
Role of exercise in hypertension and hypertensive heart disease
Epidemiological studies have demonstrated the beneficial impact of exercise on hypertension control.1 Even modest levels of physical activity have been associated with a decrease in the incidence of hypertension.2,3 On the other hand, there is evidence that adults with hypertension are less physically active than those without hypertension, and high cardiorespiratory fitness (VO2 max) has been shown to protect against progression from prehypertension to hypertension.4,5 
A meta-analysis of 93 randomized controlled trials lasting ≥4 weeks in healthy adults has shown that aerobic endurance training, dynamic resistance training and isometric training reduce resting SBP and DBP by 3.5/2.5, 1.8/3.2 and 10.9/6.2 mmHg, respectively, in the general population.6 The EXERDIET-HTA study compared different aerobic exercise programs in sedentary adults with hypertension who were overweight or obese.7 Interval training was associated with a significantly greater improvement in cardiorespiratory fitness than moderate-intensity continuous training, but BP reduction was similar in both groups.8
Few studies have examined the effects of chronic exercise on BP in patients with resistant hypertension and have shown a reduction of BP (approximately 7 mmHg for SBP and 3 mmHg for DBP) with a further decrease in combination with lifestyle modifications.9,10 Patients with hypertension who are at risk for HFpEF seem to benefit most from aerobic exercise, with a significant reported reduction in systolic (-10 mmHg) and diastolic (-5.5 mmHg) BP in subjects following aerobic training programs.11 The reductions in BP were similar (no statistical difference between groups) for aerobic exercise performed as walking/running or combined training modalities, and for continuous and interval methods.11 Vigorous aerobic exercise, however, tends to produce the largest effects on 24-hour ambulatory BP, while resistance or combined (aerobic and resistance) exercise show no strong effects.12 A limitation of the vast majority of randomized control trials is the use of a single resting office BP measurement as standard. More evidence is necessary to determine the BP-lowering effects of combined exercise as the primary outcome in patients with hypertension. 
HIIT showed a significant BP reduction in older patients (≥60 years), with an efficacy in terms of BP reduction comparable to that of moderate intensity continuous training in this population.13 In people with a susceptible heart there is the potential for a plateau or even a decline in benefit at more extreme levels of exercise (i.e. a reverse J-curve or U-curve pattern), and possibly an increased risk of deterioration in cardiovascular function in some individuals; it is therefore important to address the risks associated with vigorous to high-intensity endurance training and competition.14 To avoid overtraining and ensure sufficient recovery periods, training intensity, frequency and duration should be tailored to each patient’s clinical status, stress tolerance and comorbidities. For example, patients should be advised to perform HIIT periodically (mainly in more fit patients) in conjunction with moderate continuous training at lower intensities. 
Essential hypertension is characterized by pressure overload that may lead to LVH, myocardial fibrosis, impaired diastolic filling, and diastolic dysfunction, which is a common cause of HFpEF. Exercise training affects all of these factors, but there are insufficient data from randomized trials to prove the benefits of exercise in patients with diastolic dysfunction, even though a number of clinical studies have suggested it.15,16 Endurance-type exercise presented promising outcomes in patients with symptomatic diastolic dysfunction, due to better oxygen utilization in peripheral muscles and in the myocardium; however, this benefit still remains unproven. Initially, it is clear that endurance-type exercise should be performed under professional supervision. In the case of resistance training no data are yet available. A specific group of patients, who have aortic stenosis with hemodynamic alterations and diastolic dysfunction, should avoid any type of exercise until the stenosis is repaired. Another trial in obese patients with HFpEF, concluded that, through exercise and diet, an increased peak VO2 was achieved, as well as an improvement in cardiac function.17
Whether exercise training is effective in elderly patients with diastolic dysfunction remains debatable, as many trials cannot reach a common endpoint to indicate whether endurance-type exercise can improve the early diastolic filling and atrial filling rates in this population.18,19 Another trial, however, concluded that age-associated left ventricle diastolic dysfunction in trained patients was less profound compared to the untrained patients.20,21 Heart rate values, cardiac function time intervals, left ventricular dimensions, stress and wall thickness are affected by exercise, mostly with beneficial results. However, none of these studies performed exercise training in symptomatic patients with diastolic dysfunction, so whether exercise could be considered a therapeutic approach in this group of patients remains unknown.
There is also evidence that physical exercise can reduce left ventricular mass, thus leading to LVH regression.22,23 In a study by Kokkinos et al, the investigators demonstrated that patients with arterial hypertension who exercise on a daily basis for 16 weeks experienced not only a drop in BP, but also a quite significant (12%) reduction in LV mass index.54 Physical activity-driven regression of LVH was associated with a statistically significant reduction of stroke risk in hypertensive individuals.24
Despite the beneficial effects of chronic physical activity, the acute effects of exercise may entail some risk in specific patient groups. In the case of highly intensive resistance exercise, if improperly performed (e.g. with the Valsalva maneuver), there can be an increase of SBP and DBP up to 320 mm Hg and 250 mm Hg, respectively, during a single repetition at maximum load.25 In the hypertensive patient, the BP response may be exaggerated during both aerobic and anaerobic activity.26 There is a post-exercise hypotensive response (up to 10-20 mmHg), which lasts up to 22 hours. This is caused by a drop in norepinephrine levels, with inhibition of sympathetic activity and reduction in circulating angiotensin II, adenosine and endothelin levels and their receptors in the central nervous system, and an increase in the vasodilator effect of prostaglandins and nitric oxide, leading to decreased peripheral vascular resistance and increased baroreflex sensitivity.27  This hypotensive response is influenced by a variety of factors, such as the type and duration of exercise, and the individual’s characteristics (age, ethnicity, physical fitness). To minimalize the post-exercise effect on the hemodynamic load estimation, the recommended procedure for routine office and home BP measurement requires no exercise for at least 30 minutes before BP measurement.28
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