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Riduzione dell’incidenza di eventi coronarici (CHD) e ictus con una
riduzione della pressione sistolica di 10 mmHg e della pressione
diastolica di 5 mmHg
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Eventi CV Acuti In Italia rispetto al controllo della PA
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Million of euros

Costo Predetto degli eventi CV acuti in Italia rispetto al
controllo della PA
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Prevalence per 100 of most frequent chronic diseases
occurring independently of comorbidity (red+blue) or
without any comorbidity (blue)
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Association of elevated SBP and mortality, stratified by walking
speed, in NHANES Survey participants 65 years and older (1999-

2002)
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Gait Speed and High Blood Pressure

12-mo Mortality

Characteristic/Condition Events/No. of Patients Crude RR (95% Cl)2:¢ Adjusted RR (95% C1)b:¢
Age >80y 40/250 1.7 (1.1-2.7) NA
Male sex 37/136 1.8 (1.1-2.8) NA
Dementia (MMSE score <18) 36/113 2.4 (1.6-3.6) NA
Respiratory diseases 28/87 2.0(1.3-3.1) NA
Liver diseases 15/39 2.4 (1.4-42) NA
Chronic renal failure 44/169 1.7 (1.1-2-7) NA
Cancer 21/46 3.9 (2.1-7.3) 3.6 (2.0-6.6)
Hypertension 34/224 0.6 (0.4-0.9) 0.6 (0.3-0.9)
Charlson Index score =3 471129 2.9 (1.9-4.3) 2.4(1.5-3.9)
Drug use (>5) 41/167 1.5(1.0-2.1) 1.6 (1.1-2.7)
Malnutrition 57/198 2.2 (1.5-3.2) 1.8 (1.1-2.9
Gait speed
Group A, <15s/15m 8/100 1 [Reference] 1 [Reference]
Group B, 16-25 s/15 m 15/126 1.6 (0.7-3.7) 1.2 (0.5-2.8)
Group C, >25s/15m 30/142 2.9 (1.3-6.4) 2.2 (1.0-4.9)
Group D, unable to walk 33/93 5.4 (2.5-11.8) 4.0(1.7-9.2)

Evated blood pressure was independently associated with a lower risk of death
only among slower walkers (group C) (relative risk, 0.4; 95% CI, 0.2-0.9), and in
those unable to perform the walk test (group D) (relative risk, 0.5; 95% CI, 0.2-
1.0), but not in robust patients (groups A and B).

Rozzini R e Trabucch i M. JAMA



ORIGINAL INVESTIGATION

Rethinking the Association of High Blood Pressure
With Mortality in Elderly Adults

The Impact of Frailty

Michelle C. Odden, PhD; Carmen A. Peralta, MD, MAS; Mary N. Haan, DrPH; Kenneth E. Covinsky, MD, MPH

4 . «  qe « s
Could an excessive or indiscriminate
blood pressure reduction be harmfull for
L frail subjects? )




Hypertension and lower walking speed in the elderly: the
Three-City study

Julien Dumurgier®®®, Alexis Elbaz*°, Carole Dufouil®®, Béatrice Tavernier® and
Christophe Tzourio®®

3604 participants (65—85 years) followed every 2 years; mean follow-up duration 7.0 (0.5) years.

Model 12 Model 2°

N (%) 8 (SE) P 8 (SE) P

Cross-sectional analyses®
No hypertension 505 (31.8) Ref. Ref.
Hypertensiond 1085 (68.2) —0.043 (0.017) 0.01 —-0.036 (0.017) 0.03

Longitudinal analyses®
No hypertension 375 (36.3) Ref. Ref.
Hypertensiond 659 (63.7) 0.38 (0.19) 0.04 0.31 (0.19) 0.10

Adjusted for age, sex, and BMI. b Additional adjustment for volume of white matter

lesions (WML) Dumurgie J et al. J Hypertens 2010; 28:1506-1514
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1/ ¢ * 144
In no uncertain terms, you are as old as your arteries

Roizen MF. Real Age. 1999, Harper Collins

Early step: Late step:
Endothelial Abnormalities Atherosclerotic plaque

———

Early step: B> e Late step:

Subclinical damage ' S Cardiovascular event

e —

"Atherosclerosis is the end of a song that is sung

in the cradle” Boyd 1967



Residual level to which risk can be reduced
depends on when freatment is initiated

Overall risk reduction with treatment 25%
30%

Chronic Exposition 50%
to CVRFs

5%
Risk of CV events Death
in 10 years (%) Zanchetti A. Nature Rev Cardiol 2011



Bottom blood pressure or bottom cardiovascular risk?
How far can cardiovascular risk be reduced?

Major cardiovascular events

(% in 5 years)
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2013 ESH/ESC Guidelines
Hypertension and cognitive function

...... As cognitive disturbances in the elderly are,
at least in part, hypertension related, suitable
cognitive evaluation tests should be used in

the clinical assessment of the elderly
hypertensive.

Does cognitive dysfunction represent a “subclinical”
target organ damage in hypertension?

2013 ESH/ESC Guidelines for the management of arterial hypertension



Anatomical and perfusion images from a patient with HT
and DM and an age-matched healthy control
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and diabetes mellitus
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Hypertension Induces Brain -Amyloid Accumulation,
Cognitive Impairment and Memory Deterioration Through

Activation of Rage in Brain Vasculature
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Carnevale D et al. Hypertension . 2012 July ; 60(1): 188-197

Congo Red [N

. --




CV Risk Factors Control and Dementia Prevention -
The Earlier The Better
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-~ Synaptic dysfunction (FDG-PET/fMRI)
~ Tau-mediated neuronal injury (CSF)
== Brain structure (volumetric MRI)
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additional CV risk factors

Mura T, et al. European Journal of Neurology 2010, 17: 252-259




With advancing age, physiologic reserves are
Increasingly being used to maintain homeostasis
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Olmesartan, an Angiotensin |l Receptor Blocker, Restores
Cerebral Hypoperfusion in Elderly Patients With Hypertension

24 weeks PAS/PAD 156.2+9.9/89.1x5.5 130.4+4.2/78.2+7.0
Before Control subjects

Right Left Right Left
Callosomarginal region 37.3 £54* 37.6 = 4.8* 433 + 4.1 423+ 4.7 44.1 £ 4.7 442 *49
Precentral region 38.8 £ 5.5* 37.1 = 4.9%* 438 =411 427+ 4.7 45.0x 4.4 45.3 = 4.1
Central region 30.5.+ 6.0%* 399 + 4 5%* 452 + 3.3¢% 44,0 £ 43¢ 46.7 = 4.6 46.8 + 4.7
Parietal region 36.0 £ 7.5% 36.7 £ 4.5%* 43.9 +5.7¢ 42.4 + 4 4% 44,1 4.4 444 + 48
Angular region 39.4 + 8.2% 38.6 + 5.1%% 455417  44.0=x52% 464 +44 466 *+4.7
Temporal region 31.3: & 7.8%> 335+ 3,70 396 £5.71 39.2+ 5.5¢% 404 4.2 40.7 £ 4.1
Posterior region 40.8 =5.1* 41.2 = 4.1* 446 = 4.0 449*40 46.8 = 3.8 46.3 = 3.6
Pericallosal region 37.1 £ 5.1%% 39.2 + 4.5% 45.7x3.61 457407 45.1£42 45449
Lenticular nucleus 37.8 + 6.4* 38.2+5.2 40.0x5.1 39.5x52 448 +5.2 445+54
Thalamus 31377 33.9+6.8 332%+65 344 %65 37.3+x45  37.1*44
Hippocampus 274 +38%k 288+ 4.3% 33.1+£45t 343 X351 34.6 + 5.1 348 +5.1
Cerebellar hemisphere 46.9 + 4.1 46.0 + 4.9 47045 47.0+42 520+57 51.6*54
Whole brain (global) 3.9+ 3 Be* 43.8 £ 421 449 +5.0

Data are mean = SD (mL/100 g/min).
*P < .05

&P < 01, comparison between olmesartan-untreated subjects and control subjects.

P < .05
iP < .01, comparison between subjects before and after treatment.

Nagata R, et al. J Stroke Cerebrov Dis 2010; 19:236-240




La variazione del volume della placca (VP) dal basale a due
anni in relazione alla mediana al basale: studio MORE
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Impact of Olmesartan on

Progression of Coronary Atherosclerosis

A Serial Volumetric Intravascular Ultrasound Analysis From the OLIVUS (Impact of
OLmesarten on progression of coronary atherosclerosis: evaluation by IntraVascular

UltraSound) Trial
Baseline Medication

Control Olmesartan
n=121 n = 126 Value <
( ) ( ) R Table 6 Changes in IVUS Parameters
Aspirin (%) 100.0 100.0 NS From Baseline to Follow-Up
Beta-blocker (%) 132 127 NS
Calcium-channel blockers (%) 496 413 NS Control Olmesartan
Statins (%) 57.0 52.3 NS (n =121) (n = 126) p Value
Oral glycamic agents (%) 173 198 NS Noswnat ehnge
Insulin (%) 71 5.6 NS Atheroma volume (mm3) 7.1(1.8-12.4)* —2.6(—7.9-2.8) 0.011
Lumen volume (mm®) 0.3(—8.7-9.3) 0.4(—7.6-8.3) 0.989
Table 3 Serial Changes in Blood Pressure Vessel volume (mma) 7.8 (2.5-10.5) —2.1(—8.5-2.5) 0.178
PAV (%) 1.1(01-21)f —0.1(—0.9-0.8) 0.085
Control Olmesartan Change in total atheroma
(n = 121) (n = 126) p Value volume and PAV

Baseline Total atheroma volume (%) 5.4 (2.4-8.5) 0.6(-1.9-31) 0.016

Systolic BP (mm Hg) 1444 = 23.6* 1424 =243 NS PAV (%) 3.1 (0.7-5.6) —0.7 (—3.4-2.0) 0.038

Diastolic BP (mm Hg) 79.2 = 10.8*% 811+ 129% NS

Value within parentheses indicates 95% confidence interval. *p = 0.009; {p = 0.039 between

14-month fonow-up baseline and follow-up.

Systolic BP (mm Hg) 1379 = 25.3* 1384 - 214 NS

Diastolic BP (mm Hg) T74.7 = 14.6* 774 +~11.3*% NS

*p < 0.05 from baseline.
BP ~ blood pressure. J Am Coll Cardiol 2010,;55:976-82
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Progression of Coronary Atherosclerosis

A Serial Volumetric Intravascular Ultrasound Analysis From the OLIVUS (Impact of
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Treatment Initiation in HT

9 In general, early BP lowering treatment, before
organ damage develops, becomes irreversible or CV
events occur, appears a prudent recommendation

9 This Is the case because in high risk HTs even intense
CV drug therapy, though beneficial, is nonetheless
unable to lower total CV risk below the high risk
threshold

B AN doi:10.1093/eurheartj/eht151
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Reduction in incidence of CHD events and stroke in relation to reduction in DBP and
SBP according to drug dose, number of drugs, pretreatment DBP, and age. *BP
reductions are more uncertain and hence also reductions in disease incidence
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Does Evidence Support an Aggressive Systolic Blood
Pressure Target in the Elderly?

*»* Not a single trial was specifically conducted in elderly
hypertensive patients with systolic BP <160 mm Hg;

¢ In none of the available placebo-controlled trials did systolic
BP fall below 140 mm Hg in the treated group

* In none of the available placebo-controlled trials was 140 mm
Hg the prespecified BP target of treatment.

Zanchetti A, et al. J. Hypertens 2009; 27: 923-934



Reappraisal

of European guidelines on hypertension management: a

European Society of Hypertension Task Force document

SBP (mmHg)
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J. Hypertens 2009; 27: 2121-2158



Treatment of hypertension in patients 80 years and older: the

lower the better? A meta-analysis of randomized controlled trials
Total mortality and SBP reductions

Odds ratio (log scale)
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36% CVD

ET Pilot

25

SBP reductions in each trial

Bejan-Angoulvant T et al, J Hypertens 2010, 28:1366—-1372



Dogma Disputed: Can Aggressively Lowering Blood Pressure In
Hypertensive Patients with Coronary Artery Disease Be Dangerous?
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Messerli F, et al. Ann Intern Med. 2006;144:884-893



Dogma Disputed: Can Aggressively Lowering Blood Pressure In
Hypertensive Patients with Coronary Artery Disease Be Dangerous?

@ —CO— With revascularization*®
' .-@- Without revascularization*

Hazard Ratio
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Messerli F, et al. Ann Intern Med. 2006;144:884-893



Dogma Disputed: Can Aggressively Lowering Blood Pressure In
Hypertensive Patients with Coronary Artery Disease Be Dangerous?

Incidence of MI or Stroke, %
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Prognostic value of blood pressure in patients with high
vascular riskin ON

Primary composite end-point

Quartile 1: Baseline SBP <130 mmHg
Tertile 1: Increase by = 10 mmHg
Tertile 2: Increase by 0-10 mmHg
Tertile 3: Decrease in BP

Quartile 2: Baseline SBP 131-142 mmHg
Tertile 1: No change or increase in BP
Tertile 2: Decrease by 1-9 mmHg
Tertile 3: Decrease > 9 mmHg

Quartile 3: Baseline SBP 143-154 mmHg
Tertile 1: Decrease <6 mmHg

Tertile 2: Decrease 6-15 mmHg

Tertile 3: Decrease > 15 mmHg
Quartile 4: Baseline SBP > 154 mmHg

Tertile 1: Decrease <13 mmHg
Tertile 2: Decrease 13-24 mmHg
Tertile 3: Decrease > 24 mmHg

Sleight P. J Hypertens 2009
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Adjusted Hazard Ratio

SBP and DBP Changes in Relation With Myocardial
Infarction and Stroke in Patients With CAD

Adjusted Hazard Ratio
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for Stroke
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Messerli F, et al. Ann Intern Med. 2006;144:884-893



Adjusted Hazard Ratio

Achieved SBP and DBP in Relation With Myocardial
Infarction and Stroke in Patients With CAD

Adjusted Hazard Ratio
for Myocardial Infarction

for Stroke
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1.54 126(1.13-141) | w5  1.54
1.4 oot (8 44 st
1.34 T 1.3+ p<0.00001
1.2 Knot at 140 mmHg E Q 1.94 Knot at 82 mmHg
: Knot at 118 mmHg Reference . "g 'g ¥ Knot at 68 mmHg Reference
1.14 0.78(0.68-0.90) -- T 5 1.14 074065084
1.0 p=0.00001 v 4 p=0.00001
. Q =
0.9- ‘g L 0.9
0.8+ - 0.8+ Wald
0.7- Chi-Square DF  pvalue < 0 . Chi-Square OF _ pvalue
0‘6_ Nonlinear  0.0034 1 0.9533 0.6 _ Nonlinear  6.6078 1 0.0102
1 |l 1 I T T T L} Ll 1 1 I Ll Ll Ll l 1
115 120 125 130 135 140 145 150 155 160 65 70 79 80 85 90 95

Time-varying Blood Pressure, mmHg

Messerli F, et al. Ann Intern Med. 2006;144:884-893



Dogma Disputed: Can Aggressively Lowering Blood Pressure In
Hypertensive Patients with Coronary Artery Disease Be Dangerous?
35

30 [ Stroke

25 —

20 —

15 =

10

1 h s

I |
60 >60 to >70 to >80 to >90 to >100 to >110

70 80 90 100 110
Diastolic Blood Pressure, mm Hg

Incidence of MI or Stroke, %

Messerli F, et al. Ann Intern Med. 2006;144:884-893



Comments, Opinions & Reviews

Blood Pressure Reduction for Vascular Risk
Is There a Price To Be Paid?

Jonathan Birns, BSc, MRCP; Hugh Markus, DM, FRCP; Lalit Kalra, MD, PhD, FRCP

Abstract—The importance of lowering blood pressure (BP) in hypertensive subjects is well-known and recent studies
suggest that lowering of BP in patients who may already be in the normotensive range further reduces the risk of
vascular events, particularly stroke. Epidemiological data have also shown that lower BP and antihypertensive treatment
may be associated with cognitive impairment once cerebrovascular disease is established. However, the relationship
between hypertension and cerebrovascular disease is more complex than suggested by epidemiological or intervention
studies. Cerebral imaging studies have shown that cerebral blood flow (CBF) is reduced in areas of small-vessel disease
(SVD) and the degree of hypoperfusion correlates with disease severity. Furthermore, impaired neuropsychological
performance has been found to correlate with cerebral hypoperfusion in patients with established SVD. These findings
raise questions surrounding the desirability of lowering of BP beyond a certain level in such patients. It is conceivable
that indiscriminate BP reduction may compromise cerebral perfusion and function in these patients, increasing the risk
of cognitive decline and cerebrovascular disease progression. Randomized clinical trials addressing the relationship
between antihypertensive treatment and vascular cognitive impairment are lacking. Further studies are therefore needed
to assess the cognitive consequences of BP reduction in people with established cerebrovascular disease. This will help
to direct appropriate protective strategies and treatments in a vulnerable group of people, many of whom have
hypertension and cerebrovascular disease at the same time. (Stroke. 2005;36:1308-1313.)

Key Words: cerebrovascular disorders m cognition m hypertension




Normal cerebral autoregulation curve with its lower and upper
limits of MAP, and a narrowed range with a steeper curve.
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Normal cerebral autoregulation curve with its lower and upper
limits of MAP, and a narrowed range with a steeper curve.
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Antihypertensive treatment in patients with cerebrovascular disease: the

lower the better? The SMART study

—0— high pCBF (highest two tertiles; <47 ml/min per 100 ml)
—@— low pCBF (highest two tertiles; >47 ml/min per 100 ml)

Cortical gray matter volume (% ICV)

37.5

oo
=
o

35.5 7

35.0 1

|

<120 120-140 >140
Systolic blood pressure (mmHg)

Cortical gray matter volume (% ICV)

37.5

37.0

965 patients (mean age
58+ 10 years) with
atherosclerotic disease

<50 50—70 >70
Pulse pressure (mmHg)

Muller M, et al. J Hypertens 2010; 28:1498-1505



Epidemiological studies of hypotension and
cognitive decline

Study name n, age Follow-up Outcomes BP Covariates Associations with cognitive tasks
(years) (years) measures
ARICB4 12,702, 12 Neuropsychological OH, HTN D, E, RF OH associated with worse cognition
50-60 tests (Digit Symbol Substitution and Word
Fluency tests)
MPP2é 722 men, 20 Cardiac disease OH, HTN D, RF OH associated with increased age, low
50-55 stroke, mortality body mass, HTN, antihypertensive

treatment, DM, smoking, coronary
events, stroke, and all-cause mortality

Helsinki Ageing 650, 10 MMSE OH, HTN D, RF Low BP associated with MMSE <24;
Study®’ 75-85 HTN unrelated to cognition

Abbreviations: ARIC, Atherosclerosis Risk in Communities; BP, blood pressure; D, demographic variables;
DM, diabetes mellitus; E, education; HTN, hypertension;

OH, orthostatic hypotension; MPP, Malm6 Preventive Project; MMSE, minimental state examination; RF,
risk factors (BMI, DM, HTN, cholesterol, smoking).

Knecht S et al. Hypertension 2008; 51: 663-668



Epidemiological studies of
Blood Pressure and Dementia

Study name n, age Study Outcomes BP and other Covariates Associations with cognitive tasks
(years) period outcome
measures
Baltimore**%% 101, Cross- Neuropsychological BP D, E AD prevalence associated with SBP
53-84 sectional tests <130mmHg and DBP <70 mmHg
Memory
Honolulu 1,890, 32 years Dementia, AD, VaD SBP, DBP D, HTN SBP and DBP increased from midlife
Heart 45-65 at follow-up to late life, but decreased again in
Program/ enroliment, late life; dementia associated with
Honolulu-Asia 83+3.8 at SBP rise from midlife to late life,
Aging®® follow-up and with a greater SBP decrease
(210 mmHg) in late life
OPTIMA® 477, 5years CAMCOG BP D AD progression associated in a
=60 follow-up U-shape curve with DBP
>110mmHg and <60 mmHg; SBP
not related to AD progression
US Veteran 819 enrolled, 4 years Dementia BP control with D, CVD, ARBs associated with lower
Affairs 491 men follow-up ARBs, lisinopril, DM incidence of AD and any dementia
database'** with CVD, or other CVD compared with lisinopril and other
>65 drugs CVD drugs

Knecht S et al. Hypertension 2008; 51: 663-668



The Risk of Hip Fracture After Initiating
Antihypertensive Drugs in the Elderly

Any antihypertensive drug
Thiazide diuretics

ACE inhibitors

ARBs

CCBs

BBs

0.0

I |

2.0 3.0 4.0
Incidence Rate Ratio

Butt et al. Arch Intern Med 19 november 2012



Antihypertensive treatment strategies in the elderly

Recommendations

Class Level

In elderly hypertensives with SBP 2160 mmHg there is
solid evidence to recommend reducing SBP to
between 150 and 140 mmHg.

In fit elderly patients <80 years old antihypertensive
treatment may be considered at SBP values 2140
mmHg with a target SBP <140 mmHg if freatment is well
tolerated.

In individuals older than 80 years with an initial SBP 2160
mmHg it is recommended to reduce SBP to between
150 and 140 mmHg, provided they are in good
physical and mental conditions.

lIb

2013 ESH-ESC Guidelines, J Hypertens 2013



Antihypertensive treatment strategies in the elderly

Recommendations Class Level

In frail elderly patients, it isrecommended to leave
decisions on antinypertensive therapy to the treating
physician, and based on monitoring of the clinical
effects of freatment.

2013 ESH-ESC Guidelines, J Hypertens 2013



Antihypertensive treatment strategies in the elderly

Recommendations Class Level

In frail elderly patients, it isrecommended to leave
decisions on antinypertensive therapy to the treating
physician, and based on monitoring of the clinical
effects of freatment.

Continuation of well-tolerated antihypertensive lla
treatment should be considered when a treated
individual becomes octogenarian.

2013 ESH-ESC Guidelines, J Hypertens 2013



Subgroup and per-protocol analyses from the
Hypertension in the Very Elderly lrial

Nigel Beckett®, Ruth Peters®, Gastone Leonetti®, Joe Duggan®, Robert Fagard®, Lut Thijs9,
Krzysztof Narkiewicz®, Terry McCormack®, Winston Banya?, Astrid Fletcher9, Christopher Bulpitt?,
on behalf of the HYVET study group”

Subgroup continuing Subgroup starting
treatment vs. no treatment treatment vs. no treatment
(placebo): n: 2486 (placebo): n: 1359
HR Cl HR Cl
Total mortality 0.71 0.56-0.90 0.95 0.69-1.31
CV mortality 0.69 0.50-0.97 0.94 0.61-1.47
All strokes 0.69 0.44-1.07 0.73 0.39-1.36
Heart failure 0.42 0.23-0.76 0.28 0.12-0.65
All CV events 0.65 0.50-0.86 0.69 0.48-0.99

What do we know about the risks of stopping
antihypertensive treatment?

Bo Carlbe J Hypertens 2014, 32:1400-1401 _
FRT Journal of Hypertension 2014, 32:1478-1487




Controllo pressorio e protezione d’organo:

Se par.
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c’é un prezzo da pagare?

iamo disoldi...e cost—effectlye

. 7e : /\” )
iamo di salute individuale... dlp de

3 '\

» da come sta l'anziano | "\‘a,‘ ff
" '\1 | / ', 1 {
3 /s

» da quando trattiamo l'anziano/ | | |
| i ATY

» da quanto trattiamo I’ anziano \,

';‘
e |
b \

» da come trattiamo l’anzmgp\ L3

O /'/L:'””

#.:ff

11°%



Initiation of lifestyle changes and
antihypertensive drug treatment

Blood Pressure (mmHg)
Other risk factors,
asymptomatic organ damage ngh normal Grade | HT Grade 2 HT Grade 3 HT
or disease SBP 130-139 SBP 140159 SBP 160179 SBP =180
or DBP 85-89 or DBP 90-99 or DBP 100-109 or DBP 2110
SLpe g * Lifestyle changes
¢ . for several weeks ;
No other RF * No BP intervention . * Immediate BP drugs
s e cargeting <140/90
targeting <140/90 EFEHE
» Lifestyle changes » Lifestyle changes o Lifastile clianges
for several weeks for several :
1-2 RF * Immediate BP drugs
* Then add BP drugs tarseting <140/90
targeting <140/90 targeting <140/90 BENS
* Lifestyle changes pr * Lifestyle changes
>3 RF for several weeks : t‘;&;xe Shanges * Immediate BP drugs
5 * Then add BP drugs g targeting <140/90

targeting <MOI90) | targeting <140/90

» Lifestyle changes » Lifestyle changes » Lifestyle changes
* BP drugs * BP drugs * Immediate BP drugs
targeting <140/90 targeting <140/90 targeting <140/90

* Lifestyle changes

OD, CKD stage 3 or diabetes « No BP intervention

Symptomatic CVD, Ui s * Lifestyle changes * Lifestyle changes * Lifestyle changes
CKD stage 24 or ) NoSB; - :vg:;ion * BP drugs * BP drugs * Immediate BP drugs
diabetes with OD/RFs =B targeting <140/90 targeting <140/90 targeting <I40/90

BP = blood pressure; CKD = chronic kidney disease: CV = cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure; HT = hypertension;
OD = organ damage; RF = risk factor; SBP = systolic blood pressure. 2013 ESH-ESC Guidelines, J Hypertens 2013
’



Sodium Reduction and Weight Loss in the Treatment
of Hypertension in Older Persons: TONE study

100 1

------ Sodium Reduction and Weight Loss (n=147)
----- - Sodium Reduction (n=144)

- - - - Weight Loss (n=147)

— Usual Care (n=147)

O\O '1‘-“ ’ N --._‘-
o i T Lt 52.1%
o R 50.0% .
o i N s G P 43.6%
[ L s e T eemsamnneanny
L Ny I ®
'S 40- e T e . -
o R&)‘ﬁm_" ________
IC 30+ 32.0% ‘_\_"'—""‘-‘—_\_‘_
29.0% ®
20 - 23.9% |
. ; 16.3%
104 Hazard Ratios Relative to Usual Care
Sodium Reduction and Weight Loss: 0.47 (95% CI, 0.35-0.64), P< .001
01/ Sodium Reduction: 0.60 (95% Cl, 0.45-0.80), P<.001
Weight Loss: 0.64 (95% Cl, 0.49-0.85), P=.002
6 12 18 24 30

Time After Drug Withdrawal, mo

Whelton PK et al. JAMA. 1998:;279:839-846



Antihypertensive treatment strategies in the elderly

Recommendations Class | Level
lla

All hypertensive agents are recommended and can A

be used in the elderly, although diuretics and calcium

antagonists may be preferred in isolated systolic

hypertension.

2013 ESH-ESC Guidelines, J Hypertens 2013



Target Blood Pressure for Treatment of Isolated Systolic Hypertension in
the Elderly. Valsartan in Elderly Isolated Systolic Hypertension Study

mmHg 3260 patients, aged 70 to 84 years with ISH, (160 to 199 mm HgQ)

180 - @ Moderate control group
O Strict control group
160 -
140 - ;‘
F
120 -
p<0.001 (ANOVA)

100 -

p<0.001 (ANOVA)

60

O 3 6 912 15 18 21 24 27 30 33 36 39 42

months
Ogihara T, et al. Hypertension. 2010;56:196-202



Target Blood Pressure for Treatment of Isolated Systolic Hypertension in
the Elderly. Valsartan in Elderly Isolated Systolic Hypertension Study

Primary end point: composite of SD, fatal and nonfatal stroke, fatal and nonfatal MI, HF death, other CV death,
unplanned hospitalization because of CV diseases, and renal dysfunction.

0.10o  sreeeme Moderate control group (12.0/1000patients-year)
— Strict control group (10.6/1000patients-year)
2]
+ 0.08
)
=
®
g 0.06 ~ p=0.383 (log-rank test)
*§ Hazard ratio (95%CIl): 0.89 (0.60-1.31)
® 0.04-
-
)
L=
E 0.02 -
0.00
0 6 12 18 24 36 30 42
Number of patients followed months of follow-up
Strict 1545 1482 1408 1336 1306 1285 924 336

Moderate 1534 1461 1375 1304 1279 12695 902 3395
Ogihara T, et al. Hypertension. 2010;56:196-202



Drugs to be preferred in specific conditions

Condition

Drug

Asymptomatic organ damage

LVH

ACE inhibitor, calcium antagonist, ARB

Asymptomatic atherosclerosis

Calcium antagonist, ACE inhibitor

Microalbuminuria

Renal dysfunction

ACE inhibitor, ARB
ACE inhibitor, ARB

Clinical CV event

Previous stroke

Any agent effectively lowering BP

Previous myocardial infarction

Angina pectoris

BB, ACE inhibitor, ARB

BB, calcium antagonist

Heart failure

Diuretic, BB, ACE inhibitor, ARB, mineralocorticoid receptor antagonists

Aortic aneurysm

BB

Atrial fibrillation, prevention

Consider ARB, ACE inhibitor, BB or mineralocorticoid receptor antagonist

Atrial fibrillation, ventricular rate control

BB, non-dihydropyridine calcium antagonist

ESRD/proteinuria ACE inhibitor, ARB

Peripheral artery disease ACE inhibitor, calcium antagonist
Other

ISH (elderly) Diuretic, calcium antagonist

Metabolic syndrome

Diabetes mellitus

ACE inhibitor, ARB, calcium antagonist
ACE inhibitor, ARB

Pregnancy

Methyldopa, BB, calcium antagonist

Blacks

Diuretic, calcium antagonist

2013 ESH-ESC Guidelines, J Hypertens 2013




Renin-angiotensin system
and cardiovascular risk

Oxidative stress Inflammation
NAD(P)H oxidase activity T Vascular permeability T, leucocyte infiltration T
Reactive oxygen species T Activation of signalling pathways (NFkB...)

LDL peroxidation, LOX-1 T

Production of inflammatory mediators

. - = Adhesion molecules (VCAM-1, ICAM-1...)
Ang IOtenSI n ” = Chemokines (MCP-1, interleukin 8...)
= Cytokines (interleukin 1& 6, TNFa...)
Nitric oxide 1 = Growth factors
Vasoconstriction Proliferation of VSMCs
PAI-1 activation Matrix deposition
Platelet aggregation MMP activation
Endothelial dysfunction Tissue remodelling

Schmieder et al. Lancet 2007;369:1208-1219



Arterial aging:
it 1s an immutable cardiovascular risk factor?

Mortality Burden of Disease
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Antihypertensive efficacy and safety of olmesartan medoxomil and ramipril in
elderly patients with mild to moderate essential hypertension: the ESPORT study

1102 elderly hypertensivs (65—-89 years) ITT population (n = 1081)
DBP, 90-109 mmHg and/or Week 2 Week 6 Week 12

SBP, 140-179 mmHg) =3 ’
: : =)
Target nondiabetics T 10+
<140/90 mmhg E i L —
(a
: : o .15 —
Target diabetics 2 TR
<130/80 mmhg {
-20 -~ - ew—
146+13 147%13 141+13 144+14 138+13 140+14
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0
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- 5 \J’-I
g | W -
g L. % —J
10 =
% L wan
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Malacco E, et al. J Hypertens 2010;28:2342-2350



Antihypertensive efficacy and safety of olmesartan medoxomil and ramipril in
elderly patients with mild to moderate essential hypertension: the ESPORT study

1102 elderly hypertensive patients (65—89 years)
DBP, 90-109 mmHg and/or ITT population (n = 1081)
SBP, 140-179 mmHg) - Olm Ram

G0 — — * —

S0 T **

Target nondiabetics
<140/90 mmhg

Target diabetics
<130/80 mmhg

Normalized patients (%)

Weeak 2 Week 6 Week 12
. — % —

=1 — **—I

. — */

Normalized or
responder patients (%)
=]
|

O R (@] R O R
Week 2 Week 6 Week 12
Malacco E, et al. J Hypertens 2010;28:2342-2350



Antihypertensive efficacy and safety of olmesartan medoxomil and ramipril in
elderly patients with mild to moderate essential hypertension: the ESPORT study

Hours from drug intake
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Malacco E, et al. J Hypertens 2010;28:2342-2350



24 hour and early morning blood pressure control of Olmesartan vs.
Ramipril in elderly hypertensive patients: ESPORT study

ASBP (mmHg)

ADBP (mmHg)

All subjects (n=715)
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Ombonis S et al. J Hypertens 2012



Percentage of People in Outcomes Trials of the Elderly Taking
2 or More Antihypertensive Medications

Trial Name/SBP Achieved

ACCOMPLISH

CONVINCE
INVEST
ALLHAT
HYVET

Australian HTN

LIFE

SHEP
STONE
STOP-2
EWPHE
Syst-Eur
MRC-Elderly

Syst-China (not reported)

(131 mmHg)

(136 mmHg)

(136 mmHg)
(138 mmHg)
(138 mmHg)
(142 mmHg)
(143 mmHg)
(146 mmHg)
(147 mmHg)
(151 mmHg)
(151 mmHg)
(151 mmHg)
(153 mmHg)
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JACC Vol. 57, No. 20, 2011
Hypertension in the Elderly May 17, 2011:2037-114



Possible combinations of classes of
antihypertensive drugs

Thiazide diuretics

Angiotensin-receptor |
blockers

Beta-blockers

Other
antihypertensives

Calcium
antagonists

ACE inhibitors

2013 ESH-ESC Guidelines, J Hypertens 2013



Razionale per la terapia di combinazione:
due farmaci sono piu efficaci di uno

Aggiunta di un farmaco . Raddoppio della dose di un farmaco
di un’altra classe 1.16 (dalla dose standard a quella doppia)

1.4 7

1.04 1.00

Rapporto tra riduzione pressoria incrementale
osservata e riduzione pressoria attesa

Tiazidici Beta bloccanti ACEI CCB Tutte le classi

ACE], inibitori dell’angiotensin-converting enzyme;

CCB, calcio antagonisti
Wald et al. Am J Med 2009;122:290-300.



The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

DRUG THERAPY

Adherence to Medication

Lars Osterberg, M.D., and Terrence Blaschke, M.D.

r

Drugs don't work in patients who don't take them.
— C. Everett Koop, M.D.

J




Drug adherence to olmesartan/amlodipine fixed
combination in an Italian clinical practice setting

m 6-months period before @ 6-months period after

* * *

76.0 80.7 78.7
61.5

Subjects (%)

Subjects previously treated Subjects previously treated Total patients who moved to
with olmesartan and with olmesartan or olmesartan/amlodipine
amlodipine amlodipine

Degli Esposti L et al. ClinicoEconomics and Outcomes Research 2014:6 209-216



Controllo pressorio e protezione d’organo:
c'e un prezzo da pagare?




Controllo pressorio e protezione d’organo:
c'e un prezzo da pagare?







2007 ESH/ESC Guidelines
Criteri di scelta tra monoterapia e terapia di associazione

Scegliere tra Marcato incremento pressorio
Rischio CV elevato o molto elevato

Rischio CV basso/moderato

biettivo pressorio convenzionale J \[\

Obiettivo pressorio pil ambizioso

Lieve incremento pressorio
0]

| Monoterapia
a basso dosaggio

Se non si riesce ad ottenere
I'obiettivo pressorio

Raggiungere il Modifica del farmaco Raggiungere il dosaggio Aggiungere un terzo
dosaggio pieno iniziando a basso dosaggio pieno dell’associazione  farmaco a basso dosaggio

Associazione di 2 farmaci
a basso dosaggio

Se non si riesce ad ottenere
I'obiettivo pressorio

Associare tra loro 2-3

. o Monoterapia
farmaci a dosaggio pienot———

- ar Associare tra loro tre farmaci a dosaggio
a dosaggio pieno

pieno



GRADING evidence: CLASS

Classes of Definition Suggested wording to use
Recommendations

2013 ESH-ESC Guidelines, J Hypertens 2013



GRADING evidence: LEVEL

Level of Data derived from multiple
randomized clinical trials or
meta-analyses.

evidence A

Level of Consensus of opinion of the
experts and/or small studies,

evidence C refrospective studies, registries.

2013 ESH-ESC Guidelines, J Hypertens 2013



*¥BHS

British Hypertension Society

( Aged under 55 years ) Aged over 55 years or
black person of African
or Caribbean family origin
of any age

Step 1 (A ) C
Step 2 ( A+C )
/

Key )

A — ACE inhibitor or angiotensin |l
receptor blocker (ARB)'®

C ~ Calcium-channel blocker

19
Step 3 ( A+C+D ) SRR
: \D — Thiazide-like diuretic P
Resistant hypertension
1 H 120,21
Step 4 A + C + D + consider further diuretic

or alpha-blocker or beta-blocker??
Consider seeking expert advice




