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HF is common and described as a true pandemic (prognostic improvement of 

heart diseases, aging of the population)

HF is a serious pathology: 

 Annual mortality rate: 7 to 17%

 5-year-mortality rate: 50% 

Major economic impact:

Treatment 

Hospitalization: 

 Early re-hospitalization at 30 days: 30%

 32 to 44% at 1 year 

Introduction

Challenge



Bias of Clinical Trials

(Selected Patients)

Advantages of Clinical Registres

(Real Life patients)



National Tunisian Registry of Heart
Failure

2017

https://clinicaltrials.gov/show/NCT03085576



• National clinical non-interventional registry of heart failure, carried out in Tunisia at 

cardiology departments in hospitals and in liberal cardiology consultations. 

CLINICAL FOLLOW-UPINCLUSION

1 month 12 months follow-up

2040 patients

HF patients

October 16, 2017 to
November 17, 2017 

Methodology

• Longitudinal, observational, multicenter study including 2040 P suffering

from acute or chronic Heart failure



• Patient with chronic heart failure

• Patient with acute heart failure (new

onset or not)

• The diagnosis of heart failure is at

the discretion of the investigator

• Informed and signed consent

• Life expectancy <12 months for

extra cardiac disease

• Isolated Right Heart Failure

• Pregnant woman

• Renal failure with creatinine

clearance < 15 ml / min

• Hemodialysis patients

• Cardiac surgery planned within 3

months

• Congenital heart disease

Inclusion Criteria Non Inclusion Criteria

Methodology



Describe the epidemiological profile of acute and chronic heart failure in 

Tunisia.

Primary objective: to assess the MORBI-MORTALITY of acute and 

chronic heart failure over one year of follow-up in Tunisia.

The morbidity and mortality of heart failure is defined by the occurrence of cardiovascular 

death (sudden death, ACS, refractory heart failure, stroke), death from any cause 

(cardiovascular and non-cardiovascular), rehospitalization for one year. 

Objectives



Secondary objectives:

• Assess cardiovascular death incidence over one year of 

follow-up

• Assess the death rate of all causes on a follow-up of one year

• Describe the readmission rate for heart failure

• Identify the predictors of cardiovascular mortality

• Assess the adhesion to the European recommendations

Registry Objectives



17%

83% Rural Urban

Baseline Characteristics
N = 2040

≥ 10%

6% à 10%

4% à 6%

1 à 4%

< 1%

All tunisian

regions included

patients 

according to 

eligibility criteria



1,1%
2,8%

10,0%

24,6%

31,5%
29,9%

0,0%

5,0%

10,0%

15,0%

20,0%

25,0%

30,0%

35,0%

< 30 yo 30 à 40 yo 40 à 50 yo 50 à 60 yo 60 à 70 yo > 70 yo

Baseline Characteristics

Population Age

Mean age: 63.6 ans ± 12.6



Baseline Characteristics

Population demographics

N = 2040

70.9 % MEN

29.1% WOMEN

Gender

32,5%
38,2%

23,5%

5,8%

Non educated Primary Secondary University

Education



Baseline Characteristics
Patient History

N = 2040

23,6%

27,3%

37,8%42,1%

47,1%

Dyslipidema

Smoking

Diabetes

HTN

Ischemic CVD



Baseline Characteristics

10%

90%Out- Patients

In-patients

Chronic HF: 72,7%
New onset HF:27,3% 



Baseline Characteristics

NYHA Classification

N = 2040

14,6%

52,5%

24,3%

8,6%

I II III IV



Baseline Characteristics

Heart Rate at Inclusion

N = 2040
64,4%

30,6%

5,0%

SINUSAL AF Other

LBB: 11,1%

Mean HR: 80.1 ± 17.6



Baseline Characteristics

QRS time

N = 2040

76,6%

18,6%

4,8%

< 120 ms 120 à 150 ms > 150 ms



Baseline Characteristics:  

LVEF

(N = 2040)

57,7%

35,6%

7,7%

FEVG < 40% FEVG : 40 à 50% FEVG > 50%

Mean LVEF: 38.4 ± 10.5

FEVG ≤35 %: 33,4%

left ventricular systolic function



Baseline Characteristics

HF Etiologies

N = 2040

52,4%

15,5%

9,9%

1,3% 0,8% 1,3%

Ischemic CVD DCM Valvular

disease

HCM Viral

mycardiopathy

Other



Baseline Characteristics

Biological Characteristics

N = 2040

Endpoint Statistics

Hb (g/dl) 12.7 ± 2.0

Anaemia 23.6%

Creatinine clearance 

(ml/min)

> 60 

30-60

15-30

68.2 ± 26.0

87 %

11 %

2%

BNP (pg/ml)

Rate of measured patients

332.9 ± 267.2

2.7%



HF Characteristics

HF Treatment
N = 2040

67,8% 65,1%

55,0%

29,4%

7,2% 4,9%
0,6% 0,1%

ACE/ARB BB Diuretics Antialdost. Cordarone Digoxin Ivabradine Entresto



HF Characteristics

BETA BLOCKERS THERAPY

0,3%

0,4%

1,6%

3,5%

3,7%

7,5%

8,9%

74,2%

PROPRANOLOL

CELOPROLOL

ACEBUTOLOL

METROPROLOL

CARVEDILOL

NEBIVOLOL

ATENOLOL

BISOPROLOL



HF Characteristics

ACE THERAPY

0,2%

0,4%

4,1%

6,2%

10,0%

79,2%

TRANDOLAPRIL

ZOFENORPIL

PERINDOPRIL

RAMIPRIL

ENALAPRIL

CAPTOPRIL



HF Characteristics

ARB THERAPY

0,9%

2,8%

12,1%

26,2%

27,1%

30,8%

OLMSARTAN

TELMISARTAN

LOSARTAN

CANDESARTAN

IRBESARTAN

VALSARTAN



HF Characteristics

Treatment of patients with LVEF < 40%

80,5% 80,0% 77,9%

50,5%

10,5%
5,5%

1,4% 0,4%

ACE/ARB BB Diuretics Antialdost. Cordarone Digoxin Ivabradine Entresto



HF Characteristics

Predictive fractors for therapeutic choice

Β-Blockers

Endpoint Yes No p

Age (years) 63.1 ± 11.9 64.5 ± 13.8 0.014

Gender (M) 72.8% 67.3% 0.009

LVEF (%) 38.0 ± 9.8 40.1 ± 12.2 0.001

Sevre RV (Clear. < 30) 2.6% 2.1% 0.524

COPD 2.8% 2.8% 0.976

ACE/ARB

Age (years) 63.3 ± 12.1 64.0 ± 13.7 0.241

Gender (M) 71.2% 70.2% 0.659

LVEF (%) 38.4 ± 10.0 38.6 ± 12.0 0.813

Severe RF (Clear. < 30) 1.7% 3.9% 0.002

COPD 3.0% 2.3% 0.316



14,6%

22,7%

3 months 12 months

Percentage of Patients with optimized treatment 



HF Characteristics: resynchronization and defibrillator

Endpoint Statistics

- Patients Eligible for resynchronisation

N patients with LBB, LVEF ≤ 35% and QRS 

≥150 ms

CRT/P
CRT-D 

IAD

TOTAL 

32 P

2 P (6.3%)

1 P (3.1%)

1 (3.1%)

4 (12%)

FEVG ≤ 35%:1/3 des P
Ischemic Heart failure: 40,6%



3 months Follow-up

4.5%
Cumulated hospitalisation

9.9%
Global mortality

14.8%
Global Morbi-Mortality

12 months Follow-up

7.3%
Cumulated hospitalisation

13.0%
Global mortality

24.0%
Global Morbi-Mortality

Morbi-Mortality

Sudden death: 2,6 % Sudden death: 3,3 %



0,0%

2,0%

4,0%

6,0%

8,0%

10,0%

12,0%

< 1 1 2 3 4 5 6 7 8 9 10 11 12
and

more

Global rehospitalisation by 

(cumulated by month)



0,0%
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4,0%

6,0%

8,0%

10,0%

12,0%

14,0%

< 1 1 2 3 4 5 6 7 8 9 10 11 12
and

more

Global mortality by 

(cumulated by month)



Overall Mortality modelisation



p = 0.041*

Survival Curve: HF, FEVG 

<35%



Population ACE or BB at

optimal dose

ACE and BB at

optimal dose

ACE and BB at

suboptimal dose

P

Moratlity Overall

population

7.2% 13.4% 11.1% 0.133

Mortality patients within

LVEF < 40%

9.8% 14.0% 0% 0.478

Sudden death 0% 1.7% 0% 0.308

Mortality vs Treatment optimization



12 months follow-up

Independant factors of Morbi-Mortality

Endpoint Yes No p

N 489 (24.0%) 1551 (76.0%) -

Age (years) 66.3 ± 12.6 62.7 ± 12.5 < 0.001

Gender (M) 67.6% 71.9% 0.042

Diabetes 44.4% 33.1% < 0.001

LVEF < 40% 83.4% 80.4% 0.188

HR (bpm) 82.4 ± 19.0 79.4 ± 17.2 0.002

VT/NSVT 2.9% 1.5% 0.4997

AF/Fluter 15.5% 17.3% 0.731

QRS > 120 ms 23.7% 17.1% 0.007

Creatinine Clearance 61.9 ± 27.5 70.5 ± 25.0 < 0.001



EHFS II ( 2005) OFICA ( 2009) NATURE-HF (2017)

Inclusions 3580 1830 2040

Age (mean yo) 70 77 63

Men 61% 55% 70.9%

AF 27% 30.4%

LVEF (%) 42 38

pEF (>50%)/ rEF 34% (>45%) 30% / 52% 43% / 57.7% 

In-patient mortality

Rehospitalization at 

12 M

Mortality at 12 M

6.7%

24%

13,5%

8.8% 0.25%

7%

13%

ACE/ARB 80% 78% (rEF) 80.5% (rEF)

BB 61% 53% (rEF) 80% (rEF)

Antialdost. 25% (rEF) 50% (rEF)

Etiology Ischemic CVD /HTN Ischemic CVD (75%) Ischemic CVD (47%)/

HTN (42%)

Co morbidities Diabetes (31%)

Respiratory (21%)

RF (Cl<60): 62%

Diabetes (37%)

RF (Cl<50): 25%

Anaemia (23.6%)





2.7% des 
patients







Impact-RECO  
prescriptions by private cardiologists

DeGroote, Isnard Eur J Heart Fail 2007

ACE-I / ARB  91 %

Betablockers 65 % 



Drugs Parameters Wald -2 OR [95CI] P 

ACEI/ARB     

 Renal Failure 20.1 0.41 [0.28-0.61] < 0.0001 

 Age  75 years old 18 0.49 [0.35-0.68] < 0.0001 

Beta-Blockers     

 Asthma / COPD 82.1 0.31 [0.24-0.40] < 0.0001 

 Age  75 years old 31.3 0.54 [0.44-0.67] < 0.0001 

 NYHA III/IV 16 0.65 [0.52-0.80] < 0.0001 

 Coronary disease 8.3 1.37 [1.11-1.69] 0.004 

ACEI/ARB and Beta-Blockers    

 Asthma / COPD 65.6 0.35 [0.27-0.45] < 0.0001 

 Age  75 years old 45.5 0.48 [0.39-0.59] < 0.0001 

 NYHA III/IV 10.1 0.71 [0.58-0.88] 0.001 

 Coronary disease 6.3 1.31 [1.06-1.61] 0.01 

 Renal Failure 5.4 0.69 [0.51-0.94] 0.02 

Spironolactone     

 Age  75 years old 25.1 0.57 [0.46-0.71] < 0.0001 

 Renal Failure 11.9 0.54 [0.38-0.77] 0.0005 

 LVEF (%) 9 0.98 [0.96-0.99] 0.003 

 Coronary disease 7.3 0.75 [0.61-0.93] 0.007 

 De Groote, Isnard Eur J Heart Fail, 2007

Causes of therapeutic Inertia



Good Moderate
Adherence

Low Good Moderate
Adherence

Low

6.7

9.7

14.7

11.2

15.9

20.6

P = 0.0003 P = 0.0003

6 month hospitalisation rate (%)

ADHERENCE OF PHYSICIANS TO GUIDELINES

THE MAHLER SURVEY (N=1400)

CHF HOSPITALISATION CV HOSPITALISATION

Komajda. Eur. Heart J 2005
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Conclusion
- Acceptable outcome results

- A lot of inadequacy regarding treatment

- Prescribing is not just administering drugs: setting up and 

optimizing

- Few implantable devices

- Register a way to evaluate and evolve





Thank You for your attention


