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Table 1. Comparison of Sodinm-Glucose Cotransporters.

SGLT1 SGLT2
Site Mostly in small intestine, some kidney, Almost exclusively kidney
heart

Renal Location Late proximal straight tubule (53

Early proximal convoluted tubule (S1

segment) segment)
Affinity for Glucose High Low

Km =04 mM Km=2 mM
Capacity for Glucose Transport Low High
Yo of Renal Glucose Reabsorption | 10% 90%

2007,

Note: A comparison of selected traits of two of the major sodium-glucose cotransporters, SGLT-1 and SGLT-2. Adapted from Lee Y,
Lee Y1, Han HI. Regulatory mechanisms of Na+/glucose cotransporters in renal proximal tubule cells. Kidney Int 106{Suppl):527-835,




Dapagliflozin Added to Metformin
Mean Change in HbAlc (%) and Body Weight (kg)

[ Placebo + Met (n =137) W Dapa 2.5 mg+ Met (n=137)

N = 546
W Dapa5 mg+ Met (n=137) mDapal0 mg+ Met (n=135)
Weeks Weeks
2 4 8 12 16 20 24
0 0
0.2 -
-1
-0.4 l
-2
0.6 -
3
0.8 -
4 HbA1c (%) . Body weight (kg)
mean change from baseline mean change from baseline

Week 24 (LOCF) change from baseline
From Bailey et al. Lancet. 2010;375:2223-33.



Mit szeretne elkerilni a kutatd, a gyogyszercég,
klinikus és foként a beteg?

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHEDIN 1812 JUNE 14, 2007 VOL.356 NO.24

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.

CONCLUSIONS

Rosiglitazone was associated with a significant increase in the risk of myocardial infarction and
with an increase in the risk of death...that had borderline significance.




Benefit-Risk in Drug Development
Asymmetry in Assessment of Efficacy & Safety

Efficacy

*RCTs
* Anticipated, prespecified

Safety

* Adequate power

* Adjudicated

* Precisely measured and
quantified (P values)

Dr. Sanjay Kaul — OP — EASD, 2013, Barcelona

* Non-clinical data, PK/PD studies,
meta-analyses, observational
databases, AERS/Sentinel

* RCTs: limited exposure, narrow
population

* Unanticipated, not prespecified

* Not adjudicated (after the fact)

* Delayed/late onset events
missed (after withdrawal)

* Not precisely measured and
quantified (r/o unacceptable risk)

O’ Neill RT, Drug Information Journal 2008;42;235-245




SGLT2 Inhibitors for Treatment of Diabetes
Balancing Benefits and Risks

N
SGLT2 inhibitors

Benefit Risk

* Effective glycemic control * Mycotic genital infection (OR 5.0)
(-0.66% HbA1c c/w placebo) *UTI (OR 1.4)

* | hypoglycemia (-SU, insulin) * Polyuria, nocturia, dysuria

* Weight loss (-1.8Kg) * Volume depletion, thirst, 1 Hct

* BP lowering (-4.5 mmHg) * Dyslipidemia (1 LDL, non-HDL)

Uncertainty about CV & renal effects, bone health, malignancy

Adapted from Vasilakou et al, Ann Intern Med 2013;159;262-274
Dr. Sanjay Kaul — OP — EASD, 2013, Barcelona




SGLT2 Inhibitors: Areas of Uncertainty

Long term effects
- biomarkers
- fracture rate

Dr. Sanjay Kaul — OP
— EASD, 2013, Barcelona

CV safety

{}

SGLT2 Inhibitors

\ 4

Malignancy

Early 7 in MACE (? vulnerable patients)
Imbalance in stroke

? LDL 1 (cana, empa)

? RAAS

Underestimated

Vol in development
SIS program

depletion -BP|
-GFR |

Imbalance in bladder
and breast cancer (dapa)
- ? Detection bias
- ? tumor induction
- ? tumor promotion




FDA 2 lépcsés sziirés CV kockazathoz: HR 1.8x, majd HR 1.3x de (!)
pl. 1.1x-es HR kizarasahoz 6000 ember 5 éves utankovetése sziikségeltetene

FDA CV Guidance

Ruling Out Excess CV Risk: Two-Step Approach

Trial No. of
phase Events

Patient
Exposure

“Reassuring”
Point Estimate

Screening 122
(Premarketing)

2500 x 2y

<1.262

Premarketing 122

Pre- + post-

marketing* tee

2500 x 2y

2500 x 2y

<0.91

<0.53

Confirmatory 611
(Postmarketing)

6000 x 5y

_D_

<11

*Using O’'Brien-Fleming adjustment

0
Dr. Sanjay Kaul — OP — EASD, 2013, Barcelona

g R [
Hazard ratio

1812

Goal is to rule out 6 excess events/1000 PY from a baseline of 20 events/1000 PY
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Nauck M, et al.:
Diabetologia. 1986
Jan;29(1):46-52.
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G| tract
A _ .
\"v.' \ ﬂ:'( 'ntestmal
s } secretion of. incretin
[ GLP-1(7-36)amide action
P —t and GIP(1-42)
M
= ‘

DPP-4 ||

GLP-1 (9-35)amice
and GIP(3-42)

Figure 2. Bicactiva GLP-1(7-28)amide and GIP (1-42) are rekasad
from the small intestine aftar meal ingastion and enhanca glucosa-
stimulated insulin sacretion (incratin action). DPP-4 rapidly converts
GLP-1 and GIP to their inactive metabolites GLP-1 (8-36) and GIP
(3-42) in vivo. Inhibition of DPP-4 acthity prevents GLP-1 and GIP
degradation, theraby anhancing incratin action.

A DIPEPTIDYL
PEPTIDASE IV
(DPP V)
JELENTOSEGE AZ
INCRETIN-
HORMONOK
INAKTIVALASA-
BAN

Baggio LL, Drucker DJ:
Gastroenterology2007;13
2:2131-2157
Biology of Incretins
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Figure 4. GLP-1R-dgpendant intracallular signal transduction path-
ways in the pancreatic g-cel. Although thera is considerable overlap
batwean pathwvays, the major effactors that couple GLP-1R activation
to insulin secration and bicsynthasis (grsan), g-call prolifaration and
neogenasis (bluea), inhibition of apoptosis irad), and ER stress reduc-
tion (pwpls) are highlighted.

Baggio LL, Drucker
DJ:
Gastroenterology200
7;132:2131-2157
Biology of Incretins



GLP-1 Effects in Isolated

an‘ Human Islets
Day 1

Day 3

Farilla L et al. Endocrinology 2003:144:5149-58. Dishetescontrum
Copyright © 2003 The Endocrine Society.



A KLINIKA| GONDOLKODAS IS MEGVALTOZOTT - 2004-BEN

3 AMIGO trials in 2004-2005

— Placebo BID
msm Exenatide 5 ug BID
mmm Exenatide 10 pg BID

0.5 - MET i SFU ) MET + SFU
0.1 0.2
|
g o- \
-
<I
-]
=
k=
%-0.5 - - -
< -0.4
= *
= -0.6
*
-1 = 0.8 - - -0.8
* . *
FPG baseline 9.3 mmol/I 9.6 mmol/I 9.9 mmol/I
FPG reduction 0.6 mmol/I 0.6 mmol/I 0.6 mmol/I

ITT population; Mean (SE); MET [N =336), SFU (N = 377), MET + SFU (N = 733); *P <.005 vs placebo.

Mean baseline HbAlc ranged from 8.2% to 8.7% across all trial arms.

DeFronzo RA, et al, Diabetes Care. 2005;28:1092-1100.; Buse JB, et al. Diabetes Care. 2004;27:2628-2635.; Kendall DM, et al.
Diabetes Care. 2005;28:1083-1091.



A HbA1lc értékek és a testsuly valtozasa 6 honap alatt
1882 Exenatiddal (GLP-1 RA) kezelt betegben

101

(9]

Change in HbA,_
(%)

1
(9]
1

-10-

Initial body weight change
(%) ABCD audit

Stephen C.L. Gough — 2013, EASD, Barcelona
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INZULIN DEGLUDEC
ULTRA HOSSZU (>42h) HATASU BAZIS INZULIN
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Molecular structure of Degludec
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The protraction mechanism of Degludec is
based on multi-hexamer formation
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Protraction mechanism for Degludec
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Mire j&?
Insulin Degludec Flex Dosed in Type 1 Diabetes

(%) “'waH

- |Glar -o- |Deg Free-Flex
A 82 - _ Both treatment arms switch 8.2
to NPH for 1 week then
8.0 1 Treatment difference resume IDeg or IGlar - 8.0
78 between |Deg Forced-Flex L 5
and IGlar: non-inferior
o 7.6 ! 7.6
:‘: 7.4 - - 7.4
L
i s TR
7.0 - - 7.0
6.8 - [ 68
7 Main Extension 2
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0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
Time since randomization (weeks)

26-hetes, ,open-label’, treat-to-target’, ,non-inferiority’ vizsgalat:

 IDeg forced flexible (Forced-Flex) az inzulint forszirozottan valtakozé
id6kozokkel adtak: 8 és 40 ora (,flexibilis’ rendszer) vagy

» |Deg a nap azonos idépontjaban

* Inzulin glargine (IGlar) a nap azonos idépontjaban

Az extenziéo soran minden Degludec inzulint kapd szemelyt atsoroltak egy
free-flexible’ (Free-Flex) rendszerre.



Az éjszakai hypoglikémiak szama meglepden csdkkent a flexibilis karon

,megbocsato inzulin’ - nagyobb rugalmassag a betegnek

C

Nocturnal confirmed hypoglycemia

(cumulative events per patient)

40% lower risk withl
IDeg Forced-Flex
than with |Glar,
P<0.01

37% lower risk withy
IDeg Forced-Flex

Both treatment arms switch
| to NPH for 1 week then
L~ resume |Deg or |Glar

than with 1Deg, B
P<001 Y it ol
20 o || R 25% lower risk with
i IDeg Free-Flex than
‘ with |Glar,
P <0.05
Extension
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L

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52

(luaned 1ad sjuaaa aaneINWNo)
eiwaoA|bodAy pauuijuod [BuINOON

Time since randomization (weeks)
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Reduced risk of hypoglycaemia in type 2
diabetes with modern insulins
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Source: Kolendorf and Kim, Lower Risk of Hypoglycemia at Each Level of Glycemic Control when Insulin Detemir is added to
Oral Agents compared to NPH Insulin in Patients with Type 2 Diabetes, Poster nr 479, ADA 2005



Idén még GLP1-RA-val fix kombinaciéban torténd alkalmazasrol is
IDeglLira giletett vizsgilat 2-es tipusu cukorbetegekben

» Fixed ratio combination of insulin degludec and liraglutide
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Insulin degludec 50U

One dose step = 1 U insulin degludec and 0.036 mg liraglutide



9P-SMBG: Post-prandial PG increment

235 = 13
L Week 0
216 12 - . i
-4 - Liraglutide
Tl B, 44 whe: IDeg
T 180 - % 10 ‘o - - IDeglira
S 49 E 5
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“ ~@— IDegLira
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A2 4 1
— p=NS p=NS p=NS Week 26
> r 1 r 1 r 1 i i
O cg J 5 p<0.001 p<0.01 p<0.0001 B Liraglutide
= — m— — Bl IDeg

B IDeglira

PG increment (mmol/L)
N

Breakfast” Lunch” Evening meal”

PG increment = change in pre-meal level to 90 min post-meal. Mean values based on FAS and LOCF-imputed data. p-values from separate ANCOVAs



Rate of confirmed hypoglycaemia by HbA,_

Rate of hypoglycemia
(events per patient-year of exposure)

5.0
- [Deg predicted rate (n=413)
‘ A [Deg observed rate
4.0 - [Deglira predicted rate (n=833)
® IDeglira observed rate
Jod
2.0+
1.0-
00 ] || || 1 || || 1 ) 1
5.0 5.5 6.0 6.5 7.0 oD 8.0 8.5 9.0

HbA,. (%) at end of trial

Mean rates of hypoglycemia by HbA,. at end of trial are predicted from a negative binomial model; symbols are observed
hypoglycemia rates by mean HbA. . quartiles based on FAS and LOCF-imputed data.



* A kombinalt alkalmazas lehetséges eldnyei

* Jobb toleralhatosag, kedvezobb mellékhatas
profil (hypoglycemia, testsuly, nausea)

* Jobb glikémias kontroll (HbAlc,
postprandialis vc)



