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The current publication by Makoto Hibino et al1 sends a powerful message to the medical community, highlighting that hypertension portends a higher incidence of aortic dissection and mortality (hazard ratio 3.58). Blood pressure maintained at the upper range of “normal” has been proven riskier than at the lower end of normal. Therefore, in order to reduce the  risk for aortic dissection  we should be aiming towards the lowest tolerable blood pressure.  The authors have provided a granular view on the impact of both systolic and diastolic blood pressure  on the risk of future aortic events, in particular dissection, by mining two large data banks from both a Western and an Asian patient gene pool, as well as a meta-analysis comprising more than one million individuals followed for events such as aortic dissection during observation.  A total of 534,378 individuals from the Japanese Health Check-up Study and 502,424 individuals from the UK Biobank provide a solid data set in the biggest prospective cohort study on the association between hypertension/elevated blood pressure and aortic dissection.  The analysis not only highlights the association between hypertension and the risk of aortic dissection, but also reveals a fundamentally new finding of a positive dose-dependent risk of aortic dissection even within the accepted range of blood pressure.1 

This signal is supported by the authors’ meta-analysis comprising 4,563,501 participants in a universal setting of 2818 confirmed cases of aortic dissection.  The message is not only strong, but also a fantastic example of the benefits of global cooperation to demonstrate both the impact of hypertension and the non-linear relationship between intravascular tension (by virtue of diastolic blood pressure) and the risk of aortic dissection even in a blood pressure range considered normal according to guidelines.2 Only studies of sufficiently large scale are able to show a causal relationship with a low incidence event like aortic dissection.  Moreover, the mechanism for an increasing risk of aortic dissection is apparently universal (despite different lifestyle and dietary habits in Eastern and Western countries). Thus preventive measures by virtue of lowering blood pressure to a new normal need to be universal as well.  On aggregate, the presented analyses provide evidence that keeping blood pressure under 140/90 mmHg may not be enough. To prevent acute aortic events a “low normal” tension within the aorta should be targeted in view of mitigating the future risk of aortic dissection and death in an elderly population.   

To prove their points, the consortium provides a solid statistical analysis for the association between arterial hypertension in general, and systolic and diastolic blood pressure in particular, and the risk of aortic dissection.  This association became evident in three different Cox-proportional Hazard models with adjustments for age, sex, smoking status, presence of connective tissue disease, body mass index and diabetes.  A positive association between hypertension and an increased risk of aortic dissection persisted across all subgroups, regardless of the length of follow-up, sex, geographic location (Japan & UK), study quality score and adjustment for smoking, lipid status, coronary artery disease, diabetes mellitus, obesity and educational status, again underlining a universal principle at work. Acute aortic dissection relates to elevated blood pressure in all subgroups across the board; even within the ‘so-called’ normotensive population there is a positive correlation with both systolic blood pressure (SBP>132mmHg) and diastolic blood pressure (DBP>67.5mmHg). Thus, we are facing an exponential dose-response relationship between both diastolic and systolic blood pressure and an increasing incidence of aortic dissection and death, with a hazard ratio of 4.89 for a diastolic blood pressure of >90mmHg, and a hazard ratio of 2.29 for systolic blood pressure of 120–140mmHg in the Japanese population. By lowering systolic BP to <120mmHg the incidence and mortality from dissection may be cut by more than half. Similar, if not slightly higher figures were derived from the UK biobank.  While arterial hypertension in general (according to current guidelines) is found in 53% of cases of aortic dissection, the presence of systolic blood pressure of >120mmHg was identified in 62% of cases of aortic dissection, while diastolic blood pressure >80mmHg was found in  36% of cases of aortic dissection. These findings suggest that the risk of of dissection may be reduced at the lower target of systolic blood pressure of less than 120mmHg and diastolic blood pressure below 80mmHg. This relationship was robust, independent of other risk factors and even evident within the “accepted” range of blood pressure (<140/90mmHg).  

While this prospective epidemiologic study provides solid support for non-linear association of intravascular tension and risk of aortic dissection with clinical sequelae3, 4, the mechanistic impact of aortic wall tension may deserve discussion. Chronic hypertension is associated with loss of elastic fibres in the aortic media and unstable connections between each elastic lamina of aortic wall structures; in addition, molecular repair mechanisms are downregulated under conditions of hypertension.5 Conversely, efficient mitigation of intravascular tension, in other words, effective blood and pulse pressure lowering may have an opposite effect avoiding loss of elastic fibres, preserving a stable aortic wall and enabling unimpeded molecular repair.6  While management of arterial hypertension is obviously important at any age to mitigate the risk of aortic dissection, the process of ageing per se leads to increasing arterial wall stiffness and accelerated atherosclerosis possibly setting the stage for at least distal aortic dissection.7 Unfortunately, age and vascular stiffness are unlikely to be successful targets for therapy, while intravascular tension and blood pressure are tangible targets in current therapeutic thinking by lowering both pulsatile stress and diastolic pressure mirroring constant tension on the wall. Targeting a low-normal pulsatile stress or the lowest tolerable blood pressure, could be the new mantra to mitigate the risk of aortic dissection. 

Considering the low absolute number of dissection events and thus the low absolute risk differences across BP ranges, it is fair to wonder if a low normal blood pressure comes at the expense of other risks. In this regard,  results from  HOPE-3 were reassuring  because effective lowering of blood pressure was not associated with increasing rates of ischemic events such as fatal or nonfatal myocardial infaction or stroke (in a population with similar demographics);8 for patient at increased cardiovascular risk, the final report of SPRINT confirmed that targeting a systolic blood pressure of <120mmHg (instead of <140mmHg) resulted in significantly lower rates of fatal and nonfatal cardiovascular events and lower all-cause mortality, with a sensible advice to monitor renal function by eGFR, potassium, and sodium.9  Thus, achievement of low-normal blood pressure seems justified to prevent dissection, while issues on how to reach this therapeutic goal are unresolved. First, lifestyle changes (including smoking cessation, regular aerobic exercise, weight control and dietary recommendations) and pharmacologic interventions are certainly at the forefront of therapeutic efforts. However, which specific medication or combination of medications to use is largely unknown. There is some evidence from previous registries of lower aortic dissection risk with  combined therapy with beta-blockers and vasodilators (both ACEI and ARB), with or without additional diuretics.10 However, a dedicated medication towards mitigating the risk of dissection is not recommended in the absence of evidence from randomised trials.11 Second, long-term adherence to any suggested antihypertensive medication needs to be stressed;12 both compliance and adherence show a lot of room for improvement due to either side-effects of medication, or lack of understanding of the importance of prophylactic treatment, or both. Thus, patients need to be informed about the life-time risk of any aortic condition and the impact of elevated intra-aortic tension (measured as elevated blood pressure). Third, the lifetime risk of an acquired aortic condition with hypertension ties in to the need for a proper follow-up of patients with hypertension, and in particular in survivors of previous dissection, regardless of successful surgery or intervention, or medical management after type B dissection.13 The association with late vascular events and dissection applies to all hypertensive and aortic patients and highlights the need for long-term follow-up and lifetime blood pressure management even after surgery or intervention for aneurysm or dissection13-14 ideally in a multidisciplinary aortopathy clinic.  Finally, the key message is a wake-up call for the medical community to not only understand the exponential relationship between intravascular tension and the risk of dissection, but also to adjust blood pressure probably to the lowest tolerated level.  
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