Gestione del PAZIENTE DIABETICO DI TIPO 2
in MEDICINA GENERALE: dal concetto
di COMPETENZA 3all’AUDIT CLINICO

Protezione cardiorenale nel paziente diabetico tipo 2: dalle evidenze alla
pratica clinica
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e next step in your family medicine career
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Type 2 Diabetes: Treatment Goals

® Achieve HbAlc Targets ‘

SERIE A
® Achieve a Composit Target:
v'Target HbA1, no Hypoglycemia, no Weight Gain
4 ‘ \ AR

®*Prevent/delay macro- and{Rie X
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Management of Hyperglycemia
in Type 2 Diabetes, 2018.
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e Prevent complications
* Optimize quality of life
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HYPERGLYCEMIA

OXIDATIVE STRESS
1 NO AVAILABILITY
EPIGENETIC CHANGES
NON-CODING RNAs
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Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
dal concetto di COMPETENZA all’AUDIT CLINICO @

Linea Guida della Societa Italiana di Diabetologia (SID) e
dell’Associazione dei Medici Diabetologi (AMD)

La terapia del diabete mellito di tipo 2

- WS N

1.2.1. Si raccomanda un target di HbA1c inferiore 53 mmol/mol (7%) in pazienti con diabete di

tipo 2 trattati con farmaci non inducenti ipoglicemia.

. \ ¥ 4 -
1.2.2. Si suggerisce un target di HbALc inferiore 0 uguale a 48 mmol/mol (6.5%) in pazienti con diahete
ditipo 2 trattati con farmaci non associati ad ipoglicemia.
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Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
dal concetto di COMPETENZA all’AUDIT CLINICO

I”

Characteristics of the “ideal” diabetes drug

EFFICACY

«EASINESS»

e Easy administration

* No need for titration
TOLERABILITY *

* Very Little Side Effects

SAFETY
* No hypoglycemia risk
* No weight gain
* No documentable serious adverse effects on any organ or apparatus

DOCUMENTED POSITIVE EFFECTS ON DIABETES COMPLICATIONS
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FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF?

CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*

+ASCVD/Indicators
of High Risk
= Established ASCVD
= |ndicators of high
ASCVD risk (age =55

Particularly HFrEF
(LVEF <45%)

vears with coronary,

caratid, or lower-extremity

artery stenasis =50%,
or LVH) SGLT2i with proven
benefit in this
population®2.7

GLP-1
R with
proven
CVD
benefit’

If further intensification
is required or patient is
unable to tolerate GLP-1
RA andfor SGLT2i, choose
agents demonstrating
CV benefit andfor safety:

= For patients on a
GLP-1 RA, consider
adding SGLT2i with
proven CVD benefit
and vice versa’'

= TZD?

= DPP-4i if not on
GLP-1 RA

= Basal insulin®

= S

Proven CWVD benefit means it has label indication of reducing CVD events
Low dose may be better tolerated though less well studied for CVD effects

Degludec or U-100 glargine have demonstrated CVD safety

Choose later generation SU to lower sk of hypoglycemia;
glimepiride has shown similar CV safety to DPP-4i

Be aware that SGLT2i labelling varies by region and individual agent
with regard to indicated level of eGFR for initiation and continued use
Empagliflozin, canagliflozin, and dapagliflozin have shown reduction
in HF and to reduce CKD progression in CVOTs. Canagliflozin and
dapagliflozin have primary renal outcome data. Dapagliflozin and
empagliflozin have primary heart failure outcome data.

N

DKD and
Albuminuria®

PREFERABLY
SGLT2i with
primary evidence
of reducing CKD

BGLT21 with
evidence of
reducing CKD
progression in

CWOTs=28 1

OR
GLP-1 RA with
proven CVD
benefit' if SGLT2i

not tolerated or
contraindicated J

h

For patients with T2D
and CKD® (e.g., eGFR
<60 mL/min/1.73 m?3) and
thus at increased risk of
cardiovascular events

GLP-1
RA with
proven
CWVD
benefit®

&

TO AVOID
THERAPEUTIC

INERT A REASSESS

AND MODIFY
TREATMENT
REGULARLY

(3-6 MONTHS)

IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW

2

COMPELLING NEED TO MINIMIZE

HYPOGLYCEMIA
DPP-4i GLP-1 RA SGLT2i TZD
IfA1C I A1C It A1 It
abowve above
target target
_ \ GLP-1 RA SGLT2i

SGLT2i SGLT2i oR oR

OR OR DPP-4i DPP-4i

TZD TZD OR OoR

TZD GLP-1 RA

R 2

P 0 2 > 2
! lf#d:oveﬁwt
N2

LContinue with addition of other agents as outlined above ]

N
Fi If A1C above target
¥

Consider the addition of SU* OR basal insulin:

= Choose later generation SU with
lower risk of hypoglycemia

= Consider basal insulin with lower risk of hypoglycemia®

Proven benefit means it has label indication of
reducing heart failura in this population

Refer to Section 11: Microvascular Complications and Foot Care
Degludec / glargine U-300 < glargine U-100 / detemir < NPH insulin

10. Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide
11. H no specific comorbidities (i.e., no established CVD, low risk of

hypoglycemia, and lower priority to avoid weight gain
or no weight-related comorbidities)

12. Consider country- and region-specific cost of drugs. In some

countries TZDs are relatively more expensive and DPP-4i are
relatively cheaper.

good efficacy
for weight
loss™

4

COSTIS A MAJOR
ISSUE"2

su= TZD"

2 2

If A1C abowve target

[ If A1C above target

R 2 R 2

GLP-1 RA with
good efficacy

D2 ¥

TZD" SuU=

4 .

If A1C above target

SGLT2i for weight
loss™
[ Iif A1C above target

4 ¥

If guadruple therapy required,
or SGLTZ2i and/or GLP-1 RA not
tolerated or contraindicated, use

regimen with lowest risk of
weight gain

PREFERABLY

DPP-4i (if not on GLP-1 RA)
based on weight neutrality

N2

if DPP-4i not tolerated or
contraindicated or patient already
on GLP-1 RA, cautious addition of:

< S - TZD® - Basal insulin

1 Actioned whenever these become new clinical considerations regardless of background

glucose-lowering medications.

¥ N 2

Insulin therapy basal insulin
with lowest acquisition cost
OR

Consider other therapies
based on cost

* Most patients enrolled in the relevant trials were on metformin at baseline as

glucose-lowering therapy.

Diabetes Care 2021;44(Suppl. 1):5111-5124
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Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
dal concetto di COMPETENZA all’AUDIT CLINICO

Table 7 Cardiovascular risk categories in patients with
diabetes®

Very high risk Patients with DM and established CVD

or other target organ damage”®

or three or more major risk factors®

or early onset T1DM of long duration (=20 years)
Patients with DM duration =10 years without tar-
get organ damage plus any other additional risk
factor

Young patients (T1DM aged <35 years or T2DM

aged <50 years) with DM duration <10 years,
without other risk factors

©ESC 2019
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Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
dal concetto di COMPETENZA all’AUDIT CLINICO

Metabolic effects of GLP-1 RA and SGLT2 inhib

t_?%%

O

HbA1c @ Visceral fat
_ GLP-1RA |
GLP-L RA \]/\l/ SGLT2i 4,
SGLT2i {, ( l

Blood pressure

GLP-1 RA
SGLT2i |

Body weight

GLP-1RA LV
SGLT2i ¢

Materiale protetto da diritti d’autore. Riservato ai partecipanti al progetto e non diffondibile.



Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
dal concetto di COMPETENZA all’AUDIT CLINICO &

IN GOD WE TRUST
ALL OTHERS MUST SHOW DATA
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W.E. Demings




Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
dal concetto di COMPETENZA all’ AUDIT CLINICO

GLP-1 RAs
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Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
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Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
dal concetto di COMPETENZA all’ AUDIT CLINICO

GLP-1, MACE e Morte CV

GLP-1 receptor Placebo, Hazard ratio NNT p value

agonist, n/N (%) n/N (%) (95% CI) (95% CI)
Three-point MACE
ELIXA 400/3034 (13%)  392/3034 (13%) —— 102 (0-89-1-17) 078
LEADER 608/4668 (13%)  694/4672 (15%) e 0-87 (0-78-0:97) 001
SUSTAIN-6 108/1648 (7%) 146/1649 (9%) — 0-74.(0:58-0-95) 0016
EXSCEL 839/7356 (11%)  905/7396 (12%) o 0-91 (0-83-1:00) 0-061
Harmony Outcomes 338/4731 (7%) 4284732 (9%) —o— 078 (0:68-0-90) 0-0006
REWIND 594/4949 (12%)  663/4952 (13%) —o— 0-88 (0:79-0-99) 0-026
PIONEER 6 61/1591 (4%) 76/1592 (5%) — 0-79 (0-57-111) 017
AMPLITUDE-O 189/2717 (7%) 125/1359 (9%) — 073 (0-58-0-92) 0-0069
Subtotal (I*=44-5%, p=0-082) ' 0-86 (0-80-0-93) 65 (45-130) <0-0001
Cardiovascular death
ELIXA 156/3034 (5%) 158/3034 (5%) —— 0-98 (0-78-1-22) 0-85
LEADER 219/4668 (5%) 278/4672 (6%) o 0-78 (0-66-0-93) 0-007
SUSTAIN-6 44/1648 (3%) 46/1649 (3%) — 0-98 (0-65-1-48) 092
EXSCEL 340/7356 (5%) 383/7396 (5%) - 0-88 (0-76-1.02) 0-096
Harmony Outcomes 122/4731 (3%) 130/4732 (3%) — 0-93 (0-73-1-19) 058
REWIND 317/4949 (6%)  346/4952 (7%) . 0-91 (0-78-1-06) 0-21
PIONEER 6 15/1591 (1%) 30/1592 2%) ¢———¢—— 0-49 (0-27-0-92) 0021
AMPLITUDE-O 7512717 (3%) 50/1359 (4%) — 0-72 (0-50-1-03) 0-07
Subtotal (I’=13-4%, p=0-33) < 0-87 (0-80-0-94) 163 (103-353) 0.0010

| { |
05 1 15
“«— —>

Favours GLP-1 receptor agonists Favours placebo

Sattar et al. 2021
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Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
dal concetto di COMPETENZA all’ AUDIT CLINICO

GLP-1, Infarto non fatale e stroke

Fatal or non-fatal myocardial infarction
ELIXA 270/3034 (9%) 261/3034 (9%) e 1.03 (0-87-1-22) 071
LEADER 292/4668 (6%)  339/4672 (7%) . 0-86 (0-73-1-00) 0-046
SUSTAIN-6 54/1648 (3%) 67/1649 (4%) — 0-81 (0-57-1:16) 0-26
EXSCEL 483/7356 (7%) 493/7396 (7%) —— 0-97(0-85-1-10) 0-62
Harmony Outcomes 181/4731 (4%) 240/4732 (5%) —— 0-75 (0-61-0-90) 0-003
REWIND 223/4949 (5%) 231/4952 (5%) —— 0-96 (079-1-15) 0-63
PIONEER 6 37/1591 (2%) 35/1592 (2%) S N— 1.04 (0-:66-1-66) 0-49
AMPLITUDE-O 91/2717 (3%) 58/1359 (4%) — 0-75 (0-54-1-05) 0-09
Subtotal (I’=26-9%, p=0-21) < 0-90 (0-83-0-98) 175 (103-878) 0-020
Fatal or non-fatal stroke
ELIXA 67/3034 (2%) 60/3034 (2%) e 112 (0-79-158) 0-54
LEADER 173/4668 (4%) 199/4672 (4%) —— 0-86 (0-71-1-06) 0-16
SUSTAIN-6 30/1648 (2%) 46/1649 (3%) — 0-65 (0-41-1-03) 0-066
EXSCEL 187/7356 (3%) 218/7396 (3%) e f 0-85 (0-70-1-03) 0-095
Harmony Outcomes 94/4731 (2%) 108/4732 (2%) — 0-86 (0-66-1-14) 0-30
REWIND 158/4949 (3%) 205/4952 (4%) —— 076 (0-62-0-94) 0-010
PIONEER 6 13/1591 (1%) 17/1592 (1%) o 0-76 (0-37-1.56) 0-43
AMPLITUDE-O 472717 (2%) 31/1359 (2%) —_— 074 (0-47-1-17) 019
Subtotal (I’=0-0%, p=0-64) < 0-83(0-76-0-92) 198 (140-421) 0-0002

ofs 1 1-15

“«— —>

Favours GLP-1 receptor agonists Favours placebo

Sattar et al. 2021
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Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
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GLP-1RA, Ospedalizzazione per infarto e CKD

)

9

©

S

Hospital admission for heart failure | %
ELIXA 122/3034 (4%) 127/3034 (4%) —_— 096 (075 to 123) 075 8
LEADER 218/4668 (5%) 248/4672 (5%) . IR 0-87 (0-73 t0 1-05) 014 g
SUSTAIN-6 59/1648 (4%) 54/1649 (3%) —TE 111(0-77to 1'61) 057 g
0]

EXSCEL 219/7356 (3%) 231/7396 (3%) = B 0-94 (0-78t0 1-13) 0-49 %
Harmony Outcomes 7914731 (2%) 111/4732 (2%) — 0-71(0-53 t0.0:94) 0-019 %—
REWIND 213/4949 (4%) 226/4952 (5%) - 0-93(0:77t0 1-12) 0-46 =
PIONEER 6 21/1591 (1%) 24/1592 (2%) —) 0-86 (048 to'1.55) 059 §
AMPLITUDE-O 40/2717 (1%) 31/1359 (2%) 0-61 (0-38 to 0-98) 0-04 %
Subtotal (=3-0%, p=0-41) O 0-89 (0-82 to 0-98) 258 (158 to 1422) 0-013 Q
©

Composite kidney outcome including macroalbuminuria %
ELIXA 172/2647 (6%) 203/2639 (8%) — 0-84 (0-68 t0 1-02) 0-083 P
[0

LEADER 268/4668 (6%) 337/4672 (7%) . 0-78 (0-67 t0 0-92) 0-003 =
SUSTAIN-6 62/1648 (4%)  100/1649(6%) —.— 0-64 (0-46 t0 0-88) 0-005 S
- 366/6256 (6%)  407/6222 (7%) = 0-88 (076 to 1.01) 0-065 E
REWIND 848/4949 (17%) 970/4952 (20%) E= 0-85 (0-77 to 0-93) 0-0004 :C_J
AMPLITUDE-O 353/2717 (13%) . 250/1359 (18%) = 0-68 (0-57 t0 0.79) <0001 %
o)

05 1 15 i

« B

Favours GLP-1 receptor agonists Favours placebo %

IS

5

=

Sattar et al. 2021
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Meta-analysis of GLP-1RA Trials on the Composite of Mt; < =="=ee®
Stroke, and CV Death by the Presence of ASCVD

GLP-1RA Placebo Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% Cl _Year M-H, Random, 95% C1
11.1.1 Established CVD
ELIxA 389 3034 397 3034 12.8% 098084113 205 S
SUSTAIM-G 97 1262 124 1271 4 9% 0.77[0458 102 2016 |
LEADER 480 3403 871 3372 15.0% 0.81[0.71,092 2016 P
EXSCEL 722 53494 TEE 5388 13.6% Danoet, 1.0 2017 —
HARMOMNY OUTCOMES 338 4T 428 4732 129% 077 [067, 090 2018 -
PIOMEER-A 87 1380 B8 1345 I1% 0.83[058 1.19. 2018 —
REWIND 280 1560 315 1554 10.0% 086072 103 2019 ]
Subtotal (95% CI) 20734 20696 T7.3% 0.86 [0.80, 0.92] L
Total events 2363 2689

Heterogeneity Tau®= 0,00, Chi*=T7.15, df =6 {(F=0.31), F=16%
Test for overall effect £= 452 (F = 0.00001)

11.1.2 Multiple risk factors

SUSTAIN-B " 386 22 378 0.8% D47 [0.23 098] 2016

LEADER 128 1265 123 1300 55% 1.08[0.83 1.40] 2016 B
EXSCEL M7 1963 119 2008  5.4% 1.01[077,1.31] 2017 — 1
PIONEER-B 4 2N 3 247 03% D50[015,1.70] 2019 +

REWIND 27§ 3093 NT 3128 10.8% D.87 [D.74,1.03] 2018 T
Subtotal (95% CI) 6947 7061 22.T% 0.92 [0.77, 1.10] -
Total events 537 589

Heterogeneity, Tau®= 0.01; Chi#= 627, df=4{P=018); F= 36%
Test for averall effect: £ = 0.95 (F = 0.34)

Materiale protetto da diritti d’autore. Riservato ai partecipanti al progetto e non diffondibile.

Total (95% CI) 27681 27757 100.0% 0.87 [0.81, 0.93] L

Total events 2800 3278

Heterogeneity: Tau®=0.00; Chi*=14.45 df=11 (F=021); F= 24% EI=5 EI=? ; 1:5 é

Test foroverall effect Z= 413 |:P = UDDD1:| Fa‘rDurSI IGLP'1 RAJ FEI":I":JUIFS [PIEICEL‘ID]

Testfor subgroup differences: Chi*= 047, df=1 {(F=0250), F=0%

Mannucci E et al, Diabetes Obes Metab. 2020
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SGLT2 inhib
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Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
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Figure 1. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Major Adverse Cardiovascular Events—
Composite of Myocardial Infarction, Stroke, or Cardiovascular Death

E Overall MACEs

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors

No./total No. patient-years No./total No. patient-years (95% C1) treatment : placebo Weight, %
EMPA-REGOUTCOME  490/4687  37.4 282/2333 439 0.86(0.74-0.99) e 15.72
CANVAS program NA/5795  26.9 NA/4347 315 . 0.86(0.75-0.97) — 4 20.12
DECLARE-TIMI 58 756/8582  22.6 803/8578 242 0.93(0.84-1.03) - - 32.02
CREDENCE 217/2200 387 269/2199. 487 0.80 (0.67-0.95) o 10.92
VERTIS CV 735/5499  40.0 368/2747. 403 0.99 (0.88-1.12) XS 21.23
Fixed-effects model (Q=5.22; df =4; P=27; 2= 23.4%) . | 0.90 (0.85-0.95) 'Y

0.2 1 2
HR (95% Cl)

Materiale protetto da diritti d’autore. Riservato ai partecipanti al progetto e non diffondibile.

Mc Guire et al., JAMACardiol. 2021;6(2):148-158
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Figure 2. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Cardiovascular Death

E Overall CV death

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors | Favors

No./total No. patient-years No./total No. patient-years (95% ClI) treatment : placebo Weight, %
EMPA-REG OUTCOME 172/4687 12.4 137/2333 20.2 0:62 (0.49-0.77) —e— 15.61
CANVAS program NA/5795 116 NA/4347  12.8 " 0.87(0.72-1.06) —o— 21.32
DECLARE-TIMI 58 245/8582 7.0 249/8578 71 0.98 (0.82-1.17) I—l—| 25.24
CREDENCE 110/2202 19.0 140/2199 244 0.78(0.61-1.00) I—l—| 13.05
VERTIS CV 341/5499 17.6 184,-“2]'4?_ 190 0.92(0.77-1.10) I—H 24.77
Fixed-effects model (Q=11.22; df=4; P=.02; 2=64.3%). = . 0.85(0.78-0.93) ¢

0.2 1 2
HR (95% CI)

Materiale protetto da diritti d’autore. Riservato ai partecipanti al progetto e non diffondibile.

Mc Guire et al., JAMACardiol. 2021;6(2):148-158
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Figure 1. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Major Adverse Cardiovascular Events—
Composite of Myocardial Infarction, Stroke, or Cardiovascular Death

MACEs by ASCVD status

O
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9

Treatment Placebo g

Rate/1000 Rate/1000 Hazard ratio Favors : Favors g_

No./total No. patient-years No./total No. patient-years (95% Cl) treatment : placebo Weight, % ©

Patients with ASCVD : IS
— - : o

EMPA-REG OUTCOME 490/4687 37.4 282/2333 439 - D._SEIE.H—D.BQ) |—I—| 19.19 'g
CANVAS program NA/3756 341 NA/2900 41.3 0.82 (0.72-0.95) I—l—| 21.16 §_
DECLARE-TIMI 58 483/3474 36.8 537/3500 41.0 0.90(0.79-1.02) I—H 24.90 'g
CREDENCE 155/1113 55.6 178/1107 65.0 0.85(0.69-1.06) I—I——| 8.82 ‘g
VERTIS CV 735/5499 40.0 368/2747 40.3 0.99(0.88-1.12) I—Ir—| 25.93 _%
\ vV 0

Fixed-effects model (Q=4.53; df=4; P=.34; [2=11.8%) N N . 0.89(0.84-0.95) .g &
Patients without ASCVD | i
CANVAS program NA/2039 15.8 NA/1447 15.5 0.98(0.74-1.30) H—e— 21.70 %
DECLARE-TIMI 58 273/5108 134 266/5078 13.3 1.01(0.86-1.20) He— 62.07 E
CREDENCE 62/1089 22.0 91/1092 32.7 0.68 (0.49-0.94) —a— 16.23 E
Fixed-effects model (Q=4.59; df =2; P=.10; I =56.5%) 0.94 (0.83-1.07) o> i
i ()
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Hospitalization for heart failure in participants of 10 CVOTs

Test for overall effect: Z =10.83 (P <0.00001) Favours [SGLT2-l] Favours [Placebo]

&
o
©
S
S
§

SGLT2- Placebo Odds Ratio Odds Ratio ¢

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI 50

EMPA-REG OUTCOME 126 4687 95 2333 6.9% 0.65[0.50, 0.85] 2015 T %

CANVAS and CANVAS-R 124 5795 122 4347  7.9% 0.76 [0.59, 0.98] 2017 — S

CREDENCE 89 2202 141 2199  6.9% 0.61[0.47,0.81] 2019 — g

DECLARE-TIMI 58 212 8582 286 8578 14.7% 0.73[0.61,0.88] 2019 - é

DAPA-HF 237 2373 326 2371 15.1% 0.70[0.58,0.83] 2019 L §

EMPEROR-Reduced 245 1863 342 1867 15.1% 0.68 [0.57, 0.81] 2020 —— 5

SOLOIST-WHF 194 608 297 614 9.2% 0.50 [0.40, 0.63] 2020 " %

SCORED 245 5292 360 5292 16.9% 0.67[0.56, 0.79] 2020 e i

VERTIS-CV 139 5499 99 2747  T7.4% 0.69[0.53, 0.90] 2020 — g

3

Total (95% ClI) 36901 30343 100.0% 0.67 [0.62, 0.72] ) E

Total events 1612 2068 =

o Tall? = . ChiZ = - - 2= 8% I I I I I I 3
Heterogeneity: Tau? = 0.00; Chi? = 8.65, df =8 (P = 0.37); > = 8% 01 02 05 1 2 i 10 E
[oR

o

<

5}

g

Bhattarai M et al., JAMA Network Open. 2022;5(1):
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Figure 3. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Hospitalization for Heart Failure

HHF by ASCVD status

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio
No./total No. patient-years No./total No. patient-years (95% ClI)
Patients with ASCVD
EMPA-REG OUTCOME  126/4687 9.4 95/2333 14.5 0.65 (0.50-0:85)
CANVAS program NA/3756 7.3 NA/2900 11.3 0.68(0.51-0.90)
DECLARE-TIMI 58 151/3474  11.1 192/3500  14.1 " 0.78(0.63-0.97)
CREDENCE 59/1113 20.6 92/1107 33.2 0.61 (0.44-0.85)
VERTIS CV 139/5499 7.3 99/2747 10.5 0.70 (0.54-0.90)
Fixed-effects model (Q=1.97; df=4; P=.74; 12=0.0%) N A ¢ 0.70 (0.62-0.78)
Patients without ASCVD
CANVAS program NA/2039 2.6 NA/1447 . 427 0.64 (0.35-1.15)
DECLARE-TIMI 58 61/5108 3.0 94/5078 4.6 0.64 (0.46-0.88)
CREDENCE 30/1089 106 . 49/1092 17.5 0.61 (0.39-0.96)

Fixed-effects model (Q=0.03; df=2: P=.99; 12=0.0%)

0.63 (0.50-0.80)

Mc Guire et al., JAMACardiol. 2021;6(2):148-158

Favors : Favors

| B [ T |

HR (95% CI)

treatment : placebo Weight, %
—eo— | 19.62
—eo—1 17.13
—e— 29.66
—e— | 12.74
—e— | 20.84

*

P 16.38
—e— | 55.07
S — 2856
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CV death or hospitalization for heart failure in participants of-five- ¥ g
younger or older than 65 years

SGLT2-1 Placebo
No.of No.of OR Favors i Favors Weight,
Source events Total events Total (95% CI) SGLT2-I placebo %
Age <65y
Wiviott et al,6 2019 180 4631 211 4622 0.85 (0.69-1.04) m 13.4
McMurray et al,® 2019 162 1032 196 998 0.76 (0.61-0.96) —-— 10.6
Packer et al, 10 2020 128 675 193 740 0.66 (0.52-0.85) —- 8.7
Cannon et al,” 2020 159 2719 92 1376 0.87 (0.66-1.13) - 7.9
Subtotal 629 9057 692 7736 0.79 (0.70-0.88) < 40.6
Heterogeneity: 12=0.00; x3=2.82 (P=.42); I2=0% 5
Test for overall effect: z=4.06 (P <.001) & - —_
Age 265y
Wiviott et al,6 2019 228 3951 285 3956 '0.79 (0.66-0.94) - 17.1
McMurray et al,® 2019 224 1341 306 1373 . 0.70 (0.58-0.85) - 15.1
Packer et al,10 2020 233 1188 269 1127 - 0.78(0.64-0.95) - 14.1
Cannon et al,” 2020 285 2780 158 1371 " .0.88(0.71-1.08) - 13.1
Subtotal 970 9260 1018 . 7827 . 0.78(0.71-0.86) @ 59.4

Heterogeneity: 2=0.00; ¥3=2.50 (P=.47); I12=0%

Test for overall effect: z=5.03 (P <.001) A 5
Total 1599 (18317 1710 15563 0.78 (0.73-0.84) o 100.0
Heterogeneity: 12=0.00; x3=5.33(P=.62); 12=0% . :
Test for overall effect: z=6.46 {P—<.001) )
Test for subgroup differences: X3 :—0.01—(P :.Qzﬁ; 12=0%

0.1 1 10
OR (95% CI)
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Hospitalization for heart failure stratified by history of-hedrtfailiee
Metanalysis of 3 CVOTs

EDICINA GENERALE
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Treatment Placebo
HHF Patients Events Events per Events per Weights (%) HR [95% CI]

1000 pt-yrs 1000 pt-yrs
History of Heart Failure:
EMPA-REG OUTCOME 706 78 407 524 208 L = 0.75[0.48,1.19]
CANVAS Program 1461 NA 141 28.1 235 -=—8—— 0.51[0.33,0.78]
DECLARE-TIMI 58 1724 202 277 3/ 55T l—l—i 0.73[0.55, 0.96]
FE Model for history of HF (P-value = 0.0002) - 0.68 [0.55, 0.83]
No History of Heart Failure:
EMPA-REG OUTCOME 6314 143 6.4 10.8 253 —a— 0.59[0.43,0.82]
CANVAS Program 8631 NA 43 5.7 25.1 —a 0.79[0.57, 1.09]
DECLARE-TIMI 58 15436 296 4.0 5.6 496 —a— 0.73[0.58, 0.92]
FE Model for no history of HF (P-value <0.0001) - 0.71 [0.60, 0.83]

| | I |
0.35 050 1.00 250
Hazard Ratio

Zelniker TA et al. Lancet 5;393(10166):31-39, 2019
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CV death or hospitalization for heart failure in participants of-four-€VE
with or without type 2 diabetes

R}

8

2

TRIAL CV death or HF hospitalization HR (95% Cl) %
! C

Type 2 diabetes: yes : 2
0.75 ! o

DAPA-HF . | (063 - 0.90) I
0.70 ! S

DAPA-CKD ® ! (0.53 - 0.92) o
0.72 : =

EMPEROR-R & I (0.60 - 0.87) ©
0.79 | 5

EMPEROR-P * l (0.67 - 0.94) 8
; go!

0.74 1 §

Overall @ : (0.64 - 0.84) g
12 = 0%, P = 0.89 | ®
ie)

I ©

Type 2 diabetes: no : §
DAPA-HF X : (0.60 - 0.88) o
(0]

0.79 | =

DAPA-CKD - & — 0.40 - 1.55) =
0.78 | 3

EMPEROR-R * I (0.64 - 0.97) ©
0.78 ! b=

EMPEROR-P . : (0.64 - 0.95) =
0.77 I 3

Overall @ : (0.64 - 0.91) e
2 = 0%, P=0.72 : 3
| o

Test of group differences: P = 0.81 : %
L L 1 1 1 I L J E

0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 —

Favors SGLT-2i
Giugliano et al. Cardiovascular Diabetology ~ (2021) 20:236
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Figure 3. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Hospitalization for Heart Failure

HHF by ASCVD status

Treatment

Placebo

No./total No.

Rate/1000
patlent-years

Rate/1000

No./total No. patlent-years

Hazard ratio
(95% CI)

Patients with ASCVD
EMPA-REG OUTCOME
CANVAS program
DECLARE-TIMI 58
CREDENCE
VERTIS CV

126/4687
NA/3756
151/3474
59/1113
139/5499

0.4
7.3
11.1
20.6
7.3

Fixed-effects model (Q=1.97; df=4; P=.74; 12=0.0%)

Patients without ASCVD
CANVAS program
DECLARE-TIMI 58
CREDENCE

NA/2039
61/5108
30/1089

2.6
3.0
10.6

Fixed-effects model (Q=0.03; df=2: IZ,QQ; 12 =0.0%)

NA/1447 - 42

95/2333 14.5
NA/2900 11.3
192/3500  14.1
92/1107 33.2
99/2747 105

94/5078 4.6
49/1092 17.5

0.65 (0.50-0.85)
0.68 (0.51-0.90)
" 0.78(0.63-0.97)
0.61 (0.44-0.85)
0.70 (0.54-0.90)

0.70(0.62-0.78)

0.64 (0.35-1.15)
0.64 (0.46-0.88)
0.61(0.39-0.96)
0.63 (0.50-0.80)

Mc Guire et al., JAMACardiol. 2021;6(2):148-158

Favors | Favors
treatment : placebo

Weight, %

19.62
17.13
29.66
12.74
20.84

16.38
55.07
28.56

HR (95% C1)
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Figure 4. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Kidney-Related Outcomes

Kidney outcomes by ASCVD status
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Treatment Placebo g

Rate/1000 Rate/1000 Hazard ratio Favors : Favors %

No./total No. patient-years No./total No. patient-years (95% CI) treatment : placebo Weight, % E

Patients with ASCVD %
EMPA-REG OUTCOME ~ 81/4645 6.3 71/2323 11.5 y 0.54(0.40-0.75) —e— 16.67 S
CANVAS program NA/3756 6.4 NA/2900 10.5 0.59 (0.44-0.79) —eo— 19.23 §
DECLARE-TIMI 58 65/3474 4.7 118/3500 8.6 0.55(0.41-0.75) —e— 18.06 5
CREDENCE 69/1113 24.1 102/1107 36.5 0.64 (0.47-0.87) —e— | 17.37 g
VERTIS CV 175/5499 9.3 108/2747 11.5 0.81 (0.64-1.03) —e— 28.66 3
- \ >~ o : s

Fixed-effects model (Q=6.09; df=4; P=.19; *=34.4%) . 0.64 (0.56-0.72) < .
Patients without ASCVD A I N 5 £
CANVAS program NA/2039 4.1 NA/1447 6.6 0.63 (0.39-1.02) I * 1 15.72 2
DECLARE-TIMI 58 62/5108 3.0 120/5078 5.9 0.51 (0.37-0.69) —e— 37.41 £
CREDENCE 84/1089 29.9 122/1092 44.3 0.68 (0.51-0.89) —e— 46.87 E
Fixed-effects model (Q = 1.86; df =2; P=.40; I =0.0%) 0.60 (0.50-0.73) - 2
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CVD in DM2 Patients Treated With SGLT-2i vs Other GLD
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Event Rate per 100 Patient-Years
N w ~ (@) » ~ oo ©

—

O 2l

Established

Cardiovascular Disease

B sGLT-2i
[ ] Other GLD

3,5

1,4

p<0.001 for all comparisons

Death

3,4

Heart Failure

No Established
Cardiovascular Disease

Gestione
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dal concetto di COMPETENZA all’AUDIT CLINICO @

A

B SGLT-2i
[ ] Other GLD
6,8
3,6
0,8 1.0
i 0,5
my | 0102 gy
 —
Death or . Death or
Heart Failure Death Heart Failure Heart Failure

<

)Azondibile.

Riservato ai partecipanti al progetto e no

In DM2, SGLT2i exert
additional CV
protection when
compared to other
GLD, in patients with
and without
established CVD,
homogenously across:
databases

The observed lower
risk of events was
consistent across
subgroups
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*Dapagliflozin is not indicated for the reduction of CV mortality. CVD-REAL is supportive evidence of dapagliflozin not associated with an increase in cardiovascular risk in patients with type 2 diabetes mellitus.



RESULTS YEAR 3: Empa vs DPP-4i
All Cause Death and CV events (w/o CV death)

Empagliflozin

Gestione del PAZIENTE DIABETICO DITIPO 2 in MEDICINA GENERALE:
dal concetto di COMPETENZA all’AUDIT CLINICO &

(n=39,169) (n=39,169)
n IR/ n IR/
event 1000 PY event 1000 PY HR (95%s€1)
All-cause mortality*?! 42 8.3 83 15.9 0.52 (0:36,0.76) @
Atherosclerotic CV eventt2 278 14.56 305 17:6 0.88 (0.74, 1.03) —@
M2 128 6.69 133 7.54 0.93 (0.73, 1.19) —@—
Stroke?2 83 4.33 95 5.39 0.84 (0.63, 1.14) —@——
MI or stroke? 192 10.0 209 11.9 0.89 (0.73, 1.09) —@
Unstable angina2 27 1.41 36 2.04 0.71(0.41, 1.20) @
Coronary revascularisation? 145 7.59 157 8.91 0.87 (0.69, 1.09) —@—
o,lzs o,ls 1 2

Favours Favours
empagliflozin DPP-4i

\ 4
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Figure 4. Effects of Sodium-Glucose Cotransporter 2 Inhibitors on Kidney-Related Outcomes

Kidney outcomes by ASCVD status

Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Favors : Favors
No./total No. patient-years No./total No. patient-years (95% CI) treatment placebo Weight, %
Patients with ASCVD :
EMPA-REG OUTCOME ~ 81/4645 6.3 71/2323 11.5 0.54 (0.40-0.75) —e— | 16.67
CANVAS program NA/3756 6.4 NA/2900 10.5 . 0.59(0.44-0.79) —e— 19.23
DECLARE-TIMI 58 65/3474 4.7 118/3500 8.6 " 055(0.41-0.75) —e—1 18.06
CREDENCE 69/1113 24.1 102/1107 365 . 0.64(0.47-0.87) —eo— | 17.37
VERTIS CV 175/5499 9.3 108/2747 115 0.81 (0.64-1.03) e 28.66
Fixed-effects model (Q=6.09; df =4; P=.19; I =34.4%) N \ Y 4 0.64 (0.56-0.72) < |
Patients without ASCVD 1N\ "7 5
CANVAS program NA/2039 4.1 . NA/1247> 66 0.63 (0.39-1.02) } o : 15.72
DECLARE-TIMI 58 62/5108 30 | .120/5078 5.9 0.51 (0.37-0.69) —e— 37.41
CREDENCE 84/1089° 299 . 122/1092 443 0.68 (0.51-0.89) —e—1 46.87
Fixed-effects model (Q=1.:86; df =2;P=.40; 2=0.0%) 0.60 (0.50-0.73) - |

T T P e F [ [ )

HR (95% Cl)
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SGLT2 inhibitors for primary and secondary prevention 3@"* ®
of cardiovascular and renal outcomes in type 2 diabetes:
a systematic review and meta-analysis of cardiovascular

outcome trials

Renal Patients Events Events per 1000 Weight HR HR (952% CI)
En dp oint patient-years (%)

Treatment (n)  Placebo (n) Treatment Placebo
eGFR <60 mL/min per m*
EMPA-REG OUTCOME 1196 605 NA NA NA 335 = 0-66 (0-41-1-07)
CANVAS Program MNA MNA a3 114 151 396 e 0-74 (0-48-1-15)
DECLARE-TIMISE 606 659 L9 89 152 270 u 0-60(0-35-1-02)
Fixed effects model for eGFR <60 (p=0-0054) e 0-67 (0-51-0-89)
eGFR 60 to <90 mL/min per m*
EMPA-REG OUTCOME 2406 1232 NA NA NA 16-8 L 0-61(0-37-1-03)
CANVAS Program NA NA 118 4-6 74 34-4 — 0.58 (0-41-0-84)
DECLARE-TIMI 58 3838 3894 186 4-2 78 489 —a— 0-54 (0-40-073)
Fixed effects model for eGFR 601to <90 (p<0-0001) i 0-56 (0-46-0-70)
eGFR =90 mL/min perm’
EMPA-REGOUTCOME 1043 486 MNA MA NA 117 < » 0-21(0-09-0-53)
CANVAS Program MA MA 48 3-8 81 27§ » 0-44 (0-25-0-78)
DECLARE-TIMI 58 4137 4025 120 25 4-9 60-8 —a— 0-50 (0-34-073)
Fixed effects model foreGFR =90 (p<0-0001) i 0-44 (0-32-0-59)

G-IID C:'-I}lS CI-ISG 100 2-:5{)

Zelniker et al. Lancet 2019; 393:31
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Sodium-glucose cotransporter protein-2 (SGLT-2) inhibitors and
glucagon-like peptide-1 (GLP-1) receptor agonists for type 2
diabetes: systematic review and network meta-analysis of
randomised controlled trials

thebmyj | BMJ 2021;372:m4573

* A core finding suggests that there is high certainty that SGLT-2
inhibitors reduce all cause and cardiovascular mortality, nonfatal
myocardial infarction, kidney failure, and admission to hospital for
heart failure.

* GLP-1 receptor agonist treatment reduces all cause and
cardiovascular mortality, non-fatal myocardial infarction, non-fatal
stroke, and kidney.failure.

* SGLT-2 inhibitor treatment reduces all cause mortality and admission
to hospital for heart failure to a greater extent than GLP-1 receptor
agonist treatment.
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GRADE summary of findings to illustrate absolute
effects for all cause mortality for SGLT-2 inhibitors

compared with placebo \
o ~
Anticipated absolute effects over five years Anticipated.absolut “\"
Relative effect (odds Baseline Risk with effects (95% Cl) “tment
Comparison ratio (95% Cl)) risk* Risk with control intervention _five yea effects (GRADE)  Plain text summary
SGLT-2 inhibitorv  0.77 (0.71t00.83) Verylow  Placebo: 20 per  SGLT-2 inhibitor: ol er ¥@00 Moderate due to  SGLI-2 inhibitor treatment probably
placebo 1000 15per 1000 @ Werto 6 indirectness reduces all cause mortality in people
ewer) with diabetes and few or no cardiovas-
cular risk factors
High Placebo:.170 per ibitor: 34 fewer per 1000 High SGLT-2 inhibitor treatment reduces all
1000 ) er1000  (from 25 fewerto 43 cause mortality in people with diabe-
fewer) tes and chronic kidney disease
Very high per SGLT-2 inhibitor: 48 fewerper 1000 High SGLT-2 inhibitor treatment reduces
217 per 1000 (from 35 fewerto 61 all cause mortality in people with dia-

disease and chronic kidney disease

66 e fewer) betes and established cardiovascular
P 4

thebmj | BMJ 2021;372:m4573
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GRADE summary of findings to illustrate absolute
effects for all cause mortality for GLP-1 RAs compared
with placebo \
A
Anticipated absolute effects over five years Anticipated-absolute QQH
Relative effect (odds Baseline Risk with effects (95% CI)% ment
Comparison ratio (95% Cl)) risk* Risk with control intervention ﬁveyearﬁ effects (GRADE)  Plain text summary
rl

GLP-1receptor  0.88(0.83t00.94) Verylow  Placebo: 20 per  GLP-1 receptor fe e Moderate dueto  GLP-1 receptor agonist treatment
agonist v placebo 1000 agonist: 18 peg, erto3 indirectness probably reduces all cause mortality
few

1000 \ ) in people with diabetes and few or no
cardiovascular risk factors
High Placebo: 170 per GLP or 17 fewerper 1000  High GLP-1 receptor agonist treatment
1000 #153 per (from 9 fewerto 25 reduces all cause mortality in people
fewer) with diabetes and chronic kidney
disease
Veryhigh per GLP-1receptor 24 fewer per 1000  High GLP-1 receptor agonist treatment
agonist: 241 per (from 12 fewer to 35 reduces all cause mortality in people
Q e 1000 fewer) with diabetes and established cardi-
6 ovascular disease and chronic kidney
dicoaco
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Nothing happens until something
moves.

Alberl Endlen
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