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Defining Frailty

0O

A clinically recognizable state in which the ability of older people to cope with everydaye‘\a\gqte‘&ressors
is compromised by an increased vulnerability brought by age-associated declines i(r{.gl@si‘c\) % reserve
S

and function across multiple organ systems \\,()\\a 2
@@ @ WHO, Geneva 2016
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La fragilita definisce una maggiore vulnerabilita ({e@ @%w@g@allo stress e comporta una limitazione delle
attivita quotidiane, dovuta alla presenza diMatngﬁ%, e un deterioramento della salute e dello stato

funzionale, che predispone a esiti ne pw% nggkﬁc%lare, si tratta di soggetti anziani con comorbilita e

instabilita clinica, disabilita e riso@ﬁ | eve@n avversi, con elevata incidenza di ospedalizzazione e/o morte
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?i%$lalence of frailty varies based on the population examined; however, it is estimated to be
10% in the population aged>60 years and 25% in the population aged>80 years
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Identifying Causes of Frailty in T2DM Individuals . 40
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DECISION CYCLE FOR PATIENT-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES

REVIEW AND AGREE ON MANAGEMENT PLAN

= [Review management plan
= Mutual agreement on changes

»  Ensure agreed modification of therapy is implemented

in @ timely fashion to avoid clinical inertia
«  Decision cycle undertaken regularly
(at least onceltwice a year)

ONGOING MONITORING AND
SUPPORT INCLUDING:

= Emotional well-being

« [Check talerability of medication

= Monitor glycaemic status

»  [Biofeedback including SMBG,
weight, step count, HbA, , BP. lipids

IMPLEMENT Hw$

' %;z"'s ing uﬂals%\@aur
tha \Sé gress is being
" 9(6" B
W
O%\ "I&ng"“x Cardiavascular Disease

\QQ qﬁ nanic Kidney Disease

0 eart Failure
[DEMES = Diabetes Self-Management Education and Support
SMBE = Self-Monitored Blood Blucose

ASSESS KEY PATIENT CHARACTERISTICS

GOALS
OF CARE

* Prevent complivat ons
» Dptimise quauty of life

AGREE ON MANAGEMENT PLAN

= Specify SMART goals:
- Bpecific
- Measurable
- Achievahle
- Realistic
= Time limited

Diabetologia 2018; 61:2461-2498

»  Current Iile:s!!le '\abe
= Comorbidities i.e. ASCVD, CKD, HF 6‘\0 \‘
= [linical characteristics i.e. age, HbA, , weight ,a . \\@
»  lssues such as molivalion and depression 6\6
= Cultural and socio-economic l:unl \'6\
R \\%
RS WHICH IMPACT
NT
a&@haum HbA,_ target
\l act on weight amlh onlycaemia
Side effect profile of medicalion
+  Complexity af regimen L. mode of administration
+  [hoose regimen to oplimise adherence and persistence

Access, cost and availability of medication

SHARED DECISION-MAKING TO CREATE A
MANAGEMENT PLAN

= Involves an educated and informed patient {and their
familylcaregiver]

+  Seeks patient preferences

«  [Effective consultation includes mativational
interviewing, goal setting and shared decision-making

»  [Empawers the patient

+  [Ensures access to DSMES




Aging T2DM Individuals

ADA Recommendation oQ\

* Hypoglycemia should be avoided in older adults with diabetes. It s Qﬁﬁﬁs'o_
assessed and managed by adjusting glycemic targets and pharn;()a

terventions. B \*ﬂ\\'b ‘ ,.@5\
N2
e Older adults who are cognitively and functional ; apOhave ilgnlﬁl.:ant
ife expectancy may receive diabetes care wif é(grﬁ‘llar to those devel-
oped for younger adults. C R\ GG(\\‘
—cSY O\ °©

e Glycemic goals for some ulder«i\:ﬁ; - might reasonably be relaxed using indi-
vidual criteria, but hy'pergg@\n ieéﬁcﬁng to symptoms or risk of acute hyper-

glycemic mﬁimw-e avoided in all patients. C
O\

HbAlc<7.5%i &%g boqeﬁ‘ﬁy subjects
HbA1c <% ‘-ntgmﬁe comorbidities, mild-to-moderate cognitive impairment
ﬁé& ealthy, limited life expectancy, severe cognitive decline

.r\C)

O‘\QQC-QGHHIII comfort, prevention of distressing symptoms, and preservation of

guality of life and dignity are primary goals for diabetes management at the
end of life. E

Diabetes Care 2017; 40(Suppl 1):599-5104
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HbAlc reduction Advantages Dlsaﬁ‘&é Vignette in Frail Population
i
GLP-1 agomists 0.8-1.0% (9-11 mmol/mol) Low hypogly @9 d %{igh Cost Monitor for anorexia, weight

Once ce a Injectable loss; do not use in severe renal

@ impairment (eGFR <30 mV/
; Torm vaﬂable mn min); dose reduction needed in

60 blétl& basal insulin moderate impairment (except for
RUSor) n Liragluide)
mod eraie infecisons, d.:lh:.'dmb:m; do mot

initizge of @GFR is <0 milman;
dase reduction required in the
presence of rezal imapirment

Low bypoglyoemia nsk
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High cost
Injectahle

Monitor for anorexia, weight
loss; do not wse in severs renal
impairmment (elFE <30 ml/
min}; deese reduction neesded
moderate impamment {exoept for
Lirzghutide)

6(6\'6 \]6(6\ GLP.1 ngouiss 0.8-1.0% (911 mmel/med)
5‘\\‘»\\‘6' 08\‘6(
O \ [z=sulin 30 1% {2 11 mmolimal)

Mo ceiling effect

Mamy different types including
kagh concentrated foms have
variable serum half-life and can
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Hagh sk of hypoglycemia
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Sinclair AJ, J Frailty Aging 2018; 7:10-20



Predictors of Response to GLP-1 RA
A Meta-Analysis and Systematic Review of RCT

Exenatide b.i.d. Liraglutide b\\'&\\u{\%@ide
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Monami M, Acta Diabetol 2017; 54:1101-1114
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Predictors of Response to GLP-1 RA
A Meta-Analysis and Systematic Review of RCT

Monami M, Acta Diabetol 2017; 54:1101-1114
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Lixisenatide in Older T2DM Patients:

\
. . 09
the GEtGoal-O Randomized Trial \36\0\
SOV AN
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Safety of Lixisenatide in Elderly and Very Elderly (=75 yrs) T2DM SubJects

The GetGoal Phase Ill Program @O
SOV LN
A\ ‘\3\\0'
A pooled analysis of 6 RCT (12 or 24 months) R ‘\d\
AX '\\6 16
A <65 years >65 years : a\% }}aaﬁ\\a =75 years
ge
PEO Lixisenatide PBO lesen %ga %ge (2 Lixisenatide PEO Lixisenatide
(n=817) (n=1748) (n=244) pcﬁﬂ 30 (n=2079) (n=31) (n=48)
Any TEAE, n (%) 516 (63.2) 1203 (68.8) ﬂ\f% #%} 645 (62.6) 1440 (69.3) 15 (48.4) 35 (72.9)
Gl disorders, n (%) 170(20.8) 715 {4{1.9} 43.3) 205(19.9) 857(41.2) 5(16.1) 22 (45.8)
Nausea, n (%) 47 (5.8) 446 | 19 g} 110 (29.0) 64 (6.2) 540 (26.0) 2 (6.5) 16 (33.3)
Vomiting, n (%) 13 (1.6) %ﬁﬂ (\ 54 (14.2) 19 (1.8) 218 (10.5) 0 6(12.5)
Diarrhoea, n (%) 53 (6. 5] {\ \ 11 (4. 5] 35(9.2) 64 (6.2) 173 (8.3) 0 3(6.3)
Gl/abdominal pain, n (%) 28 ( a ((qa{ 4(1.6) 18 (4.7) 32 (3.1) 88 (4.2) 0 1(2.1)
Dyspepsia, n (%) (a\@m 4 (5\ 62 (3.5) 0 24 (6.3) 3(0.3) 84(40) 0 2 (4.2)
PBO, placebn Iﬂ@n\ emergent adverse event; Gl, gastrointestinal.
ent period of the included studm& [GetGoal-Mono (12 weeks) and GetGoal-M, GetGoal-F1, GetGoal-S,

Data frggr?\
0\%@9 ctlx {:-al L-Asia (all 24 weeks)] - safety population.

Raccah D, Diabetes Metab Res Rev 2015; 31:204-211



Glargine/Lixisenatide: Efficacy and Safety in Elderly T2DM Subjects

P < 0.001 g‘\a‘
: . \O
% of pts with 100 - P < 0.001 . \03\‘0
HbA1c<7.0% at week 30 90 - T . 0\6 A\

£  80- P < 0.001 i 2 o\ d\\@\\a'
YV o TO- . .
of EE : Qxifsl A\
=8 o A\
4; ; 40 - 6\\a_i:{isnnaridﬂ
E® 304
= 20 4
O

10 -

ﬂ =
% of pts achieving
composite endopoint = iGlarLixi
at week 30 m iGlar
® Lixisenatide
—
. 20.1
. \“\‘ 27.6
05 14.0

0‘\69
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Handelsman Y, J Diabetes Complications 2019; 33:236-242



HbA1c

BW

A pooled analysis of Phase Il studies

Liraglutide 1.8 mg  Liraglutide 1.2 mg
n=268 n=1095

o
oo
J

n=185 n=71

n=99 n=425

o o
(=2} e |
1 1

(=]

quares Mean)

jents Reaching HbA Targer
= !
L Wi

Change in HbA,_ (%) From Baseline
I I | | 1 I | |
— — - - (=] (=] (=] o
o B N B ® o B N O
L I 1 1 1 1 I 1 |

Liraglutide 1.8 mg  Liraglutide 1.2 mg

. <B5 years

Bode BW, Am J Geriatr Pharmacother 2011; 9:423-433



Side Effects of Liraglutide in Elderly T2DM Patients

O\OQ\
e\
% of patients experiencing hypos and other adverse events during the first 26 weeks me
A\ ‘\@\\0'
. (\'3 '\6\
- \’(6\\6 @6
/i
Liraglutide 1.8 mg Lira Ium@\Q\mg \6\\'6 Flacebo
Parameter =65 Years <265 Years %ear \‘@(@EE Years =65 Years =65 Years
\ b\

Major hypoglycermnia 0.0 E@ed\) é\&l 0.0 0.0 0.0
Minor hypoglycemia 15.2 \$\ e[g,_z (Gga 43 8 9.1 8.0
Deaths, % of patients %@\/ 6'&1@ 00 0.1 10 0.0
Serious adverse events $P‘ 41 (\3\6 39 16 4.8 5.1 4.9
All adverse events P‘$ ?i‘.@\ 740 78.4 76.1 266 65.2
Withdrawals due to adverse eve S 27 16 97 7.2 20 3.1
Nausea, % of panentsf'}ﬁ {@(@’awal gi \l ’

due ro nausea 24.5/7.1 21.0/3.2 205/37 20.4/25 20/00 5.4/00
‘n.fumll:lr‘lg |Er1[5;(@-.'\ﬂ'('ﬂr3w3|s

e% ’W 74/26 1817 54/00 8417 3.0/0.0 19/02
lents/% withdrawals
uE 8 arrhea 13.0/22 13.3/1.4 135/1.6 100/13 20/00 52/00

*All & patients who experienced major hypoglycermnia were also being treated with sulfonyureas.

Bode BW, Am J Geriatr Pharmacother 2011; 9:423-433



HbA1c change from baseline to 26 weeks (%)

DU 1.5 mg

Efficacy of Dulaglutide in the Elderly

DU 0.75 mg

-1.6 - |,-=-|g

\o
@5 mag: Age =65 yeaars
1.5 mg; Age <65 yaars

D
?%ndﬂ 0.75 mg; Age =65 years
ulaglutida 0.75 mg, Age <65 years

AWARD-3
(monotherapy)

AWARD-5

(add on to MET) 00\6

S
A\'\@\? \‘e(
S

eg on to MET + TZD)
\ O

AWARD-2
(add on to MET +SU)

AWARD-4
(combination with insulin
lispro +/- MET)

Boustani MA, Diabetes Obes Metab 2016; 18:820-828

T T T T
-4 -2 0 2 4

Change in weight from BL to 26 weeks (Kg)

metformin

vs
sitagliptin

Vs
liraglutide

Vs
exenatide

Vs
insulin glargine

Vs
insulin glargine

B Dulaglutide 1.5 mg; Age 265 yrs

ODulaglutide 1.5 mg; Age <65 yrs
Dulaglutide 0.75 mg; Age =265 yrs
Dulaglutide 0.75 mg; Age <65 yrs

& Comparator; Age =65 yrs

& Comparator, Age <65 yrs

@ Placebo; Age =65 yrs

~Placebo; Age <65 yrs



Semaglutide in Elderly T2DM Patients
Pooled analysis of the SUSTAIN 1-5 trials

SUSTAIN 1: SUSTAIN 2: SUSTAIN 3: SUSTAIN 4: SUSTAIN 5: 6\
semaglutide vs semaglutide vs semaglutide vs semaglutide semaglutl e a 6\\,
placebo sitagliptin exenatide ER vs IGlar to |nsul| \
Treatment 30 56 56 30
duration (weeks): 6\
Mo. of patients: 387 1,225 809 1,082 “»
Baseline HbA1C (%) g82|7.7|6.1]8.0|7.9]|8.0 a.0|80|8.1]|7.8|8.2]86.2 84|az|e.4]8.1 32|7%@%2|?96‘%&1|a4|a||35|33
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1.8 6 s 2
2.0 P\ e
Baseline BW {kg}: QDB?BE 90 |92 Cll'.-'62 ‘&\agmﬁlaaﬂm 21814 28.1|89.6] 97.8] 886 94 6|91.0]93.0] 34 4] 538|285 o4 5] 88.7|04.3| 862|927

q.

Y

e

6

1.6

SIS v

Il ron-sicery
5% Eldenly

m Semaglutide 0.5 mg m Semaglutide 1.0 mg u Placebo m Sitagliptin 100 mg Exenatide ER 2.0 mg miGlar

Warren M, Diabetes Obes Metab 2018; 20:2291-2297
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Exenatide Once-Weekly in Elderly or Renal Impaired

B
g\
T2DM Subjects in USA ‘abexo‘\o
(&\0\‘ \‘\9'\&
2> . d\\a
W @
I\ @@
8\0 epl\ﬁem weight (kg)
Change in HbA1ic (%) A\ Pp—
o EETHETE a1 eSSV u &\@ . E‘@(em 04 an Q2 Q3 Qa4
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Loughlin AM, Diabetes Obes Metab 2018; 20:898-909



Occurrence of Hypoglycemia and Gl Symptoms:
Comparison between Exenatide Once-Weekly and Basal Insuli Q)g\a

e\o
IR per 1000 person-years mﬁ
Characteristic M Mumber of events (%) (25% CI)
Hypoglycaemia 6(\0 \6\
18-64 years EQW 1513 101(6.7) 465 (37.8-56. 5\\@\\ @%5 (0.60-0.95)
BI 3064 262(8.6) 5@@@ , 52\ Reference
265 years EQW 495 48(9.7) 5B 95 6}6\ 0.92 (0.65-1.29)
Bl 952 106(11.1) \\a ?ﬁ@ Reference
Mausea and vomiting \'6 o
18-54 vears EQW 1513 257(17.10) 6\) d QQ.EDD (114.6-146.9) 113 (0.97-1.32)
Bl 3064 467 {1@!0 e‘)@ 1150 (104 B-126.0) Reference
265 years EQW \&\ 15.8) Q‘e 133.8 (106.5-165.8) 1.45 [1.09-191)
Bl 1 925 (76.9-110.3) Reference
Constipation and diarrhoea
18-64 years EQW 51@(\% 257(17.0) 130.1 (114.7-1470) 1.11 (0.96-1.30)
El . 470(15.3) 116.7 (106 4-127 .8) Reference
=65 years (6\%“"6 6\0 495 108 (21.8) 181.8 (149 2-219.5) 1.21 (D.96-1.54)
eQ‘a \,3\‘ w52 1B6(19.5) 1500 (1292-1732) Reference
Any esthé(ﬁltm
6@ ‘,fearte\‘ EOW 1513 3B&6(25.5) 2121 (191.5-234.4) 1.13 (1.00-1.28)
. 690 ¢ O BI 3064 704 (23.0) 187.0 (173.4-201.3) Reference
A )
0\ G5 years EQW 495 148(29.9) 2701 (22B.3-317.3) 1.32 (1.08-163)
El Q52 242(254) 2039 (179.0-231.3) Reference

Loughlin AM, Diabetes Obes Metab 2018; 20:898-909



Glycaemic outcomes of an Individualized treatMent aPproach for oldER vulnerable patients: A
randomized, controlled stUdy in type 2 diabetes Mellitus (IMPERIUM)\OCS\'&'

XO
Strategy A: a non-sulphonylurea OAM and a glucagon-like peptide-1 receptor agonist as the first i 'g@@q e X\
A\ \a\\'&'

Strategy B: a sulphonylurea as the preferred OAM and insulin glargine as the first injeéiqgfé6 é\d\

2 \U \o
Treatment outcom esoc;\e\e‘ 5’\6\@\

5tmt3\m=ya ox© e Strategy-BN = 93

Relative success of treatment strategies G6\) \ 2\

Success®, n (%) $\ S G ﬁ?% 52 (55.9)
Adjusted % (95% Cl) 60\/\ 6\ Q( 64.5 (54.4, 73.4) 54.9 (44.6, 64.9)
Adjusted % (95% Cl)/P-value, &Ps ‘ \(\6\6 9.5(-4.7,232)/.190

Strategy-A vs Strategy-B P& O(\Q
Conditional power® ‘3\6 66 é\o(\e 0.58
Failure, n (%) Q’b‘ e 36 (36.7) 41 (44.)
ooy S \e
Reason for, {\“@Q [%l‘e(e
i EiEQif" ypoglycaemia 0 1(11)

0\%bﬂlcgr%t not reached/maintained® 36 (36.7) 41 (44.1)

Heller SR, Diabetes Obes Metab 2018; 20:148-156



Factors Contributing to Inpatient Hypoglycemia

in Older Adults with Diabetes g@\ch\'a“
Medications: insulin, sulphonylureas, glinides, quinolones ‘ 0\6\0? A\
WG\

Intensive glycemic control

Inappropriate insulin dosing and medication errors ‘G’{’b\‘ W

Poor coordination of insulin administration an%\{aoc‘ajg@a@ery

Interruption of enteral nutrition or pareo@tw’%?&tﬁﬂ%on infusion
: \ © eg@

Hypoglycemia unawareness _ \W R

Renal insufficiency P§$P~ (\é\(\@\e
Liver failure q° (\eo
lingss?Qosise™
Severe illngssose
e lingse? ot
Demgnitia_oN

Medical and surgical procedures




GLP-1 RA and Hypoglycemia

. o L \O\Og\
Hypoglycemia is a key issue in a frail patient. ‘\6\06 ~
It is coupled with increased morbidity, falls and cognitive lmpalran@;w \‘a\‘\a'\
o 5®
MR\ \O
Short-Acting GLP-1 Receptor Agonists GLP- Agonists
SO” 2°
Glycaemic effects oa\\6 \‘@(e
HbA;, Marked and sustained reductions over several eg@( Marked and sustained reductions over several years. Abiglutide less
less with short-acting than with Ich @nga nts (&@ ) effective in reducing HbA; . than other long-acting agents
Fasting or night-time plasma glucose levels Modest reduction O\’\ 5\ Q( Marked reduction maintained throughout dosing interval
Postprandial glucose excursions Marked r ‘P‘ G Modest reduction
Postprandial glucose levels &rﬁ& é\ (\g Marked reduction
Fasting insulin secretion MQ@ ncement Strong enhancement
Postprandial insulin SECI’EtIOR(eQa \2 \‘?eductmn Modest enhancement
S

Glucagon secre\teqdﬁd ta@\\e( Reduction Reduction

H{@@Qm G( ‘\ ) Lower potential for hypoglycaemia (including severe hypoglycaemia) than  Lower potential for hypoglycaemia (including severe hypoglycaemia) than
0 insulin or insulin secretagogues insulin or insulin secretagopues

Gentilella R, Diabetes Metab Res Rev 2019; 35:e3070



CHOOSING GLUCOSE-LOWERING )
MEDICATION IF COMPELLING NEED |-
TO MINIMISE HYPOGLYCAEMIA

[ In those Amng; entablished J e\‘o

HbA, _target consider early combination therapy

\\\\Qx e
If HbA, above target e
> W

First-line therapy is metformin . b . \‘\a
[ If HbA, is = 17 mmol/mol (1.5%]) above individualised %OO\G\' 6‘\6\\'6

" hluabﬂohlntt] [nm,‘mhml]

4 <

GLP-1 RA or SGLT2i" or
DPP-4i or DPP-4i or
TZD? GLP-1 RA

4 4

If HbA,_above target

)

- R 2

G \‘a [ Continue with addition of other agents as outlined above J
)

el 3
e 8\‘ If HbA, above target
\O ( =

Consider the addition of sulfonylurea OR basal insulin:
=  Choose later generation SU with lower risk of hypoglycaemia
=  Consider basal insulin with lower risk of hypoglycaemia?®

1. Be aware that SGLT2i vary by region and individual agent with regard to indicated level of eGFR for initiation and continued use
2.  Low dose TZDs are better tolerated
3. Degludec [ glargine U300 < glargine U100 / detemir < NPH insulin

Diabetologia 2018; 61:2461-2498



Safety and Tolerability of Exenatide in T2DM

GO®
N=5594; 19 placebo-controlled trials ‘0‘\6\0‘ \¢
A\ \0\\6'
Hypoglycemia -\ \O
100~ 6\6\0 6\\,6\

A\
<< N= 825 511

| Placebo

MacConell L, Diabetes Metab Syndr Obes 2012; 5:29-41



Lixisenatide

ELIXA

and Hypoglycemic Episodes

n (%)

Lixisenatide
VER{IES]

Any symptomatic hypoglycemia*
Patients with events
Patients with events per 100 patient years

Patients with events pe;\,g)é%tlera@&rs

Events G
Events per 1 @Q%ﬁt W}‘

504 (16.6)
8.8

Events &\ Z C} 1634

Events per 100 patient years F%Q ) : 284
Any severe symptomatic hypoglyce (\6\

Patients with events 0(\g . 14 (0.5)

0.2
16
0.3

*Sym C h\{\]@@émia: clinical symptoms and glucose <60 mg/d| or prompt recovery upon treatment
atic hypoglycemia: clinical symptoms and patient requiring assistance and glucose <36 mg/dl or

¥ e
Dot e
rompt re€overy upon treatment

Pfeffer MA, N Engl J Med 2015; 373:2247-2257



Glycemic

Efficacy,

Weight Effects,
and Safety of
Once-Weekly
Glucagon-Like

Peptide-1
Receptor

Agonists

Study/ﬁackground Minor
Pharmacotherapy Active Comparators | Hypoglycemia
Exenatide ER

DURATION-1/ Exenatide ER 2 nupmmmp| SU use: 15%
metformin, a sulfonylurea,| QW (n=148) No SU use: 0%

a TZD, or 2 QOADs!®

Exenatide 10 pg _

BID (n=147)

SU use: 15%
No SU use: 1%

DURATION-2/
metforminl!?

Exenatide ER 2 nilj
QW (n=160)

1%

Sitagliptin 100 mg
QD (n=166)

3%

Pioglitazone 45 myg
QD (n=165)

1%

DURATION-3/
metformin +

Exenatide ER 2

QW (n=233)

8%

sulfonylureals

Insulin glargine E—

n=223)

26%

DURATION-4/nonel?

Exenatide ER 2 nijg
QW (n=248)

0()

Metformin 2,000 gaald
(n=246)

0%

Pioglitazone 45 nigd
(n=163)

O ﬂﬂ

Sitagliptin 100 m s
(n=163)

0%

DURATION-5/
metformin, sulfonylurea,

Exenatide ER 2 ITH

QW (n=129)

TZD, or combination2©

Exenatide 10 pg HEE)

BID (n=123)

DURATION-6/
metformin,

sulfonylurea, or
metformin + sulfonylurea

Exenatide ER 2

or TZD2!
\ )\ i

L v
X\

SU use: 12%
No SU use: 3%

QW +dapagliflozin 10 mg

QD (n=231)

DURATION- 760 éwe ER SC nmmmmmmp 5.6%
insulin glarglne
6\' 6\ =232)
6( 6( Placebo +insulin g 5.6%
Q \\ (n=231)
(6 DURAT‘ / Exenatide 2 mg Mild: 1%
o L@'m 3 QW (n=230)
‘ Dapagliflozin 10 i Mild: 1%
QD (n=233)
Exenatide 2 mg Mild: 3%

HandelsmanY, J Manag Care Spec Pharm 2018; 24:514-S29

Study/ﬁackground Minor Major
Pharmacotherapy Active Comparators | Hypoglycemia | Hypoglycemia
Dulaglutide
AWARD-1/metformin + Dulaglutide 0.75 mg 11% 0%
TZD24 QW (n=280) o

Dulaglutide 1.5 mg 10% \’aﬂ‘

QW (n=279) OS 5

Total 1%

Exenatide 10 pg BID for
(n=276)

eb.ﬂ’s&@\

Placebo (n=141) PR \)Y% . 0%
AWARD-2/ Dulaglutide 0.754 N 1o 0\& 0%
metformin +sulfonylurea2s| QW (n=272) gl&%%
Dulaglutigy 1. \As 1 f@}}‘lypo— <1%
QWL ( N ¥ rcemia: 55%
“@ glarglw Total hypo- 1%
\* O 262) glycemia: 69%
AWARD-3/moge Dula B&xfa?ﬁ{g 11% 0%
UKk
G\G , ‘ \H‘rutlde 1.5 mg 12% 0%
@) 6\ W (n=269)
6 6 Metformin 2,000 mg/d 13% 0%
7 (n=268)
2 ¥prandial Dulaglutide 0.75 mg Total hypo- 3%
metformina.27 QW (n=293) glycemia:
PG<3.9 mmol/L:
—) 00%
PG <3.0 mmol/L:
79%
Dulaglutide 1.5 mg Total hypo- 3%
QW (n=295) glycemia:
PG <3.9 mmol/L:
) 879%
PG <3.0 mmol/L:
72%
Insulin glargine Total hypo- 5%
(n=296) glycemia:
PG <3.9 mmol/L:
) 90%
PG <3.0 mmol/L:
74%
AWARD-5/metformin?8 Dulaglutide 0.75 mg 5% 0%
QW (n=302)
Dulaglutide 1.5 mg 10% 0%
QW (n=304)
Sitagliptin 100 mg 5% 0%
QD (n=315)
AWARD-6/metformin2® Dulaglutide SC 1.5 mg 9% 0%
QW (n=299)
Liraglutide 1.8 mg 6% 0%
QD (n=300)
AWARD-8/sulfonylurea3? | Dulaglutide 1.5 i 21% 0%
’ QW (gn =239
Placebo (n=60) 3% 0%
AWARD-9/basal Dulaglutide 1.5 i—) Total hypo- 1%
insulin+ metformin3! QW (n=150) glycemia}:pfﬁ%
Placebo (n=150) —) 51% 0%




Study/Background Minor Major
Pharmacotherapy Active Comparators | Hypoglycemia | Hypoglycemia
G ch e m I c Effl ca cy’ We Ig ht 2;?’?:%]11;3?2011&32 Semaglutide 0.5 mg 0% 0% .
QW (n-128) g\a‘
Effects, and Safety of Once- o Gty O

Weekly Glucagon-Like Peptide-

Placebo (n=129)

Total hypoglycemia: 2% e .
(3 events, 2 patients an\ab \\'
1 \O

'SUSTAIN-2/metformin,
TZD, or metformin +
TZD3

1 Receptor Agonists

L A A \J
receiving rescue meaat \

A
A

\ \\R\xa \ 44

SUSTAIN-3/1-2 OADs

(metformin, sulfonylurea,

or TZD)3#
(Wo\ 2

QW (n=409)
Sitagliptin 100 mg
Sf:mag]ﬁg.\vﬂg‘

Semaglutide 1.0 mg
&
o

GI\H hypoglycemia: 8%

Semaglutide 0.5 mg

QW (n=409) 7

QD (n=407) n\e\'e

\GChide ER 2 g
Mow m-‘;'\l\‘\é’Q

Total hypoglycemia: 8%

SUSTAIN-

sul RE;;%
(Gga

‘[w: d

W\

Sg @\d}‘ 05 mg Total hypo- <1%
ﬁn: 362) glycemia: SU
use: 8%
No 5U use: <1%
Semaglutide 1.0 mg Total hypo- 1%
QW (n=360) glycemia: 5U
use: 9%
No SU use: 2%
Insulin glargine Total hypo- 1%
(n=360) glycemia: SU
use: 18%
No SU use: 2%

SUSTAIN-5/basal
insulin + metformin?®

Semaglutide 0.5 mg
QW (n=132)

Total hypoglycemia: 8%

Semaglutide 1.0 mg
QW (n=131)

Total hypoglycemia: 11%

Placebo (n=133)

Total hypoglycemia: 5%

SUSTAIN-77

Semaglutide 0.5 mg
QW (n=301)

Severe or blood glucose-confirmed
hypoglycemia: 1%

Semaglutide 1.0 mg
QW (n=300)

Severe or blood glucose-confirmed
hypoglycemia: 2%

Dulaglutide 0.75 mg

Severe or blood glucose-confirmed

(n=299) hypoglycemia: 1%
Dulaglutide 1.5 mg Severe or blood glucose-confirmed
(n=299) hypoglycemia: 2%

HandelsmanY, J Manag Care Spec Pharm 2018; 24:514-S29



CHOOSING GLUCOSE-LOWERING MEDICATION IN THOSE
WITH ESTABLISHED ATHEROSCLERQTIC CARDIOVASCULAR
DISEASE (ASCVD) OR CHRONIC KIDNEY DISEASE (CKD)

T0 AVDI
CLINICAL INERTIA
REASSESS AND
MODIFY TREATMENT
REGULARLY

Use principles in Figure 1

{36 MONTHS)

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 SGLTZi or GLP-1 RA with proven cardiovascular benefit' (See below)

If at HbA,_target:

= |f 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

X

$

ASCVD predominates

EITHER/

GLP-1 RA with proven
CVD benefit'

If S6LT2i not tolerated or contraindicated or if eGFR less
than adequate? add GLP-1 RA with proven CVD benefit't

v

—\

If HbA,_above target

\ ‘Ao

) < )
If further jate; |béﬁ€n is required or patient is unable to tolerate
-@ dfor SG6LTZi, choose agents demanstrating CV safety:

Avoid TZD in the setting of HF
Choose agents demonstrating CV safety:
Consider adding the other class (GLP-1 RA or SGLT2i) with .
proven CVD benefit'
DPP-4i if not on GLP-1 RA Basal insulin®
Basal insulin® . S
T

Consider adding the other class with proven CVD benefit'
DPP-4i (not saxagliptin) in the setting of HF (if not on GLP-1RA)

sU’ |

Consensus recommendation

For patients with type 2 diabetes and CKD, with or
without CVD, consider the use of an SGLT2 inhibitor
shown to reduce CKD progression or, if contraindicated
or not preferred, a GLP-1 receptor agonist shown to
reduce CKD progression (Figs 2 and 3).

4. Caution with GLP-1 RA in ESRD
CKD: estimated GFR [eGFR] <60 ml min-!

Diabetologia 2018; 61:2461-2498



GLP-1 RA and their Use in T2DM Subjects with CKD

Predominant Use in renal i |mpa|rm %(0\0\5
Drug Dose Half-life elimination | Mild Moderate evdre
route (260) (30-2005 ; 53\\@30)
. 2\
Daily GLP-1 RA/ analogues 1\6\\6 %@‘5
Exenatide 5-10 pg twice 2.4h Renal/Proteolysis 6@\6 6\\.@% NO
daily A (EDO . 6
- : <
Lixisenatide 10-20 pg once 3h Renal/Pr, %’c®\ys \\‘ﬁg YES NO
daily Aed\) A\ 2\
Liraglutide 1.2-1.8 mg once 13 hﬁ\ % Mé@&llsed YES YES YES
daily n\,\
Weekly GLP-1 RA/ anal S= \3%
eekly GLP-1 RA/ analogues ‘\‘&P‘ ‘\,"\(\6
Exenatide QW 2&’8 e e O( \%.4 h Renal/Proteolysis | YES YES NO
2 ot
Albiglutide ) San once 5 days Metabolised YES YES NO
P { 8 Y
‘ Q (B " weekly
DeyER tidg\o@\'v 0.75-1.5 mgonce | 4.5 days Metabolised | YES YES YES
Oe( weekly
Semaglutlde 0.75-1.5 mg once 7 days Metabolised YES YES YES
weekly




OV N
\0 ] \6'
Creatinine (umol/l) o d . \\.‘a\
N
— —+ —  Active Comparators b\\ \‘\a
100 | —o—— All Dulaglutide . G\, . ‘\\'6
TS (092 o8
80 . \\6 (@Cgmg/ q)
6\5’&'@ . 60(\
60 | | GG d\
* p=0.133 ~— p=0.561 P=0R432, e@@;
i I I I ‘I 1 = = - = -
T YT T SRR o e s poo
DU= 2836 2735 2445 6 65 \e 20 |
R (R T
eGFR (ml/ai%l. ol . T t
. (\e Baseline 26 Weeks 52 Weeks 78-104 Weeks
T 3\6 5\0 T AC= 1409 1337 1185 460
100 qe( DU= 2807 2669 2390 918
0—@9&? Q \‘a -
tﬂ@ 6 —
80N\ ], e\‘
007, o I\ |
0\6 ) p=0.234 p=0.513 p=0.223
60 - . : . .
Baseline 26 Weeks 52 Weeks 78-104 Weeks
AC= 1417 1365 1204 477
DU= 2836 2735 2445 965

Tuttle KR, Diabetes Obes Metab 2017; 19:436-441



The AWARD-7 Study

- Dulaglutide 1.5 mg

eGFR -'-E —a—Dulaglutide 175 mg
~ —k—[nsulin glargine
Cystatin C = .
B = T
E B R
E T 4 % p=0-0051%
E- - I_ }\p:ﬂgﬂgl}’r
E T &
2 S
: (\\z\$ A\
S e ©
WP g
\
eGFR of
creatinine

L/minper 1.73m’"
f g‘.% @

III / :fu o 9
' (Y

T T T T 1
L] pi:] 52

Tuttle KR, Lancet Diabetes Endocrinol 2018; 6:605-617



\\
e,\O\OQ
\ Xl
Macroalbuminuria, Doubling of Serum Creatinine, ESRD, Renal Death 6\0\? a\‘\@‘\\'
W %
A2 \>
‘\e\a 9 ients
HR: 0.78 600 6:ﬁrz\m FU: 3.8 yrs
107 95% Cl (0.67, 0.92) N\ (S
84 P=0.003 X2 o G{\ < EEE'_”_

Patients with an event (%)

0~ v v v v
0 66 d@ 18 24 30 36 42 48 54
Patients at r{%\@ (‘E;\O Time from randomisation (months)
Liragluti%%Q'aZLGG\a\lQS 4561 4492 4400 4304 4210 4114 1632 454
PIaceb@ 4@2 4643 4540 4428 4316 4196 4094 3990 1613 433
6 (\0

O\@QO \* el

Mann JFE, N Engl J Med 2017; 377:839-848



Liraglutide and Renal Outcomes in T2DM

0O
xO
\06
\0\6 \9\&
The prespecified secondary renal outcomes of the LEADE%‘SQI é%\d\\‘a
- S\ a\\@
Table 1. Composite Renal Outcome and Individual Components of the Composite DutaTSG\e 6\6\\'
Liraglutide Place \\6 Hazard Ratio
Outcome (N=4668) b% G(\ 9340} (95% Cl) P Value
no. of parae\rér&% 6@9!6”1 yr of observation)
Composite renal outcome 6\/\ 5.0) \Q(%? (19.0) 605 (17.0) 0.78 (0.67-0.92) 0.003
Components of composite renal outcomef 66
New-onset persistent macroalburpﬁ% (\@ (9.0) 215 (12.1) 376 (10.6) 0.74 (0.60-0.91) 0.004
Persistent doubling of sex€)@at G 87 (4.9) 97 (5.5) 184 (5.2) 0.89 (0.67-1.19) 0.43
Irlevel | i.% u'6€\
Renal- repla@%?herﬂ@ 56 (3.1) 64 (3.6) 120 (3.4) 0.87 (0.61-1.24) 0.44
&J t ﬁ% 8 (0.4 5(0.3 13 (0.4 1.59 (0.52—4.87 0.41
DR Do rep@fiease (0.4) (03) (0.4) ( )

\U

0\690 \* el

Mann JFE, N Engl J Med 2017; 377:839-848



0\6Q ? e}

Mean eGFR during the Trial According to Baseline eGFR

A Estimated GFR =90 mlfmin/1.73 m?

Estimated GFR

(mifmin/L.73 m?)

- Placebo

Liraglutide

Mo. at Risk
Placsbo
Liraglutide

1&16
1589

1547
1509

T T
12 24

Months since Randomization

1514
1500

1415
1428

Estimated GFR

(mlf min/1.73 m?)

1856
1825

1817
1795

1696
1689

1574

Lj \ 1907 1607

B Estimated GFR 60—90 mlfmin/1.73 m?2 . a

C Estimated GFR 30-59 mlfmin/1.73 m?2

'ﬂ) Estimated GFR <30 mlfminf1.73 m?
28

26

=g Ny EE 24 N
I T o I m Liraglutide
B2 T 2 ¥
™
EE A\ EE ™ s
a= 6( S 1 0 FEeSe T
E \ E
(eQw 54 \Aa 16
Q 1 I 1 a "Ir I 1 1 1
\\l 12 24 36 0 1 12 24 16
Months since Randomization Months since Randomization
Su. at Risk Mo. at Risk
Blacebo 919 BES 21 725 663 Placebo 104 93 &5 75 64
Lka@uﬁde G986 312 296 &16 754 Lhaguﬁde 115 103 a7 B8 El

Mann JFE, N Engl J Med 2017; 377:839-848



The SUSTAIN-6 Study: New or Worsening Nephropathy

O\OQ\
‘ \06 :
OV N
@\0 ‘\a\\@'\
: HR, 0.64 (95% Cl, 0.46; 0.88) 6(\6 %‘\(5\
Events: 62 Semaglutide; 100 Placebo \3\ \A@
6 - P=0.005 \8\0 5\&’{@ 1%

Patients with an event (%)

$P\6 ® ce randomisation
Number of p@e“ at rlsb(

Semaglutide \1816 . @e 1605 1580 1563 1541 1525 1518

PIac%@( 164%6 1629 1570 1545 1518 1498 1471 1465

\\0Q

Persisten %alb rla p=0.001
Pers u@@o serum creatinine level and creatinine clearance per MDRD p=0.48

Need for continuous renal replacement therapy p=0.83

Marso SP, New Engl J Med 2016; 375:1834-1844
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Semaglutide

Placebo

Weeks since randomisation

Patients with an event (%)

0

0.0609013398

0.1218026797

0.1827783801

0.2439783934

0.3051784066

0.6111781131

0.8559779816

0.9172157963

0.978453611

1.0398432864

1.1626226135

1.2854019407

1.3468298175

1.4082959671

1.4698388535

1.5315358862

1.5932329189

1.6550462148

1.7168595107

1.9641124989

2.025925795

2.087739091

2.149552387

2.211365683

2.2731789791

2.3350313974

2.3969622589

2.4589324416

2.5209026243

2.582872807

2.6448429897

2.7068921656

2.7691796867

2.8318688036

3.0204226564

3.0833147299

3.1462068034

3.2719909239

3.3349239162

3.3978569084

3.4607899007

3.5237228929

3.5868618177

3.6500007425

3.7136401079

3.7774059092

3.8411717104

0

0.0606428138

0.1212856277

0.1821131029

0.2430519838

0.3651534885

0.4873298561

1.5258291761

1.7092074409

1.8314596468

2.0148379113

2.0759640261

2.137090141

2.2593423468

2.3204684617

2.3815945765

2.4430284377

2.5045010096

2.5659735815

2.6274461533

2.7503912726

2.8733363918

3.0577540245

3.1807771545

3.242288732

3.3039178474

3.4271760533

3.4889233832

3.5506707131

3.6124972062

3.9216292751

3.9834557684

4.1071884029

4.2309210373

4.2927873673

4.3546536974

4.4165200275

4.4785872223

4.5406544171

4.6027216119

4.7889231076

4.913057471

4.9751652061

5.0373135611

5.0996250352

5.1619365092

5.2247016075

5.2877590249

5.3508584526

5.4139999746

5.6034244459

5.666565968

5.9193009968

5.9824848108

6.0457111156

6.109022631

6.1727207161



Sheet1

		

		X-Values		Semaglutide		Placebo

		0		0

		4.1428571429		0.0609013398

		4.7142857143		0.1218026797

		8.1428571429		0.1827783801

		15.8571428571		0.2439783934

		16		0.3051784066

		16.1428571429		0.6111781131

		16.2857142857		0.8559779816

		16.4285714286		0.9172157963

		16.5714285714		0.978453611

		29.4285714286		1.0398432864

		30		1.1626226135

		30.1428571429		1.2854019407

		31.1428571429		1.3468298175

		32		1.4082959671

		34		1.4698388535

		38		1.5315358862

		38.2857142857		1.5932329189

		43.1428571429		1.6550462148

		43.8571428571		1.7168595107

		44.1428571429		1.9641124989

		44.2857142857		2.025925795

		44.4285714286		2.087739091

		44.5714285714		2.149552387

		44.8571428571		2.211365683

		45.1428571429		2.2731789791

		49.1428571429		2.3350313974

		52.5714285714		2.3969622589

		55		2.4589324416

		55.1428571429		2.5209026243

		55.7142857143		2.582872807

		56		2.6448429897

		58.1428571429		2.7068921656

		68.1428571429		2.7691796867

		74.5714285714		2.8318688036

		78.1428571429		3.0204226564

		79.7142857143		3.0833147299

		80.1428571429		3.1462068034

		80.2857142857		3.2719909239

		80.8571428571		3.3349239162

		81		3.3978569084

		81.1428571429		3.4607899007

		81.4285714286		3.5237228929

		92.1428571429		3.5868618177

		94.1428571429		3.6500007425

		106.8571428571		3.7136401079

		107.5714285714		3.7774059092

		109.1428571429		3.8411717104

		0				0

		0.1428571429				0.0606428138

		2.4285714286				0.1212856277

		10.2857142857				0.1821131029

		12.7142857143				0.2430519838

		15.7142857143				0.3651534885

		15.8571428571				0.4873298561

		16.1428571429				1.5258291761

		16.2857142857				1.7092074409

		16.4285714286				1.8314596468

		16.5714285714				2.0148379113

		16.7142857143				2.0759640261

		16.8571428571				2.137090141

		17				2.2593423468

		17.4285714286				2.3204684617

		17.8571428571				2.3815945765

		24.2857142857				2.4430284377

		27.4285714286				2.5045010096

		28				2.5659735815

		28.7142857143				2.6274461533

		28.8571428571				2.7503912726

		29.8571428571				2.8733363918

		30.1428571429				3.0577540245

		30.2857142857				3.1807771545

		31.1428571429				3.242288732

		32.8571428571				3.3039178474

		33.1428571429				3.4271760533

		39				3.4889233832

		42.1428571429				3.5506707131

		43.2857142857				3.6124972062

		44.1428571429				3.9216292751

		44.4285714286				3.9834557684

		45				4.1071884029

		45.2857142857				4.2309210373

		46.2857142857				4.2927873673

		46.5714285714				4.3546536974

		46.7142857143				4.4165200275

		54.1428571429				4.4785872223

		55				4.5406544171

		55.1428571429				4.6027216119

		56.1428571429				4.7889231076

		56.5714285714				4.913057471

		57.1428571429				4.9751652061

		58.1428571429				5.0373135611

		60.5714285714				5.0996250352

		61.2857142857				5.1619365092

		69				5.2247016075

		78.1428571429				5.2877590249

		79.1428571429				5.3508584526

		79.8571428571				5.4139999746

		80.1428571429				5.6034244459

		80.2857142857				5.666565968

		81.1428571429				5.9193009968

		81.4285714286				5.9824848108

		81.8571428571				6.0457111156

		83.1428571429				6.109022631

		92.2857142857				6.1727207161






Dulaglutide and Renal Outcomes in T2DM.

An Exploratory Analysis of the Rewind Trial

N=9901, mean eGFR 76.9 ml/min/1.73m?, mean FU 5.4 yrs

\O
O\OQ
\06

Dulaglutide (n=4949) Placebo (n=4952)
Number of Incidence rate  Number of Incidencer. \\6
patients (%) (number of patients (% {nu

events per

100 person- CID p

years) la\\a %@“

Hazard ra[3 d\
9;&*3!5 : 5\
e

6’&

§o

Main analyses of renal effect

(\0\" @ 60“'

Composite renal outcome 848 (17-1%) %{}% 6%) 4-07 0-85 (0-77-0-93) 0-0004
Components of composite renal outcome &W@
Mew macroalbuminuria @ ?6\ Q 561 (113%) 2.29 077 (0-68-0-87) <(0-0001
Sustained decline in eGFR of =30% &hﬁ 9. 2%«\6\ 1.79 500 (10-1%) 2:00 0-89 (0-78-1-01) 0-066
Chronic renal replacement therapy P& @\% 0-06 21 (0-4%) 0-08 075(0-39-1-44) 0-39
Serious renal adverse event* 6 (\6 84 (1.7%) 0-32 93 (1.9%) 036 0-90 (0-67-1-20) 0-46
Sensitivity analyses 9{(@‘9&& 0(6\0
Sustained dgc&r@@&ﬁ? nf\%@%N 169 (3-4%) 0-66 237 (4-8%) 0-93 070 (0-57-0-85) 0-0004
éa?@iﬁénal oé&:ﬁﬁeu{rith this decline 58? (11-9%) 236 751(152%)  3-10 076 (0-68-0-84)  <0-0001
@‘ ined dg;@i eGFR of 250% 61(1-2%) 0-24 108 (2-2%) 0-42 056 (0-41-0-76) 0-0002
496 (10-0%) 1.99 649 (13:1%) 2-66 074 (0-66-0-84)  <0-0001

?c@ﬂos e renal outcome with this decline

eGFR=estimated glomerular filtration rate. *Based on a search of the REWIND database for any reported adverse event linked to acute renal failure.

Table 2: Effect of treatment allocation on renal outcomes

Gerstein HC, Lancet 2019 June 7; doi: 10.1016/50140-6736(19)31150-X.



Mean semaglutide

Pharmacokinetics and Tolerability of Semaglutide

‘3'
in People with Hepatic Impairment e\o\og\

20
\0\ \9\
Influence of the g parameters
10 - _ , on thep @ OoC,..andC,_,,
—+ Normal hepatic function a \'
9 ) -\ -~ Mild hepatic impairment 00\6 6\6 Estimate of coefficent (gsml P
8 - E‘:\‘Y Moderate hepatic impairment W
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Ensen L, Diabetes Obes Metab 2018;20:998-1005



Effect of Liraglutide on Liver Fat and Function

in Obese Patients with NAFLD 305
.09,
,\'\ \‘a\ 6\\'
Changes in DE group P value LI group \g@ﬂx 9\¢\$between
parameters ‘ \‘a\\ \6\\3 groups
e o
0 =
ALT (units/L) 42+ 46 <0.001 A% 2700° 0.001 0.52
o~ _c®
6\) . ‘50
0 O
AST (units/L) -23+24 \9\\%6 Q@g -18+15 0.002 0.53
0O \e ° 2
N (\Q\(\{a
LFF (%) -8.%;51%‘. e© "~ 003 -7.2%7.1 0.008 0.70
(’5‘6 &
Liver stiffness (l@(& m1+o 19 0.001 -0.26+0.29 0.003 0.54
\\6‘

0‘5\ \\‘

0\6\) - \* G\

Khoo J, Diabetes Obes Metab 2017; 19:1814-1817




GLP-1 analogues and Neuro-Degenerative Diseases

v Peripheral and brain inflammation and insulin resistance are closely linked to Alzheimer’s diseaé@\@b?and

Parkinson’s disease (PD). WO \
@\0 a\\’&
v’ Several antidiabetic drugs seem promising in ensuring a certain degree of n M@
\\
v Glucagon-like peptide-1 analogues have shown beneficial actlons(?;@%erlg]g\g models and promising

results in recent clinical trials in AD and PD. 6\\ 6(6
U\ N
v’ Recent advances have established key roles of G P@@%h ﬁn\t e neurophysiology, namely, neuronal
survival, neurotransmission, maintenanc @neuw 5|s

v GIP analogs, acting as GIPR W Q\}_ ate a broad-based neuroprotective activity in preclinical
models of AD, PD, and st(g It u@& edented ability to act in the advanced stages of disease.

(\
\O
v Modulatmg t \%nqﬁ% through GIPR agonism represents a unique therapeutic approach to provide
both sy atlgge efits along with halting disease progression.
\\\l oN©
‘5 0O . . . . L o
ret|n mimetics, Exendin-4, liraglutide, and lixisenatide into clinical trials for AD and PD suggests
that ntroductlon of GIP analogs and co-agonists into clinic could be closer than anticipated.



Neuroproctective Effects of GLP-1A in AD e PD

GLP-1RAs Insulin Signaling d\o\

AP
LTP disruption s BONF 4 '\aﬂw
. WA 1o
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Batista AF, CNS Drugs 2019; 33:209-223



Change in MDS-UPDRS part 3 score

Exenatide once weekly in Parkinson Disease

‘\a‘
,\O\OQ
. ANCOVA comparing d @@% Dq{scan binding
Changes in MDS-UPDRS part 3 scores between p &cé% a%s{\@e\wa tide

K
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Athauda D, Lancet 2017; 390:1664-1673



Clinical Trials in PD

ClinicalTrials.gov ID: Rationale Duration
NCT03659682 Phase Il study with semaglutide in patients with idiopathic PD 48 mw{@\o
NCT03456687 Phase | study with exenatide once weekly vs Placebo “ %
NCT02953665 Phase Il study to explore safety and efficacy of liraglutide in PD (\6 ’ \d(\
NCT03439943 Phase Il study with lixisenatide in patients with earIyQQb\\o‘ 1@ ‘months

Phase | study to explore safety and efﬂcacye(@}@l* 6\\.6\ '

NCT03672604 in healthy volunteers )
Phase Il study to explore efficacy of exe Qlf@‘b?m 45 patients 12 months
NCT01174810 with megerte p%‘o( CLOSED
Double-blind, Phase Il stu Qﬁ ex rzatl 2 mg once-weekly vs placebo 48 weeks
NCT01971242 \$\ %’6@?@2@5 with PD CLOSED

*NLYO1: powerful long-acting GLP-1 anab\%(agle to\@a@y act at the central level.

w
Clmlcal Trials in AD

-x@
ClinicalTri QID: (3( Rationale Duration
o) 2{&%@ Pilot phase Il study with exenatide vs placebo in 57 patients with AD CLOSED

. A \ &}
c»\’\.\\l . N Efficacy of liraglutide once daily in patients with AD-linked moderate
(0% 843075 ) . 12 months
0\69 p,( dementia (206 planned participants)
Efficacy of liraglutide once daily vs placebo in 38 patients with 26 weeks
NCT01469351 early/moderate AD (randomized, double-blind) CLOSED

Modified from Batista AF, CNS Drugs 2019; 33.209-223
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