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Diabetes is a progressive disease that requires
reassessment to reach target

Europe

Latin America
(DEAL) (CODE-2)* M Achieving glycaemic target g\a‘
HbA,,<6.5% O
HbA,,<7% H Failed to achieve gl)g@emc target
O %
CQ NS
d Wales

Canada
(DICE)?

HbA,,<7%

49% 51% 43% 57%

DEAL, Diabetes En America Latina; CODE-2, The Cost of Diabetes in Europe - Type II; DICE, Diabetes in Canada Evaluation; NDA, National Diabetes
Audit; NHANES, National Health and Nutrition Examination Survey

1. Lopez Stewart et al. Rev Panam Salud Publica 2007;22:12-20; 2. Harris et al. Diabetes Res Clin Pract 2005;70:90-7;

3. Liebl et al. Diabetologia 2002;45:S23-8; 4. Hoerger et.al. Diabetes Care 2008;31:81-6; 5. HSCIC et al. National Diabetes Audit Report, 2011-12
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Controllo glicemico nei pazienti italiani
con diabete tipo 2
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Il 43.8% dei paZ|ent| presenta valori <7.0%
mentre il 27.2% presenta valori >8%
Il 12% ha valori < 6% Annali AMD 2012




Diabete di tipo 2:
durata dell’efficacia dei singoli farmaci

o9
Duratgodtg Controllo
I@O\’ tempo
R6° g\ﬁh\%nder& Hbal,
@\e< 7% (ADOPT)

Rosiglitazone

N
\> 2
o\ ‘\le(e

45 M Rosiglitazone
B Metformin
M Glyburide

Metformin

0 10 20 30 40 50 60 mesi

Kahn SE et al. NEJM 2006; 355: 2427-2443



Diagramm1

		Glyburide

		Metformin

		Rosiglitazone



mesi

Months

33

45

57



Tabelle1

				Months

		Glyburide		33

		Metformin		45

		Rosiglitazone		57

				Ziehen Sie zum Ändern der Größe des Diagrammdatenbereichs die untere rechte Ecke des Bereichs.






Early vslate glycemic intervention:
UKPDS enrolled newly diagnosed patients
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*Newly diagnosed patients with no previous history of CVD; FPG: fasting plasma glucose

1UKPDS Group. Lancet 1998; 352:837. 2ADVANCE Collaborative Group. N Engl J Med 2008; 358:2560
3ACCORD Study Group. N Engl J Med 2008; 358:2545. “Duckworth et al N Engl J Med 2009; 360:129



Metformina

Se non sufficiente, aggiungere alla metformina un secondo farmaco:
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In caso di marcato scompenso glicometabolico o presenza di sintomi specifici del diaheteé-anche
nel paziente non precedentemente trattato con farmaci si pud prendere ma\(@ﬂmderazmne
immediatamente la terapia combinata con metformina associata a un altra m@{&o@(ﬁlvello della
prova |, Forza della raccomandazione B) o il trattamento con i g@&@mata 0 meno a
metformlna (Livello della prova I, Forza della raccomandam s aso che sia presente
chetoacidosi oppure sindrome |perosmolare non chetosic Q@Oter@ “insulinica @ assolutamente
necessaria (Livello della prova |, Forza della Racc a\\;se eA).
DPP4 inib.*

DPP4 inib. DPP4 inib.
GLP1 agon. GLP1 agon. GLP1 agon.?
[

Quando il controllo della %I e soddlsfacente anche in pohterapla & necessario iniziare
la terapia insulinica 8mﬁﬁtlnlettlva (Livello della prova |, Forza della raccomandazione
A) Rt

‘\QQOI% chaﬁ éattivo controllo con la triplice terapia, iniziare comunque la terapia insulinica, mantenendo la metformina:

DPP4 inib.
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Insulin therapy in T2DM
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B-cell function progressively declines

UKPDS

Treatment difference (95% Cl)
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UKPDS 16. Diabetes 1995;44:1249-58; Lebovitz 1999;7:139-53

Kahn et al. N Engl J Med 2006;355:2427-43



Insulin and glucagon dynamics in response
to meals are abnormal in type 2 diabetes

Adapted from Muller WA et al. N Engl J Med. 1970;283:109

360 —

330 —

300 —
Glucose 270

(mg/dl) 240
110 -

Insulin
(LU/ml)
3(06 \16%’
Q(QQ (6\3
S e
()'\OQO QG‘
Glucagon
(pg/ml)
100 —
90 —

\O*
| 606\0\09
. O\

A\
P\
&6\ 353 A\ andiabetes
: W (n=12)

Mgal

Delayed/depressed
insulin response

Non-suppressed glucagon

1 ¥
"

Y |

|| || 1
0 60 120 180 240 (minutes)



Relative (3-cell area to entire pancreatic section in NGT, IGT, newly
diagnosed DM and longstanding T2DM
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T2DM had a significantly increased (-cell apoptosis
compared with the NGT
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Insulin prevents apoptosis induced by serum
deprivation for 24 h in human pancreatic islets
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Modified from Federici M al. FASEB J 15: 22-24, 2001



The insulin receptor is localized in insulin secretory
vescicles in human pancreatic 3-cells

Hribal et al. FASEB J 17: 1340-1342, 2003



Insulin stimulates its biosynthesis in human
pancreatic islets
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Effetto della terapia insulinica intensiva sulla funzione LI-

cellulare e sul controllo glicemico in diabetici tipo 2 di

nuova diagnosi
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First-phase and second-phase insulin secretion in response to IVGTT
in 14 patients with type 2 diabetes before and after 8 weeks of
insulin glargine treatment add-on to metformin
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The mean diabetes duration was 4.6+3.0 years

Pennartz C et al. Diabetes Care 34:2048-2053, 2011



Insulin therapy in T2DM

ADVANTAGES

» The primary defect in insulin secretion is

reverted by insulin treatment

> Insulin treatment reverted defects in

hepatic glucose production. )
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Key Pathogenetic Defects in T2DM:
The Ominous Octet
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Relative contributions of HGP and glucose disposal to
secondary failure to oral agents in Finnish diabetic
patients

Impaired
Insulin Secretion
12.6%
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17.3%

Groop L et al. Am J Med 87:183-190, 1989
Mod. da Gerich JE, Diabetes,Obesity and Metabolism 2:345-350, 2000



Excessive hepatic glucose production
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Ratio of alpha cell/beta cell areas in 52 non-diabetic
subjects (ND) and 50 type 2 diabetic (T2D) subjects
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Henquin JC et al. Diabetologia 54:1720-1725, 2011



Nocturnal Hepatic Glucose Production after Bedtime Injection of
Glargine or NPH Insulin in Patients with Type 2 Diabetes

01 —0— Saline
—@— NPH -
—— Glargine O\Og\
! o
40 0
6\0\6\'\31\\'
2 S - 2\\\’b(\r‘) é\d\\a
T S.. injection of 0.4 U/kg NPH insulin 'e\’@\&\- &
S'E %1 orinsulin glargine or saline g0 8@
23 2N e ?
e 66\)\' N
] 0 \© C 06\ o
§ E @O$ ) (Gg *
2 NN oM o ®
T Y OVY. ¢
© I \!‘ ‘?‘ (] \(\9 I | s D D
10 4 O : q A "
g0 I <€ T I ?
Q‘e\fb‘ o\ —4+—4—
1 {\06\‘6 * ok

1 1 1 1 I !

23.000
0.000
1.000
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000

10.000

Daytime (h) _ §

- b0 09 9@ @202 @9 >0 &>@9 >0 @9 &9 >39O @9 @39 @9 @9 &0 B@a o g /3

Linn T et al. J Clin Endocrinol Metab 93: 3839-3846, 2008



Insulin therapy in T2DM

ADVANTAGES

» The primary defect in insulin secretion is

reverted by insulin treatment

> Insulin treatment reverted defects in

hepatic glucose production.
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ORIGIN
Primary & Secondary Outcomes & their Components

HR (95% CI) P Insulin | Standard

/400 py | 890 by
1st Coprimary 1.02(0.94,1.11) 0.63 26995\2‘\\1}:\\ 2.85
ond Coprimary  1.04 (0.97,1.11) 0.27 ) » 5,28

Od\e\.a\d\\a\'\@
36
Microvascular ~ 0.97(0.90,1.05) 0.43 o0 M 3.87 | 3.99
Death 0.98(0.90,1.08) Q0% 0% 257 | 2.60
p?o é\Q(er
0% B¢
MI 1.02 Q86 1.9) 0.75 0.93 | 0.90
Stroke 633@3‘5@&92“1.21) 0.69 0.91 0.88
CV Death 09 200(0.89,1.13) 0.98 157 | 155
N

CHE468piwl 0.90(0.77,1.05) 0.16 0.85 | 0.95
Revascularized 1.06(0.96,1.16) 0.24 HR 2.69 2.52
Favors Insulin 2'5 1 2) Favors Standard

ORIGIN Trial Investigators, N Engl J Med 367: 319-28, 2012
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ORIGINAL ARTICLE 9%

Etticacy and Safety of Deg idel versus
Glargine in Typi2 Diabetes

QP\?‘? N . .
Steven P. Marso, M.P\Q\Q@%@@@R. McGuire, M.D., Bernard Zinman, M.D.,
Neil R. Ba&hg(g{\@.(ﬂ/led.fici., Scott S. Emerson, M.D., Ph.D.,
Thomas‘ggﬂ@?@,\‘ﬁﬁ?D., Richard E. Pratley, M.D., Poul-Martin Haahr, M.D.,
Mag{{a&g(@?ﬁ.D., Ph.D., Kirstine Brown-Frandsen, M.D., Alan Moses, M.D.,
Oﬁ?ﬁor@?ﬂ)sted, M.D., Ph.D., Kajsa Kvist, Ph.D., and John B. Buse, M.D., Ph.D.,

forthe DEVOTE Study Group*

Marso SP et al. N Engl J Med. 377(8):723-732, 2017



DEVOTE

Kaplan-Meier Analysis of the Composite Primary Outcome

A Primary Composite Outcome
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Marso SP et al. N Engl J Med. 377(8):723-732, 2017




Devote Primary Endpoints: 3-Point MACE
and All-Cause Mortality

- 4-Point MACE,
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Marso SP et al. N Engl J Med. 377(8):723-732, 2017



Insulin therapy in T2DM

ADVANTAGES

The primary defect in insulin secretion is

reverted by insulin treatment

Insulin treatment reverted defects in

hepatic glucose production.
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Titration algorithm: insulin degludec and insulin glargine

Pre-breakfast/pre-main evening

meal plasma glucose? Adjustment
mmol/L mg/dL U 6\6\8:\?6:\\
Wé\\'&(\o OV
b b
<3.1 <56 (If dose@@@\g@@auce by 10%)
A\
@2 e -2
3.1-3.9 56-70° ST
we E fad\Sse >45 U, reduce by of 5%)
4.0-4.9 71-80" jel*" 0
5.0-6.9 \BF?‘G fé\g +2
-6. 2 "9QseP
2 ’@i\ie“f’
e’ p\
7. ?\\l @me\‘e‘e 126-143 +4
SN
o%8.028.9 144-161 +6
=9.0 =162 +8

dMean of 3 consecutive days’ measurements for up titration

bUnless there is obvious explanation for the low value, such as a missed meal

Meneghini L et al. Diabetes Care 36:858-864,

2013



Insulin therapy in T2DM

ADVANTAGES

The primary defect in insulin secretion is

reverted by insulin treatment

Insulin treatment reverted defects in

hepatic glucose production.
\6

Insulin therapy is not assomatedéﬁh

2A°
atherogenesis and mcre@@&jc'
N\

@ Cv
(o3 .

6\}6(6\0
\o
(6
E\)‘{geéasy to use : one insulin,
2
oQEe da|§/ injection, one glucose target

=N

Basal ir

(FPG), and easy dose titration (FPG).

AL

LIMITATIONS N

\O\OQ
@(ed with body

\,a\\a

weight gain. \\a° o

o\é‘(a 6\\,&\\0
960 2%

2 e

«50‘\\‘

» Treatment with insulin %

e<3°
(Gg

(}\




Type 2 diabetes —weight gain over time Is assoclated
with insulin and oral antidiabetic therapies
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These major trials have shown weight gain over time: e,\0\0@
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— UKPDS, significant mean increase of 3.1 kg in weight in the&jegm 'ge&ﬁ%\étment
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exercise) group? No° 0%
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— Action to Control Cardiovascular Risk ﬁ\cfgmaes (ACCORD), where patients

receiving intensive therape%@a;gé‘g{’@%ﬁ‘HbAlc <6%, often through the use
of insulin and multiplg\aﬁ’eetg\@ﬁned an average of 3.5 kg, with nearly 30% gaining
>10 kg? @92 0®
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3.3 years*

E. UK tPlrga%e%i\Z/eSEAa%%tes Study (UKPDS) Group. Lancet 1998;352:837-53; 2. UK Prospective Diabetes Study (UKPDS) Group.
ance :352:854-65; , L

3. Members of the Action to Control Cardigvascular Risk in Diabetes (ACCORD) Study Group. N Engl J Med 2008;358:2545-59;

4. Kahn SE, Haffner SM, Heise MA, et al. for the ADOPT Study Group. N Engl J Med 2006;355:2427-43.



In the UKPDS, insulin-treated patients
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UKPDS 34. Lancet 1998:352:854—865.
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While patients on all therapies gained weight,
patients receiving insulin gained the most (up to 8 kg after
12 years of insulin therapy)




Insulin and weight
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Network meta-analysis of pairwise comparisons of randomised controlled trials
evaluating the use of anti-hyperglycaemic agents in addition to metformin vs.

Mean change from baseline in body weight

placebo: Mean change from baseline in body weight

Biphasic TZDs  SU  Glinides Basal DPP-4 Acarbose GLP-1R . 8GLT2*

Insulin Insulin inhibitors agor\gg@\o nhibitors
4 2 c3\0\6\'\3“\&
3, 1 6\\3(\ é\d\\fb

-2 = -1,66
-2
*An estimate of body weight reduction; SGLT2 inhibitors were not included in the network analysis
-3 =
DPP-4, dipeptidyl peptidase-4; SGLT2, sodium glucose cotransporter-2; Liu Sk;C et al. Diabetes Obes and Metab 2012; 14: 810-820
TZDs, thiazolidinediones; GLP-1R, glucagon-like peptide 1 receptor; SU, Fujita Y et al. J Diabetes Investing 2014; 5: 265-275

sulphonylurea



Insulin therapy in T2DM

ADVANTAGES

The primary defect in insulin secretion is

reverted by insulin treatment

Insulin treatment reverted defects in

hepatic glucose production.
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Hypoglycaemia limits further reduction of
FPG with basal insulin
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DEVOTE 3: temporal relationships between severe

hypoglycaemia, cardiovascular outcomes and mortality
Published online: 13 September 2017
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Higher risk of all-cause mortality any time
following severe hypoglycaemia

Thomas R. Pieber et al Diabetologia 2017



Network meta-analysis of pairwise comparisons of randomised controlled trials
evaluating the use of anti-hyperglycaemic agents in addition to metformin vs.
placebo: At least one event of overall hypoglycaemia (odds ratio)

. a‘
*An estimate of hypoglycaemia risk; SGLT2 inhibitors were not included in the net\/\;&cﬂ@%lysis b

20
17,78 6\0\ ‘

20

18 ¥

(odds ratio)

At least one event of overall hypoglycaemia

Biphasic  Glinides SU Basal DPP-4 GLP-1R TZDs  Acarbose SGLT2*
Insulin Insulin inhibitors  agonists inhibitors

DPP-4, dipeptidyl peptidase-4; SGLT2, sodium glucose cotransporter-2; TZDs,
thiazolidinediones; GLP-1R, glucagon-like peptide 1 receptor; SU, sulphonylurea Liu S-C et al. Diabetes Obes and Metab 2012; 14: 810-820
b Fujita Y et al. J Diabetes Investing 2014; 5: 265-275



AT Study: Glycated Hemoglobin Level, Hypoglycemia,
and Increase in Body Weight at 1 Year and 3 Years
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Insulin-naive T2D: study design
BEGIN ONCE LONG - 2 years
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Devote Secondary Endpoints:

Rates of severe hypoglycaemia
Severe Hypoglycemia
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Full analysis set; Mean number of confirmed severe hypoglycemic episodes. The number of events is analyzed using a
negative binomial regression model using a log link and the logarithm of the observation time (100 years) as offset

Marso SP et al. N Engl J Med. 377(8):723-732, 2017



Devote Secondary Endpoints:
Rates of nocturnal severe hypoglycaemia

B Nocturnal Severe Hypoglycemia
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Full analysis set; Nocturnal hypoglycemia: EAC-confirmed severe hypoglycemic episode with an investigator-reported
onset between 00:01 and 05:59.

Mean number of nocturnal EAC-confirmed severe hypoglycemic episodes. The number of events is analyzed using a
negative binomial regression model using a log link and the logarithm of the observation time (100 years) as offset

Marso SP et al. N Engl J Med. 377(8):723-732, 2017



Insulin therapy in T2DM

ADVANTAGES

The primary defect in insulin secretion is

reverted by insulin treatment

Insulin treatment reverted defects in
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24-hour plasma glucose profile in

T2DM and healthy subjects

400+
L
~ i
S 2004 T20M
& hoRa -15
(D)
S
O 200'
=) =10
(@))
© f\ N
: ] N\I
2 100- !_mm, L=
o t t t Healthy subjects
Meal Meal Meal
O ] ] | | | O
06:00 10:00 14:00 18:00 22:00 02:00 06:00
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Insulin therapy needs to control both FPG and post-prandial PG

Contribution of PPG and FPG to Total Hyperglycemia in

Patients With T2DM Taking Insulin!] * Many patients W@
70 - T2DM d%(mergach
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N = 1699 Week 24 to 28 HbA1c Category, %

a. Riddle M, et al. Diabetes Care. 2011;34:2508-2514.
b. Monnier L, et al. Diabetes Care. 2003;26:881-885.
c. Woerle HJ, et al. Diabetes Res Clin Pract. 2007;77:280-285.
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Patients (%)

Glycaemic control (%) in patients with T2DM
initiating basal insulin in Europe and the USA
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HbA1¢ <7.0% at 3 months post index HbA1¢ <7.0% at 24 months post index

Mauricio D et al. Diabetes Obes Metab 19:1155-1164, 2017



Insulin therapy in T2DM
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Reasons why health-care professionals and
patients might refrain from starting insulin
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Patient-cited issues with insulin treatment

Insulin-treated diabetes controls their life

Insulin regimen can be restrictive

Hard to live normal life while managing
diabetes

Wish insulin regimen would fit dai‘ggl@?
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® A global internet survey of patient
and physician beliefs regarding
insulin therapy

® n=1530 insulin treated patients with

diabetes
\ ) Peyrot et al. Diabetic Med 29:682-9, 2012




Insulin therapy in T2DM
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Clinical Inertia With Insulin Therapy
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Median time to intensification and mean HbAlc at intensification in patients with
T2DM currently treated with 1-2 OADs with intensification to 3 OADs or insulin

OAD OAD dual  OAD triple
monotherapy combination combination Insulin
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Consequences of delayed intervention in patients with
T2DM
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What next?
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Arguments in favor of timely insulin use in T2DM

* The defect in insulin secretion is a primary one. \O\og‘
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What are the real unmet needs in insulin
therapy
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Need for personalized care
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