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Highlights 

 Two-thirds of patients with type 2 diabetes mellitus  have arterial hypertension.  

 Hypertension increases the incidence of both micro- and macrovascular complications 

in these patients, while the co-existence of these two major risk factors leads to a 

four-fold increased risk for cardiovascular disease.  

 A blood pressure target of <140/90mmHg applies to most patients. 

 All classes of antihypertensive drugs can be used in the management of hypertension 

in patients with type 2 diabetes mellitus. 

 Gender-specific characteristics regarding blood pressure, type 2 diabetes mellitus and 

cardiovascular disease should be taken into consideration, even if different 

recommendations do not exist yet. 

 

Abstract 

Two-thirds of patients with type 2 diabetes mellitus (T2DM) have arterial hypertension. 

Hypertension  increases the incidence of both micro- and macrovascular complications in 

these patients, while the co-existence of these two major risk factors leads to a four-fold 

increased risk for cardiovascular disease (CVD) compared with normotensive non-diabetic 

controls. The aim of this article is to comprehensively review the literature and present 

updated information on targets for blood pressure (BP) and on the management of 

hypertension in patients with T2DM. A BP target of <140/90mmHg applies to most patients, 

but individualization is always important. All classes of antihypertensive drugs can be used in 

the management of hypertension in patients with T2DM, as long as they are effective and 
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safe and after taking co-morbidities into account. Angiotensin-converting-enzyme (ACE) 

inhibitors or angiotensin receptor blockers (ARBs) are the ideal choice for initial or early 

treatment of hypertension in patients with T2DM and albuminuria. Combination of two or 

more drugs seems to be inevitable as most of these patients demonstrate resistant 

hypertension. The combination of ACE inhibitors with ARBs should be avoided. Thiazide 

and thiazide-like diuretics might be beneficial, alone or in a fixed-dose combination with 

ACE inhibitors or ARBs. Calcium channel blockers (CCBs) constitute an ideal option as a 

second- or third-line agent. Beta-blockers are not considered as first-line antihypertensive 

agents, except for those patients with heart failure or previous myocardial infarction. The 

addition of mineralocorticoid receptor antagonists to a triple-drug therapy seems the next 

ideal step. Gender-specific characteristics regarding BP, T2DM and CVD should be taken 

into consideration, even if different recommendations do not exist yet. 

 

Keywords: type 2 diabetes, hypertension, targets, management 

 

1. Introduction 

Hypertension and type 2 diabetes mellitus (T2DM) seem to be two aspects of common 

pathophysiological pathways, especially in people who suffer from metabolic syndrome. It is 

estimated that almost two thirds of the population with T2DM is also affected by 

hypertension (1). Elevated arterial blood pressure (BP) contributes to increased incidence of 

both micro- and macrovascular complications in patients with T2DM (2-4). Besides that, co-

existence of these two major risk factors, leads to a four-fold increased risk for cardiovascular 

disease (CVD) as compared to normotensive non-diabetic controls (5). The magnitude of 

simultaneous prevalence of T2DM and hypertension depends on age, BMI and ethnicity. 

While in patients with type 1 diabetes mellitus, hypertension occurs when kidney function is 
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affected, in patients with T2DM, hypertension usually presents early and in combination with 

other cardiovascular risk factors (6,7). Furthermore, uncontrolled BP has been associated 

with increased risk for diabetes development, independently of age, body mass index (BMI), 

baseline BP or fasting glucose (8). 

Many mechanisms have been proposed to explain why hypertension and T2DM co-exist in 

the same individuals. Obesity and increased visceral adiposity present as the most important 

pathogenetic factors (1), as they lead to chronic low-grade inflammation which along with 

oxidative stress in adipose tissue finally cause increased production of angiotensinogen and 

angiotensin II (9,10). The sequential inappropriate activation of renin-angiotensin system 

(RAAS) is considered to be the leading factor for co-existence of hypertension and T2DM. 

Moreover, insulin resistance is also a very important component for the development of both 

entities, as approximately 50% of hypertensive patients manifest systemic insulin resistance 

(11, 12). Insulin resistance is associated with increased vascular adhesion molecules 

expression, oxidative stress, inflammation, and decreased vascular nitric oxide levels, which 

in turn promote vascular stiffness resulting in persistent hypertension (13-16). It is obvious, 

that the need of a multifaceted approach of T2DM is imperative. The management of diabetes 

should go always along with the appropriate treatment of elevated BP, as well as the rest 

cardiovascular risk factors, in order to minimize micro- and macrovascular complications. 

 

2. Methods 

In order to identify publications on T2DM and hypertension, literature search in English 

language was conducted in PubMed until the end of the year 2017. We collected, analyzed 

and qualitatively resynthesized data regarding the effect of BP control in patients with T2DM 

in order to identify the optimal ones, while we reviewed the various current guidelines for 

such targets. We present then updated information regarding proper assessment, as well as 
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appropriate management of hypertension in patients with T2DM. Gender-specific 

characteristics are also discussed. 

 

3. Targets 

3.1 The effect of BP control in patients with T2DM 

The importance of BP control in preventing diabetes-related morbidity has been proved in a 

large amount of evidence. It appears that tight BP control in hypertensive diabetics achieves a 

clinically important reduction in diabetes-related mortality and complications as well as a 

delay in progression of diabetic retinopathy. The United Kingdom Prospective Diabetes 

Study (UKPDS 38) evaluated the possible difference in the incidence of cardiovascular 

events, in diabetic patients who were enrolled in two groups of different BP control. It 

showed a significant reduction (44%, 32% and 34%, respectively) in the risk of stroke, 

diabetes related deaths and retinopathy at the more tight BP control group (target BP < 

150/85 mmHg) compared with the less strict BP control group (17). The Hypertension 

Optimal Treatment (HOT) trial emphasized in the need for more aggressive diastolic BP 

control in diabetic patients by showing a lower incidence of strokes, myocardial infarctions, 

major cardiovascular disease (CVD) events and deaths, in patients who achieved diastolic BP 

of 82.6 mm Hg (18). 

The Action in Diabetes and Vascular Disease: Preterax and Diamicron MR Controlled 

Evaluation (ADVANCE) trial pioneered by being the first trial to evaluate BP control 

specifically in patients with diabetes. It demonstrated a remarkable reduction in 

cardiovascular events for the antihypertensive therapy group compared with placebo (mean 

achieved BP of 134/74 mmHg versus 140/76 mmHg) (19). In The Systolic Hypertension in 

Europe (Syst-Eur) Trial, the inception of antihypertensive treatment with a dihydropyridine 

calcium-channel blockers in elderly patients with isolated systolic hypertension proved to be 
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particularly beneficial in diabetic patients compared to non-diabetics (20). Therefore, as there 

are many randomized control trials (RCTs) to support the benefit from reducing BP in 

patients with T2DM, especially regarding the risk for cardiovascular events and stroke, the 

control of BP must be a major priority for the physicians treating these patients. 

 

3.2 Optimal targets of BP in patients with T2DM and hypertension 

During the past years, the optimal targets for BP in diabetic patients were more strict 

compared to patients without diabetes. For a long time, major medical societies, such as the 

American Diabetes Association (ADA) and the Seventh Report of the Joint National 

Committee on Prevention, Detection, Evaluation, and Treatment of High BP (JNC 7) in 2004, 

recommended a target BP level below 130/80 mm Hg. Following the JNC 7 report, many 

other organizations with special interest in diabetes, developed guidelines for the 

management of BP in diabetic patients. The goal of BP less than 130/80 mmHg was also 

supported by the European Society of Hypertension (ESH) and European Society of 

Cardiology (ESC) guidelines (ESC/ESH 2007) (21-25). However, the evidence for this BP 

target was weak and based on small observational studies. 

Since these initial recommendations were addressed, many clinical trials were carried in 

order to investigate the reliability and safety of the aforementioned thresholds. In the 

Normotensive Appropriate BP Control in Diabetes (ABCD) trial, the mean achieved BP of 

128/75 mm Hg in the tight control group was under the goal of 130 mm Hg. After a follow 

up of five years, there were no significant differences in any cardiovascular events, or 

progression of renal disease (as the primary outcome), neither in retinopathy, when compared 

with the placebo group (mean BP achieved 137/81 mmHg). Interestingly, in the intensive 

treatment group, significant reductions occurred in the progression of retinopathy, 

albuminuria and absolute risk of stroke (26). 
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In 2010, the Action to Control Cardiovascular Risk in Diabetes – BP Arm (ACCORD – BP) 

study, really challenged the cut-offs for BP in diabetics and became the springboard for the 

change in BP targets by major medical societies. This large RCT compared a systolic target 

of <120 mmHg (intensive group) with a systolic target of <140 mmHg (standard therapy), in 

terms of its effect on the incidence of CVD events in 4,733 high risk diabetic patients. After a 

mean follow up of 4.7 years, there was no significant difference between the two groups, as 

far as, combined CVD outcomes, were concerned (non-fatal myocardial infarction, stroke or 

CVD death). On the other hand, there was a significant reduction in the incidence of stroke in 

subjects allocated to the intensive group, with the cost of an elevation in undesirable and 

serious side effects such as, severe hypotension, hyperkalemia, syncope, bradycardia, 

arrhythmia or renal function impairment. Moreover, the ACCORD trial proved that reducing 

systolic BP (SBP) to below 115 mmHg could be harmful (27). 

In a recent post-hoc analysis of the Ongoing Telmisartan Alone and in combination with 

Ramipril Global Endpoint Trial (ONTARGET), there was also an observation of no benefit 

in reducing SBP <130 mmHg in patients with diabetes, but an increase in CVD mortality in 

the intensive therapy group (SBP <125 mmHg) (28). In the Irbesartan Diabetic Nephropathy 

Trial (IDN-T), an achieved level of BP <120/85 mmHg was related to increased incidence of 

CVD events (29). Furthermore, in a retrospective analysis of the United Kingdom General 

Practice Research Database (UKGPRD), excessive lowering of BP <110/75 mmHg in 

diabetic patients with a positive CVD history, was related to increased mortality (30). 

A very recent meta-analysis, which included 40 trials and 100,354 patients, showed that each 

10 mmHg reduction in SBP, was associated with a significantly lower risk of mortality, CVD 

events, coronary heart disease, stroke, albuminuria and retinopathy. When the trials were 

stratified in subgroups according to a BP threshold of greater or less than 140 mmHg, the risk 

for outcomes other than stroke, retinopathy and renal failure appeared to be greater for the 
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target group of BP <140 mmHg. Additionally, it showed that in high risk subgroups, such as 

those with a history of stroke and retinopathy, intensive antihypertensive therapy with a 

target of BP <130 mmHg, should be commenced, even in those with an initial SBP level < 

140 mmHg (31).On the occasion of the ACCORD-BP trial findings and other studies that 

followed, the ADA revised its recommendations in 2013, determining a new BP target of 

140/80 mmHg for patients with diabetes (32). The need for individualization was emphasized 

in the new recommendations. 

 

3.3 Current guidelines for targets of BP control in patients with T2DM 

In recent years, most of the major medical societies have revised and published renewed 

guidelines for the management and treatment of hypertension in patients with diabetes, with 

and without renal dysfunction (33-36). Slight differences can be found among them, with 

respect to the level of BP above which, pharmacologic antihypertensive therapy should be 

initiated and, subsequently, which BP target to attain. The most important guidelines and the 

recommended targets are presented in Table 1. 

Since 2013 and after the change of BP threshold at <140/80 mmHg in ADA  

recommendations  and <140/90 mmHg in their recommendations since 2015, this new target 

was supported by other guidelines as well, with a differentiation in diastolic BP (DBP) target 

levels. In the current revision of ESH/ESC 2013 guidelines, the recommended BP goal was 

changed to 140/85 mmHg, however, a target of systolic BP (SBP) <130 mmHg remained for 

diabetics with overt proteinuria and diabetic nephropathy. Similarly, in the UK’s National 

Institute for Health and Clinical Excellence (NICE) guidelines, the target of BP is set at  

<140/80 mmHg, with the exception of patients with retinopathy, history of stroke, and 

microalbuminuria where a BP level <130/80 mmHg was recommended (36). 
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The Eighth Report of the Joint National Committee (JNC 8) hypertension guidelines were 

released in 2014, ten years after JNC 7 (35). The reviewers in JNC8 focused in three specific 

questions: 1) Does initiating antihypertensive pharmacologic therapy at specific BP 

thresholds improve health outcomes? 2) Does treatment with antihypertensive drugs to a 

specific BP goal lead to improvement in health outcomes? and 3) are there differences 

between various drugs which are used for the treatment of hypertension in health outcomes? 

In order to give trustworthy answers to the above questions, the reviewers based new 

recommendations on high-quality randomized control trials (RCTs) possible. The thorough 

and evidence-based answers to these questions lead to the recommendations of JNC 8 for 

patients with diabetes and hypertension according to which antihypertensive treatment should 

be started in patients aged 18 years or older, when BP is ≥140 mmHg and DBP ≥90 mmHg. 

Very recently the American Diabetes Association (ADA) released the Standards of Medical 

Care in Diabetes for the year 2018 (34). The levels of BP above which hypertensive 

treatment should begin, remain >140 mmHg for SBP and >90 mHg for DBP. However, they 

propose more intensive control (SBP <130 mmHg) for individuals at high risk of CVD, 

including stroke, as long as they can be achieved without harmful side effects. In the same 

way, a DBP goal of < 80 mmHg may be beneficial for patients with long life expectancy, 

chronic kidney disease, albuminuria, evidence of CVD, or additional risk factors such as 

dyslipidemia, smoking or obesity. Nevertheless, a SBP goal <130 mmHg and DBP < 70 

mmHg for older adults, probably does not improve CVD outcome or may even worsen them, 

as it has been associated with an increased mortality (myocardial ischemia due to decreased 

blood flow in coronary arteries). 

It seems that a BP target of <140/90 mmHg applies to a large number of patients with 

diabetes, but it is important to remember that the management of hypertension in diabetics 
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should be adapted depending on each patient’s age, medical history, additional cardiovascular 

risk factors and co-morbidities. “Individualization” is the key word when BP goals are set. 

 

4. Assessment 

During evaluation of a patient with T2DM, an overall approach and management of all CVD 

risk factors that are usually involved in these patients, such as hypertension, dyslipidemia and 

obesity, should be considered. Among these factors, elevated BP is the one that mostly 

contributes to increased CVD morbidity and mortality in these patients. BP should be 

measured by the clinician in a medical office at every routine visit of a patient with T2DM 

(37). BP assessment should be done under conditions that adhere to the rules which apply to 

general population, which means measurement at the seated position, with feet on the floor 

and arm supported at the heart level, after 5 minutes of rest. It is important that the cuff size is 

appropriate for the upper arm circumference. If BP is elevated, a second measurement should 

be repeated in another visit. Assessing BP both at seated and postural position helps in 

identifying those patients who might suffer from autonomic diabetic neuropathy. Once 

hypertension is confirmed in office measurements, home BP self-monitoring is mandatory for 

risk stratification and decisions on antihypertensive treatment initiation or adjustment. 

Moreover, a 24-h ambulatory BP monitoring will help to confirm the existence of white-coat 

hypertension, masked and nocturnal hypertension or elucidate other unclear fields between 

office and real BP (38-39). There are studies in people without diabetes showing a better 

correlation between home measurements and the risk for a cardiovascular event. The Home 

BP measurement with Olmesartan Naïve patients to Establish Standard Target BP 

(HONEST) study (40) demonstrated the importance of treating hypertension regarding home 

BP self-monitoring as far as cardiovascular prognosis is concerned. HONEST included 

21,000 patients with hypertension who had home BP measurements. It showed that morning 

ACCEPTED M
ANUSCRIP

T



 

11 

 

11 

home systolic BP levels < 125 mmHg, were not associated with an increase in cardiovascular 

events, even among patients with office SBP ≥ 150 mmHg, compared to patients with 

morning home SBP < 125 mmHg and office SBP < 130 mmHg. Furthermore, elevated 

morning home BP might be better correlated to the risk for future CVD events and strokes 

when compared to office measurements (40). 

 

5. Treatment 

Treatment of hypertension in patients with T2DM is a really difficult task, as resistant 

hypertension is encountered more often in this population (58). It seems that about 50% of 

such patients have uncontrolled hypertension. Factors that are associated with poor BP 

control are implicated in the cross-sectional Reasons for Geographic And Racial Differences 

in Stroke (REGARDS) cohort study and comprise African-American ethnicity, male sex, low 

income and medication non-adherence (41). Therefore, most of the times, two or more 

antihypertensive drugs might be necessary to properly control BP levels in the diabetics in 

addition to lifestyle changes. 

 

5.1 Lifestyle intervention 

Healthy lifestyle and its impact in the treatment of hypertension has been well-demonstrated 

in the Dietary Approaches to Stop Hypertension (DASH) study (42). This study showed that 

lifestyle modification in hypertensive patients without diabetes has the same effect on BP 

control as pharmacological monotherapy. Lifestyle advice includes a number of interventions 

such as: body weight loss through reducing daily caloric intake, restriction of sodium to < 2.3 

g/d, increased consumption of fruits, vegetables and whole grains (8-10 servings/d) and low-

fat dairy products (2-3 servings/d), avoidance of  excessive alcohol consumption (no more 

than two drinks/d for men and no more than one drink/d for women) (43), smoking cessation 
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(44) and regular exercise that consists of aerobic physical activity of about 30 minutes brisk 

walking 3-5 times per week (45). Changes in lifestyle can be very beneficial for glycemic 

control and the management of dyslipidemia as well and should be recommended for all 

patients with even mildly elevated BP (46-47), even though there is not enough evidence for 

its effect in reducing CVD events. Diabetic patients with hypertension who are going to 

benefit mostly from lifestyle changes are those with SBP > 120 mmHg or DBP >80 mmHg. 

For all the other patients with diabetes and SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg, a 

healthy lifestyle should be combined with pharmacological antihypertensive treatment (48-

49). 

 

5.2 Pharmacological treatment  

According to recent systematic reviews and meta-analyses of RCTs, all classes of 

antihypertensive drugs can be used in the management of hypertension in diabetes, including 

angiotensin-converting-enzyme (ACE) inhibitors, angiotensin receptor blockers (ARBs), 

diuretics and calcium channel blockers (CCBs), as long as they are effective and safe (50, 

51). This conclusion is supported in JNC 8 and ESC/ESH guidelines for the management of 

hypertension in diabetes for patients without kidney disease. When making a decision on 

which one to choose, co-morbidities should be taken into account. Combination of two or 

more drugs seems to be inevitable as many diabetic patients demonstrate resistant 

hypertension. These combinations have synergistic action in lowering BP and can lead to 

fewer side effects. Furthermore, receiving two or more different drugs in one pill, contributes 

to better adherence (53), consequently better BP control and it is cost-effective. While 

deciding on starting antihypertensive drugs in a diabetic patient, the choice between 

monotherapy or combination drug therapy depends on the severity of hypertension. Thus, in 

patients with a BP between 140/90 mmHg and 159/99 mmHg, monotherapy seems to be a 

ACCEPTED M
ANUSCRIP

T



 

13 

 

13 

rationale treatment. But, for patients with BP ≥ 160/100 mmHg, a combination of two 

antihypertensive drugs an initial approach, is recommended (52). It has been found that more 

diabetic patients with average BP above 160/100 mmHg, who are treated initially with a two 

antihypertensive drug combination, may achieve BP target compared with patients who 

receive monotherapy [SHIELD (Coronary InterventionS in HIgh-Risk PatiEnts Using a 

Novel Percutaneous Left Ventricular Support Device) and STITCH (Surgical Treatment for 

Ischemic Heart Failure) trials] (54, 55).  

ACE inhibitors or ARBs probably constitute the ideal choice for initial or early treatment of 

hypertension in patients with diabetes and albuminuria (56). It has been demonstrated that 

these drugs exert kidney protective properties either by preventing microalbuminuria or by 

reducing the risk of diabetic nephropathy progression to end-stage renal failure. Regarding 

the prevention of cardiovascular events, a superiority of ACE inhibitors or ARBs over other 

drugs, has not been established (57-59). Additionally, the combination of ACE inhibitors 

with ARBs is not recommended and should be avoided in patients with diabetes. [Ongoing 

Telmisartan Alone and in Combination with Ramipril Global Endpoint Trial (ONTARGET) 

and Aliskiren Trial in Type 2 Diabetes Using Cardio-Renal Endpoints (ALTITUDE)] (50, 

57). Thiazide and thiazide-like diuretics might be beneficial for the management of 

hypertension in diabetic patients (60), alone or in a fixed-dose combination with ACE 

inhibitors or ARBs (61). Nevertheless, attention should be paid regarding hypokalemia, 

hyperglycemia and hyperuricemia, when diuretics are prescribed in patients with diabetes. 

For individuals with an estimated glomerular filtration rate < 30mL/min/1.73m2, a loop 

diuretic instead of thiazide diuretics should be preferred (60, 61). 

Calcium Channel Blockers constitute an ideal option as a second or third-line agent for 

treatment of hypertension in diabetics. CCBs have been shown to be notably effective when 

they are combined with RAS blockers. In the Avoiding Cardiovascular Events through 
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Combination Therapy in Patients Living with Systolic Hypertension (ACCOMPLISH) trial, 

patients at high risk for CVD events (60% with diabetes) that received a combination of ACE 

inhibitor benazepril plus CCB amlodipine, demonstrated lower rates of morbidity and 

mortality, compared with those who received benazepril plus the thiazide-like diuretic 

hydrochlorothiazide (62). CCBs are well tolerated by most patients. Headache, peripheral 

edema and flushing are some of the most common side effects of CCBs that may worry the 

practitioner. 

With respect to beta-blockers are concerned, they have not been considered as first-line 

antihypertensive agents, excluding those patients with heart failure or who have suffered a 

myocardial infarct. It is well-known that beta-blockers might reduce insulin sensitivity and 

bring on deregulation of T2DM. Nebivolol, as a highly selective beta-1-blocker, could be an 

option for diabetic patients, but further trials are needed to confirm such a suggestion (64). 

Furthermore, reduced perception of hypoglycemia that is observed in patients who receive 

beta-blockers, confines the use of this drug category only when it is strictly indicated. 

Appropriate algorithm steps for treating hypertension in patients with diabetes are shown in 

Table 2. 

 

5.3 Resistant hypertension 

Resistant hypertension is defined as a BP above 140/90 mmHg, despite appropriate 

modification of diet and exercise and medical treatment which consists of a diuretic and two 

other antihypertensive drugs of different classes at doses optimized to provide maximum 

benefit in the absence of intolerable side effects. Before coming to the conclusion that 

resistant hypertension is the issue, many other conditions should be thoroughly looked for 

and excluded, such as lack of medication adherence, poor BP measurement technique, 

secondary hypertension, masked and white-coat hypertension. In patients with resistant 
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hypertension and T2DM, adding mineralocorticoid receptor antagonists (MARs) to a triple 

drug therapy (RAS blocker + CCB + diuretic), seems to be the next step in the treatment 

algorithm (65-70). Nevertheless, attention should be paid to the risk of hyperkalemia, 

especially when MARs are combined with ARBs or ACE inhibitors. Also, the patient should 

be checked out frequently for renal function deterioration. 

 

5.4 Impact of new glucose-lowering agents on BP 

Reductions in BP of about 3-5 mmHg have been observed consistently in sodium glucose 

cotransporter 2 (SGLT-2) inhibitor trials (71, 72). Treatment with SGLT-2i empagliflozin has 

consistently been shown to reduce BP in patients with T2DM, with statistically significant 

reductions in both office and ambulatory BP (73). Similar reductions in BP have been 

observed with dapagliflozin and canagliflozin (74). The mechanisms by which these 

reductions are achieved are not fully clear, but factors like volume contraction due to osmotic 

dieresis, weight loss, better glucose control and improved arterial stiffness seem to be 

involved. Glucagon-like peptide 1 receptor agonists (GLP-1RA) may lead to a mild reduction 

of 2-3 mmHg in SBP. However, BP lowering attributed o GLP-1RA has not been 

consistently observed in all trials or confirmed in meta-analyses (75, 76). 

 

6. Gender-specific characteristics 

Considering the prevalence of diabetes in men and women separately, there is only little 

difference between the two sexes (77). When taking CVD risk into account, many cross-

sectional studies and meta analyses have demonstrated a higher relative risk for CVD events 

and death from CVD in diabetic women than in men (in comparison with their non-diabetic 

counterparts), after adjustment of multiple CVD factors (78-83). This difference could be 

interpreted by factors, such worse lipid status, higher systemic inflammation, decreased 
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adherence to lipid and BP treatment and a different effect of diabetes in the endothelium, that  

characterize women mostly.  However, it is not clear if women incur a greater absolute CVD 

risk than men at a specific glycemic status or even in prediabetes (83-84). As far as 

hypertension is concerned, middle aged men seem to have a greater prevalence than women, 

but this correlation is reversed in favor of women after the age of 65, across all racial and 

ethnic groups (85-87). The INTERHEART study showed a higher risk of CVD events in 

hypertensive women compared with men and possibly this can be attributed to greater 

prevalence of hypertension  in older women (88). Guidelines from major medical 

associations for the treatment of hypertension suggest the same approach between men and 

women. However, it is not known if there are differences between the two sexes regarding 

specific antihypertensive medications and their impact in BP control. Data from NHANES 

1999-2004 show that hypertensive women seem to be more likely to take medication for 

hypertension than men but they often don’t achieve BP targets (89). Therefore, gender-

specific characteristics regarding BP, T2DM and CVD should be taken into consideration, 

even if clearly different recommendations do not exist yet. 

 

7. Conclusions 

As the majority of patients with T2DM present also hypertension and the co-existence of the 

two entities essentially increase the incidence of both micro- and macrovascular 

complications, the optimal control of BP must be a major priority for physicians treating such 

patients. Evidence shows that a BP target of <140/90 mmHg applies to most patients with 

T2DM, but individualization is always important. Proper assessment of BP is essential for 

diagnosis, while healthy lifestyle should be the cornerstone for the treatment. All classes of 

antihypertensive drugs can be used in the management of hypertension in patients with 

T2DM, as long as they are effective and safe and after taking into consideration co-

ACCEPTED M
ANUSCRIP

T



 

17 

 

17 

morbidities. ACE inhibitors or ARBs constitute the ideal choice for initial or early treatment 

of hypertension in patients with diabetes and albuminuria. Combination of two or more drugs 

seems to be inevitable as most of these patients demonstrate resistant hypertension. The 

combination of ACE inhibitors with ARBs is not recommended and should be avoided. 

Thiazide and thiazide-like diuretics might be beneficial, alone or in a fixed-dose combination 

with ACE inhibitors or ARBs. CCBs constitute an ideal option as a second or third-line 

agent. Beta-blockers are not considered as first-line antihypertensive agents, excluding those 

patients with heart failure or those who have suffered a myocardial infarction. The addition of 

mineralocorticoid receptor antagonists to a triple drug therapy seems the next ideal step in the 

treatment algorithm. Gender-specific characteristics regarding BP, T2DM and CVD should 

be taken into consideration, even if different recommendations do not exist yet. 
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Table 1. Blood pressure targets for patients with type 2 diabetes mellitus according to 

guidelines 

Medical Society BP Target 

ADA 2018 < 140/90 mmHg 

ESC/ESH Diabetes guideline 2013 < 140/85 mmHg 

JNC 8 2014 < 140/90 mmHg 

NICE (UK 2013) < 140/80 mmHg, but if retinopathy, cerebrovascular 

disease, or microalbuminuria is present: <130/80 mm 

Hg 

 

ADA: American Diabetes Association; ESC: European Society of Cardiology; ESH: 

European Society of Hypertension; JNC: Joint National Committed; NICE: National Institute 

for Health and Care Excellence 
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Table 2. Algorithm steps for the treatment of hypertension in patients with type 2 diabetes mellitus 

 

Steps Diet and 

Exercise 

ACE 

inhibitors 

ARBs CCBs 

(dihydropyridine) 

Diuretics Beta-

blockers 

MARs 

BP < 140/90 mmHg + - - - - - - 

BP ≥ 140/90 mmHg  

and < 160/100 mmHg 

Monotherapy 

Albuminuria 

 

 

+ 

+ 

 

 

+ 

+ 

 

 

+ 

+ 

 

 

+ 

- 

 

 

+ 

- 

 

 

- 

- 

 

 

- 

- 

 

BP ≥ 160/100mmHg 

Dual Therapy* 

 

 

+ 

 

 

+ 

 

 

+ 

 

 

+ 

 

 

+ 

 

 

- 

 

 

- 
Triple Therapy  

Myocardial infarction 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

- 

+ 

- 

- 
Resistant hypertension + + + + + + + 

 

*the simultaneous administration of ACE inhibitors and ARBs should be avoided 
 

ACE: angiotensin-converting-enzyme; ARBs: angiotensin receptor blockers, CCBs: calcium channel blockers, MARS: mineralocorticoid receptor antagonists 
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