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Il  Dr Sergio Di Molfetta dichiara di aver ricevuto negli ultimi due anni compensi o 
finanziamenti dalle seguenti Aziende Farmaceutiche e/o Diagnostiche:

- Ascensia Diabetes Care
- Menarini Diagnostics 
- Roche Diabetes Care Italy
- SANOFI

Dichiara altresì 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 pubblicità di qualsiasi tipo relativamente a specifici prodotti di interesse 
sanitario (farmaci, strumenti, dispositivi medico-chirurgici, ecc...)



Standardized CGM Metrics for Clinical Care

Battelino T et al. Diabetes Care. 2019 Aug;42(8):1593-1603
CGM, continuous glucose monitoring; CV, coefficient of variation



Estimate of A1C for a Given TIR Level Based on T1D and T2D Studies

Battelino T et al. Diabetes Care. 2019 Aug;42(8):1593-1603

A1c, glycated hemoglobin; CGM, continuous glucose monitoring; CI, confidence interval; RCT, randomized controlled trial; SMBG, self-monitoring of blood glucose; T1D, 
type 1 diabetes; T2D, type 2 diabetes; TIR, time in range



*For assessment of retinopathy, DCCT definitions of primary prevention were used: no retinopathy at baseline (n=726) and retinopathy at baseline (n=714). **For assessment of microalbuminuria, 
1283 participants with an AER <30 mg/24 h were included in the analysis. †Out of 105 participants, 81 were participations with moderate-to-severe CKD (eGFR <60 ml/min/1.73m2) and 23 were 
matched control participants with eGFR ≥ 60 ml/min/1.73m2. ‡HR: 0.54 (CI: 0.40–0.73), for time to first severe hypoglycemia when TIR is >70% (vs TIR ≤50%); HR: 0.60 (CI: 0.43–0.85), for time to 
first microvascular complication when TIR is >70% (vs TIR ≤50%); HR: 0.69 (CI: 0.52–0.91), for time to first MACE when TIR is >70% (vs TIR ≤50%).
CI, confidence interval; CKD, chronic kidney disease; DCCT, Diabetes Control and Complications Trial; MACE, major adverse cardiac events.
1. Beck RW, et al. Diabetes Care 2019;42:400–5; 2. Mayeda L, et al. BMJ Open Diab Res Care 2020;8:e000991; 3. Lu J, et al. Diabetes Care 2021;44:549–55; 4. Bergenstal R, et al. Presented at 
ADA 2020 (21-LB).

Re-analysis of DCCT data in 1440 adults with T1D
collected between 1983–19931

Each 10% drop in TIR is associated with increased frequency of:

+64%
increased risk of 

retinopathy*
(95% CI: 51–78)

+40%
increased risk of 

microalbuminuria**
(95% CI: 25–56)

+25%
increased risk of

peripheral neuropathy
(95% CI: 2–52)

Control-matched study of
105 people with T2D and CKD2†

+8%
increased risk of 

all-cause mortality
(95% CI: 5–12)

+5%
increased risk of 

cardiovascular mortality
(95% CI: 0–11)

Single-center cohort study of 
6225 people with T2D3

Time in Range as Predictor of Long-Term Complications of Diabetes



Rodbard D. Diabetes Technol Ther. 2018 May;20(5):325-334

Correlation between TIR and Time in Hypo- or Hyperglycemic Range

T1D, type 1 diabetes; T2D, type 2 diabetes; TIR, time in range



56 yrs 

GMI 6.6%
CV 54.1%

51 yrs 

GMI 7.2%
CV 30.4%

33 yrs 

GMI 7.3%
CV 34.6%

The Many Faces of a Same TIR Level

CV, coefficient of variation; GMI, glucose management indicator; TIR, time in range



CGM-Based Targets for Different Populations with Diabetes 

Battelino T et al. Diabetes Care. 2019 Aug;42(8):1593-1603
A1c, glycated hemoglobin; CGM, continuous glucose monitoring



Assessment of Glycemic Status - Standards of Care in Diabetes

Diabetes Care. 2025 Jan 1;48(Supplement_1):S128-S145
A1c, glycated hemoglobin; CGM, continuous glucose monitoring



Glycemia Risk Index

https://www.diabetestechnology.org
CGM, continuous glucose monitoring; GRI, glycemia risk index



Pérez-López P et al. Endocrine. 2023 Dec;82(3):560-568

Correlation between GRI and Classic Glycometric Parameters in T1D
Cross-Sectional Study, n = 202, Age 28.6 ± 15.7 yrs, HbA1c 7.3 ± 1.1%

Chypo, component of hypoglycemia; Chyper, component of hyperglycemia; CV, coefficient of variation; GMI, glucose management indicator; GRI, glycemia risk index; 
HbA1c, glycosylated hemoglobin A1c; NS, not significant; p, p-value; R, Pearson’s correlation coefficient; SD, standard deviation; TAR, time above range; TBR, time 
below range; TIR, time in range



Klonoff DC et al. J Diabetes Sci Technol. 2023 Sep;17(5):1226-1242
GRI, glycemia risk index; TIR, time in range

Case Example – Sequential Changes in GRI and TIR over Time



Picard S et al. Diabetes Metab. 2025 Mar;51(2):101617

GRI before and 6 Months after Initiation of a Hybrid Closed Loop System
Retrospective Study, n = 136, Age 42.5 ± 14.3 yrs, Diabetes Duration 23.1 ± 12.1 yrs



Sumnik Z et al. Horm Res Paediatr. 2024;97(1):70-79

Glycemia Risk Index by Treatment Modalities in T1D
Czech Pediatric Diabetes Registry, n = 3,251, Age 13.4 ± 3.8 yrs, Diabetes Duration 6.1 ± 3.6 yrs

CSII, continuous subcutaneous insulin infusion; GRI, glycemia risk index; HCL, hybrid closed loop; isCGM, intermittently-scanned continuous glucose monitoring; MDI, 
multiple daily injections; rtCGM, real-time continuous glucose monitoring; T1D, type 1 diabetes



Kim JY et al. J Diabetes Sci Technol. 2025 Jan 8:19322968241310850

Associations between GRI and Albuminuria in Type 1 Diabetes
Cross-Sectional Study, n = 330, Age 45.1 ± 15.7 yrs, HbA1c 7.3 ± 1.0%



Tang Y et al. Diabetes Metab Syndr Obes. 2024 Nov 6;17:4191-4198
DPN, diabetic peripheral neuropathy ; CI, confidence interval; GRI, glycemia risk index; OR, odds ratio; Q, quartile  

Association between GRI and DPN in Type 2 Diabetes 
Cross-Sectional Study, n = 862, Age 52.95 ± 12.02 yrs, HbA1c 8.4 ±1.9%, Insulin 17.2%



Geng XQ et al. World J Diabetes. 2025 Mar 15;16(3):99277
GRI, glycemia risk index; MBG, mean blood glucose; TAR, time above range; TIR, time in range

Association between GRI and Diabetic Foot in Type 2 Diabetes
Cross-Sectional Study, n = 591, Age 61.7 ± 12.7 yrs, HbA1c 9.1 ± 2.4%, Insulin 51.9%



Cai L et al. J Diabetes Investig. 2024 May;15(5):614-622

Association between GRI and Arterial Stiffness in Type 2 Diabetes
Cross-Sectional Study, n = 342, Age 70.3 ± 6.8 yrs, Oral 85.7%, GLP1-RA 5.3%, Insulin 19.3%



Wang Y et al. Diabetes Obes Metab. 2023 Sep;25(9):2457-2463
DR, diabetic retinopathy; GRI, glycemia risk index

Association between GRI and Incident DR in Type 2 Diabetes
Dynamic Cohort Study, n = 1,204, Age 58 yrs (52, 65), HbA1c 8.2% (7.1, 9.8), w/o DR, Insulin 57%



STRENGHTS LIMITATIONS

Composite score weighting very high and very 
low glucose levels

Still not available in cloud-based proprietary 
platforms

Provides complementary information that can be
used to guide clinical decisions

Does not provide insights regarding patterns of 
glycaemia according to the time of day

The GRI grid enables the tracking of sequential
changes within an individual over time

Possible discrepancies in GRI scores derived 
from different CGM models

Useful for evaluating the efficacy of therapeutic 
interventions

Association with DKA risk has yet to be defined

Useful for capturing glycemic risk across diverse 
patient populations

No long-term prospective RCTs validating the 
association with diabetes macrovascular or 
microvascular complications

Free online calculator available A target value has yet to be defined

The content on the slide reflects the speaker's personal opinion.
CGM, continuous glucose monitoring; DKA, diabetic ketoacidosis; GRI, glycemia risk index; RCT, randomized controlled trial
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