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SGLT2 inibitori: Studi con outcome cardiovascolari
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European Medicines Agency (EMA) and US Food and
Drug Administration (FDA):
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standard care, on cardiovascular morbldlty and mortality
in patients with type 2 diabetes at high cardiovascular

risk.
Zinman B et al, N Engl | Med 2015;373:2117-28.



ORIGINAL ARTICLE

Empagliflozin, Cardiovascular Outcomegy
and Mortality in Type 2 Dlabel;@@""
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e Key inclusion criteria @ a\\’o\iia\\@
— Adults with type 2 diabetes 6@66 e
— BMI <45 kg/m? e\@‘i\gﬂ"‘”@

0
~ HbAlc 7-10% »\‘C’\t\ 8"
- Estabhshe&?g&r&lovascular disease

(6 8\16
@W@r‘myocardlal infarction, coronary artery disease, stroke,

@@906 unstable angina or occlusive peripheral arterial disease
e Key exclusion criteria
— eGFR <30 mL/min/1.73m? (MDRD)

Zinman B et al, N Engl | Med 2015;373:2117-28.



EMPA-REG OUTCOME — Trial design
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The trial was to continue until at least 691 patients experienced an
adjudicated primary outcome event. The median duration of treatment was
2.6 years, and the median observation time was 3.1 years

Zinman B et al, N Engl | Med 2015;373:2117-28.



EMPA-REG OUTCOME - Results

Death from cardiovascular causes, nonfatal myocardial infarction/stroke
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EMPA-REG OUTCOME Cardiovascular Death Over Time
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EMPA-REG OUTCOME - Cardiovascular death by cardiovascular disease
at baseline and a sensitivity analysis excluding presumed CV death

Cardiovascular death
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Empaglifiozin and Cerebrovascular Events in Patients With
Type 2 Diabetes Mellitus at High Cardiovascular Risk
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ORIGINAL ARTICLE

Canagliflozin and Cardiovascular and Renal
Events in Type 2 Diabetes
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canagliflozin on cardiovascular, renal, and safety
outcomes.

Neal B et al, N Engl J Med 2017;377:644-57.



Optimizing the analysis strategy for the CANVAS Program:

A prespecified plan for the integrated analyses of the
CANVAS and CANVAS-R trials
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(N = 4330; -6 yea@ n,;\mé’cl follow-up)

T opulatlons in CANVAS and CANVAS-R are nearly identical to facilitate an integrated
analysis of the data. The trials were scheduled for joint close-out and analysis when at
least 688 CV events had been observed.

Neal B et al, Diabetes Obes Metab. 2017;19:926-935.



ORIGINAL ARTICLE

Canagliflozin and Cardiovascular and Renal
Events in Type 2 Diabetes
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for the CANVAS Program Collaborative Group 500
. . ,&\\‘3 6\0\\6
e Key inclusion criteria o

6
— Adults with type 2 diabet Q@%@
(
- HbALc 27 <10.5 %? oe\f oo
— eGFR 230 W(M 73m? (MDRD)
— >
Aggevit?iy@a‘?s and history of prior CV event OR

Oe,w&e 0 years with > CV risk factors*
ow®

*diabetes duration 210 years, SBP >140 mmHg on >1 medication, current
smoker, micro- or macroalbuminuria, or HDL cholesterol <1 mmol/L

Neal B et al, N Engl J Med 2017;377:644-57.



CANVAS PROGRAM — Randomization

In CANVAS-R participants were randomly
assigned in an 1:1 ratio to receive canagliflozin,
Administered at an initial dose of 10({6@3 daily
with an optional increase to 308\6\:% startlng

from week 13, or matchin g\'pi%cebo
\’6\ a\‘
e\a c)\\’o

In CANVAS participants were randomly
assigned in a 1:1:1 ratio to receive
canagliflozin at a dose of 300 mg,
canagliflozin at adose of 100 mg, or
matching placebo
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v L4

4327 (99.5%)
vital status
known
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completed
study

5773 (99.6%)
vital status
known

5571 (96.1%)
completed
study

*One participant was randomized at 2 different sites and only the first randomization is included in the ITT analysis set.

Neal B et al, N Engl J Med 2017;377:644-57.



CANVAS PROGRAM - Results

A Death from Cardiovascular Causes, Nonfatal Myocardial Infarction, or Nonfatal Stroke * B Death from Cardiovascular Causes
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CANVAS PROGRAM - Results
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Risultati negli studi EMPAREG-OUTCOME e CANVAS Program

\O\OQ)\
Primary IMA* ICTUS Morte CV Morte | HHF
Outcome ISCH.* HR (95%Cl) zoials
GLYEEAd) HR (95%Cl) GLYEEA) HR {95%Cl) GLYEEAd)
EMPA-REG  0.86 0.87 1.18 eoe\,gﬁs? 0.68 0.65
OUTCOME (0.74-0.99) (0.70-1.09) (O. 8%7,9;%%%6\5(‘0 49-0.77) (0.57-0.82) (0.50-0.85)
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CANVAS 0.86 e \)\/% 853 0.90 0.87 0.87 0.67
PROGRAM (075- O,\%?SP (3096\5 1.05) (0.71-1.15) (0.72-1.06) (0.74-1.01) (0.52-0.87)
"75)\05& P=NS P=NS P=NS P=NS P <0.001
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Primary outcome=morte CV, IMA non fatale, ictus ischemico non fatale

*fatale e non fatale
HHF=ospedalizzazioni per insufficienza cardiaca



Risultati negli studi EMPAREG-OUTCOME e CANVAS Program
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Quale delle seguenti variabili differisce maggiormente tra i
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Principali caratteristiche dei soggetti
arruolati negli studi EMPAREG-OUTCOME e CANVAS

EMPA-REG CANVAS o
OUTCOME

N° farmaco attivo/placebo 4687 / 2333 \@1\9‘%?{\’4347
Eta (anni) 63.1+8.6 6500‘ @%‘ 33183
2\ 6\6
Donne (%) @35 35.8
N©
Durata diabete (anni) «7/%@@;"&%9%10 13.5+7.8
Insulina (%) 06@9\\;(;\9‘@9 48.0 50.2
\V a0
Metformina (%) P\\\O\;eov@“ 73.8 77.2
\O
Sulfoniluree (c{ \i,o & 43.0 43.0
S
AbAlcé@aﬁ%\@ ) 8,07+40,85 8,2+0,9
QOB\'M?(kg/mZ) 30,6+5,3 32,045,9
O
O™ pAS (mmHg) 135,6216,9 136,6+15,8
eGFR (ML/1.73mq.min) 74,2421,6 76,5+20,5

Pz con precedente evento CV (%) 99,4 65,6



Estimates of Placebo CV Death Rate in CVOT
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These trials were conducted with different designs and evaluated different populations, so

direct comparisons of their results cannot be made

1. Zinman B, et al. N Engl J Med. 2015; 373(22):2117-2128.

2. Neal et al. N Eng J Med, 2017; DOI:10.1056/NEJMMo0a1611925

3. Marso S et al. N Engl J Med. 2016;375(4):311-22. 23
4. Marso S etal. N Engl J Med. 2016 DOI: 10.1056/NEJMoal1607141



Completed and ongoing cardiovascular outcome trials (CVOT)
in type 2 diabetes

Gemigliptin CVOT
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Schernthaner G et al, Ther Clin Risk Manag 2017:13 1569-1576



The design and rationale for the Dapagliflozin Effect on Cardiovascular
Events (DECLARE)-TIMI 58 Trial

58
DIAGNOSED TYPE 2 DIABETES I NE17150
ESTABLISHED CV DISEASE OR MULTIPLE RISK FACT &
o\e\a 6\\9
a\\a \'a\\av
RANDOMIZE 1:1 DOU%bE) ﬁ
DAPAGLIFLOZIN G° (\qe oL ACERO
10 mg DAILY All other D%lﬁﬁ;(%agﬁ?eaﬂng MD
) \oe‘i«o\\e
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rolowie %\Ee‘f;Low UP CLINIC VISITS ey
APPROX. "4‘;’5'836:'( e@% MO. & TELEPHONE CONTACT / VISIT Q 3 MO. 1390 EVENTS
R
S0

Co-Primary Efficacy EPs: 1. MACE 2. CV death/ hospitalization for HF

Primary Safety EP: MACE (CV death, MI, or ischemic stroke)

Wiviott SD et al. American Heart Journal 200 (2018) 83—89
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ADISINSIGHT REPORT

Ertugliflozin: First Global Approval
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* Enrolled 8,000 patients with evidence or a history of atherosclerosis involving the coronary,
cerebral or peripheral vascular systems.

 Randomized to 5 mg or 15 mg of ertugliflozin or placebo

* Primary outcome: time to first occurrence of MACE



SGLT2 inibitori: Studi con outcome cardiovascolari

Trial clinici randomizzati (RCTs) — CVOT
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Quale tra le seguenti definizioni sugli studi real-world é coga@?fa:
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Novel oral glucose-lowering drugs are associated with lower

risk of all-cause mortality, cardiovascular events and severe

hypoglycaemia compared with insulin in patients with type 2
diabetes

5@'
Data sour, ggp
Presg{apb% Drug Register

%Qg@f atient Register
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00\
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Nystrom T et al, Diabetes Obes Metab. 2017;19:831-841.



Novel oral glucose-lowering drugs are associated with lower

risk of all-cause mortality, cardiovascular events and severe
hypoglycaemia compared with insulin in patients with type 2

diabetes Nystrém T et al, Diabetes Obes Metab. 2017;19:832-841.
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Lower Risk of Heart Failure and Death in Patients
Initiated on Sodium-Glucose Cotransporter-2
Inhibitors Versus Other Glucose-Lowering Drugs
The CVD-REAL Study (Comparative Effectiveness of Cardiovascular

"
Outcomes in New Users of Sodium-Glucose Cotransporter-2 08\0\0@
Inhibitors) §0%
AR
. . . O@\G\a\é\d\‘a\a
Primary objective @

66\\6‘6\\0\\0
e To compare the risk of hospitalizaté@@?‘ﬁw@ﬁ\eart
failure (HHF) in patients withi@%‘lﬂ@eﬁ‘éwly initiated
on SGLT2 inhibitors vers&\&@%@@@lucose—lowering
3\6

I .
N\ L7

drugs \\\6\»\%@0 S
P o
PO o
Secondary objéctive
e L .
. To,\\g@m‘ﬁaffé the risk of all-cause death between the
g@#o treatment groups T 1
. . T I
e To compare the risk of the composite of HHF or all- N7
cause death between the two treatment groups ZIS

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



Lower Risk of Heart Failure and Death in Patients
Initiated on Sodium-Glucose Cotransporter-2 =
Inhibitors Versus Other Glucose-Lowering Drugs ====

The CVD-REAL Study (Comparative Effectiveness of Cardiovascular D\ L7
Outcomes in New Users of Sodium-Glucose Cotransporter-2
Inhibitors)

1,392,254 Data were collec\geed\V@'a???edlcal claims,
new users of 5GLT-2i or
other GLD fulfilling the primary c%{iefg%p@el records, and
eligibility criteria natl%@é} e«gfé res
U
e
SN
O eo?
?\6 . Q(e
O
O o
SP] e Propensity score for
82\ Y
a(a\?‘o e ] | SGLT-2i initiation was
‘ \‘a\)@%e} 1 166,033 1,226,221 used to match treatment
o SGLT-2i other GLD
ge® groups
e T B S { 071493 suded 6741
154,528 154,528
SGLT-2i other GLD

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



The CVD-REAL study

A. All countries combined

n=154,507 n=107,805 n=107 805

7

Proportion of exposure time (%)
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0 A
og;\\‘i\-llHF All-cause death  HHF+All-cause

0‘\'?»Q death
B canagliflozin

" Dapaglifiozin
B Empaglifiozin

Gallwitz B. European Endocrinology. 2018;14(1):17-23
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(ege‘ C. European countries combined

n=116,89% n=71,632 n=71,632
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S

death

HHF All-cause death  HHF+All-cause
death



CVD-REAL primary analysis:

All-cause death

Hospitalization for heart failure

Database N #ofevents HR (95%CI) Database N #of events HR (95% CI)

us 143,264 250 —r— § 0.38(0.29,0.50) us 233,798 298 " O\og\aﬂ 55(0.44,0.69)
' N 2 27 . ! 49,0.7

Norway 5050 364 —— 0,55 (0.44,0.68) alind A ; .\()\’0la . | oa0a0m)
; Denmark 18,468 167 (\ Q —— 0.77(059,1.01)

Denmark 18,468 323 =0 ! 0.46(0.37,0.57) N X i
: Sweden 18378 191 ’(’&\\6‘\0\\6' —— | 0.61(0.45,082)

\S OV :

Sweden 18,378 317 —— 0.47 (0.37,0.60) " Y ‘590\ . @%\6 \ - L ok
; 2 \ :

UK 10,462 80 —— 0.73(0.47,1.15) Germany 20 0\\ N 0\\. = J 0.14(0.03,0.68)
‘ QO SN ;

Total 215,622 1334 C = E 0.49(0.41,0.575 > Total e 06‘3‘0%0@6 961 C - 0.51{0.51.0.73§_>
: 6?\6 . 60(\ FavorSGLTzi-—g—bFavoruGLD

Favor SGLT2i 4——»FavnroGLD »‘7/% d\ Hazard Ratio: 0:05 0.10 D.'ZE 0{?50 1.00 2.{‘)0

HazardRatio: 025 050 1.00 2.0 \(\?\60 oo

Hospitalization for heart fall%@‘&‘ g}b@guse death

Database N # of events%P\\)\’P\ of 5\0(\ HR (95% CI) _
mc} Al All p-value for SGLT2i vs other

Us 143,264 6\ G(G 5 0.44(0.36,0.54) i

z glucose-lowering drug: <0.001
Norway ag%?s%? el ﬂszz e 058 (0.50,0.69)
Denma%\aﬂ) 18,468 477 == 0.57 (0.48,0.67)
Sweden 18,378 364 i 050(0.41,0.63)
UK 10462 % I—l—| 0.66(0.44,1.00)

f Data are on treatment, unadjusted.
Total 215,622 1983 - | 0.54(0.48,060)

Favor SGLT2i ——————Favor oGLD

Hazard Ratio: 0.25 080 100 200 Kosiborod M et al, Circulation. 2017;136:249-259.




CVD-REAL - Strengths

-

e Large contemporary analysis of real-world clinical\,&\)e’xo\Og
practice across six countries, based on a wel\l\am‘fched
sample of over 300,000 patients with TZJQ%M nearly
200,000 patient—years of follow-u F{ae\\\@‘?&\a@e

— This real-world evidence complgrp@ﬁt&ﬂ%t produced in

.. . o
clinical trials «75”6?\@@‘60

e The majority of patie&t@@@*%g) did not have a history of
established CVDP‘at'»\Iia‘s@ﬁne

e The obsegv(gaé;é}fé%%s were unchanged after additional
multiwagla@a#é"’ adjustment, as well as after multiple
‘gqgm?f’ivﬁy analyses

 “The results were consistent across all countries,

regardless of the geographic variability in healthcare
systems and SGLT2 inhibitor compound use




Cardiovascular mortality and morbidity in patients with

type 2 diabetes following initiation of sodium-glucose
co-transporter-2 inhibitors versus other glucose-lowering

drugs (CVD-REAL Nordic): a multinational observational 5@
x0©

anaIySIS Birkeland Kl et al, Lancet Diabetes Endocrirgbm\@%;5709—717
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Birkeland Kl et al, Lancet Diabetes Endocrinol. 2017;5:709-717



Rates of myocardial infarction and stroke in patients
initiating treatment with SGLT2-inhibitors versus other
glucose-lowering agents in real-world clinical practice:

Results from the CVD-REAL study

Event rates, unadjusted hazard ratios and 95% Cls for acute myocardla\lan@fa{ctlon

2N
(A) and stroke (B) in the on-treatment population, o 6\\9\\
60
22 6\6\\6
\ \
(A) B)_ 09% a¢ |
G% @
USA %Q%S O :
N=143,264; # of events=316 = 0.76[0.61, 0. 95]‘7/ Q) # of events=301 0.70 [0.85, 0.6%)
ER (per 100 P-Y). SGLT-2is0,34; 0GLD=0.46 : 6 Q e?-!éﬁ 100 P-Y}: SGLT-21=0.3; oGLD=0.45 :
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. \\"\\16 Ve
Total S : H
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Kosiborod M et al, Diabetes Obes Metab. 2018;20:1983—-1987.



Dapagliflozin is associated with lower risk of cardiovascular
events and all-cause mortality in people with type 2 diabetes
(CVD-REAL Nordic) when compared with dipeptidyl

peptidase-4 inhibitor therapy: A multinational observational

ijilill
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All-Cause Mortality in Patients With Diabetes Under
Treatment With Dapagliflozin: A Population-Based,
Open-Cohort Study in The Health Improvement

@
Network Database All-cause mortality (cumulative hazard e%wﬁ%gces)
O

General practice, ,
_ Total study population R ‘h@w é&k population
population-based, ] NG

retrospective cohort study
(Setting: The Health
Improvement Network
database. January 2013 to
September 2015).

0.04

0.03
1

22,124 T2DM patients P\@
(4444 exposed to o\
dapagliflozin %
unexposgdﬁ'%
patf\a‘ﬁ?s) matched for age,
sex, body mass index,

@
® %
0

0.00
|

T T T T T T T

T2DM duration, and 0 5 1 1.5 2 0 5 1 1.5 2

analysis time analysis time

smoking.

Dapaglifiozin l Control Dapagliflozin

Control

Kostantinos A et al, Clin Endocrinol Metab 102: 1719-1725, 2017



Cardiovascular Events Associated
With SGLT-2 Inhibitors Versus Other

3,917,551 new user

episodes of SGLT-2i or

Glucose-Lowering Drugs
The CVD-REAL 2 Study

oGLD fulfilling eligibility

Kosiborod, M. et al. J Am Coll Cardiol. 2018;71(23):2628-39. 1

249,348

SG!_T%\\-

© o)
14,284 coC 0@%\
excluded (ﬁ\%)@\ . 6\\ \
OV 22

@) S
¢ \\\G( 235,064
0

e
* Claims, medical records, and national registr@g@c’ 8 SGLT-2i

Ac\)'ﬁ/-f o2

668,203
" 0GLD

3,433,139
excluded (94%)

235,064
oGLD

- - T
TABLE 2 Composition of SGLT-2i in Terms of Total E@ﬁ ‘r(e\a@l?
« A\

\J (E I | I
| South I{ureal N Japan | Singapore | Israel II Canada I Australia Total

SGLT-2i 16832 oM @8% 1363 9,736 8,032
Dapagliflozin S da\‘e(e\a 26.1 685 50.9 52.0
Empagliflozin e9° -4@(\0e 136 17.9 49.1 7.7
Canaglmoziné@l@ 0 106 137 0.0 402
Ipragli 4.4 29.8 0.0 0.0 0.0
Luseogliflozin 0.0 6.3 0.0 0.0 0.0
Tofogliflozin 0.0 137 0.0 0.0 0.0

13,721 235,064
80.8 74.7
0.0 9.0
19.2 4.4
0.0 8.3
0.0 1.1
0.0 25

Values are 9.

SGLT-2i = sodium-glucose co-transporter-2 inhibitors.




CVD-REAL 2 Study

Pooled hazard ratios for the outcomes of all-cause death, hospitalization for heart failu o\
composite of all-cause death or hospitalization for heart failure, myocardial infarction\,a@a’%?stroke

\“Q06§f
TS
All-Cause Death (ACD) , , A\
Number of events: 5,216 ' - - \\‘3600\‘\0 SN 0.51[0.37, 0.70]
6\‘\60 a8
Hospitalization for Heart Failure (HHF) R &
Number of events: 5,997 'z?\ﬁ'?“io(\\la 0.64 [0.50, 0.82]
S ®
9
HHF+ACD LV L\ ¢
Number of events: 9,788 6\\)0?3 (\a\e P 0.60 [0.47, 0.76]
\
Myocardial Infarction \)\,P\\(;\O(\e o
Number of events: 2,249 g2 o Ve e 0.81[0.74, 0.88]
2P o®
Stroke (GQ?Q( «©
Number 6§é9¥ent5: 6,439 —— 0.68 [0.55, 0.84]
0‘\69
favor SGLT-2i —= » favor oGLD
0.25 0.50 1.00 2.00

Kosiborod, M. et al. J Am Coll Cardiol. 2018;71(23):2628-39.



Cardiovascular Events Associated
With SGLT-2 Inhibitors Versus Other
Glucose-Lowering Drugs

The CVD-REAL 2 Study

Outcomes in subgroups of satients with and without (>70%) esta%sﬁg\@%lovascular
disease at baseline for all 5 outcomes (Intent-to-treat, adju\sgeé‘?g@?\sls)

\36 5\
Event Rate FPZ@&I?&t \%@‘?EI} P-Value Interaction
RO T
Prior CVD 1.08 »(7/% L —
All-Cause Death "o 0 &@@0 5\ Q(eg 0.198
e B © (\‘3\6
Hospitalization Prior CVD ﬂ\(5\ @ _— 0.738
- e u
for Heart Failure  No p@(}v \O(\ CI 60 e
Q)QPH 5.31 ——
HHF or ACD (2 0.303
o 02 ’0\ oeﬂﬁprmr cVvD 1.23 —a—
\!
sﬁ?‘aQ ¢t Prior CVD 115 - 0 508
0\3@0 No prior CVD 0.30 — '
Prior CVD 3.73 S
stroke No prior CVD 0.74 — — 0.299
favor SGLT-2i ~«—————— favor oGLD

0.25 0.50 1.00 2.00
Kosiborod, M. et al. J Am Coll Cardiol. 2018;71(23):2628-39.



ORIGINAL RESEARGH ARTICLE

Cardiovascular Outcomes and Risks After Initiation
of a Sodium Glucose Cotransporter 2 Inhibitor

Results From the EASEL Population-Based Cohort Study o9
(Evidence for Cardiovascular Outcomes With Sodium Glucose ‘G\Qme‘o
Cotransporter 2 Inhibitors in the Real World) \‘a(\ad’:

. \\Q\ \a\
T2DM with established cardiovascular disease newly initiated op, ; ?élycemic agents
within the US Department of Defensec Military Health Sysxtgmeb\g\»ta‘fb%en April 1, 2013, and
December 31, 2016. (,Jc,ed\)(,}e'&‘5

?‘G 50<\\‘

Non-SGLT2i \E}ﬁ% 2O
(N=12,629) o=

Incidence rate per eglrinldenne rate Hazard ratio
Events (n) 100 patlent‘-ypgfs\OE | ?\] 100 paﬂent—yeapg (95% Cl) Pvalue

Composite of AGM and HHF 626 3N e 363 1.73 1ol | 057 (0.50-0.65)  <0.0001
ACM 475 5P~\>\f~§6%<‘5\ 272 1.29 red | 057 (0.49-0.66)  <0.0001
HHF 188 32~ \@. 108 051 et | 057 (0.45-073)  <0.0001
MACE N e 345 483 231 ol | 0.67(0.60-0.75  <0.0001
Nonfatal stroke <0 %ﬁ\o 0.60 108 051 e 0.85(0.66-1.10)  0.2190
Nonfatal myocardialigi@clon 0.71 121 0.58 e 0.81(0.64-1.03)  0.0888
Composite of MACEand HHE 845 411 567 2.72 o 0.66 (0.60-0.74)  <0.0001
BkA* OV 18 0.09 35 017 i ——e——  1.99(1.12-351)  0.0183
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Favors 5GLT21  Favors Non-SGLT2i

ACM, all-cause mortality
HHF, hospitalization for heart failure

BKA, below-knee lower extremity amputation Udell JA et al, Circulation. 2018;137:1450~1459.



Comparative effectiveness of canagliflozin, SGLT2 inhibitors
and non-SGLT2 inhibitors on the risk of hospitalization for
heart failure and amputation in patients with type 2 diabetes
Mnalysis of 4 observational

databases (OBSERVE-4D)
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Meta-analytic HR for HHF (HR [95% ClI], 0.39 (0.26-0.60) and BKLE amputation (HR [95% Cl],
0.75 (0.40-1.41) with canagliflozin vs non-SGLT2i (on-treatment analysis)

Ryan PB et al, Diabetes Obes Metab. 2018;1-13.



Antihyperglycemic Therapy in Adults with Type 2 Diabetes

At diagnosis, initiate lifestyle management, set A1C target, and initiate

pharmacologic therapy based on AIC: \06\0\0@ ‘
O
&%
A
A1C is greater than or equal to 9%, consider Dual Therapy. ) \\’é\\a\\a\‘
OC;\G\Q 6‘\6\\9
fa\\?’%‘\"a\\a@
e@\)\a s
Q@ e
Lifestyle Mang/geﬁg&lé\l- Metformm + Additional Agent
\§
& P
ASCVD? Yes: - Add agent rove t@\%duce major adverse
cardl eVénts and/or cardiovascular mortality

e\q@u‘i%?nendatlons with * on p. S75 and Table 8.1)

Ngio\2 G\Mﬁi second agent after consideration of drug-specific effects
Q‘GQQG‘ \““ and patient factors (See Table 8.1)
2
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London, 26 July 2018
EMA/CHMP/512327/2018
Committee for Medicinal Products for Human use (CHMP) \6

EMEA/H/C/002649/11/0034

Opinion of the committee for e»c?lqné‘i products for
human use on a type 11 vgﬂ@%m@co the terms of the

marketing authorlsatégﬁ?\ 65\9
i P\ \r\\‘\a

N

P\o\,P‘ (%\0(\
I\/Iodlflcatlory@ﬁf‘\ﬂ@@\ndlcatlon . in order to update the safety and

efflcaqyaﬁ?m%atlon on cardiovascular events following final results

fromy "CANVAS Program (DIA3008 and DIA4003); the Package Leaflet
is updated accordingly.
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Lower Risk of Death With SGLT?2

o . . . . Suissa S, Diabetes Care 2018;41:6—-10
Inhibitors in Observational Studies:

Real or Bias? -
Immortal time and exposed to oGLD
0O
Cohort entry CVD:BEAL bias
date 2013 e
TS
=@ ,\d\@\\
oGLD SGT i
SGLT2i
USer Death
e
(0‘666\19(6 °
Q(GQ?Q@({’_
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0‘\69

Death

Depiction of immortal time bias: description of SGLT2i-exposed and oGLD-exposed patient swho die of any cause according
to the definition used in the CVD-REAL observational study (2). The top patient initiated treatment with an oGLD and
subsequently switched to or added an SGLT2i, but the patient was classified as an SGLT2i user. The time between the first
oGLD prescription and the first SGLT2i prescription is thus immortal (thick red line), since the subjectmust survive to
receive this first SGLT2i prescription, but is not included as exposed to oGLD, leading to immortal time bias.



A oGLD Insulin

time-lag bias i l Swedish Study bias
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Depiction of A) time-lag bias in comparing a second-line drug (SGLT2i/DPP-4i) used at an
earlier stage of diabetes with third-line insulin and B) cohort design that controls for time-lag
bias by comparing two patients at the same stage of diabetes and with similar previous
medication use (oGLD). Suissa S, Diabetes Care 2018;41:6-10



Depiction of prevalent/incident bias from comparing patients at their first-ever SGLT2i
prescription (incident users) to patients at their first insulin prescription after 2013, who could
also have used insulin previously (prevalent users), leading to potential confounding bias by

disease severity.
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e In patients with type 2 diabetes and

established atherosclerotic cardio-

vascular disease, antihyperglycemic
therapy should begin with lifestyle

management and metformin and
subsequently incorporate an agent

proven to reduce major adverse car- \a\\’O‘\ \,@\a“

diovascular events and r:ari:i|::lrw.rgstﬁj’\,&\\a@‘5

lar mortality (currently e g’bﬁm

and liraglutide), %@E&Pgeﬁ sidering

drug- spemﬁ@?&\}lglﬁtlent factors
{Tablg‘\sx\i}o N

. %\ﬁgeﬁ& with type 2 diabetes and
(0\3‘6 etiblished atherosderotic cardiovasau-

lar disease, after lifestyle management
and metformin, the antihyperglycemic
agent canagliflozin may be considered
to reduce major adverse cardiovascular
events, based on drug-specific and pa-
tient factors (Table 8.1). C*
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Impact of empagliflozin on subclinical
left ventricular dysfunctions and on the
mechanisms involved in myocardial disease
progression in type 2 diabetes: rationale
and design of the EMPA-HEART trial

Empagliflozin ]

[Ca2+]m
[Na+]eyt
\ [Ca2+]cyt

.qel
20O © O(\\le Biomarkers
\ 6\ S Renin, aldosterone, TBW
hsCRP, TNF-a, myeloperoxydase
NP, NT-proBNP, proadrenomedaullin

B
ﬁ Troponin T

Procollagen type Il

Volume
Inflammation
Oxidative stress

Myocardial injury
Myocardial stress

W > 2D, 3D Echo
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o T KB and Lipid
utilization

\I/ Glucose uptake

Subjects: DM2; n 35 + 35

Empagliflozin 10 mg vs Sitagliptin 100 mg
Natali A. et al. Cardiovasc Diabetol (2017) 16:130
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