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INTRODUCTION

BPV is a physiological CVS characteristic

BP shows marked spontaneous
oscillations over:
 short-term (minutes to days)

 long-term (month) periods
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DIFFERENCES BETWEEN INDIVIDUALS IN THE EXTENT OF BPV 
BETWEEN READINGS OVER TIME

Rothwell PM. Lancet. 2010;375:938-948.

Patient 1 with lower BPV Patient 2 with higher BPV
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IS BPV IMPORTANT???

Rothwell PM et al., Lancet 2010; 375: 895-905
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Stevens et al., BMJ 2016; 354:i4098
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Stevens et al., BMJ 2016; 354:i4098

Stevens et al., BMJ 2016; 354:i4098
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Stevens et al., BMJ 2016; 354:i4098

CIRCADIAN VARIABILITY OF BP
 Beat-to-beat variability

 Day-to-night variability

 Dippers

 Non-dippers

 Reverse dippers/risers

 Excessive dippers

 Night-to-day variability: morning surge
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Fig. 7.6 Reproducibility of morning blood pressure surge and 

cardiovascular risk. Patient A exhibits an appropriate 

morning surge; patient B exhibits a reproducible exaggerated 

surge; patient C exhibits an exaggerated variability of 

morning surge (irreproducible). BP blood pressure, SD 

standard deviation.
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Kazuomi Kario, In Special Issues in Hypertension, 2012, A. Berbari and G. Mancia
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Relation Between Risk of Stroke and Morning

BP Surge In The Ohasama Study

Metoki et al. Hypertension.2006
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QUINTILES OF MORNING BP SURGE

p = 0.12 p = 0.94 p = 0.03

N = 1430

In the ASCOT BPLA:

 Short-term BPV was lower in the amlodipine group 
than in the atenolol group. 

Effect Of Antihypertensive 

Drugs On Short Term HRV
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AMLODIPINE SIGNIFICANTLY REDUCES 
SHORT-TERM BPV

P=0.04

P=0.01
P=0.03

P=0.08
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Yi Zhang, et al. Hypertension. 2011;58:155-160.

Placebo

Candesartan

Indapamide

Amlodipine

MRC trial 

Meta-analysis 
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B/T group

90
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 BPV is independently associated with the
development, progression, and severity of
 Cardiac MACE

 Vascular MACE

 renal damage

 increased risk of stroke

 increased risk of mortality

 Antihypertensive agents have different effects on BPV

 CCB/ARB seems more effective in reducing BPV than 
BB/HCT

 Whether reducing BPV improves outcome needs 
verification


