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Casi per anno

Diabete e tumori come causa o concausa di
morte In Italia

Elaborazione da Istat 2014 (tumori) e studi epidemiologici
osservazionali italiani (diabete)
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Agenda

» Strumenti diagnostici per una medicina di precisione
» Farmaci e germi

» Dispositivi per monitoraggio e terapia

» Connettivita, telemedicina e medicina digitale

» BIG data e intelligenza artificiale come ausilio nella terapia



Multiplex proteomics for prediction of MACE in T2DM
Nowak C et al - Diabetologia 2018; 61:1748-1757

HR ( 95% CI)
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—e— 1.31 (117, 1.47)
—a— 1.67 {1--‘1—5, 1_93}

TRAIL-R2
F—p— 1.44 (118, 1.74)
IL-27a —— 1.58 (1.34, 1.87)
—e— 1.47 (1.21, 1.78)
K'M_'l —— 1.29 {1_18, 1_4[]}
—e— 1.23 (110, 1.36)
FGFE-23 —e— 1.33 (1.19. 1.48)
—i—] 120 (1.05, 1.37)
TNFR-1 —— 1.28 (1.11, 1.48)
e 147 (1.06, 1.28)
—e— 1.42 (1.22, 1.65)

TNFR-2
F—%— 1.37 (118, 1.59)
) —e— 1.26 (1.11, 1.43
Protein S100-A12 { . :|
—— 1.30 (1.14, 1.48)
0.5 1.0 2.0 3.0

HR (95%: CIl) per SD increase in protein abundance

Combined data from 6 prospective epidemiological studies of 30—77-year-old individuals with T2DM in whom
80 circulating proteins were measured.

Adjusted for sex and age (black symbols) and also for duration of DM, BMI, HbAlc, smoking, AF, LDL-C,
statin use, sBP, Albuminuria, eGFR, prior CVD (grey symbols)



Event-Free Probability

Genetic risk scores and CVD risk in T2DM
Morieri ML et al - Diabetes Care 2018
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Type 2 diabetes is not a single disease

» Older or younger onset of disease

» Overweight/obesity or normal or guasi-normal weight

» Severe insulin deficiency or severe insulin resistance

» Faster or slower progression toward beta-cell failure

» More or less difficult control of glucose/HbAlc

» Higher fasting or higher post-prandial blood glucose levels

» Stronger or looser genetic background



Clinical features in subgroups (cluster) of
patients with T2DM

Ahlgvist E et al — Lancet Diabetes Endocrinol 2018; 6:361
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SAID = severe autoimmune diabetes (6.4%) = early-onset, relatively low BMI, poor control, insulin deficiency, GADA +
SIDD = severe insulin-deficient diabetes (17.5%) = early-onset, relatively low BMI, poor control, insulin deficiency, GADA -
SIRD = severe insulin-resistant diabetes (15.3) = high BMI, insulin resistance

MOD = mild obesity-related diabetes (21.6%) = high BMI, no insulin resistance

MARD = mild age-related diabetes (39.1%) = older age, lower BMI, no insulin resistance



Incidence of complications in subgroups (cluster)
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Ahlgvist E et al — Lancet Diabetes Endocrinol 2018; 6:361
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Innovazione e terapia del diabete

Negli ultimi 10 anni si sono resi disponibili:

» Inibitori DPP-4 da soli o in combinazione fissa con altri farmaci

» Agonisti recettoriali GLP-1 da soli in combinazione fissa con insulina
> Inibitori SGLT-2 da soli o in combinazione fissa con altri farmaci

» Analoghi insulina rapidissimi

» Analoghi insulina ultralenti

Altre classi di farmaci non sono lontane



Standard Italiani per la Cura
del Diabete Mellito - 2018
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Algoritmo terapeutico nel diabete tipo 2
Consensus ADA-EASD 2018
GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY) L
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+ Consider adding the other class

[GLP-1 RA or SGLTZi} with proven » Insulin therapy basal insulin with

Continue with addition of other agents as outlined above

2

3.
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CVD benefit

DPP-4i if not on GLP-1 RA
+ Basal insulin®
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- 50

of HF {if not on GLP-1 RA)
Basal insulin®

DPP-4i (not saxagliptin) in the setting [

- 5L

Prowen CVD benefit means it has label indication of reducing CVD events. For GLP-1 RA strongest

evidance for liraglutide = semaglutide = exenatide extended release. For SGLTZI evidence medestly

stronger for empagliflozin = canagliflozin.

Ee aware that SGLT2I vary by region ané individual agent with regard to indicated level of eGFR

for initiation and continued use

Eath empaglifiezin and canagliflozin have shawn reduction in HF and reduction in CKD

progression in CVOTs

Degludec or U100 glargire have demonstrated CVD safety

¥

If HbA, above target

Consider the addition of 5U* OR basal insulin:

+ Choose later generation SU with lower risk of hypoglycemia
+ Consider basal insulin with lewer risk of hypoglycemia’

] If triple therapy required or SGLTZi

andlar GLP-1 RA not tolerated or
contraindicated use regimen with
lowest risk of weight gain
PREFERABLY
DPP-£i (if not on GLP-1 RA}
based on weight neutrality

2

. Low dose may be better tolerated though less well studied for CVD effects
. Choase later generation SU with lower risk of hypaglycemia

. Semaglutide = liraglutide = dulaglutide = exenatide = lixisenatide

a.
&,
7. Degludec ! glargine U300 =< glargine U100 { detemir < §PH insulin
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. If no specific comorbidities (i.e..no established CVD, low risk of hypoglycemia, and lawer

priority lo avaid weight gain or no weight-relzled comarbidities)
10, Consider couniry- and region-specific cost of drugs. In some couniries, T20s relatively more
expensive and DPP-ai relatively cheaper

If DPP-&i mot tolerated or
contraindicated or patient already on
GLP-1 RA, cautious addition of:

+ Consider DPF-4i OR SGLTZi with

lowest acquisition cost

lowest acquisition cost™

« §U* « TID® - Basalinsulin




Trattati con “nuovi”’ farmaci antidiabete in Italia
Osservatorio ARNO Diabete SID-CINECA - 2017 (anno 2016)

20 - Solo il 50% dei diabetici e assistito nei
CAD e quindi puo ricevere una
prescrizione dei “nuovi farmaci

15 - antidiabete”

~12.5%

Percentuale dei trattati con
farmaci antidiabete (%)

DPP-4i SGLT-2i GLP-1 RA



Scenario dei trattati con “nuovi” farmaci antidiabete in
Italia rispetto al totale in terapia farmacologica se fossero
puntualmente applicate le nuove linee guida

Raccomandazione:
no ipoglicemia
~45% SU e REP <10% (terza o quarta linea)
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Gut microbiota and diabetes

Dysbiosis is common




Associations of metagenome with metabolic biomarkers in European

women with normal, impaired and diabetic glucose control

Nature 2013; 498:99-103
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Akkermansia muciniphila and its beneficial

effects
Dao et al Gut 2016; Dao et al Clin Exp Nutr 2016

Gastric bypass
Stomach pouch

/ Akkermans:a

\

Small intestine
rerouted to
stomach pouch

Small intestine
reattached in Y shape

I A. muciniphila

Higher cholesterol Lower cholesterol

Higher Inflammation Lower Inflammation
Higher insulin resistance Less insulin resistance
Higher waist circumference Lower waist circumference

Larger adipocyte size Smaller adipocyte size



Strumenti per Il monitoraggio glicemico
domiciliare: “a ciascuno il suo”




Dispositivi prescritti per la cura del diabete in Italia
Osservatorio ARNO Diabete SID-CINECA - 2017 (anno 2016)

% trattati
N. soggetti su popolazione
trattati con diabete
(n=640.846)
Strisce 322.295 50,3
Siringhe/aghi 274.197 42,8
Lancette pungidito 138.807 21,7

Totale 325.279 50,8




Scarico dati su smartphone, pc o piattaforma
da sfruttare maggiormente

diasend.

#] in dinbetes data wavagenent
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Sensori glicemici intermittenti (FGM o ICGM)

Oltre 5 mila nel Veneto
Numeri in aumento




Impatto del FGM sul tempo trascorso con glicemia
<70 mg/dl nel T1DM

Bolinder J et al - Lancet 2016:; 388: 2254-63

6 HbA, ~60

|
|

hper day with glucose <3.9 mmal/L (95%C1)
Lad
|
HH |
—
|
8
(17956 ] OLUf|OLLIL LU ORI E0U0D Yy g

1 Hypoglycaemia
—— Control
—— Imtervention

0 | | | 1 | lél] |

241 soggetti con T1DM, follow-up 240 giorni



Il numero delle scansioni del sensore (FGM) per giorno riduce la
HbAlc, le ore trascorse con glicemia >180 mg/dl, i minuti trascorsi

con glicemia inferiore a 55 mg/dl e aumenta il Time-in-Range
Dunn T et al - Diab Res Clin Pract 2018; 137:37
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Sensori glicemici Real Time (CGM)

)
o
109 %

Oltre un centinaio nel Veneto
Numeri in aumento



Controllo glicemico migliore con rtCGM rispetto

a monitoraggio con glucometro nel T1DM
DIAMOND Study - Beck RW et al - JAMA 2017, 317: 371-378

Run-in Washout period
period Period 1 and crossover Period 2
| | | | |
| | | | |
9.2
904 @ CGM first
' O Conventional therapy first
33 -" Receiving CGM
8.6
X
< 8.4+
0
T 82
8.0
7.8
7.6-—
No. of patients
CGM first 69 69 69 69 69 66 67 68 69
Conventional therapy first 73 12171 73 73 7370 73 73




Microinfusori insulinici e patch pumps

Oltre 600 nel Veneto
Numeri in aumento



Patients on insulin pump therapy have lower

cardiovascular morbidity and lower total mortality
The Swedish National Diabetes Register — BMJ 2015
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Pazienti con T1DM trattati con microinfusore

iInsulinico nel mondo occidentale
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Il pancreas artificiale e ormal una realta: ci sono gia
pazienti che lo usano in ltalia

,_,. .

'/ CONTROL
/ ALGORITHM

Circa 15 nel Veneto
Numeri in aumento



Tecnologia e connettivita

« Scarico delle misurazioni glicemiche da glucometro o sensore o | dati del
microinfusore sul proprio smartphone o PC o nel server del Centro
Diabetologico (valutazione piu agevole ed esaustiva)

« Archiviazione dei valori glicemici sulla “nube” (condivisione dei diari
glicemici in remoto da parte della persona con diabete e del Centro
Diabetologico)

« Valutazione attenta dei diari glicemici arricchiti di altre informazioni
(alimentazione, attivita fisica, stress, terapia, ecc.) per individuare la
strategia di cura migliore

. XY e '
% Pasto Insulina Glicemia
& Parco

o - UI0.35 sg mg/dl 172

* Abbondante

Agghunta I'nsulina al diario




Digital medicine (SMS) to improve SMBG and

glucose control in T2DM
Fortmann AL et al - Diabetes Care 2017; 40:1349
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Digital medicine to improve adherence in taking

drugs and exercising

Fries J et al - J Med Internet Res 2017; 19:e246

N
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Digital medicine improves adherence and control of
blood pressure, HbAlc and LDL-Cholesterol in T2DM

Fries J et al - J Med Internet Res 2017:; 19:e246

DMO Com ined 4wee DMO

(o]
=5
-10
15

Change in SBP (mm Hg)

8

O

Change in DBP (mm Hg)

0.5 o.bs 0.p6
o
-0.5 —0!31
-0f72
-1

—1!.9
-3@.1
B omo

- Usual Care

Changein Al
(%, Baseline 8]

Change in LDL-C {mg/dL
Baseline 270)
FEY G

b
N
ﬂ




Digital medicine
iImproves HbAlc
in T2DM

A meta-analysis

Zhai YK et al -
Medicine Res
2014: 93:e312

HbA1c reduction
=-0.62%
-0.12%

Internet education
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Digital & Telemedicine programs to improve
metabolic control in T2DM

Website for basic and general education

SMS for personal remote coaching

Phone calls for helping and consulting

Diabetes educators, nurses, dietitians, physicians (specialists)

Supported by National Health Systems in UK and Sweden

Cost ~€ 300 per patient per year



Big data to assist in insulin dosing and improve
metabolic control in insulin treated patients

Personal database with hundreds/thousands of glucose assessments
before and after meals, insulin injected doses, ingested foods, physical
activity sessions, stress level

An algorithm searches among previous (historical) data the conditions
most resembling the current one and identifies the insulin dose which
better yielded an optimal glucose control

The system suggests the insulin dose

The database continuously expands and the system continuously learns.
The greater is the database the more accurate is the suggestion



Intelligenza artificiale
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Prospettive future

Medicina digitale per una gestione piu consapevole, responsabile e
partecipata

Medico in remoto (connettivita, disponibilita, regole, remunerazione)
Intelligenza artificiale (molto meglio dellignoranza naturale)

Medicina di precisione (biomarkers e genetica per predire malattia e danno
d'organo; farmacogenetica e nutrigenetica per guidare la terapia;
farmacogenomica e nutrigenomica per prevenire o cambiare la storia
naturale della malattia)

Alta tecnologia (pancreas artificiale non solo per la basale ma anche per la
prandiale)

Medicina rigenerativa (rimpiazzo delle beta-cellule o degli organi
danneggiati)
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