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Originally...

* Frattola A, Parati G, Cuspidi C, Albini F, Mancia G.

Prognostic value of 24-hour blood pressure variability. J
Hypertens. 1993;11:1133-1137.

* “The first longitudinal evidence that
the cardiovascular complications
of hypertension may depend on the
degree of 24-h blood pressure
variability.



visit-to-visit variability

« “Data on visit-to-visit variability in blood pressure
have been derived primarily from select
populations, mostly secondary analyses of
randomized controlled trials including patients
with or at high risk for vascular disease."

« "Scarce data are available on the correlates and
prognostic significance of higher visit-to-visit
variability of blood pressure in the general
population.”

* (Muntner P et al, Hypertension 2011;57:160-6)



Prognostic significance of visit-to-visit variability,
maximum systolic blood pressure, and episodic
hypertension

 Peter M Rothwell et al. Lancet 2010; 375:
895-905

* The risk of stroke in relation to visit-to-visit
variability in blood pressure (expressed as
standard deviation [SD]:

* |In each of 6 TIA cohort, visit-to-visit variability in
systolic blood pressure (SBP), over 24 months,
was a strong predictor of subsequent stroke (eqg,
top-decile hazard ratio [HR] for SD(SBP) over
seven visits in UK-TIA trial: 6-22, 95% Cl 4-16-9-29,
p<0-0001), independent of mean SBP.
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* Rothwell PM et al. Limitations of the usual blood-
pressure hypothesis and importance of variability,
instability, and episodic hypertension. Lancet 2010:
375: 938-48.

« “Visit-to-visit variability in blood pressure will be
associated with other measures of impaired control of
blood pressure, such as postural instability or
sympathetic over activity, which will also be subject to
drug-class effects”.

« “Increased variability and instability in blood pressure will
be a risk factor for vascular dementia, the incidence of
which might therefore also be best reduced by drugs that
reduce variability in blood pressure”.



(2) NNYWN

“Differences in within-individual variability in systolic
blood pressure (SBP) will also account for results of
other randomised trials of antihypertensive drugs, such
as ALLHAT, in which effects on stroke risk were not

accounted for by mean blood pressure”.

“Patients already on treatment for hypertension who
have variable SBP despite good compliance and good
control of mean SBP will benefit from the addition of a
drug that will reduce variability”
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- “That statins reduce variability in blood pressure
will account for some of their benefit in stroke
prevention, and could lead to synergism with

calcium-channel blockers and other drugs that
reduce variability”



visit-to-visit variability in systolic blood pressure and all-cause

mortality in the general population: findings from NHANES II|,
1988 to 1994.

Muntner P et al. Hypertension 2011 Feb;57(2):160-6

Three consecutive blood pressure readings were taken during 3
separate study visits from 1988 to 1994.

Correlates of increased visit-to-visit variability in blood pressure and
the relationship between variability and all-cause mortality were
examined using data on US adults = 20 years of age from the Third
National Health and Nutrition Examination Survey (n = 956).

Mortality was assessed through December 31, 2006 (median follow-
up = 14 years; n = 240 deaths). The mean of the standard deviation
for systolic blood pressure across visits was 7.7 mm Hg.



visit-to-visit variability in systolic blood pressure and all-cause
mortality in the general population: findings from NHANES lII,
1988 to 1994 - increased risk associated with SBP variability

« Multivariable analysis adjusted for age, gender, history of myocardial
infarction, mean systolic blood pressure and pulse pressure, and
medication use.

« Older age, female gender, history of MI, elevated mean BP and PP
and the use of of angiotensin converting enzyme inhibitors were
associated with mortality.

« The hazard ratios for all-cause mortality associated with a
standard deviation of systolic blood pressure of 4.80 to 8.34 mm Hg
and = 8.35 mm Hg, versus , were:

1.57 (95% cl, 1.07 to 2.18) and
1.50 (95% cl, 1.03 to 2.18), respectively

Visit-to-visit variability for diastolic blood pressure was
NOT associated with mortality.
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ALL-CAUSE MORTALITY, 1963-1986
(Percent)

DBP Quintile

(Number in parenthesis based on 3 deaths in 4 men)



9398 men
had all three examinations performed













Excess risk of 18-yr mortality,
associated with increasing 1963-68
variability of SBP




Excess risk of 18-yr mortality
associated with increasing 1963-68
variability of SBP




Adjusted risk of 18-yr all-cause
mortality associated with 1963-68
variability of SBP




Multivariate analysis
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Cause specific 18-yr mortality



Cause specific 18-yr mortality
relative risk (age-adjusted)




If we look at longer range (29
years, through 1997) risk:
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Quintile Mortality over 18 years (387 died out of 778)

Risk
(age-adjusted) 95% C.I.
o | 1.00 -————--mom-e-
« |l 1.17 (0.80-1.72)
« 1.09 (0.75-1.78)
« |V 1.44 (1.03-2.02)
c V 1.48 (1.06-2.08)

« M-H trend test, adjusted for exact age: risk increase
1.11 per quintile (95%Cl, 1.08-1.14)



Results in patients afflicted by CHD
through 1968:

Quintile Mortality over 18 years (387 died out of 778)
Risk
(age-adjusted) 95% C.I.
I 1.00 -————--mom-e-
|l 1.17 (0.80-1.72)
11 1.09 (0.75-1.78)
\Y} 144 (1.03-2.02)
\Y 1.48 (1.06-2.08)

M-H trend test, adjusted for exact age: risk increase
1.11 per quintile (95%Cl, 1.08-1.14)



Within age groups:

Quintile Mortality over 18 years by SD (SBP)

quintiles

- AGE

Risk (age-specific)
40-49 50-59 >60
1.00 --- 1.00 --- 1.00 ----

1.00 ©0.82-123) 1.15 (0.95-1.39) 0.89 (0.64-1.23)
1.12 0.92-138) 1.16 (0.97-1.40) 0.99 (0.72-1.35)

1.24 (1.02-150) 1.34 (1.12-1.60) 1.24 (0.93-1.65)
1.73 (1.42211) 1.87(1.58222) 1.31 (0.99-1.73)
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Thanks for listening
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* Quintile Mortality OVER 37 YEARS (705 died of
778)

SD (SBP) Risk 95% C.I.

- (1) J——

.l 0.93 (0.71-1.22)
. Il 1.04 (0.81-1.33)
Y 1.28 (1.01-1.61)
.V 1.30 (1.03-1.65)

* M-H trend test, adjusted for exact age: risk
iIncrease 1.13 per quintile (95%cCl, 1.10-1.16)
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Okada H et al: Visit-to-Visit Blood Pressure Variability Is a Novel
Risk Factor for the Development and Progression of Diabetic

Nephropathy in Patients With Type 2 Diabetes. Diabetes Care.
2013 Jan 22. [Epub ahead of print]

The aim of this study was to investigate the relationship between
visit-to-visit variability in SBP and change in urinary albumin
excretion (UAE) or development of albuminuria in patients with type
2 diabetes.

The coefficient of variation of SBP was
associated with an increased hazard of
development of albuminuria; hazard ratio was
1.14 (95% confidence interval 1.01-1.30)



http://www.ncbi.nlm.nih.gov/pubmed/23340892
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* Prognostic Value of Long-Term Blood Pressure

Variability. The Evidence Is Growing. Giuseppe
Mancia. Hypertension. 2011;57:141-143

“the study by Muntner et al provides additional
evidence that long-term BP variability is
prognostically relevant, thus supporting the
recommendation that treatment optimization
also means avoidance of an inconsistent BP
control as well as of large BP differences from
one visit to another”
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All-cause mortality, 1963-1986
(Percent)

DBP Quintile
1 2 3 4 5
21 21 25 16 (75)

56 63 54 57 062

1 26 25 22 26 32
SBP 2 290 29 33 30 32
Quintiles 3| 39 34 42 38 40
4
5

(Number in parenthesis based on 3 deaths in 4
men)
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Mancia G. Hypertension 2011;57:141-143

INVEST trial on =23 000 hypertensive patients with a history of coronary
disease, the consistency of BP control between visits made patients

less prone to cardiovascular events

% of visits with
BP < 140/90 mmHg HR (95% CI), MI Reduced Risk Increased Risk
< 25% (n = 3838) 1.00 *
2510 <50% (n=3757)  0.70(0.57-0.86) R
50 to < 75% (n = 6664)  0.68 (0.56-0.81) e e
> 75% (n=8316) 0.58 (0.48-0.69) —_—

HR (95% Cl), Stroke
< 25% (n = 3838) 1.00 [
2510 <50% (n=3757) 0,89 (0.67-1,19) O
50 to < 75% (n=6664)  0.70 (0.52-0.92) O
> 75% (n = §316) 0.50 (0.37-0.68) S —

040 060 D080 100 120

HR (95% CI)
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