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Prevalence of HTN in men by countries 

NCD Risk. Lancet 2017; 389: 37–55 



 Population: 974 men (45%) and 1,197 women (55%) with two BP measures. 

 Prevalence of hypertension : 30.6%; men : 36.5% vs. women (25.2%); increase with age 

 Proportion of hypertension awareness: 50%.  

 Proportion of treated with AHT medication among hypertensive adult: 47.3% [45.1-54.8].  

 Proportion of pts with controlled BP among those treated: 55.0% (men: 44.9% women: 66.5%)  

ESTEBAN Study in France 

Perrine AL et al. Bull Epidémiol Hebd. 2018;(10):170-9 



Prevalence of BP Status in US Adults by Age 

NHANES 

 

https://healthmetrics.heart.org/prevalence-blood-pressure-status-us-adults-age-category-

nhanes/ 
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Progression of the acute disease in COVID-19 

Akhmerov A. Circulation Research. 2020;126:1443 



Pathophysiology of COVID 19 

the key role of ACE2 



Eur Heart J, ehaa373, https://doi.org/10.1093/eurheartj/ehaa373 

Summary of the RAAS pathway 

 

https://doi.org/10.1093/eurheartj/ehaa373
https://doi.org/10.1093/eurheartj/ehaa373


SARS-Cov-2 uses the ACE2 internalization receptor 

facilitated by TMPRSS2 protease  

Liu P , Circulation 2020 



Distribution of ACE2 and TMPRSS2 in organs, 

and symptoms of COVID-19 

 

Liu P , Circulation 2020 



 Multiorgan SARS-CoV-2 Tropism 

Puelles VG NEJM 2020 

Organotropism of SARS-CoV 2 may influence the course of Covid-19 disease and, 
possibly, aggravates preexisting conditions 



 

 Endothelial cell infection and endotheliitis in 

COVID-19  

Presence of SARS-CoV-2 elements within endothelial cells and an accumulation of 
inflammatory cells, with evidence of endothelial and inflammatory cell death 

Varga Z Lancet 2020, April 17 



Pathophysiology - Take Home Messages 

 

• SARS-CoV-2 binds to the host receptor ACE2 to mediate entry into cells;  

• ACE2, which is expressed in the lungs, heart and vessels, is a key member of the 
RAS important in the pathophysiology of CVD;  

• ACE2 in its full-length form is a membrane-bound enzyme, whereas its shorter 
(soluble) form circulates in blood at very low levels. 

• CVD associated with COVID-19, likely involves dysregulation of the RAS/ACE2 
system due to SARS-CoV-2 and due to comorbidities, such as hypertension; 

Danser AJH Hypertension. 2020 

ESC Guidance, COVID 19 



Is there an association between hypertension 

and the risk of COVID 19 and its severity? 



Comorbidities of patients: systematic review of 

Chinese studies 

Zheng A, J Infection 2020 



Characteristics of 5700 Patients Hospitalized 

With COVID-19 in NYC 

Richardson S. JAMA. Published online April 22, 2020. 



Death rate of patients with COVID-19 infection 

(WHO Data) 

Liu P , Circulation 2020 



Associations between hypertension and the 

severity of COVID 2019 (A) and mortality (B) 

 

Lippi G Pol arch intern med 2020; 130 



Mortality rate by age group for patients admitted 

to ICU in northern Italy with COVID-19 disease 

 

Grasselli G, JAMA 2020 



1. The association between hypertension and risk of severe complications or 
death from COVID-19 infection is confounded by the lack of adjustment 
for age.  

2. There is currently no evidence to suggest that hypertension per se is an 
independent risk factor for severe complications or death from COVID-19; 

Key messages  

ESC Guidance, COVID 19 



Is there a benefit or a risk in using RAS blockers 

in the context of the COVID 19 pandemic?   



RAS inhibition: harmful or protective? 

South, A.M. Nat Rev Nephrol (2020) 

Increase in viral binding?  Decreased lung injury?  

Harmful Protective 



OR for Covid-19 Associated with Use of RAS Blockers: in a 

population-based  case–control study (Lombardy) 

Mancia G et al. NEJM 2020 

Adjusted for baseline covariates   



G Mancia et al. N Engl J Med 2020. DOI: 10.1056/NEJMoa2006923 

Adjusted Odds Ratios for Covid-19 Associated with Use 

of RAAS Blockers and Other Antihypertensive Drugs. 

Adjusted for baseline covariates   



Independent Predictors of In-Hospital Death: 

observational database analysis from 169 hospitals in 

Asia, Europe, and North America 

Mehra et al. NEJM 2020 



Subgroup analysis evaluating the association between 

ACEI and death in patients with hypertension 

 

Mehra et al. NEJM 2020 



1. There is no evidence that ACEI or ARB is associated with increased risk of 
SARS-CoV-2 infection, of severe Covid-19 among those infected, or of in-
hospital death.  

2. Treatment of hypertension should follow existing recommendations in 
the ESC-ESH Guidelines.  

Key messages  

ESC Guidance, COVID 19 



Hypertension management in the COVID-19 context 

https://www.escardio.org/Education/COVID-19-and-

Cardiology/ESC-COVID-19-Guidance?vgnextrefresh=1 



Hypertension management in the COVID-19 context 

https://www.escardio.org/Education/COVID-19-and-

Cardiology/ESC-COVID-19-Guidance?vgnextrefresh=1 



1. Connaître les risques de développer une forme grave de COVID-19 chez les 
patients hypertendus,  

2. Encourager la poursuite des traitements antihypertenseurs et sensibiliser sur 
les risques qu'entraînerait une interruption de traitement,  

3. Encourager la poursuite d'un suivi médical, en privilégiant la téléconsultation,  
4. Rappeler l'importance de l'automesure et des règles hygiénodiététiques dans 

la prise en charge de l'hypertension,  
5. Préciser la conduite à tenir en cas d'aggravation de l'hypertension, et de 

symptômes évoquant une infection COVID-19.  




