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| - Absence de participation financiere dans le capital
' | d'une entreprise liée aux médicaments.

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

| - Interventions ponctuelles en rapport avec des
entreprises liees aux médicaments (essais cliniques :
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- 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 specialite  (Amgen, Astra-Zeneca,

| Bayer, Boehringer Ingelheim, Bouchara, Daiichi
Sankyo, Egis, Ferring, Ipsen, Lilly, Le Quotidiend u
| Médecin, Medtronic, Menarini, MSD, Novatrtis,
Pharmalliance, Pierre Fabre, Pileje, Quantum
| genomics, Sanofi Aventis, Saint Jude, Servier,

& Takeda)
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e Le concept de rigidité arterielle
va-t-ll « translater » des
chercheurs vers les cliniciens ?




Risk assessment strategies

o Central versus peripheral ?




Brachial BP overestimates systolic and pulse centra | BP
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Figure 2 Difference between brachial and aortic systolic blood
pressure (SphygmoCor) in healthy men ([(dark blue bars;
n = 2779 and women (light blue bars; n — 2B69). The data repre-

sent means + S,

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
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Augmentation Index (AlIX) and CV survival

AlX: 1 quartile
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TABLE 3. Comparison of Demographic Variables and
Cardiovascular Disease Risk Factors in Participants Free of
Prevalent Cardiovascular Disease at Baseline Subdivided
According to Incident Cardiovascular Events During Follow-Up

Mo Evenis Evaents
variable (N=2084) (Nn=319) P value

Age, years 62.5+=7.5 65.6=7.4 =000
Male gender, % 34.8 36.1 B2
Body mass index, Kg/ m= 31.4=6.6 30.8=6.4 128
Hypertension, % 20.3 63.0 = 0. 007
Diabetes mellitus, % 441 GF.5 = 0. 001
Current smoking., %o 2.5 28.3 AT
BErachial SBF, myim Hg 131 =19 135 =23 = 0. 001
Erachial FFP, mm Hg S6+=16 62 =20 =" 0. 001
Central SBF, mm HQg 121 =17 127 =22 =" 0. 001
Central PP, mim HD 41 =15 48=18 =000
Heart rate, bpm 69 =11 F1=12 =000

Total cholesterol/HDL 4.F=1.5 2.0=1.7 =_0.003
cholesterol

Creatinine, mgvdL 0.93 +=0.91 1.33=1.65 =000
Fibrinogen, mgsdlL 380=119 413 =143 =000

Roman et al, Hypertension. 2007:50:1-203



TABLE 2. Relations of Central and Brachial Blood Pressures and Arterial Stiffness to Carotid
Hypertrophy and Extent of Atherosclerosis*

Variable Intimal-Medial Thickness Vascular Mass Plaque Score
Brachial SBP 0.196 0.264 0.221
Central SBP 0.257 0.317 0.288
Brachial PP 0.249 0.289 0.309
Central PP 0.293 0.320 0.364
Arterial stiffness index 0.252 0.329 0.353
P value, brachial PP vs brachial SBPt <0.001 <0.02 <0.001
P valug~central PP vs central SB <0.001 ns <0.001
P valu@vs brachial S@ <0.001 <0.001 <0.001
P value, central vs brachial PPt <0.002 <0.05 <0.001
P value, arterial stiffness vs brachial SBPt <0.005 <0.001 <0.001
P value, arterial stiffness vs brachial PPt ns ns <0.02

SBP indicates systolic blood pressure; PP, pulse pressure; ns, not significant.

*All correlations P=-0.001.
t+Correlations compared by Z statistics.

Roman et al

Hypertension. 2007:50:1-203
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Table 4.
BP-Derived Indices

Hazard Ratios of the Primary End Point According to

Index

Hazard Ratio (95% Confidence Interval)

Model 1

Model 2

Invasive ascending aortic blood
pressure

Mean blood pressure per SD
Pulse pressure per SD
Pulsatility per SD

Sphygmomanometer brachial
blood pressure

Mean blood pressure per SD
Pulse pressure per SD
Pulsatility per SD

0.98 (0.87 t0 1.12)
1.15(1.00 to 1.32)
1.22 (1.05 to 1.40)

1.00 (0.88 t0 1.13)
0.99 (0.83 t0 1.17)
1.02 (0.90 to 1.16)

1.02 (0.88 t0 1.17)
1.24 (1.06 to 1.45
1.28 (1.10 to 1.49)

1.03 (0.90 to 1.18)
1.04 (0.90 to 1.20)
1.04 (0.90 to 1.18)

SD indicates standard deviation.

Model 1, adjusted for age and gender; Model 2, adjusted for age, gender,
ejection fraction, mean coronary artery stenosis, heart failure, heart rate, risk

factors, cardiovascular history, GFR, and prescribed drugs.

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




Risk assessment strategies

e Central versus peripheral ?

« Comparison of different biomarkers -
problem of intercorrelations







Area under ROC curves, crude and adjusted HRs per 1

SD increment

Variable MeantSD  AUC Crude HR Adjusted HR
Brachial SBP 156+28  0.64#0.10 1.3 (1.0-1.7) 1.1(0.8-1.3)
Carotid SBP 152429  0.71x0.11 1.6 (1.2-2.1) 1.2(0.8-1.4)
DBP 83+15  0.65:0.10 (.5(0.4-0.7) 0.8(0.6-1.0)
MBP 108+17 0.50+0.09 0.8 (0.7-1.1) 0.7 (0.9-1.2)
Brachial PP 73123 0.78x0.11 1.8 (1.5-2.3) 1.2 (0.9-1.5)
Carotid PP 68+25  0.84+0.11 2.2 (1.7-2.7) 1.4 (1.1-1.8)
Bra./carot. PP 11016 0.85#0.11 (.2 (0.1-0.4) 0.5(0.3-0.8)
Aortic PWV 11.74¢3.1 0.83+0.11 2.1 (1.7-2.6) 1.3 (1.0-1.7)
LV mass index 172446  0.68+0.11 1.5 (1.2-1.8) 1.2 (0.9-1.6)




Hazards ratios and 95% confidence intervalsgorail-cause and cardiovascular mortality by univariate anaty

Prospective validation

Variables All-cause mortality Cardiovascular mortality
Women Men Women Men
Age, years 1.111 (1.082-1.142) 1.098 (1.074-1.123) 1.114 (1.060-1.170) 1.100 (1.054-1.148)

Current smoking

Body mass index, kg/m®
Fasting Plasma Glucose, mmol/l
Cholesterol/HDL ratio
PWV, m/s

AT %

LVM, g

LVMI, g/m?

IMT. mm

eGFR, ml/min/1.73 m”
SBP-B. 10 mmHg
PP-B, 10 mmHg

4.172 (1.505-11.563)

1.014 (0.949—1.083)
1.140 (1.051-1.236)
1.262 (1.042-1.529)
1.243 (1.167-1.324)
1.010 (0.990—1.030)
1.008 (1.003-1.014)
1.018 (1.009-1.027)
5.996 (2.432-14.781)
0.971 (0.961-0.980)
1.151 (1.040-1.273)
1.250 (1.095-1.426)
1.234 (1.122-1.356)
1.500 (1.318-1.708)

1.297 (0.828—2.030)
0.919 (0.854-0.989)
0.752 (0.549—1.030)
1.070 (0.917—1.247)
1.182 (1.103-1.268)
1.033 (1.017-1.050)
1.006 (1.002-1.011)
1.018 (1.010-1.026)
3.276 (1.690-6.349)
0.973 (0.962-0.983)
1.108 (1.006-1.221)
1.357 (1.204-1.530)
1.114 (1.012-1.226)
1.359 (1.206-1.531)

0.048 (0.000— >10)
0.995 (0.879-1.127)
1.183 (1.058-1.322)
1.380 (0.994—1.916)
1.306 (1.176-1.451)
1.014 (0.979—1.051)
1.013 (1.004-1.022)
1.028 (1.013-1.043)

10.717 (2.510-45.761)

0.961 (0.945-0.977)
1.295 (1.083-1.547)
1.408 (1.124-1.765)
1.510 (1.271-1.795)
1.767 (1.413-2.210)

1.535 (0.647—3.642)
1.036 (0.908—1.182)
0.607 (0.324-1.138)
1.289 (1.068-1.557

1.223 (1.084-1.381)
1.061 (1.029-1.094)
1.011 (1.003-1.018)
1.023 (1.010-1.037)
4.044 (1.224-13.360)
0.971 (0.951-0.991)
1.332 (1.111-1.597)
1.540 (1.244-1.906)
1.353 (1.149-1.594)
1.432 (1.153-1.778)

Wang,J Hypertens. 2009 ; 27(3). 4467




Added predictive value (multivariate analysis)

A. All-cause Mortality B. Cardiovascular Mortality

.|

— |

1.0 1.5 : ; 1.0 1.5
Hazards ratio Hazards Ratio

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




Added predictive value

Table 1 Central aortic pressures and major clinical outcomes in recent clinical studies

Hazard ratio per

Follow-up Number  Dominant BF variable in 10mmHg® or
Patient group (months)  Qutcome of events  mullivariate analysis SD (95% Cl) Reference
d-stage renal dﬁ@ 52 Al cause mortalty 70 Central pulse pressure (C) 14 (1.1-18)  Safaret al. [5]

39 Al cause mortality 64  Central pulse pressure (D) 118" (1.05-1.33)  Chirinos et al. [6]
36  Composite of GV 305  Central pulse pressure (R) 111 (1.0-1.21)  Williams et al. [3]

and renal events

merican Indians 58  Fatal and nonfatal 319  Central pulse pressure (R) ~ 1.15%(1.07-1.24)  Roman et al. [7]
CV events

coronary heart disease pafié
Treale

putat'mn 96 CV mortality 45  Central systolic pressure (C)  1.33%(1.03-1.72)  Pini et al. [8]

Coronary heart disease patients 54 Fatal and nonfatal 246 Central pulse pressure (D) 1.25 (1.09-1.43)  Jankowski ef al. [9]
CV events

Unselected Chinese community 120 CV mortality 130 Central systdlic pressure (C)  1.30° (1.12-152)  Wang et al. [10]

Recent published studies reporting analyses relating brachial and central aortic pressure indices to major clinical outcomes. The dominant pressure variable 1 shown after
adjustment for other variables in multivariate regression analyses. CV, cardiovascular; R, central pressure derived from radial pulse wave analysis; C, carotid pulse wave
analysis; D, direct invasive measurement. *Identifies data expressed per 10mmHg change in pressure.



(A)

Central PP

Erachial PP

(B)

Central SEP

BEBrachial SBP

Added predictive value ?

PP and clinical

Auvuthor

outcome
RR {95% CI)

L

Dart 2006
Jdankowski 2008
Fini 2008
FRorman 2007
Safar 2002
Poolaed (central PP)
Dart Z006
Jankowski 2008
Finmi 2008
Roman 2007
Safar 2002
FPoaoled [brachial PP)

05

SBEBP and clinical outcome

Auvuthor

Cart 2005
Pirm 2008
Roman 2007

RR (95% CI}

Safar 2002
Pooled (central SBP)
Dart 2006
Fini 2008
Forman 20007

Saftar 2002
Pooled {brachial SBP)

0.5

Central ws.
rachial FPFP:

=5

Central vs.
brachial SBF':

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




From risk assessment to risk reduction
strategies
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Figure 3 Overlap in aortic systolic blood pressure despite no overlap in brachial systolic pressure, in healthy men and women (n = 5648). Over
70% of individuals with high-normal blood pressure had aortic systolic pressures in common with individuals with stage 1 h}’pEf‘tEﬂSi{:H.M

McEniery C, et al. Eur Heart J 2014




From risk assessment to risk reduction strategies

e Residual risk
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10-year fatal or non fatal CV risk

==¢ = Antihypertensive treatment

e=——@—=No antihypertensive treatment

/’

120 150

Systolic blood pressure (mm Hg)

10-year stroke risk (%)

10-year CHD risk (%)

== = Antihypertensive treatment

e—=@—=No antihypertensive treatment

120 150

Systolic blood pressure (mm Hg)

==¢ = Antihypertensive treatment

e==fl—No antihypertensive treatment

/—.

120 150

Systolic blood pressure (mm Hg)

10-year CV death risk (%)

=@ = Antihypertensive treatment

=== No antinypertensive treatment

120 150

Systolic blood pressure (mm Hg)




From risk assessment to risk reduction strategies

* Residual risk
e Systolic versus diastolic ?
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From risk assessment to risk reduction strategies

* Residual risk
e Systolic versus diastolic ?
« BP versus PWV ?




IMPACT OF AORTIC STIFFNESS
ATTENUATION ON SURVIVAL OF PATIENTS

IN END-STAGE RENAL FAILURE

e 1st step: dry weight
e 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
Gueérin et al. Circulation 2001;103:987-992



Changes of Mean Blood Pressure and aortic PWV

MBP (mmHg) MBP (mmHg)

\
: +

100—

1207 120 —

110 —

100—

Inclusion At target End of

BP follow up Inclusion At target End of

BP follow up

Survivors .
Non Survivors

Guerin and al. Impact of aortic stiffness attenuation on survival of patient in
end stage renal failure. Circulation. 2001; 103:987-992




From risk assessment to risk reduction strategies

* Residual risk

e Systolic versus diastolic ?

« BP versus PWV ?

* Peripheral BP versus central BP ?
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From risk assessment to risk reduction strategies

* Residual risk

e Systolic versus diastolic ?

e BP versus PWV ?

* Peripheral BP versus central BP ?
e Young versus old versus oldest old




Hypertension . complications

Chronic renal
Cerebral insufficiency Coronary artery

Myocardial
haemorrhage disease im?/arctionI

Ischemic LVH

stroke

Dementia ™~ ARTERIAL HYPERTENSION -~ . Atrial

= fibrillation

Hypertensive Heart failure
encephalopathy

Blindness Pre-eclampsia/

Aortic Peripheral arterial ~ eclampsia
aneurism disease




From risk assessment to risk reduction strategies

* Residual risk

e Systolic versus diastolic ?

e BP versus PWV ?

* Peripheral BP versus central BP ?
e Young versus old versus oldest old

* Prevention of CAD versus prevention of
stroke ?
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From risk assessment to risk reduction strategies

* Residual risk

e Systolic versus diastolic ?

e BP versus PWV ?

* Peripheral BP versus central BP ?
e Young versus old versus oldest old

* Prevention of CAD versus prevention of
stroke ?

« Prét-a-porter versus haute couture




Therapeutic target ?

«Improvement in quality of care could be achieved using central BP to manage
patients with uncomplicated essential hypertension.»

Usual Care n=142
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Figure 3. Between-group change in daily defined dose (DDD) of
antihypertensive medications. Change is from baseline to each
follow-up,. adjusting for age, sex, and body mass index. Error
bars indicate 959 confidence interval and *P=0.008, *""P<0.001.

BP indicates blood pressure.

Sharman et al.Hypertension. 2013:62:11:-114¢




From risk assessment to risk reduction  strategies
CONCLUSION

 Reliable BP measurements
o 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







QCM post-test

o || fait plein soleill et 25 ° a Paris ; pourguoi
quitter Tours ?

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




