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 SGLT2 inhibitors act directly on the kidneys, and have demonstrated various unexpected 

clinical outcomes in T2DM.

 These agents act as a unifying intervention to improve the macrovascular, microvascular, 

and metabolic outcomes in T2DM. 

 Observations in SGLT2-inhibitor therapy provide opportunities to revisit the possible role 

of  the kidneys in the pathogenesis of  metabolic syndrome. 

 Albuminuria is a unifying marker for kidney disease, and vasculo-metabolic dysfunction. 



CRM, cardio-renal-metabolic; LV, left ventricular

Original CV Risk Continuum: Dzau VJ, Braunwald E. Am Heart J. 1991 Apr;121(4 Pt 1):1244-63. 

1. Sarafidis PA et al. J Cardiometab Syndr 2006;1:58; 2. Ronco C. Contrib Nephrol 2010;164:33; 3. Banerjee S and Panas R. Hellenic J Cardiol 2017;58:342; 

4. Leon BM and Maddox TM. World J Diabetes 2015;6:1246; 5. Dzau VJ et al. Circulation 2006;114:2850 

The Continuum of Cardio-Renal-Metabolic (CRM) Risk
Inter-related diseases of T2DM, CVD, HF, and CKD, 

progress along the risk-continuum, ultimately resulting in CV death1–5

= Diabetes and metabolic risk factors

= Kidney disease

= CV disease

Risk-Modification
A Practical Opportunity 

at Every Stage of Continuum



Avoidable Microvascular Complications are Increasing due to poor 

glycemic control and delayed intensification

*Term used for life-supporting treatments required to treat and stage kidney disease.

Diabetes UK. State of the Nation – Challenges for 2015 and Beyond.

Diabetes is:

• Responsible for more than 100 amputations a week 

• The leading cause of preventable sight loss in people of working age

• A major contributor of kidney failure, heart attack, and stroke

130% 106%67%

95% 60%33%

Angina Cardiac Failure Stroke

Retinopathy Renal 

Replacement Therapy*

Amputations

5

Between 2007 and 2012, avoidable complications increased significantly in UK



Glycemic control also has a role to play in 

macrovascular complications 
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Patients with HbA1c ≥7% not receiving 

IT within 1 year

Patients with HbA1c <7% who received 

IT before 1 year of diagnosis

At 5.3 years, significantly increased 

risk of:

• MI 67% (CI 39–101%)

• Stroke 51% (CI 25–83%)

• HF 64% (CI 40–91%)

• Composite CVE 62% (CI 46–80%)

Bad glycaemic

“legacy”
Drive risk for 

complications

CVE, cardiovascular endpoint; HF, heart failure; IT, treatment intensification; MI, myocardial infarction

Paul S, et al. Cardiovasc Diabetol 2015;14:100 doi:10.1186/s12933-015-0260-x



Asian Indian Phenotype -Thin Fat Indians 

Mohan v, et al; Indian J Med Res 2007; 125:217-230

BMI=Body mass index; CRP- C-reactive protein; T2DM= Type 2 diabetes 

mellitus; CAD= Coronary Artery Disease

The so called 

“Indian 

Phenotype” 
refers to certain 

unique clinical and 

biochemical 

abnormalities in 

Indians which include 

More insulin resistance

Higher CRP levels 

Greater abdominal adiposity-

higher waist circumference

“Thin-fat Indian”

Lower levels of adiponectin 

Characteristic dyslipidemia-
high TG, Low HDL & High small dense LDL 

Increased susceptibility to T2DM & CAD

Obesity

Hyperglycemia

HTN

CRP: C-Reactive Protein, TG: Triglyceride, HDL: High Density Lipoprotein, LDL: Lowe Density Lipoprotein, HTN: Hypertension, T2DM: Type 2 Diabetes Mellitus, CAD: Coronary Artery Disease
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?
Is it just the Glycemic Control and avoidance of 

Hypoglycemia that matter to a Diabetic



SGLT2 Inhibitors, Developed for T2D, Now 'Belong to Cardiologists and Nephrologists

Glucose lowering plays little or no role in the cardiorenal protection from 
drugs in the sodium-glucose cotransporter 2 inhibitor class

Cardiologists and 
nephrologists 
often say that they 
don't want to start 
SGLT2 inhibitors 
because they do 
not want to 
interfere with the 
glucose reducing 
medications a 
patient takes-
-Dr. Cherney 

Cardiologists are absolutely 
afraid to prescribe SGLT2 
inhibitors,
Cardiologists need to talk with 
diabetologists about the 
importance of treating heart 
failure in patients with type 2 
diabetes (T2D), and 
diabetologists need to help 
cardiologists understand how to 
use these and other effective 
glucose-lowering drugs that 
reduce cardiovascular disease 
risk
-John J.V. McMurray MD, 

https://www.gla.ac.uk/researchinstitutes/icams/staff/johnmcmurray/#biography


T2D is usually complicated by multiple cardio-renal-metabolic conditions

CaReMe, cardio-renal-metabolic; T2D, Type 2 diabetes mellitus
1. Whaley-Connell A, Sowers JR. J Am Soc Hypertens 2014;8:604–606; 2. Shah AD, et al. Lancet Diabetes Endocrinol 2015;3:105–113; 3. Jarman PR, et al. Postgrad Med J 1995;71:551–552

T2D1

Hyperlipidemia1

Nonalcoholic fatty liver disease1

Obesity1

Metabolic

Hypertension1

Coronary heart disease2

Heart failure1

Acute coronary syndrome2

Cardio-

vascular

Chronic kidney disease1

Hyperkalemia3

Renal

Cardio

Renal

Metabolic

CaReMe



Type 2 diabetes, cardiovascular and renal disease are closely interconnected1-2

T2D/Hyperglycemia
Glucose, AGEs, Lipids, BP, ROS, inflammation, 

fibrosis, RAAS, SNS

AGEs = advanced glycation end-products; BP = blood pressure; 

RAAS = renin angiotensin aldosterone system;

ROS = reactive oxygen species; SNS = sympathetic nervous 

system; T2D = type 2 diabetes, CV = cardiovascular

The risk for CV death increases as CKD develops in patients with T2D3

Elderly CKD patients are more likely to die of heart disease than advance to ESRD4

http://www.shutterstock.com/subscribe.mhtml
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Window of opportunity for Cardio-Renal prevention in T2DM 

 Stage of Left Ventricular Dysfunction

 New-onset albuminuria



HF and LV dysfunction are early and often undetected 
complications of T2D

a Asymptomatic; bWestern European cohort ≥60 years of age.

HF = heart failure; HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction; LV = left ventricular; LVD = left ventricular 
dysfunction; T2D = type 2 diabetes.

1. Faden G et al. Diabetes Res Clin Pract. 2013;101:309-316; 2. Boonman-de Winter LJ et al. Diabetologia. 2012;55:2154-2162.

68% of patients (N=386) had evidence of asymptomatic 

LV dysfunction ~5 years after T2D diagnosis1

Undiagnosed HF was detected in 28% of patientsb

with diabetes (N=581) during cardiac screening2

16%

27%

25%

32%

Systolic LVDa

n=106

Systolic and

diastolic LVDa

n=95

Normal LV

function

n=124

Diastolic LVDa

n=61

Patients had no evidence of inducible ischemia

HF is an early and forgotten complication in T2D patients1,2

72%

Heart 
failure 

(HFrEF)

Heart 
failure 

(HFpEF)

No heart 

failure

23%

5%



Progression from LV dysfunction to clinical HF is rapid 

• The cumulative probability of the

development of HF at 5 years for

diabetic patients with diastolic

dysfunction was 36.9%

compared with 16.8% for

patients without diastolic

dysfunction (p 0.001).

• Furthermore, diabetic patients with

diastolic dysfunction had a

significantly higher mortality rate

compared with those without

diastolic dysfunction.

J Am Coll Cardiol. 2010 Jan, 55 (4) 300-305



Similarly, progression from Albuminuria to ESRD is 
rapid and occurs without much functional limitation

J Am Coll Cardiol. 2010 Jan, 55 (4) 300-305



LDL: low-density lipoprotein; BMI: Body Mass Index; e GFR: Estimated Glomerular Filtration Rate; BP: Blood Pressure

T2D patient – Smoker + Dyslipidemic

HbA1c

8%
LDL

155 mg/dl

BMI 30 kg/m2

Waist Circumference

98 cm

eGFR

85 mL/min/1.73m2

BP

140/90 mmHg

51 yr old Male

5 Yrs since Diagnosis

No H/O MI, Stroke,

Heart Failure, Angina

Image used for educational purpose only. AstraZeneca is not responsible for the copyrights
Case discussion for educational purpose only

On Linagliptin, 
Metformin and SU 

combination
On Enalapril and 

Rosuvastatin for CV 
protection

A Typical T2D Case in our Day-Day Practice



1. DeFronzo R et al. Diabetes. 2009;58:773–795

2. Diabetes, Obesity and Metabolism 18: 125–134, 2016

SGLT2i not just work on the Kidneys, they have 
favorable effects on other components too via 

direct/indirect means

Decreased

Incretin Effect
Decreased Insulin

Secretion

Increased Hepatic 
Glucose Production

Islet–a cell

Neurotransmitter
Dysfunction

Increased

Glucose

Reabsorption

Increased 
Lipolysis

Increased
Glucagon Secretion

Decreased 

Glucose Uptake

HyperglycemiaSGLT2i 

Increased lipid 

Oxidation
Improved β cell function

Increased EGP 

(Physiological range)2

Increased Glucagon 

secretion

(Physiological range)2

Inhibit renal

glucose reabsorption

Increase insulin sensitivity 

Increase  glucose uptake
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Can such unique perspectives lead to extra-glycemic and 
cardio-renal benefits with SGLT2i?



1. Rathmann W, Charbonnel B, Gomes MB, Hammar N, Khunti K, Kosiborod M, Kuss O, Shestakova MV, Watada H, Shimomura I, Tang F, Ji L. Factors associated with hypoglycaemia in 12 679 patients starting second-line therapy: the global 
DISCOVER study.. Presented at the International Diabetes Federation congress, 4-8 December 2017, Abu Dhabi, United Arab Emirates; 2. https://qrisk.org/2017/index.php Qrisk® 2-2017 risk calculator; 3. BMJ 2016; 354 doi: 
https://doi.org/10.1136/bmj.i4070 (Published 04 August 2016); 4. IDF DIABETES ATLAS Eighth edition 2017 Available at: https://diabetesatlas.org/resources/2017-atlas.html . Accessed on 12 June 201

Avg HbA1c despite treatment1

Higher risk of developing

heart attack within next 10 years2

Increased risk of HF3

Risk of developing Nephropathy4

Majority of 

T2DM patients 

are uncontrolled 

and at early 

cardio-renal risk

Science behind the unmet need 
PATIENT BEING HYPERTENSIVE AND DYSLIPIDEMIC ALONG WITH DIABETIC IS AT HIGHER 

CARDIO RENAL RISK



A sneak peek to the Future: SGLT2i exclusively 
for organ protection esp. Heart and Kidney? 





Patients with ASCVD

MACE Risk-Reduction with SGLT2-i in T2DM CVOTs
Inconsistent Evidence of Risk-reduction Across Study Populations

Comparison of studies should be interpreted with caution due to differences in study 
design, populations and methodology

Adapted: McGuire DK et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.4511. Published Online, Oct 7 2020.

Patients without ASCVD



CV Death Risk-Reduction with SGLT2-i in T2DM CVOTs
↓sed Risk for CV Death in ASCVD Patients, Driven by EMPA-REG OUTCOME1

Patients with ASCVD

Comparison of studies should be interpreted with caution due to differences in study 
design, populations and methodology

1. Adapted: McGuire DK et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.4511. Published Online, Oct 7 2020.
2. Cochrane Handbook. Heterogeneity. https://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm. Accessed Oct 7, 2020.

Patients without ASCVD

I2 >50%: Substantial Heterogeneity Across Studies.2

https://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm


Hospitalization for HF: Risk-Reduction with SGLT2-i in T2DM CVOTs
Consistent Improvements in HHF Outcomes Across SGLT2-i Studies

Adapted: McGuire DK et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.4511. Published Online, Oct 7 2020.

Comparison of studies should be interpreted with caution due to 
differences in study design, populations and methodology

Patients with ASCVD

Patients without ASCVD



All-Cause Mortality Risk-Reduction with SGLT2-i in T2DM CVOTs
↓sed Risk for ACM in ASCVD Patients, Driven by EMPA-REG OUTCOME1

Patients with ASCVD

Comparison of studies should be interpreted with caution due to 
differences in study design, populations and methodology

1. Adapted: McGuire DK et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.4511. Published Online, Oct 7 2020.
2. Cochrane Handbook. Heterogeneity. https://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm. Accessed Oct 7, 2020.

Patients without ASCVD

I2 >50%: Substantial Heterogeneity Across Studies.2

https://handbook-5-1.cochrane.org/chapter_9/9_5_2_identifying_and_measuring_heterogeneity.htm


In Patients with ASCVD and T2DM
CVOTs Have Demonstrated Improvements in CV Outcomes
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How Early After Treatment Initiation are the 

CV Benefits of Empagliflozin Apparent?
A Post hoc Observation from the EMPA-REG OUTCOME® Trial



In Patients of ASCVD with T2DM, Not Having HF or Needing Loop-diuretic, 
Empagliflozin Consistently ↓sed Risk of CV Events (EMPA-REG OUTCOME)

*Empagliflozin is indicated for reducing the risk of CV death, in patients with T2DM and CVD Adapted: Pellicori P et al. Presented at 56th EASD meeting: Sept 2020.



In Patients of  ASCVD with T2DM, with Atrial Fibrillation, 
Empagliflozin Consistently ↓sed Risk of  CV Events (EMPA-REG OUTCOME)

Adapted: Bohm M et al. European Journal of Heart Failure. 2020;22:126-35.
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Placebo Empagliflozin

Hazard Ratio 0.52

(95% CI 0.29 to 0.96) Hazard Ratio 0.60

(95% CI 0.32 to 1.12)

Hazard Ratio 0.58

(95% CI 0.36 to 0.92)
Hazard Ratio 0.50

(95% CI 0.30 to 0.83)



30

In Patients with HFrEF, Empagliflozin Reduced Risk of CV Death or 

Hospitalizations for HF, Regardless of T2DM# (EMPEROR-REDUCED)

EMPEROR-REDUCED
(Empagliflozin vs Placebo on Top of Standard Therapy; 3730 patients; 16-month duration)

Baseline HFrEF with LVEF ≤40%, eGFR up-to 20 mL/min/1.73m2; ≈50% without T2DM

CV Death or Heart-Failure 
Hospitalisation
(Primary endpoint)

25% Relative Risk-reduction
5.3% Absolute Risk Reduction
NNT of 19 over 16-months*

HR 0.75
(95% CI 0.65, 0.86)

p<0.001

First and Recurrent Heart-
Failure Hospitalisations
(Key secondary endpoint)

30% Relative Risk-reduction
HR 0.70

(95% CI 0.58, 0.85)
p<0.001

eGFR slope
(Key secondary endpoint)

Stabilization of decline in 
eGFR, improved kidney 
outcomes

Slope difference per year
1.73 ml/min/1.73 m2 

(95% CI 1.1, 2.4)
p<0.001





1. The composite outcome of  HFH, urgent HF visit, or death from CV causes was 

significantly reduced by dapagliflozin, which is an agent initially developed and 

approved for the treatment of  T2D as a glucose-lowering agent.

2. Dapagliflozin showed a similar clinical impact regardless of  the presence or absence 

of  T2D, meaning that diabetes had no impact on HF benefit with dapagliflozin, and 

these findings were independent of  different variables including the patient’s body 

mass index and glycated hemoglobin level.

3. Considering its glucose-lowering effect, dapagliflozin proved to be very safe as the 

incidence of  major hypoglycemia was exceptional; however, there was a significant 

change (baseline to 8 months) of  glycated hemoglobin (−0.21±1.14% dapagliflozin 

versus 0.04±1.29% placebo.

Prospects after DAPA-HF trial // The DAPA-HF trial represents an impressive innovation in the 

therapeutic field of HF with reduced EF as its results imply that an SGLT2 inhibitor may be 

added as a fourth type of agent to its standard treatment, thus making dapagliflozin a first-in-

class medication.



Comparison of endpoints in the 2 HFrEF trials

Components Dapagliflozin (DAPA-HF) Empagliflozin (EMPEROR-Reduced)

hHF reduction 30% reduction

0.70 (0.59 to 0.83)

31% reduction

0.69 (0.59 to 0.81)

CV Death reduction 18%

0.82 (0.69 to 0.98)

8%

0.92 (0.75 to 1.12)

All Cause Death reduction 17%

0.83 (0.71 to 0.97)

8%

0.92 (0.77 to 1.10)

Onset of new diabetes in 

prediabetic population reduction

32% reduction 

0.68 (0.50-0.94)

14% reduction

0.86 (0.62 to 1.19)

Ejection Fraction Benefit consistent Across the Spectrum of 

Baseline LVEF

LVEF 30-40%

0.99 (0.76–1.31)

Change in quality-of-life score on 

KCCQ (Calculated at 8 months for 

Dapa HF & 52 weeks for Emperor 

Reduced)

Dapa +6.1 ± 18.6 Vs 

Placebo +3.3 ± 19.2

Difference 2.8 points (95% CI 1.6, 4.0)

Empa 5.8 ± 0.4 Vs 

Placebo 4.1± 0.4. 

Difference 1.7 points (95% CI 0.5 to 3.0)

Renal endpoints 29% (Non Significant); Renal death 

included

50% (Significant); Renal death excluded

33



SGLT2-i 
Beyond T2DM

Horizontal Integration of Foundational Therapies in HFrEF

Patient-Centric Approach

Foundational Therapies in 

Patients with HFrEF

Beta-

blocker
ACE-i or ARB

Neprilysin-

inhibition
MRA

ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor–neprilysin inhibitor; HFrEF, heart failure with reduced ejection fraction;

MR, mineralocorticoid receptor; SGLT2i, sodium-glucose co-transporter-2 inhibitor; T2D, type 2 diabetes

Modified from Bhatt DL et al. Cell Metab. 2019;30:847



A tale of two cities, 2021 edition

Although EMPEROR-Reduced and DAPA-HF represent two tales, they tell one story in HFrEF.

The two trials establish SGLT2 inhibitors, independent of diabetes status and glycemic effects, as highly 

effective and well tolerated therapies, that reduce CV death/HHF and improve quality of life in HFrEF. 

As a result, these therapies should be considered a key component of  goal directed medical therapy 

(GDMT) in HFrEF. 

The challenge now is how to “sequence” the available therapies in HFrEF in an attempt to optimize 

outcomes in these patients. 



Kidney Event Risk-Reduction with SGLT2-i in T2DM CVOTs
Consistent Improvements in Clinical Kidney Outcomes Across SGLT2-i Studies

Adapted: McGuire DK et al. JAMA Cardiol. doi:10.1001/jamacardio.2020.4511. Published Online, Oct 7 2020.

Comparison of studies should be interpreted with caution due to 
differences in study design, populations and methodology

Patients with ASCVD

Patients without ASCVD



eGFR Change from Baseline over 3 years, with Empagliflozin vs Non-SGLT2-i 
Therapies

Empagliflozin Preserves Kidney Function in Patients with T2DM
Annual eGFR decline with Empagliflozin vs Non-SGLT2-i therapies in Veteran Affairs Cohort

Xie Y et al. Diabetes Care. 2020 Sep;dc201231. 

N = 3,79,033 new users 
of Empagliflozin or Control 
(Non-SGLT2i antihyperglycemics)

0.99 mL/min/1.73m2 

Lesser eGFR Decline per Year 
with Empagliflozin

(95% CI 0.51 to 1.55; P <0.001)Real-world 

Evidence from 

Veterans Affairs 

(VA) Group
Empagliflozin vs 

Non-SGLT2-i Agents

and Kidney 

Outcomes



Empagliflozin Improves Kidney Outcomes in Patients with T2DM
Kidney Events with Empagliflozin vs Non-SGLT2-i therapies in Veteran Affairs Cohort

N = 3,79,033 new users 
of Empagliflozin or Control 
(Non-SGLT2i antihyperglycemics)

Major Adverse Kidney Events: 
(Composite of eGFR decline >50%, 
ESKD, or All-cause mortality)

32% Lower Risk for 

Major Adverse Kidney Events 

with Empagliflozin

Hazard Ratio 0.68 
(95% CI 0.64 to 0.73)

Kidney benefit with empagliflozin was consistent, 
regardless of eGFR or albuminuria categories, and 
regardless of CVD, BMI category, or use of ACE-i / 
ARB, metformin, statins, diuretics, or insulin

Xie Y et al. Diabetes Care. 2020 Sep 10;dc201231. 

Major Adverse Kidney Events over 3 years, with Empagliflozin vs Non-SGLT2-i Therapies



Empagliflozin Improves Kidney Outcomes in Patients with T2DM
MAKE Results were Consistent Across the Subgroups of eGFR 

(CKD-EPI)
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P values for all eGFR subgroups were <0.05, 
suggestive of consistent benefit with 

Empagliflozin vs non-SGLT2-i therapies

Overall 32% ↓sed Risk for 

Major Adverse Kidney Events 

with Empagliflozin

MAKE: Major Adverse Kidney Events (Composite of 
eGFR decline >50%, ESKD, or All-cause mortality)



Empagliflozin Improves Kidney Outcomes in Patients with T2DM
MAKE Results were Consistent Across the Subgroups of eGFR 
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eGFR decline >50%, ESKD, or All-cause mortality)





DAPA-CKD: Dapagliflozin prolongs survival in CKD with, without type 2 diabetes

 A new floor has eGFR been set after new data from DAPA-

CKD.

 At EASD virtual meeting the exciting idea about lowest level

for starting SGLT2 inhibitors in everyday practice up to eGFR

as low as 25 mL/min per 1.732 .

 Now regulatory bodies might have to change the existing

eGFR limit of 30.

 It has been shown that dapagliflozin is effective across the

spectrum of renal function.















39% RRR 

for the primary composite 

endpoint (≥50% sustained 

decline in eGFR, ESKD, renal 

or CV death)

44% RRR 

for the renal composite 
(≥50% sustained decline in 

eGFR, ESKD, or    renal 

death)

29% RRR 

for the composite 
of CV death or 

hospitalization 

for heart failure

31% RRR 

all-cause 

mortality

 These new data extend the beneficial effects of  SGLT2 

inhibitors, in particular dapagliflozin, from patients with type 2 

diabetes to patients without diabetes. 

 If  implemented, these data suggest that dapagliflozin will be a 

long-awaited new treatment option for many patients with 

CKD, regardless whether or not they have diabetes.

DAPA-CKD, the first dedicated renal outcomes trial to 

assess the efficacy and safety of  an SGLT-2 inhibitor 

in patients with CKD with and without T2D, 

demonstrated:



BREAKING

CARDIO-RENAL 

METOBOLIC

NEXUS 



New VERTIS-CV data:

Kidney function preserved with ertugliflozin in type 2 diabetes/Ertugliflozin 

Benefit Falls Short of  Other SGLT2 Inhibitors

 Much awaited VERTIS CV trial was

first presented at ADA virtual

meeting in June 2020. At EASD new

exploratory analyses from this trial

was presented.

 It showed that Ertugliflozin reduced

risk for worsening renal function,

dialysis or renal death in comparison

with placebo in patients with type 2

diabetes patients.













EDITORIAL VERTIS-CV More Evidence That 

Sodium Glucose Cotransporter 2 Inhibition 

Brings Rapid and Sustained Heart Failure Benefit 

Circulation/December 8/2020

 Clinical guidelines have already endorsed 

SGLT2 inhibitors as a key part of 

cardiovascular risk reduction in patients 

with T2D,irrespective of glycohemoglobin 

levels or targets, and recent license 

changes are likely to support wider 

application in patients with renal disease or 

heart failure. 

 VERTIS-CV is a very useful addition to this 

evidence base.

 The totality of available evidence so far shows 

that, in addition to the cardiovascular benefit, 

SGLT2 inhibitor therapy provides clinically 

meaningful renal benefit. 

 The resulting combined cardiorenal benefit has 

not been seen since the advent of angiotensin-

converting enzyme inhibition 3 decades ago, 

spanning across the spectrum of diabetes and 

cardiovascular diseases with renal dysfunction







SCORED and SOLOIST-WHF Trials Suggest SGLT2/1 

Inhibitor May Improve Outcomes in Diabetes Patients 

With HF, CKD



 The results of Sotagliflozin trial indicate that sotagliflozin has 

salutary effects on CV outcomes among patients with T2DM 

and CKD. 

 The benefit was primarily in reduction of HF events, but there 

was also a reduction in CV death/MI/stroke, primarily due to 

reduction in MI and stroke.

 A reduction in renal events was not observed, likely due to 

early cessation of the trial due to loss of funding.

 Sotagliflozin is an SGLT2 inhibitor, but also inhibits SGLT1, 

which primarily exists in the gut and appears to delay glucose 

absorption. The results of this trial are similar to those noted 

with canagliflozin in the CREDENCE trial and with empagliflozin 

in the EMPA-REG OUTCOME trial. 

 In addition, in the DAPA-CKD trial, dapagliflozin reduced renal 

events even in the absence of T2DM. As a class, these agents 

will likely play a prominent role among patients with CKD and 

HF, and possibly even in the absence of T2DM.

CONCLUSIONS
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 for heart failure 
than placebo. (Funded by 
Sanofi and Lexicon 
Pharmaceuticals; SOLOIST-WHF 
ClinicalTrials.gov n



Delay Me Not my Cardiologist and Nephrologist

 Mind boggling finding in SOLOIST-translated into 51.0 primary endpoint 
events per 100 patient-years in the sotagliflozin arm versus 76.3 per 100 
patient-years in the placebo arm (HR 0.67; 95% CI 0.52-0.85).

 The benefit was driven by a reduction in hospitalization and urgent visits 
for heart failure (HR 0.64; 95% CI 0.49-0.83).

 Stratified by EF, it was observed that a significant reduction in the risk of 
the primary endpoint

-In those with EFs less than 50% (HR 0.72; 95% CI 0.56-0.94)
-In those with higher EFs (HR 0.48; 95% CI 0.27-0.86).

 The treatment benefit in those with heart failure with preserved ejection 
fraction (HFpEF) is the first time a treatment effect with an SGLT2 inhibitor 
has been demonstrated in this patient population.

 Dual SGLT1 and SGLT2 Inhibitor Sotagliflozin meets primary endpoint 
composite of total CV deaths, HF hospitalizations & urgent HF visits by 33% 
in patients w Diabetes &recent worsening HF

 Do not delay the initiation of Sotagliflozin-Message is loud



Treatment algorithm for selecting antihyperglycemic drugs for patients with T2D and CKD

KDIGO Diabetes Management in CKD Guideline. Kidney International. 2020;98:S1–S115







ADA 2020

Glucose-Lowering Medication in T2DM: Overall Approach

American Diabetes Association. Diabetes Care. 2020 Jan;43(Suppl 1):S98-S110.

They lower glucose levels and they 

lower the risk for cardiovascular 

events, heart failure, and 

progression to chronic kidney 

disease (CKD). 

Diabetologists  in 2020 are now 

looking at two things: 

1.Glycemic management, to be sure,

2.Cardiovascular risk reduction. 

Diabetes drugs do two things: 







nature.com



. Zannad F, Ferreira JP, Pocock SJ, Anker SD, Butler J, Filippatos G, Brueckmann M, Ofstad AP, Pfarr E, 

Jamal W, et al. SGLT2 inhibitors in patients with heart failure with reduced ejection fraction: a meta-

analysis of the EMPEROR-Reduced and DAPA-HF trials. Lancet. 2020;396:819–829. doi: 

10.1016/S0140-6736(20)31824-9

 A meta-analysis of EMPEROR-Reduced and DAPA-HF 

establishes a solid evidence base confirming an important role 

of empagliflozin and dapagliflozin for reducing all-cause and 

cardiovascular mortality, and as disease-modifying agents 

capable of reducing HF hospitalizations and slowing the 

progression of renal disease. 

 These benefits were seen in patients with, or without, T2D and 

across a wide spectrum of disease severity and comorbidities 

and irrespective of the presence or absence of diabetes or 

treatment with a neprilysin inhibitor  



Each indication is reflected in the product labeling.

 Empagliflozin is associated with reduced risk for CV death,

 Canagliflozin with reduced risk for MACE and for the incidence 

and progression of kidney disease 

 Dapagliflozin with reduced risk for HHF

Beyond product labeling, 

 Across the class, there are robust and consistent associations 

with reduction in risk for HHF, independent of baseline ASCVD 

status or kidney function. 

 These data support contemporary society recommendations to 

prioritize the use of SGLT2 inhibitors with demonstrated 

outcomes, independent of glucose control considerations, in 

patients with T2D with or at high risk for CV and kidney 

complications. 



Cardiovascular outcome trials have confirmed benefits of sodium–glucose co-transporter 2 inhibitors 

on cardiovascular events, cardiovascular deaths, hospitalization for heart failure and renal outcomes. 

These benefits now extend to people with and without type 2 diabetes mellitus.

 Significantly reduce the risk of  major cardiovascular events, cardiovascular death or 

hospitalization for heart failure and progression of  chronic kidney disease in people with 

type 2 diabetes mellitus (T2DM) with or without atherosclerotic cardiovascular disease

 Dapagliflozin and empagliflozin have shown significant beneficial effects on the 

composite outcome of  worsening of  heart failure or cardiovascular death in patients with 

New York Heart Association Class 2, 3 or 4 heart failure with or without T2DM

 Dapagliflozin and empagliflozin significantly reduce hospitalization for heart failure, and 

dapagliflozin significantly reduces cardiovascular death irrespective of  T2DM status

 Dapagliflozin and empagliflozin have significant beneficial effects on renal outcomes in 

people with and without T2DM



Nephrologists and, until recently, cardiologists have not 
prescribed SGLT2 inhibitors because they were perceived solely 

as glucose-lowering drugs.

 The totality of the data would suggest that 

SGLT2 inhibitors are cardio-renal risk–

reducing agents that have glucose 

lowering as a side effect.

 They are the only class of drugs since the 

RAS blockers to slow the progression of 

kidney disease associated with diabetes. 
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SGLT2-inhibitors have demonstrated great promise in 

the prevention and treatment of  HF and CKD.


