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TITR: RAZIONALE

DATI CGM DI 153 SOGGETTI SENZA DIABETE

Continuous Glucose Monitoring Profiles in Healthy
Nondiabetic Participants: A Multicenter
Prospective Study

Viral N. Shah,’ Stephanle N. DuBose Zoey Li? RoyW Beck,? Anne L. Peters®
Ruth S. Weinstock, Davida Kruger,® Mlchael Tansey,® David Sparling,”
Stephanie Woerner,® Francesco Vendrame,® Richard Bergenstal,'°
William V. Tamborlane,'" Sara E. Watson,'? and Jennifer Sherr'!

Table 2. Summary of Glucose Metrics Over a 24-h Period (n = 153)
Age Group
All
Participants 6to<i2y 12to<18y 18to <25y 25to<60y =260y
Percentage of glucose sensor
values, median (IQR)
>180 mg/dL 0.0 (0.0-0.2) 0.0(0.0-0.1) 0.0(0.0-0.0) 0.0(0.0-0.4) 0.0(0.0-0.2) 0.1(0.0-0.5)
>160 mg/dL 0.3(0.1-0.9) 0.2 (0.1-0.8) 0.2 (0.0-0.2) 0.4(0.2-1.1) 0.4 (0.2-0.9) 0.6 (0.1-2.9)
=140 mg/d 21.000.309) _17/(08220) 12/(0320) 241344 21/11-31) 4113268
70-140 mg/dL 96 (93-98) 97 (94-97) 97 (95-98) 95 (91-97) 97 (94-98) 93 (89-96)
“70—120 mg/dC 80 (82-02) 90 (83-92) 87 (86-93) 87 (82-90) 80 (86-91) 81 (/1-86)
<70 mg/dL 1.1(0.3-29) 1.1(0.3-3.3) 1.7(0.6-26) 13(0.5-36) 1.0(0.3-2.3) 1.4(0.2-3.4)
<60 mg/dL 0.2 (0.0-0.6) 0.2 (0.0-0.3) 0.2 (0.0-0.8) 0.2(0.0-0.7) 0.2(0.0-04) 0.3(0.0-0.7)
<54 ma/dL 0.0 (0.0-0.2) 0.0(0.0-0.2) 0.0(0.0-0.4) 0.1(0.0-0.4) 0.0(0.0-0.2) 0.1(0.0-0.2)
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Continuous Glucose Monitoring Profiles in Healthy
Nondiabetic Participants: A Multicenter

g S I D Prospective Study

Viral N. Shah,’ Steghanie N. DuBosSe,2 Zoey Li,> Roy w. Beck,? Anne_L. Peters,>
BT - < Ruth S. Weinstock,” Davida Kruger,” Michael Tansey,” David Sparling,
Societd Ifaliana di DlubeToloqm Stephanie Woerner,® Francesco Vendrame,® Richard Bergenstal,'®
William V. Tamborlane,'" Sara E. Watson,'? and Jennifer Sherr'!

Ambulatory Glucose Profile (AGP)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day
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TITR === Time In NormoGlycemia (TING)
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In 70-180 mg/dl > 70%
Tight 70-140 mg/dl 2?27
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54 70 140 180 250 mg/dL
%Time in range EEEmEESS 0

20.9

25.9
25.8

59.3 70.0

45.6

1.5 0.5 0.7 0.3

MDI+ isCGM MDI+ rtCGM SAP HCL

TITR: obiettivo realistico?

Aiming for the Best Glycemic Control

Beyond Time in Range:

Time in Tight Range as a New Continuous Glucose
Monitoring Metric in Children and Adolescents
with Type 1 Diabetes Using Different

Treatment Modalities

Stefano Passanisi, MD,* Claudia Piona, MD>* Giuseppina Salzano, PhD, MD,
Marco Marigliano, PhD, MD;? Bruno Bombaci, MD, Anita Morandi, MD? Angela Alibrandi, PhD}?
Claudio Maffeis, PhD, MD,>" and Fortunato Lombardo, MD'"*

854 pazienti DM1

TITR > 50%

3.3% MDI+isCGM group
VS.
34.4% HCL group
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SN TITR: obiettivo realistico?

Societd Italiana di Diabetologia

13.461 pazienti con DM1

Pre aHCL Post aHCL
B — e
14.4
18.9
25.9
23.6
25.1
-25-. -
Baseline Overall Optimal settings R
(AIT 2h, GT 100 mg/dl) 5‘5
Castaneda et al. Diabetes Care, 2024 BICOCCA
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Table 1—Optimal TITR targets associated with GMI targets of <7%, <6.8%, and

<6.5%
Age =15 years Age >15 years Overall pOpUIation:
Metric Value 95% CI Value 95% ClI
GMI <7% 65% dei pazienti > 45% TITR
Optimal TITR target, %* >46.3 46.2-46.8 >45.4 45.2-45.8 o . . o
Sensitivity 0.93 0.9-0.94 0.93 0.92-0.94 46% dei pazienti > 50% TITR
Specificity 0.92 0.89-0.94 0.92 0.91-0.94
Accuracy 0.92 0.91-0.94 0.93 0.92-0.94 ] .
AUC 0.98 0.98 Optimal settings:
GMI <6.8%
Optimal TITR target, %* >50.7 50.1-51.2 >50.7 50.2-50.7 dei pazienti
Sensitivity 0.9 0.87-0.93 0.94 0.92-0.95 _ o
Specificity 0.9 0.88-0.92 0.93 0.92-0.94 dei pazienti
Accuracy 0.9 0.88-0.92 0.93 0.93-0.94
AUC 0.98 0.99

TITR ottimale: > 50%
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Efficacy of once-weekly tirzepatide versus once-daily insulin
degludec on glycaemic control measured by continuous

glucose monitoring in adults with type 2 diabetes
= = = = (SURPASS-3 CGM): a substudy of the randomised,
E S I D T I T R : o b I ett I vo re a I I St I c o ? open-label, parallel-group, phase 3 SURPASS-3 trial

Societd Italiana di Dia betoloq 10 Tadej Battelino, Richard M Bergenstal, Angel Rodriguez, Laura Ferndndez Landd, Ross Bray, Zhentao Tong, Katelyn Brown

B
ETD=12% (1-22), p=0-031
|
ETD=24% (13-35), p<0-0001 . .
| 4% (13-35) p | 243 pazienti con DM2
1004 ETD=25% (14-35), p<0-0001 [ 1440
% . ! | . Terapia baseline: metformina, SGLT2i
e X L1080
= * 5 &
5 Qo = -
% 3 604 ==+ . 3 & Media TITR Degludec: 48%
- o . . -
2 E - 72 =3 Media TITR Tirzepatide 15 mg: 73%
28 407 [ag=
'E rg. —~360 ; = . . .
= 204 5 Maggiore TBR (circa +1.5%) in Degludec
0 0

| I T
Tirzepatide Tirzepatide Tirzepatide  Insulin

5mg 10 mg 15 mg degludec
(n=49) (n=43) (n=51) (n=40)
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The association of chronic complications with time in tight range
and time in range in people with type 1 diabetes: a retrospective
cross-sectional real-world study

g S I D T I T R e co m p I i ca n ze : D M 1 Jolien De Meulemeester' ® . Sara Charleer' © - Margaretha M. Visser' © - Christophe De Block?® -

Societd Italiana di Diabetologia
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Any microvascular Diabetic Diabetic DPN
complication retinopathy nephropathy
g
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o Any macrovascular Stenosis of CHD CVA Peripheral

complication the carotid artery

Time in tight range Hl Q1 (<26%) WM Q2 (>26 to <33%)

arterial disease

Q3 (>33 to <41%) Q4 (>41%)

Chantal Mathieu' © - Pieter Gillard'

808 pazienti con DM1

65.5% in MDI
34.5% in AID

TITR

Complicanze microvascolari
Eventi cerebrovascolari



Time in Range Is Associated with Incident Diabetic
Retinopathy in Adults with Type 1 Diabetes:

g SID . A Longitudinal Study
TITR e complicanze: DM1 S ] L . Ko, e . A Y

Societd Italiana di Diabetologia Sarit Polsky, MD, MPH," Gregory P. Forlenza, MD;' Craig Kollman, PhD?
Roy W. Beck, MD, PhD? and Janet K. Snell-Bergeon, PhD'

163 pazienti con DM1
Follow-up mediano 6.5 anni

TABLE 3. ASSOCIATION OF GLYCATED HEMOGLOBIN AND CONTINUOUS GLUCOSE MONITORING METRICS
WITH DIAGNOSIS OF INCIDENT DIABETIC RETINOPATHY

Unadjusted® Adjusted”
Unit of change for
Metric calculation of OR OR (95% CI) P OR (95% CI) P
HbAlc 0.5% Increase 1.38 (1.18-1.62) <0.001 1.24 (1.05-1.48) 0.01
0.4% Increase 1.30 (1.14-1.47) 1.19 (1.04-1.37)
Time in range 70-180 mg/dL 5% Decrease 1.26 (1.13-1.42) <0.001 1.18 (1.03-1.35) 0.02
10% Decrease 1L.60 (1.27-2.01) 1.39 (1.06_1.82)
|  Time in tight range 70—140 mg/dL 5% Decrease 1.37 (1.19-1.59) <0.001 1.28 (1.08-1.51) 0.004 |
Mean glucose 10mg/dL Increase 131 (1.15-1.4%8) <0.00T 1.22 (1.05-1.41) 0.
Time >180 mg/dL 5% Increase 1.27 (1.14-1.42) <0.001 1.20 (1.06-1.36) 0.005
Time >250 mg/dL 5% Increase 1.33 (1.14-1.55) <0.001 1.19 (0.99-1.43) 0.06
Time >300 mg/dL 1% Increase 1.08 (1.03-1.14) 0.002 1.04 (0.98-1.10) 0.21

*0ORs and P values are calculated from a logistic regression model unadjusted and adjusted for potential confounders. The adjusted model
includes age, duration of T1D, and CGM sensor type as covariates. Cls and P values are not adjusted for multiplicity.
CI, confidence interval.
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Association between time in tight range and incident diabetic
retinopathy in adults with type 2 diabetes

- Yaxin Wang MD? | JingyiLuPhD! | Jiamin YuBS® | Jiaying NiBS? |
I I I R e compllcanze' DM2 Ming Wang MD? | WeiLluBSN® | WeiZhuBSN? | Jingyi Guo MPH? |
| ]

. : Yugian Bao MD? Jian Zhou PhD?
Societd Italiana di Diabetologia ugian Bao | Jian Zhou

2518 pazienti con DM2
Follow-up mediano 5.4 anni

TABLE 2 Hazard ratios (HR) for incident diabetic retinopathy according to time in tight range (TITR) quartiles.

TITR quartiles
Q1 (<19%) Q2 (19% ~ 37%) Q3 (38% ~ 57%) Q4 (=58%)
No. of participants 617 635 622 644

%Lwi 122(32.3) 166 (26,1) 122.(25.6)
Unadjusted HRs (95%Cls) 2.16 (1.73,2.71) 1.66 (1.31, 2.09) 1.56 (1.23, 1.97)

Adjusted HRs (95%Cls)® 1.93(1.53, 2.43) 1.52(1.20, 1.93) 1.47 (1.16, 1.87)

2Adjusted for sex, age, diabetes duration, family history of diabetes, current smoking status, body mass index, systolic blood pressure, triglycerides, high-
density lipoprotein cholesterol, low-density lipoprotein cholesterol and estimated glomerular filtration rate.
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TITR e complicanze: DM2

Association between time in tight range and incident diabetic
retinopathy in adults with type 2 diabetes

Yaxin Wang MD? | JingyiLuPhD! | Jiamin YuBS® | Jiaying NiBS? |
Ming Wang MD? | WeiLuBSN' | WeiZhuBSN® | Jingyi Guo MPH? |

Yugian Bao MD?

| Jian Zhou PhD*

Subgroups

HRs (95% CIs) '

TIR > 40% (n=2169)
Per 10% lower TITR
Per 10% lower TIR

TIR > 50% (n=1968)
Per 10% lower TITR
Per 10% lower TIR

TIR > 60% (n=1688)

Per 10% lower TITR

Per 10% lower TIR

TIR > 70% (n=1321)
Per 10% lower TITR
Per 10% lower TIR

TIR > 80% (n=907)
Per 10% lower TITR
Per 10% lower TIR

TIR > 90% (n=452)
Per 10% lower TITR
Per 10% lower TIR

B

o +

| 1.07 (1.03,1.12)
e 1.10 (1.04, 1.16)
I

| - 1.06 (1.02, 1.11)
e — 1.10 (1.03, 1.17)
|

- 1.07 (1.02, 1.12)
—a— 1.11 (1.01, 1.22)
|

! —— 1.09 (1.02, 1.15)
—t—— 1.13 (0.98, 1.30)

1.10 (1.02, 1.18)
1.24 (0.97, 1.59)

1.15 (1.03, 1.30)
1.88 (0.92, 3.85)
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FIGURE 1 Hazard ratios for incident diabetic retinopathy according to time in tight range (TITR) and time in range (TIR) in different TIR
subgroups. TAdjusted for sex, age, diabetes duration, family history of diabetes, current smoking status, body mass index, systolic blood pressurt
triglycerides, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol and estimated glomerular filtration rate. TIR and TITR wer:

included in the models as continuous variables (per 10% decrease). HR, hazard ratio. DEGLI STUDOI
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All-cause mortality

Number of participants

Number of deaths
Person-years
HR (95% Cl)
Model 1
Model 2
Model 3
Model 4

Cardiovascular mortality

Number of deaths
HR (95% Cl)
Model 1
Model 2
Model 3
Model 4

TITR (%)

TITR e mortalita

6061 pazienti con DM2
Follow-up mediano 10.9 anni

Impact of time in tight range on all-cause and cardiovascular
mortality in type 2 diabetes: A prospective cohort study

Jinghao CaiMD?' | Jiechen Liu MPA? | Jingyi LuPhD! | Jiaying NiBS! |
Chunfang Wang BS? | LeiChenMS? | WeiLuBSN® | WeiZhuBSN?® |
Tian XiaMS2 | Jian Zhou PhD?

255.0

1554
356
17 817.4

1.00
1.00
1.00
1.00

121

1.00
1.00
1.00
1.00

35.0-54.9

1517
479
16 623.8

1.25 (1.09-1.44)*
1.19 (1.04-1.37)
1.09 (0.95-1.26)
1.03(0.89-1.19)

169

1.25 (0.99-1.58)
1.18 (0.94-1.50)
1.13(0.88-1.43)
1.07 (0.84-1.36)

17.0-34.9

1501
526
15 490.2

1.55(1.35-1.77)***
1.42 (1.24-1.63)***
1.29(1.12-1.49)***
1.17(1.01-1.35)*

200

1.69 (1.35-2.12)***
1.54 (1.22-1.94)***
1.48(1.17-1.87)**
1.34 (1.05-1.71)*

<17.0

1489
537
15212.9

1.65 (1.44-1.88)***
1.54 (1.34-1.77)**
1.36 (1.18-1.57)***
1.21 (1.04-1.40)*

199

1.73 (1.37-2.17)**
1.60 (1.27-2.02)***
1.50 (1.18-1.90)**
1.34 (1.04-1.72)

TITR as a continuous variable
(each 10% decrease)

1.09 (1.07-1.11)***
1.08 (1.05-1.10)***
1.06 (1.04-1.08)***
1.04 (1.01-1.06)**

1.09 (1.05-1.12)***
1.07 (1.04-1.11)***
1.06 (1.03-1.10)**
1.04 (1.00-1.08)
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Editorial > Diabetes Technol Ther. 2024 Mar;26(3):147-150. doi: 10.1089/dia.2023.0602.
Is It Time to Move Beyond TIR to TITR? Real-World
Data from Over 20,000 Users of Continuous Glucose
Monitoring in Patients with Type 1 and Type 2
Diabetes Roy W Beck !

Is It Time to Replace Time-in-Range with Time-in-
Tight-Range? Maybe Not

Time in Tight Range for Patients Ve temi anderemy 1 retts
With Type 1 Diabetes: The Time
Is Now, or Is It Too Soon?

Diabetes Care 2024;47:782-784 | https.//doi.org/10.2337/dci23-0092

A Comparison of Continuous Glucose
Monitoring-Measured Time-in-Range 70-180 mg/dL
Versus Time-in-Tight-Range 70-140 mg/dL

COMMENT ON CASTENEDA ET AL. Gijsbert Stoet! and

The Time in Tight Range for People Richard 1.G. Holt™®
With Type 1 Diabetes Debate Presents

a False Dichotomy Roy W. Beck, MD, PhD,' Dan Raghinaru, MS, Peter Calhoun, PhD,' and Richard M. Bergenstal, MD?

Diabetes Care 2025:48:e28 | httns://doi.ora/10.2337/dc24-1006
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A Comparison of Continuous Glucose
Monitoring-Measured Time-in-Range 70-180 mg/dL

Versus Time-in-Tight-Range 70-140 mg/dL
I TIT R-TI R q u a I e re I aZI o n e ? Roy W. Beck, MD, PhD, Dan Raghinaru, MS,' Peter Calhoun, PhD,' and Richard M. Bergenstal, MD?
Societd Italiana di Diabetologia
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Is It Time to Move Beyond TIR to TITR? Real-World Data

from Over 20,000 Users of Continuous Glucose Monitoring
. in Patients with Type 1 and Type 2 Diabetes
TITR-TIR quale relazione?

Timothy C. Dunn, PhD, Ramzi A. Ajjan, MD, PhD.2 Richard M. Bergenstal, MD? and Yongjin Xu, PhD'
Societd Italiana di Diabetologia

Expected A1C
6.5

EE.

7.0 7.5

N @ © © 0 o
A1C, % 5.1 57 65 70 15
_ AG, mg/dL 100 117 138 154 170
-g glycemia CV, % 18 18 18 18 18
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© . 50 <+ H
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The Association of Time-in-Range and Time-in-Tight-Range
with Retinopathy Progression in the Virtual Diabetes

g S I D Control and Complications Trial Continuous Glucose
Monitoring Dataset
TITR vs. TIR g

Societd Italiana di Diabetologia Benjamin Lobo, PhD,"” Lauren Kanapka, PhD; Boris P. Kovatchev, PhD,"? Craig Kollman, PhD?
) and Roy W. Beck, MD, PhD?

TABLE 1. HAZARD RATIOS FOR THE DEVELOPMENT OR PROGRESSION OF RETINOPATHY

HR per change of Unadjusted HR Adjusted HR
1 or0.58D (95% CI)* (95% CI)*
0.5 SD change
Measured HbAlc
Mean HbAlc 0.72% 1.39 (1.33, 1.46) 1.54 (1.46, 1.63)
Virtual CGM metrics
Time-in-range 70—180 mg/dL -9.0% 1.50 (1.41, 1.59) 1.63 (1.53,1.75)
Time-in-tight-range 70-140 mg/dL. —71.5% 1.53(1.43, 1.64) 1.66 (1.54, 1.78)
Mean glucose 19.9 mg/dL. 1.45 (1.37, 1.53) 1.60 (1.51, 1.70)
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DOLIOINI/melsa23
_DlABETIc
RESEARCH ARTICLE Med

Educational and Psychological Aspects

‘We're taught green is good’: Perspectives on time in range

E SID TITR: patient’s pOint of view and time in tight range from youth with type 1 diabetes,

Societd Italiana di Diabetologia and parents of youth with type 1 diabetes

Molly L. Tanenbaum™**© | Erica Pang’ | Rachel Tam® | Franziska K. Bishop® |
Priya Prahalad®® | DessiP. Zaharieva’? | Ananta Addala?*® | Jessie J. Wong?® |
Diana Naranjo® | Korey K. Hood”® | David M. Maahs**

TIR percepito come un voto sulla propria salute o su quella dei propri figli

TITR possibile motivo di conflitto familiare, associato a maggiore peso di malattia e

' Frustrazione per il mancato raggiungimento dei target
‘ maggiore rischio di ipoglicemia

Richiesta di maggiore assistenza e maggiori evidenze a supporto dell’'utilizzo del TITR

TITR visto da alcuni come stimolo per migliorare il proprio controllo glicemico

DEGLI STUDI
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Time in tight range: A key metric for optimal glucose control in
the era of advanced diabetes technologies and therapeutics

E S I D TITR VS. TI R? Maybe not ZiyiZhang BM? | Yaxin WangMD?? | JingyiLu PhD2® | Jian Zhou PhD2?

Societd Italiana di Diabetologia

REVIEW AND AGREE ON MANAGEMENT PLAN g
» Review management plan ASSESS KEY PERSON CHARACTERISTICS
« Mutually agree on changes " o S o
. En;ure agreed modific;tion of therapy is implemen!ed in N é:‘::n‘::l:;:::‘;f;p;:;”:z:nh behaviors ,60\ &
a timely fashnor] to avoid therapeutic inertia ) « Comorbidities (i.e., CVD, CKD, and HF) Q A O— 90
. Under;ake decision cycle regularly (at least once or twice « Clinical characteristics (i.e., age, A1C, and weight) 00 ﬁ A4
g;::arte in an integrated system of care » |ssues such as motivation, depression, and cognition o %.
x » Social determinants of health 5 Wi & = -
omen with PWD who S
[+3) v » &
CONSIDER SPECIFIC FACTORS THAT o diabetes in pregnancy can get 2
IMPACT CHOICE OF TREATMENT 'Q\:o WhO need more glucose levels 2
PROVIDE ONGOING SUPPORT GOA LS « Individualized glycemic and weight goals : Q
AND MONITORING OF « Impact on weight, hypoglycemia, and cardiovascular 5 4 stringent . closer to (¢
« Emotional well-being O F CAR E and kidney protection = A . Potentlal ‘ . é
« Lifestyle and health behaviors « Underlying physiological factors '.&) ycemic % normallzatlon e
: Dl e, » Prevent comphcations e e e it SIS, QICU  Applicable g
« Biofeedback including an X . - : : ) ; 8., f . .
weight, step count, A1C, BP, and lipids Optimize quality of life mode of administration) o \ P()pulatl()ns =1
« Treatment choice to optimize medication use and . - q\
reduce treatment discontinuation (@]
« Access, cost, availability of medication, and lifestyle / fOl’ TITR 7 =]
IMPLEMENT [| | p — \
MANAGEMENT PLAN > . 3
« Ensure there is regular review; USE SHARED DECISION-MAKING TO 2 13,
more frequent contact initially is CREATE A MANAGEMENT PLAN People with —
often desirable for DSMES Ensure access to DSMES pre—dlabetes k i
Involve an educated and informed person / l t d 5 /N
(and the individual's family or caregiver) early-stage diabde Z
AGREE ON MANAGEMENT PLAN « Explore personal preferences y . g . 4%
= Specify SMART goals: + Language matters (include person-first, /non-diabetic peopie
- Specific strengths-based, empowering language)
- Measurable * Include motivational interviewing, goal
- Achievable setting, and shared decision-making :;56
- Realistic 8‘6 &\},
- Time limited a‘ltbie.r livi 0 ;‘be
1ving
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STRENGHTS LIMITATIONS

Mantenimento di livelli glicemici vicini al Possibile aumento del rischio ipoglicemico
range fisiologico

Riduzione del rischio di complicanze e Evidenze ancora limitate rispetto al TIR
mortalita

Possibile stimolo a migliorare il compenso Possibile aumento del peso di malattia per
glicemico pazienti e caregiver

The content on the slide reflects the speaker's personal opinion.
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