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Prevalence of cardiovascular disease 7

in younger people with type 1 diabetes

In studies of younger people
with type 1 diabetes living in high-
and middle-income countries:

Up to 2% had
a history

of STROKE

(Kautzy-Willer, 2013)

Up to 1% had
a history of
HEART ATTACK

(Koivisto, 1996)

Up to 16%
had a history
of CVD

includes stroke, coronary
artery disease, and peripheral
artery disease

(David, 2010)

Mean age of study
population: 25 to 44 years

www.idf.org/cvd



Prevalence of cardiovascular disease in
aged people with diabetes

middle-

International
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Federation

In studies of middle-aged people
with diabetes living in high- and
middle-income countries:

Up to 41%
had a history
of CVD

includes stroke, coronary
artery disease, and peripheral
artery disease

(van Hateren, 2009)

PO e —
Mean age of study
population: 50 to 69 years

Up to 10% had
a history

of STROKE

(Alwakeel, 2008)

Up to 14% had
a history of

HEART ATTACK

(Alwakeel, 2008)

www.idf.org/cvd
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Cardiovascular disease mortality in 7

middle-aged people with diabetes

In studies of middle-aged people
with diabetes living in high- and
middle-income countries:

Upto9
per 1,000 died
STROKE each year

(Mlacak, 1999)

Upto7
Up to 27 1,000 died from
. CORONARY
per 1,000 died ARTERY DISEASE
from CVD s ol
(Bidel, 2006)
each year
(Miot, 2012)

Mean age of study
population: 49 to 69 years

www.idf.org/cvd



Many factors contribute to increased CV risk in T2D
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Main mechanisms leading to ventricular dysfunction in

Type 2 diabetes

type 2 diabetes patients

—

Atherosclerosis,
endothelial dysfunction,
inflammation

non-enzymatic advanced
glycation end-products
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Commonly
Used Current
Pharmacological
Therapies to Lower
Hyperglycemia
Pancreas » Biguanides
«SU
- »TZDs
«GLP-1 RA
= DPP4-i
«SGLT2
Kidneys « Insulin
B
Adipose{d,_ b /
tissue T\
Muscle Diabetes
Mellitus

Potential Pathways
that Could be Targeted
to Modulate Specific
Pathophysiologic
Mechanisms that
Contribute to Diabetes-
Associated Heart Failure

<= Altered Myocardial
Substrate Metabolism

<> Mitochondrial
Bioenergetics

<= Oxidative Stress

<2 Lipotoxicity

<= Inflammation

<> ER Stress

<2 Insulin Signaling

< BoAdrenergic
Receptor Signaling

<> GRK2 Signaling

<> Renin Angiotensin
Aldosterone Signaling

<= Autophagy

< AGEs

Helena C. Kenny. Circulation Research. Heart Failure in Type 2
Diabetes Mellitus, Volume: 124, Issue: 1, Pages: 121-141, DOI:
(10.1161/CIRCRESAHA.118.311371)

© 2018 American Heart Association, Inc.




Effects on CVD risk among glucose-
lowering agents

Specific effects on CVD Risk  Non-Specific effects on CVD Risk

Metformin? DPP-4 inhibitors
Pioglitazone Sulfonylureas
GLP-1 receptor agonists * Glinide
SGLTZ2 inhibitors * Alpha-glucosidase inhibitors?
Insulin

* evidenced by CVOTs



Cardiovascular risk profile of antidiabetes medications.

DPP-4
Inhibitors

Sulfonylureas

Insulin

GLP-1 RA
SGLT2 Inhibitors \

Decrease CVD Risk No Effect on CVD Risk

Muhammad Abdul-Ghani et al. Dia Care 2017;40:813-820

American
Diabetes
©2017 by American Diabetes Association .Association.




* Pioglitazone
— Leading to a 42% increased risk of incident heart failure
* Dipeptidyl peptidase 4 inhibitors

— Appear to have a neutral effect on major adverse cardiovascular
events

 Insulin for type 2 diabetes

— 27% increase in all-cause mortality

— 23% increase in hospitalisation for heart failure.



Meta-analysis of intensive glucose control in
T2DM: major CV events including heart failure

NMumber of events

Maore Less Difference in HR (95% Cl)
intensive intensive HbAlc (%)
Stroke 378 370 -0.88 p—r— 0.96 (0.83, 1.10)
Myocardial infarction 730 745 -0.88 —a— 0.85 (0.76, 0.94)
Hospitalization for or 453 446 -0.88 S 1.00 (0.86, 1.16}
death from heart failure . 1
0.50 1.00 2.00
Favours more intensive Favours less intensive

* Meta-analysis of 27,049 participants and 2370 major vascular events from:
— ADVANCE
— UKPDS
— ACCORD
— VADT

Turnbull FM et al. Diabetologia 2009;52:2286—-2298
Zinman, et al. NEIM. 2015



Meta-analysis of intensive glucose control in
T2DM: mortality

Number of events

More Less Difference in HR [95% Cl)
intensive intensive HbA1c (%)
All-cause mortality 980 884 -0.88 —— 1.04 (0.90,1.20)
CV death 497 441 0.88 ’ . ' 1.10 (0.84,1.42)
Non-CV death 476 432 -0.88 o 1.02 (0.85,1.18)
0.30 1.00 2.00
Favours more intensive Favours less intensive

* Meta-analysis of 27,049 participants and 2370 major vascular events from
— ADVANCE
— UKPDS
— ACCORD
— VADT

HR, hazard ratio; CV, cardiovascular

Turnbull FM et al. Diabetologia 2009;52:2288-2 258
Zinman, et al. NEIM. 2015



Completed and ongoing CVOTs (6-14,39,44-58). 3-P, 3-point; 4-P, 4-point; 5-P, 5-point.

SAVOR-TIMI 53
n=16,492
3-P MACE

EXAMINE
n=5,380
3-P MACE

TECOS
n=14,671
4-P MACE

EMPA-REG

OUTCOME

n=7,020

3-P MACE

CANVAS
Program
n=10,142
3-P MACE
ELIXA LEADER FREEDOM-CVO
n=6,068 n=9,340 n=4,156
4-P MACE 3-P MACE 4-P MACE
SUSTAIN-6
| oppainhibitors | o 3,297
| SGLT2 inhibitors |
DEVOTE
l GLP-1 receptor agonists | n=7,637
3-P MACE
| insulin |
IRIS
I bl I n=3,876
| a-Glucosidase inhibitor | Fatal or W‘L‘I'"
strol(c or

William T. Cefalu et al. Dia Care 2018;41:14-31

©2018 by American Diabetes Association

CARMELINA CAROLINA
n=7,003 n= 6,072
3-P MACE 3-P MACE
! !
VERTIS CV CREDENCE Dapa-CKD
n= 8,000 n=4,464 n=4,000
3-P MACE ESRD, doubling 250% sustained
of creatinine, decline in eGFR
Dapa-HF renal/CV death or reaching
n=4,500 ESRD,
CV death, HF DECLARE-TIMI 58 CV death, or
hospitalization, n=17,276 renal death
urgent HF visit 3-P MACE; CV
death + HF EMPEROR-
PIONEER 6 REWIND hospitalization Reduced
n=3176 n=9,901 n=2,850
3-P MACE 3-P MACE CV death or HF
hospitalization
EXSCEL HARMONY
n=14,752 Outcomes EMPEROR-
3-P MACE n = 9,400 Preserved
3-P MACE n=4,126
ACE CV death or HF
n=6,522 hospitalization
5-P MACE
{3-P MACE +
hospitalization
for HF or
unstable
angina)
American
Diabetes

.Association.
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Cardiovascular Outcomes Studies

Study n Design MACE Outcome CV Death HF Hospitalization
EMPA-REG 7020 RDBPCT J Empagliflozin: 490 (10.5%) Empaglifiozin: 172 (3.7%) Empaglifiozin: 126 (2.7%)
OUTCOME Placebo: 282 (12.1%) Placebo: 137 (5.9%) Placebo: 95 (4.1%)

2015 HR: 0.86 (95% CI1 0.74-0.99); j HR: 0.62 (95% CI1 0.49-0.77), g HR: 0.65 (95% CI 0.50-0.85);
p<0.001 NI and 0.04 SP p<0.001 p=0.002
CANVAS 10142 RDBPCT J Canagliflozin: 29.6/1000 PY Canagliflozin: 11.6/1000 PY Canagliflozin: 5.5/1000 PY
Program Placebo: 31.5/1000 PY Placebo: 12.8/1000 PY Placebo: 8.7/1000 PY
2017 HR: 0.86 (95% CI1 0.75-0.97); j HR:0.87 (95% C10.72-1.06)" g HR: 0.67 (95% CI1 0.52-0.87)"
p<0.001 Nl and 0.02 SP
DECLARE- 17160 RDBPCT [ Dapaglifiozin: 756 (8.8%) Dapaglifiozin: 245 (2.9%) Dapagliflozin: 212 (2.5%)
TIMI 58 2018 Placebo: 803 (9.4%) Placebo: 249 (2.9%) Placebo: 286 (3.3%)
HR: 0.93 (95% C10.84-1.03); § HR:0.98 (95% CI10.82-1.17) Qg HR:0.73 (95% CI1 0.61-0.88)
p<0.001 NI and p=0.17 SP
VERTIS CV 8246 RDBPCT | Ertuglifiozin: 653 (11.9%) Ertuglifiozin: 341 (6.2%) Ertuglifiozin: 139 (2.5%)
2020 Placebo: 327 (11.9%) Placebo: 184 (6.7%) Placebo: 99 (3.6%)
HR: 0.97 (95% C10.85-1.11); §HR:0.92 (95% C10.77-1.11)" g HR: 0.70 (95% CI 0.54-0.90)"
p<0.001 NI
CV = cardiovascular, HF = heart failure; HR = hazard ratio; MACE = Major adverse cardiovascular event; NI = non-infeniority; PY = patient years; RDBPCT = Randomized,
double-blind, placebo-controlled trial;, SP = superiority
* Exploratory

| J Med 373:22 N Engl J Med 377;7. N Engl J Med 380:4. N Engl J Med 383:15.




A Trial Design Summary

EMPA-REG
QUTCOME

Bledinn
fodlorer-up
3.1 yaars

Blesdinr
bollcw-up
2.4 yaars"

“Wrel CAMYVAS Proagrasm Crrsie S0l 3.0 yeay]
o D] o
AP AS rred ST, i Bolcwe-ugs 5 T e
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B Summary of key cardiovascular outcomes
Active Placebo Hazard Ratio | = T
Rata par 100 Rate per 1000 CE5% ) B ARAL
patieni-yaars patieend -y mis
MACE-3 ar.4 439 QLB (0.74 — 009 -
289 a1.8 0BE (0,75 = L8T) =
SV Death 124 e OB (D48 — 07T »
116 128 DUET (DF2 = 1.0 -
Fatal and nanfatal kAl 16.8 193 OUET (0L70 — 1.09) -
112 126 DUES (DLF3 — 108 =
Fatal and nanfatal siroke 123 105 118 ((LES — 1.58) -
7o 9.6 QBT (06D — 1.09) =
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55 av QBT (052 — O0UBT) =
All canrse mortality 154 i QUEE (05T — L8 =
173 19.5 OUET (DL74 = 1.01) -

R S RS R

050 075 1.0 1.5 2.0
Fanvors SGLT2-i  Favors Placebo

v M. Angelyn Bethel. Circulation. Class Effect for Sodium Glucose-
s Cotransporter-2 Inhibitors in Cardiovascular Outcomes, Volume: 137, Issue:

12, Pages: 1218-1220, DOI: (10.1161/CIRCULATIONAHA.117.030117) © 2018 American Heart Association, Inc.



Overview of CVOT findings for SGLT2
Inhibitors

EMPA-REG OUTCOME study? CANVAS Program?
Adults with type 2 diabetes and established CV disease CV death, non-fatal Ml, or non-fatal stroke
CV death, non-fatal Ml, or non-fatal stroke
Placebo
20 - HRO0.86 20 m HRO0.86
(95.02% Cl: 0.74, 0.99) Placebo (95% Cl: 0.75, 0.97)
= p<0.001 for non-inferiority = p<0.001 for non-inferiority
& 15 - p=0.04 for superiority S 15 - p=0.02 for superiority
L Ll
[ c
()] (]
> >
()] (V]
£ 10 - £ 10 - Canagliflozin
] 2
2 4]
[ [
(] ()
=] 5 = = 5
[ [Q)
o a
T T T T T T T T 1 T T T T T 1T 1T T T T T T 11
0 6 12 18 24 30 36 42 48 0 26 52 78 104 130 156 182 208 234 260 286 312 338
Months Months
Patients at risk: Patients at risk:
Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370 Canagliflozin 5795 5672 5566 5447 4343 2984 2555 2513 2460 2419 2363 2311 1661 448
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo 4347 4239 4153 4061 2942 1626 1240 1217 1187 1156 1120 1095 789 216

1. Zinman B etal. N EnglJ Med. 2015;37:2117-2128. 2. Neal B et al. N Engl J Med. 2017;377:644-657.




Heart fallure outcome with SGLT2 inhibitors

Hospitalisation for heart failure

Placebo
44
S
B
3 Empagliflozin
£
3 34
c
L
2 2
HR 0.65
(95% CI 0.50, 0.85);
p=0.002*
[]-
| I T T T T T T I
0 b 12 18 24 0 3% 4 4

ontis
N, o pafients

Empagifiozin 4887 4614 4523 7 3968 B30 uy 1634 M
Plocebo 233 il 200 273 1932 144 1202 17 168

RRR for HHF is 35%; rates of HHF: 2.7% (empagliflozin) vs 4.1% (placebo); ARR for HHF is 1.4%
*Nominal p-value. Cumulative incidence function
ARR, absolute risk reduction; CV, cardiovascular; HHF, hospitalisation for heart failure; RRR, relative risk reduction
Zinman B et al. N Engl J Med 2015;373:2117
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Heart faillure outcome with SGLT2 inhibitors

Hospitalization for Heart Failure

20 | Hazard ratio 0.67 (95% CI, 0.52-0.87) —— Placebo
18 - - Canagliflozin

16
14
12
10 -
8 -
6 -
&=
2 -
0 - T T T
0 1 2 3 4 5 6

No. of patients Years since randomization

Placebo 4347 4198 3011 1274 1236 1180 829
Canaglifiozin 5795 5653 4437 2643 2572 2498 1782
Intent-to-treat analysis

Patients with an event (%)

—
e
-

Presented at the 77 Scientific Sessions of the American Diabetes Associations ) '
CANVAS Program

June 12, 2017; San Diego, CA
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Reduced risk of CV death was not associated with change in
HbA,. during the EMPA-REG OUTCOME study

All patients 172/4687 (3.7) 137/2333 (5.9) 0.62 (0.49, 0.77) -’-
Any reduction 109/2957 (3.7) 74/1158 (6.4) 0.60 (0.44, 0.80) i
Increase or no change 63/1728 (3.6 63/1175 (5.4) 0.64 (0.45,0.91
g (3.6) (5.4) ( ) + 0.7744
Reduction of >0.3% 97/2614 (3.7)  65/974 (6.7) 0.58 (0.42,0.79) .:
Reduction of <0.3% or increase 75/2071 (3.6) 72/1359 (5.3) 0.65 (0.47, 0.90) i 0.5096
II
| |
0.25 2.00
Favours < R Favours
empagliflozin placebo

Post-hoc analysis. Cox regression analysis in patients treated with 21 dose of study drug.
P-values relate to tests of the homogeneity of treatment group differences among subgroups
(test for treatment by subgroup interaction) with no adjustment for multiple testing

Cl, confidence intervals; HbA,, glycated haemoglobin.

Inzucchi S, et al. Poster presented at Diabetes UK Professional Conference, 14-16 March 2018, London, UK.



Reduced risk of CV death was not associated with
BP, LDL-cholesterol or HbA, . control over time

Main analysis 172/4687 (3.7) 137/2333(5.9) 0.62(0.49, 0.77) —9- <0.0001
Adjusted for time-dependent  172/4687 (3.7) 137/2333 (5.9) 0.61 (0.49, 0.76)
control of BP* -&-
Adjusted for time-dependent  167/4615 (3.6) 136/2308 (5.9) 0.59(0.47, 0.75)
control of LDL-C* .
Adjusted for time-dependent  172/4685 (3.7) 137/2333 (5.9) 0.62 (0.49, 0.78)
control of HbA, . #
Adjusted for time-dependent  167/4614 (3.6) 136/2308 (5.9) 0.61 (0.48, 0.76) ==
control of BP, LDL-C and HbA,,
—&-
| |
0.25 1 4
Favours _ Favours
empagliflozin " placebo

*(SBP <140 mmHg and DBP <90mmHg). t(LDL-cholesterol <100mg/dl). ¥(HbA,.<7.5%).
Post-hoc analysis. Cox regression analysis in patients treated with 21 dose of study drug.

Main analysis did not adjust for baseline or time-dependent control of BP, LDL-cholesterol or HbAlc.
Fitchett D, et al. Poster presented at Diabetes UK Professional Conference, 14-16 March 2018, London, UK.



Multiple mechanisms may contribute to CV
benefits with SGLT2 inhibitors

SGLT2
inhibitors

Na*/H* |
exchanger?

Glycosuria®

Reduced Tubuloglo- Increased
ELzse ' L':ﬁ:r::ﬁﬁ: blood merular ‘ itochondrial
l pressure | feedback | calcium

Reduced | Il Reduce | Reduced Reduced
glucotoxicity u:;{l?stgir:}fm | oXxidative h'::;f;i?:?“ R?g:;iedd arterial renal
inflammatio stress | P stiffness damage

" Increased | Reduced
| oxygen myocardial
delivery wall stretch

Additional CV benefits

1. Heerspink HIL, et al. Circulation 2016;134:752—-72; 2. Baartscheer A, et al.
Diabetologia 2017;60:568




Cardiovascular protection by SGLT2 inhibitors

Diabetes-associated
ventricular remodelling

Left ventricle hypertrophy {
\ '

Healthy heart

SGLT2
inhibitors /4

Verma and McMurray (2018) Diabetologia DOI 10.1007/s00125-018-4670-7
© G. Oomen 2018 Dlabetologla



SGLT2 inhibitors improve ventricular loading conditions

.‘.,‘ y .
‘“ ! . .' ‘

Afferent arteriole
constriction

Dilated afferent arterioles

Dilated, fibrotic

lIntraglomerular
pressure

SGLT2
inhibitors

|Proteinurea

tProteinurea

Verma and McMurray (2018) Diabetologia DOI 10.1007/s00125-018-4670-7
© . . .
> domen 208 Diabetologia



SGLT2 inhibitors may differentially regulate the interstitial vs intravascular
compartment when compared with loop diuretics

SGLT2 inhibitors Loop diuretics

Interstitial oedema in
congestive heart failure

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

Verma and McMurray (2018) Diabetologia DOI 10.1007/s00125-018-4670-7
©G.0 2018 . .
o Diabetologia



Myocardial energetics

Hearts of
Hearts of Untreated
5 : Empagliflozin-Treated
Diabetics
Diabetics

Energy Deprived Improved Cardiac
Heart

ATP

EMPAGLIFLOZ.N\
- 4

100 v 100

9% Change In Cardiac Energy
(ATP) Production
e

Glucose Ketone Fattyadd Glycolysss ? Glucose Ketone Fattyacid Glycolysis

Verma S et al.

Increases cardiac energy production in

diabetes. JACC Basic Trans Sci. 2018;3:575 — 587.)



https://www.sciencedirect.com/topics/medicine-and-dentistry/empagliflozin

SGLT2 inhibition and direct effects on Na+/H+ exchange in the myocardium

SGLT2 inhibitors

- Na/K 2K | N
NEE ATPase ) /2° Ga’| NHE “ Ca?
M_ » <

i TP T BI\:a*! " 3Na’ HESS e I ~13NaV

SR =%, INa ~
Caz\‘ \\: ~--»1Ca? “-={Ca?

Verma and McMurray (2018) Diabetologia DOI 10.1007/s00125-018-4670-7
© G. Oomen 2018 . .
Diabetologia



¥iang et al. Cardiovasc Dighetol [2021) 20:78

https://doi.org/10.1 186/512933-021-01266- Cardiovascular Diabeto |Dgy'

REVIEW Open Access

. . i)
Cardiovascular benefits of sodium-glucose ==

cotransporter 2 inhibitors in diabetic
and nondiabetic patients

Boyang Xiang, Xiaoya Zhao and Xiang Zhou'

Abstract

Sodium-glucose cotransporter 2 inhibitors (SGLT20) were developed as antidiabetic agents, but accumulating
evidence has shown their beneficial effects on the cardiovascoular system. Analyses of the EMPA-REG QUTCOME trial
(Empagliflozin Cardiovascular Qutcome Event Trial in T}prE Diabetes Mellitus Patients) suggested that these benefits

JRPEPE RN D [RSIFEN i R N [ Sy ) P —— SR I ) P o o ol [ s TV PR RSN N | S —— P R




The cardiovascular benefits with empagliflozin (EMPA-REG OUTCOME
trial) and canagliflozin (CANVAS) in participants with and without a history
of heart failure

EMPA-REG OUTCOME HR (95% Cl)
No history of heart failure —l— 0.63 (0.51, 0.78)
History of heart failure = 0.72 (0.50, 1.04)

CANVAS Program

No history of heart failure — 0.87 (0.72, 1.06)
History of heart failure —_— 0.61 (0.46, 0.80)
04 0.6 0.8 1.0 1.4
HR (95% Cl)

Verma and McMurray (2018) Diabetologia DOI 10.1007/s00125-018-4670-7
© Springer-Verlag GmbH Germany, part of Springer Nature 2018 DlabetO|OgIa



Cardiovascular benefits of sodium-glucose cotransporter 2
inhibitors in diabetic and nondiabetic patients
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DAPA-HF EMPEROR-Reduced DAPA-CKD
® Diabetes 0.75 0.72 0.64
® No diabetes 0.73 0.78 0.50

https://media.springernature.com/full/springer-static/image/art%3A10.1186%2Fs12933-021-01266-
x/MediaObjects/12933_2021_1266_Fig3 HTML.png?as=webp
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Rationale for exploring SGLT-2 inhibitors for the treatment of HF in patients without diabetes

A

h 4

A 4

Diabetes and heart
failure have similar

pathophysiological features

Mechanistic effects of SGLT-2
inhibitors are seen in patients
with and without diabetes

CV benefits of SGLT-2
inhibitors are largely
independent of glucose levels

y

A 4

Endothelial
dysfunction

Insulin
resistance
y A

Diuretic effects Metabolic effects

A 4 A\ 4
. . . Increased Increased
Natriuresis| | Glucosuria :

glucagon | |ketone bodies

Carolyn S. P. Lam. Journal of the American Heart Association.
SGLT-2 Inhibitors in Heart Failure: Current Management, Unmet

Needs, and Therapeutic Prospects, Volume: 8, Issue: 20, DOI:
(10.1161/JAHA.119.013389)

Copyright © 2019 The Authors. Published on behalf of the
American Heart Association, Inc., by Wiley Blackwell



Summary of latest ADA guidelines for the use of glucose-lowering drugs in individuals
with type 2 diabetes in monotherapy and dual combination therapy.

Diet, exercise, weight control

and diabetes education

Metformin

Add 2nd agent proven
to reduce MACE
and/or CV mortality

Add 2nd agent based
on patient factors and
drug-specific effects

v v
. su ||| pPP4i J||(GLP1-RA|
€12 ) (seLrai)

https://media.springernature.com/full/springer-
static/image/art%3A10.1007%2Fs00125-018-4663-
6/MediaObjects/125_2018_4663_Fig2_ HTML.png?as=webp



Current Recommendations on Antidiabetic Drugs

Organisation and Year of Publication First-line Option(s) Second-line Option(s) — On Metformin Monotherapy
European Society of Cardiology 2019° ASCVD/high CV risk ASCVD/high CV Risk
SGLTZ inhibitors™ or GLP-1 RAs SGLT2 inhibitors™ or GLP-1 RAs’
Without ASCVD/low CV risk Without ASCVDAow CV Risk
Metformin DPP-4 inhibitors/GLP-1 RAs/SGLTZ inhibitors/TZDs
American Diabetes Association 2020° Matformin High risk/established ASCVD
GLP-1 RAs’ (preferred)/SGLT2 inhibitors™
High risk/established CKD/HF
SGLT2 inhibitors” (preferred)/GLP-1 RAs’
Without established or risk factors for ASCVD/CKD/HF
DPP-4 inhibitors/GLP-1 RAs/SGLT2 inhibitors/TZDs/SUs
International Diabetes Association 2017* Metformin 5Us (except glibenclamide/glyburide)/DPP-4 inhibitors/SGLT2 inhibitors
Weight loss prioritised
GLP-1RAs
Mational Institute for Health and Care Excellence 2015 Metformin DPP-4 Inhibitors/pioglitazone/sulphonylureas/SGLT2 inhibitors
(updated 2019)%

“With proven cardiovascular benefits, indicotion of reducing cardiovascular events. "Only if esimated glomerular flfrafion rofe s adequate. ASCVD = atherosclerolic cordiovasculor diseqse;
CKD = chronic kdney disegse; CV = cardiovasculor; DPP-4 = dipeplidyl pepfidase-4; GLP-1 RAs = glucagon-ike peplide T receptor agonists; HF = heart failure; 5G6LT2 = sodium—glucose co-fransporter 2;

U = sulphomyluren; TZ0s = thiorolidinediones.



Cardiorenal benefit of oral hypoglycemic agents in therapeutic
focus of type 2 diabetes mellitus (T2DM).

GLP-1 Receptor Agonists
CV Outcome Trials
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CHOOSING GLUCOSE-LOWERING MEDICATION IN THOSE
WITH ESTABLISHED ATHEROSCLEROTIC CARDIOVASCULAR
DISEASE (ASCVD) OR CHRONIC KIDNEY DISEASE (CKD)

: =8 TO AVOID
A CLINICAL INERTIA
S REASSESS AND
Use principles in Figure 1 | MODIFY TREATMENT
. REGULARLY
O 3-6 MONTHS
R ‘ ’

Use metformin unless contraindicated or not tolerated

If not at HbA _target:

« Continue metformin unless contraindicated (remember to adjust dose/stop metformin with declining eGFR)

= Add SGLT2i or GLP-1 RA with proven cardiovascular benefit' (See below)

If at HbA,_target:

« |If already on dual therapy, or multiple glucose-lowering therapies and not on an SGLT2i or GLP-1 RA, consider switching to one of
these agents with proven cardiovascular benefit' (See below)

OR reconsider/lower individualised target and introduce SGLT2i or GLP-1 RA

OR reassess HbA,_at 3 month intervals and add SGLT2i or GLP-1 RA if HbA,_goes above target

5 = 4
Il
ASCVD predominates
l HF or CKD predominates
PREFERABLY
EITHER/ N . A
OR SGLT2i with proven SGLT2i with evidence of reducing HF and/or CKD

GLP-1 RA with proven g progression in CVOTs if eGFR adequate’
CVD benefit' CVD benefit’,if (| (____ % e ——

GFR ad te?
SRI———" If SGLT2i not tolerated or contraindicated or if eGFR less
than adequate? add GLP-1 RA with proven CVD benefit'*
[ If HbA,_above target ] [ If HbA,_above target J
™ s "5 o
If further intensification is required or patient is unable to tolerate *  Avoid TZD in the setting of HF
GLP-1 RA and/or SGLT2i, choose agents demonstrating CV safety: Choose agents demonstrating CV safety:
= Consider adding the other class (6LP-1 RA or SGLT2i) with - Consider adding the other class with proven CVD benefit'
proven CVD benefit’ = DPP-4i (not saxagliptin) in the setting of HF (if not on GLP-1 RA)
= DPP-4iif not on GLP-1 RA «  Basalinsulin®
« Basalinsulin® - SU
- TZD*
L - SU7 J - J
1. Proven CVD benefit means it has label indication of reducing CVD events. For 3. Both empagliflozin and canagliflozin have shown reduction in HF and to reduce
GLP-1 RA strongest evid for liraglutide > glutide > ide extended CKD progression in CVOTs

Caution with GLP-1 RA in ESRD

Degludec or U100 glargine have demonstrated CVD safety

Low dose may be better tolerated though less well studied for CVD effects
Choose later generation SU to lower risk of hypoglycaemia

For SGLT2i evidence modestly stronger for empagliflozin > canagliflozin.
2. Be aware that SGLT2i vary by region and individual agent with regard to
indicated level of eGFR for initiation and continued use
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Therapeutic plan in T2DM

I\
( Primary Established Established Established \
prevention of CVD without CVD with systolic CVD with
CvD heart failure heart failure TIA/stroke

SGLI-2 inhibitors SGLT-2 inhibitors
Empagliflozin Empagliflozin
Canagliflozin Canagliflozin

SGLT-2 inhibitors
Empagliflozin
Canagliflozin

Long-acting
insulin

Hypertension —>

GLP-1RA
Liraglutide
Semaglutide

GLP-1RA
Liraglutide
Semaglutide

Obesity —>

DPP-4 inhibitors
Sitagliptin

DPP-4 inhibitors
Sitagliptin

DPP-4 inhibitors
Sitagliptin

Long-acting
insulin

Long-acting
insulin

Thiazolidinediones Thiazolidinediones Thidzelidineditnes
Pioglitazone Pioglitazone et
Sulfonylureas S S
Glipizide PIZ DIz
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Thiazolidinediones
Pioglitazone

GLP-1RA
Liraglutide
Semaglutide

SGLT-2 inhibitors
Empagliflozin
Canagliflozin

DPP-4 inhibitors
Sitagliptin

Long-acting
insulin

DIz
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Risks and benefits of SGLT2 inhibitors

SGLT2 inhibitors

prevention)
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