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Global deaths due to 

diabetes1

Patients with type 2 diabetes and 

microvascular complications: A1chieve 

study (N=66,276)2,a
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Type 2 diabetes is a major cause of mortality 

and morbidity

1. World Health Organization. 2016. http://www.who.int/diabetes/global-report/en/ Accessed July 20, 2018; 2. Litwak
L, et al. Diabetol Metab Syndr 2013;5:57.
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of 70 years

43%

mean age: 56.9 years

http://www.who.int/diabetes/global-report/en/
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Le persone con 
diabete vivono fino a 

di m eno r ispet to a 
persone senza 

diabete nella  stessa  

fascia di r ischio1 

Le m alat t ie  cardiovascolar i ( MCV)  rappresentano una 
causa principale di m orbilit à  e m ortalità  fra  le  persone con 
diabete ( DM)  

1. Seshasai et  al. N Engl J Med 2011;364:829–841; 2. Folsom et  al. Diabetes Care 1999;22:1077–83; 3. Huxley et  al. BMJ 2006;332:73–8; 4. IDF. Diabetes Atlas. 2015. 5. 
WHO - Global Atlas on Cardiovascular Diseases Prevention and Control 

Le malattie cardiovascolari (MCV) rappresentano
una causa principale di morbilità e mortalità fra
le persone con diabete (DM)

1. Seshasai et al. N Engl J Med 2011;364:829–841; 2. Folsom et al. Diabetes Care 1999;22:1077–83; 3. Huxley et al. BMJ
2006;332:73–8; 4. IDF. Diabetes Atlas. 2015. 5. WHO - Global Atlas on Cardiovascular Diseases Prevention and Control

http://www.diabetesatlas.org/


Seshasai et al. N Engl J Med 2011;364:829–841

Il diabete riduce l’aspettativa di vita



Cubbon RM et al. Diab Vasc Dis Res 2013;10:330 – 336. Cubbon RM et al. Heart 2014;100:923–929 

Type 2 diabetes is a potent, 
independent risk factor for heart failure 



‘Classic’ studies in patients with type 2 diabetes 

have demonstrated that tight glycemic control 

improves microvascular outcomes

1. UKPDS 33. Lancet 1998;352:837–853; 2. Holman RR, et al. N Engl J Med 2008;359:1577–1589; 3. ADVANCE Collaborative Group. N Engl J 
Med 2008;358:2560–2572; 4. Wong MG, et al. Diabetes Сare 2016;pii:dc152322; 5. Duckworth W, et al. N Engl J Med 2009;360:129–139; 6. 
ACCORD Study Group. N Engl J Med 2008;358:
2545–2559; 7. Ismail-Beigi F, et al. Lancet 2010;376:419–430; 8. ACCORD Study Group and ACCORD Eye Study Group. N Engl J Med 
2010;363:233–244; 
9. ACCORDION Eye Study Group and ACCORDION Study Group. Diabetes Care 2016; doi:10.2337/dc16-0024

Outcome

Trials

UKPDS1,2

(n=3867)
ADVANCE3,4

(n=11,140)
VADT5

(n=1791)
ACCORD6–9

(n=10,251)

In-trial
10 years

Including 
extension
20 years

In-trial
5 years

Including 
extension
10 years

In-trial
5.6 years

Including 
extension
9.8 years

In-trial
4–5 years

Including 
extension

8 years

All microvascular    – – –  –

Nephropathy  –    –  –

Neuropathy  –  –  –  –

Retinopathy  –  –  –  

(ESRD)



‘Older’ glucose-lowering agents have not 

definitively shown positive effects on major CV 

events …

CI, confidence interval; CV, cardiovascular; GLIM, glimepiride; HR, hazard ratio; MACE, major adverse cardiovascular event; hHF, hospitalization for heart 
failure; 
HF, heart failure; hUA, hospitalization for unstable angina; MET, metformin; NF, non-fatal; PIO, pioglitazone; ROSI, rosiglitazone; SU, sulfonylurea; TZD, 
thiazolidinedione

1. Holman RR, et al. Lancet Diabetes Endocrinol 2017; doi: 10.1016/S2213-8587(17)30318-2; 2. Vaccaro O, et al. Lancet Diabetes Endocrinol 2017;5:887–897;
3. ADVANCE Collaborative Group. N Engl J Med 2008;358:2560–2572; 4. The ACCORD Study Group. N Engl J Med 2008;358:2545–2559;
5. Duckworth W, et al. N Engl J Med 2009;360:129–139; 6. Marso SP, et al. N Engl J Med 2017;377:723–732

Trial HR (95% CI)

VADT (N=1791)5

HbA1c –1.5% versus the standard group

(MET or GLIM, ROSI, insulin)

DEVOTE (N=7367)6

IGlar versus IDeg

ACCORD (N=10,251)4

HbA1c <6.0% versus HbA1c 7.0–7.9% (MET, SU, TZD, insulin)

ADVANCE (N=11,140)3

HbA1c ≤6.5% versus HbA1c >6.5% (gliclazide + any other agent) 0.94 (0.84, 1.06)

0.88 (0.74, 1.05)

0.90 (0.78, 1.04)

TOSCA.IT (N=3,028)2

PIO versus SU as add-on to MET
0.96 (0.74, 1.26)

0.91 (0.78, 1.06)

0,5 1 1,5

ACE (N=6522)1

Acarbose versus placebo + CV prevention therapy
0.98 (0.86, 1.11)

5P-MACE: CV death, NF-MI, 

NF-stroke, hUA, hHF

Outcome

3P-MACE: CV death, NF-MI, 

NF-stroke

3P-MACE: CV death, NF-MI, 

NF-stroke

7P-MACE: CV death, MI, stroke, HF, 

surgery for vascular disease, inoperable 

CHD, amputation for ischemic gangrene

3P-MACE: CV death, NF-MI, 

NF-stroke

All-cause death, NF-MI, silent MI,

NF-stroke, urgent coronary 

revascularization



However, type 2 diabetes continues to be 

associated with a decrease in life expectancy 

from CV causes
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A 50-year-old man 

with diabetes but no 

vascular disease 

has a decrease in 

life expectancy of ~6 

years

Age (years)

Estimated future years of life lost due to diabetes

Seshasai et al. N Engl J Med 2011;364:829-41

A 50-year-old 

woman with 

diabetes but no 

vascular disease 

has a decrease in 

life expectancy of >

6 years



DPP-4 inhibitors were largely CV neutral

CI, confidence interval; CV, cardiovascular; CVOT, cardiovascular outcomes trial; DPP-4, dipeptidyl peptidase-4

1. Adapted from Scirica B, et al. N Engl J Med 2013;369:1317–1326; 2. Adapted from White W, et al. N Engl J Med
2013;369:1327−1335; 
3. Adapted from Green JB, et al. N Engl J Med 2015;373:232–242

Saxagliptin (SAVOR trial)1 Alogliptin (EXAMINE trial)2

Primary endpoint: Composite of 

CV death, myocardial infarction, or 

ischemic stroke

Primary endpoint: Composite of 

CV death, nonfatal myocardial 

infarction, or nonfatal stroke

Sitagliptin (TECOS trial)3
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Hazard ratio: 0.96 (upper 

boundary

of the one-sided repeated 

CI: 1.16)

P<0.001 for noninferiority

P=0.32 for superiority

Placebo (n=2679)
Alogliptin (n=2701)
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Primary endpoint: Composite of 

CV death, nonfatal myocardial 

infarction, nonfatal stroke, 

or hospitalization for unstable 

angina

Hazard ratio: 

0.98

(95% CI: 0.89, 

1.08)

P=0.65

Placebo (n=7339)
Sitagliptin (n=7332)
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) Hazard ratio: 1.0 (95% CI: 

0.89, 1.12)

P<0.001 for noninferiority

P=0.99 for superiority
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Saxagliptin
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Rosenstock J et al. JAMA. 2018 Nov 9. doi: 10.1001/jama.2018.18269



DPP-4 inibitori e Scompenso Cardiaco

Bando YK and Murohara T. J Atheroscler Thromb, 2016; 23: 147-154

Rosenstock J et al. JAMA. 2018 Nov 9. doi: 10.1001/jama.2018.18269

CARMELINA



CV outcomes data for SGLT2 inhibitors are 

building

MACE, major adverse cardiovascular event (CV death, nonfatal MI and nonfatal stroke); MI, myocardial 
infarction; hHF hospitalization for heart failure.

-0,5 0,5 1,5

Outcome

MACE (3-point)

hHF

HR (95% CI)

0.86 (0.74, 0.99)

0.65 (0.50, 0.85)

Favors empagliflozin Favors placebo

EMPA-REG OUTCOME

Established CVD: 99%

-0,5 0,5 1,5

Outcome

MACE (3-point)

hHF

HR (95% CI)

0.86 (0.75, 0.97)

0.67 (0.52, 0.87)

Favors canagliflozin Favors placebo

CANVAS

Established CVD: 66%

Demonstrated a significant reduction in CV 
events in patients receiving empagliflozin

Demonstrated a significant reduction in CV 
events in patients receiving canagliflozin

Two SGLT2 studies demonstrate a reduction in both MACE and heart failure endpoints

Zinman B, et al. N Engl J Med 2015;373:2117–2128;
Neal B, et al. N Engl J Med 2017 377:644-57



Endpoint EMPA REG (n =7,020) CANVAS (n=10,142) 

MACE 3 

punti 
0.86 (0.74 -0.99) 0.86 (0.75 -0.97)

Mortalità CV 0.62 (0.49 -0.77) 0.87 (0.72-1.06)

MI non fatale 0.87 (0.70 -1.09) 0.85 (0.69 -1.05)

Stroke

non fatale 

1.24 (0.92 -1.67) 0.90 (0.71-1.15) 

Mortalità per tutte le 

cause 

0.68 (0.57 -0.82) 0.87 (0.74 -1.01)

Ospedalizzazione per 
HF 

0.65 (0.50 -0.85) 0.67 (0.52-0.87)

EMPA-REG OUTCOME - CANVAS

Zinman B, et al. N Engl J Med 2015;373:2117–2128;
Neal B, et al. N Engl J Med 2017 377:644-57



DECLARE had the largest number of T2D patients 

without eCVD among the SGLT2i CV outcomes 

studies to date

CV, cardiovascular; eCVD, established CV disease; SGLT2i, sodium glucose co-transporter 2 inhibitor; T2D, type 2 
diabetes

1.Einarson TR, et al. Cardiovasc Diabetol 2018;17:83; 2. Zinman B, et al. N Engl J Med 2015;373:2117–2128; 3. 
Neal B, et al. N Engl J Med 2017;377:644–657; 
4. Raz I, et al. Diabetes Obes Metab 2018;20:1102–1110

34.4% 
(n=3,486)

59.4%
(n=10,189)

<1%

In the T2D patient population, most patients do not have established CV disease1

EMPA-REG OUTCOME2

(N=7,020)
CANVAS3

(N=10,142)

DECLARE4

(N=17,160)



Primary Endpoint: MACE

N at risk is the number of patients at risk at the beginning of the period.

DAPA, dapgliflozin; MACE, major adverse cardiovascular events.. 
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10.0 

0 180 360 540 720 900 1080 1260 1440 

8582 8466 8303 8166 8017 7873 7708 7237 5225 
8578 8433 8281 8129 7969 7805 7649 7137 5158 

N at risk 

DAPA 10 mg 
Placebo 

7.5 

5.0 

2.5 

0.0 

HR 95% CI p-value  
(superiority) 

p-value 
(noninferiority) 

0.93 0.84, 1.03 0.17 <0.001 
DAPA 10 mg (756 Events) 

Placebo (803 Events) 

Wiviott SD et al. N Engl J Med. 2018 Nov 10. doi: 10.1056/NEJMoa1812389. [Epub ahead of print]



Primary Endpoint: Composite of hHF 
or CV Death

N at risk is the number of patients at risk at the beginning of the period.

CV, cardiovascular; DAPA, dapagliflozin; hHF, hospitalization for heart failure.

Days
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e
 (

%
) 6

0 180 360 540 720 900 1080 1260 1440

8582 8517 8415 8322 8224 8110 7970 7497 5445
8578 8485 8387 8259 8127 8003 7880 7367 5362

N at risk

DAPA 10 mg
Placebo

4

2

0

HR 95% CI p-value

0.83 (0.73, 0.95) 0.005

DAPA 10 mg (417 Events)

Placebo (496 Events)

Wiviott SD et al. N Engl J Med. 2018 Nov 10. doi: 10.1056/NEJMoa1812389. [Epub ahead of print]



Primary Endpoint and Its Individual Components

in LEADER, SUSTAIN-6, ELIXA and EXSCEL

CI, confidence interval; MACE, major adverse cardiovascular event; ns, not significant. 
Adapted from Pfeffer MA, et al. N Engl J Med 2015;373:2247–2257; Marso SP, et al., N Engl J Med 2016;375:311-22; Marso SP, et al., N Engl J Med 2016 375:1834-1844; 
Holman RR et al., N Engl J Med, 2017.

Primary 

composite 

MACE

Cardiovascular 

mortality

Myocardial 

infarction

Stroke

Unstable angina

LEADER

(liraglutide)

SUSTAIN-6

(semaglutide)

1.41.21.00.80.6 1.61.41.21.00.80.60.4

Hazard ratio (95% CI)Hazard ratio (95% CI)

P value

0.01

0.007

0.046

ns

P value

0.02

ns

ns

0.04

EXSCEL

(exenatide lar)

1.61.41.21.00.80.60.4

Hazard ratio (95% CI)

P value

0.06

ns

ns

ns

ELIXA

(lixisenatide)

1.61.41.21.00.80.60.4

Hazard ratio (95% CI)

P value

0.81

ns

ns

ns

ns





Hernandez AF et al. Lancet 2018; 392: 1519–29 



Study GLP-1 RA Placebo HR (95% CI)

P 

value

ELIXA 400/3034 (13%) 392/3034 (13%) 1.02 (0.89, 1.17) 0.776

LEADER 608/4668 (13%) 694/4672 (15%) 0.87 (0.78, 0.97) 0.015

SUSTAIN 6 108/1648 (7%) 146/1649 (9%) 0.74 (0.58, 0.95) 0.016

EXSCEL 839/7356 (11%) 905/7396 (12%) 0.91(0.83, (1.00) 0.061

Overall 0.90 (0.82, 0.99) 0.033

Primary Efficacy Outcome: Three-
Point MACE

Three-point MACE is a composite of cardiovascular mortality, nonfatal myocardial infarction, or nonfatal stroke.

CI = confidence interval; GLP-1 RA = glucagon-like peptide-1 receptor agonist; HR = hazard ratio; MACE = major 
adverse cardiovascular event.

Test for heterogeneity: P=0.11, 
I2=50%

Favors GLP-1 
RA

Favors 
placebo

0.5 1.0 2.0

Bethel MA et al. Lancet Diabetes Endocrinol. 2018;6:105-113.



Study GLP-1 RA Placebo HR (95% CI)

P 

value

ELIXA 156/3034 (5%) 158/3034 (5%) 0.98 (0.78, 1.22) 0.85

LEADER 219/4668 (5%) 278/4672 (6%) 0.78 (0.66, 0.93) 0.007

SUSTAIN 6 44/1648 (3%) 46/1649 (3%) 0.98 (0.65, 1.48) 0.92

EXSCEL 340/7356 (5%) 383/7396 (5%) 0.88 (0.76, 1.02) 0.096

Overall 0.87 (0.79, 0.96) 0.007

Cardiovascular Mortality

CI = confidence interval; GLP-1 RA = glucagon-like peptide-1 receptor agonist; HR = 
hazard ratio.

Test for heterogeneity:  
P=0.43, I2=0% Favors GLP-1 RA Favors placebo

1.0 2.00.5

Bethel MA et al. Lancet Diabetes Endocrinol. 2018;6:105-113.



Study GLP-1 RA Placebo HR (95% CI) P value

ELIXA 211/3034 (7%) 223/3034 (7%) 0.94 (0.78, 1.13) 0.50

LEADER 381/4668 (8%) 447/4672 (10%) 0.85 (0.74, 0.97) 0.020

SUSTAIN 6 62/1648 (4%) 60/1649 (4%) 1.05 (0.74, 1.50) 0.79

EXSCEL 507/7356 (7%) 584/7396 (8%) 0.86 (0.77, 0.97) 0.016*

Overall 0.88 (0.81, 0.95) 0.002

All-cause Mortality

*The within-trial difference in all-cause mortality in EXSCEL was not regarded as significant on the basis of the hierarchical testing plan.

CI = confidence interval; GLP-1 RA = glucagon-like peptide-1 receptor agonist; HR = hazard ratio.

Test for heterogeneity: P=0.63, 
I2=0% Favors GLP-1 RA Favors placebo

0.5 1.0 2.0

Bethel MA et al. Lancet Diabetes Endocrinol. 2018;6:105-113.



REWIND trial: Trial Design and Other
GLP-1 RA CVOTs



REWIND trial



In CVD-REAL, SGLT2 inhibitors were associated 

with reductions in CV endpoints in a population 

earlier in their CV risk continuum

aPrevious event of myocardial infarction, stroke, unstable angina, heart failure or atrial fibrillation

CI, confidence interval; CV, cardiovascular; CVD, cardiovascular disease;; hHF, hospitalization for heart failure; HR, 

hazard ratio; MACE, major adverse cardiac event; SGLT2, sodium–glucose co-transporter 2; oGLD, other glucose-

lowering drug

-0,5 0,5 1,5

Outcome N No. of events HR (95% CI)

Favors SGLT2 inhibitor Favors oGLD

All-cause 

death

hHF

All-cause 

death or hHF

215,622

309,056

215,622

1334

961

1983

0.49 (0.41, 0.57)

0.61 (0.51, 0.73)

0.54 (0.48, 0.60)

All-cause death and hHF

for SGLT2 inhibitors vs oGLDs1

13% of patients  in both cohorts 

had established CVD suggesting 

they were earlier in the CV risk 

continuum compared to EMPA-

REG and CANVAS

1. Kosiborod M., et al. Circulation 2017;136:249–259

2. Persson F, et al. Diabetes Obes Metab 2018;20:344-351



In CVD-REAL, dapagliflozin was associated with 

reductions in CV endpoints and death in a 

population with a broad cardiovascular risk 

profile versus DPP-4 inhibitors

CI, confidence interval; CV, cardiovascular; CVD, cardiovascular disease; DPP-4, dipeptidyl peptidase-4; hHF, 

hospitalization for heart failure; HR, hazard ratio; MACE, major adverse cardiac event; SGLT2, sodium–glucose 

co-transporter 2; oGLD, other glucose-lowering drug.

-0,5 0,5 1,5

Outcome

MACE

All-

cause 

mortali

ty

HR (95% CI)

0.79 (0.67, 0.94)

0.59 (0.49, 0.72)

Favors dapagliflozin Favors DPP-4 inhibitors

MACE and all-cause 

mortality for dapagliflozin 

vs DPP-4 inhibitors2

23% of patients had

established CVD, suggesting

this was a population earlier

in the CV risk continuum

compared to EMPA-REG

and CANVAS

hHF 0.62 (0.50, 0.77)

Persson F, et al. Diabetes Obes Metab 2018;20:344-351



All-cause death HF hospitalization

Myocardial infarction Stroke

Kosiborod M et al. J Am Coll Cardiol. 2018 Jun 12;71(23):2628-2639





CARMELINA: kidney and microvascular
outcomes



Mann JFE et al. N Engl J Med 2017;377:839-48

Liraglutide and Renal Outcome in Type 2 Diabetes

The composite renal outcome consisted of new-onset persistent macroalbuminuria,
persistent doubling of the serum creatinine level and an estimated glomerular filtration rate
of 45 ml or less per minute per 1.73 m2 of body-surface area, the need for continuous renal-
replacement therapy (end-stage renal disease), or death due to renal disease.



Marso SP et al. N Engl J Med. 2016 Sep 15. [Epub ahead of print] 

New or worsening nephropathy includes persistent
macroalbuminuria, persistent doubling of the serum creatinine
level and a creatinine clearance of less than 45 ml per minute per
1.73 m2 of body-surface area (according to the Modification of Diet
in Renal Disease criteria), or the need for continuous renal-
replacement therapy.



Diabetes Complications of Interest

aAdjusted for age, sex, ethnicity, race, region, duration of diabetes, prior history of CV event, insulin use, baseline HbA1c, eGFR, and BMI.
BMI = body mass index; CI = confidence interval; CV = cardiovascular; eGFR = estimated glomerular filtration rate; EQW = exenatide once-weekly; 
HbA1c = glycated haemoglobin; HR = hazard ratio. 
Bethel MA et al. Presented at: ADA 78th Scientific Sessions; June 22-26, 2018; Orlando, FL. Poster 522-P.

• Investigators evaluated EQW’s impact on the following renal 
outcomes based on a prespecified analysis plan:

• There was a 15% lower adjusted risk for Renal Composite 2 
in an adjusted analysisa for the EQW-treated patients 
(adjusted HR 0.85; 95% CI, 0.74-0.98; p=0.03). 

• Other renal outcomes numerically improved but were not 
statistically significant.

eGFR

New-onset 
macroalbuminuria

Renal Composite 1:
• 40% eGFR decline
• Renal replacement
• Renal death

Renal Composite 2: 
• 40% eGFR decline
• Renal replacement
• Renal death
• New-onset 

macroalbuminuria



Lancet Diabetes Endocrinol 2018; 6: 605–17



Lancet Diabetes Endocrinol 2018; 6: 605–17



Doubling of serum creatinine*, 
initiation of renal replacement therapy, 

or death due to renal disease

Incident or worsening nephropathy

Christoph Wanner et al. 2016 Jul 28;375(4):323-34.

- 46%

- 39%



Christoph Wanner et al. 2016 Jul 28;375(4):323-34.



N Engl J Med 2017;377:644-57



DECLARE-TIMI 58 Trial: Renal
Outcomes

Wiviott SD et al. N Engl J Med. 2018 Nov 10. doi: 10.1056/NEJMoa1812389. [Epub ahead of print]

Renal composite (≥40% decrease in estimated glomerular filtration rate to <60 
ml per minute per 1.73 m2 of body‐surface area, new end‐stage renal disease, 
or death from renal or cardiovascular causes)



Original Report: Patient-Oriented, Translational Research

Am J Nephrol 2017;46:462–472

The Canagliflozin and Renal Endpoints in  
Diabetes with Established Nephropathy Clinical 
Evaluation (CREDENCE) Study Rationale, Design, 
and Baseline Characteristics

Meg J. Jardine 

a, b    Kenneth W. Mahaffey 

c    Bruce Neal  
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Abstract

Background: People with diabetes and kidney disease have 

a high risk of cardiovascular events and progression of kid-

ney disease. Sodium glucose co-transporter 2 inhibitors low-

er plasma glucose by reducing the uptake of filtered glucose 

in the kidney tubule, leading to increased urinary glucose 

excretion. They have been repeatedly shown to induce mod-

est natriuresis and reduce HbA1c, blood pressure, weight, 

and albuminuria in patients with type 2 diabetes. However, 

the effects of these agents on kidney and cardiovascular 

For all the site investigators in the CREDENCE trial, see  

www.karger.com/doi/10.1159/000484633.
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• CREDENCE assessed canaglilfozin for renal protection by evaluating
the risk reduction of the composite endpoint of time to dialysis or
kidney transplantation, doubling of serum creatinine, and renal or
cardiovascular death, when used in addition to standard of care.

• The trial enrolled approximately 4,400 patients with T2D, estimated
glomerular filtration rate ≥30 to <90 mL/min/1.73m2, and
albuminuria.

INVOKANA  has the potential to be the first new therapy in more than 15 years for slowing the progression of c hronic kidney

disease in patients with type 2 diabetes

Worldwide, 160 million patients with type 2 diabetes are at risk for developing c hronic kidney disease

CREDENCE assessed INVOKANA  for renal protection by evaluating the risk reduction of the composite endpoint of time to

dialysis or kidney transplantation, doubling of serum creatinine, and renal or cardiovascular death, when used in addition to

standard of care

RARITAN, N.J., July 16, 2018 – The Janssen Pharmaceutical Companies of Johnson & Johnson today announced that the

Phase 3 CREDENCE (Canagliflozin and Renal Events in Diabetes with Established Nephropathy Clinical Evaluation) clinical

trial, evaluating the efficacy and safety of INVOKANA  (canagliflozin) versus placebo when used in addition to st andard of

care for patients with chronic kidney disease (CKD) and type 2 diabetes (T2D), is being stopped early based on the

achievement of pre-specified efficacy criteria.

The decision is based on a recommendation from the study’s Independent Dat a Monitoring Committee (IDMC) that met to

review the data during a planned interim analysis. This recommendation was based on demonstration of efficacy, as the trial

had achieved pre-specified criteria for the primary composite endpoint of end-st age kidney disease (time to dialysis or kidney

transplantation), doubling of serum creatinine, and renal or cardiovascular (CV) death, when used in addition to st andard of

care.

“Nearly half of all people with type 2 diabetes will develop c hronic kidney disease, causing a high risk of kidney failure and

cardiovascular disease, and impacting their quality and length of life, even with the current best available care. T his huge unmet

need is why it was so important for us to initiate the landmark C REDENCE renal outcomes trial over four years ago,” said

Vlado Perkovic, M.B.B.S, Ph.D., F.A.S.N., F.R.A.C.P., CREDENCE Steering Committee co-chair, Professor of Medicine,

University of New South Wales Sydney, and Executive Director, The George Institute for Global Health Australia. “W e have

accepted the advice of the Independent Dat a Monitoring Committee to stop the C REDENCE trial early due to demonstration

of efficacy, and look forward to sharing the findings as soon as possible.”

“Chronic kidney disease is a progressive condition that impacts a person’s overall health and well-being, and with millions of

people worldwide suffering from the disease, we know that there is a clear need for new treatment options, ” said James List,

M.D., Ph.D., Global Therapeutic Area Head, Cardiovascular & Met abolism, Janssen Research & Development, LLC. “We are

excited about the possibility of bringing forth I NVOKANA (canagliflozin) as the first therapy to treat patients with c hronic

kidney disease and type 2 diabetes in more than 15 years. W e look forward to presenting the full dat a from the CREDENCE
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Phase 3 CREDENCE Renal Outcomes Trial of INVOKANA®
(canagliflozin) is Being Stopped Early for Posit ive Efficacy
Findings
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La metformina continua ad essere il primo farmaco da usare nel DMT2 (nei 
pazienti in cui è ben tollerata o non controindicata) insieme a dieta ed 
esercizio fisico

La scelta di un 
add-on a 
metformina è 
basata sulle 
caratteristiche 
cliniche del 
paziente e in 
particolare sulla 
presenza o meno 
di malattia CV, 
scompenso 
cardiaco (HF) e 
malattia renale 
(CKD) 

Diabetologia. 2018 Dec;61(12):2461-2498



PIANO TERAPEUTICO



LIMITAZIONI PRESCRIVIBILITÀ

Glucose-lowering medication*

Metformin 1734 (74.3) 1729 (73.7) 1730 (73.9)

Sulphonylurea 992 (42.5) 985 (42.0) 1029 (43.9)

Thiazolidinedione 101 (4.3) 96 (4.1) 102 (4.4)

Insulin 1135 (48.6) 1132 (48.3) 1120 (47.8)

Placebo 
(n=2333)

Empagliflozin
10 mg 

(n=2345)

Empagliflozin
25 mg 

(n=2342)

DAPA 10 mg 
(N=8582)

Placeboa

(N=8578)

Glucose-lowering therapies

Metformin 7020 (81.8) 7048 (82.2)

Insulin 3567 (41.6) 3446 (40.2)

Sulfonylurea 3615 (42.1) 3707 (43.2)

DPP-4 inhibitor 1418 (16.5) 1470 (17.1)

GLP-1 RA 397 (4.6) 353 (4.1)

Wiviott SD et al. Online ahead of print. New Engl J Med. 2018.

Zinman B, et al. N Engl J Med 2015;373:2117–2128



LIMITAZIONI SCHEDA TECNICA



Distribuzione dei pazienti per 

classe di farmaco 

ipoglicemizzante (%) 



Italia Friuli

SGLT2 1,4 2

GLP1-RA 1,3 1,2

Pioglitazione 1,7 2,8

Glinidi 3 1,7

Gliptine 5,1 4

Altri (SU) 13,1 12,6

Biguanidi 21,6 23,5
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