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Outline:

1. Introduction of Coronary Artery Disease(CAD)

2. Guideline directed management and therapy of CAD

3. Role of SGLT2 inhibitors in Management of CAD



CAD: ACS and CCS “Dynamic Nature”

Coronary artery disease (CAD) is

(1)

Recent diagnosis or
revascularization
(=12 months)

)

Subclinical
phase

a pathological process
characterized by atherosclerotic
plaque accumulation in the
epicardial arteries, obstructive or
non obstructive.

Clinical presentation - either acute
coronary syndromes (ACS) or
chronic coronary syndromes

(CCS).

Cardiac risk (death, Ml)

"dynamic process' of
atherosclerosis and altered arterial
function ¢

= %

o

Long-standing diagnosis

" ACs
& .I']. month
; "ue post ACS

ACS

Revascularization

%g 12 month
post ACS

Revascularization

Having long, stable periods -

Higher risk with
insufficiently controlled
risk factors, suboptimal
lifestyle modifications
and/or medical therapy,
large area at risk of
myocardial ischaemia

Lower risk with
optimally controlled risk
factors, lifestyle changes,
adequate therapy for
secondary prevention
(e.g. aspirin, statins, ACE
inhibitors) and
appropriate
revascularization

become unstable at any time
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Epicardial coronary arteries

Mechanisms of Myocardial Ischaemia in CAD

Coronary Microcirculation

Atherosclerotic disease Vasospastic disease

Microvascular dysfunction

Impairs coronary physiology

Stable plaque Vulnerable plaque Focal/transient Persistent and myocardial blood flow
@ @ vesospasm  Vasospaam in subjects with risk factors
Reduction Plaque rupture Prinzmetal Myocardial
in CFR angina infarction
Contributes Induces severe
Thrombosis to myocardial acute ischaemia
ischaemia ‘Takotsubo’
_Demand in CAD and CMP
ischaemia Acute coronary
+ angina syndromes/infarction

These 3 mechanisms can co-exist in the same patient

Crea F et al. Eur Heart J. 2014;35(17):1101-11



Goals of Treatment in Management of CAD

Cardiac Death

Nonfatal
Ischemic Events

Disease Progression

Symptoms and Functional
Limitations




Acute Coronary Syndrome - ACS

The ACS spectrum
* Spectrum of conditions - include patients with _ -
recent Change 1mn Cl]‘nlcal Sym toms or Slgns’ Oligo/ Increasing chest Persistent chest ~ Cardiogenic shock/ Cardiac
asymptomatic pain/symptoms pain/symptoms  acute heart failure arrest

with or without changes on 12-lead ECG and

with or without acute elevations in cardiac @) el ) ° - ¥
A ; presentation < X o
troponin concentrations ‘m ﬂ\ ” iy "’ o
b O ==
Normal ST segment ST segment Malignant
depression elevation arrhythmia
* Commonly classified based on ECG at A ﬁ .
presentation and the presence or absence of L
troponin elevation into UA, NSTEMI, or
STEMI .
Z:;‘g’;'g;i NSTE-ACS STEMI
Non-elevated Rise and fall
& @
Uinstable NSTEMI ®sTEMI

angina



Overview of Initial triage, Management and Investigation of patients with
signs and symptoms potentially consistent with ACS

i ® prolonged chest pain (>15 min) and/or recurrent
ECG - interpreted ACS pain within 1 h
within 10 min. presentation
lﬁ Physical examination  Clinical history Vital signs hs-cTn? levels
Initial A.C.S.
Focused physical assessment
examination —
1 = STEMI with ver N:iTIE-g;(I:(Sfeaturesb without veNS-I:iE:-‘:i::k featuresb
1 .checking for the presence &) v e e
1 Working @
of all major pulses eencs: _A,JLL /~¢J\ ~ !\ ~
. measurement of blooc e e
' = PPCI not feasible with high risk features
pressure in both arms Early invasive
E 4000 00
according to =
5 susanltEren o patient risk PPCI  ATT Fibrinolysis Pl ATT Pl ATT
Non-immediate Intravascular Non-invasive hs-cTn? ECG
the hea rt and Iungs angiographyt Echo timaging imaging levels monitoring
Further
. . investigations \ &i / @ @
4. assessing for signs of HF —
or circulatory compromise CABG medical sherapy  messures cormrtion

Further
management

|




Modes of presentation and pathways to invasive management and myocardial
revascularization in patients presenting with STEMI

X

Onset of
symptoms

FMC
location

LS

Determine
therapeutic
strategy

Patient self presents

to hospital

y

PCl centre

_E_

PPCI
strategy

Aim:
<60 min to
wire crossing

Total ischaemic time and
sources of delay to reperfusion

i.i J
Patient with symptoms of ACS and
ECG consistent with STEMI

Non-PCl centre

Patient calls

EMS

e -0

Ambulance

PCI possible in <120 min?

=)

PPCI
strategy

|

Aim:
<90 min to
wire crossing

Immediate transfer
to PCl centre
for primary PCI

Fibrinolysis
strategy

of-

Aim:
<|0 min to
lytic bolus

Immediate transfer
to PCl centre
after fibrinolysis

J

Total Patient
ischaemic self
time presents

Patient
calls
EMS

= Patient delay
== EMS delay
== System delay

== Total ischaemic time

®ESC—

Invasive management strategies are time sensitive

Timely PCI with concomitant antithrombotic drugs — key to
reduce the ischemic risk in patients with ACS

PCI with stent deployment in the IRA during the

index procedure is recommended in patients

undergoing ppC|. 0

Emergency CABG-
Occluded IRA when PPCI not feasible/ unsuccessful and
large area of myocardium in jeopardy



Selection of invasive strategy and reperfusion therapy in patients presenting

with NSTE-ACS

@ | NN

Patient with symptoms of ACS and ECG consistent with NSTE-ACS

( Non-PCl centre Ambulance PCl centre

or

‘ Very high Immediate transfer
risk?

* Haemodynamic instability or cardiogenic shock

* Recurrent or ongoing chest pain refractory to medical treatment

* Acute heart failure presumed secondary to ongoing myocardial ischaemia
« Life-threatening arrhythmias or cardiac arrest after presentation

* Mechanical complications

* Recurrent dynamic ECG changes suggestive of ischaemia

Early/inpatient transfer
High risk? P High risk

* Confirmed diagnosis of NSTEMI based on ESC algorithms
< * GRACE risk score >140
* Transient ST-segment elevation
) * Dynamic ST-segment or T wave changes

B Inpatient transfer
)

4 (if required) e

: v

i In patients without very-high or

1 high-risk features and a low index i Early (<24 h)
1 of suspicion for unstable angina : invasive
OO SO ! strategy
v (Class Ila)

A A 4 v
Selective Inpatient Inpatient Immediate
invasive invasive invasive invasive
strategy strategy strategy strategy
(Class 1) (Class 1) (Class I) (Class 1)

& Very high
o risk

W ESC-

Very high-risk criteria:

e Hemodynamic instability or Cardiogenic Shock

e Recurrent or ongoing chest pain refractory to medical
treatment

e Acute HF presumed secondary to ongoing myocardial
ischemia

e Life-threatening arrhythmias or cardiac arrest after
presentation

e Mechanical complications

e Recurrent dynamic ECG changes suggestive of ischemia
(particularly with intermittent ST-segment elevation)

High-risk criteria:

e A confirmed diagnosis of NSTEMI

e Dynamic ST-segment or T wave changes.
* Transient ST-segment elevation.

e A GRACE risk score >140



Recommended default antithrombotic therapy regimens in acute coronary
syndrome patients

STEMI NSTE-ACS
' - 5 Antiplatelet strategies to reduce bleeding risk in the first 12 months after ACS
& PPCI PPCI Angiography
S <24 h
Anticoagulation Enoxaparin | Bivalirudin | | Fondaparinux| |  UFH || Enoxaparin | | Fo Abbreviated DAPT strategies DAPT de-escalation strategies
(Class lla)  (Class lla) (Class | (Class lla)

SR In HBR and
patients non-HBR patients Potent P2Y , inhibitor-based DAPT
only

Routine
antiplatelet
pretreatment

Aspirin + Prasugrel OR Aspirin + Ticagrelor

Invasive Coronary Angiography

eQ? Proceeding to PCI 6 month
Choice of Prasugrel >  Ticagrelor | B DAPT
P2Y 2 inhibitor® (Class lla)

Time

2 (Months)

Default DAPT -
strategy for the me
first 12 months (tmenths)

after ACS¢ 9

P2Y,, inhibitor
or
aspirin monotherapy

Default strategy
beyond the first
12 months

after ACS v

@ESc—




Chronic Coronary Syndrome - CCS

* Defined by the different evolutionary phases of CAD, excluding situations in which an
acute coronary artery thrombosis dominates the clinical presentation. (i.e. ACS)

* Most frequently encountered clinical scenarios are:
(i) patients with suspected CAD and ‘stable’ anginal symptoms, and/or dyspnoea

(i1) patients with new onset HF or LV dysfunction and suspected CAD

(iii) asymptomatic and symptomatic patients with stabilized symptoms <1 year after an
ACS, or patients with recent revascularization

(iv) asymptomatic and symptomatic patients >1 year after initial diagnosis or
revascularization

(V) patients with angina and suspected vasospastic or microvascular d/s

(vi) asymptomatic subjects in whom CAD is detected at screening



Approach for the initial diagnostic management of patients with
angina/Dyspnoea and suspected coronary artery disease

STEP I Assess symptoms and perform clinical investigations Unstable angina? Follow ACS guidelines

STEP2  Consider comorbidities and quality of life Revas:;::i:;llgzatlon Medical therapy®

sTgp3  Resting ECG, biochemistry, chest X-ray in selected LVEF <50% Heart failure management
patients, echocardiography at rest® e Functional non invasive

€ f chest pai T i =
STEP 4 Asses{ pre-est probabilty and clnicllikeihood of CADY| -ause of chest pain e B tagih = siess (LR o
stress echocardiography,
Offer diagnostic testing SPE CT, PET,
g BPorary CTA myocardial contrast
03 g-), — Choice of the test based on clinical ' Il':vas;-i:eh echocar dlogr ap hY’ or
STEP 5 “g’_"g" likelihood, patient chal.'act‘e‘ristics 1 ngi\c:JgFR;I’DFFyR)e contrast CMR.
5% and preference, availability, ~~——g,,  Testing for ischaemia . . .
a as well as local expertise* (imaging testing preferred) * Anatomical non invasive

test - coronary CTA
Very low Clinical likelihood of obstructive CAD Very high s Exercise ECG

STEP 6  Choose appropriate therapy based on symptoms and event riské

©ESC 2019
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Decision tree for
patients undergoing
invasive coronary
angiography

| & |

Angina symptoms

Documented
ischaemia

Documented
ischaemia

* Documented ischemia - Large area of ischemia (>10% of LV)
* Diameter stenosis >90%

* FFR <0.80 or iwFR <0.89 in major vessel

* [VEF £35% due to CAD

+ Diameter stenosis * Diameter stenosis

>90% >90%
I * FFR <0.80 or iwFR Large area * FFR <0.80 or iwFR
= <0.89 in major of ischaemia <0.89 in major
Identify lesions with * LVEF £35% due * LVEF £35% due
FFR <0.80 or to CAD to CAD
iwFR <0.89
J ¥ J l l

Consider revascularization on top of medical therapy

13




Long-term Management after ACS and in CCS

Long term treatment after ACS

Discharge on cardio-

Arrange OPD review to ! !

Yt .
’ ':‘:. b protective medications, ® b1 manage co-morbidities
g 6 start lifestyle management w and discuss patient goals
L

b
and refer to cardiac rehab and preferences STEP |

Treatment goals

@ ©@© @

Continue optimal Lar
pharmaco|ogi<r:)a.| and Reach and sustain risk

Support healthy

lifestyle choices . . factor treatment targets
cardio-protective treatment

4 2
Smoking cessation Antithrombotic Systolic BP

therapy <130 mmHg
and diastolic
BP <80 mmHg Intensified treatment based on:
(if tolerated)

Residual |10-year CVD risk
Healthy diet Lifetime CVD risk and treatment benefit?

therapy Comorbidities, frailty
Patient preferences
Regular exercise E

Annual influenza LDL-C <1.4 mmol/L
vaccination (<55 mg/dL)

AND

Lipid-lowering

Healchy weight
Promote drug
adherence and
persistence
+
Psychosocial other treatments HbA | c <53 mmeol/mol
management as appropriate® (<79%)°

N

e

Y



mmended nal patentswith CC5

Llp id lower ng ther apy Fa patent’s gol is not achved with the mimum tlerated dose of st combinati

3730
( _ Tecommended.
@ Lipid lowering therapy in ACS patients ) :
During admission ] For patients at very higlskowho do ot achieve ther goal on a maximum tolerated dose of statn and ezetimibe
[ | combination with \eCSKS nhibitor is pkommended.
el —
Treatmentgoal
I ] ! ! forLDLC AR | Tcome s et %
Initiate Change to 1 or g 3'0 mmOV L N - 3 F
high-potency high-pgtency ‘ LOW .Young pakirs (HDM ) years;T20M<50years) Wwith DM
high-dose statin high-dose statin (116mg/d'-) X duration QOYEBTSWMM other risk factors
(Class 1) (Class I ™
Combination Combination r d +SCORE 25% and<10%
_ thera_py _ theraPy -Markedly elevated Slf‘gb risk factors, in pamwlar TC-8 mmolﬂ.(310
i statn and ih s and mg/dLor LDLC >4.9mmolL. (190 g or BPZ8YLI0 mmkg
(Class llb) (Classlly) ¥ FH without other major i factors
' *Moderate CKD (eGFR 30-59ml/min)
M *DMwjo target organ damage, with DM
Outpatiant follow-tp 1.8mmol/L duration 210years or other additional risk factor
After -6 weeks b 0 — -
&250% (70mg/dL) o +ASCVD) (clinical/imaging)
) reduction N, /e
add(é;“;‘;"}’)"be fom acsk N FH with ASCVD orwith another major ik factor
~ On highest tolerated statin POLTE lAmmOl/ L M “Severe O(D(QGR <30ml/min)
and ezetimibe, add PCSK9i (55 mg/dL) "\ | DM targetorgendamage:23 major riskfactors;
N (Cassh "Jr earlyonset of TIDMoflong curation (>20 years
After further 4—6 weeks ‘\
\‘\ u
. g
Low Moderate High  very-High CVRisk 0
THRURING, N 50 1 2019 ESC/EAS Guidelinesfor the management of dyslipidaemias lipidmodification to reduce
cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheﬁeh2455)

\ @ESsc—




Recommendations of cardio-protective treatment for event

prevention in ACS and CCS

Beta-blockers

Beta-blockers are recommended in ACS patients

with LVEF <40% regardless of HF symptoms.gm'sm‘
872

Routine beta-blockers for all ACS patients regardless

of LVEF should be considered.””%%73-%78

RAAS system inhibitors
Angiotensin-converting enzyme (ACE) inhibitors
are recommended in ACS patients with HF

: . : e d
symptoms, LVEF <40%, diabetes, hypertension, and/
or CKD.195813-817.879
Mineralocorticoid receptor antagonists are
recommended in ACS patients with an LVEF <40%
and HF or diabetes.***%

Routine ACE inhibitors for all ACS patients

regardless of LVEF should be considered *1¢8"/

Other drugs
Beta blockers are recommended in patients with LV dysfunction or systolic . .
In patients with a previous STEMI, long-term oral treatment with a beta-
lla
blocker should be considered.

ACEinhibitors

ACE inhibitors (or ARBs) are recommended if a patient has other conditions (e.g. heart
failure, hypertension, or diabetes).

ACE inhibitors should be considered in CCS patients at very high risk of cardiovascular " l

events, 2
z]

16



Diabetes and CAD

* ACS patients with DM- more commonly present with non-specific symptoms ——p delays in both diagnosis
and access to treatment

* Have more advanced CAD at diagnosis and worse long-term prognosis

* All patients with ACS, regardless of a history of DM, should have their glycemic status evaluated during
hospitalization

* Recent trial evidence shown that reduction in the risk of new ACS events, HF, and renal impairment with
SGLT?2 inhibitors and GLP-1-RA - independent of baseline HbAlc levels



Management of CAD in DM

Cardiovascular disease

Type 2 diabetes mellitus

)

Patient

presentation

Treatment

Evaluation  Confirmed | ' Confirmed ' Confirmed
CVD and
type 2 diabetes mellitus
1 1 v
‘.» I Type 2 diabetes mellitus I I Type 2 diabetes mellitus I I Type 2 diabetes mellitus I
Diagnosis and ASCVD and HF and CKD
To reduce heart failure
To reduce cardiovascular risk hospitalization in all patients To reduce cardiovascular
‘Q) independent of glucose control with T2DM and HF and kidney failure risk
g (HFpEF, HFmrEF, HFrEF)

All therapies are recommended independent of glucose control and
in addition to standard of care

or severe TOD

_piabetes 210%
REL

Risk assessment for patients with type 2 diabetes based on the presence of
ASCVD/severe TOD and 10-year CVD risk estimation via SCORE2-Diabetes

18



Recommendations for glucose-lowering treatment for patients with type @ ESC
2 diabetes and ASCVD to reduce cardiovascular risk (1)

Recommendations Class Level
It is recommended to prioritize the use of glucose-lowering agents witlproven CV.
benefits folldwed by agents witk{proven CV safetpover agents without proven CV I C

benefit or proven CV safety.
Sodium—glucose co-transporter-2 inhibitors
GGLT2 inhibitgrs with proven CV benefit are recommended in patients with T2DM

and ASCVD to reduce CV events, independent of baseline or target HbAlc and |
independent of concomitant glucose-lowering medication.

Glucagon-like peptide-1 receptor agonists

GLP-1 R@th proven CV benefit are recommended in patients with T2DM and
ASCVD to reduce CV events, independent of baseline or target HbAlc and |
independent of concomitant glucose-lowering medication.

©ESC

WWW rdi r / idelin 2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes
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Glucose lowering treatment in DM with CAD based on evidence

To reduce CV risk independent of glucose control?

GLP-1 RA®P SGLT2 inhibitor®
(Class 1) (Class 1)
Independent of HbAlc

Independent of concomitant glucose-lowering medication

|

For additional glucose control

Glucose-lowering agents with suggested CV benefit

Metformin
(Class lla)

Pioglitazoned
(Class lIb)

Glucose-lowering agents with proven CV safety
DPP-4 inhibitors (sitagliptin, alogliptin, linagliptin)®
Ertugliflozinf
Sulfonylureas (glimepiride or gliclazide)
Insulin glargine or insulin degludec

Other GLP-I RAs (lixisenatide, exenatide ER, oral semaglutide)

Glucose-lowering agents without CV safety evaluation
E.g. short-acting insulins

E.g. other sulfonylureas

Pooled estimate

Q statistic P = 0.27; 12 = 23.4%)

ASCVD (
C

——
Pt

(
Pooled estimate
(Q statistic P = 0.34;12 = 11.8%)
No ASCVD
CETETIEED
T

Pooled estimate
(Q statistic P = 0.10; 12 = 56.5%)

Treatment Placebo
Rate/ 1000 Rate/1 000 Hazard ratio
patient-years patient-years (95% Cl)
374 439 o 0.86 (0.74-0.99)
269 315 o 0.86 (0.75-0.97)
226 242 o 0.93 (0.84-1.03)
38.7 48.7 —e— 0.80 (0.67-0.95)
40.0 403 . 099 (0.88-1.12)
0.90 (0.85 -0.95)
T T \
0.25 0.5 1.0 20
«— —
Favours Treatment Favours Placebo
Treatment Placebo
Rate/ 1000 Rate/1 000 Hazard ratio
patient-years patient-years (95% CI)
37.4 439 o 0.86 (0.74-0.99)
34.1 413 ot 0.82 (0.72-0.95)
368 410 o 090 (0.79-1.02)
55.6 65.0 ——-H 0.85 (0.69-1.06)
40.0 40.3 = 0.99 (0.88-1.12)
0.89 (0.84 —0.95)
15.8 155 —a 0.98 (0.74-1.30)
13.4 133 —— 1.01 (0.66-1.20)
22.0 327 ——— 0.68 (0.49-0.94)
0.94 (0.83 -1.07)
I T \
0.25 05 1.0 20
Favours Treatment Favours Plac2bo

P interaction = 0.63



Evidence of SGLT-2 inhibitors in Mx of CAD

= SGLT?2 is the glucose transporter, reabsorbs

approximately 90% of glucose in the proximal SGLT2 inhibition reduces renal glucose reabsorption
Collecting
duct
Glomerulus
Proximal ) B
tubule Distal
tubule

= Little glucose excreted in the urine through
sodium glucose co-transporters (SGLTSs)

= Type 2 diabetes - dysregulation of glucose
homeostasis

= SGLT?2 is a therapeutic target for the
management of type 2 diabetes

Loop of Henle

-10to 80 g/day
(~280 to 320 kcallday)

Wright EM. Am J Physiol Renal Physiol 2001:280:F10-F18. Lee YJ et al. Kidney Inf Supp! 2007-106:527-535. $VIERTIS CV
Han S et al. Diabetes 2008;57:1723-1729. Inzucchi SE et al. Diabetes Care 2015,38:140-149.

SGLT1, sodium-glucose cotransporter 1; SGLT2, sodium-glucose cotransporter 2.



Various types of SGLTs

Transporter

SGLT1

SGLT2

SGLT4
SGLTS
SGLT6

SMIT1

Substrate

Glucose, galactose
Glucose

Galactose

Glucose and mannose
Not known
Myo-inositol, glucose

Myo-inositol, glucose

Distribution

Intestine, trachea, kidney, heart, brain, testis, and prostate

Kidney, brain, liver, thyroid, muscle, and heart

Intestine, kidney, liver, brain, lung, trachea, uterus, and pancreas
Kidney
Brain, kidney, and intestine

Brain, heart, kidney, and lung

The definitions of balanitis, dysuria, hyperhidrosis, myo-inositol, and nocturia can be found in the glossary.

= Two types of SGLTs, SGLT1 and SGLT?2, important for the reabsorption of filtered
glucose from the kidney with different functions



SGLT2 vs SGLT1

SGLT2

= High-capacity transporter, but low affinity for glucose.

=  One molecule of glucose is co-transported for each Na* ion.

= About 90% of renal glucose reabsorption is carried out by SGLT2 in first segment of the proximal tubule.

= Major transporter of glucose in the kidney.
SGLT1

= Low-capacity transporter, but high affinity for glucose.
=  One molecule of glucose is co-transported for 2 Na* ions.
= About 10% of renal glucose reabsorption is carried out by SGLT1 located in the third segment of the proximal tubule.

=  Major transporter of glucose in the intestines.



SGLT2 inhibitors

MOA of SGLT2 inhibition:

= SGLT?2 inhibitors block transport of glucose by SGLT2 competing with glucose for binding sites

= They reduce the T, , of glucose reabsorption in the proximal tubule, leading to urinary glucose excretion
at a lower threshold concentration

Potential benefits of SGLT?2 inhibitors:
" Lowers plasma glucose
" Weight loss
= Improves B-cell function and insulin resistance

" Lowers blood pressure



Cardiovascular protection mechanisms of SGLT2 inhibitors

" Multiple direct & indirect mechanisms
p

" Improve many aspects : hemodynamics, metabolism, oxidative stress
& inflammation

= Cardiovascular benefits are not related to anti-hyperglycemic effect of
SGLT?2i.



'

| Cardiac Na+/H+
exchanger

Y

T Natriuresis

Cardiovascular protection mechanisms of SGLT?2 inhibitors

SGLT2i

'

'

1 Glycosuria

v

T Renal protection

1 Osmotic diuresis

1T Urinary volume

;

;

y 1 Ketone body
1 Systematic | Circulating | Plasma uric production and
blood pressure volume acid level utilization
* Y

| Blood glucose

and glucotoxcity

| Body weight and

fat

| Cardiac preload and afterload

| Oxidative stress
and inflammation

T Cardiac energy |
metabolism

v

Improvement of cardiovascular structure and function

Cardiovascular benefits of SGLT2i

26



Cardiovascular benefits

* Glycemic control & attenuation of glucotoxicity

= Natriuresis, diuresis & reduction in plasma volume

* Reduction in BP

* Amelioration of endothelial dysfunction & vascular stiffness
* Improvement of cardiac energy metabolism

* Inhibition of cardiac Na+/H+ ( attenuation of cardiac remodeling &
fibrosis )

* Improvements in cardiac structure & function
= Attenuation of inflammation

* Reduction in serum uric acid level



Empagliflozin, Cardiovascular Outcomes, and Mortality in Type 2 Diabetes
EMPA REG OUTCOME

A Primary Outcome . . . B Death from Cardiovascular Causes
_ o ouem  P<0.001 for noninferiority t " e
Pt with type 2 DM at high risk for _ 121 Paeso s '
CV events (7020)- randomized 2 159 =
H azard ratio, 0. .02% 74-0. E 6 azard ratio, 0. % .49-0. s
1:1:1 fashion tO Empag“f|02|n ; . g=0_oifo:sbsei?o£i9;02/ Cl, 0.74-0.99) 1CE)mpag|iﬂozin - ;:'(0_031 tio, 0.62 (95% CI, 0.49-0.77) Empagliflozin
3 Y7 ER
10mg/25mg/Placebo 2 = 2 7
Followed up — 3.1 yrs S F o
590sites/42 countries O N
0 6 12 13 24 30 36 0 48 0 6 12 18 2 30 36 0 48
Month Month
R R No. at Risk No. at Risk
Prlma ry com pOSIte outcome - Death Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370 Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
f d | f t | Placebo 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo 2333 2303 2280 2243 2012 1503 1281 825 177
rom cardiovascular causes, nontata
myoca I’dla| Infa rCt|On, or n0nfata| C Death fromAnyCl:Ese D Hospitalization ﬂ:;:'-Heart Failure o
St ro ke :\O‘ Placebo E‘s\‘ 6 4_ 1
€ ’ E- 5]
. 5 1 hazar ratio, 0.68 (95% Cl, 0.57-0.82) E Hazard ratio, 0.65 (95% CI, 0.50-0.85) o
Key seconda ry comp05|te outcome - 'F;; P<0.001 £§ 41 P=0002 Empagliflozin
. . . . - R
Primary outcome plus hospitalization e £ 2.7
for unstable angina : £
0+ 0
0 0 6 12 18 24 30 36 42 43
Month Month
No. at Risk No. at Risk
Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414 Empagliflozin 4687 4614 4523 D@27 3988 2950 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo 2333 2271 2226 2173 1932 1424 1202 775 168




EMPA-REG OUTCOME: Summary

Patients with type 2 diabetes at high risk for cardiovascular events who received empagliflozin, as
compared with placebo, had a lower rate of the primary composite cardiovascular outcome and of
death from any cause when the study drug was added to standard care

14% 38% 32% 35% 39%
m (] |
w QP @ =i ¢
J 3P-MACE J CV death J All-cause J, Heart failure J InC|dent or
mortality hospitalisations worsening
nephropathy

The overall safety profile of empagliflozin was consistent with previous clinical trials and
current label information

29



Canagliflozin and Cardiovascular and Renal Events in Type 2
Diabetes (CANVAS Program)

- Integrated data from two trials

-Total of 10,142 participants with type 2 diabetes and high cardiovascular risk

-Randomly assigned to receive canagliflozin or placebo

- Followed up for 188.2 weeks

- Primary outcome - composite of death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke

- Rate of the primary outcome was lower with canagliflozin than with placebo (occurring in 26.9 vs. 31.5, P<0.001 for
noninferiority; P=0.02 for superiority).

-Possible benefit of progression of albuminuria and composite outcome of a sustained 40% reduction in the estimated
glomerular filtration rate, the need for renal-replacement therapy, or death from renal causes

-Increased risk of amputation primarily at the level of the toe or metatarsal.

30



Canagliflozin and Cardiovascular and Renal Events in Type 2
Diabetes (CANVAS Program)

2018 Diabetes Conada CPG — Chapter 23. Cardiovascular Protection in People with Diabetes

Key Efficacy Outcomes in the CANVAS Canagliflozin reduced CV events

Prog Fam CV death, non-fatal MI, or non-fatal stroke
. Dutcome PBO CANA HR P or95%Cl NNT5S
Hazard ratio (95% CI) (per 1000 pt-y)
. ] ] : 0 0001 . f . t CV death, M, stroke 315 269 0.86 0.02 44
CV death, nonfatal myocardial infarction, ol g f 601581?1?)'2;0?%' y —— s | 1 [ 0w | oraoe
or nonfatal Stl‘OkE | I 20 Naonfatal MI 116 9.7 035 | (0.69-1.05)
CV death |—Q—§-| :E- o Nonfatal stroke 8.4 71 | 080 | (0.71-1.15) Placebo
) . ) : .?_, Hosp. heart failure 87 5.5 0.67 (0.52-0.87) 63 Canagliﬂozin
Nonfatal myoca rdlal Infa rCtlon : IE 16 7 All-cause mortality 195 17.3 (0.74-1.01)
I 7] i
Nonfatal stroke —— > 14
: c 12 -
Hospitalization for heart failure —— 2 10 .
| -
CV death or hospitalization for heart failure = 2 8 HR 0.86
. | o 6 - 95% C1(0.75,097)
All-cause mortality e c P < 0.001 for non-inferiority
1 4 = _ . .
. o ! 1% p=0.02 for superiority
Progression of albuminuria 4 E 2
Renal composite —— 0 I | |
‘ i | 0 1 2 3 4 5 6
05 10 20 3785 3566 4343 2555 2460 2363 1661
4347 4153 2942 1240 1187 1120 @i

Favors Canagliflozin  Favors Placebo

Meal B et al. N Engl ] Med 2017 DOI-10.1056/MEIJMoa1611925



Dapagliflozin and Cardiovascular Outcomes in Type 2 DM patients
DECLARE - TIMI 58

- 17160 patients with type 2 diabetes with established CV Disease (6974) or Multiple Risk Factors (10186), receive either
dapagliflozin 10 mg or placebo, follow up — 4.2 years, 882 sites in 33 countries

- Primary safety outcome - composite of major adverse cardiovascular events (MACE), defined as cardiovascular death,
myocardial infarction, or ischemic stroke

- Primary efficacy outcomes - MACE and a composite of cardiovascular death or hospitalization for heart failure

- Secondary efficacy outcomes - Renal composite (240% decrease in estimated GFR to <60, new end-stage renal disease,
or death from renal or cardiovascular causes) and death from any cause
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Dapagliflozin and Cardiovascular Outcomes in Type 2 DM patients

DECLARE - TIMI 58
D

DECLARE
TINI-58

Primary Endpoints

&

MACE

CVD/HHF

4.9% vs 5.8%
HR 0.83 (0.73-0.95)
P(Superiority) 0.005

8.8% vs 9.4%

HR 0.93 (0.84-1.03)
P(Noninferiority) <0.001
P(Superiority) 0.17

Probability of event
Probability of event

T T T T T T T T T T T T T T T T T
o 150 360 540 720 P00 1080 1260 1440 o 180 360 40 720 200 1080 1260 1440

Analysis time (days) Analysis time (days)

B BRIGHAM AT HARVARD MEDICAL SCHOOL
BRIGHAM AN
@ WOMENS HOSPITAL g TEACHING HOSPITAL

Significantly lower rate of cardiovascular death and
hospitalization for heart failure than placebo but did
not result in a significantly lower rate of MACE

Dapagliflozin was noninferior to placebo with respect to the
composite safety outcome of cardiovascular death, myocardial
infarction, or ischemic stroke (MACE)

DECL ARE
TIN-55

Secondary Endpoints

@

1t Renal Composite EP
40% ) eGFR, ESRD, Renal or CV death

4.3% vs. 5.6%
HR 0.76 (0.67-0.87)

All-Cause Mortality

6.2% vs 6.6%
HR 0.93 (0.82-1.04)

e P<0.001 — P=0.20
5% %%
g 4% "
s
2 o
& 2%
2 106 |
£ 20
1% -
126 —
0% T T r T T e oo - g . . Dmapinonss
° 180 360 S0 720 900 1080 1260 1440 o 150 sen s 7o oo 10so 1260 1430
Anabyss tme (days) Amnalysis time (days)
Table 2. Safety Events.*
Dapagliflozin Placebo Hazard Ratio
Event (N=28574) (N=8569) (95% C1) P Value
no. (96)
Serious adverse event 2925 (34.1) 3100 (36.2) 0.91 (0.87-0.96G) <0.001
Adverse event leading to discontinuation 693 (8.1) 592 (6.9) 1.15 (1.03—1.28) 0.01
of trial regimen
] Major hypoglycermic event 58 (0.7) 83 (1.0) 0.68 (0.49-0.95) 0.02
Diabetic ketoacidosis 27 (0.3) 12 (0.1) 2.18 (1.10-4.30) 0.02|
—
Amputation 123 (L.4) 113 (1.3) 1.09 (0.84—1.40) 0.53
Fracture 457 (5.3) 440 (5.1) 1.04 (0.91-1.18) 0.59
Symptoms of volume depletion 213 (2.5) 207 (2.4) 1.00 (0.83-1.21) 0.99
Acute kidney injury 125 (1.5) 175 (2.0) 0.69 (0.55-0.87) 0.002
Genital infection 76 (0.9) 9 (0.1) 8.36 (4.19-16.68) <0.001 I
rinary tract infection 127(1.5) 133(1.0) 0.93(0./3-1.13) 0.54
Cancer 431 (5.6) 486 (5.7) 0.99 (0.87-1.12) 0.83
Bladder cancer 26 (0.3) 45 (0.5) 0.57 (0.35-0.93) 0.02
Breast cancer 36 (0.4) 35 (0.4) 1.02 (0.64-1.63 0.92
Hypersensitivity 32 (0.4) 36 (0.4) 0.87 (0.54-1. 0.57
Hepatic event 82 (1.0) 87 (1.0) 0.92 (0.68-1.25) 0.60




Canagliflozin and Renal Events in Diabetes with Established Nephropathy
Clinical Evaluation (CREDENCE Trial)

e Primary Outcome: o .
Objectives
) ESKD, Doubling of Serum Creatinine, or Renal or CV Death CV Death or Hospitalization for Heart Failure

In people with T2DM, eGFR 30 to 90 mL/min/1.73 m2, and UACR 300 to 5000 mg/g

~
L X . . . -~ 25
who are receiving standard of care including a maximum tolerated dose of an ACEi or @ 25 - 5 H ; 9 - — Placebo
are A AL P . _ - - azard ratio, 0.69 (95% CI, 0.57-0.83)
ARB, to assess whether canagliflozin compared with placebo reduces > Ea_z%rgg;g:, 0.70 (95% CI, 0.59-0.82) 340 participants £ | P<0.001 ' ' — Canagliflozin
. =0 20
Primary: § 21 / %
» Composite outcome of ESKD, doubling of serum creatinine, or renal or CV death 2 5 ~ 245 participants £ 55 - 253 participants
£ 154
Secondary: -‘5 i 179 participants
« CV death or hospitalization for heart failure 3 10 210
¢ Major cardiovascular events (3-point MACE: CV death, MI, or stroke) E E 5
 Hospitalization for heart failure 2 % - Placem? ) 2
. .. - — Canagliflozin L
» ESKD, doubling of serum creatinine, or renal death E 0 £,
T T T T T T 1 m T T T T T T 1
s CV death & 9 6 12 18 24 30 36 42 ) 6 12 18 24 30 36 22
o All-cause mortality Months since randomization Months since randomization
. - . . - - . N X t i k .
¢ CV death, MI., stroke, hospitalization for heart failure, or hospitalization for ) OPE?Q;D 219 217 212 200 s 19 1 7 No.P EESEE o s - » - . o -
unstable angina e Canagifiozin 2202 nn 2132 2077 1788 1226 668 199
Summary
Primary Hazard ratio P value
(95% CI)
1. ESKD, doubling of serum creatinine, or renal or CV death 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, MI, 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
_ ] _ _ Not formally
7. All-cause mortality 0.83 (0.68-1.02) tested
8. CV death, MI, stroke, hospitalization for heart failure, or _ _ Not formally
hospitalization for unstable angina 0.74 (0.63-0.86) tested
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The VERTIS CV Trial

Cardiovascular Outcomes Following Ertugliflozin Treatment in Patients with
Type 2 Diabetes Mellitus and Atherosclerotic Cardiovascular Disease

*
Study design CV death
/ Y
‘ Multicenter, randomized, double-blind, placebo-controlled, event-driven trial 1504 6.2% (ertugliflozin) vs 6.7% (placebo)
~ - ~ 125 HR, 0.92 (95.8% CI, 0.77, 1.11)
Randomization 1:1:1 :,\‘3\ ¥ P=0.39
! ] ] 5100
Ertugliflozin 5 mg Ertuglifiozin 15 mg o Placebo
c
(. ) o E 7.5
Primary endpoint (non-inferiority): 2
+ Composite outcome of MACE (CV death, nonfatal MI, nonfatal stroke) 12]
Ve ~ = ™ E 5.0
[ Secondary endpoints (superiority): \[ Other prespecified endpoints: ) ©
+ Composite outcome of CV death/HHF + Individual components of + Fatal or nonfatal Ml o 25 Ertugliflozin
« CVdeath MACE = Fatal or nonfatal stroke -~ ]
* Renal composite (renal death, + Composite of MACE-plus « HHF
dialysis/transplant, doubling of serum (MACE plus hospitalization + All-cause mortality 0.0
\ creatinine) A for unstable angina) ] ' J T T T T T
- AN / 0 6 12 24 36 48 60
it Month 05 1186 227
H . * Placebo 2747 2724 2684 2612
Prlmary OUtcome- MACE All Ertugliflozin 5499 5436 5374 5245 2866 2409 438
CV death, nonfatal MI, or nonfatal stroke .
HHF
204 11.9% (ertuglifiozin) vs 11.9% (placebo)
HR, 0.97 (95.6% Cl, 0.85, 1.11)
. P<0.001 for non-inferiority 5 2.5% (ertugliflozin) vs 3.6% (placebo)
§ 15 4 HR, 0.70 (95% CI, 0.54, 0.90)
+ Placebo & 44 P=0.006
¢ =
[0} ac) Placebo
£ 10- o 3
= iflozi £
2 Ertuglifiozin =
8 g 2
© 5 2
o ©
0. 14 Ertugliflozin
0 T T T T T T 0 T r T T T T
0 6 12 24 36 48 60 0 6 12 24 36 60
No. at risk Month No. at risk Month 3%
Placebo 2745 2663 2580 2180 1027 769 134 Placebo 2747 2701 2635 2534 1361 1119 219

All Ertugliflozin 5493 5346 5203 4448 2216 1690 272 All Ertugliflozin 5499 5396 5297 5119 2766 2286 402



SGLT2 Inhibitors, Cardiovascular
and Renal Outcomes in Patients
with Type 2 Diabetes

Systematic Review and Meta-analysis

Baseline characteristics of patient populations by trial

StUdles |"C|Ud9d EMPA-REG | CANVAS | DECLARE-
OUTCOME' | Program? TIM| 583 VERTIS CV

. . . SGLT2 inhibitor Empaglifiozin - Canaglifiozin  Dapaglifiozin ~ Canagliflozin  Ertugliflozin
+ All analyses were primarily conducted on the total patient . o0 01 e -
population of each of the 6 trials identified: Duraion of folow-up, medien, y p s iy
years ' ' ' ' '
A + SD, 63186 63.3+8.3 63.9+6.8 63.0£9.2 64.4+8.1
~EMPA-REG OUTCOME' o5 e R SR YE
CANVAS Trials Pro ram2 Female, % 285 358 374 339 30.0
- g HbA1c, mean + SD, % 81408 82409 83+12 83+13 82+10
* CANVAS Diabetes duration, mean + SD
« CANVAS-R years ’ T NA 13578 118178 158186 13.0£8.3
-DECLARE-TIMI 583 Established CV disease, % 100 65.6 406 50.4 100
_ CREDENCE4 History of HF, % 10.1 144 10.0 14.8 237
Reduced kidney function (eGFR
-VERTISCV <60 mUmin1.73 m2). % 259 20.1 74 59.8 219

CV, cardiovascular; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HF, heart failure; NA, not available; SD, standard deviation . I
1. Zinman B et al. N Engl J Med 2015;373:2117-2128. 2. Neal B et al. N Engl J Med 2017;377:644-657. 3. Wiviott SD et al. N Engl J Med 2019;380:347-357 ;ﬁ \/é@ \5 ()J 68
4 Perkovic V etal N Engl J Med 2019; 380:2295-306



Time to first MACE Time to CV death

MACE Treatment Placebo CV DEATH Treatment Placebo
Rate/1000 Rate/1000 Hazard ratio Rate/1000 Rate/1000 Hazard ratio
patient-years patient-years (95% CI) patient-years patient-years (95% Cl)
EMPA-REG OUTCOME 374 43.9 e 0.86 (0.74-0.99) EMPA-REG QUTCOME 12.4 20.2 . 0.62 (0.49-0.77)
CANVAS Program 26.9 315 - 0.86 (0.75-0.97) CANVAS Program 16 12.8 o 0.87 (0.72-1.06)
DECLARE-TIMI 58 226 24.2 ° 0.93 (0.84-1.03) DECLARE-TIMI 58 7.0 7.4 . 0.98 (0.82-1.17)
CREDENCE 387 487 e 0.80 (0.67-0.95) CREDENCE 19.0 24.4 e 0.78 (0.61-1.00)
VERTIS CV* 40.0 403 X ] 0.99 (0.88-1.12) VERTIS CV 17.6 19.0 —e— 0.92 (0.77-1.10)
Pooled estimate . 0.90 (0.85-0.95) Pooled estimate <> 0.85 (0.78-0.93)
(Q statistic P =0.27; 1> = 23.4%) (Q statistic P =0.02; I?= 64.3%)
o.|25 0‘.5 1.0 2.‘0 0.55 0(5 1.0 2!0
<+ E— <+ —_—>
Favors Treatment Favors Placebo Favors Treatment Favors Placebo

Meta-analysis of SGLT2 inhibitor trials demonstrated a
reduction in the primary ASCVD-based composite of time to
first event of CV death, M, or stroke

Neither Dapa nor Ertu reduced the risk of MACE, but both
reduced risk of HF hospitalization

Time to first HHF Time to first renal composite outcome
Treatment Placebo Treatment Placebo
HHF _ RENAL _
Rate/1000 Rate/1000 Hazard ratio . Rate/1000 Rate/1000 Hazard ratio
patient-years patient-years (95% CI) COMPOSITE patient-years patient-years (95% ClI)
EMPA-REG OUTCOME 94 145 T 0.65 (0.50-0.85) EMPA-REG OUTCOME 6.3 11.5 o 0.54 (0.40-0.75)
CANVAS Program 55 87 —— 0.67 (0.52-0.87) CANVAS Program 5.5 9.0 —0— 0.60(0.47-0.77)
DECLARE-TIMI 58 6.2 85 . 073 (0.61-0.88) DECLARE-TIMI 58 37 7.0 e 0.53 (0.43-0.66)
CREDENCE 157 253 ® | 0.61(0.47-0.80) CREDENCE 270 404 ® 0.66 (0.53-0.81)
VERTIS CV 73 10.5 —e— 0.70 (0.54-0.90) VERTIS CV 9.3 15 —o— 0.81(0.64-1.03)
Pooled estimate - 0.68 (0.61-0.76) Pooled estimate - 0.62 (0.56-0.70)
(Q statistic P = 0.85; I’= 0.0%) (Q statistic P = 0.09; I’= 49.7%)
[ T 1
0 55 0‘5 10 2‘0 0.25 0.5 1.0 2.0

e —
Favors Treatment Favors Placebo Favors Treatment Favors Piabgbo



Empagliflozin in acute myocardial infarction: the EMMY trial

Empagliflozin following severe myocardial infarction

A

\

Creatine kinase > 800 U/I
Troponin T/I-level > 10x ULN

Empagliflozin

476

® O
Y &
¥

Primary outcome

A

Multicentre, double-blind RCT

Lol

Empagliflozin

€

Secondary outcomes

s K,

| Ee
T

4 LVESV
4 LVEDV

-Total of 476 people with acute myocardial infarction were randomized to

either empagliflozin 10 mg or matching placebo once daily within 72 h of

acute percutaneous coronary intervention

-The change in NT-pro BNP concentrations, echocardiographic functional
and structural parameters (LVEF, E/e, LVEDV, LVESV) over 26 weeks of

treatment was evaluated

Changes in echocardiographic parameters by treatment group

A LVEF B

Empagliflozin 10
== Pplacebo

Ele’

—= Empagliflozin
=== Placebo

4 NT-proBNP é 1% T é
@ /////1 s O .
2 10 T =——__n g \Wﬂ_df_———j
3 i 2 5 Y —— 1
£ 1 | g T
£ /l P !
o0 o0
= =
% decline across all visits in NT pro BNP concentration  : R
B 2 B o
@ @ e
A o < Moo = 30
24 Ny Baseline Week 6 Week 2 T TS e
4 Empag! . 0.0 43 76
@ 61 N = Puacede EMpaguniozin 0.0 88 1.1 o 0.0 44 3.5
_§ 8 EMpagifiozin 0.0 4.2 97
510 =" C LVESV D LVEDV
£ -121 < 20 === Empagliflozin 30 == Empagliflozin
"érM” % === placebo % === placebo
2-16 = &
£ 181 X < T -
S5 a k4 / 2
$ -204 S -; I 1 g T
a 22 — ——
- - ug g \g 3 TSI o l
z : =l : L —
-26 2 g —— g e T
28 < J < 1
Baseline Week 6 Week 12 Week 26 E 1 E
L kg
0.0 -11.0 -18.4 236 e £ e
0.0 -11.7 -19.6 -25.9 W Woeok 26 Basoline Wook 6 20 Woek 2
c 0.0 89 1221 0.0 0.7 148
0.0 59 2.2 00 96 59




Dapagliflozin in MI without DM or HF
DAPA MI

* MI (STEMI/NSTEMI) within 7 (+3) days
+ Impaired LV systolic function or Q-wave

* No known T1DM or T2DM or

established HF and no clear indication

for SGLT2 inhibition

Key assumptions

« ~4000 patients

* Assumed true Win-Ratio 1.20
* Power: 80%

+ P<0.05

Dapagliflozin 10 mg once daily on top of SoC

Placebo once daily on top of SoC

On-site visits at 8 (+2) weeks post-randomization and at 1 year,
thereafter every 10 months until study closure visit

Minimum follow-up: 3 months
Total trial duration: 2.5 years

39 sites in Sweden connected to the SWEDEHEART registry
64 sites in the UK connected to the MINAP registry

Ties

Primary Outcome
All 7 components

Key Secondary Outcome
Components 1-6

Components 1-5

Components 1-4

Components 1-3

Components 1-2

Component 1

129%
159%

Win Ratio (95% Cl)

32.9%

@ Dapa 10 mg winner
B Placebo winner

1.34 (120, 1.50)

1.20 (1.04, 1.40)

1.31 (101, 1.7)

110 (0.80, 1.51)

1.03 (0.74, 1.45)

1.01 (0.68, 1.49)

081 (0.45, 1.46)

P<0.001

P=0.015

08 1.0 12 15

1
2.0

Placebo better Dapa 10 mg better

-+ —>

Win ratio

Primary composite outcome

The hierarchical composite outcome of:

Death (first CV death, followed by non-CV death)

Hospitalization due to heart failure (first adjudicated, followed by investigator reported)
Non-fatal MI

AF /flutter event

New onset of T2DM

NYHA Functional Classification at last visit

Body weight decrease of at least 5% at last visit

NO OhwWN —

Secondary outcomes

* The hierarchical composite outcome of:

Death (first CV death, followed by non-CV death)

Hospitalization due to heart failure (first adjudicated, followed by investigator reported)
Non-fatal Ml

AF /flutter event

New onset of T2DM

NYHA Functional Classification at last visit

cCohLD =

- Primary hierarchical composite outcome including all
seven components resulted in 32.9% wins for dapagliflozin
and 24.6% wins for placebo

- benefit was mainly driven by the cardiometabolic
components

- the rates of the composite of time to cardiovascular death/
hospitalization for HF were similar in both treatment groups
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Empagliflozin in patients post myocardial infarction rationale and design of
the EMPACT-MI trial

* Will evaluate safety and efficacy of empagliflozin compared with placebo in patients
hospitalized for MI with or at high risk of new onset HF, in addition to standard care.

* Streamlined, multinational, randomized, double-blind, placebo-controlled trial
randomizing 5,000 participants at 480 centers in 22 countries

* Eligible patients with spontaneous MI having new signs or symptoms of pulmonary

congestion or LVEF < 45%, and at least 1 additional risk factor for development of
future HF

* Randomized to empagliflozin 10mg or placebo daily in addition to standard of care
within 14 days of hospital admission for MI

* The primary composite end point is time to first hospitalization for HF or all-cause
mortality

* EMPACT-MI will inform clinical practice regarding the role of empagliflozin in patients
after an MI with high-risk for the development of future HF and mortality



Conclusion

= SGLT?2 inhibitors were developed as anti-diabetic agents but cumulating
evidence has shown their beneficial effects on CV system

= Therapeutic spectrum of SGLT?2i are extended to non-diabetic patients
since CV benefits are independent of glycemic control

= Extensive clinical studies demonstrated that SGLT2i reduced the risk of
CV death & hospitalization for HF in broad range of DM patients with all
stages of HF with/without established CAD

" The use of SGLT?2i is also safe in patients with CKD



Conclusion

* The difference in Primary outcome- became evident approximately 3 months
after starting Empa

* The impressive outcome results occurred in addition to background of near-
optimal treatment of BP, lipid, anticoagulation by standard of care

* Speaks the ability of Empa to tackle some of the residual CV risk

* Whether Empa can improve CV outcome in pt with DM without pre-existing
CV disease ???

* Whether Empa can improve CV outcome in pt with pre-existing CV disease
without DM ???



THANK YOU
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