\Oq ov. Opedal iera

A s @ Universitaria

O\(b Luigi Vanvitelli

X f&\\(b
N

' PEIEQ?_IX%(?&A U@ﬁi@%ﬁcﬂc@ def sistemi Smart

DEL DA BET]E r MT@ | sulla qualita eli vita @
DALLA SMARTMDI P sull’aderenza alla terapla

ID CLOSED L2OF

Michela Petrizzo
U.O.C. Endocrinologia e Malattie del Metabolismo
Direttore: Prof. Katherine Esposito
A.O.U. Universita degli Studi della Campania
Luigi Vanvitelli




S
O
‘QQ)
. _—y . . e . @ . . .
La sottoscritta dichiara di aver ricevuto negli ultimi due anni g@@penm o finanziamenti
dalle seguenti Aziende Farmaceutiche e/o Diagnostiche: ,\\,bo’b‘ R
@ &
PN
. . C‘)\Q). 8\\’0
- Farmaitalia S &
N
’(}(b‘Aé
S
[ )
SR
0° &
P
L o
< ¥

Dichiara altresi il proprio impegno ad astenersi,vke%{@g\nbito dell’evento, dal nominare, in qualsivoglia modo o forma,
aziende farmaceutiche e/o denominazione com cz\g?e e di non fare pubblicita di qualsiasi tipo relativamente a specifici

prodotti di interesse sanitar® @g@maci, strumenti, dispositivi medico-chirurgici, ecc.).
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Blood glucose data may come to you in v,@‘i*q’i’ous formats

BLOOD GLUCOSE TEST RESULTS mmol, COMMENTS
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Written logbook?

TIRs
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Digital logbook

Data for a hypothetical patient. ”\\

aWritten logbooks can be problematic for patients and t CPs 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 ). ¢Includes percentage of values <3.0 mmol/L (<54 mg/dL).

AGP, ambulatory glucose profile; BG, blood gluco@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.



Do we have all the relevant m}ﬁrmatlon”
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Digital logbooks and A@P@@ports can provide
data on glucose cogség\tf?atlon
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# But what if tecla,hg&pgy were available to also
provide ins I¢ﬁ—dbsmg information?
ESH o

Usmg{&@betes technology to monitor

\ s @fﬁcﬁlucose and insulin injections can
Diabetes Management e S mprove life and health.’
A@

1. American Diabetes Association. Diabetes Care. 2021;44(suppl 1):S85.



Adherence to Diabetes Medication
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The gxtent o .Wh'.Ch S Pt S be“?“"m oM & Encompasses the idea that the HCP and
in taking medication corresponds with ,\ﬁ\, @ :
: \V'.Q the patient are equals and that the
agreed recommendations from an HCP <& & S :
. . A person with diabetes makes informed
regarding timing, doses, frequency, and™. 2 -
: v . decisions
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HCP, healthcare professional.
1. Osterberg L, et al. N Engl J Med. 2005;353:487-497; 2. Chakrabarti S. World J Psychiatry. 2014;4:30-36.



Example of Non-Adherence
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Taking higher or P

lower dose than

prescribed e

@ Forgetting to take

a dose

0
1. WHO. 2003. World Health Organization Ge@.\ra. Accessed October July 8, 2024. hitps://www paho_org/en/documentsiwho-adherence-long-term-therapies-evidence-action-2003; 2. Osterberg L et al. N Engl J
Med. 2005;353:487-497; 3. Marcum ZA, et al. Clin Geriatr Med. 2012;28:287-300.



Number of injections

Donnelly LA, et al; DARTS/MEMO collabor

n. QJM. 2007;100:345-350.
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78.3% adheren%%e é\g\\

60.8% adherence
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More Complex Insulin Regimens Lead to L%Wer Adherence

N
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N . .
<289 In patients with
N\

diabetes, there was
an inverse
relationship between
adherence and the
number of daily
insulin injections
(P<.0001)




Diabete tipo 2 Dlabetef'po 1

Distribuzione dei pazienti per intensita di trattamento anti-iperglicemizzante (%) Distribuzione dei pazienti @1‘ se@ema di trattamento insulinico (%)
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2,8 X - OV,6

24,1

» Solo Dieta
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= Iporali e/o GLP1-RA VDI
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= Insulina 6 S Schemi con premix
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Il 2,8% dei pazienti visti non utilizza trattamenti farmacologici, il 65,0% d @en&@lhua
é:&"/

solo anti-iperglicemizzanti orali/altri farmaci iniettabili diversi dall'insulina e il Oé@izza insu- 11 19,8% dei pazienti ¢ trattato con microinfusore, il 79.6% con schemi basal-bolus e meno
lina, da sola o in associazione ad altri farmaci anti-iperglicemici. \C) . O(\ dell'1% con schemi che includono l'insulina premiscelata.
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Dlajﬁngé tipo 1 in terapia MDI: HbA1c 7.7+1,3

Qpi’\aﬁete tipo 2 in terapia MDI: HbA1c 7.7+ 1.5
Q\fo




Errors in Insulin Dosing Are a Barrier to Informed (Qﬁcision-Making
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Low Medication ) @‘\(b@g Inadequate Initiation
Adherence Errors é}é\%@ or Titration
&5
. . R :
=  Approximately 1in 4 E Q/Moo@ medication = More than 1in 2 PwD
meals are associated \@3\ qaors with insulin could not calculate an
with late or missed ,ﬁ Q}éﬂ]an with any other insulin dose based on a
insulin bolust! ,@6\@4 type or class of drugll blood glucose reading or
& 2
o A - ;0 @ a specified carbohydrate
1 in 3 people with L ° intakel]

diabetes report basg& 9
insulin dosing & ¢®

' izl O
irregularity Q\(bQ

1. Norlander LM, et al. Diabetes. 2018;67(Suppl 1):992-P; 2 Peyrot M, et al. Diabet Med 2012;29:682-689; 3. Pa Patient Saf Advis. 2010:7:9-17; 4. Zaugg SD, et al. Clin Diabetes. 2014;32:152-157



Terapia MDI: sfide cliniche

Iniezioni di insulina dimenticate o

E Dimenticare due iniezioni di insulina alla settimana puo causare un a%ﬁggﬁi dell’HbA1c di almeno lo 0.4%.’
@
NS
Dosaggi non calcolati correttamente é}é‘fb.a\@\
Piu del 60% delle persone necessita supporto nel calcotB g%\I propri dosaggi di insulina.?3
é\(bg@
NS

R\ Iniezioni effettuate in momenti non corretti 066 .\60
E E 20-45% delle persone con diabete riferisce d'@&g&effettuato delle iniezioni nel momento sbagliato.®

Sovrapposizione degli effetti delle iniezio '

Difficolta nel calcolo dell’insulina attiv ¢ Bortare alla sovrapposizione e quindi all’ipoglicemia. 4

: . X i\\(\ i
O Mancanza di reportistiche accurat&uél% terapia MDI
@ La mancanza di dati accurati su@%ga%gi e le iniezioni effettuate e una barriera significative
+T== allottimizzazione delcontro%bq’ Li\@ﬁemico.3
Limitate informazioni su c%‘ﬁe\u ilizzare i valori di glucosio forniti dal CGM
Quando si utilizza il CGM, i{zﬁ%a'\g’nte necessita di essere educato e formato sul corretto utilizzo i dati

del monitoraggio in cqﬁg\@n $del glucosio per prendere le decisioni terapeutiche di tutti i giorni.

1. Randlov, J, Poulsen, JU. How Much Do Forgotten Insulin Injegtions I\gter to Hemoglobin A1c in People with Diabetes, J Diabetes Sci Technol. 2008; 2(2):229-235.

2. Cavanaugh, K, et al. Association of numeracy and diab, control. Annals of Internal Medicine 2008; 148(10):737-746.
3. Klonoff DC, Kerr D. Smart Pens Will Improve Insulir@@py. J Dia Sci & Tech, 2018;12(3):551-553

4. Walsh J, et al. Confusion regarding duration of insullWaction: a potential source for major insulin dose errors by bolus calculators. J Diabetes Sci Technol. 2014;8(1):170-178.
5. Robinson S et al. Missed and mistimed insulin doses in people with diabetes: a systematic literature review. Diab Technol Ther 2022: DOI: 10.1089/dia.2022.0164.



For many reasons, &
Non-Adherence Is Prevalent in Peoplg\eﬁvmg with T1D
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Up to 43% of people with T1D People with T@ @re asked if in the last month

(18 to <26 years of age) miss they had 1). w@&en 2) mistimed, 3) deliberately
=1 mealtime insulin injection per week’ sklppgcf’ g?4) adjusted their dose without

® ¢ consulting their HCP2
50 - m Before-meal dose m During- or after-meal dose (0 Q}
O
@6 X Answered “yes” to:
40 @0 b\
O X .
,\’/\,‘ & 0 questions

(24
o

1-2 questions

N
o

Missed 21 Bolus Per Week (%)
)

o

6to<13 13to<18KQ(b 191810 <26

e
e

O
T1D =type 1 diabetes.
1. Datye KA, et al. J Diabetes Sci Technol. @@ﬁ 2(2):349-355. 2. Gomes MB, Negrato CA. Diabetes Res Clin Pract. 2016;120:47-55.



Mealtime insulin: \o@
mismatch between recommendaﬁans and reality

NAN4
- Mismatch between insulin action and PPG elevations \\"> ©

could result in elevated HbA1c 2 \y@e of mealtime insulin injection’
.

- Given that premeal insulin administration is associated )
with decreased self-report of missed meal insulin doses (g\(‘)@@
and lower HbA1c' S %é\

- Hypoglycaemia is less likely in those who dosed insylén o

before meals than those who dosed with or after? <\j\/ Q

- Currently available rapid-acting insulin analog@es},é’e g.,
insulin lispro, insulin aspart) are recommendéd E\Q%e
injected 15-20 minutes before meal cons Q\@‘Bn to
provide optimal PPG? Q\ &P

P @
- Currently available ultra rapid- actl |Nsul|n analogues®
(e.g., insulin lispro, insulin aspart r@*ecommended to be m Several minutes before meal M Immediately before meal
injected 0-2 minutes before meé @@?hsumptlon to provide

optimal PPG*# {\\
o°

aUltra rapid-acting insulin analogues may not be availa all countries.
HbA1c, glycated haemoglobin; PPG, postprandial gl
'Datye KA, et al. Journal of Diabetes Science and Technology. 2018;12(2): 349-355; 2Tamborlane WV, et al. Current Medical Research and Opinion. 2017;33(4): 639-645; 3Slattery D, Amiel SA, Choudhary P. Diabetic Medicine. 2018;35(3): 306-316;

m During meal B After meal



The time and effort required to tgséck insulin
doses can be challen gmg
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21.6 25% 1/3(&2 S >60% 30%

@
bolus insulin doses of all required PwD say their of people
missed mealtime insulin sti o routine treatment regimen is misrepresent or
doses missed ?\Q .\(\’0 challenging and withhold information
People with diabetes PwD on mealtime insulin. <<>/ %%Ited in >3 days of dlsruPtW_e tcod 3 from proylders due4t°
(PwD) in a 30-day period Missed almost 1 dose§\ dfissed or incorrect dosing everyday life fear of judgement
on average?®' day on averageb2 \@ each monthe:3

Missing doses can reduce TIR ax:d can increase TAR

aA cross-sectional study in people with T1D or insulin-using people@%
bA 12-week observational study in PwD with HbA1c 264 mmo[/
¢An internet survey of 1250 physicians and a telephone surv
dPwD considered that insulin regimen adherence was d|ff|

their regimen involved too many injections, reqwred &

DM, diabetes mellitus; HbA1c, glycated haemogloby
'Edwards S, et al. Poster presented at: Internatlon onference on ATTD; 19-22 February 2020; 2Polonsky W, et al. In: International Conference on ATTD; 19-22 February 2020; 3Peyrot M, et al. Diabetic Medicine. 2012;29(5): 682-689
4Beverly EA, et al. Diabetes Care. 2012;35(7): 1466—1472; SAmerican Diabetes Association. Diabetes Care. 2019;42(Suppl 1): S1-S193; 8Polonsky WH, et al. Patient Preference and Adherence. 2016;10: 1299-1307.

The complexity of DM treatment®

T

[
;ng three or more insulin boluses daily.

can cause emotional distress and
‘%

reduce medication adherence®

ecau hey were too busy, travelling, or reluctant to inject in public,

ration at the same time each day or was too complicated.
people with diabetes; TAR, time above range; TIR, time in range; T1D, type 1 diabetes mellitus; T2D, type 2 diabetes mellitus.



Smart pens can lead to improved adherence
and time in range+:

o
o

.

* 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
F

Time in range

* Time spent in normal glycaemic range O F° SE
. o A B
increased significantly from ,@5 é\Q g 2
9.2to 11.1 hours/day (P<0.001) Q@.(@Q é o

E o]

. . ) v .
* Reductions in hyperglycaemia and level%&’@oﬁ\q’

- O
hypoglycae mia were a lSO 0 bse rved @ \é\o Time in range Time in Time in Time in
6’0 AQ (70-180) hyperglycaemia hypoglycaemia hypoglycaemia
(>180) level 1 level 2

(54-70) (<54)

Smart pen users with T1D saw a 4388 G

decrease (P=0.002) in the averag&?ﬁg

number of missed mealtime dpse&’
S

N R

O
R

. . N\

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

Glycaemic level (mg/dL)




American From: Association Between Treatment Adherence and Contin&is Glucose

Diabetes Monitoring Outcomes in People With Diabetes Using Smarsfﬁsulln Pens in a
. Association. Real-World Setting ‘Q®
Q\’b
Association Between Treatment Adherence and Continuous Glucos rlng Outcomes
in People With Diabetes Using Smart Insulin Pens in a R d Setting
METHODS
Retrospective real-world analysis of observational data2 from 3,945 adults éﬁfg Q’Sbetesb from 16 countries (Europe
@ and Japan) self-administering basal® and bolus® insulin using a smart j éé}l (NovoPen 6 or NovoPen Echo Plus)
alongside CGM.® 703
o, - \° . . f
S Treatment adherence and smart insulin pen engagement wer ss&ﬂ%’ed over 14-day periods through missed basal
and missed bolus? insulin doses, and Y r@
U ~7
RESULTS 0@ é\%
M:sat?n::g:e::gﬁégﬂz?:zz}aor}d ﬁ Over a 14-day period(One r&sed basal insulin dose or one missed bolus insulin
occurrence over a 14-day period o dose was aSSOCIa 'tb\
Missed basal insulin doses: 0.19 ‘ a signific c\@?e in the percentage of TIR (3.9-10.0 mmol/L) of -2.8% and =1.7%
Missing = 1 basal dose: o ; 0 0
{716% (@5% C11116.5%, 18.7%) ‘ a s[grg@ﬂt&(&ase in GMI score of +0.2% and +0.1%
S - - _
Missed bolus insulin doses: 6.0 S ns@in pen engagement was positively associated with gly.cemlc_outcgm.e.s.
Missing 2 1 bolus dose: éib @Ve 4-day period, was associated with a significant
99.1% (95% CI: 98.7%, 99.4%) &b in se (+0.5%) in percentage of TIR (3.9-10.0 mmol/L).
A
These data highlight the challen@e;@adhenng to basal-bolus insulin treatment in a real-world setting. Missing two basal or
four bolus insulin &e @ver a 14-day period was associated with a clinically relevant decrease of > 5%
OQQ’ \06 in the percentage of TIR (3.9-10.0 mmol/L).

N
3Data collection period: March 23, 2021-July 8, 2 onsegtedMo sharing anonymous data. cInsulin degludec. dInsulin aspart or fast-acting insulin aspart. ®Data from smart insulin pens and CGM devices were aggregated into 14-day periods. A missed basal
i i e %secuwe doses. %A missed bolus insulin dose was defined as a meal with no bolus insulin injection within the window of 15 min before to 1 h after the start of a meal, with meals detected from the
ad

insulin dose was defined as a window of > 40 en tw
as a proxy for smart insulin pen engagement, CGM, continuous glucose monitoring; GMI, glucose management indicator; SD, standard deviation; TBR, time below range; TIR, time in range.

CGM signal. "The number of days with a dat
O
Diabetes Care. 20242&(6):995-1003. doi:10.2337/dc23-2176

Date of Download: 3/24/2025 Copyright © 2025 American Diabetes Association. All rights reserved.



diabetology ﬁn\p\py

Article

Conclusi%ﬁ‘s The transition to the
Smart I@SI system significantly
enh@ﬁced glycemic control by lowering
n3e n@ucose levels and increasing

Real-World Life Analysis of a Continuous Glucose Monitoring an(&zm %@'hese findings highlight its efficacy

Smart Insulin Pen System in Type 1 Diabetes: A Cohort Study N

@lmprovmg hyperglycemia

@ ,g\ management while maintaining a

Paola Pantanetti ', Giovanni Cangelosi L+*() Sara Morales Palomares 20, Gaetano Ferrara °, Federico Efdnd@h
Stefano Mancin >*{), Gabriele Caggianelli ®/,, Mauro Parozzi 7", Marco Sguanci %+ and Fabio Pet;s

stable risk of hypoglycemla.

é‘&le 5. Comparison Between Standard MDI and Medtronic Smart MDI.
1 T | S@ C}\A ]_1st 14 DFHSXLEL
Sl.lll'l.l‘llfll'y s of Onjﬁonttl?;ﬁ -Value
a0 ] . 7€,® \ Statistics Old herapy New Thera P
(a) Change in SG mean 7 6 =17 Y
g U Available Measures (%) 17 (100.0%) 17 (100.0%)
;E y — from standard MDI to (\:s\é éQK( Q/dL Mean + 5D 1725+ 253 158.5 £ 26,5
2 =0 SN mg - 0.035
. . N Median (IQR) 171.0 (158.0-189.0) 1535 (142.2-176.7)
Smart M DI’ \0,% Min-Max 116.7-230.0 119.2-222.9
' N\
vQ%eq@or Glucose (SG) decreased from 171.0 mg/dL to 153.5 mg/dL (p = 0.035)
e P e it e {<>/ \\0') Min-Max 0.5-43.0 0.0-38.6
(a) \2\ @ Available Measures (%) 17 (100.0%) 17 (100.0%)
\C) O(\ ) Mean + SD 403 +150 34 =163
’b® KQ\ TAR (%) Median (IQR) 39.0 (35.0-46.0) 342 (19.8-41.3) 0015
O Min-Max 5.9-76.0 5.4-66.0
\’b (b - - - - - - -
J— | —‘ (b) Ch czﬁgquﬁ’TlR Time In Range (TIR) increased from 58.0% to 64.4% (p = 0.005)
P ro ar 0 Available Measures (%) 17 (100.0%) 17 (100.0%)
== roftagdard MD
Mean + SD 557 + 137 658+ 15.6
o b DI. TIR (%) , 0.005
Median (IQR) 58.0 (48.0-63.2) 64.4 (38.0-77.6)
e —— TP —— Q< Min-Max 23.0-82.0 33.1-93.9
(b) O\(b

Diabetology 2025, 6, 7. https://doi.org/10.3390/diabetology6010007

Time above range (TAR; >180 mg/dL) decreased from 39.0% to 34.2% (p = 0.015)



Review Article

Journal of Diabetes Science and Technology
- L] L] - |—|0
The Utility of Smart Multiple Daily © 2025 Disbetes Technology Sociec
- . - . Article reusse_guidelines: B
Inlecf:lon Systems in Inten§|ve . T
Insulin-Treated People With Diabetes: PR
. ™ Sage
An Italian Expert Consensus
Francesco Giorgino, MD', Riccardo Bonfanti, MD?,
Filomena Castaldo, MD?, Concetta lrace, MD* 1,
Andrea Laurenzi, MD%%, Claudio Maffeis, MD’,
Giovanni Pappagallo, PhD®, Dario Pitocco, MD?,
Ivana Rabbone, MD'?, Emanuela Zarra, MD'!, and
Andrea Enzo Scaramuzza, MD'?
X0
S
& &’_
Improved Adherence to @S’u@@ herapy

A

|.  Adherence to insul@tﬁe@apy is often problematic but can
be improved by n°a nistration tracking system (dosage,
timing, timingg@ithadespect to meals, and forgotten boluses).

2. A Smart sﬁtqém allows programming of reminders,
alerts, a@ﬁﬂs related to insulin bolus administration/
glycemic \\tgﬁjes and suggests appropriate interventions.

3. T %I@ﬁy to record the therapy administered and highlight

Q‘& \@ps or inadequacies retrospectively can help people with
.\\’bog)iébetes to manage their therapy.
N\

Journal of Diabetes Science and Technology. 2025;0(0). doi:10.1177/19322968251316577
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ORIGINAL RESEARCH ARTICLE

Patients’ Preferences for Connected Insulin Pens: A Discrete Choice
Experiment Among Patients with Type 1 and Type 2 Diabetes

Jaein Seo'® - Sebastian Heidenreich?( - Esraa Aldalooj?(® - Jiat Ling Poon>® - Erik Spaepen*(® .

Elizabeth L. Eby*® - Rachel S. Newson>®

Accepted: 3 November 2022 / Published online: 28 November 2022
©The Author(s) 2022

Key Points for Decision Makers

This study of adults with diabetes in the USA and UK
showed that most (75%) would prefer to inject insulin
with an insulin pen connected to a mobile app, rather

than with a non-connected insulin pen.

Most people in the study preferred connected insuli
pens over non-connected pens because they can al@n@
ically log insulin doses and record glucose le'f%lgfb @\’b

A minority (9%) remained skeptical of EDQ@?@%ISUHH
pens but could be convinced if the pen
beyond insulin dose and glucose lﬂgﬁggﬁﬂle others
(16%) would not use any conne-;%@insulin pen.

N\
https://doi.org/lO.1007/s40271—022—006@—x

s oRera¥features

Relative attribute importans:eb.(RAl)
A\
&N

x4
O 39.9%
Dosing support Q\c') I {
Q
£y llv\
Glucose monitoring 6\0\ (b‘§' I |
’\ I 1
D . A
a4 AN\,
& O |46
N _oN :
Additional features r} 2 ——
R
X"
NHRY 13.6%
Data sha@g’ ub | i
o7 9
(
> _°
(g\ ﬁQ) 2.9%
@ ce
Q
%C)
] 10 20 40 50
RAI{95% Cl)
Characteristic Orverall USA UK
(N = 540) (N =1336) (N =204)
Previous use of an app for diabetes, n (%)
Currently using one app 106 (19.6) 61 (18.2) 45(22.1)
Currently using more than one app 15 (2.8) 6 (1.8) 944
Not using any more 31 (5.7) 20 (6.0) 1154
Not used any, but willing to try 286 (53.00 179 (33.3) 107 (32.5)
Mot used any, and not willing to try 102 (18.9) T0 (20.8) 32(15.7)
Diabetes app functions, n {7%)*
Blood sugar tracking 136 (25.2) T7(229) 50 (2800
Insulin dose tracking 60 (11.1) 26 (1.7) 34(16.T)
Data sharing with healthcare provider TR(14.4) 43(12.8) (17
Potential recipients of data sharing, n (%)*
Healthcare professional 475 (88.0) 301 (89.6) 174 (85.3)
I would not share my data 52 (9.6) 28 (R.3) 24(11.8)
Reasons for not sharing data, s (%)
Concern about data privacy 28 (5.2) 19(3.7) 944
Prefer sharing manually/verbally 23 (4.3) 10 {3.00 13{6.4)

“Responses were not mutually exclusive
Experience using an app for diabetes




Facilitating Positive Behaviors and Well-being to Improve Health Outcomes @

Table 5.7—Psychosocial concerns and their association with diabetes-related cutcomes in adults with type 1 diabetes \()
Increased Increased Decreased Comorbid \,O
Increased Increased Increased macrovascular microvascular self-care psychosocial Decreased Increased \06
AlC blood pressure cholesterol complications complications behaviors concerns quality of life mortality . @,
Diabetes distress +++ ? + +H+ +++ +++ +++ +++ ? . O\ ‘\
(406,528-530) 6\ ’\Q"
Depression and depressive +H+ ? +H +t+ ++ ++ +H+ ++ it @. ‘@
symptoms Q 6\
(528,529,531,532) \{O' %\
Anxiety (359,533,534) . ? ? ? ? o . . @ @
Disordered eating 4 ? ? ? +++ +++ +H+ +Ht @ ++@

behaviors (insulin
omission) (535,536)

Serious mental illness ++ ? + ++ ++ ? +++ %O %\ +H+
(schizophrenia, @»
N

personality disorders) @
(537-539) > é
Cognitive impairment +++ +H+ -t +Ht +++ ++ +++° K\ ? +++
(540-544)
o [o2)

X\ 7
+++, strong evidence (consistent findings in multiple studies of good methodological quality or one study of excellent methodological quality); ++, moderﬁ; evid® (consistent findings in multiple
studies of fair methodological quality or one study of good methodological quality); +, limited evidence (evidence from one study of fair methodological @Iity);@no data available.

Table 5.8—Psychosocial concerns and their association with diabetes-related outcomes in adults with type 2 diabetes /\/ Q\Q)
Increased Increased D %\ Comorbid Decreased
Increased Increased Increased macrovascular microvascular -dare psychosocial quality Increased
AlC blood pressure dyslipidemia complications complications A@havi%Q CONCEerns of life mortality
Diabetes distress (545-551) 4 + + 4 o ?:( \ U e o 4
Depression and depressive 44 ++ +44 4 +HE \/ {\Q{- + +H +
symptoms (552-559) Q{(/ @O

Anxiety (358,408,553,560-563) e+ + + t \G)
Disordered eating behaviors

(binge eating disorder, night | | | 6(0 AQ

eating syndrome) (564-567) %
serious mental illness +f- ? ? +++(8\ ®\®+++ i o i e

(schizophrenia, bipolar (b&
disorder) (568-575) Q

Cognitive impairment (576-583) ++ it ++ é +.+()® ++ e+t ++E ++ i+

(\ 44 4 44+ Fes
O

N A
+++, strong evidence (consistent findings in multiple studies of good methodologi%%alitz Q}m study of excellent methodological quality); ++, moderate evidence (consistent findings in multiple
studies of fair methodological quality or one study of good methodological quaﬁ@ﬁ IiQ idence (evidence from one study of fair methodological quality); +/-, inconclusive evidence; ?, no data

available.
O

. Q
Facilitating Positive Heath Behaviors ar@\@ell—being to Improve Health Outcomes:
Standards of Care in Diabetes - 2025. Diabetes Care 2025;48(Suppl. 1):S86-S127
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Review Article

Journal of Diabetes Science and Technology

The Utility of Smart Multiple Daily § 225 Dbors g S
- - - - icle I'EI.ISE-gI.II elines: o
In]ecj:lon Systems in Inten-swe . e el

Insulin-Treated People With Diabetes: gf;:r“mmfhm’dﬂ

An Italian Expert Consensus

Francesco Giorgino, MD', Riccardo Bonfanti, MD?,
Filomena Castaldo, MD?, Concetta Irace, MD* ),
Andrea Laurenzi, MD*#, Claudio Maffeis, MD’,
Giovanni Pappagallo, PhD®, Dario Pitocco, MD?,
Ivana Rabbone, MD!?, Emanuela Zarra, MD'!, and
Andrea Enzo Scaramuzza, MD'?

Influence on Quality of Life and Other Patient-
Reported Outcomes

S
QQQ&even tion of Hypoglycemic Events and Related Anxiety
. &

)

I. Reducing time in hyper/hypoglycemia and increasing time & &6 I. Assessing IOB can reduce the risk of hypoglycemia from

in range improves Qol, and a Smart MDI system can help ?\Q : insulin stacking.

:chlevle theste therapeutic goals while reducing fear of \2{(}/ O\\ 2. Use of a Smart MDI system may reduce hypoglycemia

YPOgycemni. _ , , O (\Q by integrating glucose sensor data in the calculation and

2. The use of Smart MDI promotes patient-diabetologist @\ O > h insulin d

interactions, reduces patient workload by removing the & suggesting the correct insulin dose.

AR\Z 3. These characteristics of a Smart MDI system may reduce fear

data analysis that increases patient awareness of digSdse N2
management, helps the patient define mealtime j ses
and corrective boluses, and provides insulin @%lnder‘s
Clinical studies will establish whether the;g@ave\{%elevant

impact on Qol. \} OQ’
N\

need to compile electronic diaries, facilitates retros
%@ and anxiety regarding hypoglycemic events.
I
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\\‘b
Caratter/stl n/che e demografiche
dei Daz@n lusi nell’osservazione

O - (-g) d .\Q’ R
| = (ol PaAmest T1D (n=33)
')) e ME & @ 15/18
- x @ Diag@& 6@?&9 tipo 1, % pz 100

& age 29,2+10,9

/\/ uc‘g”(a diabete, anni 16,8=11,7

— (\/ qjﬂ (70-180 mg/dl), % 50,5=20,8

Ultimi 14 gg della <<’,\ 5 “TAR (181-250 mg/dl), % 27,9%12,1

- DTSQs / precedente terapia MDI | (X'« 1R (> 250 mga), % 19.8%16.2
-SF12 X0 TBR (54-69 mg/dl), % 1,6%1,6

$

_ SF36 \ Primi 14ggdella & TOR (<54 me/dl), % 0,104
terapia SMART MDY, <° GMI, % 7,508

(2} 6\. CV, % 30,57,/

< )
QKQ) K\OQ I valori sono espressi come media £ deviazione standard,
‘@(b QK Abbreviazioni: TIR, time in range; TAR, time above range, TBR, time below range,
O%\ 4 GMI, glucose management indicator, CV, cogfficient di variazione



Diabetes Treatment Satisfaction WV :ii.
Questionnaire (DTSQY:»

'\"5'0(0'\5\\

Parametri TO T1 > @2p p AM vs AF

L ¥ L ¥ E . i . " i " . ‘ L] L
=) Q14,5678 26.182 £ 5.593 28.818 £ 3 az@&\&’b 0,026 0,757

N\
—> Q2 4(3,4) 3(2,40° & 0,005 0,019
— Q3 3(2,4) 3 (8%) 0,° 0,966 0,061
\’OU‘Q

I'valori sono espressi come media = deviazione Jndgkd o come mediana (range interquartile),

Abbreviazioni: T0: Terapia multiniettiva tradjSonal®, T1: Terapia multiniettiva con SmartMDI.

AM: delta maschi, AF: delia ﬁe@r@ma Q: questions del DTSQs

N
S

&
. BT o .
1 g pasametra el A gadimena BaLgRItamenioy £ consiste ini0 Samangl che riguardano.
. Sq%ﬂmjgg%gﬁﬁdl(@@yamento &\@?&(l)@@
o ST X
) °g @éfl@ﬁlfﬁllcemla (03) 2 AQ’@
onvenienza 2@

* Comprensione del diabetel® @

: <O : :
Raccomandazione del .%u’)rento agli altri
Volonta di continuar® Q}*\

é\\}

&
Q®

Nicolucci A, Giorgino R, Cucinotta D, et al. Validation of the Italian version of the WHO Well-Being Questionnaire (WHO-WBQ) and the WHO-Diabetes Treatment Satisfaction Questionnaire (WHO-DTSQ) Diabetes Nutr. Metab. 2004;17:235-243.
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N
1l questionario SF-12 (Short form health survey) consiste in 12 domande finalizzate all&b?q@}azzone della salute fisica e mentale.
\\% -
Parametri TO T1 &\(b @‘O pAMvsAF
) PCS 51.413 (48.453, 54.780) 52.112 (45.467, 55. 39%?’}'0 \@?21? 0,035
=) MCS 45.772(35.40, 51.99) 50.57(31.99, 55 @ < 0,106 0,332
'o
I valori sono espressi come mediana (ran ébzm‘e@amfej
Abbreviazioni: T0: Terapia multiniettiva tradizionale, T1. é‘mufﬂmemm con SmartMDI.
AM: delta maschi, AF: delta femmine. PCS. State of Pf%ﬁ%ﬂf &palth, MCS. State of Mental health

O

SF12
&&g ! El%éegff f;?fgc{/’ ﬁ 7% )aél’glé ZZa pe ]ﬁl aSpettz della

z a 187 a salute fisica:
e fica,
imitazione Clll ruolo dovute alla salute fisica

a;o emotivo
olore fisic
to mentale

7ute enera%e
alute generale

PCS

Ware J Jr, Kosinski M, Keller SD. A AR Item Short-Form Health Survey: construction of scales and preliminary tests of reliability and validity. Med Care. 1996
Mar;34(3):220-33. doi: 10.109 005650-199603000-00003. PMID: 8628042.
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A
Parametri TO T1 .A%'o: m@ p pAMvsAF
Funzionamento fisico 95 (85, 100) 100 {aQ@a‘fi),\@ 0,426 0,004
Limitazioni del ruolo dovute alla salute fisica 100 (50, 100) 100 ﬂfﬁ, . 0,03 0,016
Limitazioni di ruolo dovute a problemi emotivi 100 (33.3, 100) &@( 3.2100) 0,91 0,016
Energia/fatica 70 (50, 75) ,b’b ‘%@%, 75) 0,142 0,017
Benessere emotivo 72 (44, 76) \,}\' J (62, 84) 0,235 0,515
Funzionamento sociale 75(62.5, B?.@ 6\6?5 (75, 87.5) 0,304 0.172
Dolore 90 (57.5 @G}be 100 (67.5, 100) 0,266 0.061
Salute generale hb {%\Q b5 (b0, 70) 0,045 <0.001
Cambiamento di salute D,&ﬁ 75(75,100) 0,006 0.028
o
I valori sono esMressq e mediana (range inferquartile).

Abbreviazioni: T0: Terapia nfe{@ﬂ‘aa’izmna!e, T1: Terapia multiniettiva con SmartMDI.
\2\ / @ dedta maschi, AF: delta femmine.
K
] @ Kg\ N . . .
L’SF-36 (SEortform health survey) é un questionario generico,
multidimens{@%lé\%ostituito da 36 domande suddivisibili in 8 domini che
permetmé@d@gliere [’impatto della malattia su varie dimensioni della
Q {\06 qualita di vita.
N
B
O
Ware JE Jr, Sherbourne CD. The M()é{{bgtem short-form health survey (SF-36). |. Conceptual framework and item selection. Med Care. 1992 Jun;30(6):473-83. PMID: 1593914.



Benefits of Engagement with Dlabetes Technology

Q\Q’
N ’0
’0' \‘g\

@ @
0 Avoidance of&? é@lycemia or hyperglycemia

using CGI\dJ%té; alarms“l

Help with insulin dose calculation to avoid
underdosing or overdosing!']

1. Klonoff DC, et al. J Diabetes Sci Technol. 2018;12:551-553; 2. Faculty insight, Julia Mader, MD.



SMART MDI

Benefits of connected pens for patients,
HCPs and health systemsl]

O

Q@“

quﬁ\tﬁ% insulin dosing to CGM
@ @ith connected pens2

s \\(b
o P §°
» Safety and hypoglycemia avoidance (b@\
JOSSCHM - Smartphone app supports dosing reminders A <@ m
with = Software updates deliver frequently 6‘5’@@6\\
diabetes improved digital tools @0 S
= Data integration with glucose sensm%\//\,o o '
» Automatic data capture facnlltatesQ’}Q:b . CDnseﬂt
retrospective review Q \° __________
= Machine learning can suppqﬁ}’b&é?apeutic
¥ &
decisions &b@&@\
wcann WA o Aol |
systems & Insulln
asynchrono - dose data
\ <
@Q

CGM, continuous glucose monitoring; HCP, h@hmafe provider
1. Kompala T, et al. J Diabetes Sci Technol. 2022;16:596-604; 2. Grunberger G, et al Endocr Pract. 2021;27:505-537



Key take-aways

HCP, healthcare provider.

O\
La co Qﬁ’sna della terapia antidiabete
pug&: Sare disagio emotive e ridurre
@EQ za. La SMART MDI puo portare a
o\@t@\a migliore aderenza e ad un aumento

@aeu TIRS .

Il tempo e lo sforzo necessari per
tenere traccia delle dosi di
insulina possono essere
impegnativi® .

| principali vantaggi del CGM
includono il monitoraggio dei dati del
glucosio in tempo reale per le personq/
con diabete e I'accesso a report QS\/

Chiunque sperimenti sfide emotive legate alla
terapia iniettiva, come paura, ansia e stress

o il loro impatto fisico, puo trarre beneficio
da SMART MDI. Tale sistema pu0 facilitare

completi per i loro sanitari ('ndusﬁ’ (\"}@ anche la somministrazione di dosi aggiuntive
escursioni glicemiche dovu&/e?h@ di insulina (ad es. nei boli di correzione).
omissione di boli) \c}?‘

Le dosi di insulina m@ﬁgg‘nti | diari elettronici possono aiutare gli
possono ridurre il Qg operat_ori_ sanita_ri e persone con dilab.ete
aumentare il tem (E© b i sopra aq _ottllmllzzare il tempo. Le solu2|9n|

del range (TAF@“ <@ digitali aiutano ad affrontare le sfide

nella gestione del diabete

"Peyrot M, et al. Diabetic Medicine. 2012;29(5): GSZQ@Edwards 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;
2

4Polonsky WH, et al. Patient Preference and Adheren®€.

016;10: 1299-1307; %Adolfsson 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.
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