demand

 

Beta-blockers 
provide 
cardiovascular 
protection, 
particularly for 
patients with a 
history of  
myocardial 
infarction

 

or heart 
failure

 

Beta-blockers can 
mask the 
symptoms of  
hypoglycemia, such 
as tachycardia, 
making them a less 
favorable option 
for patients who 
are at high risk for 
low blood sugar 
episodes. 
Additionally, non-
selective beta-
blockers can 
potentially worsen

 

glucose tolerance, 
making cardio-
selective agents 
preferable

 

(106)

 

 

Antidiabetic drugs in Hypertensive Patients
In patients with diabetes and hypertension, 
blood glucose control is critical to prevent 
microvascular  compl icat ions,  such as 
retinopathy, neuropathy, and nephropathy, as 

well as macrovascular complications like heart 
disease and stroke. The pharmacological options 
for diabetes management must take into account 
the presence of  hypertension to avoid adverse 

4effects and drug interactions.  (Table 2)
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Table 2: Pharmacological options for diabetes management in hypertensive patients

Drugs  Notes  Therapeutic effects  Adverse effects  References  
Metformin  Metformin is the 

first-line treatment 
for Type 2 diabetes 
in most patients. It 
works by reducing 
hepatic glucose 
production and 
improving insulin 
sensitivity. It is 
particularly useful

 
in 

hypertensive 
patients with 
diabetes because it 
does not cause 
weight

 
gain or 

hypoglycemia, two 
major concerns in 
elderly populations

 

Metformin has 
cardiovascular benefits 
and helps with weight 
management, making 
it a strong choice for 
elderly patients who 
are overweight or at 
risk for cardiovascular 
diseases.

 
 

Metformin should 
be used with 
caution in elderly 
patients with renal 
impairment due to 
the risk of  lactic 
acidosis. 
Monitoring renal 
function is 
essential in this 
population

 

(107, 108)  

Sulfonylureas
 

Sulfonylureas, such 
as glipizide

 
and 

glyburide, work by 
stimulating the 
pancreas to release 
insulin. These drugs 
are effective at 
lowering blood 
glucose but have a 
higher risk of  
causing 
hypoglycemia, 
particularly in 
elderly patients

 

Sulfonylureas are 
effective at controlling 
blood glucose levels in 
the short term, and 
their relatively low 
cost makes them 
accessible

 

The risk of  
hypoglycemia, 
particularly in 
elderly patients 
with declining 
kidney function or 
irregular eating 
patterns, makes 
sulfonylureas less 
ideal. Newer 
agents with a 
lower risk of  
hypoglycemia are 
generally 
preferred in 
elderly 
populations

(109)
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Dipeptidyl 
peptidase-4 
(DPP-4)  
Inhibitors  

DPP-4 inhibitors, 
such as sitagliptin 
and saxagliptin, 
are a newer class 
of  drugs that 
increase insulin 
release and 
decrease glucagon 
levels. These 
drugs are 
generally well -
tolerated and have 
a low risk of  
causing 
hypoglycemia, 
making them 
suitable for elderly 
patients with co -
morbid 
hypertension and 
diabetes

 

DPP-4 inhibitors are 
weight -neutral, have 
a low risk of  
hypoglycemia, and 
can be safely 
combined with other 
antihypertensive and 
antidiabetic 
medications

 

DPP-4 
inhibitors, while 
typically well -
tolerated, may 
pose a 
somewhat 
elevated risk of  
heart failure in 
certain patients, 
particularly 
those with pre -
existing 
cardiovascular 
problems

 
 

(110)  

Glucagon-like 
peptides-1 
(GLP-1)

 Receptor 
Agonists

 

GLP-1 receptor 
agonists, such as 
liraglutide and 
exenatide, are 
injectable 
medications that 
enhance insulin 
secretion, suppress 
glucagon release, 
and promote weight 
loss. These agents 
have shown 
cardiovascular 
benefits, making 
them an attractive 
option for patients 
with both diabetes 
and hypertension

 

GLP-1 receptor 
agonists not only 
improve glycemic 
control but also 
promote weight loss 
and provide 
cardiovascular 
protection, reducing 
the risk of  adverse 
outcomes in 
hypertensive patients 
with diabetes

 

The main 
drawbacks of  
GLP-1 receptor 
agonists are 
gastrointestinal 
side effects, such 
as nausea, and the 
need for 
injections, which 
may be less 
desirable for 
elderly patients

 

(111)

 

Drugs  Notes  Therapeutic effects  Adverse effects  References  
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Sodium-glucose 
transporter 
protein-2 
(SGLT-2)  
Inhibitors  

SGLT -2 inhibitors, 
such as 
empagliflozin and 
canagliflozin, 
lower blood 
glucose by 
promoting the 
excretion of  
glucose in the 
urine. These drugs 
also offer 
significant 
cardiovascular and 
renal benefits, 
making them a 
valuable addition 
to the treatment 
regimen for 
patients with both 
hypertension and 
diabetes

 

SGLT -2 inhibitors 
have demonstrated 
efficacy in 
diminishing the 
chance of  heart 
failure and 
decelerating the 
advancement of  
renal disease in 
diabetic individuals,

 rendering them a 
robust option for 
aged patients with 
concomitant 
hypertension

 
 

SGLT -2 
inhibitors can 
cause urinary 
tract infections 
and dehydration, 
particularly in 
elderly patients. 
Proper hydration 
and monitoring 
of  renal function 
are important 
when using 
these 
medications

 

(112)  

 

Drugs  Notes  Therapeutic effects  Adverse effects  References  

Special considerations for elderly patients
Elderly patients present unique challenges in the 
pharmacological management of  hypertension 

113and diabetes.  Age-associated alterations in 
drug metabolism, polypharmacy, frailty, and 
comorbid conditions must all be considered to 

113avoid adverse outcomes.  Strategies for 
managing these complexities include:
i. Dose adjustments: Lower starting doses and 

slower titration of  medications to avoid 
114adverse effects.

ii. Monitoring for drug interactions: Given the 
likelihood of  polypharmacy, careful 
attention must be paid to potential drug-
drug interactions that could exacerbate side 
effects or reduce the effectiveness of  

115therapy.
iii. Minimising the risk of  hypoglycaemia: Elderly 

patients, particularly those with declining 
renal function or irregular meal patterns, are 

1 1 6at  h igher  r i sk  of  hypoglycaemia .  
M e d i c a t i o n s  w i t h  a  l owe r  r i s k  o f  
hypoglycaemia should be prioritised.

iv. Promoting medication adherence: Simplifying drug 
regimens and using combination therapies 
can reduce pill burden and improve 
adherence in elderly patients, who may 

117struggle with complex treatment plans.

Conclusion and Future prospects
Ageing is a natural physiological process 
experienced by all individuals, and with 
advancements in healthcare and living standards, 
the average old population is anticipated to rise 
over time. The rise in the older population also 
correlates with a higher prevalence of  non-
communicable diseases, such as hypertension and 
diabetes mellitus. Indeed, there is a correlated rise 
in co-morbidity between these two disorders. 
Physiological alterations associated with ageing, 
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including vascular rigidity, heightened insulin 
resistance, and diminished pancreatic and renal 
func t ion ,  cont r ibu te  to  the  e l eva ted 
susceptibility to diabetic hypertensive co-
morbidity. Moreover, the activation of  the renin-
angiotensin-aldosterone system, endothelial 
dysfunction, inflammation, oxidative stress, and 
obesity are pivotal in the pathogenesis of  both 
disorders.  This co-morbidity presents 
c o n s i d e r a b l e  h u r d l e s  i n  t h e r a p e u t i c 
management and, if  not properly handled, may 
result in heightened mortality and the 
emergence of  sequelae such as retinopathy, 
neuropathy, and nephropathy, among others. 
Managing older people with concurrent 
hypertension and diabetes necessitates a 
sophisticated, interdisciplinary strategy. Age-
associated alterations in drug metabolism, 
polypharmacy, frailty, and comorbid conditions 
must all be considered to avoid adverse 
outcomes and promote adherence while 
ensuring optimal efficacy. Attempts must also be 
made to shift management patterns towards 
personalised medicine with genetic profiling and 
telemedicine with remote monitoring. 

As the world's population ages, the prevalence 
of  hypertension and diabetes among the elderly 
is expected to increase. This necessitates 
ongoing research into novel techniques to 
managing these co-morbid conditions, with a 
particular emphasis on personalised medicine, 
emerging technology, and more integrated care 
models.

1. Personalised Medicine and Genetic Profiling: 
Advances in genetic profil ing and 
personalised medicine hold the potential of  
enabling more targeted therapy in 
hypertension and diabetes treatment. 
Understanding an individual's genetic 
propensity enables healthcare providers to 
tailor pharmacological treatments and 
lifestyle suggestions to improve outcomes 
and avoid complications.

2. Te l em e d i c i n e  a n d  R emo t e  Mon i t o r i n g : 
Telemedicine and remote monitoring 
technolog ies  a re  increas ing ly  v i ta l 
instruments for controlling chronic diseases 
in the senior demographic. Remote 
surveillance of  blood pressure, glucose 
levels, and other health parameters facilitates 
more proactive interventions, diminishing 
the necessity for frequent clinic visits while 
enhancing patient outcomes through early 
treatment.

3. Integrated Care Models: Future care for elderly 
people with co-morbid hypertension and 
diabetes is expected to take a more 
integrated, multidisciplinary approach. 
Coordination of  therapy among physicians, 
dietitians, physical therapists, mental health 
professionals, and social workers ensures 
that all aspects of  a patient's health are 
addressed, leading to better overall 
outcomes.

Acknowledgements
None.

Funding
No funding was received for conducting this 
study.

Conflict of  interest
The authors declare no competing interests.

REFERENCES
References
1. Zhao J, Han Z, Ding L, Wang P, He X, Lin L. 

The molecular mechanism of  aging and the 
role in neurodegenerative diseases. Heliyon. 
2024; 10(2):e24751.

2. Gu D, Andreev K, Dupre ME. Major Trends 
in Population Growth Around the World. 
China CDC Wkly. 2021; 3(28):604-613.

3. Martinez R, Lloyd-Sherlock P, Soliz P, 
Ebrahim S, Vega E, Ordunez P, et al. Trends 
in premature avertable mortality from non-

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

Pharmacotherapy of  Hypertension and Diabetes Co-morbidity in the Elderly164



communicable diseases for 195 countries 
and territories, 1990-2017: a population-
based study. Lancet Glob Health. 2020; 
8(4):e511-e523.

4. de Boer IH, Bangalore S, Benetos A, Davis 
AM, Michos ED, Muntner P, et al. 
Diabetes and Hypertension: A Position 
Statement by the American Diabetes 
Association. Diabetes Care. 2017; 
40(9):1273-1284.

5. Jia G, Sowers JR. Hypertension in 
D i a b e t e s :  A n  U p d a t e  o f  B a s i c 
Mechanisms and Clinical Disease. 
Hypertension. 2021; 78(5):1197-1205.

6. Taheri A, Khezri R, Dehghan A, Rezaeian 
M, Aune D, Rezaei F. Hypertension among 
persons with type 2 diabetes and its related 
demographic, socioeconomic and lifestyle 
factors in the Fasa cohort study. Sci Rep. 
2024; 14(1):e18892.

7. Jobe M, Mactaggart I, Bell S, Kim MJ, 
Hydara A, Bascaran C, et al. Prevalence of  
hy p e r t e n s i o n ,  d i a b e t e s ,  o b e s i t y, 
multimorbidity, and related risk factors 
among adult Gambians: a cross-sectional 
nationwide study. Lancet Glob Health. 
2024; 12(1):e55-e65.

8. Al-Musawe L, Torre C, Guerreiro JP, 
Rodrigues AT, Raposo JF, Mota-Filipe H, 
et al. Polypharmacy, potentially serious 
clinically relevant drug-drug interactions, 
and inappropriate medicines in elderly 
people with type 2 diabetes and their 
impact on quality of  life. Pharmacol Res 
Perspect. 2020; 8(4):e00621.

9. Atlas. IDF Diabetes Atlas. 9th ed. 
International Diabetes Federation, 2019.

10. K a t s i m a r d o u  A ,  I m p r i a l o s  K , 
Stavropoulos K, Sachinidis A, Doumas M, 
Athyros VG. Treatment strategies for 
hypertension in patients with type 1 
diabetes. Expert Opin Pharmacother. 
2020; 21(10):1241-1252.

11. Tuomilehto J, Rastenyte D, Qiao Q, 

Barengo NC, Matz K. Epidemiology of  
macrovascular disease and hypertension in 
diabetes mellitus. Int Textbook of  Diabetes 
Mellitus; 2015:1005-1030.

12. Avogaro A, Fadini GP. Microvascular 
complications in diabetes: A growing 
concern for cardiologists. Int J Cardiol 2019; 
291:29-35.

13. Lu WL, Yuan JH, Liu ZY, Su ZH, Shen YC, 
Li SJ, et al. Worldwide trends in mortality for 
hypertensive heart disease from 1990 to 
2019 with projection to 2034: data from the 
Global Burden of  Disease 2019 study. Eur J 
Prev Cardiol. 2024; 31(1):23-37.

14. International Diabetes Federation (IDF). 
IDF Diabetes Atlas, 10th edn. Brussels, 
Belgium: International Diabetes Federation, 
2 0 2 1 .  Av a i l a b l e  f r o m :  h t t p s : / / 
diabetesatlas.org/idfawp/resource-files 
/2021/07/IDF_Atlas_10th_Edition_2021.
pdfo.

15. Moke EG, Onyilo PO, Umukoro EK, Awhin 
EP, Ben-Azu B, Asiwe JN, et al. Efficacy 
evaluation of  contemporary and alternative 
medicine in managing diabetes mellitus: A 
review. Orapuh Journal. 2025; 6(1):e1203.

16. Brown TT, Guaraldi G. Multimorbidity and 
Burden of  Disease. Interdiscip Top 
Gerontol Geriatr. 2017; 42:59-73.

17. Ciumărnean L, Milaciu MV, Negrean V, 
Oră�an OH, Vesa SC, Sălăgean O, et al. 
Cardiovascular Risk Factors and Physical 
A c t i v i t y  f o r  t h e  P r e v e n t i o n  o f  
Cardiovascular Diseases in the Elderly. Int J 
Environ Res  Publ ic  Heal th .  2021; 
19(1):e207.

18. Dai X, Hummel SL, Salazar JB, Taffet GE, 
Zieman S, Schwartz JB. Cardiovascular 
physiology in the older adults. J Geriatr 
Cardiol. 2015; 12(3):196-201.

19. Cleasby ME, Jamieson PM, Atherton PJ. 
Insul in  res is tance and sarcopenia : 
mechanistic links between common co-
m o r b i d i t i e s .  J  E n d o c r i n o l .  2 0 1 6 ; 

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

Pharmacotherapy of  Hypertension and Diabetes Co-morbidity in the Elderly 165

https://diabetesatlas.org/idfawp/resource-files/2021/07/IDF_Atlas_10th_Edition_2021.pdfo
https://diabetesatlas.org/idfawp/resource-files/2021/07/IDF_Atlas_10th_Edition_2021.pdfo
https://diabetesatlas.org/idfawp/resource-files/2021/07/IDF_Atlas_10th_Edition_2021.pdfo
https://diabetesatlas.org/idfawp/resource-files/2021/07/IDF_Atlas_10th_Edition_2021.pdfo


229(2):R67-81.
20. Kitada M, Koya D. Autophagy in 

metabolic disease and ageing. Nat Rev 
Endocrinol. 2021; 17(11):647-661.

21. S i n c l a i r  A J ,  A b d e l h a fi z  A H . 
Multimorbidity, Frailty and Diabetes in 
O l d e r  P e o p l e - I d e n t i f y i n g 
Interrelationships and Outcomes. J Pers 
Med. 2022; 12(11):1911.

22. Carracedo J, Alique M, Vida C, Bodega G, 
Ceprián N, Morales E, et al. Mechanisms 
of  Cardiovascular Disorders in Patients 
With Chronic Kidney Disease: A Process 
Related to Accelerated Senescence. Front 
Cell Dev Biol. 2020; 8:185.

23. Akkus G, Sert M. Diabetic foot ulcers: A 
devastating complication of  diabetes 
mellitus continues non-stop in spite of  
new medical treatment modalities. World J 
Diabetes. 2022; 13(12):1106-1121.

24. Zhou D, Xi B, Zhao M, Wang L, Veeranki 
SP. Uncontrolled hypertension increases 
risk of  all-cause and cardiovascular disease 
mortality in US adults: the NHANES III 
Linked Mortality Study. Sci Rep. 2018; 
8(1):e9418.

25. Kim J, Parish AL. Polypharmacy and 
Medication Management in Older Adults. 
Nurs Clin North Am. 2017; 52(3):457-468.

26. Mardani A, Paal P, Weck C, Jamshed S, 
Va i s m o r a d i  M  ( 2 0 2 2 )  P r a c t i c a l 
Considerations of  PRN Medicines 
Management: An Integrative Systematic 
Rev i ew.  Front  Phar maco l .  2022 ; 
13:e759998.

27. de Sousa FG, Queiroz FSF, Muzzi RAL, 
Veado JCC, Beier SL. Systemic Arterial 
Hypertension and Factors Associated with 
Blood Pressure  Dysregula t ion in 
Companion Animals. Vet Sci, 2025; 
12(5):e453.

28. Wi ig  H,  Luft  FC,  Ti tze  JM.  The 
interstitium conducts extrarenal storage of  
s o d i u m  a n d  r e p r e s e n t s  a  t h i r d 

compartment essential for extracellular 
volume and blood pressure homeostasis. 
Acta Physiol (Oxf). 2018; 222(3).

29. AlMarabeh S, Abdulla MH, O'Halloran KD. 
Is Aberrant Reno-Renal Reflex Control of  
Blood Pressure a Contributor to Chronic 
I n t e r m i t t e n t  H y p o x i a - I n d u c e d 
Hypertension? Front Physiol. 2019; 10:465.

30. Bie P. Mechanisms of  sodium balance: total 
body sodium, surrogate variables, and renal 
sodium excretion. Am J Physiol Regul Integr 
Comp Physiol. 2018; 315(5):R945-R962.

31. Díaz-Morales N, Baranda-Alonso EM, 
Martínez-Salgado C, López-Hernández FJ. 
Renal sympathetic activity: A key modulator 
of  pressure natriuresis in hypertension. 
Biochem Pharmacol. 2023; 208:115386.

32. Bernal A, Zafra MA, Simón MJ, Mahía J. 
Sodium Homeostasis, a Balance Necessary 
for Life. Nutrients. 2023; 15(2):395.

33. Steckelings UM, Unger T. The Renin-
Angiotensin-Aldosterone System. In: 
Manual of  Hypertension of  the European 
Society of  Hypertension, 3rd ed., pp. 101-
108. CRC Press, 2019.

34. Nishiyama A, Kobori H. Independent 
regulation of  renin-angiotensin-aldosterone 
system in the kidney. Clin Exp Nephrol. 
2018; 22(6):1231-39.

35. Lerman LO, Kurtz TW, Touyz RM, Ellison 
DH, Chade AR, Crowley SD, et al. Animal 
Models of  Hypertension: A Scientific 
Statement From the American Heart 
Association. Hypertension. 2019; 73(6):e87-
e120.

36. Jama HA, Mural i tharan RR, Xu C, 
O'Donnell JA, Bertagnolli M, Broughton 
BRS, et al. Rodent models of  hypertension. 
Br J Pharmacol. 2022; 179(5):918-937.

37. Queiroz MG, Prado AGK, Alves-Santos 
ÉT, Araújo JA, Damazo AS, Cambri LT. 
Influence of  family history of  hypertension 
on blood pressure and heart rate variability 
in young adults: a meta-analysis. Blood Press 

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

Pharmacotherapy of  Hypertension and Diabetes Co-morbidity in the Elderly166



Monit. 2022; 27(4):259-271.
38. Grassi G. The Sympathetic Nervous 

System in Hypertension: Roadmap Update 
of  a Long Journey. Am J Hypertens. 2021; 
34(12):1247-54.

39. Hanna VS, Hafez EAA. Synopsis of  
arachidonic acid metabolism: A review. J 
Adv Res. 2018; 11:23-32.

40. N o r e l  X ,  S u g i m o t o  Y,  O z e n  G, 
Abdelazeem H, Amgoud Y, Bouhadoun A, 
et al. International Union of  Basic and 
Clinical Pharmacology. CIX. Differences 
and Similarities between Human and 
Rodent Prostaglandin E2 Receptors (EP1-
4) and Prostacyclin Receptor (IP): Specific 
Roles in Pathophysiologic Conditions. 
Pharmacol Rev. 2020; 72(4):910-968.

41. Hoorn EJ, Gritter M, Cuevas CA, Fenton 
RA. Regulation of  the Renal NaCl 
Cotransporter and Its Role in Potassium 
Homeostas i s.  Phys io l  Rev.  2020 ; 
100(1):321-356.

42. Sequeira-Lopez MLS, Gomez RA. Renin 
Cells, the Kidney, and Hypertension. Circ 
Res. 2021; 128(7):887-907.

43. Meurer M, Ebert K, Schweda F, Höcherl 
K. The renal vasodilatory effect of  
prostaglandins is ameliorated in isolated-
perfused kidneys of  endotoxemic mice. 
Pflugers Arch. 2018; 470(11):1691-1703.

44. Avendaño MS, García-Redondo AB, Zalba 
G, González-Amor M, Aguado A, 
Martínez-Revelles S, et al. mPGES-1 
(Microsomal Prostaglandin E Synthase-1) 
Mediates Vascular Dysfunction in 
Hypertension Through Oxidative Stress. 
Hypertension. 2018; 72(2):492-502.

45. D'Agostino I, Tacconelli S, Bruno A, 
Contursi A, Mucci L, Hu X, et al. Low-
dose Aspirin prevents hypertension and 
cardiac fibrosis when thromboxane A2 is 
unrestrained. Pharmacol Res. 2021; 
170:105744.

46. van Dorst DCH, Dobbin SJH, Neves KB, 

Herrmann J, Herrmann SM, Versmissen J, et 
al. Hypertension and Prohypertensive 
Antineoplastic Therapies in Cancer Patients. 
Circ Res 2021;128(7):1040-1061.

47. Rahman MS, Hossain KS, Das S, Kundu S, 
Adegoke EO, Rahman MA, et al. Role of  
Insulin in Health and Disease: An Update. 
Int J Mol Sci. 2021; 22(12):6403.

48. Dludla PV, Mabhida SE, Ziqubu K, 
Nkambule BB, Mazibuko-Mbeje SE, 
Hanser S, et al. Pancreatic β-cell dysfunction 
in type 2 diabetes: Implications of  
inflammation and oxidative stress. World J 
Diabetes. 2023; 14(3):130-146.

49. Liu M, Weiss MA, Arunagiri A, Yong J, Rege 
N, Sun J, et al. Biosynthesis, structure, and 
folding of  the insulin precursor protein. 
Diabetes Obes Metab. 2018; 20 Suppl 
2(Suppl 2):28-50.

50. Norris N, Yau B, Kebede MA. Isolation and 
Proteomics of  the Insulin Secretory 
Granule. Metabolites. 2021; 11(5):288.

51. Kawamori D. Exploring the molecular 
mechanisms underlying α- and β-cell 
dysfunction in diabetes. Diabetol Int. 2017; 
8(3):248-256.

52. Eizirik DL, Pasquali L, Cnop M. Pancreatic 
β-cells in type 1 and type 2 diabetes mellitus: 
different pathways to failure. Nat Rev 
Endocrinol. 2020; 16(7):349-362.

53. Vilas-Boas EA, Almeida DC, Roma LP, 
Ortis F, Carpinelli AR. Lipotoxicity and β-
Cell Failure in Type 2 Diabetes: Oxidative 
Stress Linked to NADPH Oxidase and ER 
Stress. Cells. 2021; 10(12):3328.

54. Holman GD. Structure, function and 
regu la t ion  of  mammal i an  g lucose 
transporters of  the SLC2 family. Holman 
Pflugers Arch - Eur J Physiol. 2020; 
472:1155-75.

55. Arunagiri A, Haataja L, Cunningham CN, 
Shrestha N, Tsai B, Qi L, et al. Misfolded 
proinsulin in the endoplasmic reticulum 
during development of  beta cell failure in 

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

Pharmacotherapy of  Hypertension and Diabetes Co-morbidity in the Elderly 167



diabetes. Ann N Y Acad Sci. 2018; 
1418(1):5-19.

56. Ormazabal V, Nair S, Elfeky O, Aguayo C, 
Salomon C, Zuñiga FA. Association 
between insulin resistance and the 
development of  cardiovascular disease. 
Cardiovasc Diabetol. 2018; 17(1):122.

57. Limberg JK, Soares RN, Padilla J. Role of  
the Autonomic Nervous System in the 
H e m o d y n a m i c  R e s p o n s e  t o 
Hyperinsulinemia-Implications for 
Obesity and Insulin Resistance. Curr Diab 
Rep. 2022; 22(4):169-175.

58. Brosolo G, Da Porto A, Bulfone L, Vacca 
A, Bertin N, Scandolin L, Catena C, Sechi 
LA. Insulin Resistance and High Blood 
Pressure: Mechanistic Insight on the Role 
of  the Kidney. Biomedicines. 2022; 
10(10):2374.

59. Libianto R, Batu D, MacIsaac RJ, Cooper 
ME, Ekinci EI. Pathophysiological Links 
Between Diabetes and Blood Pressure. 
Can J Cardiol. 2018; 34(5):585-594.

60. M a r u h a s h i  T ,  H i g a s h i  Y . 
Pathophysiological Association between 
Diabetes Mellitus and Endothelial 
Dysfunction. Antioxidants (Basel). 2021; 
10(8):1306.

61. Konukoglu D, Uzun H. Endothelial 
Dysfunction and Hypertension. Adv Exp 
Med Biol. 2017; 956:511-40.

62. Griendling KK, Camargo LL, Rios FJ, 
Alves-Lopes R, Montezano AC, Touyz 
RM. Oxidative Stress and Hypertension. 
Circ Res. 2021; 128(7):993-1020.

63. Volpe CMO, Villar-Delfino PH, Dos 
Anjos PMF, Nogueira-Machado JA. 
Cellular death, reactive oxygen species 
(ROS) and diabetic complications. Cell 
Death Dis. 2018; 9(2):119.

64. Guzik TJ, Touyz RM. Oxidative Stress, 
Inflammation, and Vascular Aging in 
Hypertension. Hypertension. 2017; 
70(4):660-667.

65. Charlton A, Garzarella J, Jandeleit-Dahm 
KAM, Jha JC. Oxidative Stress and 
Inflammation in Renal and Cardiovascular 
Complications of  Diabetes. Biology (Basel). 
2020; 10(1):18.

66. Piché ME, Tchernof  A, Després JP. Obesity 
Phenotypes, Diabetes, and Cardiovascular 
Diseases. Circ Res. 2020; 126(11):1477-
1500.

67. Janochova K, Haluzik M, Buzga M. Visceral 
fat and insulin resistance - what we know? 
Biomed Pap Med Fac Univ Palacky 
Olomouc Czech Repub. 2019; 163(1):19-27.

68. Lavie CJ, Arena R, Alpert MA, Milani RV, 
V e n t u r a  H O .  M a n a g e m e n t  o f  
cardiovascular diseases in patients with 
obesity. Nat Rev Cardiol. 2018; 15(1):45-56.

69. Yen FS, Wei JC, Chiu LT, Hsu CC, Hwu CM. 
Diabetes, hypertension, and cardiovascular 
disease development. J Transl Med. 2022; 
20(1):9.

70. Kalantar-Zadeh K, Jafar TH, Nitsch D, 
Neuen BL, Perkovic V. Chronic kidney 
disease. Lancet. 2021; 398(10302):786-802.

71. Yu SM, Bonventre JV. Acute Kidney Injury 
and Progression of  Diabetic Kidney 
Disease. Adv Chronic Kidney Dis. 2018; 
25(2):166-180.

72. Verbrugge FH, Guazzi M, Testani JM, 
Borlaug BA. Altered Hemodynamics and 
End-Organ Damage in Heart Failure: 
Impac t  on  the  Lung  and  Kidney. 
Circulation. 2020; 142(10):998-1012.

73. Locke JE, Reed RD, Massie A, MacLennan 
PA, Sawinski D, Kumar V, et al. Obesity 
increases the risk of  end-stage renal disease 
among living kidney donors. Kidney Int. 
2017; 91(3):699-703.

74. Kropp M, Golubnitschaja O, Mazurakova A, 
Koklesova L, Sargheini N, Vo TKS, et al. 
Diabetic retinopathy as the leading cause of  
blindness and early predictor of  cascading 
complications-risks and mitigation. EPMA 
J. 2023; 14(1):21-42.

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

Pharmacotherapy of  Hypertension and Diabetes Co-morbidity in the Elderly168



75. Tarr JM, Kaul K, Chopra M, Kohner EM, 
Chibber R. Pathophysiology of  diabetic 
retinopathy. ISRN Ophthalmol. 2013; 
343560.

76. Sethi Y, Uniyal N, Vora V, Agarwal P, Murli 
H, Joshi A, et al. Hypertension the 'Missed 
Modifiable Risk Factor' for Diabetic 
Neuropathy: a Systematic Review. Curr 
Probl Cardiol. 2023; 48(4):101581.

77. Yachmaneni A Jr, Jajoo S, Mahakalkar C, 
Kshirsagar S, Dhole S. A Comprehensive 
Review of  the Vascular Consequences of  
Diabetes in the Lower Extremities: 
Current Approaches to Management and 
Evaluation of  Clinical Outcomes. Cureus. 
2023; 15(10):e47525.

78. Sukumar S, Orkaby AR, Schwartz JB, 
Marcum Z, Januzzi JL, Vaduganathan M, 
et al. Polypharmacy in Older Heart Failure 
Patients: a Multidisciplinary Approach. 
Curr Heart Fail Rep. 2022; 19(5):290-302.

79. Trento M, Fornengo P, Amione C, Salassa 
M, Barutta F, Gruden G, et al. Self-
management education may improve 
blood pressure in people with type 2 
diabetes. A randomized controlled clinical 
trial. Nutr Metab Cardiovasc Dis. 2020; 
30(11):1973-1979.

80. Umegaki H. Frailty, multimorbidity, and 
polypharmacy: Proposal of  the new 
concept of  the geriatric triangle. Geriatr 
Gerontol Int. 2025; 25(5):657-662.

81. Morley JE, Abbatecola AM, Woo J. 
Management of  Comorbidities in Older 
Persons With Type 2 Diabetes. J Am Med 
Dir Assoc. 2017; 18(8):639-645.

82. Rivasi G, Ceolin L, Capacci M, Matteucci 
G, Testa GD, Ungar A. Risks associated 
with intensive blood pressure control in 
older patients. Kardiol Pol. 2023; 
81(5):446-454.

83. Park S. Ideal Target Blood Pressure in 
Hypertension. Korean Circ J. 2019; 
49(11):1002-1009.

84. Bogaer ts  JMK, von Bal lmoos LM, 
Achterberg WP, Gussekloo J, Streit S, van 
der Ploeg MA, et al. Do we AGREE on the 
targets of  antihypertensive drug treatment 
in older adults: a systematic review of  
guidelines on primary prevention of  
cardiovascular diseases. Age Ageing. 2022; 
51(1):afab192.

85. Qaseem A, Wilt TJ, Rich R, Humphrey LL, 
Frost J, Forciea MA, et al. Pharmacologic 
Treatment of  Hypertension in Adults Aged 
60 Years or Older to Higher Versus Lower 
Blood Pressure Targets: A Clinical Practice 
Guideline From the American College of  
Physicians and the American Academy of  
Family Physicians. Ann Intern Med. 2017; 
166(6):430-437.

86. Aschmann HE, Boyd CM, Robbins CW, 
Mularski RA, Chan WV, Sheehan OC, et al. 
Balance of  benefits and harms of  different 
blood pressure targets in people with 
multiple chronic conditions: a quantitative 
benefit-harm assessment. BMJ Open. 2019; 
9(8):e028438.

87. Joseph A, Wanono R, Flamant M, Vidal-
Petiot E. Orthostatic hypotension: A review. 
Nephrol Ther. 2017; 13 Suppl 1:S55-S67.

88. Fasil A, Biadgo B, Abebe M. Glycemic 
control and diabetes complications among 
diabetes mellitus patients attending at 
University of  Gondar Hospital, Northwest 
Ethiopia. Diabetes Metab Syndr Obes. 
2018; 12:75-83.

89. Rodríguez-Gutiérrez R, Millan-Alanis JM, 
Barrera FJ, McCoy RG. Value of  Patient-
Centered Glycemic Control in Patients with 
Type 2 Diabetes. Curr Diab Rep. 2021; 
21(12):63.

90. Kim KJ, Choi J, Bae JH, Kim KJ, Yoo HJ, 
Seo JA, et al. Time to Reach Target 
Glycosylated Hemoglobin Is Associated 
with Long-Term Durable Glycemic Control 
and Risk of  Diabetic Complications in 
Patients with Newly Diagnosed Type 2 

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

Pharmacotherapy of  Hypertension and Diabetes Co-morbidity in the Elderly 169



Diabetes Mellitus: A 6-Year Observational 
Study. Diabetes Metab J. 2021; 45(3):368-
378.

91. Sugimoto T, Noma H, Kuroda Y, 
Matsumoto N, Uchida K, Kishino Y, et al. 
Time trends (2012-2020) in glycated 
hemoglobin and adherence to the glycemic 
targets recommended for elderly patients 
by the Japan Diabetes Society/Japan 
Geriatrics Society Joint Committee among 
memory clinic patients with diabetes 
mellitus. J Diabetes Investig. 2022; 
13(12):2038-2046.

92. Kezerle L, Shalev L, Barski L. Treating the 
e l d e r l y  d i abe t i c  p a t i en t :  spec i a l 
considerations. Diabetes Metab Syndr 
Obes. 2014; 7:391-400.

93. Hoogwerf  BJ. Hypoglycemia in Older 
Patients.  Clin Geriatr Med. 2020; 
36(3):395-406.

94. Verma M, Grover S, Tripathy JP, Singh T, 
Nagaraja SB, Kathirvel S, et al. Co-existing 
Non-communicable Diseases and Mental 
Illnesses Amongst the Elderly in Punjab, 
India. Eur Endocrinol. 2019; 15(2):106-
112.

95. Moke EG, Demaki WE, Daubry TME, 
Ataikiru OM, Agbonifo-Chijiokwu E, 
Ofulue OO, et al. Coexistence of  
hypertension with diabetes mellitus and its 
pharmacotherapy. Scientia Africana. 2023; 
22(2):135-154.

96. Kwakye AO, Oppong MB, Kretchy IA. 
Pharmacist interventions to improve 
medication adherence in patients with co-
morbid hypertension and diabetes: a 
scoping review and bibliometric analysis. 
Int J Pharm Pract. 2025; 33(2):134-145.

97. Foguet-Boreu Q, Violán C, López Jiménez 
T, Pons-Vigués M, Rodríguez-Blanco T, 
Valderas JM, et al. Pharmacological 
control of  diabetes and hypertension 
comorbidity in the elderly: A study of  "real 
world" data. Prim Care Diabetes. 2017; 

11(4):348-359.
98. Böhm M, Schumacher H, Teo KK, Lonn 

EM, Mahfoud F, Mann JFE, et al. Achieved 
blood pressure and cardiovascular 
outcomes in high-risk patients: results from 
ONTARGET and TRANSCEND trials. 
Lancet. 2017; 389(10085):2226-2237.

99. Mathur S, Zammitt NN, Frier BM. Optimal 
glycaemic control in elderly people with type 
2 diabetes: what does the evidence say? 
Drug Saf. 2015; 38(1):17-32.

100. Hoel  RW, Giddings Connol ly  RM, 
Takahashi PY. Polypharmacy Management 
in Older Patients. Mayo Clin Proc. 2021; 
96(1):242-256.

101. Banerjee D, Winocour P, Chowdhury TA, 
De P, Wahba M, Montero R, et al. 
Management of  hypertension and renin-
angiotensin-aldosterone system blockade in 
adults with diabetic kidney disease: 
A s s o c i a t i o n  o f  B r i t i s h  C l i n i c a l 
Diabetologists and the Renal Association 
UK guideline update 2021. BMC Nephrol. 
2022; 23(1):9.

102. Zhang P, Zhu L, Cai J, Lei F, Qin JJ, Xie J, et 
al. Association of  Inpatient Use of  
Angiotensin-Converting Enzyme Inhibitors 
and Angiotensin II Receptor Blockers With 
M o r t a l i t y  A m o n g  Pa t i e n t s  W i t h 
Hypertension Hospitalized With COVID-
19. Circ Res. 2020; 126(12):1671-1681.

103. Moke EG, Omogbai EKI, Osagie-Eweka 
SE, Uchendu AP, Obayuwana OM, Okoro-
Akpandu E, et al. Antihypertensive and 
antihyperglycemic effects of  combinations 
of  losartan with metformin and/or 
glibenclamide in desoxycorticosterone 
acetate and streptozotocin-induced 
hypertensive diabetic rats. Lab Anim Res. 
2023; 39(1):7.

104. Jones KE, Hayden SL, Meyer HR, Sandoz 
JL, Arata WH, Dufrene K, et al. The 
Evolving Role of  Calcium Channel Blockers 
i n  H y p e r t e n s i o n  M a n a g e m e n t : 

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

Pharmacotherapy of  Hypertension and Diabetes Co-morbidity in the Elderly170



P h a r m a c o l o g i c a l  a n d  C l i n i c a l 
Considerations. Curr Issues Mol Biol. 
2024; 46(7):6315-6327.

105. McNally RJ, Morselli F, Farukh B, 
Chowienczyk PJ, Faconti L. A review of  
the prescribing trend of  thiazide-type and 
thiazide-like diuretics in hypertension: A 
UK perspective. Br J Clin Pharmacol. 
2019; 85(12):2707-2713.

106. Pathak A, Mrabeti S. β-Blockade for 
Patients with Hypertension, Ischemic 
Heart Disease or Heart Failure: Where are 
We Now? Vasc Health Risk Manag. 2021; 
17:337-348.

107. Grammatiki M, Sagar R, Ajjan RA. 
Metformin: Is it Still the First Line in Type 
2 Diabetes Management Algorithm? Curr 
Pharm Des. 2021; 27(8):1061-1067.

108. Moke EG, Omogbai EKI, Osagie-Eweka 
SDE, Uchendu AP, Omogbiya AI, Ben-
Azu B, et al. Co-administration of  
metformin and/or glibenclamide with 
losartan reverse NG-nitro-l-arginine-
methyl ester-streptozotocin-induced 
hypertensive diabetes and haemodynamic 
sequelae in rats. Microvasc Res. 2023; 
147:104497.

109. Islam N, Reynier P, Douros A, Yu OHY, 
Fi l ion KB. Sulphonylureas versus 
metformin and the risk of  ventricular 
arrhythmias among people with type 2 
diabetes: A population-based cohort study. 
Diabetes Obes Metab. 2023; 25(6):1523-
1533.

110. Lundkvist P, Pereira MJ, Kamble PG, 
Katsogiannos P, Langkilde AM, Esterline 
R, et al. Glucagon Levels During Short-
Term SGLT2 Inhibition Are Largely 
Regulated by Glucose Changes in Patients 
With Type 2 Diabetes. J Clin Endocrinol 
Metab. 2019; 104(1):193-201.

111. Lazzaroni E, Ben Nasr M, Loretelli C, 
Pastore I, Plebani L, Lunati ME, et al. Anti-
diabetic drugs and weight loss in patients 
with type 2 diabetes. Pharmacol Res. 2021; 
171:105782.

112. Forycka J,  Hajdys J,  Krzemińska J, 
Wilczopolski P, Wronka M, Młynarska E, et 
a l .  New Ins ights  in to  the  Use  of  
Empagliflozin-A Comprehensive Review. 
Biomedicines. 2022; 10(12):3294.

113. Benetos A, Petrovic M, Strandberg T. 
Hypertension Management in Older and 
Frail Older Patients. Circ Res. 2019; 
124(7):1045-1060.

114. Seiden LG, Connor GS. The importance of  
drug titration in the management of  patients 
with epilepsy. Epilepsy Behav. 2022; 
128:108517.

115. Papotti B, Marchi C, Adorni MP, Potì F. 
Drug-drug interactions in polypharmacy 
patients: The impact of  renal impairment. 
Curr Res Pharmacol Drug Discov. 2021; 
2:100020.

116. Mordarska K, Godziejewska-Zawada M. 
Diabetes in the elderly. Prz Menopauzalny. 
2017; 16(2):38-43.

117 Marcum ZA, Hanlon JT, Murray MD. 
Improving Medication Adherence and 
Health Outcomes in Older Adults: An 
Evidence-Based Review of  Randomized 
Controlled Trials. Drugs Aging. 2017; 
34(3):191-201.

African Journal of  Tropical Medicine and Biomedical Research  Vol. 9 No. 1 July 2026

Akponah E, Moke EG, Elijah OB, Ovili-Odili BZ, 
Ekakitie LI, Ben-Azu B, Ilevbare F, Imolede OI. 
Pharmacotherapy of  Hypertension and Diabetes 
Co-morbidity in the Elderly: A Narrative Review. 
Afr. J. Trop. Med. & Biomed. Res. 2026; 9(1) 148-
171
https://dx.doi.org/ 10.4314/ ajtmbr.v9i1.9 

Pharmacotherapy of  Hypertension and Diabetes Co-morbidity in the Elderly 171


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24

