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What we know… 

 Growing prevalence of HTN

Ezzati M et al. Lancet 2017



What we know… 

 Growing prevalence of HT

 The benefit of lowering BP

Thomopoulos C, Parati G, Zanchetti A. J Hypertens 2014

43 years of RCTs: Meta-analysis of 68 RCTs (245 885 individuals)

of which 47 (153 825 individuals) were « intentional » RCTs



What we know… 

 Growing prevalence of HT

 The benefit of lowering BP

 The high prevalence of uncontrolled hypertension

Unaware 53%

Aware 47%
Treated, 

BP controlled

13%

PURE study

Chow et al. JAMA 2013

Prospective Urban Rural Epidemiology: 135 335 patients – 18 low midle and high income countries



Hommes Femmes Total

Dist

Tunis

33.8 35.0 34.4

NE 24.3 27.6 25.9

NO 20.9 29.3 25.3

CE 32.4 32.1 32.2

CO 25.2 28.7 27.0

SE 27.6 38.3 33.0

SO 25.9 30.9 28.5

Prévalence de l’HTA en Tunisie  

2015 (%)

Seulement 24 % des patients traités 

sont bien équilibrés



What we know… 

Growing prevalence of HT

The benefit of lowering BP

The high prevalence of uncontrolled hypertension

The economic burden of inadequate BP control?

The reasons explaining inadequate BP control



Inadequate BP 

control

Patient factors Physician factors

Burnier. Am J Hypertens 2006;19:1190–6

Munger. AMJC 2000;6(Suppl 1):211–21

The key patient and physician challenges… 

Environmental factors



Inadequate BP 

control

Patient factors

Burnier. Am J Hypertens 2006;19:1190–6

Munger. AMJC 2000;6(Suppl 1):211–21

The key patient and physician challenges… 



The key patient challenges… To view HTN as a disease

People with HTN 

- do not see HTN as a disease (disease denial) 

but as a risk factor for MI or stroke

- do not view HT as a continuous, degenerative process

of the vascular system

Anthony H et al. BMC Familly Practice 2012

If there is high blood pressure, I do not want to know... thinking of 

that makes me anxious... I am healthy because I feel healthy



The key patient challenges… To view HTN as a disease

People with HTN 

- do not see HTN as a disease but as a risk factor 

for MI or stroke

- do not view HTN as a continuous, degenerative process

of the vascular system

- consider that they know their bodies and can control their

own BP

- overestimate the effects of stress as a causative factor
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The key patient challenges… To view HT as a disease

People with HTN 

- do not see HTN as a disease but as a risk factor for MI or stroke

- do not view HTN as a continuous, degenerative process of the vascular system

- consider that they know their bodies and can control their own BP

- overestimate the effects of stress as a causative factor

- rather view HTN as a binary risk process: you can either be a winner or 

a loser

- thus, some consider that non-adherence to Rx is a gamble with

positive outcome

Anthony H et al. BMC Familly Practice 2012



The key patient challenges… To accept the pill burden 

Hagendorff A et al. Adv Ther 2013

«Q: Having to take several pills per day is a burden for me »

Agree 73%



The key patient challenges…To be helped by family member 

Shen Y et al. J Human Hypertens 2017

4 villages in Yangzhong

Patients randomized to 

- Control group n=288, usual care

- Intervention group n=266
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The key patient challenges…To be helped by family member 

Shen Y et al. J Human Hypertens 2017

4 villages in Yangzhong

Patients randomized to 

- Control group n=288, usual care

- Intervention group n=266, with a

12 months FU

Face-to-face interview at 6 and 12 M

Primary outcome: patient’s medication adherence ↗ OR 1.74 [0.91-3.32]

- Significant effect on BP control at mid-term (6M) OR 0.67 [0.40-0.93] 

but not at long-term (12 M)

- No significant difference in SBP/DBP at 12 M

Family member-based supervision package

 One family member = supervisor

 Regular training of patient 

 Control of adherence and BP monitoring 

 Accessory appliances



Inadequate BP 

control
Patient factors

Physician factors ?

Burnier. Am J Hypertens 2006;19:1190–6

Munger. AMJC 2000;6(Suppl 1):211–21

The key patient and physician challenges… 

Lack of knowledge/awareness

Misconception of HTN

Pill burden

Lack of adherence

Smoking, alcohol

Obesity

SAS



Physician

Oscillometric

Nurse

Oscillometric

Patient alone

Oscillometric
Physician

Sphygmomanometer

Which measure of BP?



Physician

Oscillometric

Physician

Sphygmomanometer

 Used in the vast majority of studies

o Pathophysiology

o Epidemiology

o Pharmacology

o Large RCTs

 Will remain the Gold standard 

for International Guidelines

2018 ESH-ESC Guidelines

Which measure of BP?



Physician

Oscillometric

Physician

Sphygmomanometer

 Used in the vast majority of studies

o Pathophysiology

o Epidemiology

o Pharmacology

o Large RCTs

 Will remain the Gold standard 

for International Guidelines

Office BP, ABPM and HBPM

Ambulatory

BP monitoring

Home BP measurement

Oscillometric

2018 ESH-ESC Guidelines



2013 ESH-ESC Guidelines for the management of Hypertension

Evaluation of global CV risk for initiation of treatment



Lifestyle changes

for several MONTHS

Lifestyle changes

for several WEEKS

2013 ESH-ESC Guidelines for the management of Hypertension

Evaluation of global CV risk for initiation of treatment



2013 ESH-ESC Guidelines for the management of Hypertension

Evaluation of global CV risk



2013 ESH-ESC Guidelines for the management of Hypertension

Evaluation of global CV risk

3 risk factors



Organ Damage

2013 ESH-ESC Guidelines for the management of Hypertension

Evaluation of global CV risk for initiating treatment



2013 ESH-ESC Guidelines: Target Organ Damage



Lifestyle changes

for several MONTHS

BP drugs

targeting <140/90Organ Damage

2013 ESH-ESC Guidelines for the management of Hypertension

Evaluation of global CV risk for initiating treatment



2018 ESH-ESC Guidelines: Life style



2013 ESH-ESC Guidelines: Pharmacological treatment



2013 ESH-ESC Guidelines: Rx according to co-morbidities



Renal dysfunction

Microalbuminuria +++



Primary endpoint: time to the onset of diabetic nephropathy

Secondary endpoints: changes in the level of albuminuria, 

creatinine clearance, and restoration of normoalbuminuria

IRMA-2 examined the renoprotective effect

of 2 different dosages of irbesartan

Parving HH et al. N Engl J Med. 2001;345(12):870-8. 

Irbesartan 300 mg daily (n=194)

Irbesartan 150 mg daily (n=195)

Placebo (n=201)

2-year follow-up

590 patients with T2D and 
microalbuminuria

• Mean baseline BP
153/90 mmHg



Irbesartan 300 mg significantly reduced the rate of 

progression to diabetic nephropathy by 70%

Parving HH et al. N Engl J Med. 2001;345(12):870-8. 

* Relative risk reduction with irbesartan 150 mg vs. placebo: 39% (p=0.08)

RRR = relative risk reduction

Placebo 201 201 164 154 139 129 36

150 mg of irbesartan 195 195 167 161 148 142 45

300 mg of irbesartan 194 194 180 172 159 160 49

No. at Risk

IRMA-2: Incidence of progression to diabetic nephropathy

Follow-up (months)
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Primary composite endpoint: progression 
of diabetic nephropathy

A. Doubling of baseline serum 
creatinine concentration

B. Development of end-stage renal 
disease

C. Death from any cause

IDNT assessed the effect of amlodipine or irbesartan on 

progression of diabetic nephropathy

Lewis EJ et al. N Engl J Med. 2001;345(12):851-60. 

Irbesartan 300 mg daily (n=579)

Amlodipine 10 mg daily (n=567)

Placebo (n=569)

2-year minimum planned follow-up

1,715 hypertensive 
patients with nephropathy 
due to T2D

• Mean baseline BP
160/87 mmHg

● Secondary composite cardiovascular endpoint:

● Death from CV causes

● Nonfatal myocardial infarction

● Heart failure resulting in hospitalization

● Permanent neurologic deficit caused by a 
cerebrovascular event

● Lower limb amputation above the ankle



Irbesartan reduced the risk of diabetic nephropathy 

progression by 23% vs. amlodipine

Lewis EJ et al. N Engl J Med. 2001;345(12):851-60. 

Placebo 579 555 528 496 400 304 216 146 65

Amlodipine 10 mg 565 542 508 474 385 287 187 128 46

Irbesartan 300 mg 568 551 512 471 401 280 190 122 53

No. at Risk

Cumulative proportions of patients with progression

of diabetic nephropathy

Follow-up (months)
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p=0.006

-20% risk of 
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Treatment Initiation



The advantages of initiating with combination therapy are 

1- a more prompt response in a larger number of patients

2- a greater probability of achieving the target BP in patients with higher 

BP values

3- a better patient adherence

Less CV complications 

Initiating Rx with combination therapy, 

a greater probability to reach BP targets

2018 ESH-ESC Guidelines



SBP/DBP reduction goal

or hypertension grade

AHA/ACC 2017 ≥130 and/or ≥80

ASH/ISH 2014 ≥160 and/or ≥100

JNC8 2014 ≥160 and/or ≥100

ESH-ESC 2013 markedly elevated BP 

or high/very high CV risk

CHEP 2013 SBP/DBP ≥20 /10 mmHg above

target

NICE 2011 -

China 2010 ≥160 and/or ≥100

or SBP/DBP ≥20 /10 mmHg above 

target

Taiwan 2010 SBP/DBP ≥20 /10 mmHg above

target

Which patients are concerned by initiation with combination therapy?

International guidelines



Initiating Rx with combination therapy, 

a greater probability to reach BP targets

2018 ESH-ESC Guidelines



Physician’s reluctancy to FDC therapy

- Side-effects are more likely to occur with 2 drugs than with one

- An earlier and greater BP lowering may be deleterious in some patients, 

because of the J-curve phenomenon mainly in patients with grade I 

hypertension

- Fixed-dose combinations (FDC) lack flexibility



- Side-effects are more likely to occur with 2 drugs than with one

- An earlier and greater BP lowering may be deleterious in some patients, because of 

the J-curve phenomenon mainly in patients with grade I hypertension

- Fixed-dose combinations (FDC) lack flexibility

This could be overcome

- with a better availability of different doses 

- by initiating Rx with the lowest effective combined dose

- by performing a slow drug escalation

Strategy of tailored effective combined doses

Physician’s reluctancy to FDC therapy



RAS blocker CCB Diuretic Reimbursement

(as of January

2018)

Valsartan

160 mg

Amlodipine

5, 10 mg

HCTZ

12.5, 25 mg
12 countries

Perindopril

5, 10 mg

Amlodipine

5, 10 mg

Indapamide

1.25, 2.5 mg 4 countries

Olmesartan

20, 40 mg

Amlodipine

5, 10 mg

HCTZ

12.5, 25 mg
11 countries

Aliskiren Amlodipine HCTZ –

From 2 drug-FDC to 3 drug-FDC

Fixed-dose triple-combinations available in Europe… 



Jolles EP et al. J Hypertens 2012

Physician’s challenges: from knowledge to communication



Consoli S et al. J Hypertens 2010

DUO-HTA study

346 GP, 209 cardiologists

2014 hypertensive patients

Physician’s challenge : motivation

13 items questionnaire



Consoli S et al. J Hypertens 2010

Probability, for a patient, of having a controlled BP

on the day of the visit

Physician’s psychologic profile (cluster)

Physician’s challenge : motivation

DUO-HTA study

346 GP, 209 cardiologists

2014 hypertensive patients



Plus le médecin est motivé, plus son 

patient a une PA contrôlée

(Consoli et al., J Hypertens 2010)



MPR, Medication Possession Ratio

PDC, Proportion of Days Covered by treatment

Simple tools for assessing drug adherence 

Hamdidouche et al. J Hypertens 2017;35:1133-1144  



Simple tools for assessing drug adherence 

Hamdidouche et al. J Hypertens 2017;35:1133-1144  

DOT Directly Observed Therapy



Simple tools for assessing drug adherence 

Hamdidouche et al. J Hypertens 2017;35:1133-1144 and data on file  

DOT Directly Observed Therapy

Any of 24 antiHT drugs

Amiloride

Amlodipine

Atenolol

Bisoprolol

Candesartan

Carvedilol

Celiprolol

Chlortalidone

Clonidine

Furosemide

Hydrochlorothiazide

Indapamide

Irbesartan

Labetalol

Metoprolol

Moxonidine

Nicardipine

Olmesartan

Prazosine

Rilmenidine

Spironolactone (canrenone)

Urapidil

Valsartan

Verapamil



Hydrochlorothiazide

Irbesartan

Amlodipine
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Time (min) ESI pos
409.030  237.875

ESI neg
427.300  193.145

m/z

Chromatograms
Products of molecules 

fragmentation

m/z

ESI neg
295.810  205.015

m/z

Urinary drug detection by LCMS/MS 

in a fully adherent patient 

Hamdidouche et al. J Hypertens 2017;35:1133-1144



Canrenone (metabolite of 
spironolactone)
RT:3.52

10min

10min

Irbesartan RT: 4.61

10min

Hydrochlorothiazide

10min

Nebivolol RT: 2.76

Treatment prescribed:

Irbesartan 150mg, once/day

Nebivolol, 5mg, once/day

Spironolactone 25mg, 

once/day

Hydrochlorothiazide (HTCZ)

12.5mg, once/day

Result of LC-MS/MS analysis:

Irbesartan: not detected

Nebivolol: not detected

Spironolactone: not detected

HTCZ: not detected

Urinary drug detection by LCMS/MS 

in a fully NON-adherent patient 

Hamdidouche et al. J Hypertens 2017;35:1133-1144



Hamdidouche et al. J Hypertens 2017;35:1891-1898 

Urinary drug detection in well informed patients 

0%

25%

50%

75%

100%

Good

(n=159)
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(n=12)

Bad
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LC-MS/MS (n=174)
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Gupta P et al. Hypertension 2017

Repeated urinary drug detection by LC-MS/MS in non adherent patients

Change in adherence ratio
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Inadequate BP 

control

Patient factors Physician factors

The key patient and physician challenges… 

Lack of 

knowledge/awareness

Misconception of HTN

Pill burden

Lack of adherence

Smoking, alcohol

Lack of knowledge 

of guidelines

Miscommunication

Lack of self-example

Physician’s inertia re. FDC

Lack of use of adherence tools

Environmental factors ?





Optimal

Normal

High normal

Grade I HT 

2018 ESH-ESC

2014 JNC8

2014 AHA/ACC

Some confusion…which Guideline should be applied?

BP threshold for initiating Rx: AHA/ACC 2017 Guidelines



Novembre 2017



Optimal

Normal

High normal

Grade I HT 

Threshold

140/90 mmHg

2018 ESH-ESC

2014 JNC8

2014 AHA/ACC

130/80 mmHg = threshold for initiation of anti-HT treatment

- For secondary prevention

- For primary prevention ONLY if 10 yrs CV risk is > 10%

Some confusion…which Guideline should be applied?

BP threshold for initiating Rx: AHA/ACC 2017 Guidelines
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PA normale

PA normale haute

Hypertension grade 1  (légère)

Hypertension grade 2  

(modérée)

Hypertension grade 3  

(sévère)

PA  élevée

HTA grade 1

HTA grade 2

PA optimalePA normale

ESC 2018ACC/AHA 2017



Drug companies inertia: a need for…

 Large RCTs in order to demonstrate that less CV events

occur when Rx is initiated with a FDC vs usual care

 Large RCTs comparing benefit/risk ratios between the above 2 

groups in various populations with various

comorbidities



Drug companies inertia: a need for…

 Large RCTs in order to demonstrate that less CV events occur

when Rx is initiated with a FDC vs usual care

 Large RCTs comparing benefit/risk ratios between the above

2 groups in various populations with various comorbidities

Regulatory authorities inertia ?



CVCT - MEMA

Regulatory Summit



Inadequate 

BP controlPatient factors Physician factors

In Summary
The key patient and physician challenges… 

Lack of knowledge

Lack of awareness

Misconception of HTN

Pill burden

Lack of adherence

Smoking, alcohol

Lack of knowledge 

of guidelines

Miscommunication

Lack of self-example

Physician’s inertia re. FDC

Lack of use of adherence tools

Environmental factors 

Discrepancies between guidelines

Concomitant drug therapy

Drug company inertia

Regulatory authorities inertia



Merci !


