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Unmet needs in
type 2 diabetes
management

Key challenges in T2DM management

Inadequate Hypoglycemic Treatment Cost of diabetes
glycemic control events complexity

Many patients have Hypoglycemic events Complex treatment Diabetes places a
suboptimal glycemic are costly and a regimens are huge financial
control, increasing the barrier to good associated with burden on
risk of long-term glycemic control3-5 reduced adherence to healthcare
complications1,2 treatment6,7 systems8,9

T2DM, type 2 diabetes mellitus.

1. Giugliano et al. Diabetes Care. 2011;34(2):510-7; 2. Stratton et al. BMJ. 2000;321(7258):405-12; 3. Leiter et al. Can J Diabetes. 2005;29(3):186-92; 4.
Hammer et al. JME. 2009;12(4):281-90; 5. Brod et al. Value Health. 2011;14(5):665-671; 6. Peyrot et al. Diabet Med. 2012;29:682-9; 7. Jarab et al. Int J
Clin Pharm. 2014;36(4):725-33; 8. IDF. Diabetes Atlas, 8th Edition. Available at: http://www.diabetesatlas.org/; 9. ADA. Diabetes Care. 2018;41(5):917-28.



Key challenges in T2DM management

Inadequate Hypoglycaemic Treatment Cost of diabetes
alvcaemic events complexity

Not just efficacy, an insulin that addresses key
challenges adds Value to the treatment
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control, increasing the barrier to good associated with Mb:u“rclllt;.;.c');w
risk of long-term glycaemic control3-5 reduced adherence to healthcare
complications1,2 treatment6,7 systems8,9

T2DM, type 2 diabetes mellitus.

1. Giugliano et al. Diabetes Care. 2011;34(2):510-7; 2. Stratton et al. BMJ. 2000;321(7258):405-12; 3. Leiter et al. Can J Diabetes. 2005;29(3):186-92; 4.
Hammer et al. JME. 2009;12(4):281-90; 5. Brod et al. Value Health. 2011;14(5):665-671; 6. Peyrot et al. Diabet Med. 2012;29:682-9; 7. Jarab et al. Int J
Clin Pharm. 2014;36(4):725-33; 8. IDF. Diabetes Atlas, 8th Edition. Available at: http://www.diabetesatlas.org/; 9. ADA. Diabetes Care. 2018;41(5):917-28.

Insulin should have a simple regimen

Complex insulin dosing:
Multiple injections + multiple Pens

s

Treatment 1

. Basal + Bolus
Comple)ﬂty Mon Tue Wed Thu Fri Sat  Sun

» » »
Breakfast 4 4 J J <QI ﬂ' §,

2'4 injection per day

Up to 1460

injections in a year

Lunch J J J

Dinner
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Complex treatment - [ 775 More injections
regimens are 28 smBGs/week 28 needles/week More m0nlt0rlng
associated with
reduced adherence to et deaudec may be veed with & Smole moitoring s sration Sl3oriesin petients with T20: Once-weckly ttration bascd on the average of 2 preceding FPG measurementsts )
treatment6,7

cose; 120, type 2 diabets

atio e for Lan Endoipiogic and Metabelic: Drug: Advisory: Comitize. Iv,mm dm\\udrr and insulin
Mmemm» NDAS m 314 and 203313 hus-sm(u[n ument. 5. Rodbard et al. Diabet Med 2013;30:1298-

T2DM, type 2 diabetes mellitus. /mgh'ﬂa(‘/m Jin apart tresbment mmww g!yxﬂum ot i pd\»nlf\l\hr\
1. Giugliano et al. Diabetes Care. 2011;34(2):510-7; 2. Stratton et al. BMJ. 2000;321(7258):405-12; 3. Leiter et al. Can J Diabetes. 2005;29(3):186-92; 4.
Hammer et al. JME. 2009;12(4):281-90; 5. Brod et al. Value Health. 2011;14(5):665-671; 6. Peyrot et al. Diabet Med. 2012;29:682-9; 7. Jarab et al. Int J
Clin Pharm. 2014;36(4):725-33; 8. IDF. Diabetes Atlas, 8th Edition. Available at: http://www.diabetesatlas.org/; 9. ADA. Diabetes Care. 2018;41(5):917-28.



Innovation of Co-formulatjgpn

Co-formulation of insulin degludec with insulin aspart

; IDegAsp)

IAsp
hexamer
(30%)

IDegAsp




Introduction to novel
insulin degludec

Degludec: rationally designed, beyond sequence
modification

s(B30) LysB29(y- Ne-hexa andioyl) human insulin
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DesB30 insulin
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Fatty diacid side
chain
Jonassen et al. Pharm Res 2012;29:2104-14




Insulin degludec Insulin degludec is administered with a

Mode of protraction pen device into the subcutaneous tissue
® Phend;
Zn2+]
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Jonassen et al. Pharm Res 2012;29:2104-14

The stable dihexamers formed in
solution in the pen are injected into the
subcutaneous space

Insulin degludec
Mode of protraction

® Phend;
Zn2+]

S

Fatty acid
side-chains

N

Monomers

Jonassen et al. Pharm Res 2012;29:2104-14



Insulin degludec
Mode of protraction

® Phend;
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Jonassen et al. Pharm Res 2012;29:2104-14

After injection, the insulin degludec

Insulin degludec dihexamers adapt to an open
Mode of protraction conformation after phenol has rapidly
@ Phend; diffused from the vehicle
Zn2+]

Jonassen et al. Pharm Res 2012;29:2104-14



After the diffusion of phenol and

Insulin degludec conformation change, the dihexamers link
Mode of protraction together via single side-chain contacts. Long
[ multihexamer chains assemble
Zn2+]
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Jonassen et al. Pharm Res 2012;29:2104-14

Insulin degludec
Mode of protraction
[ ¢

Zn2+]

Jonassen et al. Pharm Res 2012;29:2104-14



Pharmacokinetics/
pharmacodynamics
(PK/PD) of Insulin

Degludec

Degludec has a longer half-life than glargine U100
and U300

Half-life 13.5 hours 19.0 hours 25.9 hours

Glargine U300, insulin glargine 300 units/mL

Dahmen et al. Diabetes 2013;62(Suppl. 2):A29; Becker et al. Diabetes Care 2015;38:637-43; Haahr H, Heise T. A review of the pharmacological properties of insulin degludec
and their clinical relevance. Clin Pharmacokinet. 2014;53:787-800

Heise et al. Diabetes 2011;60(Suppl. 1):LB11; Heise et al. Diabetologia 2011;54(Suppl. 1):5425; Heise et al. Expert Opin Drug Metab Toxicol 2015;11:1193-201



Degludec flat time-action profile in T1D at steady state
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Degludec= 0.4 U/kg; n=66

AUC, area under the curve; GIR, glucose infusion rate

Heise et al. Expert Opin Drug Metab Toxicol. 2015;11:1193-201

Fluctuations in blood glucose occur despite stable
HbAlc
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Lzat_)wer day-to-day variability in glucose-lowering effect
for degludec versus glargine U100/U300
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1. Heise et al. Diabetes Obes Metab 2012;14:859-64; 2. Heise et al. J Diabetes Sci Technol 2018;12:356-63; 3. Heise et al. Diabetes Obes Metab 2017;19:1032-9

Degludec concentration reaches steady state in 3 days
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T2D
1207

Seru 1101

M 1001 /17
IDe 90 x

g 80.
conc -4 |
entr 601

atio 50+

n 401
Prop 301
ortio 5
nof 4o
Day o ; . . .

4 0 1 2 3 4
level Days since first dose
(%)



Flexible administration of IDeg was tested in both
T1iD and T2D

Twec phase 30 clinical *rinlse (5 enc 12 mecnthe

Morning

Evening Evening Evening

IDeg, insulin degludec; T1D, type 1 diabetes; T2D, type 2 diabetes
Meneghini et al. Diabetes Care 2013;36:858-64; Mathieu et al. J Clin Endocrinol Metab 2013;98:1154-62

Introduction to
insulin aspart




Structure of insulin aspart molecule

e Insulin aspart is a biosynthetically modified
analogue of human insulin

e A single proline amino acid at position 28 of
the insulin B-chain has been replaced with an
aspartic acid residue

e In all other respects, insulin aspart and
human insulin are structurally identical

Insulin aspart: rapid dissociation into monomers
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Brange & Vglund. Adv Drug Delivery Rev 1999;35:307-35



Clinical profile of novel insulin
co-formulation

Co-formulation of insulin degludec with rapid-acting
insulin possible because of stable dihexamers in solution

In the formulation In the subcutaneous depot
IDegAsp = Insulin degludec (70%) + IAsp

(30%) existing separately in one formulation
.ﬂ
-] = B =B
-

Insulin 7deglu IAsp
Subcutis

Insulin degludec Slow Rapid
dihexamers IAsp hexamers dlssoc1at10(19 @ dissociation
Capillary




The pharmacokinetics
and pharmacodynamics
of IDegAsp

Insulin aspart monomers are released into the
IDegASP circulation rapidly while insulin degludec
Mode of protraction at steady state monomers are released slowly
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IDegAsp, insulin degludec/insulin aspart
Jonassen et al. Pharm Res 2012;29:2104-14



Insulin-naive T2D OD

BOOST JAPAN

Insulin-naive T2D OD: study design
BOOST JAPAN

Inclusion criteria
e Type 2 diabetes =6 months

e Previously treated with =1 OAD for
at least 12 weeks with at least
recommended maintenance dose
per local labelling

e HbAlc 7.0-10.0%
e BMI <35 kg/m2
e Age =20 years

weeks

Open-label

Prior to randomisation, SUs, DPP-4 inhibitors and glinides were discontinued

IDegAsp was administered with the largest meal of the day; the dosing time was
chosen at the discretion of the patient*

IGlar U100 was administered according to label (either before breakfast or at bedtime)
at the discretion of the patient*



Subjects achieving treatment targets = 1DegAsp OD 8 IGlar U100 0D
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@ IDegAsp OD (n=147)

FPG over time M IGlar U100 OD (n=149)
BOOST JAPAN
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Confirmed hypoglycemia
BOOST JAPAN

— IDegAsp OD (n=147)

— IGlar U100 OD (n=149)

Confirmed _|
hypoglycenga
(cumulatiye |
events per
patient)

27% lower rate with IDegAsp

ERR: 0.73 [0.50; 1.08]
NS

No episodes of severe hypoglycemia
were recorded for either treatment
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Nocturnal confirmed hypoglycemia
BOOST JAPAN
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Conclusions
BOOST JAPAN

Ve

Week 26

HbA1c

Total daily insulin dose

Confirmed hypoglycaemia

Nocturnal-confirmed
hypoglycaemia

Clinical Use of IDegAsp




Device-IDegAsp is delivered in the FlexPen®

Maximum dose/injection:

70/30 -
3 ml
prefilled
pen

60 U

Pen Capacity:
3mI=300 IU

Storage:

Opened pens 2-8°C or room temperature for 4 weeks
Unopened pens 2-8°C until expiry date (30 months)

Injection sites:

Rotate frequently within the chosen area

/

/

ed starting dose for initiations

Starting dose

Unit/OD

With largest meals

*This posology is based on expert recommendations from
Sarah G et al.

Severe Hyperglycemia
HbA1lc >10% *

> Unit/OD
With largest meals

Followed by subsequent INDIVIDUAL dosage
weekly adjustment until the desired FPG
reached

References: 1. Sarah J Glastras et al. J Clin Med 2020 Apr; 9(4): 1091

2. Roopa Mehta et al. Diabetes Obes Metab. 2020 Nov;22(11):1961-1975




Suggested once-weekly titration schedule for IDegAsp in T2D

4 1\

Dose adjustments based on
lowest of the 3 preceding FPG
measurements

e FPG target should be
individualised

e Do not increase dose if
hypoglycaemia or symptoms
suggestive of hypoglycaemia are
present

e For twice-daily dosing, consider
adjusting one dose at a time
during weekly titration

IDegAsp
it

-If there are post prandial glucose
excursion after 2 meals

-Recommend a max OD dose 30-40 unit
before splitting.

-The dose ratio: not necessarily (1:1) with
k a miniJum dosing interval of 4 hours

Reference: Sarah J Glastras et al. J Clin Med 2020 Apr; 9(4): 1091




IDegAsp from other treatments regimen

~
SWITCHING
FRO IDegAsp I
M
1:1
BASAL OD/BID >
Initiatzad at the same dosage as the
basal insulin
Basal Plus >
1:1
Premix >
Initiated at the same dosage as
the basal insulin INDIVIDUAL
REQUIREMENT
& *This 1 is based-on oy dati from-Sarah-G-et-al J
P gy Ld B

References: 1. Sarah ] Glastras et al. J Clin Med 2020 Apr; 9(4): 1091 2. Roopa Mehta et al. Diabetes Obes Metab. 2020 Nov;22(11):1961-1975

Use of IDegAsp in special populations
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Overall Summary

IDegAsp provides:

Similar glycaemic control
among all the trials:

Lower insulin dose
Reduction in nocturnal, overall

& severe hypoglycaemia vs.
comparators

FPG and
PPG control
achieved with
flexible dosing
at the main
meals

Si
inten
opt
flexibili
timing vs. basal
bolus




Novo Nordisk®

Real cases experience

IDegAsp
125 patients

76 Males, 49 Females

38 — 85 yrs
Avg DM History: 11.2 £4.8

Novo Nordisk®

Criteria

* Men and women with T2DM aged >18 years

* Who were on oral anti-diabetic drugs (OADs) only and initiated
insulin therapy

* FBS, PPG and HbA 1c values were measured at baseline and after 6



A1c change

*Alc:9.4+1.7 *(IDegAsp)

* 62% Family History
* 14% Smoker *6 — 50 Units
*30% HTN * Avg 20 Units of insulin

*41% Dyshpldemla -

B Aftcchange Start A1c: 8.8 x 1
® 55
4.2
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Novo Nordisk®

FBS_Before and FBS_After

@ FBS Before [l FBS_After Start FBS: 188 £ 42

End FBS: 127 £ 17
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changes in FBS

Novo Nordisk®

PPG Before and PPG After
B - Start PPG: 259 * 31

B PPG_Before [ PPG_After End PPG: 181 + 25
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Classification of hypoglycemia

Classification of hypoglycemia

Level 1  Glucose <70 mg/dL (<3.9 mmol/L) and >54 mg/dL (>3.0
mmol/L)

Level 2 Glucose <54 mg/dL (<3.0 mmol/L)

Level 3 A severe event characterized by altered mental and/or
physical status requiring assistance for treatment of
hypoglycemia, irrespective of glucose level

Hypoglycemia symptoms

_in 15 patients

Only Three
reports of
Confirmed
Hypoglycemia

No adverse events or
reports of severe
hypoglycemia Reported Hypoglycemia symptoms




