Vecchie e nuove insuline a
confronto
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Insulina: breve storia di una scoperta
straordinaria |

diabetes mellitus

(dia=attraverso; bainein= passare; mellitus= dolce)
(Areteo di Capadocia I secolo d.C)

 Symptoms: always hungry and thirsty, glucose
in urine, tired, blurred vision, extreme weight
loss.

* Prognosis: slow, painful death




Banting’s experiments (oct 1920)

Remove the
dog's pancreas
Islets of Langerhans
' isolated fom pancreas
Dog develops
diabates

Cells liguidised and
solids filtered off

Solution injected
back into dog

Dog's diabetes is Further experiments isolated
freated successfully and purified Insulin from

the solution

S ABP 2009
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Milestone in the evolution of insulin therapy

Isolation of insulin. Hagedomn Recombinant Basal insulin analogues

Banting & Macleod protamine- human insulin
retarded
insulin NPH
Time @ @
Animal insulin preparations Lente® insulin series

¢ Tibaldi ] Am | of Medicine 2014 ©



Diabetes Classification

Genetic defects of  LADA in Italy Others
50 tvpel diabetes

beta-cell {(MOLYY) 3% 1%
5% - / 10%

0%

Insulin-trated
type 2 diabetes
28%

\

tvpel diabetes

79%



Componenti del fabbisogno insulinico

BASALE:

v'controlla gluconeogenesi e la glicogenolisi
v'favorisce 'uptake di glucosio nei tessuti
v'inibisce la chetogenesi

PRANDIALE:
v'risponde alla assunzione di CHO del pasto

Colazione Pranzo Cena

oy Y

4:00 8:00 12:00 16:00 20:00 24:00  4:00 8:00

Tempo



Fabbisogno prandiale: insuline ad azione

rapida/ultrarapida
TIPO INIZIO PICCO DURATA
Insuline Umane REGOLARE 30-60 mins 2-3 hrs 4-6 hrs
(RAPIDA)
ACTRAPID/HUMULIN R
Analoghi ad azione rapida <15 mins 30-90 mins <5 hrs

LISPRO (HUMALOG)
ASPART (NOVORAPID)
GLULISINA (APIDRA)




Profilo farmacocinetico analoghi
rapidi/ultrarapidi

Aspart, LysPro, Glulisine (4-6 h)

Livello plasmatico dell'insulina

2 4 6 8 10 12 14

Hirsch, 2005



Fabbisogno basale: insuline lente

TIPO INIZIO PICCO DURATA
Insuline umane 2-4 hrs 6-10hrs 12-18 hrs
NPH (INTERMEDIA)
Protaphane o HUMULIN I
GLARGINE (Lantus) 1.5 hours peakless 18 to 26 hours
DETEMIR (Levemir) 1 hour peakless
Dose dependent
Lispro 1-4hrs 6 hrs 15 hrs

Protamina (Humalog Basal)




Profilo farmacocinetico insulina NPH ed

analoghi lenti

— Aﬂ&'OgO rapido
Detemir
e Glargine

Hirsch IB et al. — NEJM 2005: 352: 174-183



Quando iniziare una terapia insulinica nel

diabete tipo 27
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Stages of Type 2 Diabetes:

100 -
75 F s S MOnOThempy
b-Cell IR - / Combination Oral
Function 90 [ e ® . / Therapy
(% b) o\‘ '
Type2 ® Insulin
25 r Diabete ) /
o
1abe S ~
) | | Phalse I ; Ph;ase HI |
1210 6 2 0 2 0 14

Years From Diagnosis

Based on data of UKPDS 16: Diabetes. 1995.



The beta-cell in diabetes

Decreased islet mass!—3
Decreased beta-cell mass*°

Normal Islet Type 2 Diabetic Islet

e

1. Gepts W, etal. Am J Med. 1981;70:105-115 4. Butler AE, et al. Diabetes. 2003;52:102-110;
2. Saito K, et al. Tohoku J Exp Med. 1978;125:185-197 5. Sakuraba H, et al. Diabetologia. 2002;45:85-96
3. Westermark P, et al. Diabetologia. 1978;15:417-421 6. Stefan, et al. Diabetes 1982;31:694—700



Management of Hyperglycemia in TyFe 2 Diabetes,

2015: A Patient- Centered Approach

Mono-
therapy

Efficacy”

Side effects.

Costs”

ADA-EASD)

Metformin
high

low risk

neutral / loss

Gl [ lactic acidosi:
low.

Dual

therapy’
Efficacy”......
Hypo risk
Weight ...
Side effects

Triple
therapy

v
Combination
injectable
therapy’

If HbA,. target not achieved after ~3 ths of monotherapy, proceed to 2-drug ation (order not meant to denote

any specific preference—choice dependent on a variety of patiant- and di: specific factors):

Metformin
+

Sulfonylurea

R high.... ..
moderate risk...

Metformin Metformin Metformin Metformin Metformin
+ + + + +

Thiazolidine- DPP-4 SGLT2
dione inhibitor inhibitor

| intermediate __{ | intermediate 4
. low risk
- ML e—
L edema, HF, fxs .. .. GU, dehydration
Llow —

If HbA,, target not achieved after ~3 months of dual therapy, proceed to

3-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):

Metformin
+

Sulfonylurea

Metformin Metformin Metformin Metformin Metformin
+ + + +

DPP-4 SGLT2 GLP-1 rece | Insulin (basal)
inhibitor inhibitor agonist +
+

+
L_su_|

orl TZDI

or

or

-RA, add
or SGLT2-i:

Basal insulin + [[ETTREEH or [ GLP-1RA ]

Diabetes Care 2015



Percentage of newly diagnosed type 2 diabetic
patient in remission in 1 year

100 5 ——csn
— MDI
— OHA
20 —
5
£ 77 N=382
z p=0-0012
£
&
I 60
g
S L
L1
(=2}
£ 40
T
&
&
20 —
0 T T T T |
MNumber Days in remission

at risk

csil 133 a5 79 71 &7

MDI 118 L] &1 54 52

OHA 101 53 43 30 26

Weng | Lancet 2008



Alterazioni beta-cellulari su cui agisce 'insulina

Alterazioni metaboliche reversibili
Glucotossicita

Lipotossicita

Alterazione di ormoni e citochine
Ridotta azione incretinica

Aumentata secrezione di glucagone
Eccesso di citochine pro-infiammatorie
Alterazioni di proteine beta-cellulari
Recettore insulinico, IRS-1

Riduzione della massa beta-cellulare
Accumulo di amiloide

Apoptosi



Con che schema iniziare una terapia
insulinica nel diabete tipo 27
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Addition of biphasic, prandial or basal insulin to OT in
type 2 Diabetes 4-T STUDY

A B
20 257
o M Biphasic insulin [l Prandial insulin [l Basal insulin
£ 104 = 20
2 20-
g i g
= 0 e — - e 2
= 5 15-
U <
i
% -10- E
E —20- - ]
: -
o 5 -
s -30- =z
—40
Glycated Fasting Plasma Postprandial Body Hypoglycemia
Hemoglobin Glucose Glucose Weight Grade 2 or 3
Baseline value 8.5% 173 mg/dl 227 mg/dl 85.8 kg

Holman R. NEJM 2007
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Schemi di terapia insulinica: dal basal plus

al basal bolus

Colazione Pranzo Cena

4:00 8:00 12:00 16:00 20:00 24:00  4:00 8:00

Tempo



Considerazioni nella terapia insulinica

v'Efficacia

v Effetti sul peso
v'Rischio ipoglicemico
v'Safety cardiovascolare
v'Safety mitogenica



Considerazioni nella terapia insulinica

v'Efficacia

v Effetti sul peso
v'Rischio ipoglicemico
v'Safety cardiovascolare
v'Safety mitogenica



Type 2 diabetes short acting analogues vs

structurally unchanged insulin: outcome
HbA1C

mean mean
Study or subgroup mean difference (SE) difference Weight difference
V,Random,95% Cl [VRandom,95% Cl
Anderson 1997a 0 (0.08) —-— 246 % 00[-0.16,0.16]
Anderson 1997c 0.2 (0.14) 8.0% -020[ 047,007 ]
Gallagher 2005 L0100 157 % 001 [-031,009]
Ross 2001 0(0.14) —r— 80% 00[-027,0271
Vignati 1997 0 (0.06) -+- 437 % 00[-0.12,0.12]
Total (95% CI) ' 100.0 % -0.03 [ -0.11, 0.04 |

Heterogeneity: Tau? = 0.0, Chi? = 254, df = 4 (P = 0.64): ¥ =00%

Test for overall effect: 7 = (.84 (P = 040)
| 05 0 05 |
Favours treatment Favours control



Insulin detemir vs insulin glargine for type 2
diabetes: Outcome change in HbA1C

Mean Mean
Study or subgroup Detemir Clargine Difference Wieight Difference
N Mean(5D) M Mean(SD) IV,Random $5% Cl IV Random,95% Cl
Hollander 2008 214 -152 (1.76) 105 -1.68 (1.43) —1— 4.5 % 016[ 020 052]
Raskin 2009 254 054 (1117 131 -1.35 (1141} —— 237 % 031 [007,055]
Rosenstock 2008 291 -145 {1.12) 29| -1.45 (1.03) _T_ 29.2 % 00[-017,017]
Swinnen 2010a 486 -154 (L11) 478 -1.46 (1.09) “-r 327 % -008[-022 006 ]
Total (95% CI) 1245 1005 - 100.0 %  0.07 [ -0.10, 0.24 |
Heterogeneity: Tau® = 0.02; Chi* = 828, df = 3 (P = 0.04); I? =64%
Test for overall effect: Z = 0.78 (P = 0.43)
Test for subgroup differences Mot applicable
| 05 0 05 |
Favours detemir Favours glargine

Insulin detemir versus insulin glargine for type 1 diabetes mellitus (Review)
Copyright © 101 | The Cochrane Collaboration. Published by John Wiley & Sons, Led.



Considerazioni nella terapia insulinica

v'Efficacia

v Effetti sul peso
v'Rischio ipoglicemico
v'Safety cardiovascolare
v'Safety mitogenica
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Insulin detemir vs insulin glargine for
type 2 diabetes: Outcome weight gain

Mean Mean
Study or subgroup Detemir Glargine Difference Weight Difference
3] Mean{SC) M Mean{S0) V.Random,95%% Cl IV Random,95% C
Hollander 2008 214 18 (442 |05 3.8 (442) R BS % -1.00[-203,003]
Raskin 2009 254 1.2{356) [3] 27 394 - T 13.1 % -1.50 [-2.33, 067 ]
Rosenstodk 2008 29| 27 (445) 291 3.5 (445) s |74 % 080[-1.52,-008 ]
Swinnen 2010a 486 0.6 (29) 478 |4 (3.2) L 61.0% 0B0[-1.19,-041 ]
Tortal (95% CI) 1245 1005 < * > 100.0 %  -0.91 [ -1.21, -0.61 ]
Heterogeneity: Tau® = 0.0; Chi2 = 2.36, df = 3 (P = 0.50); 12 =0.0%
Test for overall effect Z =591 (P< 000001}
Test for subgroup differences Mot applicable
-4 -2 0 2
Favours detemir Favours glargine

Insulin detemir versus insulin glargine for type 1 diabetes mellitus (Review)
Copyright © 101 | The Cochrane Collaboration. Published by John Wiley & Sons, Led.



Considerazioni nella terapia insulinica

v'Efficacia

v Effetti sul peso
v'Rischio ipoglicemico
v'Safety cardiovascolare
v'Safety mitogenica
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Insulin detemir vs insulin glargine for
type 2 diabetes: Outcome overall
hypoglycemia patient/year

Study or subgroup log [Rate Ratio] Rate Ratio Wieight Rate Ratio
(SE) I'V.Random.85% Cl IVRandom, 5% O

Hollander 2008 0.13 (0.04) & 260 % 0.88 [0.81,095]
Raskin 2009 Q.03 (0.05) g 240 % .03[09%3, L.14]
Rosenstock 2008 -0.02 (0.04) & 260% 0981091, 1,067
Swinnen 2010a Q.13 (0.05) g 40% 14 [1.03 1.26]

Total (95% CI) Eec oo2 100.0 % 1.00 [ 0.90, 1.11 ]

Heterogeneity: Tau? = 0.01; Chi* = 17.50, df = 3 (P = 0.00056); I* =83%

Test for overall effect Z = 0.01 (P = 099)

Test for subgroup differences: Mot applicable

0.5 07 I 1.5 2

Favours detemir Favours glargine

Insulin detemir versus insulin glargine for type 1 diabetes mellitus (Review)
([ Copyright © 101 | The Cochrane Collaboration. Published by John Wiley & Sons, Led.



Considerazioni nella terapia insulinica

v'Efficacia

v Effetti sul peso
v'Rischio ipoglicemico
v'Safety cardiovascolare
v'Safety mitogenica



La terapia insulinica aumenta il rischio

cardiovascolare?

Pl3-kinase
" ﬂ wortmannin
| <
ERK 1/2, JNK. p38

e “,,J“ Akt ?*EHQE
i T ... ARl / ] \, “Anti-apoptosis
Glucose Protein
internalization synthesis
Glycogen
synthesis

), L2060 ﬂ' SR O



Incidence of coronary heart disease in type 2
diabetic men and women

HR |95% CI]
Age (10 years) Li4[Loe-1.31] | —— — Men
113 LOE-L4d) | i = Women
Duaration {3 years) Lie[(L0i-1.11] | -
LiM joge- L9 | =
Waist girth (5 cm) 1,00 [0.96-1.08] | —.—
L (a3 105 |- (8
AIC (20%) 104 [1.04-1.24] [ L ——
5 L. L] - .g
= .f
e i35 = '.,.:_
Insulin (vs diet) 1.12 jp.74-1.69] [ —
E0S |En-2 ] - .
Cholesterol (40 mg/dl) 1.03 [096-1.12] [ —h—
8.F7 JOET- 105 |- .
HDL Chol. (5 mg/dl} 098 |o.94-102] [ e
e L9310 - -
T cerides (150 ma/dl) 119 jp.8d4-150] [ -——
ngly ( mg/dD 1.1t!,|_u_=.|_u! = 5
Lipid-lowe Tx 0.9 |0.68-135] [~ L
P S F'If-lll.l-'l-l..'lﬂl - -
Blood pressure (=140090) 1.03 |0.80-1.33] [~ |
e - i
Hypertension Tx 1.32|1.06-1.65] [ -
o s L_bi.-l_'l-ul = N
Microangiopathy 1.20 [0.96-1.49] - +—
L7 LI | i .
Center vx north 098 [.70-1.38) [ o
PT phEd-15h) |- — -
South vx north o071 ns50m)  —8— '
ayT LTI | .
I v | T | R | || ot I v 1 ' | . |
04 06 08 1 12 14 16 18 2 22

Hazard Ratio (95% C.L)

Avogaro A and Diabetes Care 2007



Cardiovascular outcomes in the ORIGIN trial

Qutcome

First coprimary outcome
Second coprimary outcome

Microvascular outcomes
Total mortality

Total myocardial infarctions
Total strokes
Death from cardiovascular causes
Hospitalization for congestive heart failure
Revascularization
Angina

Unstable

New

Worsening
Limb or digit amputation
Cardiovascular hospitalization
Moncardiovascular hospitalization

Any cancer
Death from cancer

Insulin Glargine

(N=6264)
ne./100
no. (%5)  patient-yr
1041 (16.6) 2.94
1792 (28.6)  5.52
1323 (21.1) 3.87
951 (15.2)  2.57
336 (5.4) 0.93
331 (5.3) 0.91
580 (9.3) 1.57
310 (4.9) 0.85
508 (14.5) 2.69
709 (11.3) 2.07
238 (3.8) 0.66
00 (1.6) 0.27
455 (7.3) 1.29
47 (0.8) 0.13
2081 (33.2) 6.98
2339 (37.3) 7.90
476 (7.6) 1.32
189 (3.0 0.51

Standard Care Hazard Ratio (95% Cl)
(N=6273)
no. /100
no. (%)  patient-yr
1013 (16.1)  2.85 - 1.02 (0.94-1.11)
1727 (27.5)  5.28 B 1.04 (0.97-1.11)
]
1
! .
1363 (21.7)  3.99 = B 0.97 (0.90-1.05)
965 (15.4)  2.60 —.— 0.98 (0.90-1.08)
1
|
326 (5.2)  0.90 —— 1.02 (0.88-1.19)
319 (5.1)  0.88 —— 1.03 (0.89-1.21)
576 (9.2) 155 - 1.00 (0.89-1.13)
343 (5.5)  0.95 —- 0.90 (0.77-1.05)
860 (13.7)  2.52 - 1.06 (0.96-1.16)
743 (11.8)  2.17 - 0.95 (0.85-1.05)
|
261 (42)  0.72 —l—— 0.91 (0.76-1.08)
138(22) 038 —Jl— ! 0.72 (0.56-0.93)
446 (7.1) 1.26 —.— 1.02 (0.89-1.16)
53 (0.8) 0.4 B 0.89 (0.60-1.31)
2071 (33.0)  6.91 : 1.00 (0.94-1.07)
2349 (37.4)  7.93 B 0.99 (0.94-1.05)
|
477 (7.6) 1.32 —- 1.00 (0.88-1.13)
201(3.2)  0.54 —— 0.94 (0.77-1.15)
[ I 1
0.5 1.0 2.0

- -

Insulin Glargine Standard Care
Better Better

P Value

0.63
0.27

0.43
0.70

0.75
0.69
0.98
0.16
0.24
0.29
0.28
0.01
0.20
0.55
0.90
0.85

0.97
0.52




UKPDS: intensive control reduces
complications in type 2 diabetes

o

|
(92}
1

=
(0]
M

Intensive

N
o
2

71

N
(0]
L

X
O
i

<<

o

I

=

Y

S

)
=

6.2% = upper limit of normal range P =0.0099

(0)¢]
Relative risk refluction (%)

w
o
L

5 10
UKPDS randomized years

o o

UKPDS Study Group. Lancet 1998; 352%837-853.




UKPDS: long-term follow-up and legacy effect

UKPDS

. Follow-up
g 1-/\ Biochemical
. data no longer

. I . collected
Intensive |

g

I~
<<
o]
I
C
e
©
()
=

Relative risk reduction (%)

10

Years from randomization

Bailey CJ & Day C. Br J Diabetes Vasc Dis 2008; 8:242-247.
Holman RR, et al. N Engl J Med 2008; 359:1577-1589.




ACCORD, ADVANCE, VADT - Results

ACCORD ADVANCE VADT
Non-fatal Ml
Non-fatal Ml Non-fatal Ml MRRCIE] e
. CVD death
Primary outcome Non-fatal stroke Non-fatal stroke D
CVD death CVD death 5 CHF

Revascularization

Hazard Ratio for

rimary outcome 0.90 0.94 0.87
?95% c)//) (0.78 —1.04) (0.84 — 1.06) (0.73 - 1.04)
’I;quzrtzg%tRatlo for ) o o6
(95% C,)y (201 =albA6) (0.83 —1.06) (0.80 —1.42)
Ig\iz;gtf:f;i?o it 1.35 0.88 1.26
(95% Cl) 4 (1.04 -1.76)** (0.74 — 1.04) (0.77 - 2.05)

*p=0.04; **p=0.02

ACCORD, N Engl Med J 2008; 358: 2545-59 - ADVANCE, N Engl Med J 2008; 358: 2560-72
VA-DT, N Engl J Med 2009; 360: 129-139




Percentage of severe hypoglycemic events in
ACCORD, ADVANCE, and VADT

(%)

25 O Intensive Glucose Control Arm
[] Standard Glucose Control Arm 21.2
20 -
16.2
15
9.9
10
5 5.1
=i 1.5
0 T | 1
ACCORD ADVANCE VADT
P < 0.001 P < 0.001 P <0.001
Insulin therapy
at entry (%) 35 1.5 52
final (%) 77 55 40 24 89 74

Frier B M et al. Dia Care 2011;34:5132-5187



. s— 1
asoonis8 paseaidu
1 e P _._

e e, o ® - B s B0 - p .
T ¥~ unnsui uj 9SEADUI ON +—— s|e>¢eg
. ) e ® "8 caien + 08 %8, . 8.
t . & ae 1_4 e T _...-,. ;
" i .
: S e e e ¢ d s Yo L.ba ..,ﬁq._ﬂ,..l_&. . - i, -

: -.- e *_ R = i B . %
:OH.H...:-W*:. asealdul oN =+—S||22 N——n—_d_ = !_s_ﬁ-. - Ul|NSul Ul BSea18p ON < - #m_uﬂk. ‘199
. e g g @ /M\.\mﬁqﬁ\]k___ﬂ.ﬁ. e # - m ? ~@ “m ﬂ.ﬁt. 1 & 8 ﬁ,-..ﬂ_. R
L3 5 G I

e Tmaun_m ﬂmmmm._umﬂw

.Fm@uim pasealou| w

1.

S 0. & o9 o

- Ljnsu el
— uijn _EmmEuc_ =
BB BTy a0®

.

. B 2 BeB. sep Y e, & B e ®__ @
d ' 5 = e
o ._.w.ummm:_.w _uummwhmchll s|je2 m.__n__ﬂ ~——————————— uIjnSUl pasBaIda(] -
wp...?.#o m._.-..- ...1...? .....Ix__a. . L4 o

]
..-..n el

- n mmﬂuzhm PasEa122(]

T

AgojoisAyd [ewioN v




Early Type 2 Diabetes

(Relative beta-cell failure)

l

Marked o
absolute ia ing
therapeutic EIUCDISE
hyperinsulinemia evels
Isolated episodes

of hypoglycemia

Type 1 Diabetes and Advanced Type 2 Diabetes

(Absolute beta-cell failure)

|

Relative or .
mild-to-moderate FiiI:I::sge
absolute therapeutic g
levels

hyperinsulinemia

k

e

! Beta-cell
- ; _’-—
| failure

L

No decrease in
insulin and no
increase in glucagon

l

Episodes of hypoglycemia

Exercise=——=|-s——Sieep

Attenuated sympathoadrenal
responses to hypoglycemia (HAAF) \

-

Decreased adrenomedullary Decreased sympathetic

epinephrine responses neural responses

\ | |

Hypoglycemia
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Age

Diabetes duration

Macrovascular disease

Length of follow-up

ACCORD
ADVANCE

~60s

~10yrs

~1/3

~5yrs

UKPDS

53

New onset

~1/15

17yrs



Hypoglycemia CV risk and death

Coexisting conditions

sex
diabetes duration
treatment
CV disease
microvascular disease

smoking

l

Severe Patient’s Adverse clinical
hypoglycemia vulnerability outcome

Activation of adrenergic response

Impaired flexibility in substrate shift in diabetic
myocardium

QTc prolungation and cardiac rate/rhythm
disturbances

Excessive glucose fluctuations with marked activation

° of oxidative stress Adapted from Zoungas S, N Engl J Med 2010 363:1410-8.



Considerazioni nella terapia insulinica

v'Efficacia

v Effetti sul peso
v'Rischio ipoglicemico
v'Safety cardiovascolare
v'Safety mitogenica



Effetti metabolici e mitogeni dell’insulina

Insulin —.__

Duration of
action at
insulin
receptor

IGF-I receptor

Insulin receptor

Metabolic effects Mitogenic effects

(e.g. glucose uptake) (e.g. cell proliferation)



Potenza mitogena degli analoghi

Human
insulin

Insulin
aspart

Insulin
lispro

Insulin
glargine

Insulin
detemir

dell’insulina in vitro

=100

92+6

84=+6

86+3

18+ 3

=100

81+9

156 £ 16

641 + 51

i16+1

=100 =100 =100
81+8 101 +2 58 + 22
100+ 11 82+3 66 £+ 10

152+ 13 603 783+ 13

204 £ 9 27 11

Kurtzhals P, et al. Diabetes2000; 49: %99



Potenza mitogena in vitro dei metaboliti attivi

The lower the E50, the less the concentration

dell’insulina glargine

IGF1R auto- IW

Analog IGF1R affinity phosphorylation potency

ICso ECso ECso

(nmol/L) (nmol/L) (nmol/L)
Human insulin 289+533 447+ 38.7 12.25+0.27
Glargine 63.2+199 87.5=10 1.61+026
Glargine IM 80.0+10.2 1792196 3.75+031
Glargine M1 649+319 644+56.9 |16.25:2.35|
Glargine M2 427+20.6 485+43.6 Il7.90:6.50|
[Asp®'%linsulin 104+12.8 72.7+7.6 1.52+0.15
IGF-1 0.89+0.19 29+04 0.22+005
IGF-2 6.68+2.24 - -

of a drug is required to produce 50% of
maximum effect and the higher the potency.

Sommerfeld M, PloS ONE 2010




Cancers Overall & by Type (N=953)
in the ORIGIN trial

Any cancer 476 (7.6) 132 477 (7.6) 132 —- 1.00 (0.88—1.13) 0.97
Death from cancer 189 3.0) 051 201(32) 054 —li— 0.94 (0.77-1.15) 0.52
0.5 1.0 2.0
Insulin Glargine Standard Care
Better Better
HR (95%CI) P Glargine Standard
N (%) Rate N (%) Rate
Lung 121(0.87,1.67) 027  80(1.3) 022 | 66(1.1) 0.8
Colon 1.09 (0.79, 1.51) 0.61 76 (1.2) 0.21 70 (1.1) 0.19
Breast 1.01 (0.60, 1.71) 095 28(04) 008 | 28(04) 0.8
Prostate 0.94 (0.70, 1.26) 070 88(21) 036 | 8922 038
Melanoma 0.88 (0.44, 1.75) 071 15(02) 004 | 17(03) 0.05
Other 0.95 (0.80, 1.14) 059 233(37) 064 | 245(3.9) 0.67
Any Skin 1.02 (0.78, 1.33) 088 110(1.8) 030 | 108(1.7) 0.29

Origin Trial, NEJM 2012 e



Nuove insuline



Estimated rate ratio (Ideg/IGlar) and 95% confidence
intervals of overall confirmed hypoglycemic episodes

T2DM _
Trial 3579 (52 wkK) —e—H 0.82 [0.64;1.04]
Trial 3672 (26 wWk) —— 0.86 [0.58;1.28]
Basal only < .
Trial 3586 (26 wk) —e— 0.82 [0.60;1.11]
_ Pooled basal only —— 0.83[0.70;0.98]
Trial 3668 (26 WK) i 0.89[0.64;1.25]
Basal-bolus {Trial 3582 (52 wk) —o— 0.82 [0.69;0.99]
Pooled T2DM o 0.83[0.74;0.94]
T1DM
Trial 3583 (52 wWK) ro— 1.07 [0.89;1.28]
Basal-bolus
Trial 3770 (26 WK) He— 1.14[0.94;1.38]
Pooled T1DM H-e— 1.10[0.96;1.26]
Primary meta-analysis ®| 0.91 [0.83;0.99]
I I I | |
0.25 0.5 1 2 4

In favour of IDeg In favour of IGlar

Ratner RE, et al. Diabetes, Obes and Metabolism 2012



Estimated rate ratio (Ideg/IGlar) and 95% confidence
intervals of nocturnal confirmed hypoglycemic episodes

T2DM _
Trial 3579 (52 wk) —— 0.64[0.42;0.98]
Trial 3672 (26 wWk) [ = i 0.64 [0.30;1.37]
Basal only < _
Trial 3586 (26 wk) —e— 0.62 [0.38;1.04]
_ Pooled basal only —e— 0.64 [0.48;0.86]
Trial 3668 (26 wk) ——— 0.64 [0.37;1.10]
Basal-bolus {Trial 3582 (52 wk) —o—| 0.75[0.58;0.99]
Pooled T2DM o 0.68 [0.57;0.82]
T1DM
Trial 3583 (52 wk) —— 0.75[0.59;0.96]
Basal-bolus
Trial 3770 (26 wk) 0.98 [0.72;1.34]
Pooled T1DM 0.83[0.69;1.00]
Meta-analysis 0.74 [0.65;0.85]

0.1256 025 05 1 2 4 8
In favour of IDeg In favour of IGlar

Ratner RE, et al. Diabetes, Obes and Metabolism 2012



Efficacy of inhaled insulin (exubera) compared

with sc insulin therapy in patients with type 2
DM (results at 6 months)

vy

P2 P N
= g = =
I | | |

Percentage of patients

-
=
1

=
l

31.7

B Inhaled insulin

<7 %

[ 8Cinsulin
a7.2
H_d 31 .ﬂ
238
I T 1
T— =8% =8%
Hb"ﬁ'iu {%_]

Hollander PA Diabetes Care 2004
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Insulin pump treatment compared with multiple daily
injections for treatment of type 2 diabetes (OpT2mise):
a randomised open-label controlled trial

Pump treatment Multiple daily
(n=168) injection
(n=163)
Age (years) 555 (S-7) 56-4 {9-5)
Men 04 (55%) 86 (53%)
Ethnic origin
Black African b {4%) 7 (4%)
Other 162 (96%) 156 (96%)
Duration of diabates (years) 14-9(8-0) 153 (8.0)
Montreal Cognitive Assessment score <26 64{3&5&] 64 (30%)
Glycated haemoglobin (%) 0-0% (0-8) 0.0% (0-8)
Waght (kg) G7-3(22:6) Q4.9 {210
Body-mass index (kg/m'} 3575 EEFAFEH
Total daily insulin dose (Uifkg per day) 11{0-4) 11{0-4)
Total daity insulin dose (U per day) 1123 {53-9) 106-2 (45-2)
" ol long-acting insulin dose (L per day) mﬂiﬁ m,\
Total rapid-acting insulin dose (U per day) 55-6(317) 53.8{30.8)
History of diabetic complications and comorbidities
Dyslipidaemia 26 (16%) 16 (10%)
Hypertension, cerebrovascular, and coronary heart diseases. 142 (85%) 137 (84%)
Peripheral vascular disease 12 {7%) Ti4%)
Retinopathy 6.(4%) 3i{2%)
Diabetic nephropathy 22 (13%) 1Z {7 %)
Peripheral neuropathy 0 (0%%) 0 (0%)
Data are mean (50 orn (%),
Table 1: Baseline characteristics

Reznik. Lancet 2014 .



Changes in Hb1C and in total insulin dose

(results at 6 months)

Mean ghcated haemoglobin (%)

K

LS
1

f
]

—8— Pump treatment
—i— MM

\;__- 0,7%

p<0.001

|—E

4

P

I
L]

I
i

Time (weeks)

|
15

97 vs 122 Ul

EI?

Reznik. Lancet 2014 .




Insulin pump treatment compared with multiple daily
injections for treatment of type 2 diabetes (OpT2mise):
a randomised open-label controlled trial

Pump treatment  Multiple daily Difference p value
Injection

Change in 24 h mean glucose -13{2-4) -0-3 (17} -1.0 0-0062

concentration {mimol/L)

ALIC change > 10 mmol/L -06(1.4) -0:1{0.9) .5 0-0047

{mmodfL= min}

Reduction of time 2256 (355-9) L6-8 (256-3) 1687 0-0007

spent =10 mmol/L (min)

AUC change 3-8 mmol/L 00 {0-0) 00 (0-1) 00 0-4540

(mmod/L = min}

Time spent <39 mmol/L {min) 88 (49-6) L1{71.0) 37 07664
[ata in parentheses are 50, Inchades patsents with at least 48 h of continuous measurement. AUC=area under
the cumve.

Table 2: Glycaemic control in each treatment group

Reznik. Lancet 2014 .



Conclusioni

La terapia insulinica e un’arma efficace, a volte I'unica, per ottenere e
mantenere il controllo glicemico

La terapia insulinica mostra un buon profilo di sicurezza
cardiovascolare e mitogenico

Il rischio ipoglicemico rimane il principale ostacolo al raggiungimento
del target glicemico mediante la terapia insulinica

Le nuove formulazioni e devices a disposizione permettono una maggiore
flessibilita d"uso riducendo l'inerzia del clinico e fornendo maggiore
accettabilita da parte del paziente



