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Disclaimer
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GLP-1R aywvioTég

e Exenatide (Byetta) bd- FDA 2005, Evocyrn 2006
> t1/2: 4h

e Exenatide LAR (Bydureon) O.W- ¢ykotomn Evpwnn 2011,
FDA 2012

e Liraglutide (Victoza) 0.d- é¢ykoton Evgcynn 2009, FDA 2010
> t1/2:12h

e Lixisenatide (Lyxumia) 0.d- ¢yxoion Evocyrm 02/2013
» Kot mpoo0Onkn oe glargine

o Taspoglutide O.d-anomﬁQenKe (AAAEQYIKES aVTIOQAOELS)

o Albiglutide 0.w- aitnon 01/2013

» Katwrtepo g liraglutide @ @

e Dulaglutide 0.w- phase I1I _—
: p &5
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Table 1 | Comparison of short-acting versus long-acting GLP-1 receptor agonists

Parameters

Short-acting GLP-1
receptor agonists

Long-acting GLP-1
receptor agonists

Compounds

Half-life
Effects

Exenatide
Lixisenatide

asting blood glucose levels

ostprandial hyperglycaemia

Modest reduction

Strong reduction

Fasting insulin secretion
Postprandial insulin secretion
Glucagon secretion

Gastric emptying rate

Blood pressure

Heart rate

Body weight reduction

Induction of nausea

Modest stimulation
Reduction
Reduction
Deceleration
Reduction

No effect or small
increase (0-2bpm)
1-5kg

20-50%, attenuates
slowly (weeks to
many months)

Albiglutide
Dulaglutide
Exenatide-LAR
Liraglutide

12 h—several days

Strong reduction
Modest redu
Strong stimulation
Modest stimulation
Reduction

No effect
Reduction

Moderate increase
(2-5bpm)

2-5kg

20-40%, attenuates
quickly (~4-8 weeks)




Healthy eating, weight control, increased physical activity

Initial drug

monotherapy Metformin
Eﬂ];an’l “ Hbﬁ‘c} wreeflansnnnrannns nnnennnnna s St PP rrrann hlgh........ B et LT B L UL 4 O
Hypoglycemia L S A A P L L L e T L el 1 - R PP P AP
Weighlt e SR e o e B I R R e i e e rerie e o b o mb s bbanrt s S Aot S e bre e g s R eT
Side effects R R L R O TGRS ORI becoreirms ittt et s i e e
Hmdan‘mmanﬁ mi'fvﬁduaﬁmd Hchl‘a.rgef nﬂa-r~3 mﬂ.‘m pmmsdroz-drug combination
W Metformin Metformin  Metformin Metformin Metformin
+ + + + +
Two drug Sulfonylurea || | Thiazolidine- DPP-4 GLP-1 receptor || | insulin (usually
combinations dione Inhibitor agonist basal)
Efficacy (} HbAlc) . high Ahigh & intermediate % 11T | e——— -4 | highast ...
Hypoglycemia . L { = moderate risk { low risk - low risk low risk high risk .
Weight ! =B gain ... ~-H 1 gain... MR : BT [
m]w side &ﬂ&ﬂ{s:l SR hymgmm]a 1 m’ HF f: {E— , h‘wly“mh i
Costs L low Shigh i [ ;
If needed to reach individualized HbA Te targel affer ~3 months, proceed to 3-drug combinalion
v {order not meant to denote any specific preference):
Metformin Metformin Metformin Metformin Metformin
+ + = =T z
Three drug Sulfonylurea || | Thiazolidine- DPP-4 GLP-1 receptor || [ insulin (usually
combinations dione Inhibitor agonist basal)
+ + +

o [ezma]
o i |

If combination therapy that includes basal insulin has falled fo achieve HbATc target after 3-6 months,
procesd [0 8 mare complex mmw usually in combinalion with 1-2 non-insulin agents:

suU l
or . DPP-4-i I
o [eiz ]

More complex
insulin strategies

Jdicthetes Care, Diabetologiv,

Insulin
(multiple daily doses)

9 April 2012 e
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Ralph De Fronzp Banting Lecture, Diabetes Apr 2009;Vol 58:784



Healthy eating, weight control, increased physical activity

Initial drug
monotherapy Metformin
Efficacy (| HbA1c) e & . ' high-
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Side effects - BT e ettt oo iiens eneneeres G | MECTC Beid O8I
if needed to reach individualized HbATc targel affer =3 months, proceed to 2-drug combination

(erder not meant fo dencte any specific preference):
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Two drug - :
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If combination therapy that includes basal insulin has failed fo achieve HbATc larget after 3-6 months,
procesd 10 8 more complex insdalin strafegy. usirally in combination with 1-2 non-insulin agents:

More complex
insulin strategies

Insulin
(multiple daily doses)
Dighetes Care, Diahetologio
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Eivatr onuavtikog o YAvkatutkog EAeYX06
MEQA ATIO TLG ULKQOAXYYELAKEG EMITIAOKEG;

e UKPDS 10yrs follow up: MI p=0.052
e UKPDS 20yrs follow up: MI p=0.01

® Y NUAVTIKOG VTTOAELTIOUEVOG
KLVOLVOG UETA TNV AVTIUETWTILON
TIAQAYOVTWV KLVOLVOUL

® YTIC OTATIVEG O elAeTaL M
ueyaAvtepn petwor tov CVD
KLvOLVOU

Holman RR et al, NEJM 2008;359:1577




DURATION Studies: Glycemic Control
(Decreases in HbA,. From Baseline at Endpoint)
— Exenatide vs Comparator

DURATION-1; DURATION-2;, DURATION-3. DURATION-44 DURATION-5. DURATION-6¢
(52 wk) (26 wk) (26 wk) (26 wk) (24 wk) (26 wk)

0 I I I I
-0.2
-04
-0.6
-0.8 |
-1
1.2 = | n
-1.4 + ¥ L]
-16 -
-1.8  P<05 ‘P<.0001 P=017
-2 towk 38 TP _ 0165 ' P = .0820 P <.0001 P=.05
22 ' TP =.0328
At wk 30 P <.001
m Exenatide weekly mExenatide 2x/d @ Stagliptin OPioglitazone
OInsulin glargine B Metformin O Liraglutide

a. Buse J, et all'l; b. Bergenstal RM, et all'?]; ¢c. Diamant M, et all'3]; d. Russell-Jones D, et all'4;
e. Blevins T, et all'™]; f. Buse JB, et al.['8]



LEAD Studies: Glycemic Control
(Decreases in HbA,. From Baseline at End
Point) — Liraglutide (1.8 mg) vs Comparator

a b C d e f
LEAD-1 LEAD-2 LEAD-3 LEAD-4 LEAD-5 LEAD-6
26 wk) (26 wk)  (52wk)  (26wk) (26 wk) (26 wk)

0 -
-0.2 -
-04 -
-06 -
-0.8 -
-1 - L

1.2 4
1.4 ||
16 -
-18 4 P<.00001 P=<.0001 P < .0001 P=.0015 P < .0001
2 4
22
m Liraglutide m Rosiglitazone
@ Glimepiride O Liraglutide + metformin + rosiglitazone
OlInsulin glargine B Exenatide 2x/d

a. Marre M, et all'’l: b. Nauck M, et all'8l: ¢c. Garber A, et all'®l: d. Zinman B, et all2°l:
e. Russell-Jones D, et all2'l: f. Buse JB, et al.[27]



Exenatide vs Liraglutide:
Head-to-head

Durat10n—1 Duration-6

—8— axenatide QW

=~exenatide BID —» exenatide QW, BL=8.2% —8— Exenatide once weekly (n=461)
e —m— Liraglutide once daily (n=450)

exenatide QW

I

<

9]
1

I

-

u
|

-2.0%
-2.0%

A
o o
L L

=
Q
-—
<
=
@
o
c
©
L
(&)

&

-
(=]
'l
Least-squares mean change in HbA_ (%)

:*:i-t
I
|

6 10 14 18 22 26 303336 40 44 48 52
Time (Weeks)

T T T
10 12 14 16 18 20 22
Time (weeks)

—8— Liraglutide
—8— Exenatide
—a— Liraglutide
—8— Exenatide

1 T 1 T 1 1
10 12 14 16 18 20 22 24 26

Time (weeks)




HbA,. Effects of GLP-1 RAs in
Head-to-Head Clinical Trials

Trial: LEAD-62 DURATION-1® DURATION-5¢ DURATION-64

Size, n: 464 303 254 912
Study length, wk: 26 30 24 26
0.0 ~

Bl EXN 2x/d
B LIRA
0 EXN 1x/wk

.I_

EXN = exenatide; LIRA = liraglutide. Medscape CME activity accessed 20-04-13

P <.0001; T P=.0023.
a. Buse J, et al27l: b. Drucker DJ, et all'®l: ¢c. Blevins T, et all2%: d. Buse J, et al.[21]




GLP-1R aywVIoTEG:

Non-inferiority / , , ,
. . QVTI IVOOUAIV adl;
Exenatide bd vs glargine . nen i C ’
Heine R et al, Ann Int Med 2005;143:559
Exenatide bd vs aspart =6~ Exenatide group (1 =275)

~B- Insulin glargine group (n = 260)
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Jack Leahy, Endocrinol & Metab Clin North Am 2012;41:127
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proof of concept

== nsulin glargine plus Metformin plus exenatide
=& nsulin glargine plus Metformin plus sitagliptin

== nsulin glargine plus Metformin

Nominal time From Meal [min
Diabetes Care 2010;33:1508




GLP-1R aywviotéc:
avTi tvoovAivng 1] ualt

Ann Intern Med. 2011;154(2):103-112. doi:10.7326/0003-4819-154-2-201101180-00300

0.0 —— Insulin glargine + placebo 2.0 -
—— Insulin glargine + exenatide 15 - I
$ 05+ |
. w 10
2 2 05
S ®
g <107 ® 00~
3 =
T .§~ 0.5 =
E 154 @ 1.0
A =
e { & 15+
= | —
O 204 & 20+
(W]
-2.5 —
-2.5 T T . -3.0 -
0 10 20 30 Week
Week
From: Use of Twice-Daily Exenatide in Basal Insulin—Treated Patients
With Type 2 Diabetes: A Randomized, Controlled Trial
Change in HbA,. over 30 weeks.Data are least-squares means estimated from a mixed model, in which the postbaseline response
variable = treatment + pooled investigator + visit + baseline + (treatment x visit), and the participant is treated as a random effect
with an unstructured covariance matrix. Error bars are 95% Cls. HbA;. = hemoglobin A,..
* P < 0.001 for between-group comparisons.
Date of download: Copyright © The American College of Physicians.

4/13/2013 All rights reserved.
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B Metformin + liraglutide + insulin detemir (n =162) W Metformin + liraglutide (n = 157)
*Open-label trial of adults with T2DM and HbA1c 27.0%, receiving metformin + liraglutide 1.8 mg

Adapted from Medscape 19/04/2013: DeVries et al, Diabetes Care July 2012;35:1446




Weight Reduction with GLP-1 RAs: Summary of
Clinical Trial Data

Change in Change in Change in
Exenatide Weight Liraglutide Weight Exenatide Weight

10 mcg bid[?] (kg)* 1.8 mg qd[?] (kg)* 2 mg qwl(®! (kg)*

+ None' -1.5 + None' -2.5 + None' 2.3

+SU -1.0 +SU -0.2 + MET -3.0

+ MET -2.5 + MET 2.8 + (MET + SU) -2.6

+SU/MET -0.7 + (MET + SU) -1.8 + (MET + TZD) 2.3
+TZD = MET -1.4 + (MET + TZD) -2.0
+ MET =+ SU 3.2

*Placebo subtracted; "Background oral antihyperglycemic agent(s)

qd = once daily; qw = once weekly

(@) LIPID & a. Adapted from Mundil D, et al. Diab Vasc Dis Res. 2012;9(2):95-108. Medscape

METABOLIC b. Malone J, et al. ADA 71st Scientific Sessions. Abstract 1066-P. EDUCATION
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The Lancet Nov?7, 2009;374:1606
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The SCALE trials testing liraglutide 1.8 & 3mg: phase 111
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Diabetes, Obesity and Metabolism 13: 302-312, 2011.

I— e V | e W a I—t I C | e © 2011 Blackwell Publishing Lt

Glucagon-like peptide-1-based therapies and cardiovascular

disease: looking beyond glycaemic control

P. Anagnostis’, V. G. Athyros?, F. Adamidou’, A. Panagiotou, M. Kita', A. Karagiannis?
& D. P. Mikhailidis®
TEndocrinolo ' ' jon Hospilal,

School, Aristotle University of Thessaloniki, Hippokration Hospital, Thessaloniki, Greece
), Royal Free Hospital Campus, University College London Medical School University College London (UCL),




GLP-1R aywVIOTEC: AUETEG KAl
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Cardiac Myocyte Apoptosis — ——
REDUCTION IN ATHEROS =

e Avénon uptake yAvko(lng amo HuokaoLo
* MetlwoT amomMTWwoTG HLOKAQOLOU
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* MetlwoT) aQTnELaKNGS mLeong



-
—
o
(QV
©
N
—_
Q.
<
Q
=
=
o
ie]
Q
fen
&
o
=)
o
(%))
()
o
o]
8
@)
o
X
L
'©
4
(<H)
=
@®©
=
@)
=

0.01

0.1 1 10 100

Fav ours GLP-1RA  Fav ours comparator

Heart-Smart Drugs
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YA2 KaEdlXyyelaKa alTia:
»2-3X KAQOLAKT)
VOO QOTNTX
»3-4x eyxkehaAka

HR = 0.86; P < 0.001
——

HR = 0.80; P < 0.001
—e——

HR = 0.81; P = 0.01

Diabetes Care 34:90-95, 2011




Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes
Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.
N Engl ] Med 2007; 356:2457-2471]June 14, 2007

he :
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Avandia banned in Europe on heart worries
By Alistair Dawber
Friday 24 September 2010

Results of a reevaluation of cardiovascular outcomes in
the RECORD trial
Kenneth W. Mahaftfey, MD et al, Am Heart ] 2013;166:240


http://www.independent.co.uk/search/simple.do?destinationSectionUniqueName=search&publicationName=ind&pageLength=5&startDay=1&startMonth=1&startYear=2010&useSectionFilter=true&useHideArticle=true&searchString=byline_text:(%22By%20Alistair%20Dawber%22)&displaySearchString=By%20Alistair%20Dawber
http://www.nejm.org/toc/nejm/356/24/

Association between first-line monotherapy with sulfonylurea versus metformin and risk of all-
cause mortality

| L] ] ™ ] - 2 - 3 o] 2
S. Jenkins-Jones', C.J. Currie”, J. Mukherjee’, C.L. Morgan™;
Global Epidemiology, Pharmatelligence, “Public Health and Primary Care, Cardiff University, UK,

....In type 2 diabetes, the use of SU is associated with increased
mortality and a higher risk of stroke, whereas the overall
incidence of MACE appears to be unaffected. The results of this
meta-analysis needs to be interpreted with caution, mainly
because of limitations in trial quality and under-reporting of
information on cardiovascular events and mortality. However,

the CV safety of SU cannot be considered established unless it
is evaluated in long-term cardiovascular outcomes trials.

Directly matched 1.338 1.051 1.704 0.018
Met 2,048 123

SU 8,836 1,121
Propensity matched 1.902 1.733 2.088 <0.001
Met 8,836 739

Abstract #201, EASD 2013
Monami M et al, Diab Obes Metab 15:938, 2013



GLP-1R aywvioTtéc: i
ertidgaom oe CVD deikteg —

¢ Méeiwom OLVOTOALKNG KAl e
AQTNOLAKNG Tieong 1- ===
5mmHg .|

e Meiwon LDL 6% & -
TOLYAUKEQLOLWYV - E—— "
14-28 mg/dl (¢wg 12%) =

e Avénon HDL &wg 24% :—

e Meiwon hsCRP T

* Meiwon PAI-1 _'_‘

gﬁ ﬁzfgigclzg;éﬂ%; (;j; Cardiology Vol 108 (3S) August 2, 2011 ‘_“'_ |

-5.63 0 5.63




Odnyieg FDA mog
baguakxofropnxavia 2008

Pre-marketing data with CVD end
points: 95% CI RR<1.8

Post-marketing trials with CVD end
points: 95% CI RR<1.3

L UOTINHATOTIOMNOT] EQEVVITIKWYV
TTOWTOKOAAWV WOTE VA ETUTOETIOVV
LeTo-aovaAvon

Nea avTdupntica Gagpaxa meémet
TOVAQAXLOTOV VA ELVAL KAQOLXY Y ELXKAX
OLOETEQX




GLP-1R aywVIoTEG:
AVOUEVOUEVEC KOPOIAYYVEIOKEC MEAETEC

GLP-1 RA Cardiovascular Outcomes Trials
Trial End

Description SIS st Data

Comparing the impact of including exenatide once-weekly as part of usual care
vs. usual care without exenatide on major cardiovascular outcomes as
measured by the primary cardiovascular combined endpoint of cardiovascular-
related death, nonfatal MI, or nonfatal stroke.

Determining the long-term effect of liraglutide on cardiovascular events in
subjects with T2DM. Primary outcome measure-time from randomisation to
first occurrence of cardiovascular death, non-fatal Ml, or non-fatal stroke (a
composite cardiovascular outcome).

Randomized, double-blind, placebo-controlled, parallel-group, multicenter;
evaluating cardiovascular outcomes during treatment with lixisenatide in
patients with T2DM after acute coronary syndrome.

Assessing whether dulaglutide can reduce major cardiovascular events and
other serious outcomes in persons with T2DM, when added to their
antihyperglycemic regimen. Primary outcome measure —time from
randomization to first occurrence of cardiovascular death, nonfatal M|, or
nonfatal stroke (a composite cardiovascular outcome)

WebMD Global Accessed 19/4/2013

Kapdiakn avemapkewa: aHR 0.56

J Am Coll Cardiol 2013;61(10_S) poster E689



GLP-1R aywVIoTEG:
AVETTIOUUNTEG EVEPYEIEG

Risk of Pancreatitis Associated with Certain Diabetes Medications

An Endocrine Society Statement
March 1, 2013

- EMINTWON NAYKPEATITIOAC OE XPNOTEC
DPP4/GLP-1R: 2.7/1000 vs 4.1/1000

JAMA Int Med Apr8,2013;173 ( 7):534

MuveAoeéc kapgkivwpa Ovgoedoig/
vrepmAacia C-kuTTaQwv
(TepapatoCwa HOVoV)

e Navtiax 50%, withdrawal 4%
e Exenatide: avtévdelén oe Lraodwo IV-V XNA



¢ Amtoduyn vtoYAvKaLULag
* ATOdLYT AVENOTS
OWUATIKOV BAQOVG
* Otav dev etvar erl@ovunt n
X0NOT1 LWOOLALVNG ?
e HbAlc éwc 8.5%

» Avtoag 50 etwv, okodopog, A2 amo :
. 3etilac, BMI 33, HbAlc 8.5% o puetdoouivn

1> Tuvaika 65 etcv, TA2 amd 8etiag, o¢
:  uetdoouivn, BMI 35, kamvioTtowa, e
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