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Abstract

Background: Heart Failure with Preserved Ejection Frac-
tion (HFPEF) accounts for more than half of the cases of 
heart failure with similar prognsis that HF with Reduced 
Ejection Fraction (HfrEF). Because Atrial Fibrillation (AF) and 
HFpEF share common risk factors, they frequently coexist, 
suggesting a worse prognosis than either of these condi-
tions alone.

Objective: This study aims to evaluate the pronostic role 
of AF in HFpEF in an Algerian cohort.

Patients and methods: Prospective observational study 
from April 2018 to April 2020, including patients aged 18 
and over, presnting chronic or acute heart failure with pre-
served ejection fraction defined according to the ESC 2016 
criteria, with a follow-up of one year.

Results: 153 patients were collected. The average age of 
our patients is 73 years +/- 11 ranging from 42 to 91 years 
with 67% female. 86% of patients are hypertensive and 64% 
diabetic with a history of Atrial Fibrillation (AF) in 46% of 
cases. LA dilation is found in 80% of cases. Patients with AF 
were older and less likely to be current smokers or have cor-
onary artry diseases than those without AF. Left ventricular 
mass, left atrial volume and pulmonary artery systolic pres-
sure increased in patients with AF. Regarding outcome, AF 
is significally associated with poor fonctional statute and in-
creased of acute decompensation heart failure.

Conclusion: Near of half of our HFpEF patient population 
had AF. Patients with AF were older, and less likely to have 
coronary artery diseases, with a higher left ventricular mass, 
left atrial volume, and pulmonary artery systolic pressure, 
than those without AF. Regarding outcome, atrial fibrillation 
is significally associated with poor fonctional statute and in-
creased of acute decompensation heart failure.

Keywords: Heart failure; Preserved ejection fraction; Atrial 
fibrillation; Prognosis.
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Introduction

Heart failure with preserved ejection fraction, account 40% 
-70% of heart failure [1,2], with a considerable impact on out-
come as than of Heart Failure With Reduced Ejection Fraction 
(HFrEF) [3,45,67]. Atrial fibrillation (AF) is frequently associated 
with HFpEF with a prevalence of 15% to 65% [8,9,10].

AF and HFpEF share common 11risk [12,13] leading to en-
dothelial dysfunction, with inflammatory response and fibrosis 
[14,15,16,17,18], and reflects a common underlying atrial and 
ventricular myopathy [19,20, 21, 22]. Structural abnormalities 
of left atrium precede those of left ventricle, so AF is considered 
as a mirror of LV abnormalities and could be considered as the 
“natural” consequence of HFpEF [23]. The impact on outcome 
of AF and HFpEF, suggests that patients with AF and HFpEF have 
a worse prognosis than those with either of these conditions 
alone. This study aims to evaluate the impact of AF on outcome 
in patients with HFpEF in an Algerian cohort.

Population study

Our monocenter study had included, prospectively, 153 
adult patients with HFpEF between April 2018 to April 2020, and 
folled-up for one year. HFpEF diagnosis was made according to 
ESC 2016 criteria [24]. Excluded from the study were all patients 
with HFpEF but who have more than moderate valvulopathy, 
WHO class 1, 3, 4, or 5 Pulmonary arterial hypertension, right 

ventricular arrhythmogenic dysplasia, congenital heart disease, 
right ventricular infarction, pericardium disease: Tamponnade, 
constrictive pericarditis, specific cardiomyopathy: viral, inflam-
matory (Sarcoidosis), genetic (Hypertrophic Cardiomyopathy), 
and restrictive cardiomyopathy.

Results

The average age of our patients is 73 years +/- 11 ranging 
from 42 to 91 years with 67% female. 86% of patients are hy-
pertensive and 64% diabetic with a history of Atrial Fibrillation 
(AF) in 46% of cases. 71% of patients had chronic heat failure 
and 29% acute heart failure. 

Patients with AF were older and less likely to have ischemic 
heart disease than those without AF. Left ventricular mass, left 
atrial volume and pulmonary artery systolic pressure increased 
in patients with AF. AF wasalso significally associated with poor 
fonctional statute and increased of acute decompensated heart 
failure. (Table 1).

Regarding outcome, the rate of mortality at one year was 
14%, and hospitalization for HF was 5.9%. There were 21 deaths 
from any cause, representing a rate of 13.73%. Atrial fibrillation 
was associated with the one year outcome in univariate analysis 
(P= 0,01471; OR= 2,362) but not in multivariate analysis. Acute 
decompensated hear failure, anemia and pulmonary hyperten-
sion are the independent prognostic factors at one year.

Figure 3: Baseline characteristics of the HFpEF study population according to AF (unmatched cohort). 

Characteristics Without AF (n=83; 54.25%) With AF (n=70; 45.75) OR CI 95% P value

Age, 70.11 (12.14) 75.9 (9.068) 1.052 1.019- 1.087 0.0019

Sex male 31 (59.62) 21 (40.38) 0.719 0.363- 1.423 0.3397

Diabetes 51 (51) 49 (49) 1.464 0.741- 2.893 0.2689

Hypertention 69 (51.88) 64 (48.12) 2.164 0.778- 6.021 0.1360

Dyslipidemia 34 (56.67) 26 (43.33) 0.852 0.441- 1.645 0.6297

Obesity 26 (48.15) 28 (51.85) 1.462 0.747- 2.861 0.2642

Ischaemic heart disease 31 (79.49) 8 (20.51) 0.216 0.091- 0.515 <0.001

COPD 12 (38.71) 19 (61.29) 2.204 0.977- 4.974 0.0550

Anemia 32 (49.23) 33 (50.77) 1.421 0.742- 2.723 0.2850

Chronic renal failure 30 (50.85) 29 (49.15) 1.250 0.647- 2.414 0.5038

Current smoking 55 (83.33) 1 (16.67) 0.226 0.025- 2.018 0.1796

Acute decompensated HF 9 (25.71) 26 (74.29) 4.088 1.424 11.74 0.00888

Left ventricular mass (g/m2) 129.2 (39.27) 111.8 (33.28) 0.985 0.975- 0.996 0.0058

Left atrial dilatation (>34ml/m2) 58 (47.15) 65 (52.85) 5.603 1.997- 15.72 <0.001

PASP (mmHg) 39.2 (12) 45.49 (13.08) 1.041 1.013- 1.07 0.0034

E/e' 15.34 (5.40) 16.07 (5.23) 1.026 0.966- 1.091 0.3955

LVEF (%) 58.17 (6.20) 60.16 (7.06) 1.047 0.996- 1.1 0.0676

GLS (%) 14.72 (3.77) 13.79 (4.17) 0.942 0.868- 1.023 0.1537

NT-ProBNP (pg/ml) 2977 (61) 2866 (341) 0.995 0.933- 1.062 0.8923

GDF 15 (pg/ml) 3531 (456) 4629 (4096) 1.062 0.968- 1.164 0.1952

6-MWT (meters) 334 (143) 191 (118) 0.992 0.988- 0.996 <0.001

Discussion

Prevalence of AF in HFpEF: AF is common in HFpEF and its 
prevalence varies betweenstudies from 15 to 41% depending 
on the design of the study and the diagnostic methods (clinical 
diagnosis or Holter screening) [26,27,28,29]. The prevalence of 

AF in our study is 45.75% in line with results of KaRen andthe 
Korean acute heart Failure registry [31,32].

The prevalence of AF in HFrEF is significantly lower (24.6%) in 
patients with HFrEF in an Algerian cohort [33]. Our patients with 
AF were older and less likely to have coronary artery disease or 
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current smokers thanthose without AF. Regarding echographic 
features, left ventricular mass, left atrial volume and pulmonary 
artery systolic pressure increased in patients with AF. Regard-
ing outcome, AF is significally associated with poor fonctional 
statute and increased of acute decompensation heart failure. 
Our results are in concordance with pathophysiiology explainig 
the role of the left atrium in HFpEF, so preservation of atrial 
function could be an important adaptation that protects the 
lungs and right heart in HFpEF, since the development of atrial 
dysfunction is associated with poor exercise capacity, pulmo-
nary vascular disease, right heart failure, and an increased risk 
of mortality [34,3536,37,38].

AF may be the first indicator of inflammatory or metabolic 
“atrial myopathy” causing HFpEF [33]. Myocardial inflamma-
tion, fibrosis, and hypertrophy are identified in left atrium and 
left ventricle, in both AF and HFpEF, [34] hence higher LA vol-
ume and LV mass in our patients with AF than those without AF, 
and consequently higher PASP and more acute decompensation 
HF as found in our study. Moreover, Gavin et al, in their analysis 
of the TOPCAT trial substudy, found that patients with high NT-
Pro BNP levels had significantly higher LV volume and LV mass 
than patients with low LV mass and low prevalence of LVH [35].

AF and outcome in HFpEF

A growing numer of evidence suggests that the combination 
of AF and HFpEF predicts increased morbidity and mortality 
compared to either condition alone. An increase in mortality, 
hospitalizations for HF and strokes has been observed in the 
Swedish Heart Failure Registry (SwedeHF), and other studies, 
such as the population-based cohort study of the county of Ol-
msted, the CHARM program and the Framingham Heart Study 
[36,37].

However, in the post-ad hoc analysis of the I-PRESERVE trial, 
AF predicted outcomes only in univariate analysis, similar to our 
results [38].

Conclusion

Near of half of our HFpEF patient population had AF. Sharing 
common risk factors, patients with AF were older, and less likely 
to have coronary artery diseases, with a higher left ventricular 
mass, left atrial volume, and pulmonary artery systolic pressure, 
than those without AF.The coexistence of AF and HFpEF is as-
sociated with a worse prognosis with poor fonctional statute 
and increased of acute decompensation heart failure but not of 
mortality at one year.
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Fraction; LVH: Left Ventricular Hypertrophy; LVM: Left Ventricu-
lar Mass; MACE: Major Acute Cardiovascular Events; 6M-WT: 6 
Minutes’ Walk Test; NT-Probnp: N Terminal Pro Brain Natriuretic 
Peptide; PASP: Pulmonary Artery Systolic Pressure; TR: Tricuspid 

Regurgitation; WHO : Word Heart Organizaton.

References

1.	 Owan TE, Redfield MM. Epidemiology of diastolic heart failure. 
ProgCardiovasc Dis. 2005; 47: 320-332.

2.	 Owan TE, Hodge DO, Herges RM, et al. Trends in prevalence and 
outcome of heart failure with preserved ejection fraction. N 
EnglJ Med. 2006; 355: 251-259.

3.	 Braunwald E. Heart failure. JACC Heart Fail. 2013; 1: 1-20.

4.	 Dunlay SM, Roger VL, Redfield MM. Epidemiology of heart fail-
ure with preserved ejection fraction. Nat Rev Cardiol. 2017; 14: 
591–602.

5.	 Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA Guideline 
for the management of heart failure: a report of the American 
college of cardiology foundation/American heart association 
task force on practice guidelines. Circulation. 2013; 128: 1810–
1852.

6.	 Kotecha D, Lam CS, van Veldhuisen DJ, van Gelder IC, Voors AA, 
et al. Heart failure with preserved ejection fraction and atrial fi-
brillation: Vicious twins. J Am Coll Cardiol. 2016; 68: 2217-2228. 

7. 	 Sartipy U, Dahlström U, Fu M, Lund LH. Atrial fibrillation in heart 
failure with preserved, mid-range, and reduced ejection frac-
tion. J Am Coll Cardiol HF. 2017; 5: 565-574.  

8.	 Luca Longobardo, Concetta Zito, Scipione Carerj. Left atrium in 
heart failure with preserved ejection fraction: the importance of 
function before anatomy European Heart Journal - Cardiovascu-
lar Imaging. 2017; 18: 730–731.

9.	 Fernandes SL, et al. Pathophysiology and treatment of heart fail-
ure with preserved ejection fraction: State of the Art and Pros-
pects for the Future. Arq Bras Cardiol. 2020; 114: 120-129.

10.	 Altay H, Pehlivanoglu S. Heart Failure with Preserved Ejection 
Fraction. In: Kirali K, editors. Cardiomyopathies - Types and 
Treatments. IntechOpen; 2017; 39-53.

11.	 Obokata M, Reddy YNV, Pislaru SV, et al.  Evidence supporting 
the existence of a distinct obese phenotype of heart failure with 
preserved ejection fraction. Circulation. 2017; 136: 6–19. 

12.	 Borlaug BA, Olson TP, Lam CS, et al. Global cardiovascular re-
serve dysfunction in heart failure with preserved ejection frac-
tion. J Am Coll Cardiol. 2010; 56: 845–854. 

13.	 Haykowsky MJ, Brubaker PH, John JM, et al. Determinants of 
exercise intolerance in elderly heart failure patients with pre-
served ejection fraction. J Am Coll Cardiol. 2011; 58: 265–274.

14.	 Haykowsky MJ, Kouba EJ, Brubaker PH, et al. Skeletal muscle 
composition and its relation to exercise intolerance in older pa-
tients with heart failure and preserved ejection fraction. Am J 
Cardiol. 2014; 113: 1211–1216.  

15.	 Dhakal BP, Malhotra R, Murphy RM, et al. Mechanisms of exer-
cise intolerance in heart failure with preserved ejection fraction: 
The role of abnormal peripheral oxygen extraction. Circ Heart 
Fail. 2015; 8: 286–294.  

16.	 Frantz S, et al. The innate immune system in chronic cardiomy-
opathy: A European Society of Cardiology (ESC) scientifc state-
ment from the Working Group on Myocardial Function of the 
ESC. Eur J Heart Fail. 2018; 20: 445–459.

17.	 Aune D, Sen A, Norat T, et al. Body mass index, abdominal fat-
ness, and heart failure incidence and mortality: A systematic re-
view and dose-response meta-analysis of prospective studies. 
Circulation. 2016; 133: 639–649.



MedDocs Publishers

4Annals of Cardiology and Vascular Medicine

18.	 Obokata M, Reddy YNV, Pislaru SV, et al. Evidence supporting 
the existence of a distinct obese phenotype of heart failure with 
preserved ejection fraction. Circulation. 2017; 136: 6–19.

19.	 Fu S, et al. Overall and abdominal obesity indicators had dife-
rent association with central arterial stifness and hemodynam-
ics independent of age, sex, blood pressure, glucose, and lipids 
in Chinese community edwelling adults. Clin Interv Aging. 2013;  
8: 1579–1584.

20.	 Melenovsky V, Hwang SJ, Redfield MM, et al. Left atrial remod-
eling and function in advanced heart failure with preserved or 
reduced ejection fraction. Circ Heart Fail. 2015; 8: 295–303. 

21.	 Ponikowski P, Voors AA, Anker SD, Bueno H, Cleland JGF, et al. 
2016 ESC guidelines for the diagnosis and treatment of acute 
and chronic heart failure. The Task Force for the diagnosis and 
treatment of acute and chronicheart failure of the European So-
ciety of Cardiology. Eur Heart J. 2016; 37: 2129–2200. 

22.	 Lenzen MJ, et al. Differences between patients with a preserved 
and a depressed left ventricular function: a report from the Eu-
roHeart Failure Survey. Eur. Heart J. 2004; 25: 1214–1220.

23.	 Bhatia RS, et al. Outcome of heart failure with preserved ejec-
tion fraction in a population-based study. N. Engl J. Med. 2006; 
35:  260–269. 

24.	 Lee DS, et al. Relation of disease pathogenesis and risk factors 
to heart failure with preserved or reduced ejection fraction: in-
sights from the framingham heart study of the national heart, 
lung, and blood institute. Circulation. 2009; 119: 3070–3077.

25.	 Zubin J Eapen, Melissa A Greiner, Gregg C. Fonarow and al. As-
sociations between atrial fibrillation and early outcomes of pa-
tients with heart failure and reduced or preserved ejection frac-
tion. Am Heart J. 2014; 167: 369-375. e2

26. 	 Donal E, Lund LH, Oger E, et al. Baseline characteristics of pa-
tients with heart failure and preserved ejection fraction includ-
ed in the Karolinska Rennes (KaRen) study. Arch Cardiovasc Dis. 
2014; 107: 112–121.

27.	 Son MK, Park JJ, limn-K, et al. Heart. 2020; 0: 1–9. 

28.	 Djouhri M, Harbi F, Menzou F, et al. Epidemiology and one-year 
outcomes in patients with atrial fibrillation and heart failure 
with reduced ejection fraction. About a series of 252 patients, 
Archives of Cardiovascular Diseases Supplements, 13, 1, 45, 
2021, Elsevier Masson”. 

29.	 Maeder MT, Thompson BR, Brunner-La Rocca, et al. Hemody-
namic basis of exercise limitation in patients with heart failure 
and normal ejection fraction. J Am Coll Cardiol. 2010; 56: 855–
863.

30.	 Shah AM, Solomon SD. Myocardial deformation imaging: Cur-
rent status and future directions. Circulation. 2012; 125: e244–
e248. 

31.	 Freed BH, Daruwalla V, Cheng JY, et al. Prognostic utility and 
clinical significance of cardiac mechanics in heart failure with 
preserved ejection fraction: Importance of left atrial strain. Circ 
Cardiovasc Imag. 2016; 9: e003754. 

32.	 Zakeri R, Moulay G, Chai Q, et al. Left atrial remodeling and 
atrioventricular coupling in a canine model of early heart fail-
ure with preserved ejection fraction. Circ Heart Fail. 2016; 9: 
e003238. 

33.	 Mazurek T, et al. Relation of proinfammatory activity of epicar-
dial adipose tissue to the occurrence of atrial fbrillation. Am J 
Cardiol. 2014; 113: 1505–1508.

34.	 Ying Lin, Shihui Fu, Yao Yao. Heart failure with preserved ejec-
tion fraction based on aging and comorbidities.  J Transl Med. 
2021; 19: 291.

35.	 Gavin A Lewis, Erik B Schelbert, Simon G Williams, et al.  Biologi-
cal Phenotypes of HFpEF. JACC. 2017; 70:  2186 – 2200. 

36.	 Persson, et al. Diastolic Dysfunction in Heart Failure with Pre-
served Systolic Function: Need for Objective EvidenceResults 
from the CHARM Echocardiographic Substudy–CHARMESJACC. 
2007; 49: 687–694. 

37.	 Omar M Aldaas, Chaitanya L Malladi, Jonathan C, et al. Atrial 
fibrillation in patients with heart failure with preserved ejection 
fraction. Curr Opin Cardiol. 2020; 35: 260–270.

38.	 MR Zile, JS Gottdiener, S J Hetzel, et al. Prevalence and Signifi-
cance of Alterations in CardiacStructure and Function in Patients 
With Heart Failure anda Preserved Ejection Fraction Circulation. 
2011; 124: 2491-2501.


