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IMPACT PARAGRAPH 

 

As Max Planck stated in 1923, “Science does not recognize national borders; its limit is 

simply the limit of human knowledge.” Knowledge is universal in nature, and it is critical 

in order to stay competitive in an ever-changing world. Academic research, the most 

important source of cutting-edge knowledge, along with government and industry, is the 

critical pedal to build a knowledge-based economy in any country. In this respect, basic 

research is the basis for economic innovation.  

Even if they do not offer an immediate commercialized solution to cardiovascular 

problems, the findings presented within this thesis provide novel insights that may have 

potential implications for clinical practice and future research in cardiovascular diseases.  

Because of the high prevalence and poor rate of blood pressure control, arterial 

hypertension (HT), and in particular drug-resistant hypertension (RH), is the major cause 

of mortality and early disability worldwide. It is a major risk factor for stroke, coronary 

heart disease and heart failure with an estimated cost of €169 billion in the European 

Union1. The disease burden and related costs of HT are thus substantial and call for 

continuous effort to control this condition. In this respect, the identification of the cause of 

HT and the underlying pathophysiology is crucial since it allows achieving cure of the HT, 

especially in younger patients, or, when this is not feasible, a better control of blood 

pressure and a better prevention of specific target-organ damage and cardiovascular events 

by a more targeted pharmacological treatment.  

Previously considered a rare disease, recent prevalence studies demonstrate that PA is a 

very common and vastly underdiagnosed etiology of HT, particularly RH2–4. It is caused 

by inappropriately high aldosterone production, relatively autonomous of renin-angiotensin 

system and non-suppressible by sodium loading. Such inappropriate production of 

aldosterone causes HT, cardiovascular damage, sodium retention, suppression of plasma 

renin, and increased potassium excretion that (if prolonged and severe) may lead to 

hypokalemia3. Lack of mechanistic knowledge has impaired the development of effective 

preventing strategies and timely diagnostic strategies. This results in late, or even missed 

diagnoses with raising development of RH and cardiovascular complications. 

The first objective of this thesis was to demonstrate the crucial importance of identification 

of PA in resistant hypertensive patients, a well-characterized subgroup of HT patients with 

distinct demographics, comorbidities, and metabolic abnormalities. Our findings suggest 

that adrenal vein sampling (AVS), the key procedure for PA subtyping, is feasible and 
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allows identification of unilateral PA in RH patients, a challenging PA phenotype owing to 

the need of multiple antihypertensive drugs potentially confounding AVS results. 

Moreover, AVS-guided adrenalectomy allows biochemical cure and resolution of RH in 

those with underlying PA, with a prominent clinical benefit in spite of severity of HT and 

presence of hypertension-mediated organ damage. 

To further understand the positive effect of biochemical cure of PA, we assessed the impact 

of surgery on health-related quality of life (both in Mental and Physical components) and, 

for the first time, depression status of patients suffering from PA. In agreement with 

previous studies, we confirmed that patients with PA have an impaired health-related 

quality of life compared with normal population and that PA affects the quality of life by 

worsening the mental component and the depression status. The biochemical cure of PA by 

surgery improves the mental component of health-related quality of life and depression 

status at 1 month after adrenalectomy and at long term. In the long term, surgery determines 

an improvement also in the physical component of health-related quality of life of PA 

patients, confirming the beneficial effect of adrenalectomy. 

Finally, since the pathophysiology of HT is not always clear, elucidation of the role of 

environmental influences, especially the role of dietary salt intake and the salt sensitivity 

of BP, is urgently needed. Recent studies have demonstrated that sodium and water 

homeostasis is far more complicated than previously assumed and emphasized the role of 

sodium storage and the immune system in sodium balance5–7. In this respect, to gain further 

insight into the mechanisms by which salt increases BP, we have investigated if 

extracellular skin Na+- storage occurs in humans affected by PA, a suitable model to 

explore the changes in skin-Na+ content in relation to aldosteronism and its surgical 

correction. Our results suggested that Na+ is stored in the skin of PA subjects without 

concomitant water retention, suggesting that a certain amount of Na+ is osmotically inactive 

and implying that tissue-specific regulatory mechanisms might control the release and 

storage of Na+ from a kidney-independent reservoir. Importantly, Na+ accumulation in the 

skin seems to be reversible after unilateral adrenalectomy, but not medical treatment.  

The presence of a third compartment, in which sodium can be stored without concurrent 

water retention, is of a crucial importance in HT and even more in PA. In fact, given the 

currently disappointing status of blood-pressure control worldwide, which derives from 

both imprecise knowledge of the underlying mechanisms and the pathophysiologic 

diversity of hypertensive patients, it is evident that mechanistic investigation of 

extracellular tissue Na+ storage, is front-of-the-edge research that can have a huge impact 
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from multiple standpoints, including identification of novel diagnostic and prognostic 

markers and more specific therapeutic targets for pharmacologic interventions.  
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