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Achievement of the ABC goals has improved, but remains
suboptimal among adults with diabetes (USA)
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Prevalence of meeting ABC goals among 4926 adults aged =20 years with diagnosed diabetes, NHANES 1988-2010. Estimates are age- and sex-
standardised to the 2007-2010 diabetic NHANES population (+ SE). NHANES is a stratified, multistage, probability cluster survey conducted in the non
institutionalized U.S. population

*p<0.01, estimates are compared with those of 2007-2010. tp<0.05, estimates are compared with those of 2007-2010.
Stark Casagrande S et al. Diabetes Care. 2013;36(8):2271-2279.



Achievement of the HbA1lc goals has improved but still ‘
remains low among adults with T2D (Italy)
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INel corso di ¥ anni, € stato registrato un trend di In-
cremento della quota di soggetti con valori di HbAlc
a target, che & passata dal 39% al 44%, con un incre-
mento percentuale relativo pari a circa il 12%.
Parallelamente all’incremento della percentuale di
soggetti con buon controllo metabolico, la quota di
pazienti con valori di HbAlc superion a 8% si &
ridotta dal 35% al 27%., con un decremento relativo
del 22%.



Treatment options in type 2 diabetes

Metformin Thiazolidinediones

Human )
Insulin DPP-4is
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SGLT2is

DPP-4i, dipeptidyl peptidase-4 inhibitor; GLP-1RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium glucose co-transporter-2 inhibitor
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Mono- ‘Heailthy eating, weig! ntrol, increased physicai act
therapy Metformin

Efficacy” high
Hypo risk low risk
Weight itral / loss
Side effects +— Gl / lactic acidosi
Costs® - low.
If HbA,_ target not achi 1 after ~3 ths of herapy, pr i to 2-drug bination (order not meant to denote
any specific prefe hoice dependent on a variety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 : eceptori] | Insulin (basal)
therapy' dione inhibitor inhibitor 2
Efficacy’. . i i diate ..
Hypo risk.....
Weight ...
Side effects
Costs™
3-drug ord
on a variety of patient- and disease-spe
Metformin Metformin Metformin Metformin Metf
Y + + + + +
Triple Sulfonylurea Thiazolidine- DPP-4 SGLT2
thera py dione inhibitor inhibitor
SuU
or or| DPP-4-i
or or| SGLT24
or GLP-1-RA
Insulin®
If HbA, target not achieved after ~3 hs of triple therapy and patient (1) on oral combil
lin; or (3) on o) I insi 1. or insulin. In
\4
Combination
injectable
therapy’

Inzucchi et al., Diabetes Care 2015; 38:140-149



Correlation between baseline characteristics and
clinical outcomes in a large population of
diabetes patients treated with Liraglutide in a
real-world setting in Italy

La po"a et al... Accepted for publication November 26, 2014.

Simioni Clinical Therapeutics, .../ /4. doi org/10.1016/j.dinthera. 2014.11.015
Anthropometrics Values Concomitant antidiabetic %
N. 481 medications,
Age, y 57.3 (9.2) Metformin alone 49.1
Sex male, % 58.3 Metformin + sulfonylurea 22.8
Weight, kg 106.7 (20.8) Sulfonylurea alone 2.8
Body mass index 37.1 (6.6) Pioglitazone (metformin or 1.1
Disease duration, y 9.5 (6.8) sulfonylurea or both)
Baseline HbA1lc, % 8.7(1.3) Insulin 24.2

Baseline FPG, mg/dL 168.5 (45.3)




Table 11, Clinical determinants of glycated hemoglobin reduction in patients under observation using a

multivariate linear regression model considering the change in glycated hem;gglobin from baseline

to 12 months of liraglutide treatment as the dependent variable. Adjusted was 0.53.
Variable Parameter Estimarte SE t P
Coefficient —6.55 0.95 —6.88 = 0.0001
Age 0.01 0.01 1.50 0.136
Sex —0.01 0.14 —0.07 0.944
Duration of diabetes —0.03 0.01 —2.95 0.004
Baseline weight ~0.01 0.001 -2.51 0.013
RBaseline HbA, 0.73 0.05 13.43 = 0.0001
Previous insulin therapy —0.27 015 —-1.80 0.073
Previous metformin monotherapy 0.45 014 an 0.002
Bascline SBP 0.01 0.001 1.54 0nz
Baseline LDL cholesterol 0.001 0.001 1.64 0.102
Baseline HDL cholesterol 0.001 0.01 0.18 0.854
Bascline tnglycendes —0.001 0.001 ~0.34 0.732

HbA,. = glycated hemoglobin; SBP w« systolic blood pressure.

Table V. Clinical determinants for the probability of liraglutide treatment discontinuation due to lack of
glycemic control using a multivariate logistic regression model considering treatment discontinu-
ation within the first 12 months as the dependent variable.

Variable Cartegory Odds Ratio 95% ClI
Age 1.024 0.960—1.093
Sex 1.007 0.994—-1.021
Duraton of diabetes 1.021 0.924—-1.128
Baseline HbA, . 0.989 0.565—1.731
Baseline weight 1.0M 0.985—1.038
Previous insulin therapy No 1.000 -

Yes 1.578 0.410—6.072
Previous metformin monotherapy No 1.000 -

Yes 3.115 0.243—-39.986
Previous SU use No 1.000 -

Yes 3.013 1.071-9.018

HbA,_ = glycated hemoglobin; OR = odds ratio; SU = sulfonylurea.



Independent glucose and weight-reducing
effects of Liraglutide in a real-world population
of type 2 diabetic outpatients

Fadini,Simioni et Acta Diabetol
al. 2013 DOT 10,1007 /s00592-01 3-0489-3

Reduction in body weigh (kg)

Reduction in HbA1c (%)

Fig. 2 The correlation betweenchange in HbA Ic and change in body
weight after initiation of Lirmaglutide therapy, Whire circles indicate
previous insulin users (r= —003: p = 0.98), while gy crcles
indicate insulin-nave patients (r = 0,144, p = 0.13)



Forest plots reporting reduction in
HbA1c in different subgroups of
patients and in relation to possible
determinants of glycemic efficacy
and weight reduction after
initiation of Liraglutide. p values
are shown for t test when there
are 2 conditions or for ANOVA
when there are 3 tertiles
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New AIFA Therapeutic plan 2015
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Glucagon-like peptide-1 receptor agonist and basal insulin combination treatment for the management
of type 2 diabetes: a systematic review and meta-analysis

Conrad Eng, Caroline K Kramer*, Bernard Zinman, Ravi Retnakaran
Lancet 2014; 384: 2228-34

e 15 eligible studies and were included in the analysis (N=4348 participants).

e Compared with other anti-diabetic treatments, GLP-1 agonist (Liraglutide, Exenatide, Lixisenatide, Albiglutide) and
basal insulin combination treatment yielded an improved mean reduction in HbAlc of -0:44% (95% CI -0-60 to -
0:29)

e Improved likelihood of achieving the target HbA1c of 7-0% or lower (relative risk [RR] 1:92; 95% CI 1:43 to 2:56)
¢ No increased relative risk of hypoglycaemia (0-99; 0-76 to 1-29)
e Mean reduction in weight of -3:22 kg (-4-90 to -1-54).

e Furthermore, compared with basal-bolus insulin regimens, the combination treatment yielded a mean reduction in
HbA1lc of -0:1% (-0-17 to -0:02), with lower relative risk of hypoglycaemia (0-67, 0:56 to 0-80), and reduction in
mean wpighf (—';-66 l(g; -9.8 to -1 -'21)

GLP-1 agonist and basal insulin combination treatment can enable achievement of the ideal trifecta in
diabetic treatment: robust glycaemic control with no increased hypoglycaemia or weight gain. This

combination is thus a potential therapeutic strategy that could improve the management of patients
with type 2 diabetes.




Meta-analyses of glucagon-like peptide-1 (GLP-1) agonist and basal insulin combination treatment

versus other anti-diabetic treatments, comparing HbA1lc concentrations

15

Outcome assessed is (A) HbA1lc (%), (B) Weight in studies that compared combination treatment with basal-bolus insulin

Favours GLP-1+basal insulin

Favours comparator

treatment
A B Weighted mean Weight
Weighted mean Weight difference (95% )
difference (95% Cl)
Buse et al (2011)** . : 070(-072t0-068) 7.44% Buseetal (2011} e -274{-2-83t0-2-63) 8-48%
DeVries et al (2012)™° N 043(-068t0-018)  6:27% DeVriesetal (2012)* g 079(-143t0-015)  838%
Lietal (2012)” . -0-13 (-0-32 to 0-06) 6:67% Lietal (2012)° : 5 F62(779t0745)  847%
Seino et al (L-Asia; 2012)* - i 0.88(-093t0-083)  738% || Riddeetal (Duo-1. 2013 - 090(172t0-008)  831%
Riddle et al Duo-1; 2013)" —— 030(-05810-002)  599% || pigdeetal(t:2013 P 130(18600-074)  840%
R|‘ddle etal (L; 2013) —e—.— -0-30(-0-58 to-0-02) 6-00% Diamant et al 2014 e 460£538t0-382) 833%
Diamant et al (2014)™* [ -0.03 (-0-17 to 0-11) 7:03% ) ; )
Lane et al (2014)" 4 e ] -0.26 (052 to 0-00) 6-15% Mathieu et al (2014)* = 370(-46500-275)  B26%
Mathieu et al (2014) J—.— -0.35 (-0-48 t0-0-22) 7:06% Rosenstock et af (2014)™ P - -150(-205t0-005)  840%
Rosenstock et al (2014)* i -0-16 (-0-33to 0-01) 6-86% Shao et al (2014)™ - -11.07 (-1275%0-939) 782%
Shao et al (2014)* i -0-11(-0-23t0 0-01) 7-15% Ahmann et al (2014)" > 212(358t0-266)  B-43%
Wieetal 201 - ey 078(110t0-046)  564% || pcenstocketal (LodLan; 200457 = 145(277t0-063)  831%
i A — 5 T19(130t0-102) - GBO% | | oo tal (URA-ADD2INSULIN: 2014 P 035(0910021)  840%
Rosenstock et al (LixiLan; 2014)* E — -0-20 (-0-40 to -0-00) 6-65% ; =% * ’ X a: s
Seino etal (URA-ADD2INSULIN; 2014)* —«— | -0-80(-0.96t0-0-64)  6:87% Overall (*=99-6%, p<0-0001) <> 322(-490t0-154)  100-00%
Overall (P=96-6%, p<0-0001) 5 -0-44 (-0-60t0-0-29) 100-00% — T T
; g ; ; 108 -6 4-20 2 4 6 8 10
-1 -05 05 1 +“— —>
g— =P Favours GLP-1+basalinsulin  Favours comparator

Eng et al., Lancet 2014; 384: 2228-34




HbA,  effects in the LEAD programme

Monotherapy MET add-on SU add-on MET + TZD MET + SU MET £+ SU MET add-on
LEAD-3 LEAD-2 LEAD-1 add-on add-on add-on Lira-DPP4
LEAD-4 LEAD-5 LEAD-6
Baseline
HbA,. (%) 8.4 8.6 8.6 8.4 8.2 8.2 8.5 8.6 8.3 8.5 8.6 8.4 8.3 8.1 8.2 8.1 8.4 84 8.5
0
~ -0.5
)
< -1
Na)
3
-1.5 -1.4
16 5 -1.5 -1.5 -1.5 *
-2 * * * * *
M Liraglutide 1.2 mg B Liraglutide 1.8 mg Glimepiride Exenatide
M Rosiglitazone M Glargine M placebo M Sitagliptin

Significant *vs. comparator; change in HbA,.from baseline for overall population (LEAD-4,-5); add-on to diet and exercise failure (LEAD-3); or add-on to previous
oral anti-diabetic drug (OAD) monotherapy (LEAD-2,-1).

HbA,., glycosylated haemoglobin; MET, metformin; Sita, sitagliptin; SU, sulphonylurea; TZD, thiazoladinedione

Marre et al. Diabet Med 2009;26;268-278 (LEAD-1); Nauck et al. Diabetes Care 2009;32;84-90 (LEAD-2); Garber et al. Lancet 2009;373:473-481 (LEAD-3);
Zinman et al. Diabetes Care 2009;32:1224-1230 (LEAD-4); Russell-Jones et al. Diabetologia 2009;52:2046-2055 (LEAD-5); Buse et al. Lancet 2009;374:39-47
(LEAD-6); Pratley et al. Lancet 2010:375;1447-1456 (lira vs. sita)



Weight reduction with liraglutide in people with
type 2 diabetes

Monotherapy MET add-on SU add-on MET + TZD MET + SU MET £+ SU MET add-on
LEAD-3 LEAD-2 LEAD-1 add-on add-on add-on Lira—DPP4
LEAD-4 LEAD-5 LEAD-6
> 3
2 2.1
=
o 1
()
z O
c-1
[0
o -2
e -3 « 23 2.6 28 * * -2.9
O 4 * * % -3.2 .
b3
M Liraglutide 1.2 mg B Liraglutide 1.8 mg Glimepiride Exenatide
M Rosiglitazone M Glargine M placebo M Sitagliptin

*Significant vs. comparator

Met, metformin; SU, sulphonylurea; TZD, thiazolidinedione
Marre et al. Diabet Med 2009;26;268-78 (LEAD-1); Nauck et al. Diabetes Care 2009;32;84-90 (LEAD-2); Garber et al. Lancet 2009;373:473-81 (LEAD-3); Zinman

et al. Diabetes Care 2009;32:1224-30 (LEAD-4); Russell-Jones et al. Diabetologia 2009;52:2046-2055 (LEAD-5); Buse et al. Lancet 2009;374:39-47 (LEAD-6);
Pratley et al. Lancet 2010;375:1447-56 (LIRA-DPP4i)



Basal insulin added to GLP-1 receptor agonist:

LIRA-DETEMIR study design

Open-label
randomisation (1:1)

,a ———————————————————————————
Patients with sub- { Addition of
optimal control on 9: liraglutide HbA,. 27%
MET + SU 1| 1.8 mgto MET
I
: 12-week HbA, . <7%
\\ run-in phase

MET, metformin; SU, sulphonylurea
DeVries et al. Diabetes Care 2012;35:1446-1454

(Control group)
Main study n=161; extension n=122

[ Continue MET + liraglutide 1.8 mg ]

----------------------- \
f Addition of insulin detemir to |
: MET + liraglutide :
i Main study n=162; extension n=140 _

Main stud Extension
) < >
26 weeks 26 weeks

Continue MET + liraglutide 1.8 mg
(Observational group)
Main study n=498; extension n=461



Addition of insulin detemir to liraglutide:
Change in HbA;_ (%)

Run-in phase Randomised phase (Weeks 0 to 52)
I I I

Time (weeks)

-12 -8 -4 0 4 8 12 16 20 24 28 32 36 40 44 48 52
g5 —1 I I I I I I I I I I I I I I J

L 8.0-
S 7.5+ < —— —$— —¢ ¢ +0.01
P N R PI— 3 p<0.0001
T 7.0 -0.50
6.5 | . : : :
6.0— -@- Liraglutide 1.8 mg

—M- Liraglutide 1.8 mg + IDet

Observational liraglutide 1.8 mg
Mean (2SE); data are LOCF
Last observation before intensification is included as LOCF in the initial treatment group; ANCOVA on FAS LOCF for difference in randomised phase
ANCOVA, analysis of covariance; FAS, full analysis set; HbA;., glycosylated haemoglobin; IDet, insulin detemir; LOCF, last observation carried forward;
SE, standard error
Rosenstock et al. J Diabetes Complications 2013;27:492-500



Addition of insulin detemir to liraglutide:
Mean change in body weight

Run-in phase Randomised phase (Weeks 0 to 52)

I I I
Time (weeks)

-12 -8 -4 0O 4 8 12 16 20 24 28 32 36 40 44 48 52
—_ _ | | L1 | | | | | | | | L1
9 o i
= _ ! —@-— Liraglutide 1.8 mg
< -1 ] - |jraglutide 1.8 mg + IDet
'g - : Observational liraglutide 1.8 mg

1

3 3 i
S -3-
2 g ——————————————— -0.05
c -4 ! p=0.04
S 5 -1.02
S -5- : 0
© 1
c 1
O -6— '

Mean (2SE); data are LOCF

Last observation before intensification is included as LOCF in the initial treatment group; ANCOVA on FAS LOCEF for difference in randomised phase
ANCOVA, analysis of covariance; FAS, full analysis set; IDet, insulin detemir; LOCF, last observation carried forward; SE, standard error

DeVries et al. Diabetes Care 2012;35:1446-1454



Addition of insulin detemir to liraglutide:
Subjects meeting targets at week 52

ADA/EASD: HbA,. <7.0% AACE: HbA,, <6.5%
e 90 1 | Q 90 -
~ 80 - I ~ 80 -
&.J, 70 - | p<0.0001 Q70 A
£ 60 - | ' 5 60
£ ! 2 50
g : g 40 0.0001
0 : S B —
£ ! 2 20 - /
3 | P s

Observational liraglutide 1.8 mg [ Liraglutide 1.8 mg Liraglutide 1.8 mg + IDet

Data for the randomised groups are estimates from logistic regression analyses for the FAS LOCF. Data for the observational group are for the FAS LOCF; logistic
regression analyses were not performed. Patients in the extension IDet-intensified group are included in their initial treatment groups until they received IDet
AACE, American Association of Clinical Endocrinologists; ADA, American Diabetes Association; EASD, European Association for the Study of Diabetes

DeVries et al. Diabetes Care 2012;35:1446-1454



LIRA-ADD2BASAL: Study design

( Trial information
e Initiation: September 2012
e Double blinded

446 patients

- T2DM

* HbA;.7-10%

- BMI 20-45 kg/m?

Pre-existing insulin* (+ metformin) + liraglutide 1.8 mg

® Patients stratified by screening

« Basal insulin ana|ogue |<>| HbAlc; OAD treatment; type of
therapy T Duration 26 weeks T ( basal insulin analogue
Randomisation (1:1) End of treatment
Trial objective Primary endpoint
To investigate the effect of liraglutide vs. placebo when added e Change in HbA,. from baseline to week 26

to basal insulin analogues + metformin in subjects with T2DM.

Key secondary endpoints

Key inclusion criteria e Change in body weight from baseline to week 26
Stable insulin detemir or insulin glargine 220 U/day for 8 weeks '« Change in FPG from baseline to week 26

(+ metformin 21500 mg/day). e Change in 7-point SMPG profile from baseline to
week 26

® Number of hypoglycaemic episodes

*Insulin detemir or insulin glargine =20 U/day; if HbA;. <8%, insulin dose was reduced by 20%

BMI, body mass index; FPG, fasting plasma glucose; HbA,., glycosylated haemoglobin; OAD, oral antidiabetic drug; SMPG, self-measured plasma glucose;
T2DM, type 2 diabetes mellitus; U, units of insulin

Lahtela et al. Diabetologia 2014;57(Suppl 1):Abstract 37



Baseline characteristics

Liraglutide 1.8 mg (N=225) (Fl’\:"iczezbg)
Age (years) 59.3 57.5
Duration of diabetes (years) 12.1 12.1

Female ; Male (%)

Weight (kg)

46.7% ; 53.3%
90.2

39.6% ; 60.4%
91.9

BMI (kg/m?2)

32.3

32.2

HbA,., % (mmol/mol)
Metformin (No ; Yes)

Basal insulin analogue (%)
(detemir ; glargine)

8.2% (66.1)
8.0% ; 92.0%

33.3% ; 66.7%

8.3% (67.2)
6.7% ; 93.3%

32.0% ; 68.0%

Pre-trial insulin dose, U

48.3*

45.9%*

*Geometric means 40.5 U for both groups

Data are means. Percentages are presented for gender and stratification factors (metformin and basal insulin analogue)

BMI, body mass index; HbA,., glycosylated haemoglobin




Study of Once Daily Levemir (SOLVE™): insights into the
timing of insulin initiation in people with poorly controlled
type 2 diabetes in routine clinical practice

Total cohort
N=17374

Dose per kg (IU/kg)

Gender (% male) 53 0,5 -
Age (yrs) 61.1 +11.5 0.4
Diabetes duration (yrs) 9.8+7.0 0.3
OAD therapy duration (yrs) 8.5+ 6.6 02 -
Weight (kg) 80.8+17.6 o1 -
BMI (kg/m2) | 29.3+5.4 I .

N=3981 N=3930 N=3981

K. Khunti Diabetes, Obesity and Metabolism 14: 654-661, 2012.



LIRA-ADD2BASAL: HbA,  change from baseline

to week 26

Placebo

011 [

Treatment difference:
-1.199%

95% CI: [-1.39;-0.99]

Liraglutide
1.8 mg
0,0 -
2
< -0,5 A
0
T
£
(O]
o -1,0 A
(e
©
_C
@)
-1,5 -

p<0.0001

Estimated means from mixed model for repeated measurements
CI, confidence interval; HbA,., glycosylated haemoglobin
Lahtela et al. Diabetologia 2014;57(Suppl 1):Abstract 37



LIRA-ADD2BASAL: Body weight over 26 weeks

95 — Body weight estimated mean
change from baseline to
Week 26
93 —

Body weight (kg)

*95% CI: [-3.85;-2.37]

85— I I I I I I I p<0.0001
0 4 8 12 16 20 24 26
Time since randomisation (weeks)
— Liraglutide 1.8 mg — Placebo

CI, confidence interval; ETD, estimated treatment difference
Lahtela et al. Diabetologia 2014;57(Suppl 1):Abstract 37



Subjects meeting targets at Week 26

100 -
c 80 - : :
o 4 m Liraglutide
‘g “ O 0 - 59,2 Placebo
o™
Q-8 42,9
S U 40 -
20 A 14,0
3,6
0O -
HbA,. <7% HbA;. <6.5%
Odds ratio* 8.91 20.12
[95% CI] [5.45; 14.59] [9.92; 40.84]
p-value <0.0001 <0.0001

*Liraglutide 1.8 mg/liraglutide placebo
The binary endpoint was analysed using a logistic regression model.
CI, confidence interval; HbA,., glycosylated haemoglobin



Change in insulin dose (U)

46 T Insulin dose
estimated mean
ratio to baseline at
week 26

307, T T

-2 1I6 2-0 2-4 2I6 *95% CI: [0.87;0.92]
0 4 8 1
Time since randomisation (weeks) p<0.0001

= Liraglutide 1.8 mg — Placebo

*Mean baseline detemir or glargine dose: 40.5 U in liraglutide and placebo groups.
Data are estimated means from mixed model for log-transformed repeated measurements.
CI, confidence interval; ETR, estimated treatment ratio; HbA,., glycosylated haemoglobin; U, units of insulin



GLP-1 receptor agonist added to basal insulin:
BEGIN:LIRAGLUTIDE ADD-ON study design

e Patients who N\
completed:

Randomisation Metformin + IDeg OD + IAsp OD
(1:1) with largest meal (n=89)
Metformin + IDeg OD
+ Liraglutide OD (n=88)
52-week ONCE LONG
52-week extension

trial o 26 weeks
(Metformin + IDeg) HbA. <7% n=236

\_ n=413 )

HbA,. =7%

Continue metformin + IDeg OD
(n=236) (non-randomised arm)

GLP-1, glucagon-like receptor 1; HbA,., glycosylated haemoglobin; OD, once daily
Mathieu et al. Diabetes Obes Metab 2014;16:636—-44



Change in HbA,_ (%)

Time since randomisation (weeks)

0 4 8 12 16 20 24 28
9,0 | | | | | | | |
8,5 -
8,0 -
Q) h Treatment
S\: 7’5 8 —] @ difference:
£ 7,0 - — —3% —0.32%
a9 p=0.0024
T 6,5 1 —tc S —a
6,0 - —e—IDeg+Lira (n=89)
55 - =-1Deg+IAsp (n=88)
4 —4—]Deg (n=236)
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Mean=*=SEM; FAS; NAS; LOCF; Comparisons: estimates adjusted for multiple covariates. SEM, standard error of the mean, FAS, full analysis set; NAS, non-
randomised analysis set; HbA,., glycosylated haemoglobin; IDeg, insulin degludec; IAsp, insulin aspart; Lira, liraglutide; LOCF, last observation carried forward

Mathieu et al. Diabetes Obes Metab 2014;16:636—-44



Change in body weight

M 1Deg + Lira (n=88)
Bl IDegAsp (n=89)
Jj [Deg (n=236)

0.1

5 -
4 Treatment difference:
@ -3.75 kg, p<0.05
< 3
- i
£
o 2
3 f \
€ 1
o
(@)]
)
= 1
£
(0]
= -2
©
@]
_3 .
-4

FAS; LOCF; Comparisons: Estimates adjusted for multiple covariates.
Mathieu et al. Diabetes Obes Metab 2014;16:636—-44



Renal impairment

in type 2 diabetes



http://www.google.it/url?url=http://www.urologiapresente-futuro.it/cosabisognasapere/Reni.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=-EZGVdSFO4qvaYrcgNgK&ved=0CCAQ9QEwBQ&usg=AFQjCNGldFUYADy7y9YP5UO5BeW8NAdPPw

Renal Impairment in T2D

Annali AMD 2012

Soggetti momitorati per nefropatia
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Intensive glucose lowering reduces the risk of
ESRD in patients with T2DM

A

oQ 0.4 - HR=0.35 (CI 0.15-0.83); p=0.012
N

E 0.3 — Standard management

7)) ) Intensive glucose control

11]

0 p—

S 0.2

& —
5 0.1 7

3 0.0 e

U .

0 6 12 18 24 30 36 42 48 54 60 66
Follow-up (months)

CI, confidence interval; ESRD, end-stage renal disease; HR, hazard ratio; T2DM, type 2 diabetes mellitus
Perkovic V et al. Kidney Int 2013;83:517-523



Antidiabetic therapy in CKD

Approved for moderate renal No dose No renal excretion*
impairment adjustment

Dapaglifozin
Exenatide LAR
Lixisenatide

*Absence of renal excretion defined as 0% of metabolites found in urines
SPC of: Victoza®, Tradjenta®, Vipidia™, Galvus®, Onglyza®,Januvia®, Forxiga™, Bydureon®, Lyxumia®

35



LIRA-RENAL: Study design

279 patients

- T2DM

* HbA;.7-10%

+ BMI 20-45 kg/m?
* Moderate renal

Liraglutide 1.8 mg OD + background OAD/insulin* Trial information
e Initiation: June 2012

e Double blinded

impairment? I X ° Patients stratified by renal function
T Duration 26 weeks T L and background treatment )
Randomisation (1:1) End of treatment
Trial objective Primary endpoint

To investigate the efficacy and safety of liraglutide vs. placebo ¢ Change in HbA,.from baseline to week 26
as add-on to existing diabetes medication in subjects with
T2DM and moderate renal impairment. Key secondary endpoints
. . L ® Change from baseline in renal function
Key inclusion criteria ¢ Number of responders to HbA;. <7.0% and no
* Moderate renal impairment' diagnosed more than 90 days weight gain

prior to screening

® Number of responders to HbA;. <7.0% and no
e Stable diabetes treatment for 90 days prior to screening

minor or severe hypoglycaemic episodes

*If HbA,. <8%, insulin dose was reduced by 20%; TeGFR (MDRD formula) was based on serum creatinine, sex, age, body size and race

BMI, body mass index; eGFR, estimated glomerular filtration rate; HbA,., glycosylated haemoglobin; MDRD, modification of diet in renal disease; OAD, oral anti-diabetic drug; OD, once daily;
T2DM, type 2 diabetes mellitus

Trial ID:NN2211-3916
Umpierrez G et al. Diabetologia 2014; 57 (Suppl 1): Abstract 182



LIRA-RENAL: Baseline characteristics

Liraglutide 1.8 mg Placebo

Safety analysis set (N) 140 137
Age (years) 68.0 66.3
Duration of diabetes (years) 15.9 14.2
Female ; male 46% ; 54% 53% ; 47%
Weight (kg) 93.6 95.6
BMI (kg/m?2) 33.4 34.5
FPG (mmol/L) 9.5 9.3
HbA;. (%) 8.1 8.0
eGFR* (mL/min/1.73 m?2) 46.6 46.9
Background anti-diabetic medication (%)

No insulin 45.0 44.5

Basal insulin £ OAD 20.7 17.6

Premix insulin £ OAD 34.3 38.0

*MDRD; One subject had eGFR >59

Means presented, except for gender and background anti-diabetic medication

BMI, body mass index; eGFR, estimated glomerular filtration rate; FPG, fasting plasma glucose; HbA,, glycosylated haemoglobin; MDRD, modification of diet in renal disease; OAD,
oral antidiabetic drug

Umpierrez G et al. Diabetologia 2014; 57 (Suppl 1): Abstract 182



LIRA-RENAL: Change in HbA,_ (%)

8.2 =
8.0 =
7.8 =
7.6 =
7.4 =
7.2 =
7.0=f~-""""""""""-""----------F%
6.8 =
6.6 =
6.4 =
6.2

HbA . (%)

O 2 4 6 8 10 12 14 16 18 20 22 24 26
Time since randomisation (weeks)

—4— Liraglutide 1.8 mg Placebo

Estimated means +/- standard error from mixed model for repeated measurements
CI, confidence interval; ETD, estimated treatment difference; HbA,., glycosylated haemoglobin
Umpierrez G et al. Diabetologia 2014; 57 (Suppl 1): Abstract 182

HbA,. change from
baseline to week 26

ETD
-0.66%*

p<0.0001
*95% CI: -0.9; -0.43



LIRA-RENAL: Change in body weight (kg)

99 =

98 = Body weight change from

97 = baseline to week 26 (kg)
S 96—
o 95=_
o
D 94 =
()
2 93 = ETD
>
'8 92 = -1.32%
m Q] =

90 =

p=0.0052
89 1 | | | | | | | | | | | |
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 *95% CI: -2.24; -0.40
Time since randomisation (weeks)
—— Liraglutide 1.8 mg Placebo

Estimated means +/- standard error from mixed model for repeated measurements
CI, confidence interval; ETD, estimated treatment difference
Umpierrez G et al. Diabetologia 2014; 57 (Suppl 1): Abstract 182



LIRA-RENAL: liraglutide did not result in
worsening of renal function

49 -
48 -
47 -
46 -
45 -
44 -

43 7

Change in eGFR (MDRD)

Liraglutide had a 2% lower relative
difference to baseline than placebo;
p=0.3575

~ 1.06
- 1.04
- 1.02
~ 1.00
~ 0.98

(elnwuoy gYaAw)
(@yaw) ¥4o° oney

~ 0.96
- 0.94

eGFR (MDRD) (mL/min/1.73 m2)

Estimated means from mixed model for log-transformed repeated measurements

0 2 4 6 8 10 12 14 16 18 20 22 2426

Time since randomisation (weeks)

Ratio vs. baseline

1,4
1,2
1,0
0,8
0,6
0,4
0,2
0,0

Urinary albumin:creatinine

; Treatment ratio: 0.83; CI 0.62; 1.10
| p=0.1856
| |
Liraglutide Placebo
1.8 mg

Liraglutide 1.8 mg |}

Placebo i

eGFR, estimated glomerular filtration rate; MDRD, modified diet in renal disease; CI, confidence interval
Umpierrez G et al. Diabetologia 2014; 57 (Suppl 1): Abstract 182



Glycemic control according to glomerular filtration rate in
patients with type 2 diabetes and overt nephropathy: A
prospective observational study

% of patlents receiving
at least one antidiabetic
treatment at baseline

80

70

60
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40
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10

67
22
1

60-90

71
| 19
10
290

eDFG (MDRL

22 22

45-60 30-45

estimation) mL/Iln/1.73m’

69

20

15-30

® Insulin £ OAD except metformin

= Metformin * other antidiabetic
treatments

OAD without insulin or metformin

Table 3 - Glycemic control at baseline and after one year
follow-up.

HbA1C at baseline
(number of patients)

Evolution of the HbA1c strata after one-year follow-up

28%
n=163

(number of patients)
< 7%
n=258
<7% | 185 (69.5%)
7-8% 50 (23.5%) 111 (52.1%)
2 8% 23 (14.4%) 48 (30%)

% are calculated in row

Dominique Joly Diabetes research and clinical practice108(2015)120-127

Glycemic control improvement

Glycemic control worsening



Conclusioni

1)Trattamento precoce con Liraglutide dopo
metformina

1)Il BMI non deve essere criterio discriminante per
scelta di Liraglutide

1)Liraglutide in add-on a insulina puo migliorare il
controllo glicemico (e insulina in add-on a Lira)

1)Nel DM2 con IRC moderata Liraglutide rappresenta
una opzione terapeutica efficace e sicura



Unmet Medical Needs

(inexpletate) Necessitates Valetudinis

Plinio il Giovane 61-112 DC, Epistolarium Libri V, 19,9
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