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d'une entreprise liée aux médicaments.

- Absence de lien durable avec une entreprise liée 
aux médicaments (contrat de travail, rémunération 
régulière...).

- Interventions ponctuelles en rapport avec des 
entreprises liées aux médicaments (essais cliniques , 
travaux scientifiques, comités scientifiques, rappo rts 
d'expertise, conférences, colloques, actions de 
formation, participation à divers symposia, rédacti on de 
brochures...) avec, le cas échéant, facturation 
d'honoraires ; et ceci avec la majorité des entrepr ises du 
médicaments commercialisant des produits 
cardiovasculaires et autres produits en rapport ave c 
mes domaines de spécialité (Amgen, Astra-Zeneca, 
Bayer, Boehringer Ingelheim, Bouchara, Daiichi
Sankyo, Egis, Ferring, Ipsen, Lilly, Le Quotidien d u 
Médecin, Medtronic, Menarini, MSD, Novartis, 
Pharmalliance, Pierre Fabre, Pileje, Quantum 
genomics, Sanofi Aventis, Saint Jude, Servier, 
Takeda)
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• Le concept de rigidité artérielle 
va-t-il « translater » des 
chercheurs vers les cliniciens ?



Risk assessment strategies

• Central versus peripheral ?

• Comparison of different biomarkers - problem of inte rcorrelations



Brachial BP overestimates systolic and pulse centra l BP

McEniery C, et al. Eur Heart J 2014
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Probabilities of survival in the study population a ccording to the 
level of central PP divided into tertiles. Comparis on between 

survival curves was highly significant (p<0.001)

Safar et al. Hypertension 2002



0

0.
25

0.
50

0.
75

1

0 35 70 105 140

AIX: 1 st quartile

AIX: 2 nd quartile

AIX: 3 rd quartile

AIX: 4 th quartile

Duration of follow-up (months)

C
ar

di
ov

as
cu

la
r 

su
rv

iv
al

Augmentation Index (AIX) and CV survival

London and al. 
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Roman et al, Hypertension. 2007;50:197-203.



Roman et al, Hypertension. 2007;50:197-203.







Jankowski P, et al. Hypertension 2008 ; 51 : 848-55.



Risk assessment strategies

• Central versus peripheral ?

• Comparison of different biomarkers -
problem of intercorrelations



Systolic Diastolic

Mean Pulse

Peripheral Central



Area under ROC curves, crude and adjusted HRs per 1  SD increment

1.2 (0.9-1.6)1.5 (1.2-1.8)0.68±0.11172±46LV mass index

1.3 (1.0-1.7)2.1 (1.7-2.6)0.83±0.1111.7±3.1Aortic PWV

0.5 (0.3-0.8)0.2 (0.1-0.4)0.85±0.11110±16Bra./carot. PP

1.4 (1.1-1.8)2.2 (1.7-2.7)0.84±0.1168±25Carotid PP

1.2 (0.9-1.5)1.8 (1.5-2.3)0.78±0.1173±23Brachial PP

0.7 (0.9-1.2)0.8 (0.7-1.1)0.50±0.09108±17MBP

0.8 (0.6-1.0)0.5 (0.4-0.7)0.65±0.1083±15DBP

1.2 (0.8-1.4)1.6 (1.2-2.1)0.71±0.11152±29Carotid SBP

1.1 (0.8-1.3)1.3 (1.0-1.7)0.64±0.10156±28Brachial SBP

Adjusted HRCrude HRAUCMean±SDVariable



Prospective validation

Wang, J Hypertens. 2009 ; 27(3): 461–467.



Wang KL, et al. Central or peripheral systolic or p ulse pressure: which best 
relates to target organs and future mortality? J Hy pertens 2009; 27: 461-7.

Added predictive value (multivariate analysis)



Added predictive value



Added predictive value ?

Vlachopoulos, European Heart Journal (2010) 31, 1865–1871



From risk assessment to risk reduction 
strategies



McEniery C, et al. Eur Heart J 2014



From risk assessment to risk reduction strategies

• Residual risk
• Systolic versus diastolic ?
• BP versus PWV ?
• Peripheral BP versus central BP ?
• Young versus old versus oldest old
• Prevention of CAD versus prevention of 

stroke ?
• Prêt-à-porter versus haute couture
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From risk assessment to risk reduction strategies

• Residual risk
• Systolic versus diastolic ?
• BP versus PWV ?
• Peripheral BP versus central BP ?
• Young versus old versus oldest old
• Prevention of CAD versus prevention of 

stroke ?
• Prêt-à-porter versus haute couture
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IMPACT OF AORTIC STIFFNESS 
ATTENUATION ON SURVIVAL OF PATIENTS

IN END-STAGE RENAL FAILURE

• 1st step: dry weight
• 2nd step: ACE inhibitor or calcium antagonist
• 3rd step: calcium antagonist or ACE inhibitor (if 

not well tolerated)
• 4th step: ACE inhibitor or calcium antagonist + 

beta-blocker
• 5th step: ACE inhibitor + calcium antagonist + 

beta-blocker
Guérin et al. Circulation 2001;103:987-992
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Guerin and al. Impact of aortic stiffness attenuation on survival of patient in 

end stage renal failure. Circulation. 2001; 103:987-992
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ARTERIAL HYPERTENSION

LVH
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Hypertension : complications
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Therapeutic target ? 
«Improvement in quality of care could be achieved using central BP to manage 

patients with uncomplicated essential hypertension.»

Sharman et al. Hypertension. 2013;62:1138-1145



From risk assessment to risk reduction strategies
CONCLUSION

• Reliable BP measurements
• Better understanding of the patho -physiology
• Meta-analysis of observational studies and 

therapeutic trials (structural models):
• Association of different BP parameters to CV risk
• Association of different BP parameters to CV risk r eduction

• Dedicated therapeutic trials
• Focussing on one parameter versus another
• Difficult to interpret because of collinearity



Systolic Diastolic

Mean Pulse

Peripheral Central



QCM post-test
• Il fait plein soleil et 25 °à Paris ; pourquoi 

quitter Tours ?

• A: A cause de J.M. Halimi
• B: A cause de J.M. Halimi
• C: A cause de J.M. Halimi
• D: A cause de J.M. Halimi
• E: A cause de J.M. Halimi


