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IMPACT PARAGRAPH 

As Stephen Hawking stated, “We are just an advanced breed of monkeys on a minor 

planet of a very average star. But we can understand the Universe. That makes us 

something very special.” Scientific research brings together observations, knowledge, and 

data to understand problems and develop new solutions.  Research, in fact, is valuable for 

developing and promoting the body of knowledge and information that drives innovation 

and allows us to live healthier and longer lives.  Scientific outputs reached by this thesis 

may not offer an immediate economic repercussion.  Nevertheless, they might contribute 

novel research paths dealing with clinical practice and further studies in cardiovascular 

(CV) diseases. 

Because of its high prevalence, systemic arterial hypertension (HT) is one of the most 

important risk factors of all-cause and CV mortality worldwide, with an estimated cost of 

€169 billion in the European Union.1 Hence, understanding the complex mechanisms that 

link HT with increased CV risk represents a global health challenge, especially in 

secondary forms of HT. These occur in >10% of cases, mostly in younger people, and are 

often associated with poor blood pressure (BP) control and higher CV risk.  Moreover, by 

definition, in most cases, they are totally curable.2 Besides BP values, blood pressure 

variability (BPV) has been highlighted as a mechanism related to increased CV risk in HT 

patients.3 The short-term BPV, detected by the 24-h ambulatory blood pressure 

monitoring (24-h ABPM), is an easily measurable and suitable instrument to provide 

important information in hypertensive patients' diagnosis and treatment workup, 

particularly in those with secondary forms.4-7 Furthermore, the most common sleep 

disorders (i.e., insomnia, obstructive sleep apnoea - OSA, and restless legs syndrome - 

RLS) are frequently linked to increasing BPV, representing a further CV risk factor for 

hypertensive subjects.8 Therefore, the analysis of the pathogenic mechanisms relating 

sleep disorders to HT development represents an unmet research need. 

The first objective of this thesis was to examine how the modification of short-term BPV 

indexes, and the presence of sleep disorders can be related to secondary forms of 

hypertension. The focus was on (i) the short-term BPV analysis in 

pheochromocytoma/paraganglioma and fibromuscular dysplasia (FMD), and (ii) the link, 

in patients affected by renal parenchymal hypertension, between short-term BPV and 

sleep disorders, these latter estimated by validated sleep questionnaires (i.e., STOP-Bang, 

Insomnia Severity Index, and RLS Rating Scale).9-11 The main results revealed that the 
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most accurate short-term BPV indexes (i.e., average real variability - ARV and weighted 

standard deviation - wSD)12 were significantly reduced in patients with 

pheochromocytoma/paraganglioma after surgical tumours removal, suggesting a possible 

decrease in CV risk after removing the cause of increased BP values. Comparing FMD 

patients, in those with exclusive renal artery involvement, the short-term BPV markers 

were higher than FMD subjects with multivessel localisation. Also in this case, higher 

BPV may be considered a further putative mechanism involved in the increased CV risk 

that characterised patients affected by FMD-related HT. Therefore, these findings suggest 

that assessing short-term BPV by 24-h ABPM can be considered a part of the HT 

management, also in relatively rare forms of secondary HT. Additionally, in renal 

parenchymal HT, BPV indexes were significantly correlated to a higher risk of sleep 

disorders (i.e., insomnia and RLS) assessed by sleep questionnaires. The same 

questionnaires were administered for the sleep disorders screening in primary and 

secondary hypertensive populations. Those with a higher risk of OSA (STOP-Bang score 

≥ 3) showed a significant cardiac remodelling, and such questionnaire was the strongest 

predictor of left ventricular mass index together with the office systolic BP. The second 

part of this thesis is thus dedicated to OSA, with the objective to clarify what are the main 

molecular mechanisms connecting OSA to HT and CV complications. OSA, probably the 

most common respiratory disorder,13 is considered an important cause of secondary HT 

and an independent risk factor for CV morbidity and mortality.14 In this context, the role 

of the sympathetic nervous system (SNS) has been highlighted. The catechol-O-

methyltransferase (COMT) activity, one of the key enzymes involved in plasma 

catecholamines catabolism, has been measured in red blood cells of OSA patients during 

drug-induced sleep endoscopy. An increased COMT activity was found right after 

sedation and 2 minutes from the apnoeic episode compared to the other measurements.  

This finding confirms the research hypothesis that the SNS might play a role in the 

development of hypertension in OSA.  

The currently underwhelming status of CV risk control in hypertensive patients 

worldwide probably derives from imprecise knowledge of the underlying mechanisms.  In 

this context, research on further and unexplored mechanisms that increase the risk of CV 

complications in hypertensive patients, especially in those with secondary forms, 

becomes required. It might have a considerable impact from multiple perspectives, 

including the detection of novel diagnostic and prognostic markers and more specific 

therapeutic targets for pharmacologic interventions.    
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