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Automonitoraggio SMBG della glicemia caplllareo\og\ >

* Indispensabile per i pazienti con diabete tipo 1, e parte integrante deIIa telﬂa%@@[)@]

* Per raggiungere gli obiettivi glicemici postprandiali e quindi ottenge@ Q ) controllo
glicemico globale e utile anche la misurazione della glicemicgdp@}?&p& le [B]
96 e N
6\\ (O
60\ 60(\\16
* | pazienti che utilizzano schemi terﬁgﬁd nsnvn dovrebbero effettuare

autocontrollo domiciliare [B] «P\?\ @ a®

v’ prima dei pasti o spuntlgge \g\(\'a
v/ prima di andare a | 0(\60

v occasionalmgjyde dogg(%pastl
\/prlma @@é&g@&% fisica

o(\(tg?a il sospetto di una ipoglicemia
O\QQ;doEo aver trattato una ipoglicemia
v’ prima di ogni attivita critica come guidare

Standard di Cura SID-AMD 2018; Standard of Medical Care in diabetes ADA 2019



Evidence of a Strong Association Between Frequency of Self-
Monitoring of Blood Glucose and Hemoglobin Alc Levels |re\$<ﬁ§)

Exchange Clinic Registry Participants \0\")
W2 AT G2
o
AII.O% | agooeg(’gx <13 years old
10.5% - 6\\ (© 6—-— 13-25 years old
) 6\)\9 \\16
10.0% - Ge 90
o 95% 1 G?/ (3\ —A— 26-49 years old
% 9.0% - - >49yearsold
g 8.5%
Z 8.0%
7.5%
7.0% -
6.5% OV - : . : : _
\'\\(QQ Q\:(JG\\ 3-4 5-6 7-8 910  11-12  >13
o™ oefl SMBG per D
) Q_ er Day
0\6 20,555 patients

Diabetes Care 2013; 36: 2009-14



Self-Monitoring of Blood Glucose in Type 1 Diabetes Patients .
with Insufficient Metabolic Control: Focused SeIf—MonitoggaQ%gf
Blood Glucose Intervention Can Lower Glycated He'l?@%'\%ﬁ‘”

A1C P

Table 1. 3 0.60 7 6\\6 6 6\

Baseline Clinical Characteristics of the Control and E \6 . G(G

Intervention Groups” g 0.4 ?6\) O(N

_ 7 WO
Control Intervention () e 6 d\

Age (years) 38+ 9 39 + 12 Pg) 0 ‘eé(ba

Diabetes duration (years) 19 + 12 20 =+ 11 P\\Q 26‘\ Q

Body mass index (kg/m?) 26+ 5 25+ 3 /"‘" . ,a\Q 0.00

Women (%) 52.4 K\GV' '\g\(\ ;

Retinopathy (%) 42 p_@é? o O( g" 0.20

Nephropathy (%) 20 d@l ~ go\\\’ E

Neuropathy (%) ,@\1@ \!e 13 &) -0.40 + ¢
Daily smokers (%) A 6\ 1§b \‘a 16

csllusers %) OV | €25 20.4 -0.60 A

Mean A19.‘@<k|ﬂu(s}i‘onl%x‘\cpsv.61 + 0.09 8.65 + 0.10 .
fRf@va:aans@@\unléss otherwise indicated -0.80 - Control group Intervention group
\C*\ ¥

J Diabetes Sci Technol 2009;31:83-88
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Continuous glucose monitoring (0%
2
. . . . . . .- . \'@\‘\6(\6 '\d\\a\\
e Misurano in continuo il glucosio interstiziale ‘e’(")\ 2@
A 00\ . \\,‘3\\
(1-5 min) SOV 4O
’ \36\\6 (32‘5
* La rilevazione del glucosio interstizialgya_p® fransmitet
. . L . . G \ © Skin
ritardo variabile da 0-12 min rg@’eﬁtggale\)alore /@ I
della glicemia; {(P‘\?\\Gé\\)( .00030 ® -—.“—InterstitialFIuid
A .OQICeu
* Sono costituiti da&@&%@@ K & 7 A s
. 86 . t “ +«——Blood Vessel
v'sensore trg@@lﬁgg@l@ sottocutaneo;
v trasrqg@@&%(@;\'a

S/é@&géw%\‘o MMA (mobile medical App);
G\ZI?sengore ha una durata da 6 giorni a 6 mesi.



Definition of types of Continuous Glucose s>
Monitoring 89%

\¥
A\
. \x@\\a \6\ o

Real-time CGM (rtCGM) CGM system that measures glucose levels contmuo&@}*@n @(\@rd/e the user automated
alarms and alerts at specific glucose levels a*w\%(ffﬁor dg@t\glng glucose levels.

\)\6 A(\ﬂe(
Intermittent scanned CGM systems that measure u@gé Iev@ts%ontmuously but only display glucose values
CGM (isCGM) when swiped by a rea@?@ Wone that reveals the glucose levels.
{KP‘ ,a\e
Blinded (professional) CGM @&g’tha@(@asure glucose levels that are not displayed to the patients in real
CGM es@’é%lces are in general initiated in a clinic using a reader that is owned by the

Q\thlc\] %/ are removed after a period of time (10-14 days) and analyzed by the patient

Q(QQQ\\ en provider to assess glycemic patterns and trends.
‘\\‘.\\]3 (‘\06
'\‘3906 QG‘
)

American Diabetes Association Standard of Care. Diabetes Care 2020
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Clinical Targets fgg@@@@ﬁmuous
Glucose Mor@’g@?rg,‘ﬂgdbata
Interpr%tai *Recommendations

@e“intematlonal Consensus
o Zle@lme in Range
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Limiti della Emoglobina Glicata \o\°g\ .

oA

e Fornisce indicazioni sul
compenso glicemico degli ultimi
2-3 mesi

* Il valore potrebbe non essere ¢/9

&
attendibile in caso di: «p\\ ?)\65\
v'Emoglobinopatie $G?’ A°

v'Anemia o &2 0(\6
\/Insufflc ?a rQ@}iPe cronica
/Q{féé? rttel@eloata di glicazione

0\’3‘906\ ?e(

e Nessuna mfgsﬁ?\w e su

v V%r eﬁa‘ﬂo\%aggﬁ%emlca intra- ed
m?e(‘xg(i%rnallera

O <
C Fpergllcemla post-prandiale
39 v’ Carico Ipoglicemico

v’ Beneficio del cambio terapeutico
nel breve termine




Continuous Glucose Monitoring 00
A OV
: \&’b\\?’%}é\d\\a
PARAMETRI GLUCOMETRICI STATICI %%0\6;?6@\6 59
(1h 12min.)
e TIR (70-180 mg/dL) 250 60\6 e‘ 199
e TBR (< 70 mg/d L) P\OQ % () 6 181 - 250 mg/dL (4h 34min3
O
e TAR (> 250 mg/dL) ?/{YP‘\?;\G a®
* Variabilita glicemica QO$G o\g\(\ ey ﬁgdc’ftabi"to (15h?g;/3
e GMI (Glucose ]gq@ﬁ\?g\@ﬁé%t Indicator)
\o 70 Basso 10%
e Glicemi Kﬁgg‘@(e y - 54 - 69 mg/dL (2h 24min.)
C
‘5\\\ ot © = Molto basso 3%

@)
0\6Q <54 mg/dL (43min.)
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Optimal Sampling Dgpaﬁ“gng,f@} 8ont|nuous Glucose

Monitoring to Q@ﬁrﬁg{@@ ong-Term Glycemic Control

Tonya D. Rid I \@g}th Qh@%oyw Beck, MD, PhD,' Robin L. Gal, MSPH, Crystal G. Connor, MS,
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~& Time 70-180 mg/dL
—+-Time >250 mg/dL
-0- Time >180 mg/dL
-%--Time <70 mg/dL
—o—Time <54 mg/dL
—e—Coefficient of Variation

=& Mean Glucose
—+—Mean Glucose and HbAlc

5 10 15 20 25
Number of Days in Sampling Period

30

R (correlation)



Continuous Glucose Monitoring 2
AV N
: \\'a\'\")(\@c;.\c\)\‘a\\a\

PARAMETRI GLUCOMETRICI DINAMICI JTSELTE?”%EW x "g\k“b*‘f,m R
Nudn;ﬁ:}osiﬁs:%{\lmr q.i\ 6 » & Collegamento Smart Transmitter/sensore

a Sio attua Freccia di tendenza
66\\'){@@ (}(\ﬂ\lléﬁe mg/dL —— Unita di misura
G

* Frecce di tendenza [ROC] G?/e Q’@d\g
. ° \ ° . ° < (e
e Allarmi per velocita di varia e 1\ ©
KORE X6

gl U CO S I O OO$G€ O(\g\(\ E;?::—,Igﬂﬁze della

. O(\e Segnalazione di pil eventi Livello di awiso glucosio alto (linea tratteggiata
. rossa in alto)
&~ Livello target glucosio alto (linea tratteggiata verde in alto)

o Allarmi predittivi

0GGl €— Dataeora
10

&~ Livello target glucosio basso (linea tratteggiata

R\_ verde in basso)
Livello di avviso alucosio basso (linea tratteagiata

e 06 rossa in basso)



Allarmi predittivi (CGM)

e Avvertono 10, 20, o 30 min prima del

raggiungimento del valore basso/alto sta&ﬂi@\\)\ie@z‘“
dal medico diabetologo; O?/eoe .

T Q2 .

* L'allarme predittivo e |nd|pe{pd@r¢c@;\d>§? valore di
t . Q?j : ‘\(\'3\G 1200
partenza; N 9

sistema Rgeﬁ%\tger\gmpere O aumentare

g
e Sistemi ibridi E)aqaﬁ‘ﬁges@ﬂ%ore utilizzano questo  '*°|

B e o
I’|r{)@$§|\§%@%¢asale di insulina.
ov

17 @Awisi predittivi

242 (W) Awvisi predittivi




. .
Frecce di Tendenza 0\)@,\0\0@

. . N
* La tendenza si genera in base .-;\éﬁzﬁ'@\‘—,&@s\.},
al’landamento che la glicemia ha avuto \\ L"'E;@—*éc’ Q\.|ﬁ —
negli ultimi 15-20 minuti e cioe se e 6\)&66 LN RN R

stata stabile, se sta aumentandoeo%cee S | -
g@ Rea -:;,.,:: 1]

sta diminuendo; QP‘\?\es\

e Essa predice cio che@tﬁ’/a

successivi 30 mé) ngﬁ Ci sono nuove .. = [ GG Readig
variazioni; "0 \a\le‘ ovcucors | [ |
(e - o AN A 1AM Gray = In Target

d% o e
o Cm&a@?‘w@éma ha un sua definizione O

O\dﬁ’P%e ’fénza




isCGM rtCGM rtCGM rtCGM rtCGM
sottocutaneo
S
NA NA >3 mg/di NA NA 0\0‘0
0.2 mmol/l 6\ . '\
per minute . A(\a oy @\\6‘
NA =3 mg/dl 2-3 mgidi =2mpdl  \§ ANKA %'\0\"
0.2 mmol/! 0.1-0.2 mmolA >0.1 m - A@
per minute per minute . \\‘a
=2 mg/dl 2-3 mg/di 2mgd oy ‘3? ag\&: >2 my/dl
=>0.1 mmol 0.1-0.2 mmoll 005—0 | rnm@\ 0 =0.1 mmoli
per minute per minute N inute per minute
1-2 mg/d 1-2 mg/di bg&u 50“‘ NA 1-2 mg/di
0.05-0.1 mmoll 0.05-0.1 mmom d\ 0.05-0.1 mmolil
per minute per mmu%\ ¢ pga per minute
<1 mg/dl < 3,@\ e\ NA 0-1 mg/d
- <0.05 mmoll ﬁ'{ 3 mm%\e 0-0.05 mmol/]
per minute 6 n}m per minute
\\‘G O \ia NA NA 1-2 mg/di
\ vb\e 0.05-0.1 mmolA 0.05-0.1 mmol
mmg(g\ per minute per minute
i \ 2-3 mg/di 1-2 mg/dl 1-2 mg/di 2 mg/dl
\ (G A mmolﬂ 0.1-0.2 mmoll 0.05-0.1 mmol/ 0.05-0.1 mmolA =0.1 mmol/l
'\‘QQ . ,..Q\lql per minute per minute per minute per minute per minute
‘5\\'\ < NA =3 mg/dl 2-3 mg/d| =2 mg/dl
. 200 ? S 0.2 mmol 0.1-0.2 mmolA =0.1 mmoll
0\6Q . : .
per minute per minute per minute
NA NA =3 mg/di NA
=>0.2 mmol
per minute




Utilizzo delle frecce di Tendenza

Table 4. Scorecrd for Type | Diabetes. _ \\,(‘a\\ @%\
Glucoss | el .
vamion ARV
- a (@) SXTANS
Sesrecard 0 rrgfd L 180 mgldL 180250 rrgid L 60 = Ketane
Type | diabetes == 3.9 mmaliL 3910 mmaliL 10139 mrmall Ia A::-g\ alilL posity &
Carrection factor Carrectian fac 6\ e -Qﬁrm-:r.bu fie tear
rmg'dL mp‘d Ek‘a qe( mpgtdl
 hange mmalL é ~C\ mimealiL

<25 I_‘.ﬂ:_‘.l’.‘lEl 50.=Th =75 e L % 9 & 6\5{5 <25 25-250 5075 =75

<4 14=24 18.<47 =42 ! 28 =42 <l4] 14<28] 2842 =42
O 0\ %4
Insulin urits \ P\ nﬂ@n Fits Irsulin units
\M
tt Ttt (l +15 +2.5 xf(ﬁP‘ ||\d4g>\\|’3_& +15 FIS|  +5 4 +3 #2 | Manean®
- A)

1' +1.5 Eg:“;\l l _\‘\‘(h‘lx\\lllE- +2.5 k1.5 A F4 +3 +2 F1.5] Max con”
' . F1 @S\9 FO5|  +2.85  +18 F1 FO5| 43 +2 F1.5
\J

1 Ml e

7| 7 o
\%4
. b
- - | fz-acting QYD 10 Q\Ov H | 4o ho ho | o Ho Ho H0 | Maxcon®
~
~ N ;“-@&ug clkl \h_e/ - 1.5 -1 05| -2 -1 -05 | -05| -25 - 05 o0 | Mixcor®
PR S
Tf—at,:&@e: =15 =15 -5 il =3 =2 =l il =15 =2 i =05 Max o
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Mﬂlnnju oose value <50 mgidL (<28 mmold), three fist-acting mrhohydrate unie are recomm ended .
ketones are posithve, the individu by suggested maximal correction should beapplied independ ent of the rend arros Information.
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Utilizzo delle frecce di Tendenza
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. 1O\
Allarmi per velocita di variazione del glucgsi®
W

e Gli avvisi sulla velocita di
variazione informano 'utente
quando i livelli del glucosio 66\)’(;\;%?:‘?%?1 R
stanno variando (dlmlnuenQ@?& \Q(eg'a ittt
aumentando) seco a\e ——
velouta mposka&%%%ifﬁ e
variare s g/ dl/min e



. SO
The clinical relevance of CGM 0%
\x‘a\'\?’(\aéxd\"a\\a
1. ....arelationship between TIR and A1C %Oo\é;\d«a\\a

2. ...to fundamentally change clinical c&\g@\%@;bﬂ‘ﬁse of the new metrics,
|t would be important to dem@el‘raga\&at the metrics relate to and
predict clinical outcomeﬁx\?\P‘ \Q@Q’

6
Q$G€ o \g\(\a\
660 5\ o
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The Relationship cgc,ﬁ/bmﬁbzlobln A1c to Time-in-Range
in Patients W|§,hCI9 at*?etes

ACONNIZ
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The relationship between HbAlc and %TIR. The solid line is the,,
best fit and the dotted lines represent the 95% confidenc 0

interval. $9%
@ O VR
ot %\d\\@\
90 | ‘6

20

10

.
60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 B89 920 21 52 93 94 95 956
&2 a7 53 s HbAlc (%) 54 70 s &0
| | l ] | l ] |
HbA1lc (mmel/mol)




\0@‘6'
Hemoglobin Alcin % and mmol/mol at each decile of tbraé"\l

range per equation in the figure & o
ge per eq g o e

(S\SAEERYe\
Time-in-range HbAlIc (%) 6&%@?@(@%0! )
0% 121 966\90( 109
10% 1.4 (@Q, 101
20% NELPER 92
30% (ﬁP‘ g\e. 84
40% 0 75
50% a'o$\ o9 g 67
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PIR 2 months (%)

Relationship between HbA1c-DCCT and PIR o
measured over 2 months [A], and 2 weelggg[ﬁBj

\ 3(\6 ) 6\\6\\6'

PIR 2 wee

T T T T
6.0 8,0 10,0 12,0

HbA1lc (%) HbA1c (%)

T1D, 2 months and 2 weeks (both) R -0.71, R? 0.50, p < 0.0001;
T2D, 2 months R -0.79, R? 0.62, p < 0.0001; 2 weeks R -0.71, R 0.50, p < 0.0001.



Calculated HbA1c in % and mmol/mol at eaghye
decile of point spent in range (PIR) 0%
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Frequency of development of retinopathy according to
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the level of TIR computed from quartely seven- pon%exoog
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Reduction in Diabetic Ketoacidosis and Severe Hypoglycemia in
Pediatric Type 1 Diabetes During the First Year of Continuoygas®
Glucose Monitoring: A Multicenter Analysis of 3,553 SL@?@%S

From the DPV Registry 20 d\a\"’\

R
Table 1—Comparison of clinical outcomes at baseline with outcomes assessed %tsﬁ.\&e gﬁek\months of CGM use and
during months 6—12 after CGM initiation o\
Follow 16\ 3 Gy Follow-up 2

o el P

Baseline (n}gﬁ}é —6),.(\\1 (months 6-12) P

HbA, . A

% 7.58 ( W@ .89, 8.13) <0.0001 7.48 (6.91, 8.18) <0.0001

mmol/mol ,{‘5\ 6.5 5\&8 2 (51.8, 65.4) 58.2 (52.0, 65.9)

Percentage of subjects with HbA; e '3

<7.5% (<58 mmol/mol) &G (\@9 52.3 <0.0001 50.5 <0.0001

DKA QO e ©

Percentage of subjects with Iéal ev 0(\ 1.0 0.5 0.0055 0.5 0.0143

Event rate, events/loo%( Cl) \]3 2.0 (1.4-2.9) 1.2 (0.7-1.9) 0.06 1.1 (0.7-1.7) 0.0254
SH

Percentage oasQ:Je @ pat least 1 event 3.4 1.8 <0.0001 2.6 0.0366

Event even py (95% Cl) 9.3 (7.3-11.8) 6.9 (5.1-9.5) 0.13 8.6 (6.4-11.4) 0.66

M@coma& vulsion
Percentage of subjects with at least 1 event 1.4 0.5 <0.0001 0.8 0.0153
Event rate, events/100py (95% Cl) 2.5 (1.9-3.4) 1.2 (0.7-1.9) 0.0062 1.8 (1.2-2.6) 0.15

Diabetes Care 2020;43:e40-e42



Improved Time in Range Over 1 Year |s Associated With
Reduced Albuminuria in Individuals With Sensor- Augmente@o@a
Insulin Pump— Treated Type 1 Diabetes 6\0\0"

2 \0\
Month a(\ \d\a
0 3 6 9 12 Chang ‘_@se,me \\i?; alue
Days from baseline 0+ 0 103 = 25 193 + 27 289 + 28 392 + 33 %OO\ d\\'
HbA,, mmol/mol  76.0 = 125 69.8+ 117 640 + 114 626 = 135  61.8 + 11,3\\9—14 é(@% ~10.5)  <0.0001
HbA;., % 9.1+ 1.1 85 + 1.1 8.0 + 1.0 7.9 + 1.2 78 {004 . e T (~1.6 —0.96)
UACR*, mg/g 958 +37 935+35 701+ 44 656+ 40 p@e‘a - %\\ —15 (—38; 17) 0.049
MAPt, mmHg 989 + 9.7 962 + 140 943 * 11.9 . PV —1.9 (—6.3; 2.5) 0.90
BMI, kg/m? 275 +51 276+55 277 *5. 1 P& 4 %56 0.3 (—0.2; 0.7) 0.18
CGM uploads, N 26
CGM readings, % 81 + 31 63 = 30 "fgg\ + 32 78 + 51
CGM readings, h 116 = 45 961 * g _(c\@\ 1403 + 732 1,938 = 1,267
%TAR, 18 + 13 15E @l ~ 87 115 + 10 9.0 + 7.7 ~7.0 (—10.9; —3.3) 0.002
%TAR, 423 + 169, Q&) + we,\OS\ 25+ 172 388 + 182 323 * 14.4 ~7.4(—129; -1.9)  <0.0001
%TIR 469 <Y 421900 535 +200 579199 643 * 134 13.2 (6.2; 20.2) 0.0003
%TBR, (@@Q 1250, $2+98 40+ 114 33 +51 34 + 26 —6.3 (—11.1; —1.6) 0.008
%TBR, . 0.2 = 03 03 =03 0.4 * 0.4 0.6 = 0.7 —2.7(—3.8 —-19)  <0.0001
Meanﬁg\}w /L (§§’+ 18 103+16 97*14 9.4 + 1.6 89 + 1.3 —0.5 (—1.02; —0.03)  0.0001
X mmol/ 40 + 1.0 32 + 05 3.1+ 0.4 32 + 05 32 + 0.6 —0.7 (-1.0; —0.4)  <0.0001
0&2@ 419 + 84 31.1*39 32437  342=*36 36.3 + 4.6 —56(—8.1; —3.1)  <0.0001
GMIsg, mmol/mol 580 =82  612*7.6 582+65  57.0*73 54.4 + 6.0 —2.5 (—4.8; —0.1) 0.0001

Diabetes Care 10.2337/dc20-0909
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HbAlc and CGM metric changes
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Forest plots of meta-analysis forHbAlc (A) and Tu&a‘

(B) change from baseline in all 16 comparis Qusf?
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CGM: Recommendation 9%

. . @\‘\a.(\a ‘\d\\a :
* rtCGM: Adults with Type 1 diabetes who are nog\mfé%@é glycemic

targets, or have hypoglycemia or unawareQ\ggoﬁ;@@@ycemia
e to lower A1C levels 6\)\36{\\‘6@

. . - v . &0
To reduce hypoglycemia [A]; O?/e ad\

)
* rtCGM may be used effe wg\ztg‘iﬁprove A1C levels, time in range,
and neonatal outco&é@i&@f@gnant women with type 1 diabetes. B

* isCGM: Adult\%mﬂ'gé(;?%ee 1 diabetes who are not meeting glycemic

2 o\ : .
targets, @pﬁae\/@\%ypoglycemla or unawareness hypoglycemia
C-)éwlﬁa%lgb@\lc levels
O\ovs To Yeduce hypoglycemia [C].

American Diabetes Association Standard of Care. Diabetes Care 2020
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Decision tree for glucose monitoring

Intensified insulin therapy
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High glycemic variability
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Committed to improve self-management
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Treatment goals not achieved despite
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Flat, narrow, in range
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