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Adding insulin to SU: efficasy® (

Length of \\606 \
tnal % K
Authors [ref ] n (weeks) Sulfonylurea ‘@@iuna@s%d] We%@'\
O\ RA%

: "~ NS
Goldman etal [39] 18 24 Glibenclamide —,ngg— -035(-1 1%@ 91
]

Gums et al [40] 40 12 Glibenclamide 08 23) 684
*

Gutniak el al [41] 20 46 Glibenclamide \xa—*ﬂ L101) 441

Kabadi et al [44] 10 12 Glibenclamide L—_ ‘(\ %0.40 (-0 95,0.15) 8.03

Lewitt et al [46] 1 12 Glibenclamide %: 6‘\6 -1.20(-193, -0 47) 596
L} "

Lindstrom et al[47] 15 12 Glibenclamide e 4‘*1& -0.30(-085,025) 804

] =
Lins el a1{48] 20 12 Glibenciamide . - r ¢ -1.41(-251,-0.31) 331
Riddle et al [45] 21 16 Glibenclamide ((\\ N N 0.40(-095,0.15) 803

Riaadie et al [50] 20 16 Glibenciamide &—F -080(-124 -036) 976

Schade et al [52] 16 16 Glibencial 0 ‘\ 6 = : -0.70(-1.84,044) 313
'

Stenman el al[53] 16 16 Gliben 6 H -0.80(-1.51,-009) 6.16

Stuart et al [54] 118 12 \c@damm eg® — -0.10(-0.93,073) 502

Ryysy and Yki-Jarvinen [55] 38 0\. libenciamide « mel‘lonv‘ | ———— 040 (-027.107) 659
I e

Riddle and Schnesder  [S1] 145 Glimepinde 6\ e B -010(-0.41,021) 1189

Camenni-Davalos et al [26@ 156 Gllumoea\e L

0.90(-178,-002) 465
Leblancetal{-ﬁ])@ o 12 Sl 020(-092,132) 325

. _121(3
aH -0.46 (-0 69, -0 24) 100.00

+

. n :
A S S T T
\ e Favours sulfonylurea + insulin Favours placebo + insulin
o2

@ Hirst JA, et al. Diabetologia 2013; 56:973-984
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. \@ 'SMD insulin ‘% \\
Trial N Suffonylurea G\G dose (35% CI) 6@
. cO @6\
Gums et al [40] 40 Glibenclamide —_— \\@ {\%Uﬂ) 0.23
. \6 87 (-1.70. 0.05) B.14
Kabadi et al [44] 10 Glibenclamide - K 6\ 070(-1.81,0.21) 827
\®2 o\

Lindstrom et al [47] 15 Glibenclamide & 6 -0.52 (-1.25,0.21) 797
1
A 0 i

Lins =t al [42] 20 Glibenclamide . I (e 046 (-1.35, 0.43) B.41
< | G
*
Riddle =t al [48] 21 Glibenclamide H N -1.86(-2.67.-0.86) 540
: ‘
Riddle =t al [50] 20 Glibenclamide 0@ —Q-I‘—%O 084 (-1.28,-0.00)  ©9.04
Schade et al [52] 18 Glibmcla@: —@—o— -0.06 (-0.75. 0.83) 837

Stenman et al [53] 16 \?szuae -&{—— 058 (-1.28,0.12) 8.18

libenclamide ( — Ll -0.32 (-0.98.0.34) 878

Stuart et al [55] g clami Q
.
Riddle and "‘.:.chneidgr [$ 145 Glimepiride 6\ ——

Gutnaik et al [41] 20 Glibenclamida *

-1.21(-1.58, -0.84) 12.81

LeBlanc et alé 0 Glipizide \e 0.07 (-0.86, 0.00) 8.12
D . OO

43 v - 0.33 (-0.69, 1.35 5.38

werall (l-squared = 51.8%, p =‘D&) @ -0.55 (-0.84, -0.25) 100.00
e§ \Z '

1

( NOTE: Weigh‘ts ﬁ@ om effects analysis 1

1
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Favours sulfonylurea Favours comparator

Hirst JA, et al. Diabetologia 2013; 56:973-984



Adding insulin to SU: we
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Kabadi et al [44] Insulin < - — A\ 0.50 (0.05, 4.67)
Ridde et al [49)] Insulin O\a}? - 6‘\(\,(\'6 1.36 (0.28, 6.56)
Riddle and Schneider [51] Insulin ° 0@—-—0—— e (7,3 1.39 (0.96, 2.02)
Stenman et al [53) Insulin : i‘q@‘c— 1.63 (0.94, 2.80)
yart et al [54] Insulin ea((\\ _& 167 (077 361
ISubIolaI {F=61.0%, p=0.006} O @6\b<>- 2.41 (1.41.4.10)'
X~ @9
RN a®
(S| < |
\60 % ‘(\6\ 1 5
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Bone fracture and hypoglycemic treatments jgoe\o\@”
type 2 diabetic patients A |

A case-control study

N
Exposure for at least Expo<iire at
36 months inuex date
Lower Higher
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Secretagogues .___,___*\\0 o-e‘?[qgé\ -34] R 0.77[0.44;1.37]
(8(\20 ’ (@Q
Metformin GQLﬁ \& 6\0??2[0_33;1-56] — 0.94[0.54;1.65]
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g\’éQ e&\ Monami M., et al. Diabetes Care 31:199-203, 2008
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Prevention of cardiovascular disease throughe®,
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A meta-analysis of randomized clinical tr'@g\e‘
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TZD/Insulin and chronic heart fail @
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- \\6\\ . ®¢\\'
0.01 | 0.1 1.0 \\é‘\@ To.o\a\\
Diabetes Yes _‘9 9\< 1.55[1.08-2.24]
O No \®—.—"5@ 2.61[1.09-6.25]
o AN P\
S Trial GSK No \)\6 _53&. 2.44[1.54-3.88]
T—U Yes Oe'd —.—6 1.12[0.69-1.82]
[V
4: Comparators Pbo/Non-e ((\\e ,‘\\Y@ﬁ— 1.45[0.90:2.35]
®© Metformin 6 (O 1.00[0.38-2.67]
(b} Sulfonylureas @()(\ 6\6 2.10[0.72-6.14]
e
0 6 1 670 .73-3.821
= Add-on to .W—(@_ﬂegﬁ
o t Linsulin ) i O — 2.20[1.28-3.78]
4 Metformi I - > 0.30[0.01-7.43]
w Sulfo I-&és @\Qb - 1.00[0.47-2.09]
Y o0 ~
Overall @‘ N ~‘~ 1.69[1.20-2.36]
(@Q 0@ O
‘%QQQ @‘6‘\0 Better rosiglitazone Worse rosiglitazone
0‘5\ ) . o . . o
‘\QQ M cci E, Monami M, Di Bari M, Lamanna C, Gori F, Gensini GF, Marchionni N.
S, \Z International Journal of Cardiology 2010; 143:135-140.;




TZD and bone fractures

ADOPT study NG
Note added in proof: While this article was in PI&)
duction, further examination of data on a e
events identified a higher rate of fmcrufgqn the @%\
group receiving rosiglitazone. Thj an unex- \\’b
pected event thatwas not pa&@t e prespecnﬂ&\
analysis plan. (e @6\

R(o&glﬁzone Metfom{v{eﬂ‘ayburide

0o number of o) (percent)

Men @0 32 (3 95) 6\29 (3.36) 28 (3.35)
30 (5.08)* 21 (3.47)*

%\qi\ Lowerllmb gj& 58) 18 (3.05)1 8 (132)*

6@ Uppe\@& 2(3.41) 10(1.69) 9 (L49)f

0\6 ‘ 1(016) 1(017) 1(0.17)
@‘ Oﬁx\%l for the comparison with rosiglitazone (unadjust-

(@Q @&  ed, contingency chi-square test).
Q 00 T P<0.05 for the comparison with rosiglitazone (unadjust-

o A\
‘(\'\Q 8(6 ed, contingency chi-square test).
o2

0‘\®Q e\)(\‘a Kahn SE et al. N Engl J Med 2006; 355:2427.
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Insulin and bonefractures 6\0\’&

Table 2—Frequency of falls and proportion of fallers among older wom(\@\ dmbucs wé(\
insulin use 0\6 K ’(9\\

O\' [0\
@%—mxulm- in-treated

No diabetes Q\ ated dnbct@\ diabetes
n 8 ,6.7&)\0 5 3%\6\ 99

Incidence of falls (per person-year) 0@ e
7074 years old £C o et 0ser 1.26%+
75-79 years old (\(b((\ 0.52 60‘ 0.74* 0.82*
80-84 years old N\O 0. 0.89* 1:31%
= 85 years old 0 g@.QS 1.32% L. 37
All ages PR (A 5) 0.85* 1.12*¢
Fell more & ﬁhg a )eu \Q 17.0 25.7* 35.4%%
Fell mogg l\V1CL a \c 1r 6.8 10.6* 15.2¢
Folld@MIp (years) 7.2*19 6.6 +22* 6.2 +24*

e & for follow- u% Q\nc*ms + SD. *P < 0.05 compared with women without diabetes; P < 0.05
Q( compared \u en with non-insulin-treated diabetes.

(\\“ qé
O\QQ \)(\‘a Schwartz AV et al., Diabetes Care 2002; 25: 1749-1754



Adding insulin to TZDS¢\0\®

TZD+Met
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Good long-term efficacy

No hypoglycemic risk

Positive effects on the incidence of myocardial mfa&\BQ\rb ]

oo
#O\e\@r ns
) cO ~oN
] 6\\0 ‘ fficacy
l 0@ ) 0‘{\0" @6\\’ No h{@ej risk
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Weight gain-Edema
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Heart failure
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DPP-4i and insulin: efficacy and S@I@‘t’y

6(\

N ‘
9.0 3 \\6\ ' @i\'
Sitagliptin 100 mg q.d. Placebo + insulin . e\@ ‘\9\\
+ insulin (EMET)  (+MET) 881, O é\d\
Characteristic (n=322) (n=319) x S r . 4 3
A D\ e\ [ .
Type of insulin, n (%) 4. & '\6 ) 0%
. N WON 0.6%
Premixed 87 (27) 82 (26) o D < 82, 9N, |
Total daily dose, [U/day ~ 67.4 +35.4 745£369 O T o P[] 1 ‘
Long-acting or 235(73) 237 ( ?Q(\\ N é‘ . I
intermediate-acting O‘ 781 o g:laghptm 100 mg q.d
Total daily dose, [U/day ~ 44.2 %+ 29.9 0@91 54 25.7 6\ 761> i . - - -
(@Q Week
Weight g =N o
. o ,&e _ Hypoglycemic risk
The addition of sitagliptin gomg insulin’@erapy did
not result in a significant e in body ﬂ(@ from baseline When added to ongoing insulin therapy, the incidence
when compared to th@xdition of bo. LS mean changes of symptomatic hypoglycaemia was significantly (p = 0.003)
from baseline w&]‘( 24 (95% ere 0.1 kg (—0.2, 0.4) in increased In patients treated with sitagliptin |% (n/N) 1600
the Sitagli];gk(ﬁi d0.1kg (_Q\Q’%A} in the placebo group. (50/322)] compared with those treated with placebo [8%
ng \)(\0 (25/319)]. The total number of hypoglycaemic episodes was 155
\9) \Z Diabetes, Obesity and Metabolism 12: 167-177, 2010.
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The EXAMINE trial Placebo Hazard ,&\\’b' v
. n %Qc,\@ % n%@(\ 95%Cl  Pvakie
Overalitreatment effect : 1
e 8 52 % i
ary end point 18 201, AN 0% (s116)
Duration of diabetes ; \)\6 O\
<5 years —— ed 973 97 70 074 (054,1.01)
»5and < 10 years ———t CS 665 gsﬁ 645 96 081 (058113
210 years :r—oE‘qQ wggﬂ '8 1035 165 122 (0.98.153) 0.014
Insulin use at baseline P\ O
Yes Al & ‘50812 133 798 161 123 (0.95.1.59)
n&- Q? 1867 111 1908 93 083 (068.102) 0018
Yes WO e 49 1808 109 1760 88 081  (066.100)
No 6@ \'F 871 137 941 160 117  (0.92,150) 0.029
Renal function X0 . (\@,
Normal function Q@h\pdmm (‘\g\-o—:-w 1886 98 1929 83 084 (0.68,1.04)
Mod«ate{e&lrrpdm\em AQO Vet 793 166 772 188 115  (0.91,1.46) 0.046
‘QQQ (é\ Y 05 1 15 2
Oé{\\ Q&4 Alogiiptin Better Hazard Ratio Piacebo Better —»
e, N
0\"} @ O N Engl J Med 2013; 369:1327-1335

R1<



Adding insulin to DPP4is™” (&)
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[ DPP-gi+Met | ) | pPpais
o> N
[Wo 6 ‘@%
o = ) NS4 . '\‘dOV. ny
No h I k — good tolerabil Mod dinh | k
o hypoglycemic risk — good tolerability | [\\_@6 o] %S&\&@ sed in hypoglycemic ris
4 ", \) %\v
Very good cardiovascular safety . g Oeé[ 0‘6 (2 Questionable CV safety
\ e .r\\‘l\'.
No weight gain 0(\0 6{60\ Modest/No weight gain
. O A
Limited efficacy on wﬁ’»\ N (G? [ Low insulin doses
o o
Risk of hospitalizgg\@ﬂ or heart ‘fz&t(@?) [ Some advantages on HbAlc
X N
Q‘QQ ,\O\\e Risk of hospitalization for heart failure (?)
R
<>é,\"\Q e
o
0’\’(3‘Q N\
\Z
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Noninsulin antidiabetic drugs adde
to metformin therapy (\06\

A meta-analysis of randomized clini%d\6$%ls ,b(\
.o\
\Z

@ '
Table 2. Results of Traditional Meta-analysis Comparing Noninsulin Anti Drugs With Pl n Change in HbA,., HbA,. Goal
Achieved, Change in Body \Weight_and Qverall Hypoglycemia .
% Change in HbA,, HbA,C Goal @Weved Ch”gich Body Weight, kg Overall Hypoglycemia
I I 1

Group vs No. of WMD No. of \x_a WMD No. of RR

Placebo Trials (95%Cl) Tn%((\ (95%(:!) ~\Nrials (95%Cl) Trials (95%CI)
All drugs 20 —0.79(~ ogmo -0.68)2 ,‘n(b" 256 (1.99 039" 0.14 (-1.37 to 1.65)2 19 1.43(0.89 to230)
Sulforylureas 3 —079(-1.1510-043RN" 338 (2,243 83) 2 1.99 (0.86 10 3.12) 3  263(0.76109.13)2
Glinides 2 -071(-1241a-6W) 1 3200097 10758 2 091 (0.35 to 1.46) 2  792(1.45t043.21)
Thiazolidinediones 3 —1.00(-162\ND.38)° 1~ (72410233 1 2.30(1.70 to 2.90) 2 204(05010823)
AGls 2 —085(\NY10-0.19) e\ v NA 1 -1.80(-2.831t0-0.77) 2  060(0.08to455)
DPP-4 inhibitors 8 - @R 09410 -063° \@ & 244(1.78103.33)° 4 -0.09 (-0.47 to 0.30)° 8 067 (030 to 150)
| GLP-1 aralogs 2 99 (~1.19 to —OsTEN\ 1 396(2.37106.79) 2  -1.76(-290tc -062) 2 094(042102.12)
Abbremations: AGIS, «- ah & inhibitors; CI, Wmlml; DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-ike peptide-1; HbA,., gycated hemoglobin As.; NA, not 2ppli-

cable; RR relative ri \ eighted mean di
ap=75%, Q
BR_50%-75% ( (\e

42 Q (5\0
S e
O\QQ \)(\0 Phung OJ, JAMA 2010 —vol. 303, No 14

R1<
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\O
GLP-1 RA and body wengh;
A meta-analysis of available RCTs (\0
\@\\’0 X
MD LL95%CI UL9S5%CI P Numberof . i{’b\l = s o\ 3 & o :
tri: - ~25 . A\NO 15 1y N3 X:
DPP-4 inhibitors  -1.08 -215 0.001 005 2 c OQ\V RN\ |
O ;
o - N N s
Thiazolidinediones —1.02 249 0.45 0.17 2 \@ N {\2\ - ;
6\) q‘.,\1 :
Sulfonylureas 1.31 L62 1 <0.001 @)e Y P »
Exenatide -1.29 L88 -0.7 <0.00\ G 2 ! Q(QJ — E
Liraghatide 1.41 203 0.79 %@ 2 d‘\“ = x L
o 6\6 :
Insulin —1.1 -—145 e@./s <0.001 g@ < o) E
Exenatide ~-1.05 1.47, 6\"\ -0.64 <p.$(e 4 b
Liragl./Exen. LAR -1.2 _6 —025 w1 2 & b
o % =

Placebo -r‘()&‘a- 1.322 \ Q?n <0.001 b4 = > 1
Exenatide Qa S8 —1.563 ( 1554 <0.001 5 = )

Liraghatide ( a8s —1. 369 ~0.315 0002 4 . )

42 Q (‘5\0
B\ 2

° .
R

ami M, Dicembrini |. Marchionni N, Rotella CM, Mannucci E.
Exp Diabetes Res ID 672658, 2012
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_ Randomization \\6(\ s
Run-in phase: Main treatment phase:‘ZO\\Q xtens\%‘ hase:
12 weeks ﬂ weeks \o"\@ ‘\ﬁ eeks
s N . Y O
O SN
\o G
HbA,, < (@} N )
Open-label study with two No o\ domized patig\é‘
randomized Padlutide 1.8 maPw=498
and one e "
non-randomized treatment arm
. . v N
Condcte i Liraglutide 1.8 40 ‘ 60(\
seven Eurogﬁgr;hceobr;tzes, Canada T bQ\C 27.0% .
_ _ @0 1 randomization
|k|\r,33|el'll(tld lﬁ’g . AL N _ N _J°L B _ B _ _JLEJdo B B B JdJE B B o B o N
— + i i . =
Liragwg‘%mg \(\6\3 Idet + liraglutide 1.8 mg (n=162)
1 .
X SO
GQ S Liraglutide 1.8 ma (n=161
@Q‘ ~o5 >
. \"
(\'\Q @%rmin =1500 mg/day
QSU discontinued

O >
O'\QQ N\
(@ DeVries et al. Diabetes Care 2012;35:1446-54



(%3

Run-in phase Main treatment phase \\@\\eTotal S'[UGB[ duration
(weeks —12 to 0) (weeks01026) 473, (upafR 12 10 26)
HbA, . at week —12 (%) HbAlc at randomizatioéx\@) . 6 1c at week 26 (%)
0 >
0,4 - 8.3 8.2 7.7 7.6 W 7 64 \\,&@ 6 7.2 6.6
1 0,02 7)) N

. s

S 02- 1,34 | O RS 2 -1,12

g 044 o

QS

T -0,6 - @0

£ -0,8 | > 0.0001
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© -1,2 1 > P
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-1’6{eﬁ?iraglutide Q\@r% B Det + Liraglutide 1.8 mg O Non-randomized liraglutide 1.8 mg
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O eV

Q@( DeVries et al. Diabetes Care 2012;35:1446-54
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Insulin and GLP-RA: efficacy and saf%w\"p {

0 Liralutide sdded

B Tnenlin incressing

Change in body weight (kEg)

HbAle < 7.0% HbAle < 7.0% no HbAlc < 7.0% no
hypoglycemia hypoglycemia, no
weight gain

O
O‘\QQ < Li et al. Cardiovascular Diabetology 2012, 11:142



| GLP-1RA+Met |

Very good effect on HbAlc ]

QBO\Q Ve,[)g@od effect on HbAlc
C o3

.

Nice reduction of body weight \ 2 T
0

J

{Ne‘@ Neutral on body weight

&

\\
No hypoglycemic rlsk @0

o

Very good CVQMy Q\Q\ 'J
(W3
$J

\ ° . . . )
é Reduction of insulin doses

[ Relatively low hypoglycemic risk

[ unknown CV safety ]




ldegLira: the future

(2
_ _ 6\\6(\ :
DUAL™ I: Study design _ !Deglira + met = pio > \X o \rb'h’\:rate to target
(n=834) c‘)\e\ ‘d(\‘%\ FPG 4-5 mmol/L
Patients with " " o ing dose:
type 2 diabetes Deg DIO ‘ Starting dose: _
(n= 1663) A1/ 10 dose steps/units
Liraglutide 1.8 n&@@\%’let + piqae\ Dose adjustments
Randomised 2:1:1 (n=415) . (Q (2-0-2) twice
Open label A\ - \© | weekly
r \ N \° 1
—0 0(\6 6\60 26 weeks
Shtration a@?ithm: IDeglira and IDeg

Inclusion criteria 0\' a
*Type 2 diabetes 6@ I4can fasting PG Dose change
*Insulin naive treated with 6 N L p " U
metformin + pioglitazone 6\‘6 PR\ mmol/ 0S¢ Steps o
*HbA,_7.0-10.0% 2\ O(\g <4.0 -2
*BMI <40 kg/m? QGQ 0@ 2050 5
-Age 218 ye‘ag*@Q ‘5\0 .0-5.

5(\\ Q( >5.0 +2

O 2
O'\QQ N\
(8 Buse et al. ADA 2013: 65-OR; Gough et al. EASD 2013: 219-OR
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DUAL™ |: HbAlc over time

‘\Q\\(b Liraglutide (n=414)
=k~ |Deg (n=413)
~®- |Deglira (n=833)

AHbA EOT

O s -1.28% 7.0%

—3 _1.44% 6.9%

[ S 1 0106 6.49%

*p<0.0001 vs. IDeg and
vs. liraglutide

O\ ! ' <) ' ' ' ' ' ' ' '
‘ X 4 é&O° 8 10 12 14 16 18 20 22 24 26
06(\.\ QQ‘ Time (weeks)

0 S Buse et al. ADA 2013: 65-OR; Gough et al. EASD 2013: 219-OR
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DUAL™ |: Benefits Liraglutide IDeg === |DegLira r?ned rg@turnm confirmed
glycaem é\ hypoglycaemia
. \
HbA FPG Weight 6
. (%) (mmol/L) (kg) 6\\6 +732%!
vs. Lira
0
3
-
g vs. 1Deg
a -1.44 -13%
@2
Q2 S
i q'&l@@ é\o(\ 3.621 -361  -3.0 3296t
SO <
QO oo
9) 4 O . . .
"z Buse et al. ADA 2013: 65-OR; Gough et al. EASD 2013: 219-OR
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Conclusions P
&
e
R o
1. The addition of insulin to GLP-1RA+MetO£sa?n effg\gt\@\e choice in
terms of Alc reduction and seems %@alg’e sqp{g\b@r to other
possible combinations with O%@S‘g’nd ingg@%.

2. The reduction of Alcis olg&aarrc\’ed vxé\i\w?no weight gain and a

. D, . @)
relatively low hypogl ic risk\®
y yp go\««éhﬂ ks

3. The future of t@{g&%rateg\\bﬁégms to be “IdeglLira” which appears
to be super'é@@in red(\%fh?g Alc with a lower hypoglycemic risk

S
and wg@ﬁ% gain. o&©
\009
o
2

o



Conclusions (2)

N
If it was possible....(GLP1 RA add-on to pre-gxi?tlng u&sﬁ]m therapy)
\O o
Significant A1C lowering 6\3\66 é\d\@\\
0 &° @0

Alternative to mtensﬁm\a\t@ﬁ‘\mth rg;a‘?\dlal / premixed insulin

Weight gain expeq@d Wltha\{ﬁ(Sl?iln may be reversed with GLP1RA

2°
(\fo
It shou&eb’é‘conﬂ @f\%d an insulin dose reduction to prevent
hypogl{itemia 6\0
o‘?’(\\
(@
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