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Atherosclerosis is a chronic disease which may progress silently
over many years
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Adapted from Stary HC et al. Circulation. 1995;92:1355-1374.
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ACC - www.acc.org Hirsch et al 2005
AHA - www.americanheart.org ACC/AHA Practice Guidelines eddh
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Figure 6. Ankle-brachial index. DP indicates dorsalis pedis; and PT, posterior tibial artery. Adapted with permission from Hiatt WR. . .
Medical treatment of peripheral arterial disease and claudication. N Engl J Med 2001;344:1602-21 (158a). Copyright © 2001
Massachusatts Madical Society. All rights resered. ACC/AHA 2005 PAD gL"de“neS
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d: distance

PWV = d/t (m/sec)
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Pathophysiological link

Aortic

Vlachopoulos Ch et al. Curr Hypertens Rep 2000
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Pathophysiological link

Isolated systolic hypertension: aortic stiffness &
iIncreased wave reflections

Aortic

" HeeTeooooo Ag’e’ "t \;/TSH oooooooooo ; o000 %o Ag&: 74 yf|5H

Vlachopoulos Ch et al. Curr Hypertens Rep 2000
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Figure 1

Tomiyama H et al. AJH in press
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Classification No. subjects No. subjects not

developing developing

hyvpertension hypertension
haPWV 1st =13.50 misec | 30 131 Positive predictive
(n=161) - S 1T

baPWV 1st <13.50 misec | 28 H88 Negative predictive
(n=616) value = 95%

BMI 1st =250 (n=271) 33 238 Positive predictive
N value = 12%
BMI 15t <250 (n=508) 22 481 MNegative predictive

value = 95%

baPWV 1st =13.5 plus 18 45 Positive predictive
BMI 1st =250 (n=63) value = 28%

Other than haPWWV 1st 40 674 MNegative predictive
=13.5 plus BMI 1st =25.0 value = 94%
(n=714)

Tomiyama H et al. AJH in press
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REASON study
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E 301 =
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= 204
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1“‘
CF PW WV, tertiles

Percentage of Patients With Effective Blood
Pressure Control After 12 Wlonths of Treatment

*Population with increased dosage (n = 154), similar results were found in tha
whole population (n =375) after 2 months, i.e., baefore dosage increase, and
at 12 months. CF PWW, = baseline carotid-femoral pulse wave velocity.

Protogerou A et al. JACC 2009
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whole population (n =375) after 2 months, i.e., baefore dosage increase, and
at 12 months. CF PWY, = baseline carctid-femoral pulse wave velocity.

Protogerou A et al. JACC 2009
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Arterial stiffness: Pulse wave velocity

L 'Eyel duecec aploduvoutkec GUVETELEG
0 Kabopilel tov eavotvmo e AY

O Eivat onuavtikoc mpoyvmoTikoc OeikTne yio TNy epuavion AY

O Eivat onuavtikoc TpoyvmoTikog dEIKTNE TNE OVTOTOKPIoNG OTIV
OVTIVTTEPTAGIKT) QOPUUKEVTIKT] OLy®YN

O Eivat onuavtikoc mpoyvemoTikog deiktne Ovnoindtntog Kot voopotnTog
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Arterial stiffness: Pulse wave velocity

A Probability of overall survival
1 —
E I- PWV <94 nrs
0.‘?5.: .
: 9.4<PWV <12.0 s PWV is an
: iIndependent
0.50 - .
. predictor of
] mortality in pts with
0.25
. end-stage renal
. PWV>12.0ms .
0 ] disease
---------- T
0 3I5 70 105 140
&1 81 78 77 75
&0 75 67 64 64
& &9 46 35 29
Duration of follow-up (months)

Blacher J, et al. Circulation 1998
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Arterial stiffness: Pulse wave velocity

Total Mortality
0.2 -
‘E 015 7 P-value for Log- Rank =t
E 01 - Statistic = 0.02 _r_#,;,/
s e o
< 005 - e In general healthy older adults,
o« " == . . . .
i L R L aortic PWV is associated with
6 12 18 24 30 36 42 48 54 60 66
Months on Study increased CV and total
SQl--@ . Q- Q4 mortality
CV Mortality
o 0.1
E P-value for Log- Rank e *
"3 0.05 Statistic = 0.004 R : e
= |
6 12 18 24 30 36 42 48 54 60 66
Months on Study ; ;
Sutton-Tyrrell K, et al. Circulation 2005
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In pts with end-stage renal disease, a decrease In stiffness was independently
associated with a survival benefit

ke B T B Negative APWV
;| | e
A -0 § Ok -~ P E
s P - z
5 -2 8 & -2 s
° 110 - % g 110 :
s 11 7 3 -1 &
3 "y o3 & L Positive APWV
2 - | 1 ]
: 0§ 1 1 [°¢ 0 rr— )
= — 0 35 70 105 140
100 Lg 100 - Lg
End of
Inclusion  attarget BP fnllill:sv?lzp Inclugion at target BP foll'::w?up 106 Y 82 77 76
Survivars Non-survivors 50 32 18 16 15

Duration of follow-up (months)

Guerin AP, J et al. Circulation 2001
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Tabls 4 Availlabillty prognostic value and cost of some markers of
ES I I 2007 argan damage (scored fram 0 o 4 plusas)
O prachcnies
Pelarkairs vak. Feailabdiny  Goat
++ I +
4 P b
H
il ot B

Hacrecard graphy
Eohacar chagraphy

S nins

Predictive value Availability
ECG ++ ++++ +

ECHOCARDIOGRAPHY +++ +++ ++
CAROTID IMT +++ +++ ++
ANKLE BRACHIAL INDEX +++ ++ +
ARTERIAL STIFFNESS +++ + ++
CORONARY CALCIUM CONTENT + + ++++
CARDIO/VASCULAR TISSUE COMP. ? + ++
ENDOTHELIAL DSYFUNCTION ++ + +4++
WHITE MATTER LESSIONS ? ++ ++++
GFR +++ ++++ +

MICROLBUMINUREA
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ESH 2007

Table & Conditions favouring use of some antihypertensive drugs versus others

Thiazide diuretics

® |solated systolic hypertension (eldedy)
* Heart failure

® Hyperension in blacks

ACE inhibitors

® Heart failune

& LV dysfunction

& Post-myocardial infarction
& Diabetic nephropathy

& MNon-diabetic nephropathy
& LV hypartrophy

& Carotid atherosclernsis

® Proteinuna’Microalbuminuria
& Atrial fibrillation

& Metabolic syndrome

EBeta-blockers

* Angina pectoris

® Fost-myocandial infarction
* Heart failure

® Tachyarhythmias

* Glaucoma

® Fregnancy

Angiotensin receptor antagonists
Heart failure

Post-my ocardial infarction

Diabetic nephropathy
ProteinunaMicroalbuminunia

LV hypertrophy

& Atrial fibrllation

& Metabolic syndrome

& ACEkinduced cough

Calcium antagonists (dihydropyridines)
® |solated systolic hypertension (elderly)

* Angina pectoris

® LV hyperdrophy

® Carnotid/Comnary Atherosclerosis

® Fregnancy

® Hypertension in blacks

Diuretics (antialdosterone)
# Hearl failure
& Post-myocardial infarction

Calcium antagonists
(verapamil/diltiazem}

* Angina pectoris

» Carotid atherosclerosis

® Supraventricular tachycarmdia

Loop diuretics
® End stage renal disease
o Hear failure

ACEl: ACE inhibitors; LV: Left Ventrcle.
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ESH 2007

Table & Conditions favouring use of some antihypertensive drugs versus others

Thiazide diuretics Beta-blockers
® |solated systolic hypertension (eldedy)  ® Angina pectoris
® Heart failune ® Fost-myocandial infarction
® Hyperension in blacks ® Heart failune
® Tachyarhythmias
® Glaucoma
® Fregnancy
ACE inhibitors Angiotensin receptor antagonists

# Hearl failume # Hearl failume

& Froteinuna’/MicroalBuminuria
& Atrial fibrllation
& Metabolic syndrome

Calcium antagonists (dihydropyridines)
® |solated systolic hypertension (elderly)

* Angina pectoris

® LV hyperdrophy

® Carnotid/Comnary Atherosclerosis

® Fregnancy

® Hypertension in blacks

Diuretics (antialdosterone)
# Hearl failure
& Post-myocardial infarction

Calcium antagonists
(verapamil/diltiazem}

* Angina pectoris

» Carotid atherosclerosis

® Supraventricular tachycarmdia

Loop diuretics
® End stage renal disease
o Hear failure

ACEl: ACE inhibitors; LV: Left Ventrcle.
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ESH 2007

Table & Conditions favouring use of some antihypertensive drugs versus others

Thiazide diuretics Beta-blockers Calcium antagonists (dihydropyridines) Calcium antagomsts
® |solated systolic hypertension (eldedy) * Angina pectoris ® |splated systolic hyperigoaion leldesh

® Heart failune ® Fost-myocandial infarction * Angina pectoris
® Hyperension in blacks ® Heart failune ® LV hyperdrophy
® Tachyarhythmias ® Carotid/Coronary Athef
® Glaucoma ® Fregnancy h I
" pueoma iscaiammm A\ sy mptomatic atherosclerosis
ACE inhibitors Angiotensin receptor antagonists Diuretics (antialdosterone) Loop diuretics
& Heart failure & Heart failume & Heart failure ® End stage renal disease

& Post-myocardial infarction & Heart failure

Froteinuna/Microalburminura
& Atrial fibrllation
& Metabolic syndrome

ACEl: ACE inhibitors; LV: Left Ventrcle.
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ESH 2007 Box 11 Position statement: Antihypertensive

treatment: Preferred drugs

Subclinical organ damage

[.%H ACEIL CA, ARB

Asympromatic athersclerosis OA, ACE]

M icroalbummimuria ACEL ARRB

Renmal dysfunction ACEL ARB

Clinical event

Previos stuoke any BF lowerning apent

Prreviows M BB, ACEL ARB

Adging pectodis BE, A

Heart Failwre divretics, BE, ACEL
ARE, anmtialdosterone
apeanls

Aorial Abeillation

Recurment ARE, ACEI
Pt ime mt BE, non-dilhydopindine

A

ESRIYproasimaria ACEL ARE, loop
divretics

Peripherl anery discase A

Condition

ISH fzldarly) dinrenes, OA

Mewmbaolic symndiome ACEL ARB, CA

[Miabetes mellits ACEIL ARB

Pregnancy CA, methyldops, BE

Blacks divrencs, OA

Abbreviations: LVH: left wventicular by percrophy;
I5H: isolared syswolic hyperension; BESRIY renal
failure; ACELDL ACE inhibitors; ARB: angiotensin
recepler antagonists; Ofe calcium antagonists; BE:
B-hlockers
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Box 11 Position statement: Antihypertensive
treatment: Preferred drugs

beclinical organ damage

Asymptomatic atherosclerosis
ACEI, CCB

nical event

Previ » FIRET 0TI
Frevios MI BE, ACEL ARBE
Anging pectoris BE, A
Heart Failure divretics, BE, ACEL
ARHE, amialdosterone
agEins
Aarial Gbrillation
Recurremnt ARRB, ACEI
Pt ime mt BE, non-dilhydopindine
CA
ESRIYproasimaria ACEL ARE, loop
dinretics
Peripherl anery discase CA
Condition
ISH fzldarly) dinrenes, OA
Mewmbaolic symndiome ACEL ARB, CA
[Miaberss mellivs ACEL ARB
Pregnancy CA, methyldops, BE
Blacks dinrenes, OA

Abbreviations: LVH: left wventicular by percrophy;
I5H: isolared syswolic hyperension; BESRIY renal
failure; ACELDL ACE inhibitors; ARB: angiotensin
recepler antagonists; Ofe calcium antagonists; BE:
B-hlockers
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Box 11 Position statement: Antihypertensive
treatment: Preferred drugs

beclinical organ damage

Asymptomatic atherosclerosis
ACEI, CCB

nical event

Previ » FIRET 0TI
Frevios MI BE, ACEL ARBE
Anging pectoris BE, A
Heart Failure diuretics, BE, ACEL
ARB, amialdostenone
c o agEins
No comment on arterial stiffness RS
Recurremnt ARRB, ACEI
Pt ime mt BE, non-dilhydopindine
CA
ESRIYproasimaria ACEL ARE, loop
dinretics
Peripherl anery discase CA
Condition
ISH fzldarly) dinrenes, OA
Mewmbaolic symndiome ACEL ARB, CA
[igheres mellivs ACEL ARB
Pregnancy CA, methyldops, BE
Flsclks diuretics, GA

Abbreviations: LVH: left wventicular by percrophy;
I5H: isolared syswolic hyperension; BESRIY renal
failure; ACELDL ACE inhibitors; ARB: angiotensin
recepler antagonists; Ofe calcium antagonists; BE:
B-hlockers
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How to restore: PWV

Nitrates | /- | || | ]]

CCB ,, | 1] [
B-blockers | | /1 | /1

ACE Y Il L

Arterial stiffness reduction: dose dependent — pressure independent
- related to increased survival

- . no effect, l: reduction, *: passive or active, ** even in the absence of PBP decrease or more (PBP/CBP)
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RAMIPRIL

How to restore: PWV

o ) Brachial Central 80 1 *
2 :
% -2 @
£ O 504 T —— Control
oS 4 @ s Ramiprilat
QT =
o E -5 4 —_—
Q= * )
% — 8 | E 40 1 * *
B 1 ——= Placebo 3
= 1 . w
) s Ramipril o
< -12 % 20 4
g -
a
0.15 1.0
o 012 % o0 Collagen Elastin Fibrillin-1
E 009 £ 9]
E S 05
E 006 g 0
S .
< 003 o
R < 15 Without reducing BP significantly
: 2.0
-0.03 25

Ahimastos A et al., Hypertension 2006
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Fig. 2

Blood pressure (mmHg)

Normal
Other risk factors SBP 120-189
0D or disease o
DBP 80 -84

Mo other risk factoss

1=2rigk lmetors

=3 risk factors, MS

or OD Lifestyle changes

Lifestyla changes

Dtabates

Established CV ov
ienal disange

Initiation of artihypertensive treatment.

High narmal Grada 1 HT Grada 2 HT Grade IHT

SBP 130-139 SBP 140-150 SBP 160-170 SBP2180
or ar of or

DBP 8584 DBP 90-%9 DBP 100-109 DBPZ110

Lifastyla changes
for several woehs
than drug freatmeant
it BP uncontroilod

Litestyls changes Lifastyle changes
for sowveral weeks lor several weeks
than drug treatment | then drug treatmeant
it BP uncontrolied it BP uncontrolked
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XYMIIEPAXMATA - OEMATA TT1OY IIPEITEI NA AY®OYN

Y mdpyovv OeiKTEC 01 0OTO101 UTOPOVV VO AVIYVEDCOVV TTPMIUN
VITOKALVIKN apTtnplakn PAGEN

Ot ogixtec avtol pmopovv va fondncovy otV KaAdTEPT GTAO0-
TOINGMN TOL KAPOLOYYELKOD KIVODVOL

Aev vTAPYOLY AKOLOL ELOKAL PAPLLOKOL
Aev &rovv axoua Bpebet ta BEATIOTA PLGIOAOYIKE OpLaL

Ot teyvikéc etvarl amAéc aAld OV elval apKETE OT0LOEOOUEVEC
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