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QUANTO CONTA LA VARIABILITA DELLA PRESSIONE
ARTERIOSA?
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Factors Involved in 24h BP Variability

; VYasomotion
Genetic factors Mechanical

factors
N \ + +/

Behavioural + BP «——— Arterial stiffness

- -/+

factors 1abili
Varlablllty <——— Humoral/Local factors

AR

" Baro(and other)reflexes

Environmental
stimuli

Ventilation

Rhythmic influences
(probably with central origin)

Mod. by Mancia G, Hypertension 2012; 60: 512



Tipo di variabilita pressoria

Determinanti

Variabilita a brevissimo termine
(battito-battito)

1 attivazione simpatica

| riflessi baro e
chemocettivi/cardiopolmonari

Fattori umorali, reologici, ambientali,
comportamentali, emozionali

Eta, attivita/sonno

Ventilazione

Variabilita a breve termine
(nelle 24h)

T attivazione simpatica

| riflessi baro e
chemocettivi/cardiopolmonari
Fattori umorali, reologici, ambientali,
comportamentali, emozionali

Eta, attivita/sonno

Improprio dosaggio/titolazione della
terapia antiipertensiva

1 rigidita arteriosa




TOD Severity in 24h MAP Quintiles Subdivided into Two Subgroups according to
MAP Variability (between hhs SD) Above / Below (> / <) Group Average (i.a. measurements)

24h MAP Among 1/2h SD Severity of TOD
mmHg mmHg score
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n =108

Parati G. et al, J Hypertension 1987; 5: 93-98



Kaplan-Meier Survival Analysis for Fatal and Nonfatal Cardiovascular
Morbid Events in Patients with Increased
(> 15 mmHg) and Normal (< 15 mmHg) Blood Pressure Variability

1.00 Variability < 15

Variability > 15
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Sander D. et al, Circulation 2000; 102: 1536-1541
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dev.standard/ coeff. di var/ ARV/residBPV/weighted BPV
Picchi pressori (rapidita di aumento ?)

Differenza giorno / notte

aumento pressorio mattutino

analisi spettrale



Clinic, 24 h, daytime and night-time SBP at entry
as predictors of cardiovascular event incidence over 2 years
in the placebo group

0.27
SBP (mmHg)

Incidence of
cardiovascular events
over 2 years
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Staessen J et al., JAMA 1999; 282: 539-546




Night time blood pressure and
cardiovascular structure in a middle-aged

general population in northern Italy: the
Vobarno Study

M Salvetti, ML Muiesan, D Rizzoni, G Bettoni, C Monteduro, C Corbellini, S Viola and
E Agabiti-Rosei

Department of Medical and Surgical Sciences, University of Brescia, Italy
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Journal of Human Hypertension 2001



Prognostic significance of the nocturnal decline in blood pressure in
individuals with and without high 24-h blood pressure: the Ohasama
study. Ohkubo T. J Hypertens 2002,20:2183-2189.

Cardiovascular mortality
(CVM) adjusted for age, sex,
smoking status, use of
antihypertensive medication, (o BGH
and history of 1.00
cardiovascular disease,
hypercholesterolaemia or
diabetes mellitus.

CVM

Non-dippers Dippers

(a) ‘non-dippers’: nocturnal decline in systolic or diastolic blood pressure <10%.



Correlation of

with the of 24-hour
systolic blood pressure in 911 untreated hypertensive patients

/)
~—
S
(s
©
| .
o
S
]
-
O
-
o
| .
(C
(&

14
Average real variability of 24h SBP, mm Hg

G. Schillaci et al, Hypertension 2012



OF BLOOD PRESSURE AND SUBCUTANEOUS

STRUCTURE
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y =234.71x - 1.5895
r=0.52; p<0.001, R2 = 0.2707
_40 1 1 1
0.00 0.05 0.10 0.15 020 M/L

MoR 1 = mean of systolic blood pressure (SBP) measured two hours following wake-up (h.7-9)
— mean among the lowest SBP recorded during night, the preceding one and the following
one.

Rizzoni D...Agabiti Rosei E et al, J Hypertens 2007, 25:1698-1703



A Target organ damage and
CV events
@ Myocardial ischemia
® Reducton in GFR
@® Microalbumiuria Inward eutrophic remodeling
@® White matter lesions ( A wall/lumen ratio and 3 lumen diameter)
impaired vasodilalation and rarefaction

Alterations of small arteries

ATarget organ damage and

/ %
CV events A amplitude of /

® Left ventricular hypertrophy
@ 7 Carotid intima-media thickness
® Plaque rupture [

Structural
A of penpheral resistance

!

2 mean BP and DBP
A BP variability

Vi

\ A pulse wave
¥ wave velocity
reflection My

A arterial stiffness
A large artery remodeling

wave reflection

? central SBP and PP

Alterations of large arteries l

Laurent S.,Agabiti Rosei E. , in Early Vascular Aging, 2015;105-118



2018 ESC/ESH Hypertension Guidelines

“...A number of additional indices derived from ABPM
recordings have some prognostic value, including 24 h BP
variability, morning BP surge, and the ambulatory arterial
stiffness index. However, their incremental predictive value is
not yet clear. Thus, these indices should be regarded as

research tools, with no current indication for routine clinical

)

use...

@ E S C European
i ESH]y Society of
European Society Hypertension

of Cardiology



Tipo di variabilita pressoria

Determinanti

Variabilita a medio termine
(giorno-giorno)

Improprio dosaggio/titolazione della
terapia antiipertensiva

1 rigidita arteriosa

Eta

Variabilita a lungo termine (visita-
visita <5 anni) e variabilita a
lunghissimo termine (visita-visita
>5 anni)

Improprio dosaggio/titolazione della
terapia antiipertensiva

1 rigidita arteriosa

Eta

laderenza alla terapia

Errori di misurazione della pressione
arteriosa

Modificazioni stagional
Invecchiamento




INVEST: Risk of Death and CVD
by % of Visits with BP Control ( < 140/90 mmHg)

Fatal and nonfatal MI HR (95% CI) Reduced Risk Increased Risk
<25% 1.00 |

25 to <50% 0.70 (0.57-0.86)

50 to < 75% 0.68 (0.56-0.81)

> 75% 0.58 (0.48-0.69) —'—

Fatal and nonfatal stroke

<25%
25 to < 50%
50 to < 75%
>T75%

Adjusted Risk

1.00
0.89 (0.67-1.19)
0.70 (0.52-0.92)
0.50 (0.37-0.68)

Risk adjusted for baseline covariates
and on-treatment BP

0.40

0.60 0.80 1.00 1)
HR (95% CI)

Mancia et al., Hypertension 2007; 50: 299



Visit-to-visit Variability and Risk of Stroke in UK-TIA*

All patients

Excluding patients
with stroke history

Hazard ratio (95% Cl)

Excluding patients
with stroke + MI history

1 2 3 4 5 6 7 8 9 10 1 2
Decile of SD SBP

Decile of SD SBP

* SD based on first 7 BP measurements within first 2 years

3 4 5 6 7 8 9

10 1 p) 3 4 5 6 7 8 9 10
Decile of SD SBP

Rothwell PM et al., Lancet 2010; 375: 895-905




Seasonal Changes in Clinic / Home and
Ambulatory BP and HR
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Effects of B blockers and calcium-channel blockers on

within-individual variability in blood pressure and risk
of stroke

Within-visit variability of systolic blood pressure in ASCOT-BPLA

All patients

4.5 - —— Amlodipine
—- Atenolol

Patients included in on-treatment analysis Patients not on antihypertensive drugs at baseline
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“...The opposite effects of calcium-channel blockers and betablockers on variability of BP account for the
disparity in observed eff ects on risk of stroke and expected effects based on mean blood pressure. To

prevent stroke most effectively, blood-pressure-lowering drugs should reduce mean blood pressure without
increasing variability; ideally they should reduce both...”




omoothness Index
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The smoothness index: a new, reproducible and clinically relevant measure of the

homogeneity of the blood pressure reduction with treatment for hypertension.
Gianfranco Parati, Stefano Omboni, Damiano Rizzoni, Enrico Agabiti-Rosei and Giuseppe Mancia

T/P ratio (n=151)
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T/IP 12 months T/P 12 months

Sl (n=151)
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CAROTID IMT vs SMOOTHNESS INDEX and TROUGH-to-PEAK RATIO
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La Var-PA,a breve, medio e lungo termine,s1 associa a
maggiore rischio CV.

- Quale indice d1 Var-PA ¢ piu utile per una corretta stratificazione del rischio CV
Quale ¢ la soglia che indica un aumentato rischio

- Var-PA rappresenta un fattore di rischio indipendente,aggiuntivo alla media della PA ?
Quale relazione con 1l danno vascolare

- La riduzione di1 Var-PA per effetto della terapia s1 associa a migliore prognosi?
Quali1 farmaci sono piu efficaci nella riduzione della Var-PA






