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Introduction - Epidemiology

Heart-failure
(HF)

Continuously increasing prevalence
Demographic changes
Better health care supply
 Improved medical management of HF
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(HF)  Improved medical management of HF

>64 million people worldwide affected by HF

1. Roger VL. Epidemiology of Heart Failure: A Contemporary Perspective. Circ Res. 2021;128(10):1421-34.
2. Global, regional, and national incidence, prevalence, and years lived with disability for 354 diseases and injuries for 195 countries and territories, 1990

Continuously increasing prevalence1 due to:
Demographic changes
Better health care supply
Improved medical management of HF
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Improved medical management of HF

people worldwide affected by HF2

ountries and territories, 1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet. 2018;392(10159):



Heart failure with preserved
ejection fraction

LVEF ≥50%
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Heart failure with reduced
ejection fraction

LVEF ≤40%

Deutsche Gesel lschaf t  fü r  Kard io log i e  – Herz- und Kre is lauf forschung e.  V .



Heart failure with
preserved ejection

fraction

LVEF ≥50%

Heart failure
reduced ejection
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LVEF 41

2021 & 2022: ESC + ACC/AHA/HFSA 

Jessup M, Bozkurt B, Butler J, Casey DE, Drazner MH, et al. 2013 ACCF/AHA Guideline for the Management of Heart Failure
P, Voors AA, Anker SD, Bueno H, Cleland JG, Coats AJ, et al. 2016 ESC Guidelines for the diagnosis and treatment of acute and chronic he

Society of Cardiology (ESC). Developed with the special contribution of the Heart Failure Association (HFA) of the ESC. Eur J Heart Fail. 2016;18(8):891
5. McDonagh TA, Metra M, Adamo M, Gardner RS, Baumbach A, Böhm M, et al. 2021 ESC Guidelines for the diagnosis and treatment
6. Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin MM, et al. 2022 AHA/ACC/HFSA Guideline for the Management of

Circulation. 2022;145(18):e895-e1032.

2013: ACCF/AHA 

2016: ESC – „HFmrEF“ („

Heart failure with
reduced ejection

fraction

LVEF ≤40%

failure with mildly
ejection fraction
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LVEF 41-49%

2021 & 2022: ESC + ACC/AHA/HFSA – HFmrEF („mildly reduced“)5, 6

Failure. Circulation. 2013;128(16):e240-e327.
, Anker SD, Bueno H, Cleland JG, Coats AJ, 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 chronic heart failure of the European 

J Heart Fail. 2016;18(8):891-975.
treatment of acute and chronic heart failure. Eur Heart J. 2021;42(36):3599-726.

Heart Failure: A Report of the American College of Cardiology/American Heart Association Joint Committee on Clinical Practice 

2013: ACCF/AHA – „HFpEF borderline“3

„HFmrEF“ („mid range“)4



Heart failure with mildly reduced ejection fraction 
epidemiology
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 ¼ of the HF spectrum is classified as heart failure with mildly reduced ejection 
fraction (HFmrEF)

Heart failure with mildly reduced ejection fraction -
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Chioncel O et al.; Eur J Heart Fail. 2017
eart failure with mildly reduced ejection 



Heart failure with mildly reduced ejection fraction 
to HFrEF and HFpEF
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Heart failure with mildly reduced ejection fraction – similiarites 

HFmrEF has parallels with heart failure
preserved ejection fraction (HFpEF)
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Chioncel O et al.; Eur J Heart Fail. 2017

preserved ejection fraction (HFpEF)
as with heart failure with reduced
fraction (HFrEF).

Regarding the effect of
pharmacotherapies, HFmrEF may be
linked to HFpEF.



Heart failure with mildly reduced ejection fraction 
mortality predictors from the ESC
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Heart failure with mildly reduced ejection fraction – all-cause 
mortality predictors from the ESC-HF-LT Registry
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Chioncel O et al.; Eur J Heart Fail. 2017



Heart failure with reduced ejection fraction 
mortality
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1

Heart failure with reduced ejection fraction – QRS duration and 

 In HFrEF, a prolonged QRS duration is a recognized
factor for adverse events and potentially treatable

Deutsche Gesel lschaf t  fü r  Kard io log i e  – Herz- und Kre is lauf forschung e.  V .

1Silvet H et al.: Am J Cardiol. 2001
2McDonagh TA et al.: Eur Heart J. 2021

factor for adverse events and potentially treatable
cardiac resynchronization therapy.2

 Most studies investigating the impact of the QRS duration
were restricted to HFrEF or post-AMI patients.



QRS duration across
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QRS duration increases with lowering LVEF.
QRS prolongation in HFmrEF is common.

the spectrum of HF 
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Abdin Eur J Heart Fail. 2024



Results from DAPA-HF 
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Higher risk of the composite of CV death and HF-hospitalizations
No further stratification by HFmrEF/HFpEF.

HF and DELIVER trials

Deutsche Gesel lschaf t  fü r  Kard io log i e  – Herz- und Kre is lauf forschung e.  V .

Abdin Eur J Heart Fail. 2024

hospitalizations even in HFmrEF/HFpEF.



Consecutive patients with HFmrEF according to current European
and/or symptoms of heart failure.

n = 2.184 consecutive patients admitted to the University
retrospectivly included.

Patients with native QRS duration <120 ms were compared

Heart Failure With Mildly Reduced Ejection Fraction Registry (HARMER)
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primary endpoint: all-cause mortality during median follow-up

secondary endpoints: heart failure related rehospitalization
adverse cardiac and cerebrovascular events (MACCE)
infarction, stroke).

ClinicalTrials.gov Identifier: NCT05603390

European guidelines (i.e., LVEF 41 – 49%) with additional signs

University Medical Center Mannheim from 2016 to 2022 were

compared to patients with prolonged QRS duration ≥120 ms.

Heart Failure With Mildly Reduced Ejection Fraction Registry (HARMER)
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up (i.e., 30 months).

rehospitalization, cardiac rehospitalization, revascularization, stroke, major
(i.e., composite of all-cause mortality, acute myocardial



Study flow chart

2.228 consecutive patients 
presenting with 

heart failure with mildly reduced ejection fraction (HFmrEF)
from 2016 to 2022

2.184 patients with HFmrEF included in the HARMER registry
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Study cohort: 1.627 HFmrEF patients 
eligible for analyses

QRS-Duration
<120 ms

n = 1.382 (85%)

QRS

heart failure with mildly reduced ejection fraction (HFmrEF)

Excluded:
44 patients lost to follow-up

HARMER registry

Excluded:
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Excluded:
557 patients with prior pacemaker, 

prior CRT, no documented ECG

Study cohort: 1.627 HFmrEF patients 

QRS-Duration
≥120 ms

n = 245 (15%)



Baseline characteristics

Deutsche Gesel lschaf t  fü r  Kard io log i e  Deutsche Gesel lschaf t  fü r  Kard io log i e  – Herz- und Kre is lauf forschung e.  V .



Deutsche Gesel lschaf t  fü r  Kard io log i e  

Heart failure related and
procedural data
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Primary and secondary endpoints
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Primary and secondary endpoints
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Primary and secondary endpoint
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endpoint: Kaplan-Meier analysis
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Multivariable risk
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risk prediction models
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Left vs. right bundle branch block
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block

Deutsche Gesel lschaf t  fü r  Kard io log i e  – Herz- und Kre is lauf forschung e.  V .



A prolonged QRS duration was observed in 15% of consecutive

In HFmrEF patients, a prolonged QRS duration is associated
even after multivariable adjustment.

Key messages
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In contrast, the risk of long-term all-cause mortality was not 

Prognosis of patients with LBBB and RBBB was comparable

consecutive patients with HFmrEF.

associated with a higher HF related rehospitalization rate at 30 months
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was not affected by the QRS duration.

comparable.



Thank you for
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With a special thank you to the main contributers:

arielen Reinhardt, Noah Abel, Alexander Schmitt, Felix Lau, PD Dr. med. Kathrin
Mohammad Abumayyaleh, Prof. Dr. Jürgen Kuschyk, Prof. Dr. med. Michael 
Ibrahim Akin.

your attention!
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Felix Lau, PD Dr. med. Kathrin Weidner, Dr. med. 
, Prof. Dr. med. Michael Behnes and Prof. Dr. med. 


