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Man : 53 y old  

ICM, EF 35%, Severe MR

EuroScore II: 8.55%

NYHA Class III

Maximum Tailored Medical Therapy

ECG: LBBB with QRS 125 ms, HR > 70/min

Case Summary
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(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Strategic phenotypic overview of 
the management of heart failure 
with reduced ejection fraction
ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin
receptor blocker; ARNI = angiotensin receptor-neprilysin inhibitor; BB 
= beta-blocker;  b.p.m. = beats per minute; BTC = bridge to candidacy; 
BTT = bridge to transplantation; CABG = coronary artery bypass graft; 
CRT-D = cardiac resynchronization therapy with defibrillator; CRT-P = 
cardiac resynchronization therapy with pacemaker; DT = destination 
therapy; HF = heart failure;  HFrEF = heart failure with reduced
ejection fraction; ICD = implantable cardioverter-defibrillator; ISDN = 
isosorbide dinitrate; LBBB = left bundle branch block; MCS = 
mechanical circulatory support; MRA = mineralocorticoid receptor
antagonist; MV = mitral valve; PVI = pulmonary vein isolation; QOL = 
quality of life; SAVR = surgical aortic valve replacement;  SGLT2i = 
sodium-glucose co-transporter 2 inhibitor; SR = sinus rhythm;  TAVI = 
transcatheter aortic valve replacement; TEE = transcatheter edge to 
edge. Colour code for classes of recommendation: Green for Class of 
recommendation I; Yellow for Class of recommendation IIa (see Table 
1 for further details on classes of recommendation).
The Figure showsmanagement options with Class I and IIa
recommendations. See the specific Tables for those with Class IIb
recommendations.
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2021 ESC/EACTS Guidelines for the management of valvular heart disease
(European Heart Journal; 2021 – doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 – doi: 10.1093/ejcts/ezab389)

Recommendations Class Level

Valve surgery/intervention is recommended only in patients with severe SMR 
who remain symptomatic despite GDMT (including CRT if indicated) and has 
to be decided by a structured collaborative Heart Team.

I B

Patients with concomitant coronary artery or other cardiac disease requiring treatment

Valve surgery is recommended in patients undergoing CABG or other 
cardiac surgery.

I B

In symptomatic patients, who are judged not appropriate for surgery by the 
Heart Team on the basis of their individual characteristics, PCI (and/or TAVI) 
possibly followed by TEER (in case of persisting severe SMR) should be 
considered. 

IIa C

Recommendations on indications for mitral valve intervention in 
chronic severe secondary mitral regurgitation (1)

CRT is part of medical treatment

Mitral Regurgitation Management



• Angio: no significant stenosis

--> CRT implantation (AV and VV optimisation)

Management



Why CRT in Heart Failure?

CARE-HF: All cause mortality



EVALUATION OF LV FUNCTION 

AND DIAMETER (REMODELING)

CRT-ICD Better ICD only Better

LV EF ≤ 25%
LV EF > 25%

LV EDV ≤ 240 ml
LV EDV > 240 ml

LV EDV ≤ 170 ml
LV EDV > 170 ml

Moss et al NEJM 2009

Similar results for CARE-HF, 
REVERSE STUDIES



ETIOLOGY OF THE 

CARDIOMYOPATHY

MADIT CRT Circ 2010

REVERSE JACC 2008



QUANTIFICATION OF MR

NYHA Class III or IV NYHA Class I or II

Solomon et al Circulation 2010



Secondary MR (IIIb) in HF

MR Mechanims

Lancellotti et al, Heart 2008



MR → 30 % reduction acutely

Why CRT for MR?

CRT Causes MR Reduction



The greatest proportion of improvement in 
those with moderate/severe MR before CRT

Why CRT for MR?



Pts with less moderate/severe residual MR after CRT 
had better survival, Improved EF and Symptoms

MR → 10 to 20 % reduction at 6 months

CRT MR Reduction and Outcome

Di Biase L et al Europace 2011;13:829Verhaert D et al Circ CV Imaging 2012;5:21

Why CRT for MR?



Magnitude of benefit from CRT
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(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Therapeutic algorithm of 
Class I Therapy Indications 
for a patient with heart 
failure with reduced 
ejection fraction

ACE-I = angiotensin-converting enzyme inhibitor; 
ARNI = angiotensin receptor-neprilysin inhibitor; 
CRT-D = cardiac resynchronization therapy with
defibrillator; CRT-P = cardiac resynchronization
therapy with pacemaker; ICD = implantable 
cardioverter-defibrillator; HFrEF = heart failure with
reduced ejection fraction; MRA = mineralocorticoid
receptor antagonist; QRS = Q, R, and S waves
(on a 12-lead electrocardiogram); SR = sinus rhythm. 
aAs a replacement for ACE-I. 
bWhere appropriate. Class I=green. Class IIa=Yellow.

Candidates for CRT
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level
CRT is recommended for symptomatic patients with HF in SR with a QRS duration
≥150 ms and LBBB QRS morphology and with LVEF ≤35% despite OMT in order to
improve symptoms and reduce morbidity and mortality.

I A

CRT should be considered for symptomatic patients with HF in SR with a QRS
duration of 130–149 ms and LBBB QRS morphology and with LVEF ≤35% despite
OMT in order to improve symptoms and reduce morbidity and mortality.

I B

CRT should be considered for symptomatic patients with HF in SR with a QRS
duration ≥150 ms and non-LBBB QRS morphology and with LVEF ≤35% despite
OMT in order to improve symptoms and reduce morbidity and mortality.

IIa B

CRT may be considered for symptomatic patients with HF in SR with a QRS duration
of 130–149 ms and non-LBBB QRS morphology and with LVEF ≤35% despite OMT in
order to improve symptoms and reduce morbidity and mortality.

IIb B

Recommendations for cardiac resynchronization therapy implantation in 
patients with heart failure (1)

AF = atrial fibrillation; AV = atrio-ventricular; CRT = cardiac resynchronization therapy; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; ICD = implantable cardioverter-defibrillator; LBBB = left
bundle branch block; LVEF = left ventricular ejection fraction; NYHA= New York Heart Association; OMT= optimal medical therapy (class I recommended medical therapies for at least 3 months); QRS =Q, R, and S 
waves (combination of three of the graphical deflections); RV = right ventricular; SR = sinus rhythm.

www.escardio.org/guidelines

©
ES

C

2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level
CRT rather than RV pacing is recommended for patients with HFrEF regardless of 
NYHA class or QRS width who have an indication for ventricular pacing for high 
degree AV block in order to reduce morbidity. This includes patients with AF.

I A

Patients with an LVEF ≤35% who have received a conventional pacemaker or an ICD 
and subsequently develop worsening HF despite OMT and who have a significant 
proportion of RV pacing should be considered for ‘upgrade’ to CRT.

IIa B

CRT is not recommended in patients with a QRS duration <130 ms who do not 
have an indication for pacing due to high degree AV block.

III A

Recommendations for cardiac resynchronization therapy implantation in 
patients with heart failure (2)

AF = atrial fibrillation; AV = atrio-ventricular; CRT = cardiac resynchronization therapy; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; ICD = implantable 
cardioverter-defibrillator; LBBB = left bundle branch block; LVEF = left ventricular ejection fraction; NYHA= New York Heart Association; OMT= optimal medical therapy (class I 
recommended medical therapies for at least 3 months); QRS =Q, R, and S waves (combination of three of the graphical deflections); RV = right ventricular; SR = sinus rhythm.
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Magnitude of benefit from CRT

• Absence of significant LV dyssynchrony
• LV lead mismatch (vs. site of latest mechanical activation)



Back a year later in severe heart failure

Progression of the disease



Candidates for CRT

OUR CASE
CRT is not a good option in this patient


