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‘Peaks and Troughs’ in Daily Glucose Profiles
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Insulin discovered (1921)

Milestones in Insulin Development

Synthetic human
insulin developed [1965)

MPH insulin
developed [1948)

Insulin lispro approved
in US [1996)

Recombinant human
insulin developed
(1973)

Insulin detemir
approved in US

Inhaled insulin
developed [ 2006)

=
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Lente [zinc) insulins
developed [1952)

Protamine and protamine
zinc insulins developed [1938)

First human treatment
with bovine insulin {1922)

mm = withdrawn

Insulin pen
developed [1981)

Insulin pump
developed [19787)
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Insulin glulisine
approved in US
(2004)

?
Insulim aspart and

insulin glargine
approved in US (2000]

Tattersall RB. In: Pickup JC, Williams G, eds. Textbook of Diabetes. 3rd ed.
Blackwell Science: Malden, MA; 2003:1.4 122; Drugs@ FDA;
http://diabetes.webmd.com/news/20071018/pfizer

gits inhaled insulin ®ubera.
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The question is:
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Agenda

Limitations of existing basal insulins
Degludec - next generation of basal insulins:
— Phase Ill development program

— Flexibility studies

— Future combinations



Biologic Activity over 24 Hours:
More Consistent for Basal Insulin Analogs
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Adapted from Heise T, et al. Diabetes. 2004;53(6):1614-1620.



Profiles of Current Basal Insulins:
Too Short, Still Peaked, and Variable
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From Heise T, et al. Diabetes. 2004;53(6):1614-1620.
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Revisiting the ideal basal insulin:
Key characteristics

Longer duration
of action

Flat time—-action
profile

Less day-to-day
variability

—

—

—)

Control fasting blood glucose
with one injection per day in all
individuals

Lower risk of hypoglycaemia

Potential for titration to lower
FPG target without
hypoglycaemia
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Agenda

Limitations of existing basal insulins
Degludec - next generation of basal insulins:
— Phase Ill development program

— Flexibility studies

— Future combinations



Insulin degludec: estructure
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Meneghini et al. Expert Rev. Endocrinol. Metab. 2012; 7:9-14
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Insulin degludec: slow release
following injection

Subcutaneous depot [Zn2+ O]

Insulin degludec
multi-hexamers

N\

Zinc diffuses slowly causing
individual hexamers to
disassemble, releasing

monomers \

Monomers are absorbed
from the depot into the
circulation

Jonassen et al. Pharm Res 2012; 29:2104-14
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PK profile and half-life of insulin

degludec and insulin glargine in Type 1

100

Insulin concentration
(% of maximum)

'—L
o
raal

24

Time since injection (hours)

EHEHE [Deg 0.8 U/kg
B IGlar 0.8 U/kg

0.4U/kg | 0.6 U/kg | 0.8U/kg | 0.4 U/kg | 0.6 U/kg | 0.8 U/kg

Half-life 25.9 27.0 23.9 11.8 14.0 11.9
(hours)
Mean half-life 25.4 12.5

Heise et al. IDF 2011:P-1444; Diabetologia 2011;54 (Suppl. 1):5425; Diabetes 2011;60 (Suppl. 1A):LB11
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Insulin degludec in T2DM at steady
state
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AUCGIR,O—th/AUCGIR,T (0/0) 48-9 53.0 50.4

AUC: area under the curve
AUCg . total area under the GIR curve over a 24-hour dosing interval at steady state

Nosek et al. IDF 2011:P-1452; Diabetologia 2011;54 (Suppl. 1):S429 (1055-P); Diabetes 2011;60 (Suppl. 1A):LB14
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Within-Subject Variation,
Coefficients of Variation, %

Pharmacodynamic Variability of Degludec
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Heise et al. Diabetes Obes Metab. 2012:14;859-64
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Agenda

Limitations of existing basal insulins
Degludec - next generation of basal insulins:
— Phase Ill development program

— Flexibility studies

— Future combinations
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Degludec once-daily
phase 3a

Type 1 diabetes

IDeg OD

Type 2 diabetes

BB T1 LONG (3583)
Y  Basal-bolus
h=624

FLEX T1 (3770)
Flexible basal therapy
n=486

. vs. insulin detemir Dvs. DPP-4 inhibitors

EARLY (3580)
Basal start
met £ SU/TZD, n=450

T1 and. vs. insulin glargine
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HbA,_  and FPG over time

B IDeg OD (n=472)
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BEGIN® BB T1 LONG
Nocturnal confirmed hypoglycemia*

Nocturnal confirmed hypoglycemia
(cumulative events per patient)
W

0 I I

B IDeg OD (n=472)
M IGlar OD (n=154)

2590
lower rate
with IDeg,

p<0.05

0O 4 8 12 16

* Between 0:00-5:59 AM

SAS
Comparisons: estimates adjusted for multiple covariates

Heller et al. Lancet 2012;379:1489-97
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BB T1 extension: nocturnal
confirmed hypoglycemia

Bl IDeg OD (n=472)

12 - M IGlar OD (n=154)
10 - 259%
lower rate
g - with IDeg,
p<0.05

NN
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Nocturnal confirmed hypoglycemia
(cumulative events per patient)
(e)}
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SAS
Comparisons: Estimates adjusted for multiple covariates
NN1250-3644; IDeg basal-bolus in TIDM extension

Bode et al. Diabet Med. 2013; 30:1293-7
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HbA. (%)

BEGIN® ONCE LONG -
HbA,_  and FPG over time

B IDeg OD (n=773)
B IGlar OD (n=257)
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Mean+SEM; FAS, full analysis set; LOCF, last observation carried forward
Comparisons: estimates adjusted for multiple covariates

Zinman et al. Diabetes Care. 2012;35:2464-71
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BEGIN® ONCE LONG -
nocturnal confirmed hypoglycemia

M IDeg OD (n=766)
B IGlar OD (n=257)
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Zinman et al. Diabetes Care. 2012;35:2464-71
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ONCE LONG extension: nocturnal
confirmed hypoglycemia
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Comparisons: Estimates adjusted for multiple covariates
NN1250-3643; IDeg OD vs IGlar OD in T2DM extension

Rodbard et al. Diabet Med. 2013; 30:1298-304.
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Limitations of existing basal insulins
Degludec - next generation of basal insulins:
— Phase Ill development program

— Flexibility studies
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BEGIN® Flex -
nocturnal confirmed hypoglycemia
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Meneghini et al. Diabetes Care. 2013;36:858-64
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IDegLira — combination in a single daily
injection

* Subcutaneous injection
— 3 mL pre-filled pen

— Fixed ratio of IDeg (100 U/mL)
and liraglutide (3.6 mg/mL)

Insulin titration to
achieve glycemic control

50 U IDeg + 1.8 mg liraglutide

Max dose
A l
1.8mg | _________________._ A
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Insulin degludec 50 U
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HbAlc over time & IDeg (n=199)

IDegLira (n=199)
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0.01 p<0.0001
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Time (weeks)

p-values are from an ANCOVA

Mean values with error bars (standard error mean) based on FAS and LOCF imputed data;
AACE, American Association of Clinical Endocrinologists; ADA, American Diabetes Association,
EASD, European Association for the Study of Diabetes; EOT, end of trial

--- ADA/EASD HbA, . target <7.0%; AACE HbA, target <6.5%
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Change in body weight over time

--IDeg (n=199)

IDeglLira (n=199)
0,5 -

0,0 -

-0,5 -

-1,0 4
—2.51 kg
1,5 - p<0.0001
-2,0 4

-2’5 =

Change in body weight (kg)

-3’0 =

-3,5

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (weeks)

Mean values with error bars (standard error mean) based on FAS and LOCF imputed data
Estimated treatment differences an p-values are from an ANCOVA analysis
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Why do we Need Better Basal Insulins?

Aunque glargina y detemir representan una mejora importante frente a
NPH, muchos pacientes con diabetes no consiguen alcanzar los objetivos
glucémicos.

Idealmente, una insulina basal debe tener un perfil farmacocinético planoy
sin picos, con una tasa estable y fiable de absorcién y un perfil de accién
mas alla de las 24 h.

Degludec representa una nueva generacion analogos de insulina de accién
prolongada. Degludec reduce aun mas el riesgo de hipoglucemia
(nocturna), aunque esta reduccidn sea de pequeiia magnitud en
comparacion con glargina.

Por su larga duracion, degludec puede resultar beneficiosa ademas en
aquellos pacientes que requieran una mayor flexibilidad en el momento de
administracion.
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Be not afraid of going slowly, be afraid only of standing still

Chinese Proverb



