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� PA humérale/brachiale

o au cabinet de consultation

o en ambulatoire: MAPA

o au domicile: automesure

� PA centrale

o au cabinet de consultation?

o en salle d’investigation clinique

o en ambulatoire
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� PAS, PAD, PAM, PP

� Variabilité
� Intravisite / 24h
� Intervisite
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o Variabilité 

o PA centrale
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o Quelle PA au cabinet de consultation?

o Quelle variabilité? 

o Quelle PA centrale?

Les différentes mesures de la PA



Usual BP: mean of office BP readings over several visits
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Très grande majorité des études

o physiopathologiques

o épidémiologiques

o pharmacologiques

o grands essais thérapeutiques

Restera toujours la PA privilégiée par les 

recommandations internationales
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121.4 mmHg

136.2 mmHg

NEJM 2015

SPRINT study
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< 140 mmHg

vs

< 120 mmHg

n=9360

Unobserved/unattended automated BP measurement



SPRINT study

NEJM 2015



Kjeldsen and Mancia. EHJ 2016

Unattended vs attended: 10-20 mmHg difference in SBP



SPRINT study

121.4 mmHg                 131 to 141 mmHg ?

136.2 mmHg               146 to 156 mmHg ?

NEJM 2015

Target SBP

< 140 mmHg

vs

< 120 mmHg

n=9360

Unattended               Office

What is the true « office » achieved SBP ?



Ettehad D et al. Lancet 2015

Major CV events

Coronary heart disease

It is safe to lower SBP below 130 mmHg

Baseline 

SBP



Ettehad D et al. Lancet 2015

Baseline 

SBP

SPRINT contributes to 1500 patients

?

?
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o Quelle variabilité? 

o Quelle PA centrale?
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24h BP variability
- is associated with target organ damage [1]
- is associated (a residual component) with CV 
mortality in a general population [2]

1.Parati et al. J Hypertens 1987
2.Mancia et al. Hypertension 2007

BP variability

Methods

1. SD (day-SD, night-SD)

2. Weighted 24h BP SD = SD / duration (hours) of each time period

3. Average real variability (ARV), with N=nb of valid measurements
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Day-by-day variability in home SBP
- is associated with target organ damage [1-2]
- is associated with CV mortality in a general 
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Visit-to-visit variability in SBP
- is associated with target organ damage
- is a powerful predictor of CV events independently of mean SBP 

1. Rothwell PM, et al. Lancet. 2010
2. Muntner P, et al. Hypertension. 2011
3. Poortvliet RK et al. PLoS ONE 2012
4. Shimbo D et al. Hypertension 2012
5. Hastie CE et al. Hypertension 2013
6. Hata J et al. Circulation 2013

7. Suchy-Dicey AM et al. Am J Hypertens 2013
8. Chowdbury EK et al. J Hypertens 2014
9. Diaz Km et al. Hypertension 2014
10. Vishram JK et al. J Hypertens 2015
11. Stevens SL et al. BMJ 2016
12. Berge E et al. Eur Heart 2017, in press

BP variability



Antihypertensive TX associated with less
visit-to-visit variability are associated with less stro ke 

risk: A meta-analysis of 389 trials

Variance ratio (drug A / drug B), SD SBP
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Webb A. et al. Lancet 2010



Arterial 
stiffness

Aortic stiffening can increase the variability in SBP by impairing the 
attenuation of SBP fluctuations generated by the changes in 

- left ventricle ejection

- heart rate ( uncoupling between forward and reflected waves)

- vasomotor tone (impedance mismatch)

Arterial stiffness and BP variability



1. Learning population, n=911
« Perugia » and « International study »

Schillaci G et al. Hypertension 2012



2. Test population, n=2089
« Paris-Creteil, France »

Partial correlation coefficients of PWVwith differe nt measures of BP variability
(comparison: z test)

Schillaci G et al. Hypertension 2012



Predictive value of aortic stiffness
for stroke and functional outcome after stroke

� Arterial stiffness

� Brain damage

� Incidence of stroke
� Functional outcome after stroke

� BP variability � Central SBP and PP





2018 ESH / ESC Guidelines ?

June 2018



o Quelle PA au cabinet de consultation?

o Quelle variabilité? 

o Quelle PA centrale?
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Laurent S and Boutouyrie P. 
Dialogues in Cardiovascular Medicine - Vol 20 . No. 3 . 2015

Sphygmocor ® Pulse Pen ® Omron HDI-9000AI ®

Best method: precision, true relationship with physiology and 
pathophysiology, lesser degree of assumption, feasability, repetability, 



Mobil-O-Graph ® Arteriograph ®

Laurent S and Boutouyrie P. 
Dialogues in Cardiovascular Medicine - Vol 20 . No. 3 . 2015
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La PA humérale ne reflète pas toujours la PA aortiq ue

� Atteinte des organes cibles

� Complications CV et rénales

� SBP and PP aortique

Meilleure corrélation
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non

Meilleure valeur 
prédictive
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Les valeurs absolues de PAS et PP aortique ne sont pas adéquates

� Indices de réflexion d’ondes de pression (Reflection magnitude, AIx, 

amplification)

� Mesure de la PAS aortique sur les 24h

� Meilleure calibration de PAS et PP aortique



Sharman J et al. Eur Heart J  2017;38:2805-2812.



Protogerou A et al. J Hypertens 2014

24 h brachial SBP

24 h aortic SBP

n=229 individuals, age 54 yrs

AUC=0.73 vs AUC=0.69, p=0.007

Mobil-O-graph



Weber T et al. Hypertension 2017

office

24h brach-SBP

24h aortic-SBP

Mobil-O-graph



Weber T et al. Hypertension 2017

P=0.43

Schutte A et al. Hypertension 2017





Merci ! 


