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Di Molfetta S, Rossi A, Boscari F, Irace C, Lav%@L @%omesso D. Criteria for Personalised Choice of a Continuous Glucose Monitoring System: An Expert Opinion. Diabetes Ther. 2024
Nov;15(11):2263-2278. doi: 10.1007/s13300-024-01654-y. Epub 2024 Sep 30. Erratum in: Diabetes Ther. 2025 Jan;16(1):135. doi: 10. 1007/513300 024-01666-8. PMID: 39347900
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A After Before Mean Difference Mean Dlﬁem@
Study or Subgroup Mean SD Mean SD Weight IV, Random, 95% CI IV, Random@v% CI

Heterogeneity: Not applicable Q/

Test for overall effect: Z = 2.06 (P = 0.04) (OQ . OQ
S

Total (95% Cl) > AQ} 100.0%  -0.26 [-0.43, -0.09]

Heterogeneity: Tau? = 0.06; Chizgpﬁl.%\@— 10 (P < 0.00001); I*=78%

Test for overall effect: Z = 3. 05(9 0082)

Testfor subaroup diferenc hQQA 89. df = 2 (P = 0.39). I = 0%

4 05 0 05 1
Favors after  Favors before

1 Type 1 diabetes e\,o‘
Al Hayek, 2017 7.84 1.06 85 1.07 71%  -0.66[-1.09, -0.23] — 0
Al Hayek, 2019 8.09 1.14 8.42 0.65 8.0%  -0.33[-0.71, 0.05] %;
Bolinder, 2016 6.94 0.65 6.79 0.52 11.9% 0.15[0.00, 0.30] N\ @5—'—
Campbell, 2018 75 09 79 1 9.2%  -0.40[-0.70, -0.10] (b —,@F
Kramer, 2019 74 07 74 1 7.9% 0.00 [-0.38, 0.38] X\ N\ —
Messaaoui, 2019 766 1.19 763 1.24 11.0% 0.03[-0.17, 0.23] \ @% -
Moreno-Fernandez, 2018 71 07 74 07 6.7% -0.30[-0.76, 0.16 > —
Paris, 2018 792 0.99 85 153 8.8%  -0.58[-0.91, -0 Q,
Subtotal (95% CI) 70.5%  -0.23 [-0.46, ; 6\ S
Heterogeneity: Tau? = 0.08; Chi? = 33.23, df = 7 (P < 0.0001); I* = 79% %
Test for overall effect: Z = 2.03 (P = 0.04) (b\'\® &Q(b

2 Type 2 diabetes \(b 46
Haak, 2017 8.37 0.83 8.65 1.01 10. 9% Q ZB}D 49, -0.07] -
Yaron, 2019 7.86 1.45 8.68 0.87 @82 [-1.28, -0.36] -
Subtotal (95% Cl) NG A, -0.51 [-1.03, 0.01] ~l—
Heterogeneity: Tau? = 0.11; Chi? = 4.46, df = 1 (P = 0.03); 1= 78% &
Test for overall effect: Z = 1.91 (P = 0.06) (O '\

=)

3 Mixed Q) \Q'
Gernay, 2018 781 145 e@ '.5\ 12.0%  -0.15[-0.29, -0.01] ]
Subtotal (95% CI) g\ 12.0%  -0.15[-0.29, -0.01] <

&>

Castellana M, Parisi C, Di Molfetta S, Di Gioia L, Nat l@c

2 diabetes: a systematic review and m@a@;}s
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\%’ Perrini S, Cignarelli A, Laviola L, Giorgino F. Efficacy and safety of flash glucose monitoring in patients with type 1 and type
is. BMJ Open Diabetes Res Care. 2020 Jun;8(1):e001092. doi: 10.1136/bmjdrc-2019-001092. PMID: 32487593; PMC
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7.15 Recommend real-time CGM 9

(rtCGM) A or intermittently scanned Q}\fo @ .
CGM (isCGM) for diabetes manage- ¢  diabetes and pregnancy and may be
ment to youth C and adults B with dia- OQ,G&@O benefidal for other types of diabetes in
betes on any type of insulin therapy. N @ pregnancy. E
W
O Q

7.16 Consiger-Usifig rtCGM and isCGM

in aduluow‘. &pe 2 diabetes treated

with ing medications other

thil( 5 to achieve and maintain indi-
wRluafed glycemic goals. The choice of
3°deVice should be made based on the in-
@Q(‘bo@%]iﬁdual’s circumstances, preferences,
R & and needs. B
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* Sensori vengono utilizzati in de\@&eq@%on possibilita di decisione
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* Sensori sono fondamentali nella gestlone gt% @labete
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* Sensori vengono utilizzati in de\@&e&%on possibilita di decisione
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Hypoglycemia: Standards of Care e>°®
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in Diabetes—2025 So°

Diabetes Care 2025;48(5uppl. 1):5128-5145 | https.//doi.org/10.2337/dc25-5006 (bﬂ\(o ’b@
\ AN
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6.1 Assess glycemic status by A1C A andf%(%mehnunus glucose monitoring
(CGM) metrics such as time in range, time d:h:y’é range, and time below range.
B Fructosamine or CGM can be used fnlt&bla;@anm monitoring when an alterna-
tive to A1C is required. B Q~ ,\Q})

63 A goal pgﬁegﬁm-e <70 mg/dL

(<39 mm@}ﬁgﬁf <4% (or <1% for

older am%nd a poal percent time

<54 é‘r@m (<3.0 mmol/L) of <1%

are r&:nmn'rended in people using

@(%R?I to prevent hypoglycemia. Dein-
KB\E'I'ISIff or modify therapy if these

Q@
o goals are not met. B
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* Sensori sono fondamentali nella gestlone gt% @labete

e Sensori saranno sempre piu diffusi anq}h}@m fasce di popolazioni

Q\
diverse c\ &

* Sensori vengono utilizzati in de\@&eQ@%on possibilita di decisione
terapeutica (Smart MDI/AIDQ)Q,

* Metriche sensore gwdangﬂgﬁ%cmom cliniche
* Sensori sostitutivi dellg}Qghtemla capillare
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Implicazioni per le decisioni teﬁapeutlche
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* Non Adjunctive use %oc}\@é\g\@
* Ridotta percezione inaccuratezza NI

 Utilizzo in fasce sempre maggiori pqﬁg%zmne
 Utilizzo in popolazioni non seIezmg@t@@

 Utilizzo in popolazioni meno c%o%ap‘evoll ruolo accuratezza

* Utilizzo in dispositivi AID <<9§)O &

%]
* Impatto accuratezza su@@gﬁmtlsmo
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Question time %
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Quale parametro consideri quando valuti I’gﬁ@tﬁ’ratezza di un dispositivo
CGM? 4@ Q,‘b

Q
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c°c}\A
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MARD (Mean Absolute Relatwg@&‘?érence) complessiva
MedARD (Median Absolut%ﬁ)gb%tlve Difference)

MARD e MAD (Mean AQ’@QQld.?te Difference)
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Question Time 2 ° \\@
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Quando prescrivi un dlqu,s?@\?o CGM
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A. Considero 'accuratezza dei dISanSfthi in commercio sovrapponibile
B. Considero I'accuratezza tramg@lé I\/IARD della scheda tecnica
C. Considero 'accuratezza tr@?rnf?e MARD vs glicemia venosa
D. Considero accuratezg@(((sé”mlte la MARD degli studi clinici
&b
Q&%ﬁ@@
&
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Garg SK, Bailey TS, Castorino K, Christiansen MP@]en(ﬁist DR, Salazar H, Akturk HK, Gao S, Johnson ML, Beck SE. Accuracy of the 15.5-Day G7 iCGM in Adults with Diabetes. Diabetes Technol

CHD)

EVIDEMZE, INMOVAZIONE E PROSPETTIVE CLINICHE

@ner. 2025 Jun;27(6):430-438. doi: 10.1089/dia.2025.0139. Epub 2025 Mar 20. PMID: 40108991.
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* Problemi legati ad applicazione del senso%r@z\k&to sensore

. . . >
* Errori calibrazione > (@

D .
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* Allergie/ematomi O
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* Problemi legati ad applicazione del senso%r@z\k&to sensore
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e Errori calibrazione 02 &°
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* Allergie/ematomi SR

e Farmaci
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Accuratezza: come pud esseR
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* Problemi legati ad applicazione del senso%r@z\k&to sensore

realterata
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* Errori calibrazione o2
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* Allergie/ematomi N

e Farmaci

* Sede di applicazione O
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30 -

254 -
MARD?, % S
Arm (n = 1899)  Abdomen [n = 1883)  Thigh(n = 1807) \\Z’g@
22-278 mmol/L 118 + 12.0 18.5 + 18.4%* 123 + 138 (‘?_’SK\AQ
(40-500 mg/dl)  (92-13.8) (11.3-240) (9.7-15.3) @6 s
N\
3.9 mmol/L 222 1 25.6 222 4 269 206 + 320 NE
(<70 mg/dL) (133-239) (12.6-26.1) (102-20.3) QS & = .
39-100 mmal/L 114 4+ 9.7 19.5 + 18.4%* 123 + 109 %C)v \QK l
(70-180 mg/dL) (9.2-15.0) (10.4-26.7) (9.3-14.8)0 @6
=100 mmalf L P54+ 79 15.5 4+ 144+ '? B ? (g 51 --- Abdomen
(>180 mg/dL) (B.2-11.5) (8.3-18.5) 5{@, ---- Thigh
Q Q‘ @ 04 — Arm
. Q T | | | T T T | | T T T | |
QQ/ K%\O 1 2 3 4 5 6 T a g 10 11 12 13 14
2 @ days

(=50
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Accuratezza: come puo esserealterata
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Accuratezza: come puo esserealterata
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* Problemi legati ad applicazione del sensogr@i@?to sensore
* Errori calibrazione \,ﬁi@@(b

» &
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Accuratezza: come puo esserealterata
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* Problemi legati ad applicazione del sensogr@i@?to sensore
* Errori calibrazione \,ﬁi@@(b
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* Allergie/ematomi S
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* Sede di applicazione SO
* Eta S S

: 2> &
 Compressione senso@g\@“
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e Durata sensore Q@?
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Xo &{b
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o’ é.\b\
N « 2? MAD
Wear period Matched pairs (n) T 15415 (Fo) T 2020 r%_ég@ K\\'ﬁ%_-rm_ﬂ:l () Fod40 (T ) (mg/ldL) MARD (%)
Beginning (days 1-3) 5708 4.1 92g°¢ & 98.3 99,7 14.0 8.7
Early middle ( days 4-7) 5507 90.4 Q8 &0 99,8 99.9 12.2 7.4
Late middle (days 9-12) 5175 90.7 (,Vﬁrf\@ 99,5 99.9 12.6 7.3
End (days 13-15.5) 3920 #5.3 & 6 98.1 99,5 15.2 8.9
Overall 20,310 87.7 O‘b, \(@ 04,2 98.9 99,8 13.4 8.0
c A
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Accuratezza: come valutatla??
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Implicazioni per le decisioni te&peutlche
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FDA adwsory?pﬁnel
recommgﬂﬂ% CGM as
replage‘in%nt for SMBG

July 22, EQ@ J\&?mm read
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Accuratezza: come valutatla??
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>
* Absolute o> &
O Q .
e Relative Parametro di scelta nelle gare
Q7P
* Difference SR , ,
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The Myth of MARD (Mean Absolute Relative ngé‘i“\erence):

Limitations of MARD in the Clinical Assessn};ﬂn\
of Continuous Glucose Monitoring Data & . ° &

Robert A. Vigersky, MD and John Shin, PhD, MBA N

Myths are ideas or stories that may have a modicum of tru&\gefet become part of the fabric of a society.
Myths are perpetuated for a variety of reasons, not the Ieéﬁt gcf,\\/vhlch is the absence of contravening evidence.
The use of MARD as the most meaningful metric forqg‘ﬁgft al accuracy of sensors permeates the diabetes
technology arena in scientific presentaév%rg&%ubllcatlons, and in marketing material

O
On the one hand, this is understandable sjxze: M’ARD represents a single number that is easily digested

and, in theory, provides a basis of compa@or&a\nong BG monitoring or continuous glucose sensing devices.
&S
On the other hand, that single numbe‘?ob’swres a clear understandmg about what metrlc or combination of
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\OQ
xO
[ ] [ ] [ ] ®
Limiti della MARD.+*
\S
imiti della MARD %
S
[} [} % \@\
* Impatto del valore glicemico SRS 5CGM sccuracy, %
X @ Median (IQR)
MedARED Gy 127 (5.9-235)
(ol 6\\('0 n =15 837
254 %O %\ Hypoglycaemia level 2 17 .8 (B.0-29.6)
N 0 (<54 mg/dL; < 3.0 mmol/L) n= 350
> @
—_ xQ ‘AQ Hypoglycaemia level 1 205 (9.4-37)
= 20- 6\\’ 0&\ (54-69 mg/dL: 3.0-39 mmol/L)  n= 1153
E QQ) 6\% Eughycaemia 13.7 (6.5-24.7)
< \? be (70-180 mg/dL: 3.9-100 mmol/)  n = 10 253
E 154 & QQ Hyperghrcaemia level 1 R6(4.2-17.9)
I I %C) %\Q (181-250 mg/dL; 10.0-13 9 n= 2809
L Q)O \Q) mimol /L)
10 | | | | | O . \(\(b Hyperghycaemia level 2 B2 (46-154)
o e o Q< o c e Q§) K\Q (*250 mg/dL; >13.9 mmol/L) n= 1272
[ % 2 E 8 £E o2& & <& ° Daytime 131 (6.0-24.0)
EE E% u% E% 5% Q,O\OQ (06.00 am to 12.00 am) n= 14 782
o
B E EE ZE RE AE ’OQ Q}% Might-time 9.3(4.1-16.1)
A i) Py ) A ’bb ,04 (12.01 am to 05.59 am) n = 1055
(5\' Q\ Dwring exercise adults 23.6 (14.9-33.4)
Moser O, Sternad C, Eckstein ML, Szadkowska A, Mic@ &@IaderJK, Ziko H, Elsayed H, Aberer F, M= 1481
Sola-Gazagnes A, Larger E, Fadini GP, Bonora BM,&%‘K o&sso D, Boscari F, Freckmann G, Pleus S, Adults: no exercise 12.9 (5.9-24.0)
Christiansen SC, Sourij H. Performance of integi te@@ scanned continuous glucose monitoring M= 11199
S i i i : @\a %is Diabetes Obes Metab. 2022 Mar;24(3):522-
ystems in people with type 1 diabetes: A poo . . ; : .
Children/adol Il 9.1(4.2-15%
529. doi: 10.1111/dom.146{®. Epub 2021 Dec 19. PMID: 34866293, Hiaren/adolescents overa ¢ {315? )
. —_
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N
S
&
>
N
Limiti della MARD O
N
N/ \\
¥ &
. é){b &{b
* Numero di campioni oS
2 L,
Case | Case 2 ®&® Case 3
[V \
Index SG RefGs ARD Index SGr Q@%@\ ARD Index SG Refs ARD
-
| 50 60 16.67 | @ & 60 16.67 | 50 60 16.67
2 100 90 11.11 2 @ &0 16.67 2 100 90 1111
3 150 165 9.09 3 %Cm ¢ 9 11.11 3 150 165 9.09
4 200 210 4.76 4 <2> 165 9.09 4 200 210 4.76
5 250 235 6.38 50 .2 m 210 4.76 5 250 235 6.38
6 300 280 7.14 L O 250 235 6.38 6 250 235 6.38
MARD 9.19 (OQT QDO 300 280 7.14 7 300 280 7.14
N 0
LOMAR 1026 MARD 8.79
N\ ~J
&b Q
> @
S
KR ¥
O
Q¢ Q

Vigersky RA, Shin J. The Myth of MARD (Mea ?@Q% Relative leference) L|m|tat|ons of MARD in the Clinical Assessment of Continuous Glucose Monitoring Data. Diabetes Technol

O%
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@
Limiti della MARD O
\
e;\<°
&
>
N
L] L] L] L] \® \®
* Momento di rilevazione campione &
c O,O 6 CGM after (MARD: 9.5%)
a Linear interpolation (MARD: 9.9%) ;\\@' 0&1 readings
| - CGMIreadings ?“@ omparator measurements
% » Interpolated CGM readings \%4\ Paired CGM readinge == ”_.T-?""‘ -;"_""_ ------- .
£ | -B- Comparator measurements "JH(T)L::M;!"T - 60' é’_\ i ' B i e
8| () Paired CGM readings ] @ .- e Qo . N, |
g .‘,,—’ -'_I--'. o 0 6\ 3 '--.._‘_*'_'_-—_.@
3 el 0 £
3 ol Q S| o
0] S Time
Time: d CGM before (MARD: 11.2%)
b Closest (MARD: 9.9%) | @ coM readings
= || . CGMIreadings % -~ Comparator measurements
-% -B- Comparator measurements £| O Paired CGM readings
E (O Paired CGM readings A e . g
8 o T h 3 “e
@ g S
g &
[T o ,!b\ Time
Pleus S, Freckmann G, Slingerland R, Bigm P, \%;rt?oua E, Fokkert M, Hinzmann R, lendle J, Klonoff DC, Lu J, Makris K, Mohan V, Nichols JH, Pemberton J, Selvin E, Thomas A,

E
Tran NK, Witthauer L, Eichenlaub M. Comp é £Ne Pairing Impacts Reported Continuous Glucose Monitoring System Accuracy. J Diabetes Sci Technol. 2025 Sep;19(5):1423-
142%' Q@’l177/19322968251344303 Epub 2025 May 23. PMID: 40405604; PMCID: PM(C12102080.

O
HILANO - T HOVEMBRE 2025

MONITORAGGIO BLICEMICO NEL DIABETE DI TIPO 2:
EVIDEMZE, INNOVAZIONE E PROSPETTIVE CLINICHE

(=50



O
X
A\S)

Limiti della MARD &

.@.’
N
SN
&
> &

* Impatto clinico S

,g\(b @ Difference in
MARD Q9" MARD 109 MARD 15% insulin dose
A QO

\J A\

2
e
£ 58
Climecal c{zqﬁl;biﬁg!-;: Meal CHO of 50 g.
Current &0 I 80 mg/dL.
TG = §@0 p/dL.

InsgfPng-CHO ratio= 10.
l@? .

g
QL O
Vigersky RA, Shin J. The Myth of MARD (Mea\@‘&@ﬁ% Relative Difference): Limitations of MARD in the Clinical Assessment of Continuous Glucose Monitoring Data. Diabetes Technol

S Ther. 2024 Mar;26(53):38-44. doi: 10.1089/dia.2023.0435. PMID: 38377323,
-
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N
S
&
Limiti della MARD O
\\fo
E>\
\ 5\
L&
. \’0\@’\'\’0
\ .
aoo ,13\6\
\\(‘> @(b Difference in
MARD H"@ QQ MARD 1(¥ MARD 15% insulin dose

Lower SG per MARD 165.6 ®0® -&6 162 — 153 — —
Upper 5G per MARD — 198 — 207 —
CHO dose tor 0 g %% 5 '[] 3.0 3.0 3.0 3.0 —
Correction dose to 120 mg/dL .48 0.54 .56 .66 .74 —
Total msulin dose O 6.48 3.84 6.56 3.66 6.74 —
Comparison of insulin dose calculation \\

Dose with 8% vs. 10% MARD with |DWE%® > — — — — — — =006

Dose with 8% vs. 15% MARD with |D‘? — — — — — — =0.24

Dose with 8% vs. 10% MARD with G — — — — — — (.08

Dose with 8% vs. 153% MARD wu&ehlg@er S5G — — — — — — (.26

\0 \QJ
@Q(bo@“@

Q¢
Vigersky RA, Shin J. The Myth of MARD (Mea Q% Relative Difference): Limitations of MARD in the Clinical Assessment of Continuous Glucose Monitoring Data. Diabetes Technol

O"o Q Ther. 2024 Mar;26(S3):38-44. doi: 10.1089/dia.2023.0435. PMID: 38377323.
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* Non e un parametro di accuratezza cllnlca \’0

* Non distingue tra fasce di glicemia @”}\ie@(b
\‘» &
* Non distingue tra giorni di vita del §@n§%re
S

 Non descrive variabilita mterlngJMduall
* Non considera accuratezza @%@?\te di rapida variazione del glucosio

* Non distingue tra dlfferg@%av‘zposmva e negativa

&b Q



N
ez@oq’
Accuratezza clinicasSs
NN
N\
RN :*
’é{b ,/
. $ B , P
: J A,/
.’ A ..
p g
’
,? B
<, o e
2 et
/, ............... C
0w 00 400 0
Reference glucose (mg/dl)

* A:nessun effett@suLJzSazmne clinica

e B:azione clinj (b@{?érata ma con effetto nullo o trascurabile sul risultato clinico
* C:azione @?‘nqébalterata probabilmente altera 'outcome clinico

e D: azmg@géq?nca alterata, puo determinare un rischio medlco
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Dalla MARD... &

* MARD da valutare nei diversi periodi di vg;a‘z’: sensore
* MARD da valutare in diversi range incg?ﬁi,@ib
O

- . o)

* MARD da valutare nei diversi ROC ,& &”

&

SO

. . (@) .
* Attenzione alla popolazione & studio
. . . \C) ’&\\
* Tipo di diabete &0

: e O

e Sistema di rlferlmento(g"ée
: K\
* Setting (g";@&\(b

* In clinic vs homgR >
X

* Rapide variamﬁg@icemia indotte

o‘é\\\ <
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\OQ\

Dalla MARD... all'iCGg?;ZZ

((b.

.(b .
@ &
. . .® \\® . . .
* Sensore cosi accurato da poter essere cog(;fkﬁato un dispositivo

. : R
medico di classe |l @\’0&

. BTN : .
* Sensore che possa essere utilizzato &ﬁém‘amera integrata con algoritmi
per la somministrazione automagitq’gzoﬁi insulina (AID).
R

O N . . —_ .
* | criteri che devono essere sogﬁ'j}s’f’attl da un dispositivo i-CGM sono

piu stringenti e specifici r@@g@ﬁ al singolo valore della MARD.
%

* Importanza della popo{lé%ﬁ\e studiata
o7 N
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(] ‘\(5'0
RIS
ICGM SO
Q
QS
N &
R
. \(b\’é\\(b
\ .
o
] . . NI
ICGM special control performance requirement (b’b \Q)@ 95% LCL
NN
A: Within 15 mg/dL, <70 mg/dL 0&&& ~85%
B: Within 15%, 70-180 mg/dL Q§® qq, =70%
C: Within 15%, =180 mg/dL O?j Q@ =B80%
D: Within 40 mg/dL, <70 mg/dL 09@%\ ~98%
E: Within 40%, 70- 180 mg/dL OQQ).\Q’O =99%
F: Within 40%, =180 mg/dL ((/QS o’\\ =99%
G: Within 20% NS =87%
H: CGM < 70 mg/dL & Ref =180 mg/dL &;( &@\ 0
I: CGM =180 mg/dL & Ref <70 mg/dL D 0 0
J: CGM ROC =1 mg/dL/min & Ref ROC {5&"’ min <1%
K: CGM ROC < —I mg/dL/min & Ref Rg&e?z\l?mgfdumn <%
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EVIDENZE, INMOVAZIONE E PROSPETTIVE CLINICHE

CHD)

——
HILANO - TI HOVEHERE 2025



S
O
%)
e ‘\(5'0
. RN\
ICGM SO
Q@D
PSRN
\\(& @.%
LY
US FDA standards for CGM accuracy studies Limitations of accuracy ﬁmdi\@j@fgﬁnn—iCGH—apprmed CGM devices
C AN

Robust clinical data + Some devices do not have ac,gﬁroa;g*gudim published|in peer-reviewed journals.

* Some devices have data pulih\s only in government letters containing regulatory
decisions for the publi ﬁl&éme do not even have this type of data.

ﬂf,@:@@ studies are limited (e.g., n << 100, high proportion of
people wit ONP @

+ Some studies c@ct&d in a way that the MARD will look better than it would
look in reakﬁbrldo\l e, because ngﬁﬂml particularities| making it difficult to
compar rf@ghances between 5.

Representative of performance across target)] e« Studj ﬂo(@lcted in adults only (despite indicated ages for some devices being =2
population

Y - @
. a?a?eriﬁtics of subjects in some studies do not represent a likely patient
N pgpil ation (e.g., they may have relatively low HbA I c, high proportion of non-insulin
x®  \@sers, low proportion of T1DM patients, more stable patients).

Q@‘ AQ,\Q’ For some devices, there is limited information on the characteristics of patients
@ .\c}’J in the accuracy studies (e.g., mean HbAlc, current treatment), thus limiting an
assessment of data validicy.

-
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o
FDA S
xO
%)
O
\\
O %
‘bb N
RSN
o
NS
AN
SN
Manufacturer applies to the CDRH of the FDA for %O t'o\
ﬁpmwﬂ for Class 11T (high risk) or ICGM Class 11
rate/high risk) approval for specific indications for %{@’Juf&clurm market and trade in the US and provide the
use. 0 \ CDRH with post-market surveillance data.
QO . 6(.}
<
© @
S S
. : : v @
CGM: Class 11 requires full evaluation of all the products %O Q
performance safety data. Specific codes based on o ) . )
device type (QCD, OYC, QHJ. MDS). O Users and health care providers use the Medical Device
{CGM: Class 11 P full eval £ all the 2 r&g Reporting system to flag performance and safety issues.
specific Eﬁmmr:;‘ml:me&ﬂﬁuun ::;ﬁc %O > Updates to the CGM technology and indications for use are
and e (DDK,SPDEBEJ. QSLG“JEI}}_ Q‘ OK\ published on the FDA Medical Devices Database.
FDA Pre-Market Approval for the spe @'&ﬂéﬂﬂﬂ for
use (diabetes type and age Ez:u_pﬁ}:l variable
time depending on classi Appmval
document detailing the evide and specific
indications for use available ﬂqﬂ MEI'.IE.‘-I' Devices

Pemberton JS, Wilmot EG, Barnard-Kelly K, Lee@thna L, Ollver N, Randell T, Taplin CE, Choudhary P, Adolfsson P. CGM accuracy: Contrasting CE marking with the governmental controls of the
USA (FDA) and Australia TG narrative review. Diabetes Obes Metab. 2023 Apr;

:25(4):916-939. doi: 10.1111/dom.14962. Epub 2023 Feb 5. PMID: 36585365,
Ei!ﬂ HEII"IITEIE.ITI.EEIG BLIX EHIGU I"'IEL DIAEETE DITIPO 2:

HILANO - TI HOVEHERE 2025



Subjects Mean .,

: o Number with absgl )
Device o CE marking USA FDA  Australian TGA e MNon-adjunctive e e '@ e 20/20 across full Preﬁcnbed
a class & approval approval for the therapy . . glucose range P: in primary
application . range L. subjects tested P: <18y diabe fference .
(APP) notified body class ARTG class indication decisions in clinical data  A:218y P: <1 P: <18y <18 yA: =18y care in
4-digits and code and code indication ) ) ) C:all the UK
C:all - y A:zl8vy
{‘}- i\?}\ zall
o .
RSN
N\ N
& &
"A fo. N\
APP or IIb®CE 2797 Il iCGM 11l ID330535 22y Yes 22 y1112 Q\." 65  P:100% P:7.7- P:92.0- x
receiver QBJ® (} . 6\ :159 A 99% 10.1% 96.2%
%0 N A:98-99% A:918-
= 92.5%
\\’0 > :
APP or IIb® CE 2797  I1iCGM x 22y Yes 2 36{@’ P:127 P:100% P:81-90% P:929- x
receiver QBJ™ X0 .Q A:316 A:B1% A:B2-91%  953%
NS A:932-
S O
0@ \% 95.3%
MiniMed b CE0459  IIMDSY 111D 313741 =14y I’QQ) . 22 y1819 P:124  P:100% P:101%  P:90.2% x
Guardian™ Q~ QQ, A: 82 A:70% A:94% A:89.5%
connect O?“ Q\
APP .
P2
£ 20 Q %\Q 18.1%
MiniMed IIb® CE 0459  I1QZP D 313741 O 7 yQ9 No 22 y18 P:124 P:100% P:10.9%  P:87.6% x
670G™ Q . g\ A: 82 Ar70%  A:B7% A:92.0%
N QO
& Q0
RPN
o0
<& &
O O
[ 4
APP or IIb* CE 2797  I1iCGMIP é@ﬁ 358292 24 y Yes =4 y?2 P:129 C:98% P:9.2% P:92.1% 7
reader 1 S Az 144 Az 9.7% A:93.2%
APP IIb®* CE 2797 Q&G%@ x 24y Yes 24 y° C:100 C:83% P:87% P: 89.7% x
. \\fo AG A 7.6% A:94.9%
.\) A4
o X

O
ol




Manufacturer selects and employs a Notified Body accredited by
the European Commission. Manufacturer applies for CE marking

for specific indications for use to the Notified Body with a Q>

submission dossier that includes clinical data on performance and (g\
safety. Notified Body decides classifies as I1a (moderate risk) or ITb 7.} QQ
(moderate/high risk). 6\’\} X
© @
S S
Notified Body completes Conformity Assessment against EU Ve \6
Directive 93/42/EEC (before May 2021) or EU MDR 2017/745 %C) \Q

{after May 2021) evaluating only a rerrexzmm.i\fa sample of O )

product specific data. Also accepted is clinical data from a device (g@

of ‘equivalence’ if equivalence can be justified by the .
manufacturer. Greater oversight of Notified Bodies by nati &\Q\Q

authorities is mandated by EU MDR 2017/745. Q= O
@
29
<Y @

TR e e e e e e S

age groups) is valid for up to five years, hoxf@ver @ document

detailing the evidence submitted or spncii(&n E@ions for use 1s
published. The CE marking certificate 1 ]le upon request but

does not include indi@ T use.
,OQ K«i’ﬁ
S o

Pemberton JS, Wilmot EG, Barnard-Kelly K, Lee@i}chna L, Oliver N, Randell T, Taplin CE, Choudhary P, Adolfsson P. CGM accuracy: Contrasting CE marking with the governmental controls of the
r;25(4):916-939. doi: 10.1111/dom.14962. Eul:1>'_22r23 Feb 5. PMID: 36585365.
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USA (FDA) and Australia (TG ‘g narrative review. Diabetes Obes Metab. 2023 Ap
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>
KQ) The manufacturer notifies the MHRA of CE marking and plans for
post-market surveillance. The UK MDR 2002 brings into effect EU

Directive 93/42/EEC as EU MDR 2017/745 has not been ratified.
Thereby no pre-market assessment by the MHRA is required and
the product is deemed fit for purpose for the indications for use.

Manufacturers market and trade in the UK and provide the MHRA

with post-market surveillance data. Users and health care providers

use the MHRA yellow card system to flag performance and safety

1ssues. Updates to the CGM technology and indications for use are
not published publicly.




Subjects Mean |
Number with abs

- CE marking USA FDA  Australian TGA Non-adjunctive . 20/20 across full  Prescribed
Dew.ce (.“ class & approval approval for the Age therapy Age. range of subjects t?p-e 1 '@ € glucose range P: in primary
Sensor application . range L. subjects tested P: <18y diabete @Herence .
(APP) notified body class ARTG class indication decisions in clinical data  A:218y P: <1 P: <18y <18 yA: z18 y care in
4-digits and code and code indication ) ) ) C:all the UK
C:all - y A:zl8vy
Il _Ncal
APP or IIb° CE 2797  « x 22y Yes 22 ytt12 P: 16 P: P:7.7- P:92.0- v
receiver ;5:,59 CWY9%  101% 96.2%
,g\ 2 A:98-99% A:918-
N @ 92.5%
APP or IIb* CE 2797  I1iCGM 1l ID330535 22y Yes 22 ytt12 \’0\? 5 P:100% P:7.7- P:92.0- x
receiver QBJ: (,\ . 6\ 1159 A:99% 10.1% 96.2%
%0 B\ A:9.8-99% A:918-
Q- 92.5%
N
APP or IIb° CE 2797  I1iCGM x 22y Yes 2 36{ P:127  P:100% P:81-90% P:929- x
receiver QBJ™ x> \4 A:316 A:B1% A:B2-91%  953%
60 o) A:932-
OQ) &% 95.3%
MiniMed b CE0459  IIMDSY 111D 313741 =14y I’QQ . 22 y1819 P:124  P:100% P:101%  P:90.2% x
Guardian™ QQ, A: 82 A:70% A:94% A:89.5%
connect C)?* Q\
APP % 6\
Q;O \O
MiniMed Ilb* CE 0459  I1QZP¥™ D 313741 O 2 30’0 No 22 1817 P:124  P:100% P:10.9%  P:87.6% *
&70G™ \Q \@ A: 82 A:70% A:87% A:92.0%
& &0
QY ¥
MiniMed IIb® CE0459  x x QQ, O 27y Yes 22y P.108 f P:11.6- P:82.7- x
780G™ & A: 153 12.3% 85.6%
InPen™ &b K\2 A:10.6- A 883-
X0 \‘b 10.8% 88.8%
APP or IIb*CE 2797  IliCG 4 358292 =4y Yes 24 y*? P:129 C:98% P:92% P:92.1% /
reader . @4 A: 144 A:97% A:93.2%
APP lIb® CE 2797 Q&G% x 24y Yes 24 y° C:100 C:83% P:87% P: 89.7% x
. A(O %‘KG A:7.6% A:94.9%
APP lib* CE 1284 Q x =6y Yes =18 y*4 Az 57 A:BA% A 9.9% A: 85/0% v
APP lla* CQ@H? x % =14y No =18 y*° Ar114  AD11% A:91% A:95.8% v

APP or @QE 0197 % % 22y Yes =18 y“ A 63 A16% A91% A 90.5% % M
receiver
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Oltre l'accuratezza 55 o
\\"> @\
ESSENTIAL @ GR DRIVERS
FEATURES CHOICE
(i.e., features that are %0 %\ (i.e., features that
absolutely necessary for | .. ... ... . .@Q-| address maore relevant
all patients): clinical izsues and/or
* ACCUracy meel the needs of
« certification spacific subgroup of
i [ patients):
i | = approved indications
i ' of use

= alerts (optional,
predictive, on body
vibration)

* interoperability |
integration

« approved application

. sites
Q_ e — = visualization devices

Q/ o » transmitter remaoval

+ cost of devices

A@@lTJ&UAL FEATURES
\@e Eures that improve patient’s experience):
samhlad vs. non-preassembled systems

ﬁr alerts (snooze, delay)
Q)Q 1) dﬂvme size
Q\ w07+ notes entry
> &K * calibration

. Q® s allergens
* interferences
= imparmeability
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Conclusioni o
\
*\?}{b@b
\\’b
* 'accuratezza di un sistema CGM e prereqbgcr%@% fondamentale al suo
utilizzo N
N 4‘7’

* Bisogna prestare attenzione a comeoagehe descritta I'accuratezza per
poter comprendere appieno la p ?@?mance del dispositivo

* Fondamentale conoscere cor@@ \géﬂutare accuratezza e pretendere che
essa sia garantita (prescrlz@n@ gare,...)

* Nel valutare efficacia d&%@%mstema» CGM bisogna analizzare tutte le
caratteristiche che defeﬁnmano I'outcome finale del suo utilizzo

7 = MILAMO - 11 HOVENBRE 2025






	Accuratezza della misurazione �nei Sistemi CGM e� Implicazioni per le decisioni terapeutiche
	Diapositiva numero 2
	Accuratezza della misurazione �nei Sistemi CGM e� Implicazioni per le decisioni terapeutiche
	Diapositiva numero 4
	Accuratezza: definizione
	Accuratezza: definizione
	Accuratezza: come ottenerla
	Accuratezza: perché cercarla
	Diapositiva numero 9
	Accuratezza: perché cercarla
	Diapositiva numero 11
	Accuratezza: perché cercarla
	Accuratezza: perché cercarla
	Diapositiva numero 14
	Accuratezza: perché cercarla
	Implicazioni per le decisioni terapeutiche
	Question time
	Question Time 2 
	Diapositiva numero 19
	Diapositiva numero 20
	Accuratezza: come può essere alterata
	Accuratezza: come può essere alterata
	Accuratezza: come può essere alterata
	Accuratezza: come può essere alterata
	Diapositiva numero 25
	Accuratezza: come può essere alterata
	Accuratezza: come può essere alterata
	Accuratezza: come può essere alterata
	Diapositiva numero 29
	Accuratezza: come valutarla??
	Accuratezza: come valutarla??
	Accuratezza: perché cercarla
	Implicazioni per le decisioni terapeutiche
	Accuratezza: come valutarla??
	Accuratezza: come valutarla??
	Accuratezza: come valutarla??
	Diapositiva numero 37
	Diapositiva numero 38
	Limiti della MARD
	Limiti della MARD
	Limiti della MARD
	Limiti della MARD
	Limiti della MARD
	Accuratezza clinica
	Dalla MARD… 
	Dalla MARD… all’iCGM
	iCGM
	iCGM
	FDA
	Diapositiva numero 50
	E in Europa?
	Diapositiva numero 52
	Oltre l’accuratezza
	Conclusioni 
	Diapositiva numero 55



