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Glycemic patterns are often missed by blood glucose meters 
but seen with CGM
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Ritenete che il monitoraggio continuo (CGM) debba essere considerato uno 
standard necessario per tutti i pazienti in terapia insulinica (basale o MDI), al 
fine di ottimizzare la sicurezza e ridurre le ipoglicemie?

A: SI
B: NO
C: NON SO
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Maiorino MI et al, Diabetes Care 2020;43(5):1146-1156
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Comparisons Intervention Control Mean change (95%CI) P ANOVA

Q-Test

I2 Heterogeneity 
test

(N) (n) (n) P P
Diabetes type 0.608
Type 1 16 1189 1124 5.85 (4.35, 7.36) <0.001 63.74 <0.001
Type 2 4 377 246 7.60 (1.09, 14.11) 0.022 65.59 0.033
Background therapy 0.746
CSII 2 153 153 4.63 (-0.14, 9.40) 0.057 62.15 0.104
MDI 6 490 371 5.75 (2.83, 8.67) <0.001 49.63 0.077
Both 12 923 846 6.45 (4.76, 8.15) <0.001 56.84 0.008
Glucose monitoring 
modality 0.025

rtCGM 13 959 839 6.94 (5.23, 8.66) <0.001 52.14 0.014
isCGM 6 531 454 4.82 (2.98, 6.67) <0.001 20.50 0.279
SAP 1 76 77 2.70 (0.02, 5.38) 0.048 / /
Study design type <0.001
Cross-over 2 103 102 9.45 (7.95, 10.95) <0.001 0.00 0.508
Parallel 18 1463 1268 5.48 (4.16, 6.80) <0.001 40.49 0.039
Consensus 2019 0.025
Before Consensus 
2019

12 991 856 4.95 (2.97, 6.92) <0.001 71.66 <0.001

After Consensus 2019 8 575 514 7.90 (6.24, 9.56) <0.001 3.65 0.402

Subgroup analysis relative to TIR outcome. 

• We included RCTs reporting both HbA1c and mean CGM 
glucose together with time in range (TIR), time above range 
(TAR) and time below range (TBR). 

• The meta-analysis included 19 studies involving 2936 patients. 

Endocrine. 2025;90(3):1138-1148
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“…an update algorithm on the most suitable choice of CGM for insulin-treated PwD in six 
different clinical scenarios, including type 1 diabetes, type 2 diabetes, pregnancy on intensive 

insulin therapy, regular physical exercise, new onset of diabetes, and frailty.”

Maria Ida Maiorino, Raffaella Buzzetti, Concetta Irace, Luigi Laviola, Nicola Napoli, Dario Pitocco, Katherine Esposito 

on behalf of LIVE CGM working group*

Endocrine. 2023;82(2):215-225Diap
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Endocrine. 2023;82(2):215-225
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N Engl J Med 2022;387:1477-1487Diap
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Maiorino MI et al, Endocrine. 2023;82(2):215-225

• In patients with type 2 diabetes treated 
with insulin therapy in whom 
hypoglycemia predominates, a rtCGM
with predictive alerts and alarms 
should be used. 

• In type 2 PwD with suboptimal glucose 
control and low risk for hypoglycemia 
who require more data than those 
offered by SMBG, both isCGM and 
rtCGM can be suggested, depending on 
the individual’s circumstances, 
preferences, and needs.
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Linea Guida della Società Italiana di Diabetologia (SID) e dell’Associazione dei Medici 
Diabetologi (AMD) - La terapia del diabete mellito di tipo 2 – rev 2025

Effetti su HbA1c del monitoraggio continuo (CGM) rispetto al 
monitoraggio glicemico capillare (SBMG) della glicemia in pazienti 
trattati con insulina.
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Linea Guida della Società Italiana di Diabetologia (SID) e dell’Associazione dei Medici Diabetologi (AMD) - La terapia del diabete mellito di tipo 2 – rev 2025

Effetti su TIR del monitoraggio continuo (CGM) rispetto al monitoraggio glicemico capillare (SBMG) della glicemia in pazienti trattati con insulina.

Effetti su TBR del monitoraggio continuo (CGM) rispetto al monitoraggio glicemico capillare (SBMG) della glicemia in pazienti trattati con insulina.
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Linea Guida della Società Italiana di Diabetologia (SID) e dell’Associazione dei Medici Diabetologi (AMD) 
La terapia del diabete mellito di tipo 2 – rev 2025
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Nel paziente con Diabete Tipo 2 trattato con soli farmaci orali e scarso 
controllo glicemico, ritenete utile l'impiego del CGM in definiti contesti clinici?

A: SI
B: NO
C: NON SO
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Linea Guida della Società Italiana di Diabetologia (SID) e dell’Associazione dei Medici Diabetologi (AMD) - La terapia del diabete mellito di tipo 2 – rev 2025

Effetti su HbA1c del monitoraggio continuo (CGM) rispetto al monitoraggio glicemico capillare (SBMG) della glicemia in pazienti NON trattati con insulina.

Effetti su TIR del monitoraggio continuo (CGM) rispetto al monitoraggio glicemico capillare (SBMG) della glicemia in pazienti NON trattati con insulina.
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HbA1c

TIR

TBR 1

TBR 2

The meta-analysis of RCTs in noninsulin users included 8 
studies encompassing 541 participants, among whom 297 

(55%) were assigned to the CGM group.
Diabetes Obes Metab. 2025;27:6220–6242.
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TAR 1

TAR 2

CV

Diabetes Obes Metab. 2025;27:6220–6242.
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Linea Guida della Società Italiana di Diabetologia (SID) e dell’Associazione dei Medici Diabetologi (AMD) 
La terapia del diabete mellito di tipo 2 – rev 2025

Esistono 7 studi effettuati con CGM in pazienti con diabete di tipo 2 non trattati con insulina. La meta-analisi di questi studi 
dimostra una riduzione significativa dell’endpoint critico emoglobina glicata. In 4 di questi studi è riportato anche il Time in Range 
(TIR). La meta-analisi di questi quattro studi dimostra un aumento significativo del TIR. Sia per HbA1c che per TIR non è presente 
una eterogeneità significativa. Nessun effetto, sia nei singoli studi che nella loro meta-analisi, sembra essere presente sul Time 
below Range, nonostante alcuni pazienti siano trattati con sulfoniluree. La costo-efficacia è favorevole all’intervento. Accettabilità 
ed equità potrebbero variare in contesti diversi (rimborsabilità, età ed autonomia dei pazienti). In considerazione del minore 
rischio di ipoglicemie, considerati i valori elevati di glicata media degli studi esaminati ed in conformità con la raccomandazione 
1.2.1, la raccomandazione per l’uso di CGM in questi pazienti è da considerarsi soprattutto in pazienti con emoglobina glicata ≥ 
7%. Diap
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Nat Rev Endocrinol. 2024 Jul;20(7):426-440
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• GEM was self-administered by 17 adults recently 
diagnosed with T2D (mean age 52 years, SD 11.6 
years; mean T2D duration 3.9 months, SD 2.5 
months; mean HbA1c levels 8.0%, SD 1.6%; 40% 
female; 33.3% non-White), with the aid of a 4-
chapter pocket guide and diary, automated 
motivational text messaging, and feedback from 
an activity monitor, along with CGM and 
supplies for the 6-week intervention and the 3-
month follow-up.

• Posttreatment mean ratings (0-4) for how 
helpful each of the different elements were: 
Libre 2 CGM=3.9, Fitbit=3.4, GEM Pocket 
Guide=2.9, diaries=2.6, GEM Supplement=2.5, 
and text messages=2.4.

JMIR Diabetes. 2022 Feb 23;7(1):e3446
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Diabetes Res Clin Pract. 2025;223:112111
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This real-world study used Optum’s de-identified Market 
Clarity Data, a linked electronic health records (EHR)-claims 
database, and included adults with T2D and HbA1c ‡8% who 
acquired their first GLP-1 RA medication between 2018 and 
2022. GLP-1+FSL subjects acquired their first FSL within –30 
days of their first GLP-1 acquisition.

The study included 24,724 adults in the unmatched cohort 
(GLP-1+FSL, n = 478; GLP-1, n = 24,246).

The matched cohort included 478 GLP-1+FSL users and 2,390 
GLP-1 users: mean age 53.5– 11.8 and 53.5 – 11.3
years, HbA1c 10.25– 1.68% and 10.22– 1.69%, respectively.

Matched cohort

Unmatched cohort
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This finding was seen in those on intensive insulin therapy, nonintensive insulin therapy, and noninsulin medications. 
This suggests that concomitant use of CGM with GLP-1 therapy may have an additive effect in helping patients achieve their 

glycemic targets.
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A subgroup of 55 patients underwent continuous glucose monitoring with
the evaluation of CGM-derived parameters, such as time in range (TIR),
time above range (TAR), time below range (TBR), hypoglycemia, and
glucose variability.
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Ritenete che l'uso del CGM per periodi limitati e intermittenti (es. 3 mesi) 
rappresenti uno strumento efficace per l'empowerment del paziente e per 
guidare eventuali modifiche della terapia non insulinica?

A: SI
B: NO
C: NON SO
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Diabetes/Metabolism Research and Reviews, 2025; 41:e70059

Expert suggestion on intermittent CGM 
use for T2D patients on oral 
antidiabetic drugs.
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Diabetes/Metabolism Research and Reviews, 2025; 41:e70059

Expert suggestion on intermittent CGM 
use for T2D patients on oral 
antidiabetic drugs.
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Diabetes/Metabolism Research and Reviews, 2025; 41:e70059

Expert suggestion on intermittent CGM 
use for T2D patients on oral 
antidiabetic drugs.
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Of the 20 852 total participants, 663 had 
type 1 diabetes (T1D) and 19 909 had type 
2 diabetes (T2D). 

Glycemic variability and low time in range 
(TIR) showed associations with all studied 
microvascular and macrovascular 
complications of diabetes. 

Notably, higher TIR was associated with 
reduced risk of albuminuria, retinopathy, 
cardiovascular disease mortality, all-
cause mortality, and abnormal carotid 
intima-media thickness.
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Acute events included 
hypoglycemia, hypoglycemic 
coma, hyperglycemia, diabetic 
ketoacidosis (DKA), and 
hyperosmolarity. 

The analysis included patients 
with a diagnosis of T2D, aged 
18 years or older, naïve to 
CGM, and who acquired their 
flash CGM system during the 
period between October 2017 
and March 2019. 

A cohort of 10,282 adult 
patients with T2D was 
identified for assessment.
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Question Is continuous glucose 
monitoring effective in reducing
hypoglycemia compared with 
standard blood glucose monitoring
in older adults with type 1 diabetes?

Findings In this randomized clinical 
trial that included 203 adults aged 60 
years or older with type 1 diabetes, 
treatment for 6 months with 
continuous glucose monitoring 
compared with standard blood 
glucose monitoring resulted in a 
significantly lower percentage of 
glucose values less than 70mg/dL 
(adjusted difference, 1.9%).

Meaning Among older adults with 
type 1 diabetes, continuous
glucose monitoring resulted in a small 
but statistically significant
improvement in hypoglycemia over 6 
months.

JAMA. 2020;323(23):2397-2406. doi:10.1001/jama.2020.6928
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Endocr Pract. 2026 Jan 7:S1530-891X(25)01352-7

Objective: To assess whether adults aged ≥75 years with type 2 diabetes 
(T2D) treated with multiple daily insulin injections achieve glycemic 
improvements comparable to younger adults after initiation of 
intermittently scanned continuous glucose monitoring (isCGM) within a 
universal-coverage health system.

Methods: Post hoc subanalysis of a retrospective multicenter cohort from 3 
hospitals. Adults with T2D on multiple daily insulin injections who initiated 
isCGM had glycated hemoglobin A1c (HbA1c) measured ≤1 month 
preinitiation and ≥3 months post-initiation.
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Maiorino MI et al, Endocrine. 2023;82(2):215-225

• In frail people with insulin-treated diabetes 
able to use the devices (either by 
themselves or with a caregiver) and 
recurrent hypoglycemic episodes without 
hypoglycemia awareness, a rtCGM should be 
suggested in order to reduce the risk of 
hypoglycemic events. 

• If the awareness of hypoglycemia is 
preserved, an isCGM may be considered. In 
the case of suboptimal glycemic control, the 
choice of a rtCGM or isCGM should be based 
on the wearability and portability of the 
devices and individual preferencesDiap
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JAMA Network Open. 2025;8(12):e2541939. doi:10.1001/jamanetworkopen.2025.41939
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JAMA Network Open. 2025;8(12):e2541939. doi:10.1001/jamanetworkopen.2025.41939
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JAMA Network Open. 2025;8(12):e2541939. doi:10.1001/jamanetworkopen.2025.41939
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“A1C may not be a suitable diagnostic test in people with 
anemia, people treated with erythropoietin, or people 
undergoing hemodialysis or HIV treatment”
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Time in Range
Key metric of Glucose control
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• Patients resulted negative to the screening tests for 
glucose disorders were compared to healthy controls 
using CGM system for 7 days.

• HbA1c was falsely elevated in patients, despite normal 
mean glucose and GMI. Standard deviations and 
coefficients of variation were higher in patients than 
controls.

• CGM identified 37 % of patients with prediabetes. These 
cases had not been detected using traditional screening 
tests, highlighting the high sensitivity of glucose sensors 
to dysglycaemia when appropriate cutoffs and 
parameters are applied. Our data define the profile of 
transfusion-dependent prediabetes using a TAR140 >6 % 
cutoff. Diap
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• All studies reported a higher mean 
amplitude of glucose variations on the 
hemodialysis day. Three studies agreed 
that continue glucose monitoring is better 
than HbA1c in detecting these 
abnormalities. Moreover, continue glucose 
monitoring was more accurate and 
perceived as easier to use by patients and 
their caregivers. 

• In patients with type 2 diabetes on 
hemodialysis, glucose levels show 
different variation patterns than the 
patients on hemodialysis without 
diabetes. 

• Considering manageability, accuracy, and 
costeffectiveness, continue glucose 
monitoring could be the ideal diagnostic 
tool for the patient with diabetes on 
hemodialysis
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• Studies demonstrate higher glucose variability in kidney only recipients compared to other organ recipients, and 
in type 2 diabetes patients compared to those with PTDM. 

• Poor perioperative glycemic control and glycemic variability detected by CGM have been linked to acute rejection 
and reduced graft survival. CGM-derived metrics outperform conventional glucose measures in predicting PTDM. 

• CGM metric thresholds within the first month posttransplant achieved sensitivities above 85% and specificities 
up to 83% for PTDM risk. 

• CGM-guided adjustment of immunosuppressants and steroid dosing have been shown to reduce hyperglycemia 
and variability. 

• Comparative studies indicate that glycosylated hemoglobin A1c correlates poorly with CGM in the early post-
transplant period, often misclassifying patients as normoglycemic. 

• CGM appears to offer clinically relevant insights for the early detection, prediction, and management of 
dysglycemia in kidney transplant recipients.
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CGM BASE

Sistemi CGM 

a minor impatto economico

ETÀ ADULTA

Adulti con diabete in terapia insulinica (basale o multi-iniettiva), con 
una durata del piano di 12 mesi.
Adulti con diabete tipo 2 (o altro tipo di diabete non autoimmune) in 
terapia insulinica basale (durata piano 12 mesi)*.
Adulti con diabete tipo 2 (o altro tipo di diabete non autoimmune) in 
terapia ipoglicemizzante non insulinica, solo per un periodo limitato di 
3 mesi (consecutivi o non consecutivi a giudizio del curante)** in 
condizioni particolari:

-modifica terapia

-scompenso glicemico 

-variabilità glicemica

-necessità di educazione alla gestione della malattia.
Adulti con diabete per un periodo limitato di 3-6 mesi, in una delle 
seguenti condizioni**:

-ricovero ospedaliero

-condizioni cliniche richiedenti terapia cortisonica prolungata

-diabete secondario.
Adulti con patologie endocrine associate ad alterazioni del 
metabolismo glucidico (panipopituitarismo, insufficienza 
corticosurrenalica, iperinsulinismo congenito, altro) per un periodo 
limitato di 3-6 mesi. 

CGM con allarmi soglia  

(is-CGM e rt-CGM) 

ETÀ ADULTA

La scelta del dispositivo deve essere effettuata in base alle circostanze, 
alle preferenze e alle esigenze dell'individuo.
Diabete tipo 1 (DT1) in terapia insulinica multi-iniettiva o con 
microinfusore di insulina; 
Diabete tipo 2 (DT2) o diabete secondario in terapia insulinica multi-
iniettiva (insulina basale + almeno due somministrazioni al giorno di 
analogo ad azione rapida o ultrarapida dell’insulina); 
Donne con diabete pre-gestazionale e gestazionale (GDM) in terapia 
insulinica basale;*
Diabete tipo 2 (DT2) o altri tipi di diabete in terapia insulinica che 
praticano meno di tre somministrazioni/die ad alto rischio di ipoglicemia, 
in cui, per condizioni lavorative o stili di vita, un controllo frequente è 
consigliabile ma non praticabile;
Persone con sindromi ipoglicemiche in controllo terapeutico inadeguato 
(Es. glicogenosi, mutazioni ABCC8, insulinoma, altro).

CGM con allarmi predittivi  

 (rt-CGM) 

ETÀ ADULTA

La scelta del dispositivo deve essere effettuata in base alle circostanze, 
alle preferenze e alle esigenze dell'individuo.
adulti con diabete mellito in MDI/CSII con ipoglicemia problematica per 
la vita del paziente: asintomatica, ricorrente, severa;
donne in gravidanza in terapia multi-iniettiva per migliorare il compenso 
metabolico e gli outcomes neonatali (solo dispositivi con sensore 
transcutaneo);
pazienti con diabete in terapia MDI/CSII e comorbidità rilevanti e/o 
complicanze microvascolari e macrovascolari (cardiopatia ischemica, IRC 
di stadio avanzato, neuropatia autonomica vegetativa, gastroparesi, 
retinopatia diabetica) che presentano ipoglicemie ripetute.Diap
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This cross-sectional study included 132 adults 
with T1D, on intensive insulin
therapy. We calculated GRI from 14 days 
continuous glucose monitoring-derived metrics 
and quantified EPCs count by flow cytometry, 
stratifying results by GRI zones, ranging from A 
(lowest risk) to E (highest risk).

Adults with T1D and a high GRI level had a 
lower EPCs count. GRI was
significantly associated with certain EPC 
phenotypes, suggesting its potential role as a
biomarker for cardiovascular risk assessment.

Int J Mol Sci 2025, 26, 9196 Diap
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Variable β Coefficient P value R2

(%)
TIR -1.98 0.000 78
TBR -0.90 0.095 21
TAR 1.69 0.000 100

Variable β Coefficient P value R2

(%)
TIR -0.046 0.000 57
TBR -0.014 0.371 0
TAR 0.047 0.000 100

Maiorino MI et al., Endocrine. 2025;90(3):1138-1148

The therapeutic efficacy of CGM in diabetes: a meta-analysis with meta-regression
P: subjects with both type 1 and type 2 diabetes and pregnant women with diabetes.
I: CGM as either rtCGM, iCGM or SAP, compared with usual care (mainly self blood glucose monitoring).
C: age-matched subjects with type 1 or type 2 diabetes.
O: change in HbA1c, mean glucose and CGM-derived metrics (including TIR, TAR, TBR) 19 RCTs, 20 comparisons and 2949 patients
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Il monitoraggio continuo (CGM/isCGM) rappresenta oggi lo strumento fondamentale 
per la personalizzazione della terapia insulinica, riducendo significativamente le 
ipoglicemie e migliorando il tempo in range (TIR) sia nel Diabete di Tipo 1 che di Tipo 
2

L'uso strategico del CGM è efficace anche nei pazienti con Diabete di Tipo 2 in 
terapia non insulinica, permettendo di identificare pattern glicemici invisibili al 
monitoraggio capillare e guidando l'intensificazione o la de-intensificazione 
terapeutica.

In presenza di comorbidità quali anemia grave, insufficienza renale avanzata o nei 
pazienti fragili, l'HbA1c può risultare fuorviante; in questi scenari, i parametri CGM 
(TIR, GMI, variabilità) offrono una valutazione molto più accurata del compenso 
metabolico.

L'applicazione temporanea del sensore (3-6 mesi) è un potente strumento educativo 
di empowerment per il paziente e un supporto decisionale critico in fasi di 
scompenso o modifiche della terapia orale.

Take home messages
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Università degli Studi della Campania Luigi Vanvitelli
UOC di Endocrinologia e Malattie del Metabolismo
Direttore: Prof. Katherine Esposito 

Napoli, Policlinico del centro storico, 3.02.2026Diap
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