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Objective for 2015: improving BP control in 

treated hypertensive patients in France 

Mourad & Girerd. J Mal Vasc 2012;37:295–9 



A true need 

• 1 hypertensive patient out of 3 already treated 

by 3 antihypertensive drugs or more 

3 Thoenes M, Neuberger HR, Volpe M, et al. J Hum Hypertens. 2010;24:336-344. 

18 652 patients 
Northern Europe (Belgium, Germany, Sweden, Switzerland), Southern Europe (Greece, Italy, Spain, Turkey), North Amerida (Canada), Latin America 
(Columbia, Mexico, Peru),  Middle East (Kuwait, Lebanon, Qatar, Saudi Arabia, UAE), Asia (Hong Kong, Indonesia, Korea, Singapore, Taiwan, Thailand, 
Vietnam, Australia)  



Use of ≥ 3 Drugs in Some Major Antihypertensive Treatment Trials 

ALLHAT ACCOMPLISH ASCOT 

0 

10 

20 

30 

40 

% 
~ 36% 

30.6 
31.5 

35.0 
36.0 

BB / 

D 

CCB /  

ACEI 

ACEI / 

CCB 

ACEI  

HCTZ 



Triple-drug therapy goes further 

 

 

5 Law M R, Wald N J, Morris J K, Jordan R E. BMJ. 2003;326:1427-1434 
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Increases in Antihypertensive Prescriptions and Reductions 

in Cardiovascular Events in Canada 
Norm R.C. Campbell, Rollin Brant, Helen Johansen, Robin L. Walker, Andreas Wielgosz, Jay Onysko,Ru-

Nie Gao, Christie Sambell, Stephen Phillips, Finlay A. McAlister; for the Canadian HypertensionEducation 
Program Outcomes Research Task Force 

Hypertension. 2009;53:128-134 
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Improvements in BP control in Canada 



“ … three … drugs may be required 

in many cases” 

 

 

RAS-blocker + CCB + Diuretic 

2013 ESH/ESC GUIDELINES 

NICE GUIDELINES 

FRENCH GUIDELINES 



Compliance Usually Decreases as Pill Burden Increases 

Claxton et al., Clin Ther 2001; 23: 1296-1310 

Treatment regimen 
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Increasing the number of daily doses was associated  

with a significant decline in compliance (p < 0.001) 



Discontinuation of Antihypertensive Treatment in Lombardy 

(793000 patients with initially prescribed monotherapy*) 

Corrao et al., Am J Hypertens 2012; 25: 549 - J Hypertens 2008; 26: 819 

Discontinuer

s 

62.8% 

* Discontinuation defined as no prescription renewal for ≥ 90 days 



In patients (n=249504) continuing 

treatment the risk of coronary/cerebrovascular 

events (n=12016) was 37% less than in patients 

stopping treatment 

Corrao J Hypertens  2011,29,610-618 

Adherence and CV risk 



Simple model of Uptitration 

RAAS blocker  CCB               Thiazide 

RAAS+CCB  CCB+Thiazide           RAAS+Thiazide 

RAAS+CCB+Thiazide 

Uptitration or switch depending on efficacy and 

tolerance 



Choice of the cornerstones in HT treatment 

 

Evidence versus Common opinions 

 

Which class? 

Which molecule? 
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Strauss MH, Hall AS. Circulation. 2006;114:838-854. 
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ACE inhibitors vs comparators  

(39 trials, n=150 943) 

-8

-6

-4

-2

0

2

4

6

8

Global

death

CV death Stroke MI

RRR, % 
+8% 

* 

ARBs vs comparators 

(11 trials, n=55 050) 

-8% 

+1% +1% 

* p=0.03 

** p=0.0005; *** p < 0.00001 

ACE inhibitors or ARBs ?  



Epstein BJ, Gums JG. Ann Pharmacother 2005. 

Differential effects of ACE inhibitors 

and ARBs on the RAS 

ACE 

inhibitor 

 

ARB 

 

Effects 

Renin ↑↑ ↑↑↑ 

 

converts angiotensinogen to angiotensin I 

Angiotensin II ↓↓ ↑↑↑ 

 

AT1 and AT2  agonist 

AT1 ↓↓ ↓↓↓ 

 

 

vasoconstriction; increased norepinephrine, aldosterone, and 

vasopressin release; renal tubular sodium reabsorption; left 

ventricular hypertrophy; endothelial dysfunction; cardiac 

arrhythmias; cellular proliferation 

AT2 ↓↓ ↑↑ 

 

vasodilation, endothelial stabilization, reverse remodeling, 

antiproliferative effects, neuronal regeneration, cell 

differentiation (emerging data suggest activation might be 

deleterious) 

Bradykinin ↑↑↑ ↔ vasodilation augments renal plasma flow, increases nitric oxide 

and prostacyclin, ischemic preconditioning, stabilizes vascular 

permeability, cough, angioedema 



BMJ 2011;342:d2234 



Strauss 
(Circulation 2006) 

Baker  
(Ann Intern Med 2009) 

Bangalore 
(BMJ 2011) 

van Vark       
(Eur Heart J 2012) 

Savarese     
(JACC 2012) 

No studies/ N 
patients 

34 / 123 681 8 / 37 148 37 / 147 020 20 / 158 998 26 / 108 212 

Main Inclusion 
criteria 

RCTs comparing RAAS 
with placebo 

RCTs comparing ACE 
inhibitor or ARB therapy 
with placebo or active 
control in patients with 
stable ischemic heart 
disease with preserved 
left ventricular function 

RCTs, until August 2010, 
of ARBs compared with 
controls (placebo/active 
treatment) 

>66% of the 

patients hypertensive. 
RAAS inhibitors vs other 
strategies Published 
between 2000-2011 

double-blind RCTS 
comparing either an 

ARB or an ACE-I with 
placebo, excluding 
patients with HF 

Total Mortality -12%       -6% -13%        +5% ND              0% -10%       -1% -9%           0% 

CV Mortality -16%        -5% -17%         +2% ND             -1% -12%       -4% 
(p=0.051) 

-10%        +3% 
(p=0.11)         NS 

 

Stroke 

 

-17%      -16% -22%       -17% ND            -10% ND            ND -20%       -10% 

MI -18%      +5% -17%      No data ND              0% ND            ND -19%            -9.5% 

                    (p=0.09) 

Heart Failure ND           ND ND           ND ND            -13% ND            ND -21%         -10% 

                     NS           

New onset 
diabetes 

ND          ND ND           ND ND            -15% ND             ND -14%       -11% 

First column: ACE results; Second Column ARBs results; green significant benefit; white : favorable trend; red : neutral or non 

favorable trend 



JAMA Intern Med. Published online March 31, 2014 

-13% 

JAMA 2014 



JAMA Intern Med. Published online March 31, 2014 

NS 



International Journal of Cardiology 181 (2015) 425–429 



Choice of the cornerstones in HT treatment 

 

Evidence versus Common opinions 

 

Which class? 

Which molecule? 

 

 

 

 



Evidence versus conventional opinion 

is the vision of a mean effect adapted to 

the antihypertensive treatment? 

• Antihypertensive drugs are so different 

• Even in the same drug class, there are huge 

differences 

– In terms of duration of action 

– In terms of dosages 
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1. Physicians Desk Reference. NJ: Medical Economics Company; 2008. 2. Diamant H and Vincent HH. Lisinopril versus enalapril: evaluation of 

trough:peak ratio by ambulatory blood pressure monitoring. J Hum Hypertens. 1999;13:405-412. 3. Martell M, Gill B, Marin R, et al. Trough to peak ratio 

of once-daily lisinoprol and twice-daily captopril in patients with essential hypertension. J Hum Hypertens. 1998;12:69-72. 4. Hermida RC, Calvo C, Ayala 

DE, et al. Administration time-dependent effects of valsartan on ambulatory blood pressure in hypertensive subjects. Hypertension. 2000;42:282-290. 

24 hour antihypertensive efficacy: 
trough-to-peak ratio 

Perindopril 



Importance of trough/peak ratio > 75% 

Montvale NJ. Physicians Desk Reference. Medical Economics Company 2008. 

24 h blood pressure reduction after administration 
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Effects of Two ARBs Approved for Once Daily 
Dosing on 24 Hour Blood Pressure  

   (Mancia et al AJC 1999: 84; 28S) 

Missed Dose 



Am J Hypertens 2005 



Differences between diuretics ? 



Use of Diuretics in Patients with Hypertension 
Michael E. Ernst and Marvin Moser. 

N Engl J Med 2009;361:2153-64 



Are all diuretics the same? 



Are diuretics similar ? 



Conclusions 

Combination treatment is a true need in many patients 

even in primary prevention. 

 

Concept of therapeutic debt in many countries 

 

FDCs should allow a vast majority of hypertensive 

patients to be treated by a single pill 

 

The choice of the RAAS inhibitor should be based on 

proven evidence instead of powerful promotion 

 

Some datas support differences between thiazides that 

could influence prognosis 


