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International O
Diabetes

Federation world dizbetes day

ABOUT

14 NOVEMBER

Find out more about World Diabetes Day

ABOUTWDD GETINVOLVED RESOUR(




L'A.D.B. sez. Bassa Bergamasca
Vi invita allo spettacolo:

"Microalbuminuria in
Mmusica”
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FREQUENZA DEL DIABETE IN
EUROPA (20-79 ANNI) NEL 2017

¥,

Map 4.2.1 Prevalence (%)
estimates* of diabetes (20-79
years) in Europe Region, 2017

<5% ®7-8%
0 5-6% ®3-9%
®4-7% ®.9%

*Comparative prevalence

IDF DIABETES ATLAS

-l Societd lialiona di Dicbetologia Fighth edition 2017
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IL DIABETE IN ITALIA E LE SUE COMORBIDITA’
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Fonte: ISTAT 2015, Associazione Ricerca & Diabete SID, Italian Diabetes & Obesity Barometer Report 2017 ’ ‘ q
Fonte ISTAT 2014, elaborazione IS5
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PRIME 10 CAUSE DI RICOVERO ORDINARIO
NEI DIABETICI

ricoverati per 1000 soggetti

Scompenso cardiaco

Insuff. polmonare

I Infarto miocardico acutol

28% dei rico
determinati
| Aritmie cardiache ) Cardio-Vasc

Organo o tessuto sostituito con altri mezzi

I Cardiopatia ischemica crom’cal

I Occlusione delle arterie cerebrali

Econ diabete
Colelitiasi : ' Esenza diabete

Bronchite cronica

DATI ARNO 2017

9 Diabete

vl Sociel Italiona di Diobetologia




http://dx.doi.org/10.1016/j.numecd.2013.08.005
Nutrition, Metabolism & Cardiovascular Diseases

journal homepage: www.elsevier.com/locate/nmcd

Elevated risk of death and major cardiovascular events in subjects
with newly diagnosed diabetes: Findings from an administrative
database

L. Monesi ¢, M. Tettamanti °, L. Cortesi ¢, M. Baviera ¢, I. Marzona °, F. Avanzini 2,
G. Monesi ©, A. Nobili , E. Riva ", L. Fortino ¢, A. Bortolotti ¢, G. Fontana ©, L. Merlino €,

R. Trevisan !, M.C. Roncaglioni **
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La terapia con microinfusore

Insulin delivery Insulin delivery
JLEMmj] . Em)

. | ' 1
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Time (hour) Time (hour)

Con Catetere sale Boli prandiali

(Insulina rapida o ultrarapida) Opzioni diverse
imata Con Sensori calcolatore di bolo
Integrati Insulin S attiva
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CGM (monitoraggio in continuo del glucosio)
Sistemi elettrochimici transcutanei

Glucose

Sensor
® Glucose

V¥ Insulin

Fat/
Muscle
Cell

400
- 350
Plasma: V1 \_Interstitial Fluid: V2 E ;‘5’3

R '.. ...: 200
S 180

Glucose ~ —E il 00

- 50
i neable membrane
Gluconic —~gr—

900AM 1000 AM  11:00 AM 11:30 AM
Acid Platinum Electrode R 2 e ISIG
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CGM (monitoraggio in continuo del glucosio)
Sistemi elettrochimici transcutanei

Sono costituiti da tre componenti:

un sensore, cioé un elettrodo
enzimatico aghiforme impiantato nel
tessuto sottocutaneo, che misura la
glicemia 288 volte al giorno

(ogni 5" per 7-10 giorni)

un trasmettitore collegato
al sensore, che invia via wireless
| dati campionati al ricevitore

un ricevitore sul cui display
viene visualizzato il valore della
glicemia aggiornato ogni 5 minuti

9 Diabete
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CGM
Sistemi impiantabili
Sono costituiti da:

Optical Indicator ferrite with printed antenna
(fluoresces if glucose is coupled)

un sensore completamente inserito anct s _
nel sottocute della parte superiore
del braccio

power buffer capacitor

antenna matching capacitor

Optical filter ‘
(reference and signal)

un trasmettitore
rimovibile, ricaricabile

Una App dedicata per smartphone

9 Diabete
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Flash Glucose Monitoring System

= Sensore precalibrato (non necessita di calibrazione)
= Durata 14 giorni
= Monitor: lettore specifico o App su smartphone

= Lettura della glicemia mediante scansione:

near-field communication (NFC)

= Non disponibili allarmi per ipoglicemia o iperglicemia

9 Diabete
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Predictive Low Glucose Suspend (PLGS)

L’erogazione di insulina basale & sospesa
automaticamente se:

in base al trend glicemico e previsto che la
glicemia arrivi a meno di 20 mg/dl
dalla soglia ipoglicemia entro 30
minuti

Glucosio Sensore (mg/dL)

La sospensione dell’infusione di insulina
dura almeno 30 minuti R

01:00 01:30 02:00 02:30 03:00 03:30 04:00 04:30

mg,dL l mmol/L Andamento del glucosio con  Andamento del glucosio con  Erogazione di insulina basale
.

OFF SmartGuard” ON




SISTEMA IBRIDO AD ANSA CHIUSA

1 Sensor 3
Infusion site

o
(6 )

« Pompainsulinica

Insulin pump with
hybrid closed loop

* CGM: sensore - technology

« Algoritmo

‘ Diabet
o s
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Pancreatic duct
Pancreas

pancreatic duct

Duodenal papilla

Duodenum \ /
a8 Bladder/’
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(with exocrine cells)

Pancreatic acini B kb . A\ . : “
3 : d :'1;?5" S e
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Pancreatic islet
(with endocrine cells)

Pancreatic Tissue




Pancreatic islets

\ ; D v |
|~ Common bie duct G J I [

Pancreatic duct
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1918~

Storia dei Farmaci per il Diabete

(Synthalin)

Guanidine 1936~P2Zl insulin

1923 ~Insulin
(letin) available
inU.S.

1956—First
sulfonylurea
available in U.S.

1956—Lente
insulin

1922 ~Insulin first
administered to a
human

Insulin

1946—NPH

vl Sociel Italiona di Diobetologia

1959~ Metformin
available outside
the U.S.
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Gli organi coinvolti nella causa del Diabete tipo 2
(e i Farmaci per normalizzare la situazione)

Glucose influx

T Glucagon

THepatic
P secretion

glucose a-Glucosidase

nhibit
output GIZ P’_b; (gz Incretins

- Pramlintide Pramlintide

Metformin
(glitazones) v Insulin
SFU

Hyperglycemia % dInsulin secretion

Renal glucose e DPP-4 |

excretion SGLT2
Inhibitor

Glitazones Cycloset
(metformin)

CNS
Neurotransmitter
dysfunction

dPeripheral
glucose uptake

Adipose tissue / Muscle

Sistema Socio Sanitario

UOC Malattie Endocrine MOd' from DeFronzo RA. E:%E&%iq
§Centro Regionale Diabete Diabetes. 2009;58:773-795;

7°Nluooﬁ‘9' Centro Studi Aterosclerosi Tahrani AA et al. Lancet 2011;378:182-197. ASST Bergamo Ovest




Ruolo dell’inibizione/by-pass dell’enzima DPP-4
nel migliorare il controllo glicemico

Rilascio ormoni
incretinici:
GLP1- cellule L
tenue distale e colon
GIP= cellule K

Ingestione

Glucosio dipendente

A Insulina
dalle cellule beta
(GLP-1 e GIP)

duodeno, digiuno,ileo

Tratto Gl Pancreas

i \.%;{, f‘\f
| vd X/ )/ "(‘ P
. C Av A - r"rr'l

; 4 \\\ t',
3 [\1,/ 50 ﬁ Celhude Ataha
: \k
GLP-1e GIP
attiy

QO a a 0

ae i Enzima
DPP-4
Inibitori DPP-4

GLP-1e GIP

W Glucagone
dalle cellule alpha
(GLP-1)
Glucosio dipendente

inattivi

Brubaker PL, Drucker DJ. Endocrinology. 2004;145:2653—
2659; Zander M et al. Lancet. 2002;359:824-830; Ahrén B.
Curr Diab Rep. 2003;3:365—-372; Holst JJ. Diabetes Metab Res
Rev. 2002;18:430-441; Holz GG, Chepurny OG. Curr Med
Chem. 2003;10:2471-2483; Creutzfeldt WOC et al. Diabetes
Care. 1996;19:580-586; Drucker DJ. Diabetes Care.

s i T4 Sociela “ﬂli'[l'lﬂ di niﬂhﬂﬂlﬂﬂiﬂ 003;26:2929-2940.

Acaptazione
Glucosio

nei Muscoli e
nel Tessuto
Adiposo

Controllo
Glicemico piu
stabile

Wrilascio
Glucosio
dal Fegato
nel circolo
ematico
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Dipeptidyl peptidase-4 inhibitors in the treatment of type 2
diabetes: a comparative review

F F

T, 4
S(mg?)n K/Nﬁ Vildagliptin O

F (Novartis)
F F

Saxagliptin

o f,:::/’
NY\NJiN (BMS/Astra Zeneca)
% N -D)\N | N}_Q
I NH,

Linagliptin
(Boehringer Ingelheim)

CF Deacon. Diabetes, Obesity 9 Diﬂ b@tﬂ

and Metabolism 13: 7-18, 2011.
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Contents lists available at ScienceDirect

[NTE RN A

European Journal of Internal Medicine M DicinE gl
Eur ] Intern Med (2014), http://dx.doi.org/10.1016/j.ejim.2014.03.005 .3 a

Review Article
Glucagon-like peptide-1 receptor agonists for the treatment of type 2 diabetes:
Differences and similarities

Asger Lund %P, Filip K. Knop *?, Tina Vilsbell -+

Exenatide Lixisenatide Liraglutide

Exenatide OAW
Semaglutide Dulaglutide

Albiglutide

1gG Fc fragment
IgG Fc fragment




The NEW ENGLAND JOURNAL of MEDICINE

Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes

Casistica: 9.340 persone con DMT2 ed elevato rischio cardiovascolare
End point primario: mortalita cardiovascolare, infarto miocardio, stroke

A Primary Outcome

1004 20+
9[]_
80+

154

Hazard ratio, 0.87 (95% ClI, 0.78-0.97)
P<0.001 for noninferiority
P=0.01 for superiority

Placebo

Liraglutide

RRR=13%

£
i
g
L
| =
w
£=
=
E
i
e
=
g
prer}
1]
o

| | T | | | | | |
6 12 13 24 30 36 42 43 54

&

Mo. at Risk

T | | | | | | |
12 18 24 30 36 42 48 54

Months since Randomization

Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4583 4473 4352 4237 4123 4010 3914 1543 407

B Death from Cardiovascular Causes

100+
a0
80+
70
60—
50+
40+
30+
20+
10+

Patients with an Event (%)

20+

15+

10

8-

0

Hazard ratio, 0.78 (95% Cl, 0.66—0.93)
P=0.007

RRR=22%

Placebo

Liraglutide

0

r 1 1 T 1T 1T T T 1
B 12 18 24 30 36 42 43 5

0

0

No. at Risk

6

12 18 24 30 36 42 48 54

Months since Randomization

Liraglutide 4668 4641 4599 4558 4505 4445 4382 4322 1723 484
Placebo 4672 4648 4601 4546 4479 4407 4338 4267 1709 465
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Marso SP et al. N Engl J Med 2016.

DOI: 10.1056/NEJM0a1603827
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Dulaglutide and cardiovascular outcomes in type 2 diabetes

(REWIND): a double-blind, randomised placebo-controlled
trial (settled for superiority).

= Placebo
s Dulagiutide

HR 0.88 (95% CI 0.79, 0.99)
P = 0.026

s
8
o

®
=
©
-

€

=
O

! 1 L
2 3 -
Times since randomization (years)
No. at Risk

Placebo 4952 4625 4437 4275 3575 742
Dulaalutde 48949 4670 4521 4369 3666 741

Gerstein HC, et Al.
for the REWIND Investigators H
The Lancet. Published Online 9 Dlabete
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Filtered gl
[ oS 180 o, mediante inibizione di SGLT21

load > 180 g/day
V

] Escrezione Urinaria di Glucosio

~

SGLT2 inhibitors
reduce glucose
re-absorption
in the proximal
tubule, leading to
urinary glucose
excretion* and
osmotic diuresis

J

L . . \ 240 cal/day.
fancho s Tolr Sociela laliona di |]||:|hg'mh]u|u 1. Bakris GL, et al. Kidney Int. 2009;75;1272.

SGLT, sodium glucose cotransporter. D" bet
Loss of ~ 80 g of glucose per day = I a E




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D.,
David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D.,
Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H.,

Odd Erik Johansen, M.D., Ph.D., Hans J. Woerle, M.D., Uli C. Broed|, M.D.,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Investigators

Soggetti adulti con diabete tipo 2 e malattia cardiovascolare pre-esistente
(Precedente infarto, malattia coronarica, ictus,
angina instabile o arteriopatia periferica)

This article was published on .
SI D September 17, 2015, at NEJM.org. 9 Diabete

Socield Italiona di I]iuh:'rulugiu DOI: 10.1056/NEJMo0a1504720




Risultato principale: MACE

MACE, Major Adverse Cardiovascular Event; HR, hazard ratio.

B
=
c
(0]
>
(0]
<
E=
3
2
c
0
=
O
o

Placebo
HR 0.86

(95.02% 0.74, 0.99)
p=0.0191* Empagliflozin

HR 0.86
(95.02% C1 0.74, 0.99)
p=0.0382*

No. of patients
Empagliflozin 4687
Placebo 2333

vl Sociel Italiona di Diobetologia

18 24 30 36 42
Months

4328 3851 2821 2359 1534
2112 1875 1380 1161 741
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Morte per cause CV

S
-+
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C
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3
2
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HR 0.62
(95% C10.49, 0.77)
0<0.0001

Placebo

- 38%

Empagliflozin

No. of patients
Empagliflozin 4687
Placebo 2333
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18 24 30
Months

4556 4128 3079
2243 2012 1503

36

2617
1281
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Ospedalizzazione per scompenso cardiaco

S
+—
C
()
>
o
£
=
b3
£
C
2
iy
O
o

Placebo

HR 0.65
(95% C10.50, 0.85)

p=0.0017 _ 3504

Empagliflozin

No. of patients
Empaglifiozin 4687
Placebo 2333
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Months

4427 3988
2173 1932
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Mortalita per tutte le cause

HR 0.68

(95% C10.57, 0.82)
5<0.000]1

- 32%

Empagliflozin

5
+—
e
]
>
()
C
=
3
(%]
-—
o
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o

24

Months
No. of patients
Empaglifiozin 4687 4128
Placebo 2333 2012
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Empagliflozin and Heart Failure
What Can We Learn From EMPRISE?

(1T TN
| éitagllpt;n l
new users
16,443 patients

Heart Failure Hospitalization

Ny o4

; i._h!(?f _‘h B oal Warld Evidente Databases in USA
Y EMPA-REG Y PR Propensity Score

M OUTCOME | ™ N Matched | A .
Ty Y Comparison } I |

1 SITAGLIPTIN.  EMPAGLIFLOZIN

2° Prevention Population *** Er:\‘z;g‘llizlezin HHE-specifict

(REI=ventoh RopuisLc RS gt Hazard ratio, 0.50 (0.28-0.91)
p<.0001

Verma S, Lam CSP, Kosiborod M. 9 Diﬂ b@tﬂ
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The Task Force for diabetes, pre-diabetes, and cardiovascular

10N Wi

collaborat

A Type 2 DM - Drug naive patients

ASCVD, or high/ very high

CV risk (target organ damage
‘ or multiple risk factors)> ‘

K HbA,. above target

If HbA,. above target

e

DPP-4 [ GLPp-I RA| | SGLT2i | TZD |

if eGFR

l ‘ l _ adequate

If HbA,: above target

! ! ! !

- Consider adding the  SGLT2i | SGLT2i |[GLP-1 RA!'SGLT2i or
other class (GLP-1 RA or or or DPP-4i DPP-4i or
or SGLT2i) with proven TZD | T or TZD _GLP—' F{A

CVD benefi h ' o .
- DFF—#iE'rPnﬂ'é on ‘]’ ‘]' 'L i'
GLP-1 RA
= Basal insulin

« TZD (not in HF pat) l
- SU

K HbA,. above target

If HbA,: above target

Continue with addition of other agents
as outlined abowve
i

E SC European Heart Journal (2019) 00, 1-69

European Society doi:10.1093/eurheartjehz486
of Cardiology

diseases of the European Society of Cardiology (ESC) and the
European Association for the Study of Diabetes (EASD)
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The Task Force for diabetes, pre-diabetes, and cardiovascular
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collaborat

B Type 2 DM - On metformin

ASCVD, or high / very high

L - CW ris r
ﬁ V risk (target organ damage j [=]

Continue Metformin
Monotherapy

If HbA, . above target

l T T

' i | [ GLp-1 ra| [ seLT2i || '
« Consider adding the . DPP-4i 3 GLP-1 M' if 2GFR | TZD |
other class (GLP-1 RA | adequate
or SGLT2i) with proven ' ‘L .

CVD benefic
If HbA, - above target

If HbA . above target

= DPP-4i if not on
GLP-1 RA

72D (not in HF pa) R T . v

. SU " sGiT2i | sGLT2i |[GLP-1 RA![SGLT2i or]
or or or DPP-4i  DPP-4i or
TZD | TZD || orTZD | GLP-1 RA|

A
K HbA, . above target

|

Continue with addition of other agents |

.

as ocutlined above
|

E SC European Heart Journal (2019) 00, 1-69

European Society doi:10.1093/eurheartjehz486
of Cardiology

diseases of the European Society of Cardiology (ESC) and the
European Association for the Study of Diabetes (EASD)
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DECESSI CAUSATI DA MALATTIE CV, CANCRO
O ALTRE CONDIZIONI IN PAZIENTI DIABETICI
NEGLI USA (1988 — 2015)
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Gregg EW et Al. ’ Diﬂb@tﬂ

Lancet 2018; 391: 2430-40
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COMPOSIZIONE PERCENTUALE DELLA
SPESA PER IL DIABETE

® Altrifarmaci

m Anti-iperglicemici
m Ricoveri

w Specialistica

m Dispositivi

SID 9 Diabete
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Precision medicine in the management of type 2 diabetes R

Anna L Gloyn, Daniel | Drucker

Published Online
April 23, 2018

Panel: Evolving clinical considerations underlying
personalised medicine recommendations for intensification
of therapy after metformin in people with type 2 diabetes*

Clinical characteristics influencing selection of
glucose-lowering drugs

Older age, fragility

DPP-4 inhibitors, age-specific treatment goals

Severe or recurrent hypoglycaemia
DPP-4 inhibitors, SGLT2 inhibitors, GLP-1 receptor agonists,
modern insulins

Poor, variable, or subotimal compliance
Once-weekly GLP-1 receptor agonists

Obesity
Bariatric surgery, GLP-1 receptor agonists, SGLT2 inhibitors

High HbA , failure of oral antidiabetes drugs
Bariatric surgery, insulin, GLP-1 receptor agonists

Considerations based on non-glycaemic actions of
glucose-lowering therapies and the reduction in rates of
complications associated with diabetes

Non-alcoholic fatty liver disease, non-alcoholic steatohepatitis
Thiazolidinediones, GLP-1 receptor agonists

Heart failure
SGLT2 inhibitors

Coronary artery disease
GLP-1 receptor agonists

Stroke
Thiazolidinediones, GLP-1 receptor agonists

Chronic kidney disease
SGLT2 inhibitors




Catalog stats

Last data release on
2019-07-30

4085 publications
95875 SNPs
149855 associations

SNP-trait
associations for
"diabetes mellitus"”

on the diagram:
310
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AHA SCIENTIFIC STATEMENT

Health Literacy and Cardiovascular
Disease: Fundamental Relevance to

Primary and Secondary Prevention
A Scientific Statement From the American Heart Association

I Determinanti sociali

della salute

Risultati
sanitari
intermedi

vl Sociel Italiona di Diobetologia

Risultati
sanitari a
lungo termine

"':"i?;l!nce/eﬂnnicity ,w 5 v ’
%Silf-care, health promotion |  utilization

3

' Community, /
" Environment /

Magnani JW et Al.
Circulation 2018;138:e48—e74.
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Adherence to anti-diabetic treatment and all-cause death

A meta-analysis
Khunti K et al - NEJM 2017:; 40: 1588

Events (good) Events (poor) RR (85% C1)

N
Hong and Kang 2011 B/ 1800 2ree28 0.75 (0.50-0.95

»
Zhu et al 2015 2572269 284721708 & 082 (0.54-1.23

Ho et &l 2008 IBYI0TH 1482458 ~ —ff———o 0 88 (0.56-0.23

| =00% p=0648 <> 072 (0 A2-0 &2

- 28% Mortalita

T T T
5 8 15

Buona aderenza alla terapia Ridotta aderenza alla terapia

SID @ Diabete
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POWER IS NOTHING WITHOUT CONTROL
.. ,.'.-';,".‘\' - o et .[‘ g

...SAREMO IN GRADO DI OFFRIRE Al DIABETICI
NUOVI FARMACI E NUOVI DEVICES...

SENZA DIABETOLOGI ?!?

S|D ® Diabete

Sociel Italiana di Diobetologia




In a world that is increasingly stressful
and less predictable,

more economically challenging

and politically less governable,
Medicine is still about looking after the
individual who seeks care.

When health care is measured

by a “medical loss ratio”,

and the percentage of spending on health care
is considered a “loss”,

then we are really lost.

Eric Manheimer, MD. Twelve patients. .
2014 Grand Central Publishing. 9 Dlabete
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