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DIABETE MELLITO E RISCHIO CARDIO-
NEFROVASCOLARE



Type 2 diabetes is a major cause of
mortality and morbidity

Patients with type 2 diabetes and microvascular
complications: A,chieve study (N=66,276)2
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aDue to the observational nature of this study, not all baseline data were recorded.
1. World Health Organization. 2016. https://www.who.int/diabetes/global-report Accessed October 2017;
2. Litwak L, et al. Diabetol Metab Syndr 2013;5:57.



~50% of Diabetes-associated Deaths Are
Attributable to CV Disease
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Data source: USA Centers for Disease Control and Pr  evention National Vital Statistics Reports for tota | deaths in 2009 by primary

cause of death, scaled to 2012 using the annual dia  betes population growth rate from
2009 to 2012 for each age, sex, and race/ethnicity  group

CV, cardiovascular

ADA. Diabetes Care 2013;36:1033-1046



Despite control of known CV risk factors,
patients with T2D remain at elevated risk
of developing HF

Risk of event in patients with T2D with no other
risk factors out of range compared to patients

without diabetes  In this analysis the risk of hHF in

patients with T2D (n=271,174) was
No risk factors HR (95% CI) compared to those without T2D

(n=1,355,870)
Lizelth . 1.06(1.00,1.12) ., The following risk factors were either
M 0.84 (0.75, 0.93) not present or within guideline range:
= systolic and diastolic BP, LDL-C,
CVA - 0.95 (0.84, 1.07) albuminuria and tobacco use
» A substantial risk for hHF remained

hHF S among patients who had all the

| | | | variables within target range

0 0,5 1 1,5 2

On average, the patients with T2D had a 45% increas e in the risk of hHF,
despite other major risk factors in guideline recom mended range or absent

BP, blood pressure; CV, cardiovascular; CVA, cerebrovascular accident; HF, heart failure; hHF, hospitalisation for HF; HR, hazard ratio; LDL-C, low density—
lipoprotein cholesterol; MI, myocardial infarction; T2D, type 2 diabetes.

Rawshani A, et al. N Engl J Med. 2018;379:633-644.



Renal and cardiovascular disease are
interconnected

Renal and cardiac systems are linked 1 CKD patients are more likely to

die of heart disease than
. crwonic disorg, 35 advance to ESRD ?
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Therefore renal and cardiac systems and outcomes sh ould be
considered together

CKD, chronic kidney disease; CV, cardiovascular; ESRD, end-stage renal disease.
1. Ronco C, et al. J Am Coll Cardiol. 2008;52:1527. 2. Dalrymple L, et al. J Gen Intern Med. 2011;26:379.
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SGLT2-i: MECCANISMO DI AZIONE

Reduced glucose
reabsorption

Inhibitor

B nhibitor
W9 scLT2

r

f,’f Glucose

Glucose
filtration

Up to ~90% of glucose ~10% of glucose
is reabsorbed is reabsorbed
from the S1/52 segments from the S3 segment

1. Wright EM. Am J Physiol Renal Physiol 2001,280:F10-18; 2. Lee YJ, et al. Kidney Int Suppl 2007;106:527-35;
3. Hummel CS, et al. Am J Physiol Cell Physiol 2011,300:C14-21.



SGLT2-i: MECCANISMO DI AZIONE

Segment S1-2
Basolateral membrane
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Lateral intercellular space

SGLTs transfer glucose and sodium from the lumen into the cytoplasm of tubular cells through
a secondary active transport mechanism

At the basolateral membrane GLUT2 transfers the intracellular glucose to the interstitium and
plasma by a facilitated transport process (via a Na+/K+ ATPase)

Adapted from: Wright EM, et al. Physiology 2004;19:370-76;
Bakris GL, et al. Kidney Int 2009;75;1272-1277.



SGLT2-i: MECCANISMO DI AZIONE
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The cardiorenal benefits likely result from different but
yet to be confirmed mechanisms for SGLT2 inhibitors

Natriuresis

Improved cardiac Reduction in
bioenergetics interstitial edema

SGLT2

it Inhibition

cardiac sodium— and afterload
hydrogen and reduction
exchange in LV wall stress

Reduced preload

Improved renal
function and
cardio and renal

physiology

Adapted from Farkouh ME et al. J Am Coll Cardiol. 2018;71:2507-2510.
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SGLT2-i: CARDIONEFROPROTEZIONE

The NEW ENGLAND JOURNAL of MEDICINE
The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

ORIGINAL ARTICLE ‘ ‘

EmpaghﬂOZln, Cal‘dIOVaSCular OutCOl’l’lES, Canagliﬂozin and Cardiovascular
and Mortality in Type 2 Diabetes and Renal Events in Type 2 Diabetes
Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D., Bruce Neal, M.B., Ch.B., Ph.D., Vlado Perkovic, M.B., B.S., Ph.D.
David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D., Kenneth W. Mahaffey, M.D., Dick de Zeeuw, M.D., Ph.D., Greg Fulcher, M.D.,
Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H., Ngozi Erondu, M.D., Ph.D., Wayne Shaw, D.S.L., Gordon Law, Ph.D.,
Odd Erik Johansen, M.D., Ph.D., Hans J. Woerle, M.D., Uli C. Broed|, M.D., Mehul Desai, M.D., and David R. Matthews, D.Phil, B.M., B.Ch.,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Investigators for the CANVAS Program Collaborative Group*

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Dapagliflozin and Cardiovascular Outcomes
in Type 2 Diabetes

S.D. Wiviott, I. Raz, M.P. Bonaca, O. Mosenzon, E.T. Kato, A. Cahn, M.G. Silverman,
T.A. Zelniker, J.F. Kuder, 5.A. Murphy, D.L. Bhatt, LA. Leiter, D.K. McGuire,
J.P.H. Wilding, C.T. Ruff, |.LA.M. Gause-Nilsson, M. Fredriksson, P.A. Johansson,
A.-M. Langkilde, and M.S. Sabatine, for the DECLARE-TIMI 58 Investigators*
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- DECLARE-TIMI 58123 CANVAS Program® EMPA-REG OUTCOMES

Number of patients 17,160

« HbA1c 26.5% and <12%3
CrCIP =60 mL/min

MRF: 59.4%; ECVD: 40.6%
DAPA 10 mg or PBO (1:1)

Key inclusion
criteria .

Study population

Interventions
(randomization ratio)

1559 (Actual)
4 2 years

Number of events

Median follow-up

Primary safety endpoint. MACE
{(composite of CV death, nonfatal MI, or
nonfatal ischemic stroke).

Primary efficacy endpoints:

+  MACE

+ Composite of CV death or hHF

Primary endpoint

Renal composite endpoint (sustained
240% decrease in eGFR to eGFR

<60 mL/min/1.73 m2 and/or ESRD and/or
renal or CV death), all-cause mortality

Important secondary
endpoints

10,142
(CANVAS: 4330; CANVAS-R: 5812)

« HbA1c =27% and <£10.5%
» eGFRt >30 mL/min/1.73 m?

MRF: 34.4%; ECVD: 65.6%

CANVAS: CANA 100 mg, CANA 300 mg,
or PBO (1:1:1)
CANVAS-R: CANA 100 mg with optional
increase to 300 mg or PBO (1:1)

CANVAS: 658; CANVAS-R: 353 (Actual)

2.4 years
(CANVAS: 5.7 years; CANVAS-R: 2.1 years)

Pooled MACE (composite of CV death,
nonfatal MI, or nonfatal stroke) from
CANVAS & CANVAS-R

All-cause mortality, CV death,
albuminuria progression (=30% increase
in albuminuria and change in category),
composite of CV mortality or hHF

7020

* HbA1c
* eGFR®

27% and £10%
=30 mL/min/1.73 m?2

ECVD: >99%

EMPA 10 mg, EMPA 25 mg, or PBO
(1:1:1)

772 (Actual)
3.1 years

Pooled MACE (composite of CV death,
nonfatal MI,or nonfatal stroke) from 2
doses

Composite of MACE or hospitalization for
UA, silent MI, hHF, microvascular
composite, new onset microalbuminuria,
new onset macroalbuminuria



SGLT2-i: CARDIONEFROPROTEZIONE

The proportion of patients with and without established CV disease varied across the
three SGLT2 CV outcome studies

EMPA-REG OUTCOME CANVAS DECLARE
(N=7,020) (N=10,142) (N=17,160)
/ 1% 34% ~60%
of / of / of .
patients patients 3?;';32:5
l did not did not have
have have eCVD
eCVD eCVD

CV, cardiovascular; SGLT2, sodium glucose co-transporter 2; T2D, type 2 diabetes; eCVD, established CV disease.

1. Zinman B, et al. N Engl ) Med 2015;373:2117-2128;; 2. Neal B, et al. N Engl J Med 2017; DOI: 10.1056/NEJM0al1611925;3.
Sattar Diabetologia (2013) 56:686—695 4. Raz |, et al. Diabetes Obes Metab 2018. http://dx.doi.org/10.1111/dom.13217



SGLT2 inhibitors for primary and secondary prevention
of cardiovascular and renal outcomes in type 2 diabetes:

a systematic review and meta-analysis of cardiovascular M AC E

outcome trials

Thamas A Zdniker Stephen D' Wiiott, tomar Rz, ¥yngahim Ericn L Goodrich Mare PBoneco Ofri Mosenzon, EniT Kato, Avivit Cabn

Patients Events Events per Weight HR HR (95% Cl)
1000 patient-years (%)

Treatment (n/N) Placebo (n/N) Treatment  Placebo
Patients with atherosclerotic cardiovascular disease
EMPA-REG OUTCOME 46877020 23337020 772 374 439 20-4 —i— 0-86 (074-0-99)
CANVAS Program 3756/6656 2900/6656 796 341 413 324 —— 082 (072-0-95)
DECLARE-TIMI 58 347416974 3500/6974 1020 3638 410 382 — 090 (0-79-1.02)
Fixed effects model for atherosderotic cardiovascular disease (p=0-0002) - 0-86 (0-80-093)
Patients with multiple risk factors
CANVAS Program  2030/3436 144773486 215 158 155 259 0-98 (0-74-130)
DECLARE-TIMIGE G108/10186  5078/10186 539 13-4 133 741 1.01 (0-86-1-20)
Fixed effects model for multiple risk factors (p=0-98) 1.00 (0-87-1-16)

1 1
035 050 100 250
+— —
Favours treatment Favours placebo

Figure 1: Meta-analysis of 5GLT2i trials on the composite of myocardial infarction, stroke, and cardiovascular death (major adverse cardiovascular events)
stratified by the presence of established atherosclerotic cardiovascular disease

Mo heterogeneitywas found in terms of between-study vanance in the subgroups (atherosclerotic cardiovascular disease: () statistic=0-94, p=0-63, '=0%; multiple risk
factors: () statistic=0-03, p=0-86, F=0%). Tests for subgroup differences were based on F tests in a random effect meta-regression estimated using restricted maximum
likelihood and Hartung Knapp adjustment. The p value for subgroup differences was 0-0501. HR=hazard ratio. SGLT2i=sodium-glucose cotransporter-2 inhibitors.

Zelniker TA et al Lancet 2018



SGLT2 inhibitors for primary and secondary prevention
of cardiovascular and renal outcomes in type 2 diabetes:

a systematic review and meta-analysis of cardiovascular H H F
outcome trials

Thamas A Zanier Stephen [ Wiiott, ftamar Rz, Kywngahim Erca L Goodrich Marc P Bonoca. Ofri Masenzan, EniT Kato, Avivit Cafim
Remo HM Furtade, Deepok L Bhatt, Lowrence A Leiter, Darenk MoGrre John P HWilding, Marc 5 Sabatine

Patients Events Eventsper 1000 Weight HR HR (95% CI)
patient-years (%)

Treatment (n/N) Placebo (n/N) Treatment  Placebo
Patients with atherosclerotic cardiovascular disease
EMPA-REG OUTCOME 4687/7020 23337020 463 197 301 309 —— 0-66 (0-55-079)
CANVAS Program 3756/6656 2000/6656 524 21.0 74 328 —i— 077 (0-65-0-92)
DECLARE-TIMI 58 347476974 350076974 597 139 239 364 —i— 0-83 (071-0-98
Fixed effects model for atherosderotic cardiovascular disease (p<0-0001) - 076 (0-69-0-84)
Patients with multiple risk factors
CANVAS Program 2039/3486 1447/3486 128 89 9.8 302 i 0-83 (0-58-1.19)
DECLARE-TIMISE  5108/10186  5078/10186 316 70 84 698 —&— 0-84 (0-67-1:04)
Fixed effects model for multiple risk factors (p=0-0634) . 0-84 (0-69-1.01)

035 050 100 250
+— —>
Favours treatment Favours placebo

Figure 2: Meta-analysis of 5GLT2i trials on hospitalisation for heart failure and cardiovascular death stratified by the presence of established atherosclerotic
cardiovascular disease

Atherosclerotic cardiovascular disease: () statistic=3-49, p=0-17, I'=42.7%; multiple risk factors: Q) statistic=0-00, p=0-96, I'=0%. The p value for subgroup differences
was 0-41. Tests for subgroup differences were based on F tests in a random effect meta- regression estimated using restricted maximum likelihood and Hartung

Knapp adjustment. HR=hazard ratio. SGLT2i=sodium-glucose cotransporter-2 inhibitors. )
Zelniker TA et al Lancet 2018



SGLT2 inhibitors for primary and secondary prevention
of cardiovascular and renal outcomes in type 2 diabetes:

a systematic review and meta-analysis of cardiovascular C K D
outcome trials

Thamnas A Zdnker Stephen O Wiiott, ftamer Ro, Kywngahim, Erco L Goodrich. Marc P Bonoga, Ofri Masenzon EiT Kato, Avivit Cafin
Rema HM Furtado, Deepak L Bhatt Lowrence A Leiter, Dorenk MoGrre John P HWilding, Marc 5 Sabatine

Patients Events Events per 1000 Weight HR HR (95% C1)
patient-years (%)

Treatment (n/N) Placebo (n/N) Treatment Placebo
Patients with atherosclerotic cardiovascular disease
EMPA-REG OUTCOME 4645/6968 2323/6068 152 63 115 310 —a— 0-54 (0-40-075)
CANVAS Program 3756/6656  2000/6656 179 64 105 356 —— 0-59 (0-44-0-79)
DECLARE-TIMI G 347416974 3500/6974 183 47 8-6 334 —i— 0-55 (0-41-0-75)
Fixed effects model for atherosdlerotic cardiovascular disease (p<0-0001) ——— 0-56 (0-47-0-67)
Patientswith multiple risk factors
CAMNVAS Program 20393486 1447/3486 70 41 66 205 i 0-63 (0-39-1.02)
DECLARE-TIMIG3 5108/10186  5078/10186 182 30 59 /05 —m— 0-51 (0-37-0-69)
Fixed effects model for multiple risk factors (p<0-0001) —— 0-54 (0-42-0-71)

L'I-I35 L'I-ISEI 1.00 1-’51]'
.‘—
Favours treatment Favours placebo

Figure 4: Meta-analysis of 5GLT2i trials on the composite of renal worsening, end-stage renal disease, or renal death stratified by the presence of established
atherosderotic cardiovascular disease
Atherosclerotic cardiovascular disease: () statistic=0-19, p=0-91, I’=0%; multiple risk factors: { statistic=0-52, p=0-47, I’=0% The p value for subgroup differences
was 0-71. Tests for subgroup differences were based on F tests in a random effect meta-regression estimated using restricted maximum likelihood and Hartung
Knapp adjustment. HR=hazard ratio. 5GLT2i=sodium-glucose cotransporter-2 inhibitors.
Zelniker TA et al Lancet 2018



Primary vs. tertiary Comment I
CVD prevention ?

Pump, pipes, and filter: do SGLT2 inhibitors cover it all?

CrossMari

Cardiorenal efficacy of SGLT2i

Secondary prevention population
5GLT2i prevent heart failure and renal
disease, and reduce atherosclerotic events
{mapor adverse cardiovascular events)

Primary prevention population
5GLT2i prevent heart failure and renal
disease but may not reduce major adverse

cardiovascular events

Diabetes and
multiple risk factors

i e e P e e e o ———

Figure: Cardiorenal benefits of SGLT2i in different patient populations
5GLT2i=sodium-glucose cotransporter-2 inhibitors.



Primary vs. tertiary Comment I
CVD prevention ?

Pump, pipes, and filter: do SGLT2 inhibitors cover it all?

CrossMari

Cardiorenal efficacy of SGLT2i

Major adverse
cardiovascular
events

Secondary prevention population
5GLT2i prevent heart failure and renal
disease, and reduce atherosclerotic events
{mapor adverse cardiovascular events)

Primary prevention population
5GLT2i prevent heart failure and renal
disease but may not reduce major adverse

cardiovascular events

Diabetes and
multiple risk factors

i e e P e e e o ———

Figure: Cardiorenal benefits of SGLT2i in different patient populations
5GLT2i=sodium-glucose cotransporter-2 inhibitors.



Primary vs. tertiary Comment I
CVD prevention ?

Pump, pipes, and filter: do SGLT2 inhibitors cover it all?

CrossMari

Cardiorenal efficacy of SGLT2i
Renal Hospitalization Major adverse
protection for heart failure cardiovascular

events

Secondary prevention population
5GLT2i prevent heart failure and renal
disease, and reduce atherosclerotic events
{mapor adverse cardiovascular events)

Primary prevention population
5GLT2i prevent heart failure and renal
disease but may not reduce major adverse

cardiovascular events

Diabetes and
multiple risk factors

Figure: Cardiorenal benefits of SGLT2i in different patient populations
5GLT2i=sodium-glucose cotransporter-2 inhibitors.
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CREDENCE STUDY

Original Report: Patient-Oriented, Translational Research

| American ] Journal of
Neph r°|ogy Am J Nephrol 2017;46:462-472 Received: September 22, 2017

. Accepted: October 27, 2017
DOI: 10.1159/000484633 Published online: December 1,2017

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

Meg J. Jardine®? Kenneth W. Mahaffey® Bruce Neal®9 Rajiv Agarwal9
George L. Bakris" Barry M. Brenner' Scott Bulll Christopher P. Cannonk
David M. Charytan' Dick de Zeeuw™ Robert Edwards! Tom Greene"
Hiddo J.L. Heerspink™ Adeera Levin® Carol PollockP David C. Wheeler9
John Xie/' Hong Zhang" Bernard Zinman® Mehul Desai’ Vlado Perkovic?
on behalf of the CREDENCE study investigators

e Studio randomizzato, doppio cieco, event-driven, placebo-controllato

e 695 centri diabetologici in 34 Paesi

e 4401 T2DM

* Esclusi: diabetici con nefropatia non diabetica, precedentemente trattati
con immunosoppressori, dializzati o con precedente trapianto renale.

e FUS.5anni




CREDENCE STUDY

Prescreening Optimize medications
» eGFR « AHA
« Albumninuria/ « Lipid
proteinuria *BP Canaglifiozin 100 mg

— « ACE imhibtor/ARB

Soreening Run-in

|1.|
B
5
"
|;|
iG]

Flacebo

Key entry critena

s HbAlc 265% and s12.0%

« pGFR 230 and <%0 mi/min/L73 mé

* UACR >300 and £5,000 mg/g (~33.9 and <565.6 mg/mmoi)

« Maximum tolerated labeled daily dose of an ACE inhibitor or ARB =33 years
for 24 weeks prior to randomization from FFl

I | | | | | ! | | /L !
I | | | I ! | | L
Pre- W =8 to =3 Wk =4 Dayl Wk3 Wkld Wkl2e Wk33 Wk5: Final study
SCrEEning Soeening Run-instart  Baseline Telephone visit
contact

Telephone contact was made at midpoint between office visits after Wk 52,
Site visits were conducted at 26-week intervals after Wk 52.



CREDENCE STUDY - Baseline

Characteristic Canagliflozin Placebo All Patients
(N = 2202) (N =2199) (N = 4401)

Age—yr 62.91+9.2 63.21+9.2 63.0+9.2
Female sex—no. (%) 762 (34.6) 732 (33.3) 1494 (33.9)
Hypertension—no. (%) 2131 (96.8) 2129 (96.8) 4260 (96.8)
Heart failure—no. (%) 329 (14.9) 323 (14.7) 652 (14.8)
Duration of diabetes—yr 15.5+8.7 16.0+8.6 15.8+8.6
Cardiovascular disease— 1113 (50.5) 1107 (50.3) 2220 (50.4)
no. (%)
Blood pressure—mm Hg
Systolic 139.8+15.6 140.2+£15.6 140.0x£15.6
Diastolic 78.219.4 78.419.4 78.319.4
Glycated hemoglobin—% 8.3%+1.3 8.3t1.3 8.3%1.3
Estimated GFR— 56.31+18.2 56.0+£18.3 56.21+18.2

ml/min/1.73 m2
Median urinary alboumin-  923(459-1794) 931 (473-1868) 927 (463—1833)
to-creatinine ratio (IQR)



CREDENCE STUDY - Baseline

Characteristic Canagliflozin Placebo All Patients
(N = 2202) (N =2199) (N = 4401)

Age—yr 62.9+9.2 63.2+9.2 63.0+£9.2
Female sex—no. (%) 762 (34.6) 732 (33.3) 1494 (33.9)
Hypertension—no. (%) 2131 (96.8) 2129 (96.8) 4260 (96.8)
Heart failure—no. (%) 329 (14.9) 323 (14.7) 652 (14.8)
Duration of diabetes—yr 15.5+8.7 16.0+8.6 15.8+8.6
Cardiovascular disease— 1113 (50.5) 1107 (50.3) 2220 (50.4)
no. (%)
Blood pressure—mm Hg
Systolic 139.8+15.6 140.2+£15.6 140.0x£15.6
Diastolic 78.219.4 78.419.4 78.31£9.4
—Glyeatec-hemostobi—3t——~8-3shl-3 D2 Sl
Estimated GFR— 56.31+18.2 56.0+£18.3 56.2%£18.2

ml/min/1.73 m2
Median urinary alboumin-  923(459-1794) 931 (473-1868) 927 (463—1833)
to-creatinine ratio (IQR)




CREDENCE STUDY - Endpoint

Table 1. Prespecified efficacy and safety endpoints and evaluations of the CREDENCE study

Primary and secondary efficacy endpoints

Primary endpoint Composite of ESKD, doubling of serum creatinine, and renal or cardiovascular death
Secondary Composite of cardiovascular death and hospitalized congestive heart failure
endpoints Cardiovascular death

All-cause death

Renal composite endpoint of ESKD, doubling of serum creatinine, and renal death
Cardiovascular composite endpoint of cardiovascular death, nonfatal MI, nonfatal stroke, hospitalized congestive
heart failure, and hospitalized unstable angina

Additional Composite endpoint of ESKD and renal or cardiovascular death
exploratory Individual components of the composite endpoints
endpoints ESKD
Doubling of serum creatinine
Renal death
Cardiovascular death
Fatal and nonfatal MI
Fatal and nonfatal stroke
Hospitalized congestive heart failure
Hospitalized unstable angina
Change in eGER over time
Change in albuminuria over time




CREDENCE STUDY

Phase 3 CREDENCE Renal Outcomes Trial of INVOKANA®
(canagliflozin) is Being Stopped Early for Positive Efficacy
Findings

Published: Jul 16, 2018

- INVOKAMNARE has the potential to be the first new therapy in more than 15 years for slowing 1

progression of chronic kidney disease in patients with type 2 diabetes

-Worldwide, 160 miillion patients with type 2 diabetes are at risk for developing chronic Kidne

diseasel[i]

- CREDEMCE assessed INVOKAMA® for renal protection by evaluating the risk reduction of the
composite endpoint of time to dialysis or kidney transplantation, doubling of serum creatinin

and renal or cardiovascular death, when used in addition to standard of care

RARITAMN, MN.)., July 16, 2018 /PRMNewswires —- The Janssen Pharmaceutical Companies of Johnson &4
Johnson today announced that the Phase 3 CREDENCE (Canagliflozin and Renal Events in Diabetes
with Established Mephropathy Clinical Evaluation) clinical trial, evaluating the efficacy and safety of

INVOKANAT (canagliflozin) versus placebo when used in addition to standard of care for patients wit
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 Data 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-stage kidney disease (time to dialysis or kidney

- - —



CREDENCE STUDY - Results

A Primary Composite Outcome

B Renal-Specific Composite Outcome

1009 307 Wazard ratio, 0.70 (35% Cl, 0.55-0.83)
F 91 251 p=0.00001
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0 | ] ] | ] ] 1
0 3 12 18 24 0 i6 47
Months since Randomization
Mo. at Risk
Placebo 2193 2178 2132 2047 1725 1129 621 170
Canagliflozin 2202 2181 2145 2081 1786 1211 646 196

L0~ -
- 20 Hazard ratia, 0.66 [95% Cl, 0.53-0.81)
) N P 0001
£ 204 154 Placebg
=
g Fi0— 104
W g0
=
; 50 3 Canagliflozin
" A0
E 0 | T T T T T 1
£ 307 ] £ 12 18 24 30 36 42
= 204
™
(=% 104 _______,___.—-—'_'—__-_'
0 | ] ] ] ] ] 1
0 6 12 18 24 30 E1 42
Months since Randomization
Mo. at Risk
Placebo 219% 2178 2131 046 1724 1129 621 170
Canagliﬂnzin 2202 2181 2144 2080 1786 1211 B46 1596

-30%

composite outcome of end-stage kidney

disease, doubling of the serum creatinine level,

or renal or cardiovascular

-34%
endstage kidney disease, doubling of
serum creatinine level, or renal death.




CREDENCE STUDY - Results

Effects on Albuminuria and Estimated GFR

A Urinary Albumin-to-Creatinine Ratio Median Baseline
Canagliflozin Placebo
31315 918.0
1200
1000 Placebo
w -
al 7] L L .
= 200+ T -+ ool L 1
=
B 57 ——F —F 5 —%—
E 400 Canagliflozin
2
200
0 | | | | I | 1
0 ] 12 1% 24 30 36 42
Months since Randomization
No. of Patients
Placeba 2113 2061 1986 1865 1714 1158 BES 251
Canagliflozin 2114 2070 2019 1917  1B19 1245 7310 271




CREDENCE STUDY - Results

Effects on Albuminuria and Estimated GFR

B Change from Baseline in Estimated GFR Baseline {ml/min/1.73 m?%)
Canaglifiozin Placebo
364 56.0
u I]‘---n-:-n-
§ 2=
Ep 4]y B
e I
i . -ﬂ ~—x__ Canagliflozin
i T:-— -104 o -I""---.I__
5 k. —L5 - B ]
T -l4- .
ﬁ' E 16— Placebo T
0 ~18-
—
-20 | | | | | | | |
0 3 b 12 1% 24 30 36 42
Months since Randomization
No. of Patients
Placebo 2178 1985 1832 1720 1536 1006 383 210
Canagliflozin 2179 2005 1919 1732 1648 1116 b52 24l




CREDENCE STUDY - Results

Subgroup Canaglifiozin Placebo Canagliflozin Placebo Hazard Ratio {95% CI) Interaction
no. of patiertstotal no.  ewents/1000 patient-yr

Primary composite outcome of ESKD,
doubling of serum creatinine,

i
|
or renal or CV death i
Screening estimated GFR : 011
30 to <45 mifmin/1.73 m? 119/657  153/656 722 95.4 I—I—H 0.75 (0.59-0.95)
45 to <60 mljmin /173 m? 56/640  102/633 334 63.1 —e— ! 0.52 (0.38-D73)
B0 to <90 ml,l'!'n'injl'l.]'l mi 0/ 505 85/504 258 355 |—.—H 082 (D.80-1.13)
Baseline UACR i 0.49
<1000 E9/1185 881163 210 288 I—I—H 0.76 (0.55-1.04)
~1000 176/1017 252/1036  65.6 1008 e ! 0.67 (0.55-0.81)
Renal-specific composite outcome i
of ESKD, doubling of serum !
creatinine, or renal death :
Screening estimated GFR : 0.18
30 to <45 mi/min/1.73 m? 85/657  115/656 51.6 717 —a—] i 0.71 (0.53-0.34)
45 to <60 mifmin{1.73 m? 13/640  B6/633 19.7 03 —8— i 0.47 (0.31-07%)
60 to <30 mlfmin/1.73 m? 15/905  43/904 14.9 18.5 —e— 0.81 (0.52-1.26)
Baseline UACH ; 0.16
=1000 29/1185  31/1163 5.2 10.2 |—|—§—| 0.90 (0.54-1.50
=1000 124/1017 193/1036  45.1 772 - 0.61 (0.45-0.76)
'EI.IES I}.!E-D 1.1II|' 2.:]'0 4.';]0
Canagliflozin Placebo
Better Batter

Figure 2. Subgroup Analysis, According to Estimated Glomerular Filtration Rate {GFR) at Screening and Albuminuria at Baseline.
Shown are the primary composite outcome and renal-specific composite outcome, according to the patients' estimated GFR at screen-
ing and urinary albumin-to-creatinine ratio (UACR) at baseling, in the canagliflozin group and the placebo group. The albumin-to-creati-

nine ratio was calculated with albumin measured in milligrams and creatinine measured in grams. CV denotes cardiovascular, and ESKD
end-stage kidney disease.




CREDENCE STUDY - Results

E Death from Cardiovascular Cause

1009 149 yazard ratio, 0.78 (35% CI, 0.61-1.00)
= 01 137 p=oos
E R0 10+
- 3 Placebo
g 10—
[T 50 B
= ] 4
- - N Canagliflezin
o = g
f, i 0 | | | | | | |
£ 30+ ] g 12 18 24 30 36 42
= 204
T .
0 1 I I I I |
0 a 12 12 24 0 36 42
Months since Randomization
Mo. at Risk
Placebo 2193 2185 2160 2106 1818 1220 6EE 189

Canagliflozin 2202

2187 2155 2120 1835 1263 bE&7 212

-22%



CREDENCE STUDY - Summary

Primary Hazard ratio (95% Cl) P value
i.egfhKD, doubling of serum creatinine, or renal or CV 0.70 (0.59-0.82) 0.00001 v
Secondary
2. CV death or hospitalization for heart failure 0.69 (0.57-0.83) <0.001 v
3. CV death, M, or stroke 0.80 (0.67—-0.95) 0.01 v
4. Hospitalization for heart failure 0.61 (0.47-0.80) <0.001 v
5. ESKD, doubling of serum creatinine, or renal death 0.66 (0.53-0.81) <0.001 v
6. CV death 0.78 (0.61-1.00) 0.0502 Not significant
7. All-cause mortality 0.83 (0.68-1.02) - NOtt;‘:trenj‘"y
8. CV death, M, stroke, hospitalization for heart failure, Not formally

0.74 (0.63-0.86) -

or hospitalization for unstable angina tested



CREDENCE STUDY - Results

Table 2. NNT for the Primary Composite Outcome and Select
Cardiovascular Outcomes in the Primary and Secondary Prevention
Cohorts and Overall Population

NNT for 2.5 y (95% Cl)
Primary Secondary
Prevention | Prevention Overall
End-stage kidney disease, 19 (12-40) 26 (15-96) | 22 (15-38)
doubling of serum
creatinine, or renal or
cardiovascular death
Cardiovascular death or 53* 21(1347) 29 (20-61)
hospitalization for heart
failure
Cardiovascular death, 36 (20-186) 44* 40 (23-165)
nonfatal myocardial
nfarction, or nonfatal stroke

MMT indicates number needed to treat.

*The 95% CI for NNT is not provided when the 95% CI for absolute risk

reduction at 2.5 years includes 0.

- 2181 participants (49.6%)
had no history of
documented cardiovascular
disease at entry (the primary
prevention group),

- 2220 participants (50.4%)
were in the secondary
prevention group.



Regularization of the tubuloglomerular feedback
and hyperfiltration reduction with SGLT2i

normal TGE restored TGF
{ 1 elevated decreased { 1
Na* delivery to
macula GER macula densa Normalisation
densa of GFR
normal l
GFR

)

|

[

SGLT-2 SGLT-2
'3 inhibition
in proximal
b tubule
Normal physiology Hyperfiltration* in early stages

SGLT-2 inhibition reduces

of diabetic nephropathy hyperfiltration via TGF

*Renal hyperfiltration: GFR > 135 mL/min/1.73m?2. GFR, glomerular filtration rate; TGF, tubuloglomerular feedback mechanism.

Modified from: Cherney DZ, et al. Circulation 2014; 129:587-97



DAPA-HF STUDY

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Dapagliflozin in Patients with Heart Failure
and Reduced Ejection Fraction

J.J.V. McMurray, S.D. Solomeon, S.E. Inzucchi, L. Keber, M.N. Kosiborod,
F.A. Martinez, P. Ponikowski, M.S. Sabatine, |.S. Anand, ). Bélohlavek, M. B&6hm,
C.-E. Chiang, V.K. Chopra, R.A. de Boer, A.S. Desai, M. Diez, |. Drozdz, A. Dukt,
). Ge, J.G. Howlett, T. Katova, M. Kitakaze, C.E.A. Ljungman, B. Merkely, |.C. Nicolau,

E. O'Meara, M.C. Petrie, P.N. Vinh, M. Schou, S. Tereshchenko, S. Verma,

C. Held, D.L. DeMets, K.F. Docherty, P.S. Jhund, O. Bengtsson, M. Sjgstrand,
and A.-M. Langkilde, for the DAPA-HF Trial Commitiees and Investigators™



DAPA-HF STUDY

4744 patients
*>18 years of agep DapaglifIOZin 10 mg
N + standard of care

e With or without T2D

* Diagnosis of symptomatic HFrEF
(NYHA class lI-IV) for 2 2 months

¢ LVEF <£40% within last 12 months
* Elevated NT-proBNP Placebo

* eGFR 230 ml/min/1.73 m? + standard of care
s Stable SoC HFrEF treatment

1:1
Double-blind

| | T T 71

Visit 1 (enrollment) Visit 2 (randomization) Visit 3 Visit 4 Visit 5

Visit 6, etc.
Day-14 Day 0 Day 14 Day 60 Day 120 Every 120 days
Target primary endpoint events: 844!
Primary Endpoint Median follow-up: 18.2 months?
. - H . 3
* Time to first occurrence of any of the Completion: July 2019

components of the composite: CV
death or hHF or an urgent HF visit

Secondary Endpoints

* Time to first occurrence of either of the components of the composite: CV death or hHF

* Total number of (first and recurrent) hHF and CV death

* Change from baseline measured at 8 months in the total symptom score of the KCCQ

* Time to first occurrence of any of the components of the composite: 250% sustained
decline in eGFR or reaching ESRD or renal death

* Time to death from any cause




DAPA-HF STUDY

Characteristic Dapagliflozin
(n=2373)

Mean age (yr) 66 67
Male (%) 76 77
NYHA class II/111/IV (%) 68/31/1 67/32/1
Mean LVEF (%) 31 31
Median NT pro BNP 1428 1446
(pg/mL)

Mean systolic BP 122 122
(mmHg)

Ischaemic aetiology (%) 55 57
Mean eGFR 66 66
(mL/min/1.73m?)

Prior diagnosis T2D (%) 42 42

Any baseline T2D (%)? 45 45



Majority of Patients in DAPA-HF did
not have Type 2 Diabetes

History of Diabetes (n=2137)

No .
. Diabetes
Diabetes * Pre-existing diagnosis of T2D: (42%;

559%, 45% n=1983)
* Previously undiagnosed T2D: HbAlc >6.5%
at Visits 1 and 2 (3%; n=154)

No Diabetes (n=2607)

* Prediabetes: HbAlc (>5.7* to <6.5%) at
Visits 1 and 2 (37%; n=1750)

* Euglycemic: HbAlc <5.7% at Visits 1 and 2
(18%; n=857)

N=4744

*ADA guidelines define prediabetes as A1C 5.7 to 6.4%?

HbA1c = glycated hemoglobin; T2D = type 2 diabetes. Io

1. McMurray JJV et al. Article and supplementary appendix. Eur J Heart Fail. 2019;doi: 10.1002/ejhf.1548. Accessed August 21, 2019. 2. ADA
Standards of Care. Diabetes Care. 2019; 42(Supplement 1):51-5193.




DAPA-HF STUDY

Dapagliflozin | Placebo
Treatment (%) (n=2373) (n=2371)

Diuretic 93 94
ACE-inhibitor/ARB/ARNI 94 93
ACE inhibitor 56 56
ARB 28 27
Sacubitril/valsartan 11 11
Beta-blocker 96 96
MRA 71 71
ICD* 26 26

CRT** 8 7



Primary Endpoint: CV Death or hHF or
an Urgent HF Visit!

36 ]
32
0
05 - 26%
Placebo RRR

S HR 0.74 (0.65, 0.85)
o DAPA p=
fp? 20 - p=0.00001
5
% | NNT =21
P 16
(O]
=
B 12 -
>
e
O 8-

4 -

Months from Randomization
0 [ | [ | [ | [ |
) 3 6 9 12 15 18 21 24
No. at Risk

DAPA 2373 2305 2221 2147 2002 1560 1146 612 210

DAPA = dapagliflozin; HF = heart failure; hHF = hospitalization for heart failure; HR = hazard ratio; NNT = number needed to treat.

45
1. McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.



Component of Primary Endpoint:
Worsening HF Event

20
30%
Placebo RRR
<1 HR 0.70 (0.59,0.83)
o DAPA p=0.00003
©
c
(]
[&]
o 10
a
(O]
=
T
>
E
O 54
0 I I I I I I I l
0 3 6 9 12 15 18 21 24
No. at .
Risk 937 230 Months from Randomization
DAPA § 5 2221 2147 2002 1560 1146 612 210
Placebo 217 285 2163 2075 1917 1478 1096 593 210

DAPA = Dapagliflozin; HF = Heart failure; HR = Hazard ratio.

46
McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.



Component of Primary Endpoint:
Cardiovascular Death

20
18%

=17 Placebo RRR
o HR 0.82 (0.69,0.98)
= DAPA '
g p=0.029
3
o 10+
[a R
2
T
>
e
3 5-

0- I I I I I I I |

0 3 6 9 12 15 18 21 24
No. at Risk Months from Randomization

DAPA 2373 2339 2293 2248 2127 1664 1242 671 232
Placebo 2371 2330 2279 2230 2091 1636 1219 664 234

DAPA = Dapagliflozin; HR = Hazard ratio.

47
McMurray J. Presentation at: European Society of Cardiology Congress. September 1, 2019; Paris, France.



Primary Endpoint: Subgroup of Patients with and without

T2D
Dapaglifloz Placebo HR
in (n=2373) (n=2371) (95% Cl)
All patients 386/2373 502/2371 0-781 ég.)GS,
Type 2 diabetes at '
H *
baseline 0.75 (0.63,
Yes 215/1075 271/1064 0.90)
No 171/1298 231/1307 0.73 (0.60,
0.88)
| | |
Dapagliflozin Placebo

Beftter Better

*Prespecified subgroup; defined as history of type 2 diabetes or HbAlc 26.5% at both enrollment and randomization visits



Primary Endpoint: Prespecified
Subgroups

Characteristics HR (95% Cl)

Type 2 diabetes at baseline?®

HR (95% Cl)

Yes . 0.75 (0.63, 0.90)
No e 0.73 (0.60, 0.88)
Baseline eGFR (mL/min/1.73 m?)

<60 —_—lG— 0.72 (0.59, 0.86)
>60 —_—G 0.76 (0.63, 0.92)
MRA at baseline

Yes * 0.74 (0.63, 0.87)

*
No 0.74 (0.57, 0.95)
[ | |
0.50 0.80 1.00 1.25

|
2.00

DAPA Better <= ===p Pl|gcebo Better

A selection of subgroups is presented above.

aDefined as history of T2DM or HbA1lc 26.5% at both enrollment and randomization visits.

Characteristics HR (95% Cl)
NYHA Class

[ —_—

lorlVv i
LVEF (%)

<Median I —
>Median i

NT-proBNP (pg/mL)
<Median

>Median

Atrial Fibrilation or Flutter at Enrol

Yes

No

el —
l—

———
e —

HR (95% Cl)

0.63 (0.52, 0.75)

0.90 (0.74, 1.09)

0.70 (0.59, 0.84)

0.81 (0.65, 0.99)

0.63 (0.49, 0.80)
0.79 (0.68, 0.92)

Iment ECG

0.82 (0.63, 1.06)

[
0.50

[
0.80 1.00 1.25

0.72 (0.61,0.84)
2.00

DAPA Better <= =—=p P|acebo Better

DAPA = dapagliflozin; ECG = electrocardiogram; eGFR = estimated glomerular filtration rate; HR = hazard ratio; MRA = mineralocorticoid receptor
antagonist; NT pro BNP = N-terminal pro-B-type natriuretic peptide; NYHA = New York Heart Association; LVEF = left ventricular ejection fraction.

McMurray JJV et al. N Engl J Med. 2019. https://doi.org/10.1056/NEJMo0a1911303. Accessed September 19, 2019.



In contrast to loop diuretics, SGLT2 inhibitors red uce
Interstitial volume more than intravascular volume

SGLT2 inhibitors Loop diuretics

Na* Interstitial Intravascular Na' Interstitial Intravascular
volume volume volume volume

Interstitial oedema in
congestive heart failure

SGLT2, sodium-glucose cotransporter 2.
Verma S, McMurray JJV. Diabetologia. 2018;61:2108-2117.



The Thrifty Substrate Hypothesis
(Ferrannini et al. 2016; Mudaliar et al., 2016)

SGLT2i o |
§ Adipose tissue insulin/glucagon ratio
T lipolysis

—

TFFA

of fatty acids

AcAc-CoA ymecs?
+ HMG-CoA

HMGCL  Acetyl-CoA

Acetyl-CoA

[3-OHB is a «superfuel» that is oxidized by the heart in
preference to FFA and glucose , and not only
iImproves cardiac function in the failing heart, but also
increases mechanical efficiency




There are a number of putative mechanisms to

explain cardiorenal protection with SGLT2

Inhibitors

KIDNEY CIRCULATION

SGLT2i causes | Intravascular/ECF
afferent arteriolar volume leadsto 1
constriction, haematocrit and
~ decreasing | systolic blood
intraglomerular pressure 1.2

pressure 1

Improved renal function 2

ECF, extracellular fluid; LV, left ventricular; SGLT2, sodium-glucose cotransporter 2.

Reduction in
preload, afterload
and LV wall stress

improve filling

conditions 12

1. Verma s, et al. JAMA Cardiol. 2017;2:939-940. 2. Sattar N, et al. Diabetologia. 2016;59:1333-1339.

Improvement of
myocardial
energetics 1



FIRST-LINE therapy is metformin and comprehensive lifestyle (including weight management and physical activity)
if HbA, above target proceed as below

ESTABLISHED ASCVD OR CKD NO k‘

\

WITHOUT ESTABLISHED ASCVD OR CKD

ASCVD PREDOMINATES HF OR CKD
PREDOMINATES

EITHER/
oR

PREFERABLY

SGLT2 SGLT2i with evidence of
GLP-1RA with reducing HF and/or CKD i _
with proven progression in CVOTs if eGFR GLP-1RA SGLT2i ' ]
proven cvD GLP-TRA "N
cvD tenefit, [l--~~====== OR ~===n=mu- E‘:;j':ai:‘;; SGLTZ
benefit! ifeGFR IF SGLT2i not tolerated or weitht loss® I
adequate® contraindicated or if eGFR less e —

than adequate’add GLP-1 RA
with proven CVD benefit!

seltze | DRl
It i - ) _
SGLT2i SGLT2 orR OR

oR OR DPP-di DPR-4i GLP-1RA

70 170 OR OR SGLT2R wi;h good
If further intensification is TZD GLP-1RA efficacy for
required or patient is now * Avoid TZD in the weight loss®

unable to tolerate setting of HF

GLP-1 RA and/or SGLT2i, Choose agents
choose agents demonstrating demanstrating CV safety:
CV safety:

» Consider adding
= Consider adding the other the other class with Continue with addition of other agents as outlined above ] ¢
class (GLP-1 RA or SGLT2D) proven CVD benefit' > -
with proven CVD benefit » DPP-4i (not saxaalipti IF 1:r'|;::|lt-_1 therapy required or
' wlipting SGLT2I and/or GLP-1 RA not

= DPP-4i if not on GLP-1 RA in the setting of HF (if
not cn GLP-1 RA)

tolerated or contraindicated

* Basal insulin® use regimen with lowest risk of

« TZDS * Basal insulin® weight gain
. gUb = SUF Consider the addition of 5U° OR basal insulin: PREFERABLY
* Choose later generation SU with lower risk of hypoglycemia DPP-4i (if not on GLB-1RA)
= Consider basal insulin with lower risk of hypoglycemia” based on weight neutrality
1. Proven CVD benefit means it has label indication of reducing CVD events, For ¢,
GLP-1 RA strongest evidence for liraglutide > semaglutide > exenatide extended
release. For SGLT2i evidence modestly stronger for empaglifiozin > canagliflozin. 6. Choose later genaration SU with lower risk of hypoglycemia If DPP-4i nct tolerated or
2. Be aware that SGLT2| vary by region and individual agent with regard 7. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin contraindicated or patient
to indicated level of eGFR for initiation and continued use &, Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide already Or'lc?dlftl?-'l Ri. cautious
b ?".::““‘“9""“?"' 'I"'d i"“"""“‘" h“:‘ "":“'" reduction 3. If no specific comorbidities (i.e, no established CVD, low risk of hypoglycemia, RN
i HF and recuuction In CKD: progression in CVOTs and lower priority to avald weight gain or no welght-related comorbidities) « SUE « TZDS » Basalinsulin
4. Degludec or U100 glargine have demonstrated CVD safety 10.Consider country- and region-specific cost of drugs. In some countries
5. Low dose may be better tolerated though less well studied for CVD effects TZ0s relatively more expensive and DPP-4i relatively cheaper

Standards of Medical Care

\:

COST IS A MAJOR
ISSUE™™

‘ sus TZD"®

TZD"® sUs

* insulin therapy basal
insulin with lowest
acquisition cost

OR

= Consider DPP-4i OR
SGLT 21 with lowest
acquisition cost™

in Diabetes—2019

American Diabetes Association



2019 ESC/EASD Guidelines on
diabetes and CVD

A Type 2 DM - Drug naive patients B Type 1 DM - On metformin
CASCVD, or high | very high ASCYD, or high { very high
El CV riskec [l:-'gﬂ. organ damage El E o l’hl: [tlrp’rnqllt damage
Continue Metformin
Maonotherapy
I arget 2 If HbA,, above marget i b, above target If HbA, . above target If HbA,, above rarget
Add Metfarmin |I}F'F-4| GLP-I RA SELTL TZD aiiitie a 4 || quroi ral | SGITEI TZD
e : ! = e — —
‘dﬂim other elasy (GLP-1 RA adeqmte.
or SGLTH) with praven
CVD benefie
If HbA,. above target if HbA.. above arget A If HbA,. above targer
+ Bass| freiden
y l = l = 'l o l = + TZD imot in HF par) F .'1_ = l I' l
+ Cortider adding the SGLT SGLTH | GLP-| RA |S-GLT1| o « 5L saiTy | seiTa foup IU'. EG“LTEI o
Table7 Cardiovascular risk categories in patients with EE‘;&% ﬁf" RA T“zrn T?!rD n;gg;' IEEFFTIFE:.: 'Igﬂ | '1%:‘1 mmﬂg; | E T'ﬂl
diabetes | prowes S A J d R e e
CVD benefit
Very high risk Patients with DM and established CVD = DPP-4i i not on l 1 1 l- l l 1 l
or other target organ damage” g':jl H'ﬁi if HbA;. above target if Hby, above target
o = * angailin
or three or more major nskﬁactor% = TZD {not in HF pat) l l
or early onset T1DM of long duration (>20 years) =5 - J 1
Patients with DM duration >10 years without tar- Cantinue with addivion of ather agenes Cortinus with addidan of other agents |
get organ damage plus any other additional risk a3 puthned abewe as outined above

1 :

Young patients (T1DM aged <35 years or T2DM

aged <50 years) with DM duration <10 years, if HbA,. abowve mrget i HbA,. above target
without other risk factors
CV = cardiovascular; CVD = cardiovascular disease; DM = diabetes mellitus; j

;ﬁ DM = type 1 diabetes mellitus; TEDPI'l =I[ype 2 diabe.tes meﬂ.ilus: 'Eﬂl'l!.lﬂn' e bd i of 5U OR i 'CD:‘IMH 'I!'lt af 5L CIF.

Modified from the 2016 European Guidelines on cardiovascular disease preven-

tion in clinical prattice.” fac";l l'l!-'|.l|:ll.. 510 witt ﬁ:l .l"l!-l.llll'l. s

"Proteinuria, renal impairment defined as eGFR >30 mL/min/1.73 m”, left ventric- - QO5E Later EEIHW . L DONE IELEF gRREratian with lowweer

ular hypertrophy, or retinopathy. risk of hypoglycsemia risk ol hypoghycasmi

“Age, hypertension, dyslipidemia, smoking, obesity. = Consider basal insuln wich lower risk * Comaider basal insuln wich kower risk
of hypoghyeaemia of hypoghcsemiy

2019 ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD



Treatment DM2 In
primary prevention of CVD

Recommendations for Adults With Type 2 Diabetes Mellitus
Referenced studies that support recommendations are summarized in Online Data Supplement 10.

COR LOE Recommendations

1. For all adults with T2DM, a tailored nutrition plan focusing on a heart-healthy
dietary pattern is recommended to improve glycemic control, achieve weight
loss if needed, and improve other ASCVD risk factors (S4.2-1, S4.2-2).

2. Adults with T2DM should perform at least 150 minutes per week of moderate-
intensity physical activity or 75 minutes of vigorous-intensity physical activity
to improve glycemic control, achieve weight loss if needed, and improve other
ASCVD risk factors (S4.2-3, S4.2-4).

3. For adults with T2DM, it is reasonable to initiate metformin as first-line

therapy along with lifestyle therapies at the time of diagnosis to improve

glycemic control and reduce ASCVD risk (S4.2-5-54.2-8).

E!

. For adults with T2DM and additional ASCVD risk factors who require glucose-
lowering therapy despite initial lifestyle modifications and metformin, it may
be reasonable to initiate a sodium-glucose cotransporter 2 (SGLT-2) inhibitor
or a glucagon-like peptide-1 receptor (GLP-1R) agonist to improve glycemic
control and reduce CVD risk (S4.2-9-54.2-14).

b

Arnett et al. 2019 ACC/AHA Guideline
on the Primary Prevention of Cardiovascular Disease



«La medicina é la sola professione che lotta
incessantemente per distruggere la ragione della

propria esistenza»

Attribuita a
James Bryce (1838 — 1922),
giurista, storico e politico britannico



