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Tipo di variabilita pressoria

Determinanti

Variabilita a brevissimo termine
(battito-battito)

Variabilita a breve termine
(nelle 24h)

Variabilita a medio termine
(giorno-giorno)

Variabilita a lungo termine (visi-
ta-visita <5 anni) e variabilita a

lunghissimo termine (visita-visita
>5 anni)

1 attivazione simpatica

| riflessi baro e chemocettivi/cardiopolmonari
Fattori umorali, reologici, ambientali, comport:
mentali, emozionali

Eta, attivita/sonno

Ventilazione

1 attivazione simpatica

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

Eta, attivita/sonno

Improprio dosaggio/titolazione della terapia ar
ipertensiva

1 rigidita arteriosa

Improprio dosaggio/titolazione della terapia a
ipertensiva

1 rigidita arteriosa

Eta

Improprio dosaggio/titolazione della terapia a
ipertensiva

1 rigidita arteriosa

Eta

| aderenza alla terapia

Errori di misurazione della pressione arteriosa
Modificazioni stagionali

Invecchiamento




e |a notte




potrebbe

ridurre |




e termine)

Parati G, Ochoa JE, Lombardi C, Bilo G. Blood presure variability.
Curr Hypertension Rep. 2015;17:537.




rabella Il - Differenti tipi di variabilitd pressoria e rilevanza prognostica

Tipo di variabilita pressoria

Rilevanza prognostica

variabilita a brevissimo termine - ¢ DOS
(battito-battito) - 1 eventi CV? #
- 1 mortalita? %

t danno renale? 1

Variabilita a breve termine - 1 DOS (compresa comparsa di microalbuminuria,
(nelle 24h) | VFG e progressione a malattia renale terminale).

- 1 eventi CV (ictus cerebri, infarto miocardico acuto)
- 1 mortalita CV

- 1 mortalita da tutte le cause

Variabilita a medio termine - 1 DOS (compresa comparsa di microalbuminuria e
(giorno-giorno) proteinuria, | VFG).

- 1 eventi CV (ictus cerebri, infarto miocardico acuto)
- 1 mortalita CV

- 1 mortalita da tutte le cause

Variabilita a lungo termine (visi- - 1 DOS (compresa comparsa di microalbuminuria e
ta-visita <5 anni) e variabilita a | VFG).

lunghissimo termine (visita-visita - 1 eventi CV (ictus cerebri, infarto miocardico acuto)
>5 anni) - 1 mortalita CV

- 1 mortalitd da cardiopatia ischemica

- 1 mortalita non CV

- 1 mortalita da tutte le cause
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Measures of Variability

e SD=square root [sum of (individual reading-sample mean)?/number of
readings].

® CV=SD/mean.

® VIM=SD/mean*; which is essentially similar to CV except that the mean
BP denominator is raised to a certain power, x, that removes any
correlation with mean BP. The derivation of x is explained in the text.

® ASV=average absolute difference between successive values.




\STUDI UK-TIA ED ASCOT-BPLA

Risk of stroke in relation to
Prognostic significance of visit-to-visit variability, visit-to-visit variability (SD

g . . . and parameters
maximum systolic blood pressure, and episodic HdBpandEnt CEHASH BR) iR

hypertensuon Lancet 2010; 375: 895-905 patients with previous TIA

Peter M Rothwell, Sally C Howard Eamon Dolan, Eoin O Brien, Joanna E Dobson, Blorn DaNof, Peter S Sever. Nedl R Poulter (UK'T'A trial) and in

patients in ASCOT-BPLA

Risk of stroke
SD Sep

HR for risk of stroke in all - HR for risk of stroke by

patients (UK-TIA trial) / categories of SD SBP
(ASCOT-BPLA)

Hazard ratio (95% )
Hazard rato (95%ChH

RSNy SRR ..., PRI SRt (R TSI

Deciles of SD SBP
| | 1 1 ]




SEPTEMBER 2012 | VOLUME 25 NUMBER 9 | 962-968 | AMERICAN JOURNAL OF HYPERTENSION

Visit-to-Visit and Ambulatory Blood Pressure
Variability as Predictors of Incident Cardiovascular
Events in Patients With Hypertension

[ ] ofgeo .
Variabilita
ABPM in 457 HT patients (mean age 67 years, females 63.4%); VV BPV and ambulatory BPV

p resso ri (o | calculated as the SDs of clinic BP, awake BP, and sleep BP; mean follow-up 67 months

s e s Table 3 | Multivariable Cox regression analyses of SBP variability for cardiovascular events
visita-visita Hard CVD ancvo
Hazard ratio 95%Cl Hazard ratio 95%Cl
ed even'-i Age, mean per 10 years 227 137-376 163 1.16-231
Diabetes (yes or no) 299 135-663 297 161-545
Creatinine level per 0.1 mg/d 124 1.05-146 112 098-1.28
CV Current smoking (yes or no) — — 161 088-29%4
Clinic SBP, mean per 10mm Hg - - 1.18 1031135
BPV (s.d) of dlinic SBP, per Smm Hg (per 1 s.d) 0.75 (0.76) 048-1.17 | 148029 112-1.97
BPV (s.d) of sleep SBP, per S mm Hg (per 1 s.d) | 199043 1.04-213 1.03(1.02) 074-11.43

t Al CArSOvVEsOSRT events

*Hard CV events:
stroke, M1, SCD




Incidenza

cumvulativa
di 4 end-

point.
Studio
ALLHAT

Annals of Internal Medicine ORIGINAL RESEARCH

Visit-to-Visit Variability of Blood Pressure and Coronary Heart Disease,

Stroke, Heart Failure, and Mortality

A Cohort Study
Paul Muntner, PhD; Jeff Whittle, MD: Amy L. Lynch, PhD: Lisandro D. Colantonio, MD: Lara M. Simpson, PhD:

Ann Intern Med. 2015;163:329-338.

Paula T. Einhorn, MD; Emily B. Levitan, PhD: Paul K. Whelton, MD: William C. Cushman, MD: Gail T. Louis, RN; Barry R. Davis, MD;

and Suzanne Oparil, MD

Figure 2. Cumulative incidence of the 4 outcomes, by quintile of intraindividual SD of SBP

Post-hoc analysis of
25814 ALLHAT
participants (mean
age 66); follow-up 28
months; visit-to-visit
variability defined as
the SD across SBP
measurements
obtained at 7 visits

Fatal CHD or Nonfatal MI

————  Highest quintile of SD of SBP
4t quintile of SD of SBP
3vd quintile of SD of SBP
2nd quintile of SD of SBP
Lowest quintile of SD of SBP

Fatal CHD/Non-fatal MI All-cause mortality

Cumulative Incidence,

b 3
Follow -up. y
Participants. » 25874 24765 m73 83

Stroke

Heart failure

Cumulative incidence, %

- ‘.’_-_;;' -
T

N

Follow up y Follow wp. y
Participants. n 25814 24926 18 88¢ 10030 2584 47 mmm Sass

CHD ~ coronary heart disease. Ml ~ myocardhal infarction; S




Hypertension

Visit-to-Visit Blood Pressure Variability, Carotid
Atherosclerosis, and Cardiovascular Events in the European
Lacidipine Study on Atherosclerosis

Giuseppe Mancia, MD); Rita Facchetti, MSe; Gianfranco Parati, MD; Alberto Zanchetti, MD

In mildly to moderately hypertensive patients, carotid intima-
media thickness and cardiovascular outcomes were related
to the mean clinic or ambulatory SBP achieved by treatment
but not to on-treatment visit-to-visit clinic or 24-hour BP
variability. Thus, when BP Is modestly elevated,
Inconsistency of BP control between visits plays a less
Important prognostic role than long-term average BP levels







Study Variability Hazard ratio Weight Hazard ratio
measure (95% CI) (%) (95% CI)

Studies meeting methodological critieria
Poortvliet®! SD 16.47 1.10(1.05t0 1.15)
Hata"? SD 12.94 1.29 (1.17 to 1.43)
Suchy-Dicey'® SR 16.18 1.11 (1.06 to 1.17)
Muntner? SD 15.28 1.18(1.10to 1.26)

Subtotal: P=0.02, 1°=70.7% 60.87 1.15(1.09 to 1.22)

Studies not meeting methodological criteria
McMullan®? SD . 2.47 1.61 (1.06 to 2.43)

cv 10.47 1.23 (1.07 to 1.41)

Hara"? VIM 9.93 0.95 (0.82 to 1.10)
Gao'® RMSE 16.26 0.98 (0.93 to 1.02)
Subtotal: P=0.002, 1°=80.2% 39.13 1.09 (0.93 to 1.27)
Overall: P=0.00, 1’=85.1% 100.00 1.12 (1.05 to 1.20)

0.7 1 . 2.5

Favours Favours
increased decreased
variability variability

Fig 2 | Random effects meta-analysis of standardised hazard ratios for increases in clinic
systolic blood pressure variability and all cause mortality. SD=standard deviation;
SR=standardised residual; CV=coefficient of variation; VIM=variation independent of the
mean; RMSE=root mean squared error

BMJ 2016;354:i4098
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Study Variability
measure

Studies meeting methodological critieria
Rothwell (UK-TIA)*®
Poortvliet®!
Shimbo®?
Hata*?
Suchy-Dicey!8
Muntner®®
Subtotal: P=0.00, I’=82.1%
Studies not meeting methodological criteria
Rothwell (ASCOT-BPLA)™®
Rothwell (Dutch-TIA)?
Rothwell (ESPS1)?
Carr*?
Yu®
Lau’¢
Hara*?
Gao'®
Subtotal: P=0.040, ’=52.3%
Overall: P=0.00, I’=77.7%

Hazard ratio
(95% CI)

+

0.7 2.5

Favours Favours
increased decreased
variability variability

Weight
(%)

7.30
8.21
9.90
6.82
8.19
7.99

5.65
5.10
8.14
7.43
10.25
4,82
4.90
5.30
51.60
100.00

Hazard ratio
(95% CI)

1.57 (1.37to 1.79)
1.10 (0.99t0 1.23)
1.11 (1.05 to 1.17)
1.08 (0.93 to 1.25
1.01 (0.91 to 1.17
1.14 (1.02 to 1.2
1.15 (1.04 to 1.

1.52 (1.26 to 1.83)
1.41 (1.15to 1.73)
1.18 (1.06 to 1.3
1.15 (1.01to 1.3
1.28 (1.23t0 1.3
1.08 (0.87 to 1.3
1.03 (0.83 t0 1.27)
1.18 (0.97 to 1.44)
1.23 (1.14 10 1.32)
1.19 (1.11to 1.27)

Fig 3 | Random effects meta-analysis of standardised hazard ratios for increases in
clinic systolic blood pressure variability and stroke events. SD=standard deviation;
SR=standardised residual; CV=coefficient of variation; VIM=variation independent of
the mean; RMSE=root mean squared error

BMJ 2016;354:i4098




Studies meeting  Variability

methodological
critieria
Morning
Johansson®® SD
Asayama®t VIM
Subtotal: P=0.52, I’=0%
Evening

Johansson®® sSD
Asayama®t VIM
Subtotal: P=0.44, 1’=0%
Combination

Kikuya®® SD
Johansson®® sSD
Subtotal: P=0.88, 1’=0%

measure

0.7

Favours
increased
variability

Hazard ratio
(95% CI)

1.4

Favours
decreased
variability

N

Weight Hazard ratio
(%) (95% CI)

34.66 1.21(1.06to 1.38)
65.34 1.15 (1.04 to 1.27)
100.00 1.17 (1.08 to 1.27)

24,15 1.17 (0.98 1o 1.39)
75.85 1.08(0.98101.19)
100.00 1.10(1.01 to 1.20)

71.74 1.15(1.04 to 1.28)
28.26 1.17 (0.99 to 1.38)
100.00 1.15(1.06to 1.26)

Fig 4 | Random effects meta-analysis of standardized hazard ratios for increases in home
systolic blood pressure variability and all cause mortality. SD=standard deviation;

4

VIM=variation independent of mean

BMJ 2016;354:i4098




4

Study Variability Hazard ratio Weight Hazard ratio
measure (95% CI) (%) (95% CI)

Studies meeting methodological critieria
Hansen®! ARV 70.16 1.10 (1.04 to 1.17)
Palatini® SD 13.47 1.12 (0.97 to 1.28)

Subtotal: P=0.85, ’=0% 83.63 1.10 (1.04 to 1.16)

Studies not meeting methodological criteria

Mancia®’ SD | 16.37 1.12 (0.99 to 1.27)
Subtotal : 16.37 1.12(0.99 to 1.27)
Overall: P=0.95, I?=0% 100.00 1.11 (1.05 to 1.16)

0.7 1.4

Favours Favours
increased decreased

variability variability

Fig 5 | Random effects meta-analysis of standardised hazard ratios for increases in
variability of ambulatory systolic blood pressure and all cause mortality. SD=standard
deviation; ARV=average real variability

BMJ 2016;354:i4098



re di rischio
rtensione a. ¢

O & un fattore di rischio indipendente

modulabile dalla terapia ¢



http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=LmNj9rRgZGucnM&tbnid=PkoYMXtn2UqFVM:&ved=0CAcQjRw&url=http://www.medicinaesteticaantiaging.it/medico-e-chirurgo-estetico/&ei=j7w1VJ-MDIffPbfhgSg&bvm=bv.76943099,d.bGQ&psig=AFQjCNHulZfM6WBusgpt8uBjPn0tLSHWEA&ust=1412894106331508




- B Smoothness index
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gumento di
eventi ¢ *l oggetti a rischio

elevato e/o anziani, al di sopra ed a prescindere della
/ pressione arteriosa media.
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Variability is the law of life, and as no two faces
are the same, so no two bodies are alike, and
no two individuals react alike and behave alike

under the abnormal conditions which we know
as disease.

-Sir William Osler
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