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Blood Pressure Variability

Visit-to-Visit Blood Pressure Variability Is a Strong
Predictor of Cardiovascular Events in Hemodialysis
Insights From FOSIDIAL

Patrick Rossignol, Joelle Cridlig, Philippe Lehert, Michele Kessler, Faiez Zannad

Abstract—Optimal blood pressure (BP) targets are still controversial in end-stage renal disease. Recent data have
highlighted shortcomings of the usual BP hypothesis in other patient populations and emphasized the importance of
visit-to-visit variability of BP in predicting cardiovascular events. The Fosinopril in Dialysis Study failed to demonstrate
the efficacy of 2-year angiotensin-converting enzyme inhibition with fosinopril versus placebo in 397 hemodialysis
patients with left ventricular hypertrophy but provided an opportunity to assess the influence of BP variability on
cardiovascular events. The primary end point was the occurrence of a composite of cardiovascular death, nonfatal
myocardial infarction, unstable angina, stroke, revascularization, hospitalization for heart failure, and resuscitated
cardiac arrest. The variations in BP throughout the [7 visits were assessed by within-patient overall variability of
systolic, diastolic, and pulse pressures between adjacent readings, by within-patient overall variability of systolic/
diastolic/pulse pressures, and the residual of the linear fit. Compared with our previous predictive model of
cardiovascular events occurrence based on stroke, peripheral arterial disease, coronary artery disease, diabetes mellitus,
left ventricular mass. and age (which exhibited similar coefficients herein). the percentage of explained variance
improved by 30.1% (R*=0.141-0.183) when adding the coefficient of variation of within-patient overall variability of
systolic BP. Usual BP parameters were neither cardiovascular events predictors nor correlated to BP variability.
Visit-to-visit BP variability was extremely high in hemodialysis patients compared with other populations and a major
determinant of cardiovascular events. Such assessments should be prioritized for testing prevention strategies in
end-stage renal disease. (Hypertension. 2012;60:339-346.) ® Online Data Supplement

Key Words: blood pressure m renal insufficiency m chronic m hemodialysis m cardiovascular m prognosis
m clinical trial

Hypcrlcnxion is highly prevalent in patients with end-
- A stage renal disease (ESRD), and it is often poorly
controlled.! Hypertension, together with high pulsc pressure
(PP), may contribute to the observed excess in cardiovuscular
discase morbidity and mortality in this population.” ESRD is
associated with a 3- to 10-fold increased risk of cardiovas-
cular events as compared with general populations.” Cardiac
discase is the leading cause of death among patients with
ESRD, representing 42%% of all-cause mortality,*

To date, antihypertensive drugs are the only treatment
strategics that reduce cardiovascular risk in ESRD patients.™®
However, the relationship between blood pressure (BP) and
cardiovascular outcomes is complex in these patients.” A
reverse epidemiology has been described. with a paradoxical

link between low BP and poor survival, whereas high BP
appears to confer survival advantages.® Thus, the relationship
between BP and cardiovascular events appears to be multi-
factorial. and variables other than absolute BP measurements
may play an important role in the pathophysiology of cardio-
vascular disease in these patients.

Elevated systolic or diastolic BP (SBP or DBP) has generally
been considered the main blood pressure—related risk factor
associated with cardiovascular disease, justifying widespread
use of antihypertensive drugs. However, the usual BP hypoth-
esis (the theoretical true underlying level of BP that deter-
mines the adverse consequences of BP)® may not fully
characterize the pathophysiologic relationship between BP
and cardiovascular outcomes. Other factors, such as BP
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