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 In treated hypertensive patients cardiovascular 

protection arises from: 

• The magnitude of BP reduction 

• The manner in which the reduction is achieved 

(drug-induced increase in BP variability must be 

avoided) 
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As indicated by WHO/ISH and JNC-VI Guidelines: 

 

The ideal antihypertensive therapy should induce a 

smooth and sustained reduction in BP throughout the 

24h dosing interval 

Antihypertensive treatment and  prognostic outcome 
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Evaluation of antihypertensive drug efficacy by ABPM 

 ABPM is superior to office BP: 

• Better evaluation of individual BP level (no alerting reaction 

to doctor’s visit, no placebo effect, better reproducibility) 

• Estimation of BP variability 

• Greater prognostic value (mean BP and variability) 

• Evaluation of magnitude, duration and homogeneity of the 

antihypertensive effect of the drug 



5 How to assess duration and homogeneity of antihypertensive 
treatment with ABPM? 

 Presently, two indices have been 

proposed and validated: 

• Trough-to-peak ratio 

• Smoothness index 
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Trough-to-peak ratio 

“...based on the presumption that an antihypertensive 

drug should retain most of its peak effects at trough… 

the drug effect at trough… should be no less than 

one-half to  

two-thirds of the peak effect…” 

 

Food and Drug Administration 1988 
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Trough-to-peak ratio from ABPM 
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Smoothness index 

Parati G. et al., J Hypertens 1998;16:1685-1691 
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Better evaluation of individual 24h BP control 

SETI ver 1.0 © Docleader 2001-2003 (www.docleader.com) 
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SI is highly reproducible 
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Smoothness index and changes in carotid artery IMT after 1 year 

of antihypertensive treatment 

Rizzoni D. et al., J Hypertens 2001;19:703-711 

Trough-to-peak ratio Smoothness index 

0.05 0.09 -0.29** -0.31** 
Common carotid + 

carotid bifurcation 

-0.02 0.07 -0.32** -0.36** Carotid bifurcation 

0.15 0.13 -0.19* -0.20* Common carotid 

DBP SBP DBP SBP 

n=100 correlation coefficients *p<0.05  **p<0.01 

SI is clinically relevant 



15 
SI has a negligible placebo effect 

Omboni et al. Blood Pressure Monitoring 1998;3:201-204 
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Possibility to compare different drug treatments 
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SI after 8 weeks of single drug treatment 

SETI ver 1.0 © Docleader 2001-2003 (www.docleader.com) 
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SI after 16 weeks of combination treatment 

SETI ver 1.0 © Docleader 2001-2003 (www.docleader.com) 
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Smoothness index: which reference value? 
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Parati G. et al., unpublished data 

Cardio-selective beta-blocker with vasodilating properties vs. 

classical beta-blocker, ACE-inhibitor and calcium-antagonist 
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Cardio-selective beta-blocker with vasodilating properties vs. 

classical beta-blocker, ACE-inhibitor and calcium-antagonist 
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Number at the bottom of graphs: baseline corrected mean 24h DBP changes and 95% C.I. 
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Cardio-selective beta-blocker with vasodilating properties vs. 

classical beta-blocker, ACE-inhibitor and calcium-antagonist 
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Parati G. et al., unpublished data 

Cardio-selective beta-blocker with vasodilating properties vs. 

classical beta-blocker, ACE-inhibitor and calcium-antagonist 

• Long-term treatment with nebivolol, a cardioselective beta-

blocker with vasodilating properties, induces a consistent 

and sustained antihypertensive effect throughout the 24 

hours 

• This effect is similar to that observed with atenolol, a 

classical beta-blocker, lisinopril (an ACE-inhibitor) and 

amlodipine (a calcium-antagonist) 

• Differently from lisinopril and amlodipine nebivolol has a 

potentially beneficial bradycardic effect, which is less 

consistent, an thus less dangerous in patients at risk, than 

that observed with atenolol 


