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Diabetes and CVD: A perfect storm!

Nissen SE, Wolski K. N Engl J Med 2007; 356: 2457-2471

“Rosiglitazone was 
associated with a significant 

increase in the risk of 
myocardial infarction and 

with an increase in the risk 
of death from cardiovascular 
causes that had borderline 

significance.”



European Medicines Agency  
(EMA) and US Food and Drug  
Administration (FDA):

Need for CV Outcomes  
Studies

•‘Demonstrate that a new anti-
diabetic therapy is not associated  
with unacceptable increase in  
cardiovascular risk’

EMA. 2012. http://www.ema.europa.eu/ema/index.jsp?curl=pages/includes/document/document_detail.jsp?webContentId=WC500129256&mid=WC0b01ac058009a3dc.
FDA. 2008. http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071627.pdf

Regulatory Requirements 

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071627.pdf
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Story of SGLT2 inhibition in T2DM 

-- across the whole spectrum of CV disease in T2DM --

Adapted from Bhatt DL et al. Cell Metab. 2019 Courtesy  Prof. Stefan Anker
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EMPA-REG Outcome:  CV outcomes and all cause death

Zinman et al.N Engl J Med 2015; 373:2117-28

RRR 38% 
RRR 14% 

RRR 35% RRR 32% 
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SGLT2i CVOTs in patients with T2DM

Braunwald E. N Engl J Med 2022; 386:2024-2034



Subodh Varma and John McMurrary Circulation 2019 May 28;139(22):2537-2541
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Can SGLT2i be used to treat patients with established HF?

What about in HF patients without T2DM?
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Story of SGLT2 inhibition in heart failure – A full success
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Evidence in HFrEF (LVEF<40%):
Heart Failure with reduced ejection fraction in patients with/without diabetes



SGLT2i CVOTs in patients with HF

Braunwald E. N Engl J Med 2022; 386:2024-2034



Results in HFrEF patients with/without diabetes:
Primary outcome-composite of CV death or hospitalization for heart failure

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

EMPEROR-Reduced DAPA-HF

26% risk reduction 

vs placebo 

25% risk reduction 

vs placebo 
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Benefits of SGLT2 inhibition are seen early in RCTs

Benefits on top of excellent background therapy





SGLT2 i: Baseline HbA1c Level Does Not Influence Treatment Effect

Primary outcome: Composite of CV death or hospitalization for heart failure

1. Petrie MC et al. JAMA. 2020;323(14):1353-1368  2. Anker SD et al Circulation. 2021;143:337–349.

abc 
DAPA HF

EMPEROR Reduced











QoL is improved with SGLT2 inhibition in patients 
with HFrEF: DAPA HF















Case 2. Suboptimal HFrEF Rx in Cardiology OPD
73 y/o woman
• Complaint: SOB and ankle edema

• Past History: Previous MI, COPD, AF

• LVEF: 35%

• eGFR: 40/mL/min

• HF Medications: Furosemide 40 mg OD, Ramipril 2.5 mg BID, 
Carvedilol 6.25 mg BID, Apixaban, ASA, Atorva

• Vitals: BP: 110/62, HR: 78/m
• Currently treated with RAASi, BB, and a diuretic

• Missing MRA and SGLT2I

Would you uptitrate existing medications? Or Add the missing 2?



Options

• A. Uptitrate existing medications

• B. Add the missing MRA and SGLT2i

A B

15.09%

84.91%



In which order will you give the other two?

• A: SGLT2i first

• B: MRA first

A B

81.69%

18.31%



2021 update ACC Expert Consensus Pathway



Evidence in HFmrEF (LVEF=40-50%)/ HFpEF (LVEF >50%)

: Heart Failure with preserved ejection fraction in patients with/without diabetes





Empagliflozin Demonstrated a Clinically Meaningful 21% RRR in 

the Composite Primary Endpoint of CV Death or HHF
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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

ARR

3.3%

Placebo

Empagliflozin

*During a median trial period of 26 months. ARR, absolute risk reduction; CI, confidence interval; HR, hazard ratio; NNT, number needed to treat; RRR, relative risk reduction. Anker S et al. N Engl J Med. 2021;XX:XXX.

RRR

21%

























Evidence in Acute/Worsening heart failure with 
ongoing or recent hospitalization



Adapted from Bhatt DL et al. Cell Metab. 2019
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Cardiovascular outcome trials

• Patients with heart failure 
• DAPA-HF Trial

• Significant reduction in cardiovascular death or hospitalization for heart failure
• EMEROR-Reduced Trial

• Similar design and similar results to DAPA-HF Trial
• In industrial nations, approximately half of patients with HF have a preserved EF
• SOLOIST-WHF Trial

• Improvement in patients with HFpEF assigned to Sotagliflozin
• EMPEROR-Preserved Trial

• Pooled analysis showed a benefit across the spectrum of EFs from <25% to 65%
• DELIVER Trial – ongoing (ClinicalTrials.gov number, NCT03619213)





EMPULSE: Results 
N=524





MACE COMPOSITE

CV MORTALITY

HHF

RENAL COMPOSITE

41% CVD

N=6974

59% MRF

N=10186

66% CVD

N=6656
34% MRF

N=3486

>99% CVD

N=6964

PATIENT POPULATION

SGLT2 Inhibitors in T2DM – Serendipitous Renal Benefit
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Story of SGLT2 inhibition in CKD

-- across the whole spectrum of eGFR--

Adapted from Bhatt DL et al. Cell Metab. 2019 Courtesy  Prof. Stefan Anker
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EMPA-Kidney
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Guidelines: SGLT2i in CKD



Four Foundational Pillars of Survival Enhancing HF Rx

4 drugs in 4 weeks McDonagh TA et al. Eur Heart J. 2021

Heidenreich et al JACC 2022 Mar 24;S0735-1097(21)08394-7

https://alosahealth.org/clinical-modules/heartfailure/



GDMT: Still a challenge in India

Negative patient outcomes1-3

1. Seth S, et al. J Pract Cardiovasc Sci 2017;3:133-8. 2. Ponikowski P, et al. European Heart Journal 2016; 37: 2129–2200. 

3. Pokharel Y, et al. Clin Cardiol. 2016 Mar;39(3):145-9.

ONLY 19-25% Indians are 
prescribed optimal 

therapy1

Newer HF therapies now 
available in India1,2 YET

Skewed doctor to 
patient ratio2



Little is known about the use of guideline-directed medical therapy (GDMT) in outpatients with heart 
failure with reduced left ventricular ejection fraction (HFrEF; ≤40%) in India. Our objective was to 
understand the use of GDMT in outpatients with HFrEF in India. The Practice Innovation And Clinical 
Excellence (PINNACLE) India Quality Improvement Program (PIQIP) is a registry for cardiovascular 
quality improvement in India supported by the American College of Cardiology Foundation. Between 
January 2008 and September 2014, we evaluated documentation of use of angiotensin-converting 
enzyme inhibitors (ACEIs)/angiotensin receptor blockers (ARBs) and β-blockers, or both, among 
outpatients with HFrEF seeking care in 10 centers enrolled in the PIQIP registry. Among 75 639 patients 
in the PIQIP registry, 34 995 had EF reported, and 15 870 had an EF ≤40%. The mean age was 56 years; 
23% were female. Hypertension, diabetes, coronary artery disease, and myocardial infarction were 
present in 37%, 23%, 27%, and 17%, respectively. Use of ACEIs/ARBs, β-blockers, and both were 
documented in 33.5%, 34.9%, and 29.6% of patients, respectively. The documentation of GDMT was 
higher in men, in patients age ≥65 years, and in those with presence of hypertension, diabetes, or 
coronary artery disease. Documentation of GDMT gradually increased over the study period. Among 
patients enrolled in the PIQIP registry, about two-thirds of patients with EF ≤40% did not have 
documented receipt of GDMT. This study is an initial step toward improving adherence to GDMT in 

India and highlights the feasibility of examining quality of care in HFrEF in a resource-limited setting

Clin. Cardiol. 39, 3, 145–149 (2016)

Poor GDMT prescriptions seen in the 
OPD setting in India



Take Home:  Use a SGLT2 inhibitor early or even first !!

• Single dose, no titration

• Can be started in hospital or in the community

• Benefit within <28 days

• Outstanding tolerability (counsel about hygiene/genital mycosis)

• Negligible effect on blood pressure

• Preserve rather than worsen renal function (do we even need to 

check blood chemistry for eGFR?)

• Reduce risk of hyperkalaemia with MRAs (concept: agents 

started earlier can enhance the safety of agents started later)

Courtesy Stefan Anker



SGLT2 inhibitors: Mechanisms of Benefits beyond glycemic control
1
1
2

Cowie MR, Fisher M. Nature Reviews Cardiology. 2020 Dec;17(12):761-72.

SGLT2i for NAFLD/NASH?



“Many other possibilities exist, waiting to be discovered 

just like diamonds in the rough”
-Kosiborod M. 

Kosiborod M. Circulation. 2021;143:350–353

SGLT2 inhibitors



Thank You 




