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Diabetes-related deaths in the Swedish NDR, 1998-2014
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Early intensive treatment is important T2D
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Early intensive treatment can minimise the hyperglycaemia that underlies
complications of type 2 diabetes

Campbell. Br J Cardiol 2000;7:625-631; Del Prato S et al. Int J Clin Pract 2005;59:1345-1355



Glucose lowerina medication in T2D: overall Approach
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Trials on CV benefits with GLP-1 RAs have varying resul’rs
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The Harmony Outcome Trial
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The Harmony Outcome Trial
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MACE & Metformin + GLP1-RA "
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Broad kidney endpoint (new- onset macroalbuminuria sustained doubling of serum creatinine or a
40% decline in eGFR, ESRD, or death of renal cause) stratified by drug class
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Kidney outcome excluding macroalbuminuria stratified by drug class
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Glucose lowering medication in T2D: overall Approach
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2. Be aware that SGLT2i vary by region and individual agent with regard to indicated level of eGFR
for initiation and continued use

1. Both empagliflozin and canagliflozin have shown reduction in HF and reduction in CKD
progression in n‘ﬂ'ls
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8. Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide

9. If no specific comorbidities (i.e. no established CVD, low risk of hypoglycaemia and lower
priority to avoid weight gain or no weight-related comorbidities)
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Meta-Analysis of GLP1-RA and SGLT2i trials on the composite of MACE stratified by presence of ACVD
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Glucose lowering medication in T2D: overall Approach
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Metformin + GLP1-RA
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Liraglutide in pre-diabetes and obesity_
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Inhibition of beta-cell apoptosis by GLP-1 in isolated human is‘lg’rs
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GLP-1 improves beta-cell function in T2D patients
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Liraglutide increases beta-cell mass in animal models of diabetes
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Liraglutide monotherapy increases first-phase
insulin secretion and response to glucose e
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LIraglutide and Beta-cell RepAir (LIBRA) S’ruci\y
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LEAD meta-analysis: Change in HOMA-B from baseline to Week 26

* . O\
40 - * % 66\0\‘ :\\
<) =1363 AN X
22 35 - r e (n=490) v SO
> \G’\0 N\
< 30 o 31,8 OO . ‘\\‘6
Q 25 - 'a\\ c
X X2 7. el
< ed\) (\\‘
i e &
g 15 1 O\,\Q(Gga
< ‘\
g 10 + %)6
s 5.
(o)
. 69(69 e\\e‘e B Liraglutide 1.2 mg OD B Rosiglitazone Glimepiride
6‘\\\\‘? e( (\G B Liraglutide 1.8 mg OD B Placebo B Exenatide

O‘\@QO

*p<0.0001 vs exenatide and placebo; **p<0.05 vs rosiglitazone; Tp<0.0001 vs placebo

Matthews DR et al. Diabetologia 2010;53(Suppl 1):S339




Semaglutide treatment increases first- and second-phase
insulin secretion

INTRAVENOUS GLUCOSE TOLERANCE TEST
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Beta-cell responsiveness after semaglutide treatment
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Liraglutide has multiple positive effects on the beta-cell
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Diabetes-related deaths in the Swedish NDR, 1998-2014
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HbAlc and Relative Risk of Microvascular COI’\'\P'ICC(TIOHS
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Intensive blood-glucose control and risk of complications in patients with T2D (UKPDS)
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10-Year Follow-up of Intensive Glucose Control in T2D
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Multifactorial Intervention and CDV in T2D |
M_ \Ca

" e therapy [ Comentianal therapy ab

&~ 704 = A\ 0\‘ R\

TR £ Conventional the rag)(a ?

L} = . Elig| D=02? - @%

1.&]- g-.l fo: Pl O, O \'\6

@ W 50_ Z' Glycated Chokstes T sm dood Diilc Bod . d\\_@

= . ycgl bin <175 mgdl 153t ), ssssss 6\

"I:I- E 40_ BD Lg sn Hg

= El \) © . e‘

© 3 ~C AD Intensive therapy

. -E' 20_ N X’ ° %

E S N

o

) 10— N2 o (\‘a
' )

L s\ | | l | | | | | | | |
532 09 2 3 4 5 & 7 8 9 10 11 12 13
(3\. 6\16
2 o\ Years of Follow-up
o et®
NS, SrRk
‘\QQO i sive therapy 80 72 65 61 56 50 47 31
O Conventional 80 70 60 46 38 29 25 14
therapy

Gaede P et al.,, NETM 2008



Effects of GLP-1 on known CV risk factors -
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Pleiotropic effects of Glp-1 or Glp-1 Receptor Agonists
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GLP-1RAs reduce SBP vs control
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Effects of GLP-1 on known CV risk factors
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GLP-1RAs reduced fasting lipids
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Effect of semaglutide on lipids

SUSTAIN 6 — Ratio to baseline . OV &

p-value vs

a‘
\\6(\ EI%\*@ °Cl) placebo

(0.95; 1.00) <0.05
0.99 (0.97;1.01)

LDL cholesterol ! '\‘G‘ 0.96 (0.93; 0.99) <0.05
3 0.99  (0.96;1.03)

HDL cholesterol &P‘? ‘ Q‘ega _*_ 1.00 (0.99; 1.02)

— 1.04  (1.02; 1.06) <0.0001

Total cholesterol

0.93 (0.89; 0.97) <0.001

I
Vv '
Triglycerides ?? P‘eo(\g\(\ = E 0.97 (0.93;1.01)
I
I

i W\ - .
Free fatty acid \\ — 0.99  (0.95; 1.04)
ee ratty acids ( \‘6 \‘e

Q‘a : 0.92 (0.88;0.96) <0.001
‘\‘oaQ(e‘ 6“68%2 0:9 1 1:1
[ ] Semaglutidﬂé‘&% e
W se '@Qel.Omg?

mare ETRs to baseline, and treatment ratios with Cl, based on in-trial data for scheduled visits for the full analysis set. Each parameter was analysed by a mixed model for repeated measures with treatment group (semaglutide 0.5
and 1.0 mg and corresponding placebo doses) and stratification (9 levels) as fixed factors and the corresponding baseline value of the parameter as a covariate, all nested within visit. Lipid parameters were analysed on log-scale. Cl,
confidence interval; ETR, estimated treatment ratio; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol

ETR (semaglutide:placebo)

Marso SP et al. N Engl J Med 2016; 375:1834-1844.




Effects of GLP-1 on known CV risk factors -
A s AbHLL=

6\6\6\9?\
s\
. (\6‘ ‘\6\\6‘
(a\\@\a 2
606\6 ‘ d\\a\\a
o\
A o2

7 Hypertensio&d&"} et

X
. a\© &
b Dys?l/ @L@I@‘ggu@@

Holst JJ et al. Trends Mol Med 2008; Farr S et al. Cardiovasc Hematol Disord Drug Targets 2014; Yamamoto H et al. J Clin Invest 2002.



HbA,. effects in the LEAD programme
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Estimated change in HbA,, from baseline to end of treatment in

SUSTAIN programme -
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Weight loss improves obesity-related comorbidities
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GLP-1RAs reduce body weight
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Weight reduction with liraglutide in people with
type 2 diabetes 1692
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Change in Body Weight from baseline to end of treatment in
SUSTAIN programme \o-

SUSTAIN 1 SUSTAIN 2 SUSTAIN 3 ~  SUSTAIN 4 SUSTAIN 5 XS TAIN 7:
monotherapy vs sitagliptin vs exenatide ER vs IGlar add-on to basal insulin ; glutide vs Dulaglutide

Treatment duration: 30 weeks 56 weeks 56 weeks 30 weeks 30 weeks 6\0\ N\ 40 weeks

BW af baseline: 92 kg 89 kg 96 kg 93 kg 92 kg . A .p o\ 95 kg
2,0 - o e

10
0,0
-10
-20
-3,0
-4,0
-50
-6,0
-7,0
-8,0

Change from baseline (kg)

B Semaglutide 0.5 mg W Semaglutide 1.0 mg MPlacebo M Sitagliptin 100 mg Exenatide ER 20 mg mMIGlar mDulaglutide 0.75 mgmDulaglutide 1.5 mg

Modified and adapted from Lingvay I et al. ADA, 9-13 June 2017




Change in Body Weight in pts with T2D with Semaglutide or
Dulaglutide (SUSTAIN 7 S

HbA, (%)

16 20 24 28 32 36 40
Weeks Weeks

Pratley et al. Lancet Diabetes Endocrinol 2018



Glucose lowering medication in T2D: overall Approach

EITHER/
OR

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (I

IF HbA,  ABOVE TARGET PROCEED AS BELOW
NO

COMPELLING NEED TO MINIMISE HYPOGLYCAEMIA

NCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)

Al N nur \,
CLINICAL INERTIA
REASSESS AND
MODIFY TREATMENT
REGULARLY
(3-6 MONTHS)

SG6LT2i with evidence of reducing
SGLT2i with HF and/or CKD progression in
GLP-1RA proven CVD CVOTs if eGFR adequate’ PP GLP-1RA SeU W
with proven benefit’, [ p--------- OR -----=---+
CVD benefit' if eGFR 1f SGLT2i not tolerated or
adequate’ contraindicated or if eGFR less WH i
than adequate’ add 6LP-1 RA
with proven CVD benefit!
| .
! v Ewg SeLITZF
IfHbA,_ above target ItH amm OR GLP-1RA with
[ = T ] [ A ] ‘Q‘ i 0PP-4i S6LT2¢ good efficacy rid S
OR OR for weight loss
If further intensification is required or « Avoid TZ0in the seﬂm! of HF jrii} GLP-1RA
patient is now unable to tolerate ¢ Jf ¢ ‘L J’ ¢’
) . Choose agents demonstrat
GLP-1 RA andlor SGLTZi, choose \\
agents demansirating CV safty: + Consider addin [ ,\0 If HbA, above target | | uea abovetarget | | i1fHbA, above target
« Consider adding the other class oy pmve \ et ¢' sb sb
(GLP-1 RA or SGLTZi) with proven - BP 'n' " ﬂ'e ’ : AR
CVD benefit P n BLP-IIM ’ [ Continue with addition of other agents as outlined above ] If triple therapy required or SGLT2i « Insulin therapy basal insulin with
« DPP- :;n: t on GLP-1 RA l |nsul|r|‘ ¢ andlor GLP-1 RA not tolerated or lowest acquisition cost
| ““n“'" 6 AT contraindicated use regimen with OR
. 'T’;;?l insuli ‘a\ [ If HbA, above target I lowest risk of weight gain + Consider DPP-4i OR SGLTZi with
- i 10
L \! \6 n PREFERABLY lowest acquisiton cost
( Consider the addition of SU* OR basal insulin: DPP-&i (if not on GLP-1 RA)
‘ \‘e « Choose later generation SU with lower risk of hypoglycaemia based on weight neutrality
. \"a Ge « Consider basal insulin with Lowerrisk ofhypoglycaemia’ a7
.
6\\»\ (\ If DPP-4i not tolerated or
O P@ D benefit means it has label indication of reducing CVD events. For GLP-1 RAstrongest 5. Low dose may be better tolerated though less well studied for CVD effects contraindicated or patient already on
. Q nce for liraglutide > semaglutide > exenatide extended release. For SGLT2i evidence 6. Choose later generation SU with lower risk of hypoglycaemia GLP-1 RA, cautious addition of:
0\6 modestly stronger for empagliflozin > canagliflozin. 7. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin SUS  TZ° + Basalinsulin
. SUE . . insuli

2. Be aware that SGLT2i vary by region and individual agent with regard to indicated level of eGFR
for initiation and continued use

1. Both empagliflozin and canagliflozin have shown reduction in HF and reduction in CKD
progression in n‘ﬂ'ls

& dec or.ll ail

8. Semaglutide > liraglutide > dulaglutide > exenatide > lixisenatide

9. If no specific comorbidities (i.e. no established CVD, low risk of hypoglycaemia and lower
priority to avoid weight gain or no weight-related comorbidities)

10. l:nnsnier cmlnlry iml regnun splcllll: cost of drugs. In some countries TZDs relatively more

Davies M et al. Diabetologia 2018



LTRA-DPP-4 Extension 2

o<
TRIAL DESIGN VOYCk TO
( Trial information ) . (\'bL R\W\TIDE
* Open label, active comparator N STUD EXTENSION 1 L X \\s6 é\d\
*  Randomised (1:1:1) M/;]é Wseeh}s Y 26 Weeks \e’\'ﬁ Z%Yé@/
Parallel groups ! d\\,
Multinational 5\

N = 665

Type 2 Diabetes

Stable Met )
HbA,. 7.5-10%

BMTI <45 kg/m?

Sitaglip*in 10U ma + Me*formin 121500 mg/day)

(o) '\O(\
6\‘6 6 \‘6‘5
‘a( \6 Dose Dose
Q(GQ \‘e(e escalation escalation
o 'a . B B - L [l :
05\\'\\‘ e( (\G 0 34 maintenance period 5, Maintenance period 5l2 ; :4 B
O\QQ ? weeks weeks weeks weeks weeks

= Treatment Duration. 78 weeks




LIRA-DPP-4 - Weeks O to 52 (pre-switch)

-
Qe

6‘06
o
Hb A, (%) Body wﬁg\@@)
Liral2mg+ Liral8mg+ Sita 100 mg + Lira 1. 2 ow\rng + Sita 100 mg +
Met Met Met @@&G 6\‘6\ Met
Baseline: 8.4% 8.4% 8.5% Basel;{;g*a\\a 9@ @ 94.6 kg 93.1 kg
s 7 ' | | oo & S | |
g o P
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Pratley et al. Int J Clin Pract 2011;65:397-407



LIRA-DPP-4 - Weeks 52 to 78 (post-switch)

HbA,. (%) Bod\@«é
00\6\ e

Week 52: 7 2% 7 6% Week 52 %2‘-%
S e é’é\ e
< =" -1,0 4
c [S)
-:cg 9 -1,5
< = -
.g :§ 2,0
g s e 0.0001
< .
S 2 3,0 i
S -3,5 -
0,8 - . Q@Q e | e p<0.0001
6‘\\"\\‘ < ﬁg'(agllptln - liraglutide 1.2 mg W Sitagliptin = liraglutide 1.2 mg
O‘\QQO ? W Sitagliptin - liraglutide 1.8 mg W Sitagliptin = liraglutide 1.8 mg

Pratley et al. Int J Clin Pract 2011;65:397-407



Tr'la

Q}nd double-
y, active-controlled
' Randomlsed (1:1)

* Parallel group

N=407

Type 2 diabetes
Male/female >18 years
Stable Met +
Sitagliptin

HbA. 7.5-9.5%

BMI >20 kg/m?

Aim
To compare efficacy and safeTy b&@?\ om sitagliptin to liraglutide (N=203) with continued sitagliptin
(N=204), both + continued me@an su s with T2D not achieving adequate glycaemic control on sitagliptin + met

6
\6

Primary end&qi&rQ QG\‘
Chang,ggOﬁ l?ﬁgm baseline to week 26




LIRA-SWITCH: Baseline information
e\s@g\a‘
Liraglutide fiﬂtq‘bl@\t:\i i\

Safety analysis set (n) 202 . \\6\\6\‘v§\§}?“
Age (years) 56.3 6606\6’;\66\\9\\6 56.5
Duration of diabetes (years) (37\@ 6\"\\\‘6‘6 (2 7.6
Female ; male (%) O\,\GG%QZQS\S%G 39 : 61
Weight (kg) ?/&P?e A Q‘eg 88.9 91.2
BMI (kg/m?) P‘??Petf@(\@\ 31.7 32.2
Waist circumference (cm) 6(\6 6(5\0(\6 106.9 106.9
FPG (mmol/L) 699(’5\(6\9\‘ 10.0 9.7
HbA,, (°/g{\\|’<>9, ‘\Ge\‘e 8.3 8.2
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HbA,. (%)
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7.0- T 6 e S S
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LIRA-SWITCH: Confirmatory secondary endpojo\n‘r
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91+ \\ ange from
\\Q\ s:é}he to week 26
od N— O(;\e \9\‘@?' lutide Sitagliptin
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\\\\1 (\QG %lme since randomisation (week) p<0.0001
Qo% ? —@- Liraglutide ~@- Sitagliptin
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Cardiorenal benefits of GLP-1 RA in different patient populations
\O
0e°

Major Adverse Renal b@
Cardiovascular Protection \0\ \
Events 6 \

S@Q\QW\?UM population

\0\6\: 1 R@%/ent renal disease and reduce
C

erotic events (major adverse
5\6& rdiovascular events)

\S
S
\ 6\\6 e®

Primary prevention population

GLP1 RA prevent Major Adverse
Cardiovascular Events

Modified and Adapted from Verma S et al. published online November 10, 2018 http://dx.doi.org/10.1016/50140-6736(18)32824-1
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