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Personalizing Therapy According to
Patient’s Glucose Profile

Select
appropriate

ADA. Diabetes Care. 2017;40(Suppl 1):51-5135.
IDF website.



Therapeutic Objectives in Diabetes
Management

£z Do notincrease
3 hypoglycemia risk

Reduce HbAlc




Biochemical and Physiological Actions ofemp%\ulln
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Good glycaemic control matters @S
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Disease progression: insulin replacement >
therapy becomes necessary in type 2 dlag@ﬁgs
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Mono= (%
therapy Metformin . .ab
Efficacy”. high . 0\ .
Hypo risk lowe risk \Q"
Weight neutral | loss \a‘
Side effects Gl { lactic acidosis \.
Costs™ low
If HibA . target not achieved affer ~3 months memmhmm;mmmmm
any A cholce de dant on a varety of pacific factors):
Metformin Metfermin Metformin Metformin Metformin
+ + + + +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1
dione inhibitor inhibitor

therapy’
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- galn
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Mstformin
+
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injectable
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Digbetes Care 2015;38:140-149 | DOI: 10.2337/dc14-2441



Glucose-Lowering Therapy Options

o
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Updated ADA/EASD Recommendations, January 2017 0\‘3
Lifestyle changes and education
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ADA. Diabetes Care. 2017;40(Suppl 1):564-574.
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Table 1 Chamcteristics of Cuwrment Antidiabetes Medications
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Table 1 continuad
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Efficacia di dapaglifiozin sul’HbA,, & sul peso corpareo nello studio di add-on a insulina (da Wilding et al., 2014, mod.). Efficacia di dapaglifiozin sul’HbA, o sul peso corporeo nello studio di add-on a insulina (da Wilding ot al., 2014, mod.).



Clinical trials demonstrate that many patients do not achleve
glycaemic control despite a treat-to-target approach ,&O\og‘
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1. Blonde et al. Diabetes Obes Metab 2009;11:623-631
2. Eliaschewitz et al. Arch Med Res 2006;37:495-501
3. Riddle et al. Diabetes Care 2003;26:3080-3086

4. Rosenstock et al. Diabetologia 2008: 51:408-416



INn clinical practice many patients do not achieve

glycaemic target after basal insulin initiation 06\0\
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The effect of high insulin doses on HbA, . >
reduction and weight gain (@0

= At insulin doses above 0.5 U/kg, the magnitude of the I% \i\?@b@ction
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Monnier & Colette. Diabetes Metab 2006;32:7—-13



Many patients do not achieve HbA,. <720 after basaeko\og\a'
iInsulin initiation and further intensification is og:@ia?\@lelayed
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Reasons for lack of insulin intensification ge
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New strategies are required to aid
patients in achieving glycaemic
control, whilst minimising side effects

HCP, healthcare provider
1. Kunt & Snoek. Int J Clin Pract 2009;63(Suppl. 164):6-10; 2. Vijan et al. J Gen Intern Med 2005;20:479-82;
3. Cuddihy et al. Diabetes Educ 2011;37:111-23



Glycemic control and microvascular complications in [¢®M
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ACCORD, ADVANCE and VADT
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The relationship between glycaemic variability

and hypoglycaemia is established

DIABETES TECHNOLOGY & THERAPEUTICS
Volume 14, Number 11, 2012

Mary Ann Liebert, Inc
DOI: 10.1089/dia.2012.0099

Diabetes Technology & Therapeutics
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Rate of Hypoglycemia in Insulin-Treated Patients
with Type 2 Diabetes Can Be Predicted from
Glycemic Variability Data
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Conseguenze fisiopatologiche cardiovascolari
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CRP=C-reactive protein; IL-&=interleukin &; VEGF=vascular endothelial growth factor.
Desouza CV et al. Diabetes Care, 2010;33(6):1389-13%4,



L'ipoglicemia risulta in anomalie importanti de!}
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Hospitalisation . A Emergency
care

Frequency of
SMPG @
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Jonsson, L et al, J Value Health 2006;9:193-198. Farmer A et al, Curr Med Res Op 2008;24:3097—3104. Amiel, SA et al, Diabet Med
2008;25:245-254
SMPG, self-measured plasma glucose
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. Oﬁ\l\t , hypoglycaemic episodes are reported to be associated with five
0\6 fatal road traffic accidents each year, and 45 serious accidents each month

Jonsson L et al, J Value Health 2006;9:193-198. Farmer A et al, Curr Med Res Op 2008;24:3097—3104. Amiel SA et al, Diabet Med
2008;25:245-254



Mono=
therapy Metformin

Efficacy”. high

Hypo risk lowr rish
Weight neutral | loss
Side effects Gl { lactic acidosis
Costs™ low
If HibA . target not achieved affer ~3 months m"mnoﬂwmm-dhm mwnﬁ.rlsﬂon (order not meant bo
any 2] choice oy dant on a varaty af pacific facfars):
Metformin Metformin Metformin Metformin
+ + + +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2

therapy” ) :Iln:n inhibitor inhibitor
Chigh =

Metformin
+

Sulfonylurea

Combination
injectable
therapy’

Digbetes Care 2015;38:140-149 | DOI: 10.2337/dc14-2441
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Clinical Features To Consider When Selecting either a 6\0\6\9\\
GLP-1 RA or Prandial Insulin To Escalate Basal InsuI\Qa 6@@5’?
\\6
Basal insulin plus Basab\étg Itlple
GLP-1 RA \\a 9 oses
% o@?
OV d\\le
Body weight Overwelgh /@)L@e d\ Normal weight/Overweight
@g/ qu (BMI < 28 kg/m?)
Duration of disease ?\\,P\ R\Qg\ ly short Relatively long
< 10 years) (> 10 years)
Metabohg\%)é%l 6\0 Closer to target Further from target
\3 (HbA,, < 8%/8.5%) (HbA,. > 8%/8.5%)
Qiuq‘@‘?ell function Maintained Reduced
< (\0 (C-peptide > 0.6—0.8 ng/mL) (C-peptide < 0.6—0.8ng/mL)
?G Giorgino F. et al., DMRR 2016




AACE Algorithm for Intensifying Insulin o

Intensify (prarsiial coriroi)
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J©
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0

A\
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\J U

Garber AJ, et al. Endocr Pract. 2017;23:207-238.
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Linee Guida

| soggetti con glicemie non controllate o con gér ‘ g@é@mie \
: : . : \O
sintomatiche e gia in trattamento con |Q§3\11>|\Q‘@<©33ale pOSSO
beneficiare di un trattamento combi %\laﬁ‘éale+bolo. L’approccio piu
semplice e quello di aggiunge Rgélﬁgola iniezione di analogo
rapido al pasto principale @53% 8 20% della basale). Il regime basal
bolus & piu efficace e@b&‘g@‘i‘h@ (50% della TDD in 3 boli). Le
modifiche non deve qesWiperare il 10-20% o 1-2 Ul ogni 2-3 giorni.
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Standard italiani
per la cura del diabete mellito

2014
5. Quando si avvia la terapia insulinica:

5.1. Iniziare preferibilmente con un’insulina basale come glargine, detemir, ILPS o umana 6 0\
NPH (con umana NPH il rischio di ipoglicemia é tuttavia maggiore), tenendo comunque, %(\a \\6\\6

SID

Societn Itoliono
i Dinbelulogiu

considerazione le diverse farmacocinetiche . \\ %\
oppure, in seconda analisi \6\6 &
5.2. Utilizzare direttamente uno schema basal-bolus %00 '\d\’\6
oppure, in terza analisi 6\\a e S
5.3. Utilizzare un analogo rapido ai pasti 6\)\6 ‘\16(
%

oppure, in casi partico
s4.npresenza i Standard Itallgmcpg@Fa Cura del Diabete - 2016

paziente verso uno gﬂ
5.1. Iniziare p Q}u mgm@ on un’insulina basale, tenendo in considerazione le diverse
arie

farmacn basali disponibili, ma senza dimenticare che ci sono alternative
efﬁ%@@ter rale con 1-2 iniezioni di msullna rapida ai pasti)

8 r{| e«t%nda analisi
(G 3 (@ iizzare direttamente uno schema basal-bolus
@ogwe In terza analisi
[ M) 5.3 Utilizzare schemi alternativi come il basal-plus oppure il basal-plus-plus
. D s oppure, In casl particolan,
MEDICI 5.4. In presenza di gravi ed evidenti problemi di compliance, utilizzare una singola o doppia

PDETORER somministrazione di insulina premiscelata (bifasica), tentando comunque di educare il
paziente verso uno schema basal-bolus.




Introducing a simplified approach to insulin therapy in typ\%z
diabetes- a comparison of two single-dose regimens ofe\' ulin

M. R. Lankisch,! K. C. Ferlinz,” J. L.. Leahy® and W. A. Sc ay,
of the Orals Plus Apidra and LANTUS (OPAL) ﬁtudvagngagp ()\’\'a
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*p = 0.028 for differences between the two treatment groups.



Basal—bolus in T2D: study design "
BEGIN BB T2D o

IDeg OD + IAsp, = Met, == pioghtazone
(n=755)

Patients with advanced
type 2 diabetes

(n=1006)
- ™
Inclusion criteria G\OQ ‘a\e 6\ 52 weeks
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Lasp, insulin aspart | l
Garber et &l Lancet 2012;379:1495-507



Basal—bolus in T2D: results
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Need for Faster-Acting Insulins

* Current fast-acting insulins ) \\3\‘\0‘\
— Better PPG control vs RHI od\e\%\\a\\a
— Less late postprandial hypoglycemjac&\?é%smﬁ\d early

i NP
nocturnal hypoglycemia vs Rlzl)bd e
e Start of action is still to&%qb%%gad\
: O 4ot :

— > 10 minutes b@(@g‘s,ta@ﬁb? glucose-lowering effect

— >60 min l@&%‘e@x‘é\(r\naximum insulin concentrations are
reac 0%

X e

GQQ(Q%GO\@E‘S patients to wait (15-30 minutes) before starting a meal

\Oe\\e‘Affects quality of life; flexibility



PPG as a Glycemic Target

d\\)f”,a;\&
* Due to the progressive nature of T2DM, addii? 1\6\‘2‘\\
treatment intensification may be requjargﬁeﬁt.@@ 2
target HbAlc is not reached \66\\0 ea%\

et
* As the HbAlc levels approagla,?ﬁ%(gch\éedominate
B - [a]
contributor to glycem&e@g‘@%ecomes PPG

* PPG recommeng@fé\ sé\eé\
~ ADA: 1- 598G of < 180 mg/dL (10.0 mmol/L)®

_ ‘&6%2;1@@?%PG of < 140 mg/dL (7.8 mmol/L)!
e

a. Monnier L, et al. Diabetes Care. 2003;26:881-885.
b. ADA. Diabetes Care. 2017;40(Suppl 1):548-556.
c. Handelsman Y, et al. Endocr Pract. 2015;21(Suppl 1):1-87.



Analogo dell’insulina ad azione ultra-rapida: verso un

6‘
meccanismo d’azione piu simile al profilo fISIO|OgICQO\OQ'\

\3
A

Insulina endogena
Insulina ultra-rapida

;5 L’insu\i:a ultra-rapida potrebbe:
2 \" Analogo rapido
b offrire un profilo d’azione piu fisiologico
= inel soggetto con DT1
= N TR ey, ?\OP‘ mimare la prima fase di secrezione
= L. Insullna umana O\O \C S\ insulinica nel DT2
= . \,Ps \g\(\‘a avere un profilo d’azione migliore quando
g N \‘Q_P‘?\ of utilizzato in pompa
s 32 T aQ
L, ‘6\6 \]G‘ i
‘0.00 6«3\3
\]6\) 'GG\(‘empu (h)

Irace C. Media 2016; 16:193-200; Home PD. Diabetes Obes Metab 2015;17:1011-20;
Heinemann L. J Diabetes Sci Technol 2012;6(4):728-742



Diversi approcci sperimentali per ottenere un msqima

ultra-fast \)6‘0

6\0\ ol
Formulation \\6\ d\\' o\

- Additives, for example: 600\6,6\\0\\0
- EDTA/citric acid N~ 2

Magnesium 6\5\6 :

Bio-chape og& d\

Nla%&apﬁ‘ e eg
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0‘5\&\\‘3 et ¥

ethylenediamine tetra-acetic acid



Fast-acting Insulin Aspart

Nuova formulazione di aspart «&?

O&Qd
Niacinamide: famhtatnre e{@t’@s%ﬂﬁéﬁt

O

| \ %lfo\d Vitamin B3
e

taa
P‘“ (eg’é% -arginina: stabilizzatore dell’insulina
e ST

\ @]
H,N )LH/\/\{)\O_ Ammino acido

NH,

«Fast-acung Insulin Aspart» € una formulazione di insulina aspart prandiale nella quale

I’29giunta di nicotinamide (vitamina B3) determina un assorbimento iniziale piu rapido
dell’insulina rispetto alla sola insulina aspart.

Irace C. Media 2016; 16:193-200; RCP Fast- acting Insulin Aspart



La vitamina B3 aumenta la dissociazione monomerica e

: : s ) - . S
Il tasso di permeabilita endoteliale di insulina aspart e,@\OQ\
"3\0
66\0\\,&:\&
Tasso di permeabilj@\‘a(\ ‘6\\3\
endoteliale in @m}ie\\ @/c!’éc

O\
+35% 0\\6% Jag%?»%

Dissociazione monomerica

0.051
0.041

0.037

Bl Human insulin (no NA)
Il Insulin aspart (no NA)
B Insulin aspart (with NA)

Volume fraction of
o o
o o
= N
L L

monomer in buffer

\!

(2
20 (\OG\‘ ’
e¢!

0.007

N
. QOS\\\
Ov

NA: niacinamide, HDMEC: human dermal microvascular endothelial cells
Buckley ST et al., ATTD 2016 (ATTD-0083)



Overview of the onset programme for faster

aspart

onset 1
T1D MDI
Faster aspart pre-meal
& post-meal vs.
insulin aspart

onset 2
T2D MDI
Faster aspart vs.
insulin aspart

onset 3
T2D
Faster aspart MDI vs.
basal insulin

T1D, Pump
6-week compatibiitty:
l-aster asparv vs.
insuiin-aspart

ansett
T1D Pump

onset 7/
T1D MDI

Children & adolescents
Faster aspart vs.
insulin aspart

Faster aspart, fast-acting insulin aspart; MDI, multiple daily injections; T1D, type 1 diabetes; T2D, type 2 diabetes

onset 8
T1D MDI
Basal insulin degludec
faster aspart vs.
insulin aspart

onset9
T2D MDI

Basal insulin degludec
faster aspart vs.
insulin aspart

. Completed

. Ongoing/in
planning




Fast- acting Insulin Aspart

i < ; \a
Proprieta farmacologiche G
6\0\‘ \S
300 = = Faster aspart \‘\ (\a‘ 3 ,&\\6
Fast- acting insulin aspart vs J . Insulin asp\ar\\’b
aspart presenta: g \O @\6
~ 200 |
(" g
Comparsa in circolo 2 volte piu 8 ;506
veloce 100
\ P~$$
\ % 50—
Quantlta di insulina dlspPg\\@lgl Al - | |
circolo due volte ma ot 30 60
g 4 ° Time (min)

_primi 30 mlnutlA ,a\a \‘6(5

" ol R
Effettogprb%h{:eﬁﬁlzzante maggiore
d%\ Yo nel primi 30 minuti

GIR (mg/kg/min)
IS
]

L]
GIR, glucose infusion rate; 1Asp, insulin aspart; SC, subcutaneous 0 30 60
Heise T et al. Diabetes 2016;65(S1):A239; Heise T et al. Clin Pharmacokinet 2017; Time (min)
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«Fast- acting Insulin Aspart>

v e stata studiata in piu di 2.000 pazienti adulti con dgiake:te

v e risultata non inferiore ad aspart nel ridurre i'HbAZLc nei soggetti DM2
e DM1

v' ha presentato una riduzione dell’Hb~ic statisticamente significativa

nei DM1 quando somministrata ai past e sovrapponibile quando

somministrata dopo i pasti

e risultata superiore «ei riguire la PPG ad 1h nel DM2 e DM1

Profilo di sicurezza sovrapponibile ad aspart

AN

6\09

RCP Fast- acting Insulin Aspart
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Complementary actions of GLP-1 and insul[@fgf(get

underlying pathophysiology of type 2

o>

oot

B@\ %rucker. Gastroenterol 2007;132:2131-57
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Energy intake 66
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e \ O | 6\
Pancreas P\$ éga
Glucose-dependent O . Q& T —x
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Insulin receptor
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Time to insulin initiation — patients «3°

SO°

Insulin-naive at baseline 6\0\0

\\_3\ Placebo

_ 507 \\9\ 6\6 o
E 40- == 200 @
- N
- 35 - — - \\6
= 30- .- @2 ox®
[~ -7 \) O‘N . "
£ 25 1 Liraglutide
E fg ] HR: 0.52
Q 95% CI (0.48; 0.58)
= 10 1
07 g i
0 63 \0N20 30 40 50 60
(9\‘6 QG‘%me since randomization (months)
Subjects atrisk eQa 6\6
Liraglutide 26 ?Q( i 6\132‘386 2238 2057 1906 448 3
Placebo é\'e‘j < \CY 2026 1728 1634 1374 336 7

oo ©
Kaplan—Meier plot of time to insulin initiation in patients who were insulin-naive at baseline; Cox proportional-hazards regression

model adjusted for treatment; patients without an event are censored at time of last contact (phone or visit)
Cl: confidence interval; HR: hazard ratio

Presented at the American Diabetes Association 77t Scientific Sessions, Session 1-AC-SY13. June 11 2017, San Diego, CA, USA



Time to first initiation of insulin or any i
®)
X
new OAD ow°
AV, N
‘\0(\'3‘ . \\a\\a‘
—_ 50 - . \\’b\ 5\d Placebo
S 45 - o\ NG
-— 0\6 . pa\\ —_. — —
S 40 - cO \‘5\’&___---
> 351 R \ -l
& 301 =T _ _
= 25 - Liraglutide
2 297 HR: 0.63
o 15 95% CI (0.59 : 0.68)
‘= 1017
@ 57
o *¥——-—--v—-va— e —
0 1063U 020 30 " 40 50 60
9\‘6 \‘e%me since randomization (months)
Subjects at risk 7\l \‘3
Liraglutide 4668 Q( Q 3786 3452 3183 705 5
Placebo A&Q (\Oe 35?5 3111 2803 2548 541 9
=)

Time to first event analyzed using a Cox regression with treatment group as fixed factor. Only events that occurred between
randomization date and follow-up date were used for defining first event. Subjects without an event were censored at time of last
contact (phone or visit)

Cl: confidence interval; HR: hazard ratio; OAD: oral antidiabetic drug

0\090 ge‘

Presented at the American Diabetes Association 77t Scientific Sessions, Session 1-AC-SY13. June 11 2017, San Diego, CA, USA
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Glucagon-like peptide-1 receptor agonist and basal insulin 3@ d 8
combination treatment for the management of type 2 \\6\'\'3(\ %'\d\\-a' .
diabetes: a systematic review and meta-analysis \C X\
00\ \6\\
Conrad Eng™, Caroline K Kramer®, Bernard Zinman, Ravi Retnakaran \\a% %‘\6\
@2, @
OO (@

Interpretation GLP-1 agonist and basal insulin combingfo@® Qeatrﬁlﬁcan enable achievement of the ideal trifecta in

diabetic treatment: robust glycaemic control with rea 1y poglycaemia or weight gain. This combination is

thus a potential therapeutic strategy that could %\«e t] agement of patients with type 2 diabetes.
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wnnw. thiel \@n Publishkd online September 12, 2014 http://dx.doi.org/10.1016/50140-6736(14)61335-0



Combining therapies offers opportunities to 4
enhance efficacy and diminish side effectge®”

O
. (\'& d\ \‘\6‘\\'
WP ad

4+ ;C%ggh\gg@monotherapy
@ -

\2
20 @

1 RA/insulin combined

2 : .
. é\{\@m&w\xe FPG PPG Weight Hypoglycaemia Nausea

Fc@\@?ative ptg)oses only, not meant to quantify or imply magnitude of change in either direction
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