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Hence what do we need in “early” T2D Management?

Glycemic Control

Weight  & CVD  RFs 
Management

Managing Comorbidities 

Safety including low 
hypoglycemic risk



MICROVASCULAR EVENTS MACROVASCULAR EVENTS

«glucose 
control» as early 
as possible



Delayed glucose control is 
associated with failure to 
achieve it subsequently

«glucose 
control» as early 
as possible

<12 mesi:     intensifiers
12-24 mesi: intermediate intensifiers
>24 mesi:     late intensifiers
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Hence what do we need in “early” T2D Management?

Glycemic Control

Weight Management

Managing Comorbidities 

Safety including low 
hypoglycemic risk

Effects of 
SGLT2-i on 



Effects of SGLT2 inhibitors on major cardiorenal risk factors 

Pay attenion to: 

• Glucose-lowering effects 

depends on renal function, 

dose and selectivity;



*GLUCOSE LOWERING 
EFFECT DEPENDS ON 
RENAL FUNCTION

HbA1c

SGLT2i HbA1c lowering effect
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Hence what do we need in “early” T2D Management?

Glycemic Control

Weight  & CVD  RFs 
Management

Managing Comorbidities 

Safety including low 
hypoglycemic risk



Effects of SGLT2 inhibitors on major cardiorenal risk factors 

Pay attenion to: 

• Glucose-lowering effects depends 
on renal function, dose and 
selectivity;

• Effects on body weight are self-
limiting, dose dipendent and 
irrespective of co-morbidities;

• Potent effects on BP and uric acid 
lowering
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Hence what do we need in “early ” T2D Management?

Glycemic Control

Weight  & CVD  RFs 
Management

Managing Comorbidities 

Safety including low 
hypoglycemic risk



Early approach?

Beneficio cardio-renale



Retrospective analysis of data 
from >1.1 million patients with 

T2D

Cardiorenal Disease is the Most Frequent First 
Comorbidity in T2D

CKD = chronic kidney disease; CV = cardiovascular; CVRD = cardiovascular or renal disease; HF = heart failure; MI = myocardial infarction; PAD = peripheral artery 
disease; T2D = type 2 diabetes.
Birkeland KI et al. Diabetes Obes Metab. 2020;22:1607-1618.

PAD

MI

Stroke

CKD

HF

36%

10%

14%

16%

24%

T2D and cardiorenal disease are interlinked

Initially, the majority (66%) of 
patients were CVRD-free

Compared with comorbidity-free patients with T2D, cardiorenal disease was 
associated with a greater risk of mortality than stroke, PAD and MI

First comorbidity identified in CVRD-free patients with T2D

Cardiorenal diseases
(HF or CKD)

60%

137,081 patients (18% of total 
CVRD-free patient population) 

developed a CVRD manifestation

Mean follow-up: 
4.5 years



Cardiorenal disease (HF and/or CKD) was associated 
with highest mortality risks in T2D

aAdjusted for age and sex; bDefined as presence of HF and/or CKD; cData only obtainable in Norway and Sweden.
CKD = chronic kidney disease; HF = heart failure; PAD = peripheral artery disease; T2D = type 2 diabetes; dDetailed data not shown.
Birkeland KI et al. Poster presented at: ADA 79th Scientific Sessions; June 7-11, 2019; San Francisco, CA. Poster 206-LB. 

a
First comorbidity vs. comorbidity-free  

Bidirectional Risk 
Associationsd

Compared with comorbidity-free 
T2D patients, 
• HF was associated with       

>2-fold increased risk of 
CKD;

• CKD was associated with   
>2-fold increased risk of HF.

Multinational observational cohort study including 645,180 comorbidity-free T2D patients
(mean follow-up of 4.3 years)

c

b

b



Effects of SGLT2-i 
inhibitors on 
cardiorenal risk
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SGLT2i-benefici CVD



CVOTs in the continuum of CVD risk in T2DM 
add VERTIS
DAPA_CKD
EMPA_KIDNEY



Mortalità CVD
HR 0.62

(95% CI 0.49, 0.77)
p<0.0001

-38%

7020 T2D subjects 
with established CVD

Cumulative incidence function. HR, hazard ratio 



N Engl J Med, June 2017

6656 T2D subjects with established 
atherosclerotic disease (66%)
3486 at high risk for CVD events (34 %)
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Heart Failure is a Major Public Health Problem 
Worldwide

HF = heart failure; HFpEF = heart failure with preserved ejection fraction; US = United States.
1. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Lancet. 2018;392:1789-1858; 2. Lippi G et al. AME Med J. 2020;5:15; 3. Jones NR et al. Eur J Heart Fail. 2019;21:1306-
1325; 4. Mamas AM et al. Eur J Heart Fail. 2017;19:1095-1104; 5. Omote K et al. Online ahead of print. Annu Rev Med. 2021. 

~64 million
people

have HF1

Over 50% of patients with HF have HFpEF5

5-year mortality rate ~50%3

Projected ~24% rise in cases 
between 2012 and 20302

HF mortality risk is similar to some of the 
common cancers in both men and women4

Economic burden ~350 billion US dollars2

Hospitalization 

Quality of life

No recover

Epidemiology

Mortality

Costs 

Complexity 
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• 1. McMurray JJV et al. N Engl J Med. 2019;381(21):1995-2008; 2. Packer M et al. N Engl J Med. 2020;383(15):1413-1423; 3. McMurray JJV et al. Eur J Heart Fail. 2019;21:1402-1411.

DAPA-HF: The first and only SGLT2 inhibitor to 
significantly reduce  CV mortality in HFrEF patients, 
with and without T2D1,2



NNT 19
-25%

-30%

3730 patients with  HF 
(class II - IV)
and EF ≤ 40%
T2DM : 49.8%
More than 70% with EF ≤ 30% 

EMPEROR Reduced Trial





SGLT2i-benefici renali



La malattia renale nel diabete tipo 2: Diagnosi, staging  fenotipizzazione  



T1D subjects T2D subjects

KDIGO distribution of DKD in T1D and T2D AMD Annals 
participants 2023

1 /10 at very high risk ¼  at high-very high risk. 

MICRO/MACROALBUMINURIA (%) 30.6
eGFR <60 ml/min (%) 30.8



Eur J Int Med, 2024



FAST DECLINERS 

In conclusion, our study identified 12.9% of subjects with 
rapid eGFR decline in a large sample of subjects with newly 
diagnosed T2D. We also described the independent clinical 
and biochemical determinants of rapid eGFR decline such as 
such as age, female gender, HbA1c, smoking, high baseline 
eGFR, albuminuria and retinopathy

Eur J Int Med, 2024



I risultati dei CVOTs con SGLT2i



Renal protection in T2D patients with high CVD risk with no CKD



EMPA-REG: Incident or worsening nephropathy

- 39%

N Engl J Med 2015;373:2117-28

Renal protection in high CVD-risk patients 



EMPAREG-OUTCOME Study: eGFR decline during the study

Wanner et al. NEJM  2016 Lancet Diabetes Endocrinol 2017; 5: 610–21 



Improvement of Albuminuria Category from Baseline

DAPA = dapagliflozin; KM = Kaplan-Meier; macro = macroalbuminuria; micro = microalbuminuria; normo = normoalbuminuria; UACR = urine albumin-to-creatinine ratio.
Raz I et al. Presented at: ADA 79th Scientific Sessions; June 7-11, 2019; San Francisco, CA 244-OR.

Hazard Ratio 
(95% CI)

Favors 
Placebo

Dapagliflozin Placebo

n/N (%)
KM 

Event Rate

Favors 
DAPA

0,0 1,0 2,0 3,0

Improvement from baseline

Endpoints

Cox
p-value

1.82 (1.51, 2.2)282/594 (47.5) 48.10% 175/575 (30.4) 31.7%Macro to Normo/Micro <0.0001

1.54 (1.4, 1.69)1056/2611 (40.4) 41.00% 751/2588 (29.0) 29.5%Macro to Normo/Micro or Micro to Normo <0.0001

1.41 (1.27, 1.56)809/2611 (31.0) 31.50% 604/2588 (23.3) 23.6%Micro/Macro to Normo <0.0001

Micro to Normo 1.46 (1.31, 1.62)774/2017 (38.4) 38.90% 576/2013 (28.6) 29.0% <0.0001

n/N (%)
KM 

Event Rate

DECLARE-TIMI 58



Reductions in the Renal-Specific Compositea Were Consistent
Across Key Subgroups

Subgroup DAPA n/N (%) PBO n/N (%) Hazard Ratio (95% CI)
p-

value

Baseline CV disease or risk factor

Established ASCVD 65/3474 (1.9) 118/3500 
(3.4) 0,55 (0,41-0,75) 0,72

Multiple risk factors 62/5108 (1.2) 120/5078 
(2.4) 0,51 (0,37-0,69)

Number of additional risk factors

One 17/1440 (1.2) 28/1422 (2.0) 0.60 (0.33-1.09) 0.282

Two 42/3257 (1.3) 78/3263 (2.4) 0.53 (0.37-0.78)

Three 3/406 (0.7) 14/386 (3.6) 0.20 (0.06-0.69)

History of HF 27/852 (3.2) 48/872 (5.5) 0,58 (0,36-0,92) 0,78

No History of HF 100/7730 
(1.3)

190/7706 
(2.5) 0,52 (0,41-0,66)

History of HPT 122/7769 
(1.6)

222/7658 
(2.9) 0,54 (0,43-0,67) 0,41

No History of HPT 5/813 (0.6) 16/920 (1.7) 0,36 (0,13-0,98)

Diabetes duration

≤10 years 23/2552 (0.9) 43/2569 (1.7) 0.53 (0.32-0.89) 0.794

>10 years 39/2556 (1.5) 77/2509 (3.1) 0.49 (0.33-0.72)

HbA1c

<8.0% 21/2465 (0.9) 46/2436 (1.9) 0.44 (0.26-0.74) 0.515

≥8.0% 41/2641 (1.6) 74/2638 (2.8) 0.55 (0.38-0.80)

Subgroup DAPA n/N (%) PBO n/N (%) Hazard Ratio (95% CI)
p-

value

Baseline renal function: eGFR†

<60 mL/min/1.73 m2 6/325 (1.8) 20/297 (6.7) 0.26 (0.11-0.66) 0.269

60 to  <90 
mL/min/1.73 m2 33/2281 (1.4) 62/2313 (2.7) 0.53 (0.35-0.81)

≥90 mL/min/1.73 m2 23/2501 (0.9) 38/2468 (1.5) 0.60 (0.36-1.00)

Baseline UACR

UACR <30 mg/g 50/5819 (0.9) 95/5825 (1.6) 0.52 (0.37-0.74) 0.30

UACR 30-300 mg/g 39/2017 (1.9) 66/2013 (3.3) 0.59 (0.39-0.87)

UACR >300 mg/g 31/594 (5.2) 75/575 (13.0) 0.38 (0.25-0.58)

Baseline medication use

ACEi/ARB use 106/6977 (1.5) 211/6973 (3.0) 0.50 (0.39-0.63) 0.16

no ACEi/ARB use 21/1605 (1.3) 27/1605 (1.7) 0.77 (0.44-1.37)

Diuretic use 81/3488 (2.3) 111/3479 (3.2) 0.72 (0.54-0.95) 0.0021

No Diuretic use 46/5094 (0.9) 127/5099 (2.5) 0.36 (0.26-0.50)
0.1 0.5 1.0 1.5

Favors DAPA Favors PBO

0.600.05 1.00 2.000.15 0.35

Favors DAPA Favors PBO
ASCVD = atherosclerotic cardiovascular disease; CV = cardiovascular; DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; UACR = urine albumin to creatinine ratio; HF = hearth failure; HPT = hypertension; ACEi = angiotensin converting enzyme inhibitor; ACR = albumin:creatinine ratio; ARB = angiotensin receptor blocker; ESRD = end-stage renal disease; PBO = placebo; 
Mosenzon O et al. Lancet Diabetes Endocrinol. 2019;7:606-617.; Cahn A et al. Poster presented at: Virtual EASD Annual Meeting; September 21-25, 2020.

DECLARE-TIMI 58





Effect of empagliflozin on the mean change in eGFR in patients 
with HF

Data are presented as adjusted mean and standard error. Change in eGFR was analysed using a mixed model for repeated measures. 
eGFR, estimated glomerular filtration rate
N Engl J Med 2020;383:1413-24. DOI: 10.1056/NEJMoa2022190.

Renal protection in patients with HF

EMPEROR-Reduced EMPEROR-Preserved

Data are presented as adjusted mean and standard error. Change in eGFR was analysed using a mixed model for repeated measures. 
eGFR, estimated glomerular filtration rate; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; LVEF, left ventricular 
ejection fraction; SE, standard error. 
Anker SD et al. Nat Med. 2022; doi:10.1038/s41591-022-02041-5.



Renal protection in patients CKD



CREDENCE

V Perkovic; NEJM; Online April 14, 
2019

-34%

* Renal specific Outcome was 
a composite of end-stage kidney 
disease, doubling of the serum 
creatinine level, or renal death

-40%

-32%

** Endstage kidney disease :dialysis, kidney 
transplantation, or an eGFR of <15 ml per minute per 
1.73 m2

*

**

Renal protection in T2D patients with CKD
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N Engl J Med 2020;383:1436-46.

Primary end-point: composite of sustained 
decline in eGFR at least of 50%, ESRD, or 
death from renal or CVD causes

Secondary outcomes (also assessed in time-
to-event analyses) were, in hierarchical order, 
the composite kidney outcome of a sustained 
decline in the estimated GFR of at least 50%, 
end-stage kidney disease, or death from renal 
causes; a composite cardiovascular outcome, 
defined as hospitalization for heart failure or 
death from cardiovascular causes; and death 
from any cause. 
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N Engl J Med 2020;383:1436-46.



EMPAKIDNEY

NOVEMBRE 2022

-28%



EmpaKidney Components of the primary 
outcome1

Kidney disease progression CV death

Kidney disease progression defined as end-stage kidney disease, a sustained decline in eGFR to <10 ml/min/1.73 m2, renal death, or a sustained decline of ≥40% in eGFR from randomization
CV, cardiovascular; eGFR, estimated glomerular filtration rate; PY, patient-years; UACR, urine albumin-to-creatinine ratio
1. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117.
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EMPA-KIDNEY enrolled a CKD population with a broad range of eGFR, 
with and without albuminuria1

2023

Primary composite 
renal outcome:
ESKD, >40% sustained 
eGFR decline, or 
renal/CV death

EMPA-KIDNEY                

Secondary pre-
specified exploratory 
endpoint: incident or 
worsening nephropathy,. 
Defined as progression to 
macroalbuminuria, 
doubling of serum 
creatinine initiation of 
renal replacement 
therapy or death from 
kidney disease.
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EMPA-KIDNEY: time to kidney replacement therapy
Hypothetical transformation of chronic eGFR slopes into time to kidney replacement therapy
Fernández-Fernandez B et al. Editorial comment

*The difference in the time to kidney failure corresponds to the values in the figure on the previous slide for baseline eGFR 20 and 85 ml/min/1.73m2.
eGFR, estimated glomerular filtration rate
Fernández-Fernandez B et al. Clin Kidney J 2023;0:1

85

47.520.85.4
Difference: 26.6 yearsDifference: 1.9 years

Potential impact on time to kidney replacement therapy of the 
different eGFR slopes on placebo and on empagliflozin*

Time to kidney replacement therapy (years)
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• Graphical presentation of 
representative chronic eGFR slopes 
from baseline to kidney failure

• Hypothetical lines have been traced 
starting from extremes of the baseline 
eGFR inclusion criteria values (20 and 
85 ml/min/1.73 m2) to eGFR 10 
ml/min/1.73 m2, corresponding to 
chronic eGFR slopes of participants on 
placebo and on empagliflozin within 
each baseline eGFR subgroup
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ARR is expressed as events prevented per 100 PY of follow-up. ARR, absolute risk reduction; CI, confidence interval; CV, cardiovascular; HHF, hospitalization for heart failure; HR, hazard ratio; KDIGO, Kidney Disease: 
Improving Global Outcomes; LVEF, left ventricular ejection fraction; PY, patient-years. 
Butler J et al. J Am Coll Cardiol. 2023;81:1902.

Subgroup

Empagliflozin Placebo p-value 
for 

trend n/N
Events/
100 PY n/N

Events/
100 PY ARR (%) HR (95% CI)

EMPEROR-Reduced (LVEF ≤40%)

0.377

All patients 361/1863 15.77 462/1867 21.00 −5.23 0.75 (0.65, 0.86)
Low risk 88/584 12.10 98/590 13.41 −1.31 0.90 (0.68, 1.20)
Moderate risk 74/538 10.60 133/521 21.79 −11.19 0.49 (0.37, 0.66)
High risk 100/415 20.72 126/438 25.28 −4.56 0.81 (0.63, 1.06)
Very high risk 99/325 26.09 104/317 28.94 −2.85 0.90 (0.68, 1.19)

EMPEROR-Preserved (LVEF >40%)

0.556

All patients 415/2997 6.86 511/2991 8.67 −1.81 0.79 (0.69, 0.90)
Low risk 63/944 3.14 92/987 4.44 −1.30 0.71 (0.52, 0.98)
Moderate risk 110/902 6.00 132/861 7.61 −1.61 0.77 (0.60, 1.00)
High risk 112/656 8.60 127/622 10.84 −2.24 0.82 (0.64, 1.06)
Very high risk 130/495 14.41 159/519 17.45 −3.04 0.81 (0.64, 1.02)

Favours empagliflozin Favours placebo

1 10

KDIGO risk 
categories:

Renal protection in all KDIGO categories patients with HF







How should we treat early T2D patients with SGLT2-i?
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In the primary safety outcome 
analysis, dapagliflozin met the 
prespecified criterion for 
noninferiority to placebo with 
respect to MACE (upper boundary 
of the 95% confidence interval 
[CI], but it did result in a lower rate 
of cardiovascular death or 
hospitalization for heart failure 
and of renal composite events. 

DECLARE



Rappresentatività CVOts nella popolazione Annali AMD 



Mannucci E. et al. Diabetes Obesity Metabolism 2023; 25; 3435-3443



Cardiovascular prevention with glucose‐lowering drugs in type 2 diabetes: An 
evidence‐based approach to the categories of primary and secondary prevention

Mannucci E. et al. Diabetes Obesity Metabolism 2023; 25; 3435-3443

SGLT2i

Only MRF

AsCVD +

1.01 [0.87-1.16]

0. 91 [0.86-0.97]

0.89 [0.83-0.95]



CONCLUSIONS FROM EVIDENCE AVAILABLE SO FAR

A methodologically rigorous assessment of available evidence leads to the conclusion 
that, at present, there is no clear demonstration of efficacy for the prevention of MACE in 
patients with diabetes and without established ASCVD with any class of glucose-lowering 
drugs. 

At the same time, available evidence suggests that, in people with diabetes, there is no 
major difference in relative risk reduction with GLP-1 RA and SGLT2i between patients with 
ASCVD and those without ASCVD and with MRF.

On the other hand, baseline absolute risk in cohorts enrolled in clinical trials is much 
higher in the ASCVD than in the MRF subgroups; consequently, even in the case that 
relative risk reduction with drug treatment was independent of ASCVD, the expected effect 
of GLP-1 RA and SGLT2i on absolute risk would be considerably greater in patients with 
ASCVD. 

Mannucci E. et al. Diabetes Obesity Metabolism 2023; 25; 3435-3443

Cardiovascular prevention with glucose‐lowering drugs in type 2 diabetes: An 
evidence‐based approach to the categories of primary and secondary prevention



SGLT2i in RWE studies: focus on «early treatment»  



Interventional and observational studies that provided data on the 
effects of GLP-1 RAs or SGLT2is on IMT were included. 

Eighteen studies examined the effects of GLP-1 RA, and eleven 
examined the effects of SGLT2i. 

GLP-1 RA and SGLT2i significantly decreased IMT :
• GLP1RAs : (MD = −0 123, 95% CI (-0.170, -0.076), P < 0 0001, I2 = 

98% 
• SGLT2I:  MD = − 0 048, 95% CI (-0.092, -0.004), P = 0 031, I2 = 95%

Conclusions. Treatment with GLP-1 RA and SGLT2i can lower IMT in 
diabetic patients, and GLP-1 RA may be more effective than SGLT2i.

SGLT2 on IMT, endothelial dysfunction, and arterial stiffness

• Validated indicators such as flow-mediated 
dilation (FMD; positive value favors) and pulse 
wave velocity (PWV; negative value favors)

• RCTs comparing the effects of GLAs on FMD or 
PWV with placebo or other GLAs in T2D patients

• 38 RCTs with 2,065 patients. 

This Network meta-analysis showed more 
favorable effects of GLP-1RAs and SGLT-2Is 
than placebo in improving both arterial stiffness 
and endothelial function in patients with T2DM.



We took advantage of a large Italian clinical registry of people with T2D, the AMD Annals Initiative, to 
extrapolate data from newly-diagnosed patients and free of CVD at baseline, in order to examine the 
association between attained HbA1c targets in the years following T2D diagnosis and later CVD, 
evaluated as a composite of myocardial infarction, stroke, coronary or peripheral 
revascularization, and coronary or peripheral bypass, in the whole cohort and then in two 
populations of patients: those introducing early an SGLT-2i and patients not treated with these drugs 
during the same period.

251,339 subjects with newly-diagnosed T2D and without CVD 
at baseline.

Ceriello A., Russo GT, et al. Lancet PH Europe, 2023; :31:100666

Primary Outcome: a composite of myocardial infarction, stroke, 
coronary or peripheral revascularization, and coronary or peripheral 
bypass. 



The introduction of SGLT-
2i during the exposure 
periods of 0–1 and 0–2 
years eliminated the 
association between poor 
glycemic control and the 
outcome (p for interaction 
0.006 and 0.003, 
respectively, vs. patients 
with the same degree of 
glycemic control but not 
treated with these drugs).

Ceriello A., Russo GT, et al. Lancet PH Europe, 2023; :31:100666

P for interaction

P for interaction



1. Shlipak MG, et al. Kidney Int 2021;99:34–47; 2. Gansevoort RT, et al. J Am Soc Nephrol 2009;20:465–468

Improving diagnosis rates, especially in the earlier stages,
is essential for improving outcomes

Effect of no intervention, late intervention, and early intervention on eGFR decline2,3
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Early intervention in CKD slows disease progression, preserves kidney function, and improves patient outcomes1

ACT EARLY to 
prevent kindey 

failure!



DARWIN-RENAL

Scopo: valutare efficacia a lungo termine di 
dapagliflozin sulla malattia renale e 
albuminuria nei pazienti con DM2
Pazienti senza malattia renale al basale



-19% 
perdita 
eGFR

DARWIN-RENAL

albuminuria



In summary, our study, designed to overcome 
some issues with prior observational research, 
supports the strong protective effects of 
dapagliflozin against the loss of kidney function 
under routine care, even in patients without 
baseline CKD. Based on real-world evidence, it 
is expected that broadening the population of 
patients with T2D who are receiving SGLT2i will 
drive a change in the epidemiology of ESKD in 
the next decades.

DARWIN-RENAL
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Hence what do we need in T2D Management?

Glycemic Control

Weight Management

Managing Comorbidities  

Safety including low 
hypoglycemic risk

SGLT2i effetto 
metabolico e cardio-

nefrovascolare !!



Grazie per l’attenzione 



EMPEROR PRESERVED 
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6263 patients with heart failure and a left ventricular ejection fraction of 
more than 40% to receive dapagliflozin (at a dose of 10 mg once daily) or 
matching placebo, in addition to usual therapy. 

The primary outcome was a composite of worsening heart failure (which 
was defined as either an unplanned hospitalization for heart failure or an 
urgent visit for heart failure) or cardiovascular death, as assessed in a 
time-to-event analysis.

DELIVER: The largest and broadest trial to date in 
patients with LVEF >40%1

NEJM, 2022
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