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ACE2 porte d’entrée du Coronavirus

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

https://www.escardio.org/Education/COVID-19-and-Cardiology/ESC-COVID-19-Guidance
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Pneumocytes et Enterocytes expliquent donc la sémiologie clinique

Endocytose

ACE2 sert à protéger le poumon, 
mécanisme bloqué par le COV2
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Take home message

• ACEi or ARBs do not 
significantly affect
COVID-19 !

COVID patients /  Controls

N=8910 / na

N=6272 / 30,759

N=5894 / na

Lancet May 16, 2020

COVID patients /  Controls

N=1139 / 11,390





Modulation ACE 2 : downregulation



Modulation ACE 2 : recepteurs de 
reserve



Eur Heart J, Volume 41, Issue 19, 14 May 2020, Pages 1810–1817, https://doi.org/10.1093/eurheartj/ehaa373

ACE2 concentrations in patients with and without use of an ACE 
inhibitor, ARB, and MRA (HF PATIENT) 

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




• https://www.eshonline.org/spotlights/esh-statement-covid-19/

• In stable patients with COVID-19 infections or at risk for COVID-19 
infections, treatment with ACEIs and ARBs should be executed according 
to the recommendations in the 2018 ESC/ESH guidelines.

• The currently available data on COVID-19 infections do not a support a 
differential use of RAS blockers (ACEI or ARBs) in COVID-19 patients.

Williams, Mancia et al. J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104

https://www.eshonline.org/spotlights/esh-statement-covid-19/


Pourquoi parler de chronopharmacologie ? 

• Papier Herrada

• Prise de jour ? Prise de nuit ? Différence ? 
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Figure 1 Flow diagram of participants in the study.

https://doi.org/10.1093/eurheartj/ehz754
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Figure 3 Kaplan–Meier cumulative hazard curves for 
cardiovascular disease outcome as a function of hypertension ...

(A) Cardiovascular disease outcome: 
composite of cardiovascular disease
death, myocardial infarction, coronary
revascularization, heart failure, and 
stroke; log-rank: 140.1, P < 0.001. 

(B) Total cardiovascular disease events: 
composite of cardiovascular disease death, 
myocardial infarction, coronary
revascularization, heart failure, stroke, 
angina pectoris, peripheral artery disease, 
and transient ischaemic attack; log-rank: 
174.0, P < 0.001.

https://doi.org/10.1093/eurheartj/ehz754
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Figure 2 Adjusted hazard ratio of cardiovascular disease outcome 
as a function of hypertension treatment-time regimen ...

https://doi.org/10.1093/eurheartj/ehz754




Tout est rythme !



Chronosémiologie



Variabilité de la PA : une cible ? 



On sous estime les méfaits de la PA nocturne

Boggia J et al. Lancet 2007 ;370 :1219–1229



Eur Heart J, ehz836, https://doi.org/10.1093/eurheartj/ehz836

Chronotherapy for hypertension: 
pathophysiology, benefits, and concerns.

https://doi.org/10.1093/eurheartj/ehz836


Les avantages de la prise nocturne

• Hermida et al. 2012 hypertensive patients without diabetes, and showed that
bedtime ingestion of antihypertensive medications reduced the risk of new-onset
diabetes and incident chronic kidney disease.

• Wang et al. Meta-analysis comprising 3732 patients observed that bedtime
administration of medications was effective in lowering blood pressure in non-dippers
among chronic kidney disease patients. 

• Bowles et al. reviewed this topic and observed an improved 24-h blood pressure and 
dipping blood pressure profile, with at least one medication taken in the evening. 

• The Japan Morning Surge-Target Organ Protection (J-TOP) open-label multicentre trial of 
450 patients showed that reduction in night-time home blood pressure with an evening
dose of the angiotensin receptor blocker candesartan was significantly correlated with a 
decrease in left ventricular hypertrophy and microalbuminuria.







En pratique

• Variabilité des systèmes
• Variabilité des cibles
• Variabilité des concentrations



Pour une administration chronique



Pour une administration chronique

Activité d’un système



En pratique

• Donner un médicament la nuit c’est mieux …:
• Si le médicament est pris

• Si les effets indésirables ne sont pas genants la nuit (diurese, 
hypotension) 

• Optimisation thérapeutique ( relation PK / PD) 


