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A medical condition in which a patient’s blood pressure is consistently high over time is described as hypertension or high blood 
pressure. This condition poses a high risk for cardiovascular diseases such as coronary artery disease, stroke, heart failure, and 
peripheral arterial disease, when complicated, it could lead to vision loss and chronic kidney disease [1-3].

Primary hypertension is caused by non-specific lifestyle such as excess salt in the diet, over-weight, smoking and alcoholism habits 
[4]. This means the cause could not be tied to one specific factor; it could result from one or multiple factors, including: blood 
plasma volume, hormone activity in people who manage blood volume and pressure using medication. Environmental factors, 
such as stress and lack of exercise could also contribute.

Secondary hypertension may be caused by identifiable underlying ailments such as chronic kidney disease and/or narrowing of 
the kidney arteries. Use of birth control pills resulting in some endocrine disorders may also result in secondary hypertension [4].
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Hypertension is generally defined as a sustained blood pressure higher than 140/90mmHg. Blood pressure should be brought closer to 
what’s considered optimal: 120/80. An elevated blood pressure raises the risk for heart attack and stroke. Diabetes on the other hand, 
is a chronic disease that occurs either when the pancreas does not produce enough insulin or when the body cannot effectively utilize 
the insulin the pancreas produces, resulting in an impairment of the body’s ability to process blood glucose. Insulin is a hormone that 
regulates blood sugar. On many occasions, the two occur together in the same patient. While the presence of hypertension in a patient 
tends to increase the risk of new-onset diabetes, presence of diabetes does also promote development of hypertension. In either scenario, 
the concomitant presence of the two medical conditions puts patients at a high risk of major cardiovascular complications. So the target 
of the physician in managing a patient with the duo conditions is to arrive at the recommended blood pressure levels to be achieved under 
pharmacological treatment in hypertension and diabetes. The paper reviews the risk of concomitant presence of the medical conditions, 
their pathophysiological mechanisms and the potential sites of therapeutic actions and interactions to achieve the target. 

Classification of Hypertension 

Over 85% of cases seen by physicians are Primary hypertension, while about 15% live with Secondary hypertension [5]. Lifestyle 
changes and medications have been identified a ways of managing the condition, and indeed decrease the risk of health complications 
associated with it. These may include physical exercise to lose weight, abstinence from excessive salt intake, alcoholism and 
smoking. Where lifestyle changes are not sufficient, medications to lower the blood pressure are added [4].

This is a chronic disease associated with deficiency in the production ofinsulin by the pancreas. It could also result from the body’s 
poor unitlization of insulin produced by the pancreas. It is a condition that impairs the body’s ability to process blood glucose. 
Insulin is a hormone that regulates blood sugar level [6].  Hyperglycaemia, a condition where blood sugar is elevated, is a condition 
associated with uncontrolled diabetes. When not properly managed, it could lead to serious damage to many of the body’s systems 
such nervous and vascular systems [6].
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Type-1 diabetes, also described insulin-dependent or childhood-onset diabetes, is characterized by low and insufficient insulin 
production, and requires daily administration of insulin. Type-1 diabetes is not preventable because its cause is largely unknown. 
It could present polyuria, polydipsia, constant hunger, excessive weight loss, vision impairment, and fatigue as symptoms. These 
symptoms may occur over time, and could also be sudden [7].

Type-2 diabetes, also described as non-insulin-dependent diabetes, results from the body’s ineffective use of insulin produced by 
the pancreas. This type, which largely results from physical inactivity and excess body weight constitute the majority of diabetic 
cases around the world. Clinical symptoms may be similar to those of type-1 diabetes, but are less noticeable at the onset. So, the 
disease may be diagnosed late, after complications may have set in [7].

Gestational diabetes results from excessive sugar in the blood during pregnancy. Though the blood glucose value may be lower 
than that of diagnostic diabetes, it’s usually above normal. Women with this condition are at an increased risk of complications 
during gestation period and at parturition. In later life, the woman or the child or both become vulnerable to type-2 diabetes. 
Diagnosis of gestational diabetes is by through prenatal rather than presented symptoms [7].

Type-1 Diabetes

Type-2 Diabetes

Gestational Diabetes

Transition from Normality to Diabetes

In patients transiting from normality to diabetes, conditions such as impaired glucose tolerance (IGT) and impaired fasting 
glycaemia (IFG) are common [8].

Diabetes and hypertension are frequently seen co-existing in a patient such that calls for concern. Hypertension in a patient 
suffering from diabetic tends to heighten the risk of cardiovascular diseases and associated complications [9].

Concomitant existence of of diabetes and hypertension in a patient makes cardiovascular prognosis difficult and affects the ability 
of achieving the recommended therapeutic targets, in terms of blood pressure levels and fasting glucose. This negative association 
between hypertension and diabetes of presents and promotes organ damage at cardiac, renal and vascular levels associated with 
hypertension. This may lead to a further increased risk of developing major cardiovascular events. Indeed, when hypertension 
coexists with diabetes, the risk of cardiovascular diseases (CVD) is heightened by about 75% [9,10].

Hypertension in type-2 diabetic patients clusters with other CVD risk factors such as microalbuminuria, central obesity, insulin 
resistance, dyslipidaemia, hypercoagulation, increased inflammation and left ventricular hypertrophy. The clustering risk factor 
in diabetic patients ultimately results in the development of CVD, which is the major cause of premature mortality in patients 
with type-2 diabetes [10]. This detrimental association between diabetes and hypertension has also been implicated in increased 
tissue inflammation, reactive oxygen species and insulin resistance, resulting in endothelial dysfunction, increased tissue renin-
angiotensin-aldosterone system (RAAS) and increased sympathetic nervous system (SNS) activity [11].

Available data on this co-existence of the two show that common genetic and environmental factor promotes the two medical 
conditions [12]. Between 25 and 47% of hypertensive patients have insulin resistance or impaired glucose tolerance. With this 
glucose intolerance and insulin resistance, there are abnormal physiological tissue responses to insulin [12].

Insulin resistance, diabetes and hypertension have somewhat complex and interwoven relationship. Patients with essential 
hypertension that are not treated have elevated fasting and postprandial insulin levels when compared with age- and sex-matched 
normotensive persons, regardless of body mass, indicating that there exists a direct correlation between plasma insulin levels and 
blood pressure (BP). But interestingly, the relationship between hyperinsulinaemia and hypertension is not seen in secondary 
hypertension, meaning that insulin resistance and hyperinsulinaemia are not consequences of hypertension, but rather a genetic 
predisposition that provides avenue for the two medical conditions [13].

Also, offspring of hypertensive parents show glucose metabolism impairment, indicating strong association between hypertension, 
diabetes and insulin resistance. In addition, correlation exists between up-regulation of RAAS, hypertension and diabetes, having 
effect on enhanced generation of ROS and could make an explanation for impaired glucose utilisation and hypertension associated 
with insulin resistance and type-2 diabetes. It has been proposed that increased autocrine/paracrine activity of angiotensin II results 
in diminished action of insulin and insulin growth factor-1 (IGF-1) communicating through the PI3K/Akt pathway, resulting in 
inhibition of mechanisms involved in the vasodilator and glucose transport properties of insulin and IGF-1 [5, 14].

Risk
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Management Target

Conclusion

Insulin initiates translocation of the GLUT4 glucose receptor to cell membrane by activating the PI3K/Akt system in skeletal 
muscle, adipose, and myocardial tissues. The unregulated angiotensin II acts through its receptor (AT1R) and results in formation 
of ROS and activation of low-molecular-weight G-proteins such as Rho A. Activation of these low-weight G proteins and the 
resultant promotion of the generation of ROS limits insulin/IGF-1 actions mediated through PI3K/Akt signaling, including 
activation of endothelial nitric oxide (NO) synthase (eNOS) activity, Na+ pump activation, and Ca2+-myosin light chain (MLC) 
de-sensitisation [15]. Similar RAAS-mediated increase in oxidative stress may contribute to insulin resistance in skeletal muscles. 
This is because ROS has been found to increase in skeletal muscle from Ren-2 rats that over-express tissue angiotensin II, and that 
this effect is abolished when the animals are treated with an AT1R blocker. This shows that therapy with angiotensin-converting 
enzyme inhibitors (ACE-I) will decrease the progression to type 2 diabetes in high-risk patients implying the critical role played by 
RAAS and useful role of ACE-I in the treatment of diabetes and hypertension [16].

Salt retention, volume expansion and resultant hypertension could also be a consequence of activation of the RAAS due to 
increased aldosterone secretion from the adrenal gland. Furthermore, aldosterone also contributes to hypertension decreasing 
parasympathetic activity and reducing baroreceptor sensitivity. Aldosterone may also lead to glomerulosclerosis and hypertension 
by increasing extracellular matrix deposition by glomerular cells [17]. Aldosterone receptor blockade in a Randomized Aldactone 
Evaluation Study (RALES) using spironolactone in moderate to severe heart failure patients may reduce by 30% [18]. Similarly, 
eplerenone, an antagonist of selective aldosterone receptor in patients with heart failure could equally decrease mortality rate [19]. 
Vasoconstrictive and volume-expanding actions of the RAAS may be enhanced by post-transcriptional mechanism to up-regulate 
vascular AT1Rs [20, 21].

Management target should be a potent pharmacological intervention to reduce cardiovascular morbidity and mortality, particularly 
in the presence of diabetes mellitus is blood pressure reduction.

Lowering high blood pressure has been documented as beneficial, even in elderly patients with isolated systolic hypertension 
[22-25], essential hypertension [26-28], known cardiovascular risk profile, coronary artery disease, previous incident of stroke 
[29,30], and especially diabetes mellitus [31-40]. These have been used to support evidence for optimal blood pressure targets 
achievable and effective therapeutic strategies adoptable in patients with hypertension and diabetes. In patients with diabetes, a 
target BP of lower than 130/80mmHg is recommended in order to prevent death and disability associated with high blood pressure. 
Once hypertension is detected, both pharmacological (such as drugs) and non-pharmacological such as weight management and 
exercise) interventions are deployed. Instituting lifestyle modifications is equally helpful, along with medical therapy at the earliest 
detection of the pre-hypertensive patient.

Diabetes and hypertension could co-exist in a patient, with the presence of one increasing the risk of the other, suggesting a likely 
common genetic or pathophysiological process. The two medical conditions are associated with high risk of cardiovascular and 
renal diseases. This risk is even increased when the two conditions are present in a patient. Hypertension has to be controlled 
rigorously to decrease or prevent cardiovascular diseases and renal impairment. Insulin resistance, RAAS, endothelial dysfunction, 
and autonomic nervous system dysfunction constitute a vital part of the pathogenesis of the two conditions. Therapy aim should 
be to improve insulin sensitivity and RAAS blockade, as these may offer benefits where the two conditions exist concomitantly. 
Despite the impressive improvement in the clinical management of hypertension and diabetes, the achievement of effective control 
of therapeutic targets in these high risk patients remains a major clinical challenge. More prudent targets are the goal, especially 
when the two conditions are associated with other relevant co-morbidities. 

The objective in hypertensive-diabetic would therefore be to initiate lifestyle changes, such as an improved diet, regular mild exercise, 
weight loss and abstinence from alcohol and smoking. Weight loss is so effective that it could take the place of medication [41].
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