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RECOMMENDATIONS FOR STARTING GDMT 

IN A PATIENT WITH A NEW DIAGNOSIS OF 

SYMPTOMATIC HFREF  

• adjustment of therapies should occur every 2 weeks, 

to achieve optimal GDMT ≤ 3-6 months 

• GLT2i are added in as part of the therapy for patients 

with chronic HFrEF who are already receiving BB, an 

ARNI/ACEI/ARB and MRA 

• achieving target or maximally tolerated doses of 

other drugs is not necessary before adding SGLT2i 



• titrate of all standard therapies con-

currently to target doses ≤ 3-6 months 

• prescribe ARNI as first-line therapy or 

before full titration of ACEIs/ARBs  

• SGLT2i should be considered as 

standard or foundational therapy in 

patients with HFrEF 

• start SGLT2i early in the disease course 

for eligible patients   

TREATMENT ALGORITHM FOR 

MANAGEMENT OF HFrEF 



2021 – Joint position paper of SIC/SID  

2021 Cardiovascular risk management in type 2 diabetes mellitus: A joint Position paper of the Italian Cardiology (SIC) and Italian Diabetes (SID) Societies 



Rosano et al, European Journal of Heart Failure (2021) doi:10.1002/ejhf.2206 
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HHf - CVd 
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MI-Stroke-CVd (MACE) 

WESRD  



What’s new? 



Chronic HFrEF (EF ≤ 40%) 



PRIMARY OUTCOME: CV death or worsening HF  PRIMARY OUTCOME: CV death or hospitalization for HF  

N Engl J Med 2019; 381:1995-2008 N Engl J Med 2020; 383:1413-1424 



DAPA HF - Key Inclusion and Exclusion Criteria 

Key Inclusion Criteria Key Exclusion Criteria 

aThis does not apply to diuretics; diuretic dosing may be titrated to symptoms, signs, weight and other information and may thus vary. Each patient should, however, be treated with a diuretic regimen 
aimed at achieving optimal fluid/volume status for that individual; bCKD-EPI formula. 

McMurray JJV et al. Article and supplementary appendix. Eur J Heart Fail. 2019;21:665-675. 

• Men and women ≥18 years of age, with or without 
T2D 

• Documented diagnosis of symptomatic HFrEF for ≥2 
months (NYHA class II-IV) 

• LVEF ≤40% within the last 12 months 

• Elevated NT-proBNP (≥600 pg/mL or ≥400 pg/mL if 
hHF within 12 months or ≥900 pg/mL if atrial 
fibrillation/flutter irrespective of hHF history) 

• Optimal pharmacological and device therapy for HF 

• Optimal and stablea (≥4 weeks) background standard 
of care for HFrEF as per local guidelines including 
(unless contraindicated or not tolerated): ACEI, ARB, 
or sacubitril/valsartan; beta-blocker; and if 
appropriate a MRA 

• eGFRb ≥30 mL/min/1.73 m2  

 

• Treatment within 8 weeks or intolerance to SGLT2 
inhibitor 

• T1D 

• Symptomatic hypotension or SBP <95 mmHg 

• Current acute decompensated HF or 
hospitalization within last 4 weeks due to 
decompensated HF 

• Coronary revascularization (PCI or CABG), valve 
repair/replacement, or CRT device implantation 
within last 12 weeks or planned after 
randomization 

• HF due to restrictive cardiomyopathy, active 
myocarditis, constrictive pericarditis, hypertrophic 
cardiomyopathy, or uncorrected primary valvular 
disease 

• eGFR <30 mL/min/1.73 m2 or rapidly declining 
renal function 

14 



N Engl J Med 2019; 381:1995-2008 N Engl J Med 2020; 383:1413-1424 



Packer M et al. NEJM 2020 

Sacubitril/Vals

artan 

Placebo Dapaglifozin Placebo Empaglifozin Placebo 

Age (years) 63.8±11.5 63.8±11.3 62.2±11.0 66.5±10.8 67.2±10.8 66.5±11.2 

Female (%) 21.0 22.6 23.8 23.0 23.5 24.4 

Ischemic etiology (%) 59.9 60.1 55.5 57.3 52.8 50.7 

NYHA class, (%) 

I 4.3 5.0 

II 71.6 69.3 67.7 67.4 75.1 75 

III 23.1 24.9 31.5 31.7 24.4 24.4 

IV 0.8 0.6 0.8 1.0 0.5 0.6 

LVEF (%) 29.6±6.1 29.4±6.3 31.2±6.7 30.6±6.9 27.7±6.0 27.2±6.1 

Median NT-proBNP 1631 1594 1428 1446 1887 1926 

GFR (ml/min *1.73 m2) 66.0±19.6 65.5±19.3 61.8±21.7 62.2±21.5 

Therapy (%) 

ACEi/ARBs - 100 84.5 82.8 70.5 68.9 

ARNI 100 - 10.5 10.9 18.3 20.7 

MRA 54.2 57.0 71.5 70.6 70.1 72.6 

Beta-blockers 93.1 92.9 96.0 96.2 94.7 94.7 

Diuretics 80.3 80.1 93.4 93.5 

ICD 14.9 14.7 26.2 26.1 31.0 31.8 

CRT 7.0 6.7 8.0 6.9 11.8 11.9 

PARADIGM-HF EMPEROR-reduced; FU 16 mo DAPA-HF; FU 18.2 mo 

McMurray JJV et al. NEJM 2019 McMurray JJV et al. NEJM 2014 









HF and diabetes 



N Engl J Med 2020; 383:1413-1424 

Empagliflozin in Heart Failure with 

a Preserved Ejection Fraction 
Stefan D. Anker, Javed Butler, Gerasimos Filippatos, João P. 

Ferreira, Edimar Bocchi, Michael Böhm, Hans-Peter Brunner–
La Rocca, Dong-Ju Choi, Vijay Chopra, Eduardo Chuquiure-

Valenzuela, Nadia Giannetti, Juan Esteban Gomez-Mesa, et 

al., for the EMPEROR-Preserved Trial Investigators 

N Engl J Med 2021 Aug 27; [e-pub].  Circulation. 2021;143:298–309.  



HF and CKD 
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The new universal definition of heart failure classifies  
the different phenotypes according to LVEF 

LVEF 

EF, ejection fraction; HF, heart failure; LVEF, left ventricular ejection fraction. 

Bozkurt B et al. Eur J Heart Fail. 2021;23:352. 

≤40% 41–49%  ≥50% 

HF with reduced EF 

(HFrEF) 

HF with preserved EF 

(HFpEF) 

HF with improved EF 

(HFimpEF) 
HF with a baseline LVEF ≤40%, a ≥10-point increase 

from baseline LVEF, and a second measurement of LVEF >40% 

HF with mildly reduced EF 

(HFmrEF) 



August 27, 2021 DOI: 10.1056/NEJMoa2107038 
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*Randomized, double-blind, placebo-controlled trial. 

CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HF, heart failure; HFpEF, heart failure with preserved ejection fraction; 

HHF, hospitalization for heart failure; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association; OD, once daily; T2D, type 2 diabetes. 

Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038 

Phase III trial* in patients with HFpEF 

Aim: To investigate the safety and efficacy of empagliflozin versus placebo in patients with HF 

with preserved ejection fraction 

Population: T2D and non-T2D, aged ≥18 years, chronic HF (NYHA class II–IV) 

Median follow-up 26.2 months 

EMPEROR-Preserved 

LVEF >40% 

5988 patients 
Placebo 

Empagliflozin 10 mg OD 

CONFIRMATORY KEY SECONDARY ENDPOINTS 

• First and recurrent adjudicated HHF 

• Slope of change in eGFR (CKD-EPI) from baseline 

COMPOSITE PRIMARY ENDPOINT  

• Time to first event of adjudicated CV death or 
adjudicated HHF  

August 27, 2021 DOI: 10.1056/NEJMoa2107038 
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EMPEROR-Preserved: 
Inclusion and exclusion criteria 

Inclusion criteria Exclusion criteria  

• Age ≥18 years 
• Chronic HF NYHA class II−IV 

• LVEF >40% 

• NT-proBNP: 

• >300 pg/mL in patients without AF 

• >900 pg/mL in patients with AF 

• Structural changes in the heart (increases in 

left atrial size or left ventricular mass) or HHF 

within 12 months of screening 

 

• MI, coronary artery bypass graft surgery or 

other major CV surgery, stroke or TIA  

≤90 days before visit  
• Heart transplant recipient, or listed for heart 

transplant 

• Acute decompensated HF 

• SBP ≥180 mmHg at randomization 

• Symptomatic hypotension and/or SBP 

<100 mmHg 

• eGFR <20 mL/min/1.73 m2 or requiring 

dialysis 

 

26 

Further criteria apply 

AF, atrial fibrillation; CV, cardiovascular; eGFR, estimated glomerular filtration rate; HF, heart failure; HHF, hospitalization for heart failure; LVEF, left ventricular ejection fraction; MI, myocardial infarction; 

NT-proBNP, N-terminal prohormone of brain natriuretic peptide; NYHA, New York Heart Association; SBP, systolic blood pressure; TIA, transient ischaemic attack.  

Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038 
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Empagliflozin demonstrated a clinically meaningful 21% RRR 
in the composite primary endpoint of CV death or HHF 
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Placebo 
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HR: 0.79 
(95% CI: 0.69, 0.90) 

p<0.001 

Empagliflozin:  
415 (13.8%) patients with event 
Rate: 6.9/100 patient-years 

Placebo:  
511 (17.1%) patients with event 
Rate: 8.7/100 patient-years 

NNT*=31 
RRR 

21% 

ARR 

3.3% 
Placebo 

Empagliflozin 

*During a median trial period of 26 months. ARR, absolute risk reduction; CI, confidence interval; CV, cardiovascular; HHF, hospitalization for heart failure; HR, hazard ratio; 

NNT, number needed to treat; RRR, relative risk reduction. Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038. 



Primary endpoint:  
Treatment effect by ejection fraction 

28 

 

CI, confidence interval; CV, cardiovascular; EF, ejection fraction; HFH, hospitalization for heart failure;  

HFpEF, heart failure and preserved ejection fraction; LV, left ventricular 

 

1. Data on file  

For presentation in response to an unsolicited request for medical information subject to local approval. Not for distribution. 

95% CI 
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EMPEROR-Preserved: 
Characteristics of patients at baseline (2 of 4) 

29 

Empagliflozin 
(n=2997) 

Placebo 
(n=2991) 

NYHA functional class, n (%) 

Class I 3 (0.1) 1 (<0.1) 

Class II 2432 (81.1) 2451 (81.9) 

Class III 552 (18.4) 531 (17.8) 

Class IV 10 (0.3) 8 (0.3) 

BMI, kg/m2 29.77±5.8 29.90±5.9 

Heart rate, bpm 70.4±12.0 70.3±11.8 

Systolic BP, mmHg 131.8±15.6 131.9±15.7 

LVEF, % 54.3±8.8 54.3±8.8 

>40 to <50%, n (%) 995 (33.2) 988 (33.0) 

≥50 to <60%, n (%) 1028 (34.3) 1030 (34.4) 

≥60%, n (%) 974 (32.5) 973 (32.5) 

Values are mean ± standard deviation unless stated otherwise. 

BMI, body mass index; BP, blood pressure; bpm, beats per minute; LVEF, left ventricular ejection fraction; NYHA, New York Heart Association. 

Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038; 
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EMPEROR-Preserved: 
Characteristics of patients at baseline (3 of 4) 
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Empagliflozin 
(n=2997) 

Placebo 
(n=2991) 

NT-proBNP, median (IQR), pg/mL 994 (501, 1740) 946 (498, 1725) 

Aetiology of HF, n (%) 

Ischaemic 1079 (36.0) 1038 (34.7) 

Non-ischaemic 1917 (64.0) 1953 (65.3) 

CV history, n (%) 

HHF <12 months 699 (23.3) 670 (22.4) 

Atrial fibrillation 1543 (51.5) 1514 (50.6) 

Diabetes mellitus 1466 (48.9) 1472 (49.2) 

Hypertension 2721 (90.8) 2703 (90.4) 

CV, cardiovascular; HF, heart failure; HHF, hospitalization for heart failure; IQR, interquartile range; NT-proBNP, N-terminal prohormone of brain natriuretic peptide. 

Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038 
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EMPEROR-Preserved: 
Characteristics of patients at baseline (4 of 4) 
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Empagliflozin 
(n=2997)1 

Placebo 
(n=2991)1 

eGFR, mL/min/1.73 m2, mean [SD] 60.6±19.8 60.6±19.9 

<60 mL/min/1.73 m2, n (%) 1504/2997 (50.2) 1484/2989 (49.6) 

CV medications, n (%) 

RAASi ± neprilysin inhibitor* 2428 (81.0) 2404 (80.4) 

MRA 1119 (37.3) 1125 (37.6) 

Beta blocker 2598 (86.7) 2569 (85.9) 

Digitalis glycosides 293 (9.8) 263 (8.8) 

Aspirin 1240 (41.4) 1272 (42.5) 

Statins 2042 (68.1) 2089 (69.8) 

*2% of patients in EMPEROR-Preserved were receiving ARNI at baseline.2 

ARNI, angiotensin receptor–neprilysin inhibitor; CV, cardiovascular; eGFR, estimated glomerular filtration rate; MRA, mineralocorticoid receptor antagonist; RAASi, renin-

angiotensin-aldosterone system inhibitor; SD, standard deviation 

1. Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038; 2. Anker S et al. Eur J Heart Fail. 2020;22:2383. 
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EMPEROR-Preserved: Primary endpoint  
Subgroup analysis (2 of 3) 

See slide notes for abbreviations. Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038. 

Empagliflozin Placebo 

n with event/N analysed HR (95% CI) 

Overall 415/2997 511/2991 0.79 (0.69, 0.90) 

Baseline LVEF 

<50% 145/995 193/988 0.71 (0.57, 0.88) 

≥50% to <60% 138/1028 173/1030 0.80 (0.64, 0.99) 

≥60% 132/974 145/973 0.87 (0.69, 1.10) 

Baseline diabetes status 

Diabetes 239/1466 291/1472 0.79 (0.67, 0.94) 

No diabetes 176/1531 220/1519 0.78 (0.64, 0.95) 

Baseline eGFR (CKD-EPI) 

≥60 mL/min/1.73 m² 152/1493 189/1505 0.81 (0.65, 1.00) 

<60 mL/min/1.73 m² 263/1504 321/1484 0.78 (0.66, 0.91) 

Baseline NYHA class 

II 275/2435 361/2452 0.75 (0.64, 0.87) 

III/IV 140/562 150/539 0.86 (0.68, 1.09) 

HF hospitalization in ≤12 months 

No 258/2298 319/2321 0.81 (0.68, 0.95) 

Yes 157/699 192/670 0.73 (0.59, 0.90) 

Cause of HF 

Ischaemic 157/1079 177/1038 0.85 (0.69, 1.06) 

Non-ischaemic 258/1917 334/1953 0.75 (0.64, 0.89) 

0,25 0,5 1 2

Placebo better Empagliflozin better 
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EMPEROR-Preserved: 
First hospitalizations for HF 

Placebo 

Empagliflozin 
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Months since randomization 

HR: 0.71 
(95% CI: 0.60, 0.83) 

Patients at risk 

Placebo 

Empagliflozin 
2991 

2997 

2888 

2928 

2786 

2843 

2706 

2780 

2627 

2708 

2424 

2491 

2066 

2134 

1821 

1858 

1534 

1578 

1278 

1332 

961 

1005 

681 

709 

400 

402 

10 

2 

CI, confidence interval; HF, heart failure; HR, hazard ratio. 

Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038. 
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EMPEROR-Preserved: 
Cardiovascular death 
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Placebo 

Empagliflozin 

Patients at risk 

Placebo 

Empagliflozin 

CI, confidence interval; HR, hazard ratio. 

Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038. 
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EMPEROR-Preserved: 
All-cause mortality 

0 3 6 9 15 18 21 24 27 30 33 12 36 

Months since randomization 
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HR: 1.00 
(95% CI: 0.87, 1.15) 

2991 

2997 

2960 

2974 

2923 

2930 

2883 

2891 

2849 

2847 

2656 

2641 

2302 

2287 

2046 

2022 

1738 

1725 

1459 

1469 

1107 

1118 

781 

794 

471 

462 

Patients at risk 

Placebo 

Empagliflozin 

Placebo 

Empagliflozin 

CI, confidence interval; HR, hazard ratio. 

Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038. 
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Placebo (MMRM Model)

Empagliflozin (MMRM Model)

Placebo (Random Intercept Random Slope Model)

Empagliflozin (Random Intercept Random Slope Model)
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Empagliflozin protected the kidney by significantly 
slowing the decline in kidney function 

eGFR slope = rate of decline (and is a measure for long-term renal function). eGFR slope is analysed based on on-treatment data using a random coefficient model including age, baseline 

eGFR and baseline LVEF as linear covariates and sex, region, baseline diabetes status, and baseline by time and treatment by time interactions as fixed effects; the model allows for randomly 

varying slope and intercept between patients. 

eGFR, estimated glomerular filtration rate; LVEF, left ventricular ejection fraction; SE, standard error.  

Developed from data reported in Anker S et al. N Engl J Med. 2021; 10.1056/NEJMoa2107038. 

Weeks 

12 
Baseline 

4 32 52 100 124 76 148 172 196 

Early difference between empagliflozin and placebo 

due to the well-known initial drop with empagliflozin  
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1.36 mL/min/1.73 m2/year 

difference in eGFR slope 

(95% CI: 1.06, 1.66; p<0.001) 

The rate of eGFR decline in 
patients treated with 

empagliflozin was half that of 
patients treated with placebo 

−1.25 
(±0.11) 

−2.62 
(±0.11) 

Empagliflozin Placebo 

mean (±SE)  

mL/min/1.73 m2/year 
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10,4% 

12,1% 

0,1% 

2,4% 

9,9% 

2,2% 

4,5% 

0,5% 

3,8% 

8,6% 

12,8% 

0,2% 

2,6% 

8,1% 

0,7% 

4,2% 

0,8% 

5,2% 

Hypotension*

Acute renal failure

Ketoacidosis† 

Hypoglycaemic events‡ 

UTI

Genital infections

Bone fractures

Events leading to

lower limb amputation*

Hepatic injury

6,6% 

4,3% 

0,7% 

1,9% 

0,3% 

5,2% 

4,5% 

0,8% 

1,5% 

0,3% 

Symptomatic hypotension

in patients with T2D

in patients without T2D

Complicated UTI

Complicated genital

infections

EMPEROR-Preserved: Selected adverse events of interest 
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85,9% 

47,9% 

86,5% 

51,6% 

Any AE

Serious AE

Empagliflozin

(n=2996)

Placebo

(n=2989)

*Investigator-defined events. †All events occurred in patients with diabetes mellitus at baseline. ‡Hypoglycaemic AEs with a plasma glucose 

value of ≤70 mg/dL or that required assistance. AE, adverse event; UTI, urinary tract infection. Anker S et al. N Engl J Med. 2021; 

10.1056/NEJMoa2107038. 



95 patients 

Mean follow-up: 1.2 years 

DOI: 10.3390/jcm10040571 







*ARNI should be withheld in favour of ACEi/ARBs in case of persisting low blood pressure with hypotension events during the hospitalization. 
§SGLT2i may be considered preferentially in patients not tolerating ARNi. 

 

Sinagra et al. Eur J Int Med, 2021 




