


Characteristics of GLP-1RA and SGLT2i-treated individuals and rationale for combining a GLP-1RA with an SGLT2i

Background Compelling ASCVD
SGLT2 A1C need rBelgs?udre or multiple Reduced eGFR* NAFLD/NASH
above target for weight P CV risk or albuminuria

inhibitor loss above target factors

Treatment Vv/

. Macroalbuminuria
Ratlonale for ‘ CKD progression

SGLT2
inhibitor ﬁ
+ _—-

GLP-1RASS
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hypoglycemia Weight pressure Macroalbumlnuna progression
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2022 ADA guideline

ASCVD/INDICATORS OF HIGH RISK, HF, CKD}

RECOMMEND INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE}

+ASCVD/INDICATORS

OF HIGH RISK*
CKD without
albuminuria

(e.g., eGFR <60

mL/min/1.73 m?)

CKD and
albuminuria
(e.g., 2200 mg/g
creatinine)

SGLT2i
with proven
benefit in this
population’

GLP-1
RA with

proven
CVD
benefit!

PREFERABLY
SGLT2i with primary evidence

of reducing CKD progression

SGLT2i with evidence of
reducing CKD progression in

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

= TZD?

GLP-1 RA with proven CVD
benefit! if SGLT2i not tolerated
or contraindicated

PHARMACOLOGIC TREATMENT OF HYPERGLYCEMIA IN ADULTS WITH TYPE 2 DIABETES

FIRST-LINE THERAPY depends on comorbidities, patient-centered treatment factors, including cost and access considerations, and
management needs and generally includes metformin and comprehensive lifestyle modification”

TO AVOID
THERAPEUTIC
INERTIA

REASSESS AND
MODIFY TREATMENT
REGULARLY

For patients with CKD (e.g., eGFR
<60 mL/min/1.73 m?) without
albuminuria, recommend the

following to decrease cardiovascular
risk

GLP-1 SGLT2i
RA with with
proven proven
CVD CVD
benefit! benefit!

lTJ

v

If A1C above target, for patients on
SGLT2i, consider incorporating a
GLP-1 RA and vice versa

¥

If A1C remains above target, consider treatment intensification based on comorbidities,
patient-centered treatment factors, and management needs

Incorporate agents that provide adequate

—>

e  Consider additional comorbidities,
of therapy, as below:

!

(3-6 MONTHS)

EFFICACY to achieve and maintain glycemic goals

Higher glycemic efficacy therapy: GLP-1 RA; insulin; combination approaches (Table 9.2)

patient-centered treatment factors, and management needs in choice

! !

MINIMIZE HYPOGLYCEMIA LU P Al el el CONSIDER COST AND ACCESS
PROMOTE WEIGHT LOSS
No/low inherent risk of hypoglycemia: PREFERABLY Available in generic form at lower cost:
DPP-4i, GLP-1RA, SGLT21, TZD GLP-1 RA with good efficacy for weight loss * Certain insulins: consider insulin
For SU or basal insulin, consider agents with available at the lowest acquisition cost
lower risk of hypoglycemia®* | | OR ”””””””” . SU
J SG£2' « TZD
IF A1C ABOVE TARGET ] w
[ IF A1C ABOVE TARGET ] l IF A1C ABOVE TARGET

¥

¥ ¥

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

For patients on a GLP-1 RA, consider
incorporating SGLT2i and vice versa
= If GLP-1 RA not tolerated or indicated,
consider DPP-4i (weight neutral)

1. Proven benefit refers to label indication (see Table 9.2)

2. Low dose may be better tolerated though
less well studied for CVD effects

3. Choose later generation SU to lower risk of hypoglycemia
4. Risk of hypoglycemia: degludec / glargine U-300

< glargine U-100 / detemir < NPH insulin
5. Consider country- and region-specific cost of drugs

v

Incorporate additional agents based on
comorbidities, patient-centered treatment
factors, and management needs

AFor adults with overweight or obesity, lifestyle modification to achieve and maintain 25% weight loss
and =150 min/week of moderate- to vigorous-intensity physical activity is recommended
(See Section 5: Facilitating Behavior Change and Well-being to Improve Health Outcomes).
tActioned whenever these become new clinical considerations regardless
of background glucose-lowering medications.
$Most patients enrolled in the relevant trials were on metformin at baseline as glucose-lowering therapy.
*Refer to Section 10: Cardiovascular Disease and Risk Management.
**Refer to Section 11: Chronic Kidney Disease and Risk Management and specific medication
label for eGFR criteria.




comeresreseme. . ADAO| M= O R0 CH&

: m class| XX 2 E A SIL}?

+ASCVD/Indicators
of High Risk

m,ﬂmy [S"gﬂr] = ASCVD or high risk
o GLP-1 RA with proven CVD benefit
o SGLT2i with proven CVD benefit
i ]' = HF
Rﬁgﬁ 2o o SGLT2i with proven benefit in this population
oy Zi=z || = CKD
;-ijmﬁ,:mﬁ éﬁ:{ﬁ o SGLT2i with evidence of reducing CKD
BT e progression
v @L\ o GLP-1 RA with proven CVD benefit

1. Proven CVD benefit means it has label indication of reducing CVD events
2 Low dose may be better tolerated though less well studied for CVD effects [ GLP-1 SGLT2i ]

3. Degludec or U-100 glargine have demonstrated CVD safety RA with with
4. Choose later generation SU to lower risk of hypoglycemia; proven proven

glimepiride has shown similar CV safsty to DPP-4i CVD CVD
benefit’ benefit'”

6. Be aware that SGLT2 labelling varies by region and individual agent
with regard to indicated level of #GFR for initiation and continued use
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= L AFE 75Tt GLP-1 RA2} SGLT2i

= 1A| X|2022-562 (2FX|) — 2022.3.1.
= SGLT-2 inhibitor /|

o Dapagliflozin, Empagliflozin, Ertugliflozin, lpragliflozin

o Dapagliflozin + Metformin HCl, Empagliflozin + Metformin HCI
= GLP-1 2K &KX

o Dulaglutide, Exenatide

o Insulin glargine + Lixisenatide, Insulin degludec + Liraglutide



CVD benefitO| 1T L= =

= GLP-1 RA for ASCVD

o Benefit: Dulaglutide, liraglutide, semaglutide
o Neutral: Exenatide once weekly, lixisenatide

= SGLT2i

o For ASCVD: Empagliflozin, canagliflozin

o For HF: Empagliflozin, canagliflozin, dapagliflozin
= T/ZD

o For ASCVD: Pioglitazone

o For HF: increased risk
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SGLT2i
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SGLT2i

Dapagliflozin, Empagliflozin, lpragliflozin, Ertugliflozin
A5t 2 1 HbAlc 0.5-1.0%
2A2: 2 2MA7| LY, =57}
HEAMNS

- L- O
=27 #8=Ld(Dapa, Empa), M EH
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’

eGFR CKD3a CKD3b CKD4 -aa:-
T 59-45 2015

SGLT2 inhibitors

Dapagliflozin HEH AL N2 s

Empagliflozin 10 mg/25 mg H B AR = glg
Ertugliflozin 5mg
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SGLT2 inhibition

¥ Inflammation
¥ Glucose toxicity

¥ Plasma uric acid

% Cardiac

+Myocardial
stretch

'

[PRRIN

\J

( arrhythmias

+ Ventricular

!

ACE2 - Ang1/7

contractility
_
v |
+ Inflammation
¥ Fibrosis

Activation of | . J

Diabetes Therapy volume 10, pages1595-1622(2019)
Diabetes Care 2016 Jul; 39(7): 1115-1122



Subgroup
Study Intervention

Patients with T2D

SGLT2i - CVOT

cardiovascular death or

HR (95% CI)

%
Weight

hospitalization for heart failure

EMPA-REG OUTCOME Empaglifiozin - : 0.66 (0.55, 0.79) 7.01
CANVAS Program Canaglifiozin o 0.78 (0.67, 0.91) 9.80
DECLARE-TIMI58  Dapaglifiozin . - 0.83(0.73,0.95) 13.24
CREDENCE Canaglifiozin - 0.69 (0.57, 0.83) 6.50
VERTIS CV Ertuglifiozin : - 0.88 (0.75, 1.03) 9.13
SOLOIST-WHF Sotaglifiozin - : 0.71 (0.56,0.89) 4.28
SCORED Sotaglifiozin - 0.77 (0.66, 0.91) 8.90
Subtotal (I-squared = 29.8%, p = 0.200) o W 0.77 (0.73,0.82) 58.86
Patients with HF
DAPA-HF Dapaglifiozin - 0.75 (0.65, 0.85) 12.76
EMPEROR-Reduced  Empaglifiozin - 0.75 (0.65, 0.86) 11.72
SOLOIST-WHF Sotaglifiozin N : 0.71 (0.56,0.89) 4.28
Subtotal (I-squared = 0.0%, p = 0.913) Ll 0.74 (0.68,0.81) 28.77
Patients with CKD
DAPA-CKD Dapaglifiozin  — 0.71 (0.55,0.92) 3.47
SCORED Sotaglifiozin - 0.77 (0.66, 0.91) 8.90
Subtotal (I-squared = 0.0%, p = 0.600) — R— 0.75 (0.66, 0.86) 12.37

!
Heterogeneity between groups: p = 0.780 ;
Overall (I-squared = 0.0%, p = 0.575) O 0.76 (0.73,0.80) 100.00

'

T . T
54 1104
Favours SGLT2is Favours placebo Am J Cardiovasc Drugs. 2022 Jan;22(1):69-81.



SGLT2i1 - CVOT

Table 1 Pairwisec comparison results from network meta-analysis for major adverse cardiovascular events

Canagliflozin

1.11 (0.96, 1.28)

1.03 (0.86, 1.23)

1.16 (0.98, 1.37)

1.19 (1.07, 1.32)

1 (0.83, 1.21)

0.9 (0.78, 1.04)

Dapagliflozin

0.92 (0.77, 1.1)

1.04 (0.88, 1.24)

1.08 (0.97, 1.19)

0.9 (0.75, 1.09)

0.98 (0.81, 1.17)

1.08 (0.91, 1.29)

Empagliflozin

1.13 (0.93, 1.38)

1.16 (1, 1.35)

0.98 (0.79, 1.21)

0.86 (0.73, 1.02)

0.96 (0.81, 1.13)

0.89 (0.73, 1.08)

Ertugliflozin

1.03 (0.9, 1.18)

0.87 (0.7, 1.07)

0.84 (0.76, 0.93)

0.93 (0.84, 1.03)

0.86 (0.74, 1)

0.97 (0.85, 1.11)

Placebo

0.84 (0.72, 0.99)

1(0.83, 1.21)

1.11 (0.92, 1.34)

1.02 (0.82, 1.27)

1.15(0.94, 1.42)

1.19 (1.01, 1.39)

Sotagliflozin

Am J Cardiovasc Drugs. 2022 Jan;22(1):69-81.




SGLT2i - Renal outcomesus

Direct renal effect

o AP E i 2tE glo|
MO F2k= O[3

Renal tubular glucose

reabsorption 242>

IS ESTA

S orZk A
AFA L 52 A
X2 = AME Ol At}
AEYHAE 50%0| A
SOICt= A4

Hazard ratio Weight

with 95% CI (%)
UACR>300 mg/g
EMPA-REG B 0.51[ 0.31, 0.84] 4.97
EMPEROR-Reduced 0.59[ 0.24, 1.46] 1.55
DECLARE-TIMI 58 — 0.38[ 0.25, 0.58] 7.14
CREDENCE - 0.66[ 0.53, 0.82) 28.10
CANVAS —— 0.48[ 0.31, 0.74] 6.68
SCORED —.— 0.72[ 0.46, 1.13] 6.26
VERTIS CV R 0.56[ 0.35, 0.90) 5.54
Heterogeneity: T° = 0.01, I = 16.59%, H’ = 1.20 < 0.57[ 0.48, 0.67)
Testof 6,=6; Q(6) =7.19, p=0.30
eGFR <60 mL/min per 1-73 m?
EMPA-REG —_— 0.66[ 0.41, 1.07) 5.49
DAPA-HF T 0.95[ 050, 1.81] 3.03
EMPEROR-Reduced B 0.56[ 0.21, 1.47) 1.35
DECLARE-TIMI 58 0.60[ 0.35, 1.02] 4.42
CREDENCE — 0.60[ 0.40, 0.89] 7.90
CANVAS — = 0.76[ 0.49, 1.17) 6.67
SCORED —. 0.71[ 0.46, 1.09) 6.94
VERTIS CV 0.86[ 0.49, 151 3.95
Heterogeneity: 1° = 0.00, I = 0.00%, H* = 1.00 0.70[ 0.58, 0.83)

Test of 6, =6; Q(7) = 2.66, p = 0.91

Randome-effects DerSimonian-Laird model

1/4

1/2

1



TABLE 2 Prevention of adverse events with SGLT2 inhibitors

Genital mycotic
infections

Urinary tract

infection

Hypoglycaemia

Diabetic
ketoacidosis

Hypotension

Acute kidney
injury
Fractures

Amputations

At risk

Women, prior candidiasis

Prior UTI
Neurogenic bladder, paraparesis,
indwelling urinary catheter

Currently taking SU and/or insulin with
current insulin or SU treatment,
higher risk with prior hypoglycaemia,
in elderly, or with impaired renal
function

Acute illness, surgery, reduced oral
intake, alcohol abuse or inappropriate
reduction of insulin dosage

SBP < 100 mm Hg postural hypotension

Hypotension volume depletion

Osteoporosis renal impairment

Ischemic ulcers, neuropathy
Peripheral vascular disease
Lower limb ischemia

Prior amputation

Measures to prevent adverse event

Perineal hygiene, changing
pads/tampons frequently, avoid tight
synthetic underwear. With recurrent
infection: consider treating partner

Probably avoid SGLT2i in patients at
very high risk

A1C <8.0 consider stopping or reducing
dose of SU and or reducing insulin
dose when initiating an SGLT2i

Do not discontinue insulin

Stop SGLT2i with acute illness/surgery
Maintain insulin, if necessary, make only
small adjustments to insulin dosage
Beware DKA can present with normal or
minimally increased blood glucose in

patients receiving SGLT2i

Do not use SGLT2i in patients with type
1 diabetes or with prior history of
DKA

Assess for volume
depletion/hypotension (Figure 1)
Consider reducing diuretic

Stop SGLT2i with acute illness/surgery.
Maintain euvolemia

Avoid SGLT2i in patients at very high
risk

Use of vitamin D is of unproven benefit

Avoid SGLT2i in patients with rest

ischemia, ischemic ulcers, and prior
amputations

Diabetes Obes Metab. 2019 Apr;21 Suppl 2:34-42
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GLP-1RA

Table 1 — Characteristics of GLP-1 RAs that have been approved to treat type 2 diabetes as of 2020.

GLP-1 RA First approved (date) Molecular Reference amino Other important Elimination  Administration Pharmaceutical Reference
weight (Da)° acid sequence components half-life schedule company
For subcutaneous injection
Short-acting compounds
Exenatide b.i.d. 2005 (USA); 4186.6 Exendin-4 None 3.3-40h Twice daily AstraZeneca’ [21]
2006 (Europe); Byetta
Lixisenatide 2013 (Europe); Lyxumia; 4858.5 Exendin-4 Poly-lysine tail 26 h Once daily Sanofi [22]
2016 (USA); Adlyxin
Long-acting compounds/preparations
Liraglutide 2009 (Europe); 3751.2 Mammalian GLP-1 Free fatty acid” 12.6-14.3 h Once daily Novo Nordisk [23]
2010 (USA); Victoza
Once-weekly  2012; BYDUREON® 4186.6 Exendin-4 Active ingredient  3.3—4.0h' Once weekly AstraZeneca' [21]
exenatide encapsulated in
microspheres of
poly-(p, -lactide-co-
glycolide)
Dulaglutide 2014; Trulicity 59670.6 Mammalian GLP-1 Immunoglobulin Fc 4.7-55d  Once weekly Eli Lilly and Company [24]
fragment
Albiglutide 2014 (Europe); Eperzan 72971.3 Mammalian GLP-1 Albumin 57—68d Once weekly GlaxoSmithKline [25]
Tanzeum (USA)"
Semaglutide 2017 (USA); 41136 Mammalian GLP-1 Free fatty acid® 57-6.7d Once weekly Novo Nordisk [26]

2019 (Europe); Ozempic
Mol Metab. 2021 Apr;46:101102.



Human GLP-1 vs. Exedine-4 backbone

ADAs(Anti-drug antibodies) rate
Human GLP-1 509~
| 44,

53% homology 97% homology 30%-

!

20%

Exendin-4 backbone Human GLP-1 backbone 10%

0%

1.6%

Exenatide Dulaglutide

Fc = fragment crystallisation; IgG = immunoglobulin G.

7. Neumiller JJ. J Am Pharm Assoc 200949(Supp! 1):516-29
2. Glaesner, et al. 2011, PepTalk.
3. Wysham C et al. Diabetes Care. 2074,37(8):2159-2167.



eGFR

(mLU/min/1.73 m’)
GLP-1 receptor agonists

Liraglutide
Dulaglutide
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GLP-1RA - CV benefit

@ti-atherosclerotic effects Risk-factors modificatioD

l ] A |
= 307 Semaglutide
. MMP2 e . .
" i e — e  glycaemic control S A|b|glut|de
muscle cell proliferation * insulin-resistance [+ 20+ ¢
cv Effects of e | body weight .§
Gl.P-l RAs o | triglycerides =
¢ LLDL ¥ 104
e blood pressure ‘:‘ Extended-release
'§ extenatide
o 1 b ety bbb b el et o e pr ety e e e b b
3 i Lixisenatide
<'I‘ Endothelial function J Infarct/injury size 5
<
l Qntl -inflammatory effect ' ~-10 I I I I 1
¢ NO-induced vasodilation 0 08 1.0 15 20 2.5

e | intracellular
calcium overload

e | glucose-induced
apoptosis

Normalised HbA1c lowering (%)

e loxidative stress

Hellenic J Cardiol. 2018 Dec 6. pii: $1109-9666(18)30408-1
Lancet Diabetes Endocrinol. 2019 Feb;7(2):89-90



GLP-1RA - CVOT

Individual trials Meta-analysis
Major adverse cardio- Individual cardio- g
vascular events ("MACE") vascular endpoints Heterogeneity
A B -1 p=0.12
ELIXAF ©p=078 MACE} —e— | p<0.001 £ %
LEADER}F -o— p=0.015 Myocardial infarction| —0—* p =0.043 ;,3‘1 ‘ e
SUSTAINBF —O—— | p=0016 .\~ B
components Strokef —@— p < 0.0001 :3 p =056
EXSCEL}| —0— p =0.061 N .
: Cardiovascular mortality|- —e— |  p=0.003 z'%T p=033
Harmony Outcomes| —@— p < 0.0001 ' w
All-cause mortality} g | = 0.001 =1 p=030
REWINDF ~ —@—  p=0.026 ; v [ RERR £ Za i
PIONEER-6F © p=0.17 Hospitalization for heart failure —o— p = 0.028 £ i i
06 08 10 12 14 07 08 09 10 1.1 12 13
Hazard ratio (" 95 % confidence |nterva|) Hazard ratio (_ 95 % confidence intewal)
Lixisenatide
@ Liraglutide

O Semaglutide s.c.
@ Exenatide q.w.
® Albiglutide

@ Dulaglutide

® Oral semaglutide
Mol Metab. 2021 Apr;46:101102.



GLP-1RA - Renal outcome
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Major GLP-1RA plus SGLT2
inhibitor combination
studies

Studies using fixed-ratio
combinations of GLP-1RA
plus basal insulin in
individuals on an SGLT?2
inhibitor

o

o
w

w

Change in A1C from baseline (%)
~ -

e
wn

Aweight (kg)

=)
8

-0.50

g

-1.50

A1C Reduction from baseline (%)

-2.00

Aweight (kg)

CANVAS
GLP-1RA Subset

18 weeks
Add-onto GLP-1RA +
Others
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Can J Diabetes. 2021 Apr;45(3):291-302.
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A Weight (kg)

Weight Reduction (not head-to-head)
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Dose dependent effects of liraglutide on body weight in obese subjects.
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Anorexigenic Effects of GLP-1 and Its Analogues, Handbook of Experimental Pharmacology 209(209):185-207



Patients treated with Saxenda® lost weight and sustained
their weight loss for 3 years!

— Saxenda® + diet and
exercise (n=1505)

Change in body weight from baseline3°

g

Bl Week 160 LOCF

® Week 160 Completer OFF-DRUG
FOLLOW-UP
PERIOD

1

CHANGE IN BODY WEIGHT (%)

-6.1%170

| | |
0 - 16 56 104 160 172

TIME (WEEKS)

Line graphs are observed means.
LOCF=last observation carried forward.
*p<0.0001.30



SCALE-TEENS: Change in BMI percent

BMI corresponding to 230 kg/m? for adults and >95% percentile for age and gender

Change from baseline: BMI (%)
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Dulaglutide and weight loss
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Available in Korea

Trulicity 1.5 mg

Trulicity 3.0 mg

-1.6%

20

-4.0
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Mean observed weight change from baseline (Ib)

Trulicity 4.5 mg

-1.8%

® Trulicity 1.5 mg
(n=612; Baseline wt: 210.6 |b)

@ Trulicity 3.0 mg
(n=616; Baseline wt: 212.3 1b)

® Trulicity 4.5 mg
{n=614; Baseline wt: 210.4 Ib)
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AWARD-3' AWARD-52 AWARD-63

Monotherapy Add-on to MET Add-on to MET
(26 weeks) (52 weeks) (26 weeks)
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vs metformin vs sitagliptin vs liraglutide
® Trulicity 1.5mg (n=269) ® Trulicity 1.5mg (n=304) ® Trulicity 1.5mg
® Trulicity 0.75mg (n=270) ® Trulicity 0.75mg (n=302) (n=299)
® Metformin (n=268) ® Metformin (n=315) ® Liraglutide 1.8mg

(n=300)
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Semaglutide Phase 2 Trial

Estimated percentage mean weight loss
after 52 weeks of therapy
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m Semaglutide 0.05 mgm Semaglutide 0.1 mg = Semaglutide 0.2 mg

Semaglutide 0.3 mg
m Placebo

Semaglutide 0.4 mg mLiraglutide

Lancet. 2018 Aug 25,;392(10148):637-649.



SGLT2i and weight loss

lpragliflozin 50mg once daily Ertugliflozin administration
a Duration of administration (week)
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Summary in GLP-1RA and SGLT2i
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