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Daily Use of CGM/Smart Pen @qiq
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Daily Use of CGM/Smart Pen @qiq
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Current glucose
Meal history

Dose history

Activity log
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(.':,K Review Share
Scan and a ‘Q‘émpa’[ible smart Patients can easily track past insulin Reports showing glucose
connected {Pulisen’ to automatically doses and their impact. and insulin data together for
transfeo?lsulin doses to the app?* Seeing this information may help your more informed patient consultations
patients avoid missing a dose or taking

0
\C o
Q insulin doses too close together
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AGP Report: Connected Insulin Pen 6\0\,0
\\
- 6\
Time in Ranges Goals for Type 1 and Type 2 Diabetes Sam Test Patient DOQ{&EI‘@ 1970
\’0 N4
14 Days: May 5- I\g)éy , 2023 Time CGM Active: 97%
Goal: <5% (g\(b KQ(O
1 0,
Yuy g  29% Glucose g&&r&)@? Insulin Metrics
e 69‘%) Goal: <25% Averagg&lugése ﬁzﬁﬂ'léo;falz gziltz g;ii; }53.7 units
High 30% Zw%ﬂqﬁoal <154 mg/dL B ' -
e \ Avg Basal Insulin = 36.0 units (61%)
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A 27 A’ S, ) 08 8% Goal: <7% Basal Doses Not Given = 2
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Ambulatory Glucose Profile (AGP) (')\Q"

O
xO
AGP is a summary of glucose values from the report period, with median (50%) and other percentiles sh as if they occurred in a single day.
Q\
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ICR = Insulin-to- Carb@ Qr}grams} CF = Correction Factor (Insulin Sensitivity Factor) in unit:mg/dL above target glucose

Active InsullQ@ime 3 hours

Simonson GD et al. Diabetes Technol Ther . 2024 May 17.



Basal (Long-Acting) Insulin Assessment Q{b
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Daily Profiles

Fri
May 5

Sat
May 6

Sun
May 7

Glucose (mg/dL) Glucose (mg/dL)

Glucose (mg/dL)

O Active Insulin Time: 3 hours
xO
12am 2am 4am Bam 8am 10am 12pm 2pm 4pm 6pm sog 8pm 10pm
350 X
559
250
180 : X
& 36 units 64%
4 0 20.5 units 36%
0
- . RN 7.5 units ;
(4
12am 2am 4am Bam Bam 10am 12pm \Q 4pm 6pm Bpm 10pm
350
N\ 309 50g,
250
N
0

12am 2am 4am ipm 6pm Bpm 10pm
350
U 459
250 -
180
= N ot D 36 unis 60%
Zg C c 16 units 31%
\Q %) P.5 units 5.5 units
Q K\C) F only
RCCHES

C calculated dose basal insulin dose B total bolus insulin dose

CF correction factor

N HO
— glucose value b\\'actiﬁbn!us insulin
carbohydrates Q i

O‘\

R physical activity

calculator override M manual dose total basal insulin dose

Simonson GD et al. Diabetes Technol Ther . 2024 May 17.



Data Availability 2 Analysis

HYPOGLYCEMIA
* Incorrect I:CHO ratio
» Excessive correction
* Insulin stacking

» Effect of exercise/alcohol

HYPERGLYCEMIA

* Incorrect I:CHO ratio
Late/missed bolus
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Overcorrection of
hypoglycemia
Lipohypertrophy
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Smart Cap + Basal Insulin Titration App + Digitqol\@;g’:oecord Integration
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Telehealth Model with Basal Insulin Titration App —B@i’me Perspectives
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Successful Integration of mHquﬁ
Telemonitoring and Telemedlcmem\Dlabeies
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Telemonitoring —— \\\(‘} }\ mHealth

HCP is able to review e — e — . \Q§\ Smartphone app collects
glucose data remotely B i3 CGM sensor glucose
and evaluate glycemic data in real time and
control transmits to secure
cloud-based dataset

;@;—

Person with diabetes can
review own glucose data

\)Q OQQ'TeIemedlcme

\

HCP can review conduct &b
diabetes review wmh{&e Q,

person with dlabe@ID l@ with HCP in a synchronous
distance, sharm@l @59 consultation with shared

data “‘@{g@?} decision making
O%
Adapted from Choudhary P et al Diabetes Ther. 2021 Aug 14;12(9):2311-2327.
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Frequency of CGM/Pump Data Déwnload
T1D Exchange Registry 20160,322;\1%

WO N
N
¥
R\
NG

0, 0, ‘\Q A\\'®

70% - 70% - %00 & m Never
>
60% N
60% - (b\Aé [ Less than once a year
51% ,OC} O Once a year
50% -
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(0] _
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Foster NC et al. Diabetes Technol Ther. 2019 Feb;21(2):66-72
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O Too hard to understand
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11%

10% 10%

B CGM software not
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Overall CGM (N=11,007)
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Retrospective Review of Weekly Automatic Q@GM Reports
Perceived Impact on Quality of Life and H%a\l\léh Ovutcomes

\
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X2 @
\’0\ N

6\
\’b?@;f?)mved N (%)

Torgabb\ T1D 72D
B> Hypoglycemia Confidence’ 3080789%) 148 (74.0%) 154 (77.8%)
WHO-5 Well-Being" O@ %500%) 96 (48.0%) 103 (52.0%)
Powerlessness® 286 (59.3%) 104 (52.0%) 132 (66.7%)
B> Management distress® Qo @395 (74.1%) 138 (69.0%) 157 (79.3%)
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Polonsky WH et al Diabetes Technol Ther. 2022 Jul;24(7):492-501
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Association of Caregiver’s Fear of Hypoglycemla with Whether
Child’'s Diabetes Data was Reviewed in Bg&v\sg%en Clinic Visits

@
Single-centre observational cross-sectional study, n = 191~é’%fﬁglvers of children with T1D

\’0 \\(‘>
,\6\
Review = Yes Review = No Adjusted for covariates®
Q}QFDR adjusted
Fear of hypoglycemia (n=116) (n = 37) P v:{l&e c} P value? Mean diff (95% CI) P value
o
Behavior (n = 109) (n = 36) o g
31.9 (5.6) 27.7 (6.3) C')\O @02* .002%* 3.3 (1.0, 5.6) .0001*
Worry (n=111) (n=32) o> @
34.4 (12.9) 30.4 (10 \Q\(b A1l 25 3.7 (-1.4,8.9) .25
O
Total (n = 105) (n @?} &
66.3 (16.0) 5@@ Q)‘a\ ) .02% .05% 6.4 (0.2, 13.0) .03%*

Abbreviations: Cl, confidence interval; CGM, contingg.l

cose monitoring; FDR, false discovery rate.

Significant results are highlighted in bold and mduké\'eq\@} an Asterisk.

2P value from Benjamini-Hochberg correctlon

®Adjusted for child’s age and CGM use. Q
5%

@”’Q

nuﬁtlple testing to control the false discovery rate (FDR) at .05.

Palmer BA et al. J Diabetes Sci Technol. 2023 Mar;17(2):381-389.



Routine vs Non-Routine Rewew\efs

Single-centre observational cross-sectional study, n = 155 adults and 185§?areglvers of children with T1D

Q \
Participants, characteristic Routine Reviewe s@é N4 Non-Reviewers P
@& O

Adults NAC)
Number of participants 1%{0 6\\% 136
Mean age (years) 449 \&?\\ 32.9+16.2 0.003
Sex (% male) N ‘%b% 48% 0.29
Ethnicity (% minority status) > 1% 27% 0.15
Education level (% with at least college degree)® @ & % 66% 0.13

S & 11% 25% 0.18

Insurance status (% W1th non- pnvate insurance)

Mean Alc (%)
Children 9 o

Number of participants OQ >° 50 132

Mean age of child (years) A\Q iQQ 10.8+4.0 12339 0.02
Sex of child (% male) 0 58% 53% 0.55
Ethnicity (% minority status) \)Q OQ 14% 21% 0.33
Caregiver education (% with at least c%glg}’g%@‘egree) 75% 64% 0.17
Insurance status (% w1th non- prlvat %ahce) 11% 22% 0.10
\ / - e I e 9, ANATA

Mean Alc (%)

N
UnadJusted mean =+ SD values Qr@i? 5®n01es are shown, as indicated. P values were obtained from ¢ tests for continuous variables and
x tests for dichotomous variab
*Participants 18 to <26 yeaﬁ of age were categorized as having a college degree if they had completed at least some college.

Alc, hemoglobin Alc.
Wong JC et al. Diabetes Technol Ther. 2015 Aug 1; 17(8): 56565-562



Adolescent-Initiated Retrospective Glucose Data Reg&w is Associated

with Improved Glycemia in Type 1 Dlabegi@s Mellitus
Single-centre observational cross-sectional study, n =112 adolescgﬁf@bged 12-18 years with T1D
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x+* indicate significant difference between reviewers and non-reviewers.
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T *\, @ o """"""" i ST
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"o WM No ... | . syl o sy :
> . .
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Behavior Worry Total

Adapted from Chenoweth DJ et al. Pediatric Diabetes, 2024 Sept



Digital Health Interventions are Asseﬁlafed
with Improved Glycaemic C;é’mrol

Glucometer + app to automatically determine the next insulin dose and Virtual dlabe,sei@ygmodel for adults with T2D combining
HCP support compared to HCP support alone. connect y remote lifestyle coaching, and clinical
suppor@m\ @mblle app.
%o @ ,
Change in HbA,, from baseline to 6 months NG &Q)Qhange in HbA from baseline to 6 months

cx 1.0% 120
E‘? 11.0
a4 F 3
P 10,0 ]
G .
20 9.0
+*
B.0 I
7.0
< R I
69 < 3 .,
@ - L li]l.ll:ll
52 ' <7 0 7.0 t0 <B.0% 8.0 to 9.0 =000
2) (n=296) (r=192) (r=128) (n=124)
]I'Il.EI'"-."EI‘"I'I.I-I:r%& Coantral . Initial H b.ﬂq _category
o s\\\ Q Bageline B Wesk 12 o il rellowup
Q\’b Bergenstal et al. Lancet 2019;393:1138-1148

HCP: healthcare professional. Dixon et al. J Diabetes Sci Technol 2020;14(5):908-911



Effects of Telehealth Intervention on HbA1c in [ybe 2 Diabetes

Study name Statistics for each study
Difference Lower Upper pvalue D[ffere‘n@\h n'rEsans and 95%CI
in means limit limit 6 \
AN

Kim 2008 -2.020 -2.281 -1.759 0.000 o D \,®'
Pacaud 2012 Intervention 1 Male -1.640 -2.473 -0.807 0.000
wang 2018 -1.500 -2.329 -0.671 0.000
Quinn 2016 Age >55 years -1.400 -2.365 -0.435 0.004
Kim 2007 -1.160 -1.362 -0.958 0.000
Crowley 2016 -1.000 -1.249 -0.751 0.000
Fountoulakis 2015 -1.000 -1.179 -0.821 0.000 .
Luley 2011 -1.000 -1.251 -0.749 0.000 G K
Welch 2011 -1.000 -1.248 -0.752 0.000 0
Yip 2002 -0.940 «1.123 -0.757 0.000 %
Quinn 2016 Age <55 years -0.900 -1.922 0.122 0.084 703
Stone 2009 -0.900 -0.979 -0.821 0.000 \\(b QO
Whittemore 2020 -0.810 -1.013 -0.607 0.000 [70) Q
Fortmann 2017 -0.800 -0.904 -0.696 0.00 @
Xu 2019 -0.660 -5.987 4667 0.8 \4 = =
Alanzi 2018 -0.620 -1.067 -0.173 0\
Kempf 2017 -0.600 -0.948 -0.252 01
Kim 2016 -0.600 -0.639 -0.561 Qb 0
Kleinman 2017 -0.600 -0.708 -0.492
Liou 2014 -0.600 -1.079 -0.121
wild 2016 -0.600 -0.635 -0.565 ?\
Wiliams 2012 -0.600 -0.674 -0. 5260\
Dafoulas 2014 -0.560 -0.620 -0.50 0 000
Lim 2016 -0.500 -0.585 -0. N\ 0.000
Pacaud 2012 Intervention 2 Male -0.500 -1.621 i 6 0.382
Wang 2017 -0.500 -0.539 Q 61\ Q) 0.000
Orsama 2013 -0.436 -0.811 AN 0.023
Kim 2019 -0.400 -0.428 O 0.000
Vinitha 2019 -0.400 -0.456 Q E 0.000
Nicolucci 2015 -0.290 0319 _ \\ & : 0.000
Cho 2017 -0.200 -0.21b Qpo.188 0.000
Pressman 2014 -0.200 0.291 0.425
Tang 2013 -0.190 -0.155 0.000
Jeong 2018 Intervention 2 -0.150 0.122 0.279
Rodriguez-ldigoras 2009 -0.130 -0.097 0.000
Holmen 2014 Intervention 1 -0.100 0.023 0.111
Or 2020 -0.100 -0.064 0.000
Ramadas 2018 -0.100 0.595 0.778
Wayne 2015 -0.050 0.052 0.334
Lee 2019 -0.03 0.020 0.240
Holmen 2014 Intervention 2 0.0 0.126 1.000
Jeong 2018 Intervention 1 0 0.277 1.000
Dario 2016 ! 0.043 0.550
Arora 2014 -0.706 1.056 0.697
Pacaud 2012 Intervention 1 Female Q 0.2 K -0.292 0.852 0.338
Pacaud 2012 Intervention 2 Female og 0.277 1.163 0.001 ———

\\' Q@ 97 -0.573 -0.421 0.000

1.00 2.00

o’

Q\@Q Favours telehealth Favours control

43 studies meta-analysis, n= 6.932 patients De Groot J et al. World J Diabetes. 2021 Feb 15;12(2):170-197.




Effects of Telehealth Intervention on HbA1c in Tégﬁe 1 Diabetes

Treatment Control Mean DI%Q Weight
Study N Mean  SD N Mean SD with W@‘,‘I‘x (%)
Ahring1992 22 93 1.1 20 102 12 —a— 4 00[&~ @30] 2.62
Benhamou2007 15 8.18 59 15 834 64 - . 0.28] 6.53
Bertuzi2018 a7 127 3.06 40 7.55 3.25 ——h—— .69, 1.13] 0.64
Charpentier2011 59 8.41 1.04 61 9.1 1.16 . 5 @1 .08, -0.30] 8.14
Drion2015 31 7.81 105 32 791 1.59 8\\%00[ -0.67, 0.67] 2.84
Esmathjes2014 78 8.7 15 76 8B 9 % 0.10[ -0.29, 0.49] 8.25
Farmer2005 47 86 14 46 89 -0.30[ -0.87, 0.27] 3.91
Gomez2002 0 78 161 10 8.15 -0.25[ -2.26, 1.76] 0.31
Jansa2006 20 75 14 20 77 -0.20[ -0.93, 0.53] 2.38
Kirwan2013 36 78 75 36 858 -0.78[ -1.23, -0.33] 6.23
Kotsani2018 48 7.8 146 79 -0.10[ -0.47, 0.27] 9.41
McCarrier2009 42 7.62 14 36 8.16\()\. -0.54[ -1.18, 0.10] 3.06
Montori2004 5 78 1.3 16 i -040[ -1.28, 0.48] 1.64
Rossi2010 67 -4 9 63 \—.B\Q) 1 0.10[ -0.23, 0.43] 11.88
Rossi2013 63 7.9 .79372539 -0.20[ -0.48, 0.08] 16.50
Sacco2004 5 7.78 ~53\ Q&S -220[ -4.74, 0.34] 0.20
Suh2014 26 8.88 Q 7(@:1 8.9 -0.02[ -0.59, 0.55] 3.94
Hejlesen1998 6 -1.9 N %@ 6 -9 -1.00[ -3.58, 1.58] 0.19
Linden2017 78 66@' 31 80 72 — -040[ -1.38, 0.58] 1.31
Yaron2019 ’5@2 \% 62 36 793 . i -041[ -0.77, -0.05] 10.02
o 5 5 V[ omiomom
Heterogeneity; I@QA @)%, H*=1.50
Test of 8 = %% @&\ 2848, p=0.07
Test ofg\ﬁ}o Q% 51, p=0.00 | | |

@%—eﬁects inverse-variance model
22 studies meta-analysis, n= 1.615 patients Udsen FW et al. J Diabetes Sci Technol. 2023 May;17(3):782-793.
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Tappe Fondamentali della TelgVisita
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- (alendarizzazione degli appuntamenti per | pa%e&%@ndidati;

R
P
« (Ontatto telefonico preliminare per desga,@@g@% modalita della televista;
\@'&A@\@

« Acquisizione della ricetta demamﬁta;
@ 2
N @q

O
o Attivita di televisita util{;@a\\g@aﬂnfrastruﬁure di telecomunicazione

at|te a garallnt]r(:@if\@m@ﬁzone verso ['utente, l'acquisizione
e atrasm|55|00 q@%u.

XY
&b\,&@
. Refertag«h?rlg\@ella televisita da inviare all'utente;
&QQ(bQ)A@
QL & | .
-é\(@@ékamone della prestazione sanitaria effettuata.

O
o

N
Vademecum sulla gestione delle visite diabetologiche da remoto con il supporto della tecnologia FGM, AMD SID SIE 2021



Many Subjects with T1D wish t@v"ilse
Telemedicine in a Hybrid F@@mm

\’0 @
\’0\ N

6\

Virtual visits

9(7%)

Hybrid visits
53 (42%)

In-person wisits
64 (51%)

Schiller T et al Int J Environ Res Public Health. 2021 Nov 18



The Digital/Virtual Diabetes @i\hic

RO
. . P\
Recommendations from the International Panel on Dla,p@,t\gg Digital Technology
@ &
- X0
2.
OC)\Q ,\"\\ CGM report
Connected diabetes devices ; Q)  Cr— , -
. BG meter | Smart || m— Dewc@&;;&.@ ——p [ Middleware co. - S
.« CGM phone 0\'(0 0{\ —_—
» Sensor augmented pump app 0@6 .\f‘o ‘ =
* Close-loop system O ’bb i
« Smart pen X @q [ \
.\Q
<
> Standard
: rt
Sma:t ceinnection == _—
Shared decision making RS N e _/ e P,

N
AID, automated insulin delivery; B@}%Iood glucose; CGM, continuous glucose monitoring;
EHR, electronic health record; HCP, healthcare professional; PwD, person with diabetes. Phillip M et al. Diabetes Technol Ther 2020;23:146—154.
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Take Home Messagess o

Q\
Applications for basal insulin titration represent the uggi%@%i strategy for an "old"
therapy like basal insulin. ,@\Q}{o@
¥ &

Titration apps help overcome therapeutic mgﬁfaaénd achieve better outcomes in
terms of glycemic control, without causin @mﬁcrease In hypoglycemia or

negatively impacting quality of life for peg e¢>\\7</|th diabetes.

oY @Q
The use of these technologies will mpYQ\?e clinical outcomes and optimize
resources, allowing healthcare p&ov@rs to focus on patients’ actual needs, or to

identify early those patients Wgﬁ are most at risk, ensuring better follow-up care.

Future scenarios include ti%é”lm*plementatlon of data derived
from glucometers, glu%&sgsensors and smart pens/caps, and integration
with electronic healt,bz‘re&ords Moreover, these apps will be pivotal with the

introduction of weQ%rlﬂ\y?fnsulms
o
Q\



Come Ottenere il Meglio dalla®”
Telediabetologia? ¢

DIABETES TELEMEDICINE

IMPROVED OUTCOMES

Klonoff DC, JDST 2015



	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Data Availability  Analysis  Action
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Reasons for Infrequent Downloading�T1D Exchange Registry 2016-2018
	Diapositiva numero 23
	Association of Caregiver’s Fear of Hypoglycemia with Whether Child’s Diabetes Data was Reviewed in Between Clinic Visits�
	Diapositiva numero 25
	Diapositiva numero 26
	Digital Health Interventions are Associated �with Improved Glycaemic Control
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	The Digital/Virtual Diabetes Clinic
	Diapositiva numero 33
	Come Ottenere il Meglio dalla Telediabetologia?



