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Google search for «Diabetes» images…



• Low adherence to pharmacotherapy

• Low adherence to blood glucose monitoring

• Poor self-management (DSME)

• Environmental and sociocultural factors

• Factors strictly related to the disease

Barriers to glycemic control in diabetes



Technology

Tauschmann M, et al. 2018

«The use of knowledge to turn 
resources into goods and services that

society needs»

in diabetes: four big areas



Mansour M et al., Alexandria Engineering 
Journal, 2024

Battelino T et al., Lancet Diabetes Endocrinol 2023 

CGM landscape is rapidly evolving 
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Teo E et al., Diabetologia 2022



A parallel-group, multicenter, randomized, controlled trial

Adults with T1D and HbA1c 7.5%-11.0%P

I FGM C SBMG

O HbA1c

Leelarathna L et al., NEJM 2022



Modified from Leelarathna L et al., NEJM 2022
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Compared to usual care, participants randomized to FGM showed:

- Higher TIR: +9.0 (4.7 to 13.3)*

- Lower TBR: −3.0 (−4.5 to −1.4)*

- Lower TAR: −6.0 (−11.0 to −0.9)*

- Lower mean blood glucose (BG): −11 (−20 to 0)*

- Lower coefficient of variation (CV): −3.5 (−5.3 to −1.8)*

*Adjusted mean difference with (95% CI) are shown
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o After 3–6 months, 234 complete cases (83 FSL, 151 
SMBG users) demonstrated significantly reduced
HbA1c for FSL use compared to SMBG (0.3% ± 0.12 
[3 mmol/mol ± 1.3, (mean ± SE)], p = 0.0112).

o The difference remained statistically significant after 
adjusting for confounders.

Bosi E et al., Diabetes Research & Clinical Practice 2022

FGM
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Abbreviazioni:  ADE: eventi acuti correlate al diabete; DKA: Ketoacidosi diabetica; T2B: Pazienti di tipo 2 in terapia con Insulina Basale
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RELIEF Study (T2B): in people with T2D on Basal Insulin (n=5933)there was a 
significant reduction in the hospitalization rate for acute diabetes-associated
events 1 and 2 years after FGM starting



Diabetes Technol Ther. 2024 May 31. doi: 10.1089/dia.2024.0015. Epub ahead of print. PMID: 38669474.
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Objective
To analyze the impact of isCGM on 
glycemic and patient-related
outcomes in individuals with T2D and 
recent myocardial infarction and 
assess cost effectiveness.

Population
People with acute MI and T2D who
were on sulphonylurea and/or insulin

TBR (<70mg/dl) TBR (<54mg/dl) 

Aijan RA et al., Diabetes Care 2023



CGM-based targets: recommendations for clinical practice

Battelino T et al, Diabetes Care 2019



Battelino T et al., Lancet Diabetes Encocrinol 2023



• Data from 14-day CGM from 225 adults
• T1D on pump (including AHCLS) or MDI

• T2D on MDI

• 330 expert diabetologists ranked CGM tracings from 
best to worst in terms of glucose control quality.

Glycemia Risk Index (GRI): a single-number summary of 
the quality of glycemia

Klonoff DC et al., J Diabetes Science Technology 2023

PCA was conducted to uncover the essential
components of glycemic control

Hyperglycemia-related metrics

-Hyperglycemia principal dimension

Hypoglycemia-related metrics

-Hypoglycemia principal dimension



Glycemia Risk Index (GRI): a single-number summary of 
the quality of glycemia

Klonoff DC et al., J Diabetes Science Technology 2023



Glycemia Risk Index (GRI): a single-number summary of 
the quality of glycemia

Klonoff DC et al., J Diabetes Science Technology 2023

Changes of GRI over time GRI to differentiate groups of patients



CGM in Italia non è ancora utilizzato abbastanza (o come 
vorrebbero le linee guida) 











The future of glucose sensors

Peng Z et al., Journal of Innovative Optical Health Sciences, 2022



Near InfraRed (NIR) Spectroscopy for CGM

Shines light in the range of 750 nm to 2.5 μm onto the skin, and the reflected light is measured

Glucose molecules can absorb light, resulting in changes in the intensity of the reflected light at specific wavelengths, which are 
used to estimate the glucose concentration.

Reflectance Interactance Transmittance

• the diffusion processes of different substances within the tissue that may impact glucose levels’ 
measurement.

• physiological parameters and environment factors: thickness, temperature, skin (tone and melanin), 
substances in the tissue (fat, protein, and water), and ambient light intensity

Further research on NIR is needed to account for:

Di Filippo D et al., Sensors 2023



Nuove tecnologie a supporto dei pazienti con diabete e degli HCP stanno 
rivoluzionando la gestione della patologia

La digitalizzazione dei dati circa il controllo glicemico giornaliero è elemento 
chiave nella gestione moderna del diabete mellito

Il monitoraggio glicemico in continuo con digitalizzazione del dato è già di per 
sé un efficace intervento terapeutico digitale in diabetologia

La rivoluzione tecnologica del glucose sensing non è ancora terminata!  

Considerazioni finali



Davies MJ, et al. Diabetes Care 2022;.
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