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Carla Giordano dichiara di aver ricevuto negli ultimi due anni
compensi o finanziamenti dalle seguenti Aziende Farmaceutiche e/o
Diagnostiche:

- Eli Lilly, Novo Nordisk, Astra Zeneca, Sanofi
- IBSA, Savio Pharma

- Menarini, Becton Dickinson

- Recordati, Eisai, Ipsen

Dichiara altresi il proprio impegno ad astenersi, nell’ ambito dell evento, dal nominare, in
qualsivoglia modo o forma, aziende farmaceutiche e/o denominazione commerciale e di non fare
pubblicita di qualsiasi tipo relativamente a specifici prodotti di interesse sanitario (farmaci,
strumenti, dispositivi medico-chirurgici, ecc.).
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La lunga storia dell’insulina

Advancements
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Estimates and projections of the global prevalence
of diabetes in the 20—79 year age group (millions)
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Incidenza dell’esordio di diabete tipo 1 negli adulti

L'incidenza in eta
adulta rispecchia
qguella in eta infantile
nella regione in
indagine

<

W <10
B 10~20
B z20+30
M >30

no estimates made

(20-40 anni di eta)
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Incidenza annua del diabete di tipo 1 (per 100000 per anno) tra gli adulti di 20-40 anni per paese (stimato da studi del periodo 1973-2020)

IDF Atlas 2021, https://diabetesatlas.org/



UNMEETS OF INSULIN THERAPY
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Terapia insulinica

Quali insuline ho a disposizione?

» BASALE » RAPIDA
- Insulina NPH - Umana regolare
- Detemir - Aspart
- Glargine U100 e U300 - Lispro
- Degludec - Glulisina
Aspart, lispro, glulisine
Regular
L \ NPH
@
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I-E | 1 Glargine + Degludec
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ADA-EASD Consensus for T1 management

lin needs may be obtained if they are Ultra-rapid analogs have a slightly ear-
1 administered twice daily. Trials have lier time of onset and peak action than
. demonstrated that the latest basal ana- rapid-acting analogs. These insulins red-
= logs may cause less hypoglycemia than uce postprandial hyperglycemia but have
Th M t f T 1 Richard 1.G. Ho/t,;'2 . Hans Des\/r(es,s"' = = - -
Dinbetos i Adults, A Consensus  £arim i first-generation basal analogs and NPH otherwise not been shown to reduce
ieport by thFAAr;lsriczn}]?iabetes insulin, while rapld-actlng EI"IE'EIES ach- HbA;. or h‘-,rpoglycemia to a greater
ssociation (ADA) and the - -
European Association for the ieve better mealtime coverage and less extent than rapid-acting analogs (3).
Study of Diabetes (EASD) | post-meal hypoglycemia than short-act- Currently, recombinant human insulin
ing (regular) human insulin (87,88). or analogs of human insulin account
Insulin analogs are, therefore, consid- for the vast majority of insulin used
ered the insulins of choice. worldwide.

Ultra-rapid analogs have a slightly ear-

HbA:, TIR, and TBR are improved
ther when physiological MDI or pump
regimens are augmented with CGM
usa ith the efits
seen with algorithm-driven automated
basal (and in some systems correction)
insulin delivery, which is commonly
called hybrid cosed-loop therapy (90,
91).

Diabetes Care Publish Ahead of Print, published online September 30, 2021



Il controllo glicemico rimane sub-ottimale per molte
persone con il diabete di tipo 1 (DT1)

Studio SAGE :

Studio multicentrico, in piu nazioni,

SAGE (T1 D) osservazionale non interventistico, cross-
sectional. Ha coinvolto 3903 partecipanti con lo
Individualized HbA1c target achievement by age group* scopo di valutare il raggiungimento del target
30 26,2% glicemico in adulti con diabete tipo 1. End point
« 21,6% 20,99 primario era la percentuale di persone con DT1
>~ 1= con HbAlc <7%
) 17.8% 0
8c 20
1]
S e
0G5 15 .
2 t
a 10 Un controllo glicemico inadeguato puo portare
5 a complicanze micro- e macro- vascolari e puo
0 portare al peggioramento di PROs (patient
26<yrs<45 45<yrs<65 265 yrs Overall related outcomes) come astenia e ansia.

Renard E, et al. Diabetes Metab Res Rev 2021;37:e3430;

Stratton |, et al. Brit Med J 2000;321:405-12;
Hasan R, et al. J Vasc Surg 2016;63:522-8;
De Wit M, et al. Presented at EASD 2021;Abstract 522.



Mancato raggiungimento dei target e ipoglicemia

38%* delle persone con diabete riferisce >1 ipoglicemia severa per anno
2.42** eventi per persona per annol

Il rischio ipoglicemico puo portare a
paura dell'ipoglicemia con conseguenti
implicazioni sociali, ad es. :

¥

Alterazione delle Sintomi Alterazione
attivita quotidiane depressive e delle relazioni
(guidare)’ ansia’ interpersonali®

*95% Cl: 35.7-40.4; **95% Cl: 2.36-2.49. Cl, confidence interval.

Ratzki-Leewing A, et a Ir) entation at IDF 2021; 2. D IIM et al. Adv Ther 2017;34:2083 923Lt L, et al. Can J Diabetes 2005;29:186-92;
r BM. Nat Rev En 201410711 22.; 5. Bonds tIBt dJ2010340b49096Cy P. Dia bt Cari 20123518146

1.
4. Frie
7. Barendse S, tID th d 2013;29:293~ 3028RtkL wing A, et al. Diabetes Ther 2019:10:2305-11.



Linea Guida della Associazione dei Medici Diabetologi (AMD), della Societa Italiana di Diabetologia (SID) e della
Societa Italiana di Endocrinologia e Diabetologia Pediatrica (SIEDP)

La terapia del diabete mellito di tipo 1
12 marzo 2022 g SID [ _M

© SIEDP

) ASSOCIAZIONE

B MEDIC!
S DIABETOLOGI
i

dell'Istituto Superiore di Sanita

j_l In soggetti con diabete mellito di tipo 1 s1 suggerisce di utilizzare schemi insulinic1 basal-bolus

rispetto a schemi con nsuline pre-miscelate.

2 In soggetti con diabete mellito di tipo | che utilizzano schemi insulinici basal-bolus si

raccomanda di utilizzare come insulina basale un analogo lento dell'insulina rispetto a insulina

umana NPH.

3 In soggetti con diabete mellito di tipo | in terapia msulinica intensiva si1 raccomanda di usare

come 1nsulina prandiale un analogo rapido dell'insulina.
https://snlg.iss.it/wp-content/uploads/2022/04/LG_La-terapia-del-
diabete-di-tipo-1_rev.pdf




Linea Guida della Associazione dei Medici Diabetologi (AMD), della Societa Italiana di Diabetologia (SID) e della
Societa Italiana di Endocrinologia e Diabetologia Pediatrica (SIEDP)

La terapia del diabete mellito di tipo 1
SNLG 12 marzo 2022 E SID Pt

dell'Istituto Superiore di Sanita
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In soggetti con diabete mellito di tipo 1 scompensato s1 raccomanda di offrire al paziente

@ l'opzione di una terapia imsulinica mediante microinfusore di insulina rispetto alla terapia

msulinica multiniettiva per 1 vantaggi sui livelli di emoglobina glicata, le ipoglicemie severe, la

qualita di vita e la soddisfazione per 1l trattamento.

In soggetti con diabete mellito di tipo 1 non scompensato si suggerisce di offrire al paziente
5 l'opzione di una terapia insulinica mediante microinfusore di insulina rispetto alla terapia

insulinica multiniettiva per 1 vantaggi su variabilita glicemica, qualita di vita e soddisfazione per

1l trattamento.

In soggetti con diabete mellito di tipo | scompensato nonostante l'utilizzo di microinfusore e
@ sensore s1 raccomanda l'utilizzo di sistemi costituiti da microinfusore e sensore con automatismo
rispetto all'uso di sistemi1 senza automatismo.

https://snlg.iss.it/wp-content/uploads/2022/04/LG_La-terapia-del-
diabete-di-tipo-1_rev.pdf




Diabetes Care

Standards of medical care in diabetes- 2022

STANDARDS OF
MEDICAL CARE
IN DIABETES—2022

Recommendations

9.1 Most individuals with type 1 diabetes should be treated with multiple daily
injections of prandial and basal insulin, or continuous subcutaneous insulin
infusion. A

9.2 Most individuals with type 1 diabetes should use rapid-acting insulin analogs
to reduce hypoglycemia risk. A

9.3 Individuals with type 1 diabetes should receive education on how to match
mealtime insulin doses to carbohydrate intake, fat and protein content, and
anticipated physical activity. B

Diabetes Care 2022;45(Suppl. 1):S125-5143



Diabetes Care

Standards of medical care in diabetes- 2022

AMERICAN DIABETES AZSOLIATICN

Representative relative attributes of insulin delivery STANDARDS 01:'

approaches in people with type 1 diabetes’ MEDICAL CARE
IN DIABETES—2022

Lower risk of
Injected insulin regimens .
hypoglycemia
MDI with LAA + RAA or URAA +++ +++ +++

Less-preferred, alternative injected insulin regimens

MDI with NPH + RAA or URAA ++ ++ ++
MDI with NPH + short-acting (regular) insulin EaE S + +
Two daily injections with NPH + shori-acting (regular)
insulin or premixed + + +
Continuous insulin infusion regimens
hypoglycemia
Hybrid closed-loop technology +ttt+ 44+ bttt
Insulin pump with threshold/
predictive low-glucose suspend ++++ ++++ +++++
Insulin pump therapy without automation +++ +++ ++++

Figure 9.1—Choices of insulin regimens in people with type 1 diabetes. Continuous glucose
monitoring improves outcomes with injected or infused insulin and is superior to blood glucose
monitoring. Inhaled insulin may be used in place of injectable prandial insulin in the U.S. The
number of plus signs (+) is an estimate of relative association of the regimen with increased
flexibility, lower risk of hypoglycemia, and higher costs between the considered regimens. LAA,
long-acting insulin analog; MDI, multiple daily injections; RAA, rapid-acting insulin analog;

URAA, ultra-rapid-acting insulin analog. Reprinted from Holt et al. (5). Diabetes Care 2022;45(Suppl. 1):5125_5143




Insulin
Cu re ntly icodec

explored
technologic
approaches to
increase half-life =289

of basal insulin Insulin Fc
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Time-action profile (t/2 = approx. 8 days) supports
once-weekly dosing in humans

Currently in Phase 3 Trials

Novel single-chain variant of insulin fused to human
IgG Fc domain

Homo-dimer
Reduced insulin receptor potency with full agonism

Time-action profile (t/2 = approx. 17 days) supports
once-weekly dosing in humans?

Currently in Phase 2 Trials

1. Moyers J et al. Preclinical Characterization of Once Weekly Basal Insulin Fc (BIFJournal of the Endocrine Society, Volume 5, Issue Supplement_1, April-May 2021,
Page A442, https://doi.org/10.1210/jendso/bvab048.903; 2. Heise T et al. Basal Insulin Fc (BIF), A Novel Insulin Suited For Once Weekly Dosing For The Treatment of
Patients With Diabetes Mellitus, Journal of the Endocrine Society, Volume 5, Issue Supplement_1, April-May 2021, Page A329, https://doi.org/10.1210/jendso/bvab048.672.
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Blood glucose data may come to you in various
formats

BLOOD G.UCOSE TEST RESULTS mmal, COMMENTS
Breokfast Lunch Dinner Dietary. Kelones

Blood glucose data I il g e R
may not be available Tz I T

77 747

[ 7%

47|
TIRs ! P24

19.4 mmol/L e —
(350 mgldL) N 209 . Very high? BZz 1265
— ~ /," \ 4 . >13.9 mmol/L

(4 h 48 min) (>250 mg/dL)

| | b :
13.9mmoliL | i 46% High
(250 mg/dL) | 3 (11h 1 min) 10.1-13.9 mmol/L
! : (181-250 mg/dL)

Target range
P o 3.9-10.0 I/L
(10h 484.3:3 (70-180 ML) . 06:00 | 08:00 | 10:00 | 12:00 | 14:00 | 16:00 -mm 00:00

- “ 4 \ 9y Low .

(54-69 mg/dL) .
(54 mg/dL) 3% Very low : 13.1 13.8 - ngh
(43 min) <3.0 mmol/L P | Target range

10.0 mmol/L
(180 mg/dL)

(<54 mg/dL)
00:00  03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00 ’ ] LOW

" - - M Very low
AGP report sat [JE& : 16 158 1238 i

Digital logbook

Data for a hypothetical patient.

aWritten logbooks can be problematic for patients and their HCPs as they contain large volumes of complex information, errors and information gaps, and patients can forget to bring their logbook to visits.!
bIncludes percentage of values >13.9 mmol/L (>250 mg/dL). ¢Includes percentage of values <3.0 mmol/L (<54 mg/dL).

AGP, ambulatory glucose profile; BG, blood glucose; HCPs, healthcare professionals; TIRs, time in ranges.
THinnen DA, et al. Journal of Diabetes Science and Technology. 2015;9(2): 293-301; 2Battelino T, et al. Diabetes Care. 2019;42(8): 1593-1603.



Monitoraggio glicemico in continuo

= E un sistema che misura il glucosio interstiziale permettendo cosi di avere un elevato
numero di misurazioni glicemiche al giorno e di esaminare il trend dell’landamento della
glicemia.

= |l sensore rileva la glicemia, il trasmettitore trasmette i dati al lettore in continuo.

= L'analisi retrospettiva dei profili permette di calcolare il tempo speso in ipo- e iper-
glicemia.

= |l glucosio diffonde dal sangue capillare nei fluidi interstiziali, cio provoca un fisiologico
ritardo della variazione dei livelli di glucosio nei fluidi interstiziali. Ne deriva un ritardo
nella lettura dei valori glicemici. 2 buona norma é verificare sempre il capillare.

= Sono dotati di allarmi per le ipo- e le iper-glicemie.

a0
Transmitter P
. — —a— Blood o
Skin 2407 | —a— Sensor v X
oy L
E
Glucose Sensor = o / e
Interstital Fluid 4 'y,
3 Meal Time =
Cell i 20 / /
46_. R — Glucose EHII . VA
ﬁ- m
p G © «—— Blood Vessel
| 40 -0 0 20 40 G0 20 100 120 140

Time (Minuks)



DOCUMENTO DEL GRUPPO DI STUDIO INTERSOCIETARIO AMD - SID - SIEDP  a»
“TECNOLOGIA E DIABETE”
Utilizzo del CGM nei pazienti adulti con DMT1:

. . ’ . . e . A . . : DOCUMENTO DEL GRUPPO
!I CGI-\/I.rld-uce I HbAlc qguando applicato in modalita continuativa in pazienti in terapia DI STUDIO INTERSOCIETARIO
insulinica intensiva AMD - SID - SIEDP

= |e valutazioni metanalitiche suggeriscono che rispetto al SMBG, il CGM riduce la HbA1lc dello TECNOLOGIA E DIABETE"

0,3% circa e del tempo speso in iperglicemia, specie in pazienti adeguatamente selezionati e
motivati all’utilizzo del CGM per la maggior parte del tempo

= || CGM in diversi studi ha contribuito a ridurre le ipoglicemie e le iperglicemie facilitando il
loro precoce riconoscimento e l'intervento correttivo/preventivo

Impiego di rtCGM in Pazienti con Diabete Tipo 1 Adulti [dispositivi ad ago sottocutaneo e dispositivi
impiantabili sottocute]

* Per ipoglicemia severa o inavvertita o problematica per la vita del paziente.

[N.B.: per ipoglicemia problematica si intende: 32 episodi di ipoglicemia severa negli ultimi 12 mesi o 1
episodio di ipoglicemia severa negli ultimi 12 mesi assodiato a ipoglicemia inavvertita o a estrema labilita

Il rtCGM non dovrebbe essere impiegate se si verificano le seguenti condizioni:
* Mancanza di motivazione e di compliance alla terapia e all utilizzo adeguato del sensore

glicemica o a paura delle ipoglicemie ricarrenti tale da impattare negativamente sulla gestione della vita » Paura/mancanza fiducia sistemi tecnologici
quotidiana (cfr. Choudhary P 2015]] * Patologie psichiatriche gravi, non compensate, in atto
Cir. Bode 200%; Battelino 201 1; Battelino 2012; New JP 2015; van Beers CA 2016; Heinemann L 2018 * Inabilitd/incapacita ad usare lo strumento.

* Per emoglobina glicata persistentemente superiore al target desiderabile per il paziente,

nonostante terapia insulinica intensiva e ottimizzata.
Cir. Deiss D 2008; Tambarlane WV 2008; 0'Connell MA 200%; Riveline 2012; Battelino 2012: Beck 2009a;
Beck 200%hb; Fickup 2011; Yeh 2012

* |n donne con diabete tipo 1 in gravidanza, per migliorare il compenso metabolice e gli outcome

neonatali [solo dispositivi ad ago sottocutaneol.
Cir. Murphy HR 2008; Secher AL 2013; Yu F 2014; Feig D5 2007

* Pud essere utile in pazienti con condizieni lavorative o stili divita in cui un controllo melto frequente
& consigliabile ma non praticabile [ad es., minatori, subacquei, lavoratori dell’edilizia, ecc.].

https://www.siditalia.it/clinica/linee-guida-altri/send/83-linee-guida-e-documenti-di-altri/4727-2019-documento-del-gruppo-intersocietario-amd-sid-siedp



DOCUMENTO DEL GRUPPO DI STUDIO INTERSOCIETARIO AMD - SID - SIEDP
“TECNOLOGIA E DIABETE”

\\\\\\\\\\\\\

DOCUMENTO DEL GRUPPO
DI STUDIO INTERSQOCIETARIO
CARATTERISTICHE DEL PAZIENTE IDEALE AMD - SID - SIEDP

Il paziente da avviare a RT-CGM continuativo deve essere gia in terapia intensiva MDI ottimizzata e “TECNOLOGIA E DIABETE”

gia educato alla corretta gestione della terapia insulinica. Le caratteristiche del paziente associate

a migliori outcome sono:

» disponibilitd allimpiego continuativo leventuale mese di proval

= disponibilita a effettuare SMBG come suggerito

= capacita di gestire correttamente lo strumento e di interpretare | dati derivanti dal monitoraggio e
utilizzarli per opportune decisioni

* buona compliance alla terapia e al pregramma di follow-up visite periodiche]

= aspettative realistiche.
Cfr AACE-ACE 2016; Endocrine Soaety 2014; Standard ltaliani per la cura del Diabete

https://www.siditalia.it/clinica/linee-guida-altri/send/83-linee-guida-e-documenti-di-altri/4727-2019-documento-del-gruppo-intersocietario-amd-sid-siedp



DOCUMENTO DEL GRUPPO DI STUDIO INTERSOCIETARIO AMD - SID - SIEDP
“TECNOLOGIA E DIABETE”

DOCUMENTO DEL GRUPPO
FGM DI STUDIO INTERSOCIETARIO

AMD - SID - SIEDP
“TECNOLOGIA E DIABETE”

Impiego di FGM in pazienti adulti tipo 1 e tipo 2 in terapia insulinica intensiva [MDI o C5l1], in buon

controllo metabolico, con Uobiettive di ndurre le ipoglicemie.
Cfr Bolinder 2014; Haak 2017a; Haak 2017b; Reddy 2018; Oskarsson 2018

L'uso di FGM pub essere utile in pazienti adulti tipo 1 e tipo 2 in terapia insulinica intensiva (MDI o

CSIl) per migliorare il controllo metabolico e la qualita della vita.
Cfr Bolinder 2014; Ish-5halom M 2014; Dover AR 2017; McKnight JA 2017; Dunn 2018

L'uso di FGM pub essere utile in pazienti pediatrici in terapia insulinica intensiva [MDI o C5Il] per
migliorare il controllo metabolico e la qualita della vita
Cfr Edge 2017

Ulteriori condizieni in cui FGM pub essere considerato, soprattutto se ostative alla implementazione
della terapia:

>10 SMBG/giorno

Agofobia.

Il FGM non dovrebbe essere impiegato se si verificano le sequenti condizioni:

= Situazioni cliniche caratterizzate da ipoglicemnia nen avwertita

* Mancanza di motivazione e di compliance alla terapia e all' utilizzo adeguato del sensore
Paura/mancanza di fiducia nei sistemi tecnologici

Patolegie psichiatriche gravi, non compensate, in atto

Inabilitd/incapacita ad usare lo strumento

https://www.siditalia.it/clinica/linee-guida-altri/send/83-linee-guida-e-documenti-di-altri/4727-2019-documento-del-gruppo-intersocietario-amd-sid-siedp



The NEW ENGLAND JOURNAL of MEDICINE

CLINICAL PRACTICE

Caren G. Solomon, M.D., M.P.H., Editor

Current Management of Glycemia
in Children with Type 1 Diabetes Mellitus

Mark A. Sperling, M.D., and Lori M. Laffel, M.D., M.P.H.

N ENGL )] MED 386;12 NEJM.ORG MARCH 24, 2022

KEY CLINICAL POINTS

CURRENT MANAGEMENT OF GLYCEMIA IN CHILDREN WITH TYPE 1 DIABETES MELLITUS

- Type 1 diabetes mellitus is one of the most common chronic diseases of childhood, with incidence
increasing worldwide.

- Control of glucose levels to near normal reduces the risk of long-term microvascular and macrovascular
complications.

« Newer biochemically modified insulins have durations of action ranging from very long (24 hours of
basal insulin level) to ultrarapid (for glycemic control at meal or snack times).

« Technologies that have improved management of type 1 diabetes mellitus in children include continuous
glucose monitors that replace painful fingerstick glucose checks, smart insulin pen injectors that receive
data from continuous glucose monitors and assist with insulin dose calculations, and improved
formulations of glucagon for autoinjection or nasal administration.

« Newer hybrid closed-loop systems combine an insulin pump, a continuous glucose monitoring device,
and control algorithms that automate insulin delivery to maintain glucose levels within predetermined
ranges and avoid hypoglycemia or hyperglycemia.

- High costs of newer insulins and diabetes technologies reduce their universal accessibility, resulting in
disparities that warrant remedy.



N ENGL J MED 386;12 NEJM.ORG MARCH 24, 2022




Report AGP

Glucose Assessment by Continuous
Glucose Monitoring

Recommendations

6.3

6.4

Standardized, single-page glu-
cose reports from continuous
glucose monitoring (CGM) devi-
ces with visual cues, such as the
ambulatory glucose profile, should
be considered as a standard sum-
mary for all CGM devices. E

Time in range is associated with
the risk of microvascular compli-
cations and can be used for
assessment of glycemic control.
Additionally, time below target
and time above target are useful
parameters for the evaluation of
the treatment regimen (Table
6.2). C

AGP Report: Continuous Glucose Monitoring

Time in Ranges Gaosis fr Tyoe 1 and Type 2 Diabetes

Gaal: <5%

[T wery High 20%

A% casl: <25%

46% cas: 7o

Each 5% morease is clinically benefick

10% ocost: =sx
5%

Esch 1% timein mnge = —15 minues

Ambulatory Glucese Profile (AGP)

Test Patient DOB: jan1, 1970
14 Days: August 8- August 21, 2021
Time CGM Active: 100%

Glucose Metrics

Goal: =154 mg/dL

Glucose Management Indicator (GMI) ... 7.5%
Goal: =7%

Glucose Varlability ... SE— LW

Defined as percent coefficient of variation
Goal: =36%

AGP is a summary of glucose valves from the report period, with median (50%) and other percentiles shown as if they ocosmed in a single day

350
madL
95%
T5%
250 ¢ -
S50%
\ 25%
Target
Range
| 70 ] o
s —
a
1Zam 3am Gam Sam 12pm Apm Gpm 9 pm 1Zam

Daily Glucose Profiles

Each daily profile represents a midnight-to-midnight pericd.

Sunday Monday Teesday Wednesday Thasrsday Friday Saturday
B a9 10 11 1z ~13 14
= 180
PN, \Y, N B WY A SN S\ N2V VA
12pm 12pm 12pm 12pm 12pm 12pm 12pm
15 16 17 1B 19 20 21
| R Vit el W S\ W, B i Sy

Diabetes Care

AMERICAN DIABETES AZSOLIATICN il

STANDARDS OF
MEDICAL CARE
IN DIABETES—2022
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Effect of Continuous Glucose Monitoring on Glycemic Control

in Adults With Type 1 Diabetes Using Insulin Injections
The DIAMOND Randomized Clinical Trial

Roy W. Beck, MD, PhD; Tonya Riddlesworth, PhD; Katrina Ruedy, MSPH; Andrew Ahmann, MD;
Richard Bergenstal, MD; Stacie Haller, RD, LD, CDE; Craig Kollman, PhD; Davida Kruger, MSN, APMN-BC;
Janet B. McGill, MD; William Polonsky, PhD; Elena Toschi, MD; Howard Wolpert, MD; David Price, MD;

for the DIAMOND Study Group

Table 3. Continuous Glucose Monitoring Metrics

Baseline 12 and 24 Weeks Pooled®
Control Control Mean Adjusted
CGM Group Group CGM Group Group Difference
{n = 105) (n=53) (n = 103) (n=53) (99% cI)® P Value"
Hours of data, mean (50) 322 (50) 325 (51) 301 (41) 301 (54)
Prespecified secondary outcomes
Glucose variability: coefficient of 42 (7) 42 (7N 38 (B) 42 (7) -4 (-6 to -2) =.001
variation, mean (SD), %
Minutes per day in range 70-180 mg/dL, 660 (179) 650 (170) 736 (206) 650 (194) 77 (6 to 147) 005
mean (50)
Hypoglycemia, median (IQR)
Minutes per day <70 mg/dL 65 (33 to 103) 72 (35 to 136) 43 (27 to 69) 80 (36 to 111) .0o2
Minutes per day <60 mg/dL 32 (15 to 61) 39 (15 to 78) 20 (9 to 30) 40 (16 to 68) ooz
Minutes per day =50 mg/fdL 13 (5 to 29) 18 (4 to 39) 6 (2 to 12) 20 (4 to 42) 001
Hyperglycemia, median (IQR)
Minutes per day >180 mg/dL 687 (554 to B10) 725 (537 to 798) 638 (503 to BO7) 740 (625 to 854) .03
Minutes per day =250 mg/dL 301 (190 to 401) 269 (184 to 383) 223 (128 to 351) 347 (241 to 429) <001
Minutes per day =300 mg/dL 129 (66 to 201) 109 (71 to 204) T8 (36 to 142) 167 (B0 to 226) < 001
Prespecified exploratory outcome
Mean glucose, mean (S0), mg/idL 1B7 (27) 186 (30) 180 (27) 189 (25) =0 (=19 to 0) .01
Post hoc outcomes, median (IQR)®
Area above curve 70 ma/dL 0.5 (0.3 to 1.1) 0.7 (0.2 to 1.4) 0.3 (0.2 to 0.5) 0.7 (0.2 to 1.3) < 001
Area under curve 180 mig/dL 34 (25 to 46) 33 (26 to 45) 40 (31 to 51) <.001

27 (17 to 40)

Key Points

Question For adults with type 1 diabetes who are using multiple
daily insulin injections, does continuous glucose monitoring
improve hemoglobin A, _ (HbA, ) levels compared with
self-monitored blood glucose management?

Findings In a randomized clinical trial of 158 adults with type 1
diabetes, there was a significantly greater decrease in HbA,_ level
during 24 weeks with continuous glucose monitoring vs usual care

{-1.0% vs -0.4%).

Meaning Continuous glucose monitoring resulted in better
glycemic control compared with usual care, but further research
is needed to assess clinical outcomes, as well as effectiveness,
in a typical clinical population.

JAMA. 2017;317(4):371-378. doi:10.1001/jama.2016.19975
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Continuous Glucose Monitoring vs Conventional Therapy
for Glycemic Control in Adults With Type 1 Diabetes

Treated With Multiple Daily Insulin Injections
The GOLD Randomized Clinical Trial

Marcus Lind, MD, PhD; William Polonsky, PhD: Irl B. Hirsch, MD; Tim Heise, MD; Jan Bolinder, MD, PhD;
Sofia Dahlguist; Eril Schwarz, MD, PhD; Arndis Finna Olafsdéttir, RN; Anders Frid, MD, PhD; Hans Wedel, PhD;
Elsa Ahlén, MD; Thomas Nystrom, MD, PhD; Jarl Hellman, MD

Rumn-in Washout period
period Peried 1 and crossover Period 2
} 1 1 |
9.2
90 & CCM first
e < Conventional therapy first
sl | Receiving CGM

HbA,, %

No. of patients
CGM first 6% &0 &0 69 69 66 67 1 69
Conventional therapy first LE R ) | 73 73 73 70 73 73

IMPORTANCE The majority of individuals with type 1diabetes do not meet recommended
glycemic targets.

OBJECTIVE To evaluate the effects of continuous glucose monitoring in adults with type 1
diabetes treated with multiple daily insulin injections.

DESIGN, SETTING, AND PARTICIPANTS Open-label crossover randomized clinical trial
conducted in 15 diabetes outpatient clinics in Sweden between February 24, 2014, and June 1,
2016 that included 161 individuals with type 1 diabetes and hemoglobin A,. (HbA,.) of at least
7.5% (58 mmol/mol) treated with multiple daily insulin injections.

INTERVENTIONS Participants were randomized ta receive treatment using a continuous
glucose monitoring system or conventional treatment for 26 weeks, separated by a washout
period of 17 weeks.

MAIN OUTCOMES AND MEASURES Difference in HbA,. between weeks 26 and 69 for the 2
treatments. Adverse events including severe hypoglycemia were also studied.

RESULTS Among 161 randomized participants, mean age was 43.7 years, 45.3% were women,
and mean HbA,. was 8.6% (70 mmal/maol). A total of 142 participants had follow-up data in
both treatment periods. Mean HbA,, was 7.52% (63 mmol/mol) during continuous glucose
monitoring use and 8.35% (68 mmol/mol) during conventional treatment (mean difference,
-0.43% [95% (I, -0.57% to -0.29%] or -4.7 [-6.3 to -3.1 mmol/mol]; P < .001). Of 19
secondary end points comprising psychosocial and various glycemic measures, 6 met the
hierarchical testing criteria of statistical significance, favoring continuous glucose monitoring
compared with conventional treatment. Five patients in the conventional treatment group
and 1 patient in the continuous glucose monitoring group had severe hypoglycemia. During
washout when patients used conventional therapy, 7 patients had severe hypoglycemia.

COMCLUSIONS AND RELEVANCE Among patients with inadequately controlled type 1diabetes
treated with multiple daily insulin injections, the use of continuous glucose monitoring
compared with conventional treatment for 26 weeks resulted in lower HbA, .. Further
research is needed to assess clinical outcomes and longer-term adverse effects.

JAMA. 2017;317(4):379-387.



Effectiveness of continuous
glucose monitoring in
maintaining

glycaemic control among people
with type 1 diabetes mellitus:

a systematic review of
randomised controlled trials

and meta-analysis

Teo E, Diabetologia 2022

Mean Difference

Mean Difference

Study or Subgroup Mean Difference SE Weight 1V, Random, 95% CI IV, Random, 95% ClI
MDI

Ajjan et al (2016) [48] -2.95 2.4 4,1% -2.95 [-7.65, 1.75] =
Beck et al (2017) [49] -5.47 1.42 5.8% -5.47[-8.25, -2.69] —_—
Bukara-Radujkovi€ et al (2011) [51] -3.28 3.17 3.0% -3.28 [-9.49, 2.93]

Heinemann et al (2018) [55] 1.09 1.53 5.6% 1.09 [-1.91, 4.09] —T
Lind et al (2017) [41] -4.7 1.09 6.5% -4.70[-6.84, -2.56] —

Mauras et al (2012) [56] 0 1.42 5.8% 0.00 [-2.78, 2.78] —r—
Raviteja et al (2019) [57] -4.15 3.39 2.8% -4.15[-10.79, 2.49]

Subtotal (95% CI) 33.6% -2.66[-4.90, -0.42] i
Heterogeneity: Tau? = 5.35; Chi? = 17.11, df = 6 (P = 0.009); I* = 65%

Test for overall effect: Z = 2.33 (P = 0.02)

csiu

Bosi et al (2019) [58] 0.98 1.31 6.0% 0.98 [-1.59, 3.55] ——
Kordonouri et al (2012) [54] -1.09 2.4 4.1% -1.09 [-5.79, 3.61] S— Y —
Olivier et al (2014) [46] 0.55 7 0.9% 0.55[-13.17, 14.27]

Subtotal (95% CI) 11.0% 0.51[-1.72, 2.73] E=
Heterogeneity: Tau? = 0.00; Chi? = 0.57, df = 2 (P = 0.75); I? = 0%

Test for overall effect: Z = 0.45 (P = 0.66)

MDI/CSII

Bolinder et al (2016) [47] -0.11 0.98 6.7% -0.11[-2.03, 1.81] =
Boucher et al (2020) [50] -7.65 4.15 2.1% -7.65[-15.78, 0.48] ”

Dicembrini (2020) [39] -3.61 1.86 5.0% -3.61[-7.26, 0.04]

Laffel et al (2020) [52] -4.37 2.19 4.4% -4.37[-8.66, -0.08] —— |
Langeland et al (2012) [40] 1.09 0.77 7.0% 1.09 [-0.42, 2.60] T
Little et al (2014) [53] 1.09 2.3 4.2% 1.09 [-3.42, 5.60] S —
Pratley et al (2020) [60] -3.28 1.42 5.8% -3.28 [-6.06, -0.50] T
Riveline et al (2012) [59] -5.68 1.53 5.6% -5.68 [-8.68, -2.68] .

Thabit et al (2020) [43] -8.31 2.84 3.4% -8.31[-13.88, -2.74] —
Tumminia et al (2015) [44] -7.21 1.64 5.4% -7.21[-10.42, -4.00] ——

van Beers et al (2016) [45] 0 1.53 5.6% 0.00 [-3.00, 3.00] —
Subtotal (95% CI) 55.3% -2.98 [-5.03, -0.92] <
Heterogeneity: Tau? = 8.55; Chi? = 47.65, df = 10 (P < 0.00001); I> = 79%

Test for overall effect: Z = 2.84 (P = 0.004)

Total (95% CI) 100.0% -2.48 [-3.87, -1.09] <o
Heterogeneity: Tau? = 6.61; Chi? = 72.53, df = 20 (P < 0.00001); I> = 72% 'r_20 —iO 5 11'0 20’

Test for overall effect: Z = 3.50 (P = 0.0005)
Test for subgroup differences: Chi? = 5.96, df = 2 (P = 0.05), 1> = 66.4%

Favours [experimental] Favours [control]



Frecce di tendenza

Recommendations for Using Real-Time
Continuous Glucose Monitoring (rtCGM)
Data for Insulin Adjustments in Type |

Diabetes
Jeremy Pettus, MD' and Steven V. Edelman, MD'

Adjusted Glucose Value for Dosing

—

Glucose is not increasing/decreasing
>1 mg/dl (0.06 mmal/l) per min

No Adjustment. Dose for current glucose value.

Adjust UP - current value plus 50 I'I'lgfdl

Glucose increasing 1-2 mg/dl Actual Range; 30-60 mg/d!

(0.06-0.11 mmol/l) per minute

Adjust UP — current value plus 75 mg/d|

Glucose increasing 2-3 mg/dl Actual Range: 60-90 mg/d!

(0.11-0.17 mmol/l) per minute

I I Adjust UP -- current value plus 100 mg/dl

Glucose increasing >3 mg/dl
(0.17 mmaol/l) per minute

~

Glucose decreasing 1-2 mg/d|
(0.06-0.11 mmol/l) per minute

|

Glucose decreasing 2-3 mg/d|
(0.11-0.17 mmel/1) per minute

11

Glucose decreasing >3 mg/dl
(0.17 mmaol/l) per minute

Actual Range: 80-150 mg/d!

Adjust DOWN -- current value minus 50 rng/dl
Actual Range: 30-60 mg/d!

Adjust DOWN -- current value minus 75 mg/dl
Actual Range: 60-90 mg/d!

Adjust DOWN -- current value minus 100 mg/dl

Actual Range: 90-150 mg/d!

The most conservative response fo down armows is to delay insulin administration untl/ the
trend arrow tums honzontal.

Pettus J, Eldeman SV: J Diab Sci Tech 2017



MICROINFUSORI

» CSlI: continuous Subcutaneous Insulin Infusion,
microinsufore insulinico

» CSIl + CGM (continum glucose monitoring) sistema
non integrato

» SAP: sensor augmented insulin pump, microinfusore
integrato con sensore per il monitoraggio glicemico in
tempo reale (RT-CGM) assemblati in un unico sistema,
detto integrato

* con funzione LGS: low glucose sospend: microinfusore con sensore

integrato in grado di sospendere infusione di insulina basale per 2 ore in
caso di ipoglicemia

* con funzione PLGS: pre low glucose sospend:

sospensione predittiva




...E 1l futuro?



Penne intelligenti

1992
NovoPen 3 2007
First insulin HumaPen
1985 pen with Memoir 2017
NovoPen possibility of | | First insulin InPen
1922 First reusable || resetting the pen with First smart
Insulin syringes insulin pen msulin dose memory insulin pen

v

1920s

L

|

1989 1999 2010
NovoLet NovoPen 3 GensuPen
First Demi First insulin pen with
prefilled First 0.5-unit lateral trigger and
insulin pen increment visible signal
msulin pen indicating the end of
dose mjection

Masierek M. et al. Front Endocrinol (Lausanne). 2022 Mar 8;13:827484. doi:
10.3389/fendo.2022.827484.



Penne intelligenti
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Can Smart insulin pens help in a more technological world?

: Clinical SHARED DECISION MAKING
Expertise & .
D LESS PERSON-CENTERED CARE

Smart” Insulin Pens CGM

Patient

Smart Insulin Pumps Digital Health Tools




Insulin Pen roadmap

Legacy Tracking Smart
Insulin Delivery Insulin Pen (TIP) Insulin Pen (SIP)

Smart
insulin Pen,
with Dose
Calculator

Tracking Real-Time Iintegrated
Insulin Pen Tracking Tracking
Insulin Pen Insulin Pen

Vial / Syringe

Traditional
Insulin Pen

Retrospective,

accurate dose data Real-Time dose Integrated diabetes
No tracking or data_ with IOB and f‘nanager‘n.em r.(-:-ports Insulin dose_
decision support reminders WIU_] . including insulin ca_lculaior WIFh auto
cloud connectivity doses, carbohydrates, prime detection and

individualized
settings (e.g. ICR, ISF,
Target BG, DIA)

glucose

Kerr D. et al; Endocrine Today 2019; 17 (5): 20-21

Smart

Insulin Pen,

with Advanced
Decision Support

Features may include
weight based setup,
basal titration,
clinical variable
learning, education
modules, coaching



« Smart pens can support good injection
behaviour, with fewer missed and more well-
dosed mealtime injections and greater time in
glycaemic range. This could lead to better
glycaemic control

Time in range

N
]

« Time spent in normal glycaemic range
increased significantly from
9.2 to 11.1 hours/day (P<0.001)

« Reductions in hyperglycaemia and level 2
hypoglycaemia were also observed

o
|

Difference from
baseline (h)

1
N
]

Time in range Timein Timein Time in
(70-180) hyperglycaemia hypoglycaemia hypoglycaemia
(>180) level 1 level 2
(54-70) (<54)

Smart pen users with T1D saw a 43%
decrease (P=0.002) in the average daily
number of missed mealtime doses

Glycaemic level (mg/dL)

T1D, type 1 diabetes mellitus.
Adolfsson P, et al. Diabetes Technology & Therapeutics. 2020;22(10): 709-718.



Rechargeable Smart Insulin Pen

Calculate Dose

118 mpat

Current Glucose

Warshaw H. et al; The Diabetes EDUCATOR, 2020



Rechargeable Smart Insulin Pen data report

o Missed Doses Dosing Behavior
Glucose Data Insulin Data o

vy High Lomig-ac ting "'H\ Brwali{ast Yo% of dos —
.'l.‘:h . 13 Mgl ¥ o O il :;%?‘\1
3 ¥ m:? Dowes ‘{EI advised “lﬂllﬂlﬂ‘f&:%} 5% of doses L cg-ac ting
iy = " - i - ) i i o j — Rapid-acting 20U
i 1 § CHnf ] i TR 4%
’ k i . Tl 12% of doses > W 42% | i
“‘-ri.'lri.-ﬁw alvised ':'-g:% -:-_:_.4,1 .
&4 mg/dL 2.6 S
Glbucose Stansdaded Avg. Rapid-acting Doses
[ewiatiomn Per Ud}'
=3

Warshaw H. et al; The Diabetes EDUCATOR, 2020



Pre-filled Pen Smart System

“SMART PEN” “Smart Button” Compatible Apps

? - and Software
" ' —
(basal insulin) M
y

P e - - | . - ‘ -
n
(mealtime insulin)

Diabetes
] ))>> GB management

P

app

(fast-acting mealtime insulin)
* Device that can be attached to the Smart Pen

The “SMART PEN” is a modified version of doseknob -
existing prefilled disposable insulin pen * Aids the compatible mobile application in the
automated logging of insulin dose information

designed to work with the Smart Button.



A Clinical Proof of Concept study with SMARTPEN — jn 12 T1
diabetes centres in Sweden: a non-interventional study

Fagerst

SMART PEN  data downloaded at clinic o )

(no app available at this early stage) . fi“kht!;gtm 2l
ikstad KnQKﬁH‘QO ) §6der-r5ta
O Number of units injected P ) Slihiieet g =
K./ 21), K

1 - s Karolinska
O Date and time of dosing P ol Huddinge
Uddevalla L‘dkgpmg Ski)'o‘dde 1 LinkgPing ( 1 6)
Sahlstan 2
Grenska
()
g Borgs'ee ) Vastervik
Kuku ngsbacka, Vet Gotlind
(71) 7. 38 Oskarsharn
Varberg 4
V.“ig‘qé
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' -~ (36)
), .
1 E4 |

r [EE] Karlskrona
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o
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Ed

Pens downloaded in collection period

*
Questo prodotto ha ottenuto la certificazione CE manon & (TOta I . 270 )
disponibile sul mercato.
Increased Time in Range and Fewer Missed Bolus Injections After Introduction of a Smart Connected Insulin Pen.Adolfsson P, Hartvig NV, Kaas A, Mgller JB, Hellman J. 39

Diabetes Technol Ther. 2020 Oct;22(10):709-718. doi: 10.1089/dia.2019.0411. Epub 2020 Mar 11.
Adolfsson P. et. al. ADA 2019: Improved Insulin Adherence after Introduction of a Smart Connected Insulin Pen. 126-LB



Key take-aways

Time and effort required to track
insulin doses can be challenging’

Missing insulin doses can reduce
time in range and can increase
time above range?

Complexity of diabetes
treatment?® can cause emotional
distress and reduce medication
adherence?

HCP, healthcare provider.

Smart pens can lead to improved
adherence and time in range>

Electronic logbooks may help HCPs
and patients optimise their time®

Digital solutions help to address
challenges in diabetes management’

"Peyrot M, et al. Diabetic Medicine. 2012;29(5): 682-689; 2Edwards S, et al. Poster presented at: International Conference on ATTD; 19-22 February 2020; 3American Diabetes Association. Diabetes Care. 2019;42 Suppl 1: S1-S193;
4Polonsky WH, et al. Patient Preference and Adherence. 2016;10: 1299-1307; 5Adolfsson P, et al. Diabetes Technology & Therapeutics. 2020;22(10): 709-718; ®Hinnen DA, et al. Journal of Diabetes Science and Technology. 2015;9(2):

293-301; "Warshaw H, et al. The Diabetes EDUCATOR. 2020;46(S4): 3S-20S.



Presente e futuro

Pancreas artificiale

Microinfusore di insulina in continuo senza
catetere
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Conclusioni

Il diabete e tra le patologie croniche a piu alta incidenza e prevalenza con una
elevata mortalita per complicanze cardiovascolari e renal..

| farmaci innovativi e i nuovi dispositivi, come device, sensori e microinfusori
migliorano Paderenza alle cure, la qualita di vita dei pazienti e migliorano gli
outcome clinici, riducendo in maniera significativa il rischio di ipoglicemie

L’applicazione appropriata delle Linee Guida, potrebbe generare una riduzione
delle spese legate ai ricoveri, spese diagnostiche et al, riducendo il rischio di

mortalita per eventi cardiovascolari, scompenso cardiaco, progressione della
nefropatia

L’innovazione tecnologica e farmacologica, pur generando un lieve aumento dei
costi per i farmaci nel breve termine (7-8% dellintera spesa sostenuta per i pz
diabetici), riduce in maniera significativa i costi globali nel medio/lungo termine,
con un impatto positivo sulla vita delle persone affette da Diabete e delle loro

famiglie.
44
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PILLSID system schematic depiction and
prototype

SCIENCE ROBOTICS | RESEARCH ARTICLE
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PILLSID IN VIVO TESTING

SCIENCE ROBOTICS | RESEARCH ARTICLE
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