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History of SGLT2 Inhibitors

 1835: discovery of Phlorizin(isolated from apple tree bark)

 1886:glucosuria with phlorizin in dogs

 1899:glucosuria with phlorizin in humans

 1992: Cloning of gene for SGLT2

 1999:Hypothesis of SGLT2 inhibition as a diabetes treatment

 2008:Discovery of first selective Sglt2 inhibitor

 2009:First human study with SGLT2 inhibitor



Mechanism of Action

Inhibit proximal glucose reabsorption :

 Glucosuria

 Diuresis

 Natriuresis 

 BP reduction 

 Weight reduction 





SGLT2i trials



SGLT2i in Outpatients with HFrEF

( with or without DM2)



In Both Diabetic and Nondiabetic patients

DAPA-HF and  EMPEROR-Reduce Massage:

SGLT2i when added to conventional therapy of Heart failure can

✓Reduce risk of CV death and HF hospitalization

✓ Improve symptoms

✓Slow decline in kidney function



SGLT2i in Outpatients with HFpEF

( with or without DM2)



Sodium-Glucose Cotransporter 2 Inhibitors

Recommendation for SGLT2i

Referenced studies that support the recommendation are summarized in the Online Data Supplements.

COR LOE Recommendation

1 A

1. In patients with symptomatic chronic HFrEF, SGLT2i are recommended to reduce 

hospitalization for HF and cardiovascular mortality, irrespective of the presence of 

type 2 diabetes.

Value Statement: 

Intermediate Value 

(A)

2. In patients with symptomatic chronic HFrEF,  SGLT2i therapy provides intermediate 

economic value.



SGLTRi : A new Era in Heart Failure Treatment

Packer M, McMurray JJV. Rapid evidence-based sequencing of foundational drugs for heart 

failure and a reduced ejection fraction. Eur J Heart Fail. 2021 Jun;23(6):882-894





Other SGLT2i Effects in HFrEF

 Cardiac remodeling 

 Reduce NT-ProBNP

 Reduce ventricular Arrhythmias

 Reduce Risk of Hyperkalemia

 Reduce Risk of Hyponatremia

 Reduce uric acid 

 Correction of Anemia



SGLT2i Organ Protection Effects
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Hypothesized SGLT2i Mechanisms in 

heart Failure Improvement 



SGLT2i for HFrEF and HFpEF

Diabetics and Non Diabetics



SGLT2 Inhibitors Practical Issues

How quickly do they work?

When they can be start ?Can Be started for inpatients 
or  Patients with Stable chronic HF?

Are they safe (in all subgroups)?



How Quickly SGLT2i Works?



When SGLT2i can be start?

As a Lifesaving Treatment should started early

Try to get 4 treatment in 4 weeks



SGLT2i in chronic HF?



SGLT2i in Hospitalized Patients

EMPULSE Trial

Initiation of empagliflozin in patients hospitalized for acute 

heart failure is well tolerated and results in. significant clinical 

benefit in the 90 days after starting treatment

In patients with diabetes and recent worsening heart 

failure, sotagliflozin therapy, initiated before or 

shortly after discharge, resulted in a significantly 

lower total number of deaths from cardiovascular 

causes and hospitalizations and urgent visits.

SOLOIST Trial



Are SGLT2i safe Frail and Old Patients?

In DELIVER, frailty was common and associated 

with worse outcomes. The benefit of dapagliflozin 

was consistent across the range of frailty studied. 

The improvement in health-related quality of life 

with dapagliflozin occurred early and was greater 

in patients with a higher level of frailty.



SGLT2i Are Safe in patients on Many Different Drugs



Adverse effects





eGFR Change Is More in Higher Initial eGFR and usually temporary 

Early dip in GFR 

associated

with better outcome



SGLT2i and Kidney





SGLT2 Inhibitors for CKD

SGLT2i  have emerged as a key therapy to prevent progression of CKD in patients with albuminuria with 

or without diabetes including patients with IgA nephropathy, FSGS, and heart failure.



Conclusion

 SGLT2i therapy  substantially mitigate cardiorenal morbidity in patients with 

CKD or HFrEF, regardless of the presence of T2DM and severity of CKD or HF.

 SGLT2i therapy is safe and well tolerated



One Size Fits ALL?

SGLT2 Inhibitor
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