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Hypertension is the most frequent chronic and non-communicable disease all over the world, with about 1.5 billion

affected individuals worldwide. Its impact is currently growing, particularly in low-income countries. Even in high-

income countries, hypertension remains largely underdiagnosed and undertreated, with consequent low rates of

blood pressure (BP) control.
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1. Introduction

Because of its high prevalence and important clinical impact, hypertension remains a leading contributor to the risk

of cardiovascular disease and death . In 2015, about 1.5 billion adults worldwide had a measured office

blood pressure (BP) higher than 140 mmHg systolic or 90 mmHg diastolic . According to a recent study, the

number of subjects aged 30–79 years with a prior diagnosis of hypertension doubled from 331 million women and

317 million men in 1990 to 626 million women and 652 million men in 2019, despite a stable age-standardized

prevalence worldwide . It has been estimated that a systolic BP ≥140 mmHg explains about 70% of the burden of

morbidity and mortality worldwide .

Despite such impressive growth, the proportion of treated hypertensive subjects with normal BP (‘controlled

hypertension’) remains very low worldwide. It has been estimated that such a proportion approaches 23% in

women and 18% in men . Notably, despite an improvement in diagnosis, treatment, and control of hypertension

in most developed and high-income countries, important disparities around the world remain. About two-thirds of

patients with hypertension actually live in low-income countries . Over the past 20 years, there have been no

improvements in hypertension awareness, treatment, and control in several countries in sub-Saharan Africa and

Oceania .

Thus, a first basic consideration is that, although the prevalence and clinical impact of arterial hypertension is

consistently growing worldwide, its control remains disappointing, particularly in low-income countries.

A second consideration is that, despite the huge number of observational studies and randomized controlled trials

completed over the past four decades, the last few years have been characterized by an impressive paucity of

innovative studies. In a comprehensive review, Dzau noted that research on new antihypertensive drugs and

therapeutic targets is slowing dramatically . In addition, there has been no recent attempt to develop clinical
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applications based on the several genomic polymorphisms associated with hypertension . It should be

considered that the time lag between initial discovery and the marketing of a new antihypertensive drug may

exceed 10 years, with a consequent final cost greater than two billion US dollars . Within this framework,

industry is directing most efforts to maximize the utilization of old and effective antihypertensive drugs (e.g.,

development of new combinations, new dosages, etc.) and to redirect these toward hypertension through the use

of BP-lowering drugs, initially developed for different diseases (e.g., gliflozines, drugs for heart failure, etc.) .

2. Digital/Health Technology for Diagnosis and Monitoring

Owing to the refinement of digital/health technology, the marketing of electronic devices for remote BP

measurement and transmission is growing. Theoretically, these devices have the potential to improve the diagnosis

of hypertension and the achievement of an adequate BP control at the population level. Just to create a parallel

with diabetes, Dzau noted in his review that the number of apps for diabetes management was about 1800 in 2016,

with an impressive increase in digital diabetes marketing . There is no reason why this growth should not apply

to the hypertension field in the near future, although the growth of devices and apps for hypertension seems to be

much less explosive than that of the management of diabetes .

Unfortunately, not all BP measurement devices on the market have been appropriately validated according to

existing guidelines  and some of those show some limitations and shortcomings . Particular attention is

being devoted to cuff-less continuous BP monitoring systems as alternative to current cuff-based systems,

although their validity and reliability are still under research . It is believed that some steps are critical to

make a new system reliable:

1. The system should be easily wearable, cheap, and non-intrusive. Systems included in normal smartwatches

would be ideal;

2. The system should be validated for accuracy at independent academic or hospital centers. It should allow

continuous or almost-continuous BP detection over prolonged periods of time of months or even years;

3. The system should be connectable to an easy-to-use protected digital repository, with software allowing easy

BP retrieval over variable periods of time for calculation of appropriate statistical measures (BP averages,

variability, etc.) and attached graphics;

4. The system should be easily accessible to doctors, thereby enabling rapid check and response for patients and

the suggestion of changes in drug treatment or other measures;

5. Clinical research should urgently identify BP measures retrievable from the system which are more appropriate

for the prediction of organ damage and, hopefully, prognosis. In other words, research should identify which BP

measurements obtained by the system are more important for clinical decisions.

It is hoped that the application of artificial intelligence to these databases, which are expected to include many

different types of biological data for each patient, may help doctors and patients in identifying better strategies for

hypertension control, possibly in combination with strategies promoting a healthier diet, better physical activity, and
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a more intelligent use of drugs. The growing use of ‘tele-medicine’ during the current COVID pandemic should be

extended to the management of hypertension. However, there still a long way to go.

3. Definition of Hypertension and Establishment of Treatment
Targets

Whereas the European Society of Cardiology and the European Society of Hypertension (ESC/ESH) define

hypertension by office BP levels ≥140 mmHg systolic or 90 mmHg diastolic,  the American Heart Association

(AHA), the American College of Cardiology (ACC) and other scientific societies have endorsed a more ‘aggressive’

definition based on office BP values ≥130 mmHg systolic or 80 mmHg diastolic . In addition, the International

Society of Hypertension (ISH) adopted the 140/90 mmHg definition .

Of note, the more aggressive diagnostic targets endorsed by the US guidelines  do no imply that all subjects

with office BP in the range of 130–139/80–89 mmHg require drug treatment. Instead, the AHA/ACC guidelines

suggest to apply more appropriate life-style measures (weight control, smoking cessation, low-sodium diet, etc.) for

these subjects, and to reserve drug treatment for cases of inefficacy of non-pharmacologic measures.

Notably, all guidelines share the recommendation that drug treatment should be started immediately for:

a. Patients with office BP ≥ 160/100 mmHg regardless of other considerations ;

b. Patients with BP ≥ 140/90 mmHg in the presence of ischemic heart disease, cerebrovascular disease, or heart

failure .

All guidelines suggest that drug treatment should be initiated, regardless of other considerations, in patients with

BP persistently ≥ 140/90 mmHg in case of inefficacy of life-style measures .

In the case of a BP between 130/80 and 140/90 mmHg, the AHA/AHA guidelines recommend drug treatment in

patients with overt cardiovascular disease (i.e., secondary prevention), as well as in patients without overt

cardiovascular disease (i.e., primary prevention) if their 10-year risk of cardiovascular disease is ≥10% according to

the ASCVD calculator .

Available guidelines provide different recommendations in terms of BP targets and definitions of BP control. The

ISH and the ESC/ESH guidelines recommend a uniform BP target (<140/90 mmHg), and individualized targets

based on age, tolerability, and comorbidities. Conversely, the AHA/ACC guidelines recommend an identical BP

target (<130/80 mmHg) in all patients, regardless of age and comorbidities. The potential advantages and

disadvantages of these different approaches have been discussed in detail .

Interestingly, the recent 2021 ESC Guidelines on Cardiovascular Prevention  introduce the concept that BP

targets lower that 130/80 mmHg are always acceptable when a treatment is well tolerated. Such a statement
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contrasts with prior ESC/ESH guidelines which state that, for safety reasons, systolic BP should not be targeted

below 120 mmHg in people younger than 65 years, or below 130 mmHg in older subjects .

In summary, hypertension guidelines seem to be oriented towards individualized BP targets according to the

general principle that the lowest well-tolerated BP target should be a reasonable target, with the main goal to

prevent the most closely BP-related adverse complication of hypertension, which include stroke and heart failure

.

References

1. Mills, K.T.; Bundy, J.D.; Kelly, T.N.; Reed, J.E.; Kearney, P.M.; Reynolds, K.; Chen, J.; He, J.
Global Disparities of Hypertension Prevalence and Control: A Systematic Analysis of Population-
Based Studies From 90 Countries. Circulation 2016, 134, 441–450.

2. Verdecchia, P.; Reboldi, G.; Angeli, F.; Trimarco, B.; Mancia, G.; Pogue, J.; Gao, P.; Sleight, P.;
Teo, K.; Yusuf, S. Systolic and diastolic blood pressure changes in relation with myocardial
infarction and stroke in patients with coronary artery disease. Hypertension 2015, 65, 108–114.

3. Reboldi, G.; Angeli, F.; de Simone, G.; Staessen, J.A.; Verdecchia, P.; Cardio-Sis, I. Tight versus
standard blood pressure control in patients with hypertension with and without cardiovascular
disease. Hypertension 2014, 63, 475–482.

4. Angeli, F.; Reboldi, G.; Verdecchia, P. Hypertension, inflammation and atrial fibrillation. J.
Hypertens. 2014, 32, 480–483.

5. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in blood pressure from 1975 to
2015: A pooled analysis of 1479 population-based measurement studies with 19.1 million
participants. Lancet 2017, 389, 37–55.

6. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in hypertension prevalence and
progress in treatment and control from 1990 to 2019: A pooled analysis of 1201 population-
representative studies with 104 million participants. Lancet 2021, 398, 957–980.

7. Forouzanfar, M.H.; Liu, P.; Roth, G.A.; Ng, M.; Biryukov, S.; Marczak, L.; Alexander, L.; Estep, K.;
Abate, K.H.; Akinyemiju, T.F.; et al. Global Burden of Hypertension and Systolic Blood Pressure of
at Least 110 to 115 mm Hg, 1990–2015. JAMA 2017, 317, 165–182.

8. Verdecchia, P.; Angeli, F.; Mazzotta, G.; Garofoli, M.; Reboldi, G. Aggressive blood pressure
lowering is dangerous: The J-curve: Con side of the arguement. Hypertension 2014, 63, 37–40.

9. de Goma, E.M.; Knowles, J.W.; Angeli, F.; Budoff, M.J.; Rader, D.J. The evolution and refinement
of traditional risk factors for cardiovascular disease. Cardiol. Rev. 2012, 20, 118–129.

[22]

[29]



Definition of Hypertension and Establishment of Treatment Targets | Encyclopedia.pub

https://encyclopedia.pub/entry/20708 5/6

10. Mills, K.T.; Stefanescu, A.; He, J. The global epidemiology of hypertension. Nat. Rev. Nephrol.
2020, 16, 223–237.

11. Angeli, F.; Reboldi, G.; Verdecchia, P. “From apennines to andes”: Does body mass index affect
the relationship between age and blood pressure? Hypertension 2012, 60, 6–7.

12. Angeli, F.; Reboldi, G.; Verdecchia, P. Hypertension around the world: New insights from
developing countries. J. Hypertens. 2013, 31, 1358–1361.

13. Angeli, F.; Reboldi, G.; Verdecchia, P. Modernization and hypertension: Is the link changing?
Hypertens. Res. 2013, 36, 676–678.

14. Dzau, V.J.; Balatbat, C.A. Future of Hypertension. Hypertension 2019, 74, 450–457.

15. DiMasi, J.A.; Grabowski, H.G.; Hansen, R.W. Innovation in the pharmaceutical industry: New
estimates of R&D costs. J. Health Econ. 2016, 47, 20–33.

16. Hunter, P.G.; FChapman, A.; Dhaun, N. Hypertension: Current trends and future perspectives. Br.
J. Clin. Pharmacol. 2021, 87, 3721–3736.

17. Parati, G.; Stergiou, G.; O’Brien, E.; Asmar, R.; Beilin, L.; Bilo, G.; Clement, D.; de la Sierra, A.; de
Leeuw, P.; Dolan, E.; et al. European Society of Hypertension practice guidelines for ambulatory
blood pressure monitoring. J. Hypertens. 2014, 32, 1359–1366.

18. Stergiou, G.S.; Palatini, P.; Parati, G.; O’Brien, E.; Januszewicz, A.; Lurbe, E.; Persu, A.; Mancia,
G.; Kreutz, R.C.; European Society of Hypertension Council and the European Society of
Hypertension Working Group on Blood Pressure Monitoring and Cardiovascular Variability. 2021
European Society of Hypertension practice guidelines for office and out-of-office blood pressure
measurement. J. Hypertens. 2021, 39, 1293–1302.

19. Koren, G.; Nordon, G.; Radinsky, K.; Shalev, V. Machine learning of big data in gaining insight into
successful treatment of hypertension. Pharmacol. Res. Perspect. 2018, 6, e00396.

20. Madhurantakam, S.; Babu, K.J.; Rayappan, J.B.B.; Krishnan, U.M. Nanotechnology-based
electrochemical detection strategies for hypertension markers. Biosens. Bioelectron. 2018, 116,
67–80.

21. Park, S.H.; Zhang, Y.; Rogers, J.A.; Gallon, L. Recent advances of biosensors for hypertension
and nephrology. Curr. Opin. Nephrol. Hypertens. 2019, 28, 390–396.

22. Williams, B.; Mancia, G.; Spiering, W.; Rosei, E.A.; Azizi, M.; Burnier, M.; Clement, D.L.; Coca, A.;
de Simone, G.; Dominiczak, A.; et al. Authors/Task Force, 2018 ESC/ESH Guidelines for the
management of arterial hypertension: The Task Force for the management of arterial
hypertension of the European Society of Cardiology and the European Society of Hypertension:
The Task Force for the management of arterial hypertension of the European Society of
Cardiology and the European Society of Hypertension. J. Hypertens. 2018, 36, 1953–2041.



Definition of Hypertension and Establishment of Treatment Targets | Encyclopedia.pub

https://encyclopedia.pub/entry/20708 6/6

23. Whelton, P.K.; Carey, R.M.; Aronow, W.S.; Casey, D.E., Jr.; Collins, K.J.; Himmelfarb, C.D.; de
Palma, S.M.; Gidding, S.; Jamerson, K.A.; Jones, D.W.; et al. 2017
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention,
Detection, Evaluation, and Management of High Blood Pressure in Adults: A Report of the
American College of Cardiology/American Heart Association Task Force on Clinical Practice
Guidelines. J. Am. Coll. Cardiol. 2018, 71, e127–e248.

24. Unger, T.; Borghi, C.; Charchar, F.; Khan, N.A.; Poulter, N.R.; Prabhakaran, D.; Ramirez, A.;
Schlaich, M.; Stergiou, G.S.; Tomaszewski, M.; et al. 2020 International Society of Hypertension
Global Hypertension Practice Guidelines. Hypertension 2020, 75, 1334–1357.

25. Angeli, F.; Reboldi, G.; Trapasso, M.; Gentile, G.; Pinzagli, M.G.; Aita, A.; Verdecchia, P. European
and US guidelines for arterial hypertension: Similarities and differences. Eur. J. Intern. Med. 2019,
63, 3–8.

26. Verdecchia, P.; Angeli, F.; Cavallini, C.; Reboldi, G. Keep Blood Pressure Low, but Not Too Much.
Circ. Res. 2018, 123, 1205–1207.

27. Verdecchia, P.; Angeli, F. The Seventh Report of the Joint National Committee on the Prevention,
Detection, Evaluation and Treatment of High Blood Pressure: The weapons are ready. Rev. Esp.
Cardiol. 2003, 56, 843–847.

28. Visseren, F.L.J.; Mach, F.; Smulders, Y.M.; Carballo, D.; Koskinas, K.C.; Back, M.; Benetos, A.;
Biffi, A.; Boavida, J.M.; Capodanno, D.; et al. 2021 ESC Guidelines on cardiovascular disease
prevention in clinical practice. Eur. Heart J. 2021, 42, 3227–3337.

29. Verdecchia, P.; Reboldi, G.; Angeli, F. The 2020 International Society of Hypertension global
hypertension practice guidelines-key messages and clinical considerations. Eur. J. Intern. Med.
2020, 82, 1–6.

Retrieved from https://encyclopedia.pub/entry/history/show/49670


