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Abstract

Association of diabetes with hypertension is frequent and it well known that high blood pressure potentiates the probability of diabetic patients to develop macrovascular and microvascular complications. Strong evidence obtained in a number of large scale prospective studies indicates that adequate blood pressure control in diabetic patients is highly beneficial for prevention of cardiovascular events. Nonetheless, only a limited proportion of hypertensive-diabetic individuals included in studies on anti-hypertensive treatment has met the predefined blood pressure goal. The optimal blood pressure goal to be pursued in diabetic patients with hypertension to guarantee effective protection from cardiovascular outcomes is still under intense debate and recommendations of current guidelines on hypertension treatment are still inconsistent. We comment here on the most important studies and conclude that current evidence does not conclusively support the need to reach a blood pressure target in hypertensive patients with diabetes different from nondiabetic hypertensive individuals.
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INTRODUCTION

Diabetes mellitus and arterial hypertension are important modifiable risk factors for cardiovascular mobidity and mortality. Association of diabetes with hypertension is frequent and if, on one hand, incidence of hypertension in patients with type-2 diabetes is two times higher than in matched subjects without diabetes[1], on the other hand risk of patients with hypertension to develop diabetes is three-fold that of patients with normal blood pressure (BP)[2]. The frequent association between diabetes and hypertension may depend from a variety of mechanisms. These mechanisms include primarily aging, increased body weight, and insulin resistance[3,4], although a contribution of vasoconstriction and vascular rarefaction has also been suggested[5]. 

Presence of hypertension potentiates the probability of diabetic patients to develop macrovascular and microvascular complications and this is why these two conditions have been often identified as “the bad companions” (Figure 1). In addition to mechanisms that are peculiar of each disease such as effects of hyperglycemia, advanced glycation products, and polyols on the side of diabetes, and increased shear stress on the side of hypertension, these two conditions share many pathophysiologic mechanisms that contribute to cardiac and vascular damage. These mechanisms include endothelial dysfunction, activation of the renin-angiotensin system, proinflammatory and prothrombotic mechanisms, lipoprotein abnormalities, and changes in arachidonic acid metabolites levels. Type-2 diabetic patients with hypertension are at increased risk of coronary heart disease, stroke, heart failure, and renal insufficiency and association with additional comorbidities such as dyslipidemia and obesity contribute to this risk[6]. It is known that presence of hypertension doubles the risk of coronary heart disease and stroke in patients with diabetes[7]. Moreover, diabetes is a major risk factor for left ventricular dysfunction and heart failure. In a Scottish study, incidence of left ventricular dysfunction in diabetic patients was four-fold that of nondiabetic individuals[8] and in the Framingham Study the relative risk of heart failure in diabetic women was 5.5 as compared to nondiabetic women[9]. These diabetic patients have a poor prognosis that can be explained by underlying diabetic cardiomyopathy that is exacerbated by hypertension[10].

BLOOD PRESSURE CONTROL IN DIABETES

As a proof of the contribution of hypertension to diabetic complications, robust clinical evidence indicates that adequate BP control in diabetic patients is highly beneficial[11]. These benefits have been clearly demonstrated in a number of large scale prospective studies[12-18]. However, diabetic patients require more intense treatment and only a minority of them meets the BP target[19]. Cumulative analyses of major clinical trials on hypertension treatment that have included patients with diabetes have shown that in these patients target diastolic BP values were met in approximately half of the studies whereas none of the studies met the target systolic BP[20]. The target BP to be achieved to provide effective protection from cardiovascular events to diabetic-hypertensive patients has been intensively debated and recommendation of recent guidelines on treatment of hypertension are somehow inconsistent[21-27] (Table 1) due to different relevance that has been given to some major randomized controlled trials (RCTs) showing the opportunity to reach lower BP levels in diabetic than nondiabetic hypertensive individuals[12,13]. 

The United Kingdom Prospective Diabetes Study (UKPDS 38)[12] was the first important RCT to investigate whether tighter control of BP prevents macrovascular and microvascular complications of diabetes reporting a 24% reduction of diabetes related endpoints as compared to patients on a more conventional anti-hypertensive treatment. The Hypertension Optimal Treatment study[13] allocated 18790 hypertensive patients to three different diastolic BP goals (< 90, < 85, and < 80 mmHg, respectively) and reported a 51% reduction in major cardiovascular events in patients with diabetes in the target group < 80 mmHg as compared to the target group < 90 mmHg. Prompted by these and other observations a meta-analysis of 27 RCTs that included 33395 hypertensive-diabetic patients compared the effects of different BP lowering regimens on cardiovascular events and death[28]. In this meta-analysis, evidence that lower BP goals produce better outcomes in hypertensive individuals with vs without diabetes was limited to cardiovascular events, but was not reported for the combined endpoint of cardiovascular events and death. Thus, it was concluded that the cardiovascular effects of more less intensive BP lowering regimens were broadly comparable in patients with or without diabetes. 

Traditional BP-treatment strategies set levels at which treatment is initiated and goals to which treatment should be titrated. Due to the uncertain cardiovascular benefit of more aggressive BP lowering regimens in diabetics, the Action in Diabetes and Vascular Disease trial[29] investigated the effects on cardiovascular events of the routine administration of a fixed-dose angiotensin converting enzyme inhibitor-diuretic combination as an alternative to the more traditional BP goal-driven therapy. In this study the relative risk of combined macrovascular and microvascular events was reduced by 9% in diabetic patients treated with the fixed combination showing the possible validity of this alternative treatment approach. Later on, the Steno-2 Study[30] tested in 160 type-2 diabetic patients a multifactorial intervention with an intensive approach to correct blood pressure, glycated hemoglobin, and plasma cholesterol and triglyceride levels that was compared to conventional therapy. Blood pressure target was set at values below 130/80 mmHg in the intensively treated group and, in these patients, mortality and cardiovascular events were reduced by 50% by 29% respectively, as compared to conventional treatment in a follow-up of 13 years. Because of the weak evidence obtained in RCTs in support of a strategy of lowering systolic BP below 130 mmHg as recommended in some hypertension guidelines published in the late 2010s[31,32], the Action to Control Cardiovascular Risk in Diabetes (ACCORD) trial[33] was specifically designed to test whether a systolic BP treatment target < 120 mmHg was more effective than a target < 140 mmHg in prevention of major cardiovascular events in high-risk patients with type-2 diabetes. A total of 4733 patients were randomly assigned to intensive or standard therapy and the primary composite outcome of nonfatal myocardial infarction, nonfatal stroke, or cardiovascular death was assessed after and average follow-up of 4.7 years. In this study, despite a sustained and significant difference in systolic BP, the annual rates of the composite primary outcome, myocardial infarction, stroke, and all cause death were not different from the intensive-treatment and standard-treatment group. Conversely, serious adverse events that could be attributed to anti-hypertensive treatment were significantly more frequent in the intensive-therapy group. Thus, despite the many limitations of the ACCORD trial (e.g., open-label design, low-rate of cardiovascular events in treatment groups, exclusion of patients younger than 40 year, etc.) the current evidence, by no means, indicates the need to pursue in hypertensive individuals with diabetes lower BP goals than in the rest of people with high blood pressure.
The writing of guidelines is a difficult task and in the case of hypertension a myriad of factors can contribute to definition of blood pressure targets that should be reached with treatment. Frequency of disease and its complications is variable in different populations and, for instance, incidence of diabetes increases at different rates around the world. Also the impact of disease on organ complications and pattern of comorbidities are largely different explaining why the evidence obtained in randomized clinical trails often translates in different recommendations. Variability in drug responses among different populations, urbanization, availability of resources, and, last but not least, vested interests of governments or industry can have relevance[34]. Overall, the old tenet that one size does not fit all holds well when discussing blood pressure targets. And this is particularly true in diabetics in whom age, comorbidities, different types of organ complications have serious impact on treatment choices. For instance, elderly patients have no evidence of benefits when systolic blood pressure is reduced below 140 mmHg[21]. And in this view, specific consideration deserve diabetic patients with proteinuric nephropathy who notoriously are at very high risk of cardiovascular events and based upon the results of systematic reviews[35] guidelines still recommend a target blood pressure of less than 130 mmHg.

CONCLUSION

In conclusion, the BP target to be achieved in hypertensive patients with diabetes to guarantee effective protection from major cardiovascular events is still subject of intense debate. Although many hypertension guidelines had recommended a BP goal of less than 130/80 mmHg in these patients, a reappraisal of the available evidence[36] mainly based upon the results of the ACCORD trial does not support this recommendation and it appears that in hypertensive patients with diabetes the same BP targets of nondiabetic hypertensive individuals should be recommended. Based upon this evidence the most recent guidelines for treatment of hypertension have changed their previous indications, but inconsistencies still exist making clear that further research will be needed to reach a shared opinion on this important topic.
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Figure Legends
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Figure 1  “The bad companions” - In addition to mechanisms of cardiac and vascular damage that are peculiar of hypertension or diabetes, these two conditions share many pathophysiologic mechanisms. RSA: Renin-angiotensin system; AGE: Advanced glycation end-product.
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Table 1  Summary of recommendations for treatment of hypertension in diabetic patients as provided in current guidelines of Scientific Societies


  Guideline


�
Year


�
Blood pressure goals in diabetes


�
�
  KDIGO[25]


�
2012


�
< 140/90 (< 130/80 with proteinuria)


�
�
  ESH/ESC[21]


�
2013


�
< 140/85


�
�
  CHEP[23]


�
2013


�
< 130/80


�
�
  ADA[24]


�
2013


�
< 140/80


�
�
  NICE[26]


�
2013


�
< 140/90


�
�
  LAEG[27]


�
2013


�
< 140/85


�
�
  JNC 8[22]


�
2014


�
< 140/90


�
�
KDIGO: Kidney Disease Improving Global Outcomes; ESH: European Society of Hypertension; ESC: European Society of Cardiology; CHEP: Canadian Hypertension Education Program; ADA: American Diabetes Association; NICE: National Institute for Health and Clinical Excellence; LAEG: Latin America Expert Group; JNC: Joint National Committee.








