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Cardiovascular protection mechanisms of  SGLT2 inhibitors

▪ SGLT2 inhibitors block transport of  glucose by SGLT2 competing with glucose 

for binding sites 

▪ They reduce the Tmax of  glucose reabsorption in the proximal tubule, leading to 

urinary glucose excretion at a lower threshold concentration

▪ Multiple direct & indirect mechanisms

▪ Improve many aspects : hemodynamics, metabolism, oxidative stress & 

inflammation

▪ Cardiovascular benefits are not related to anti-hyperglycemic effect of  SGLT2i.
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New Pharmacological Story
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Cardiovascular benefits

▪ Glycemic control & attenuation of  glucotoxicity

▪ Natriuresis, diuresis & reduction in plasma volume

▪ Reduction in BP

▪ Amelioration of  endothelial dysfunction & vascular stiffness

▪ Improvement of  cardiac energy metabolism

▪ Inhibition of  cardiac Na+/H+ ( attenuation of  cardiac remodeling & fibrosis )

▪ Improvements in cardiac structure & function

▪ Attenuation of  inflammation

▪ Reduction in serum uric acid level
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SGLT2 inhibitors across a broad range of  patients with HF, regardless of  ejection fraction

LVEF ≤40% 41–49% ≥50%

HF with reduced EF

(HFrEF)

HF with preserved EF

(HFpEF)

HF with mildly reduced 

EF

(HFmrEF)

Chronic 

HF

1. Packer M, et al. N Engl J Med. DOI: 10.1056/NEJMoa2022190;  2. Anker S et al. N Engl J Med. 2021; DOI: 10.1056/NEJMoa210703

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

EMPEROR-Reduced

DAPA-HF

EMPEROR-Preserved

DELIVER

Reduce HF hospitalization, CV death, worsening HF 
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Advanced heart failure with worsening prognosis

• > 1 admission or unplanned visit to HF clinic within 12 months

• Prior inotrope use

• Intolerant to beta blocker, RASi/ ARNI

• LV EF < 20

• Worsening RV function

• Worsening renal/liver function

• Ventricular arrhythmia, ICD shocks

• Need foe escalating diuretic doses for persistent congestion

• SBP < 90 and /or signs of  peripheral hypo-perfusion

Timing for referral for MCS & transplant 

• g 20
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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
Diuretics are recommended in patients with congestion and HFmrEF in order to 
alleviate symptoms and signs.

I C

An ACE-I may be considered for patients with HFmrEF to reduce the risk of HF 
hospitalization and death.

IIb C

An ARB may be considered for patients with HFmrEF to reduce the risk of HF 
hospitalization and death.

IIb C

A beta-blocker may be considered for patients with HFmrEF to reduce the risk of 
HF hospitalization and death.

IIb C

An MRA may be considered for patients with HFmrEF to reduce the risk of HF 
hospitalization and death.

IIb C

Sacubitril/valsartan may be considered for patients with HFmrEF to reduce the 
risk of HF hospitalization and death.

IIb C

Pharmacological treatments to be considered in patients with
(NYHA class II-IV) heart failure with mildly reduced ejection fraction

ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin-receptor blocker; HF = heart failure; HFmrEF = heart failure with mildly reduced ejection fraction; MRA = mineralocorticoid receptor antagonist; 
NYHA= New York Heart Association.
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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
Treatment of hypertension is recommended to prevent or delay the onset of HF, 
and to prevent HF hospitalizations.

I A

Treatment with statins is recommended in patients at high risk of CV disease or 
with CV disease in order to prevent or delay the onset of
HF, and to prevent HF hospitalizations.

I A

SGLT2 inhibitors (canagliflozin, dapagliflozin, empagliflozin, ertugliflozin, 
sotagliflozin) are recommended in patients with diabetes at high risk of CV disease
or with CV disease in order to prevent HF hospitalizations.

I A

Counselling against sedentary habit, obesity, cigarette smoking, and alcohol abuse 
is recommended to prevent or delay the onset of HF.

I C

Recommendations for the primary prevention of heart failure in patients 
with risk factors for its development

CV=cardiovascular; HF=heart failure; SGLT2=sodium-glucose co-transporter 2.
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What’s News (Summary )

▪ New classification of  HF

▪ CMRI for suspected infiltrative CM, hemochromatosis, LV Non-compaction

▪ GDMT for HFrEF, 2 new medications: ARNI as a replacement for ACEI, SGLT2i 

(Dapagliflozin & Empagliflozin ) as Class I recommendation to reduce HF hospitalization & 

CV death

▪ GDMT for HFmrEF & HFpEF, Diuretics & SGLT2i become Class I recommendation

▪ ICD recommendation for primary prevention of  SCD: either ischemic ( Class I ) or non-

ischemic (Class IIa ), LVEF <35%, despite 3 months of  GDMT with expected survival > 1 yr

▪ CRT recommendation for symptomatic HFrEF, EF <35%, LBBB > 150 ms or high grade AVB 

with need for pacing ( Class I recommendation )
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▪ For prevention of  HF, appropriate Tx of  HT, statin, SGLT2i in DM with high ASCVD risk, 

counseling against smoking, alcohol, drug use & obesity , class I recommendation

▪ For patients with AF, anticoagulation for CHA2DS2-VASc ≥1 in men, ≥2 in women ( Class IIa ), 

preferably DOAC unless mechanical prosthetic valve or moderate/ severe stenosis

▪ Beta blocker should be considered for short- or long - term rate control in HF with AF

▪ All HF patients periodically screened for Fe deficiency anemia and Fe supplement should be 

considered 

▪ Influenza, pneumococcal & ? Covid vaccinations should be considered to prevent HF 

hospitalization  ( Class II a )

What’s News (Summary )
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Case Scenario 

▪ 56 yr, lady with Non-ischemic DCM ( CHF ) since 2011

▪ LBBB with LV EF 30% in 2011

▪ Pharmacological Rx & Cardiac re-synchronization (CRT-D) in 2012

▪ No more admission for HF since 2012

▪ CRT-D generator was changed in 2019

▪ Current medications: Frusemide 20 mg alternate day, Spironolactone 25 mg OD, 

       Uperio (ARNI) 50 mg BD, Corolan (Ivabradine ) 5 mg BD, Atorvastatn 10 mg OD, 

▪  Carvedilol 3.125 mg BD, Empagliflozin 10 mg OD
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Conclusion

▪ CHF is highly prevalent condition & also associated with high rates of  morbidity & mortality, 

and poses a significant strain on the healthcare system

▪ A paradigm shift in heart failure management in recent years and various international 

guidelines have been highlighting the newer medications and innovations to bring down the 

heart failure hospitalization, morbidity and mortality

▪ GDMT encompasses clinical evaluation, diagnostic testing and both pharmacological and 

procedural treatments

▪ New evidence-based guidelines regarding the treatment of  HF help to support clinicians in 

practice

▪ Robust evidence of  clinical trials are approving the cardiovascular protection benefits such as 

ARNI, SGLT2 inhibitors & Ivabradine in HF updating the standard care in the Mx of  HF
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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)

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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Treatment of  patients with Heart Failure has multiple goals1,2

Improve clinical 
status*

Improve quality of 
life and functional 

capacity

Prevent hospital 
admission

Reduce mortality

HF treatment

*Clinical status includes (but is not limited to) heart rate, heart rhythm, respiratory rate, oxygen saturation, blood pressure, weight, fluid balance, HF symptoms and renal function1
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The HFA-ESC consensus document highlights key characteristics that  should be 
considered in the management of  HFrEF

Rosano GMC et al. Eur J Heart Fail. 2021;23:872.

*In patients with predominant chronic coronary syndrome, blood pressure threshold is 120/80 mmHg. ACEi, angiotensin-converting enzyme inhibitor; AF, atrial fibrillation; ARB, angiotensin receptor 
blocker; ARNI, angiotensin receptor–neprilysin inhibitor; BP, blood pressure; bpm, beats per minute; CKD, chronic kidney disease; HFA- ESC, Heart Failure Association of the European Society of 
Cardiology; HFrEF, heart failure with reduced ejection fraction; HK, hyperkalaemia; HR, heart rate; MRA, mineralocorticoid receptor antagonist; SGLT2i, sodium-glucose co- transporter-2 inhibitor.

Congestion

HR
>70
bpm

HR 

60–70
bpm

HR 
<60
bpm

CKD/HK

No 
CKD/H
K

AF

No AF

<90/6
0
mmHg

>140/9
0
mmHg

>90/6
0
mmHg

SGLT2i

Beta blocker 

ACEi/ARB/AR

NI
MRA

Diuretics

1. Clinical profile

2. Co-morbidities

3. Baseline cardiovascular risk

The HFA-ESC consensus 

document recommends 

maintaining SGLT2i across all

phenotypes listed
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HFmrEF
• SGLT2 inhibitors have a Class 2a recommendation in HFmrEF
• Weaker recommendations (Class 2b) are made for ARNI, ACEi, ARB, MRA and BB in 

HFmrEF
HFpEF
• SGLT2 inhibitors have a Class 2a recommendation in HFpEF
• Weaker recommendations (Class 2b) are made for ARNI, ARB and MRA in HFpEF

• All include SGLT2 inhibitors as first-
line therapy for HFrEF, creating a four 
foundational pillars treatment 
strategy

Only the AHA/ACC/HFSA Guidelines were published AFTER disclosure of the 
EMPEROR-Preserved trial

Recommendations for SGLT2 inhibitors in HF: Overview

2021 CCS/CHFS Guidelines1  

2021 ESC Guidelines2 

2022 AHA/ACC/HFSA Guidelines3

HFrEF (LVEF ≤40%) HFmrEF (LVEF 41–49%) HFpEF (LVEF ≥50%)

2022 AHA/ACC/HFSA Guidelines3

1. McDonald M et al. Can J Cardiol. 2021;37:531; 2. McDonagh TA et al. Eur Heart J. 2021;42:3599; 3. Heidenreich PA et al. J Am Coll Cardiol. 2022; doi:10.1016/j.jacc.2021.12.012.
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Novel Sequencing Strategies – Dual Start

Eur J Heart Fail. 2021 Mar 11. doi: 10.1002/ejhf.2149
38
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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)

Management of atrial fibrillation
in patients with heart failure

AF = atrial fibrillation; AVN = atrioventricular node; ECV = electrical cardioversion;
HF = heart failure; i.v. = intravenous; PV = pulmonary vein. 
Colour code for classes of recommendation: Green for Class of recommendation I;
Yellow for Class of recommendation IIa; Orange for Class of recommendation IIb; Red
for Class of recommendation III (see Table 1 for further details on classes of 
recommendation).
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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)

Triage of patients with advanced 
heart failure and appropriate 
timing of referral

ARNI = angiotensin receptor-neprilysin inhibitor; CRT = cardiac
resynchronization therapy; HF=heart failure; HT = heart transplantation; 
ICD=implantable cardioverter-defibrillator; LT-MCS = long-term
mechanical circulatory support; LVEF=left ventricular ejection fraction; 
NYHA = New York Heart Association; RASi = renin-angiotensin system 
inhibitor; RV = right ventricular; SBP = systolic blood pressure; 
QOL = quality of life. 
aLimited life expectancy may be due by major comorbidities such as cancer,
dementia, end-stage organ dysfunction; other conditions that may impair 
follow-up or worsen post-treatment prognosis include frailty, irreversible
cognitive dysfunction, psychiatric disorder, or psychosocial issues.
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