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Differences in Use of Glucose Rate

of Change (ROC) Arrows to Adjust
Insulin Therapy Among Individuals With
Type | and Type 2 Diabetes Who Use

Continuous Glucose Monitoring (CGM)
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Use of Glucose Rate of Change Arrows to Adjust
Insulin Therapy Among Individuals with Type 1 Diabetes
Who Use Continuous Glucose Monitoring
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COSA INDICANO LE FRECCE

VELOCITA DI CAMBIAMENTO DELLA GLICEMIA

NUMERO
DIREZIONE GI:';ZRCEETADI A (mg/dl/min)
FRECCE
0 >1,8 k<O ,\Z'& >1,0 >2,0
7 1,1- 6L Ja % 1-2 L 1-2
IR STABILE C,P@i'@(\%\“o <1,0 . 0-1
\ACaaYe)
~ @\966\'*“6(%1 1-1,8 1-2 >1,0 1-2
i) Q(GQ?\oe\le‘e >1,8 2-3 >2,0 >2,0
«5\\\ ° el
2 \1 L >3,0 >3,0 L
T . L L L

non disponibile; *riferito agli ultimi 20 minuti.

Modificato da Klonoff et al. Journal of Diabetes Science and Technology 2017



COSA INDICANO LE FRECCE

(b) Rising glucose (c) Falling glucose
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« L'effettodi qualsmsu ,@@éﬁ‘?oosﬁa de’rermmcmdo la pertubazione attuale del
sisitema COHTI(@J@ %ad glre per almeno altri 30-60 minuti

« In basgaapﬁ&@\s@b assun’ro e possibile "predire” il valore di glicemia dopo 15-45
@\ﬁﬂuh

« In base alla cinetica d'azione degli analoghi ultrarapidi il & verosimile che
I'iniezione di un bolo di insulina in risposta alla comparsa di una freccia sia in

grado di correggere il valore predetto di glicemia



Use of the DirecNet Applied Treatment Algorithm (DATA) for
Diabetes Management with a Real-Time Continuous Glucose
Monitor (the FreeStyle Navigator)

. o
Adeguamento del bolo preprandiale _ ¢
L O
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Constant: Your glucose is steady (not increasing/decreasing more \6\\ 6\6\6
» than 1 mg/dL each minute) SOC\GR‘\ @%dlflche
Slowly rising: Your glucose is rising 1-2 mg/dL each ,@@?é“:ew o
A .20 e | Aumento del 10 %
""O r\@d\%
f Rmng:ngluooseusmng%S@@%tegcﬁ inute Aumento del 20%
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swqggg@\( ucose is falling 1- 2 mg/dL each minut . o
W o pruese i Ay e Riduzione del 10%
o
Q‘\@Q
‘ Falling: Your glucose is faling 2-3 mg/dL each minute Riduzione del 20°/°
“ S:C%idgﬁghgzvourglucoseisfamgmoretnanSmg/dL Riduzione del 20%

Buckingham B et al. Pediatric Diabetes 2008



Recommendations for Using Real-Time
Continuous Glucose Monitoring (rtCGM)
Data for Insulin Adjustments in Type |
Diabetes

sted Glucose Value for Dosing
‘\6‘
\o®
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— No Adj N

_ _ justment. Dose for current glucose value. ‘3 \
Glucose s not increasing/dacreasing 3 \\3 .

=1 rigfd| (006 mmal) per min \\a\\ d\ 2
a \

Glucose increasing 1-2 mg/dl Actuagl Range: 3

0.06-0.11 mmol/l) per minute
| Ip t 6\) o
c

\G
Adjust UP - turrentvalueSlu$ ! &nb\\a

\xe‘e

Oy ecur@\tﬁquc;ﬂi 75 mg/d|

Glucose increasing 2-3 mg/dl t A@@@ﬂange 60-90 mag/df

10.11-0.17 mmalA) per rrlnulr
6 O

Ll g\(\ F«djust UP - current value plus 100 I'I'Efdl
Gluc

s = Actual Range: 90-150 mag/dl
[\, mnlr

,3(6\6 (e\a Adjust DOWHN -- current value minus 50 mg!dl
(GQ eﬂe Glucose decreasing 1-2 mg/dl Actual Range: 30-60 ma/d!
,{\‘QQ < (\G {0.06-0.12 mmolfl) per minute
N\
)
O\@Q l Adjust DOWHN -- current value minus 75 mg!dl
Glucose decreasing 2-3 mg/dl Actual Range: 60-90 m!‘.},"rdnr
(0.11-0.17 mmalAl) per minute
l l Adjust DOWN — current value minus 100 mg/dl
Glucose decressing »2 mgldl Actual Range: 90-150 ma/dl

[0 mmelA) per minute

The most consenvatve response o down amows is to delay insulin administration undl the

trend amow tums heAzontal.

Pettus J Journal of Diabetes Science and Technology 2017



ESEMPIO: BOLO PREPRANDIALE

oove 12:00 PO o @D Target glicemico : 110 mg/dl for target glucose;. ?-
E ? * .':.. \oe\o\og
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e® «50\
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P~% 65\
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’ ..ﬁ\\‘@ Q‘z( (\Oe\‘ 200
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O S eeielgst tes 100
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- Dose di insulina da praticare 4 ui

Pettus J Journal of Diabetes Science and Technology 2017



A Simplified Approach Using Rate
of Change Arrows to Adjust Insulin
With Real-Time Continuous Glucose

Monitoring s

xo©
<
Table 5. A Simple Formula to Adjust an Insulin Bolus by Adding to or Subtracting From the Usual Dose to C e@ﬁ -Minute

Window, Based on Rate of Change Arrows. 6\\2‘(\3‘ ,.\\3 B\
Rate of change of rising glucose indicated by an arrow(s) on a CGM | to 2 mg/dl/minute ,@Mnum =3 mg/dl/minute
Dose of insulin to be added to a bolus dose | unit 500 \Q\t hits 2 units
Rate of change of falling glucose indicated by an arrow(s) on a CGM lto2 n@{dfﬁm%&@ 6\?_ to 3 mg/dl/minute >3 mg/dl/minute
Dose of insulin to be subtracted from a bolus dose o c© “"kNG 1.5 units 2 units
O &
<\ 2%

Table 6. The Minimum Total Daily Insulin Dose (Uni @l‘es @l%g to Three Insulin Sensitivities Determined by the CGM Rate of
Change Arrow and the Formula Presented in This@ Tbg@ alculated With the Rule of 1500 and the Rule of 1960.

Measured rate of change (mg/dl/min) \)’(6\)\\(\ 0(\9 1-2 mg/dl/min 2-3 mg/dl/min >3 mg/dl/min

Simplified rate of change (\6 M 3(5\\/ [.5 mg/dl/min 2.5 mg/dl/min >3 mg/dl/min

Amount of change over %@a %Jt (6\ 67 mg/dl 13 mg/dl >135 mg/dl

Supplemental bol 6@ |::- \G@mula in this article | unit 1.5 units 2 units

Correction f36 {‘mg@ﬁber unit) ( = insulin sensitivity) to correct 67 75 >67
annmiat‘ h}fper‘glycemm

Maximum insulin sensitivity that will result in both correcting 67 mg/dl/unit 75 mg/dl/unit >67 mg/dl/unit
hyperglycemia but avoiding overcorrection

Minimum total daily dose (TDD) to avoid overcorrection per rule of 22 units/day 20 units/day <22 units/day
1500: (1500/insulin sensitivity = TDD)

Minimum total daily dose (TDD) to avoid overcorrection per rule of 29 units/day 26 units/day <29 units/day

1960: (1960/insulin sensitivity = TDD)

Klonoff et al., Journal of Diabetes Science and Technology ,2017



Approach to Using Trend Arrows in the
FreeStyle Libre Flash Glucose Monitoring
Systems 1n Adults

o

Insulin Dose Adjustments Using the FreeStyle Libre System Treny Arrews in Adults:

Pre-meal and Corrections >4 Hours Post-rieal

Insulin Dose Adjustmenis

O o ™
FreeStyle Libre  Cogre€tionghaior* (CF)
'\\J 0\
Trend Arrows <25 A,,zlgﬁ-{@gg’é 50—<75 275
S\ Y
f +3.5 unitsﬁ @d \(\6\?2 9 units +1.5 units +1.0 units
vi O\
’ +%3Wé(é\0“e +1.5 units +1.,0 units +0.5 units
\CRERV-N
-) ‘696‘%3@0?1\3 ment No adjustment No adjustment No adjustment
B ¥ 07
‘Xﬁ\ ¢° 2.5 units -1.5 units -1.0 units -0.5 units
O
& -3.5 units -2.5 units -1.5 units -1.0 units

Kudva Y.C. et al. Journal of the Endocrine Society



Approach to Using Trend Arrows in the

FreeStyle Libre Flash Glucose Monitoring
Systems 1in Adults

Post-meal Scanning and Treatment Decisions for MDI and CSlI-Treated Patirr:n':sA
Using the FreeStyle Libre Systems

During the 4 hours following mealtime bolus, individuals needing corrective action should rely. OQ\Q» B

predetermined |CR and CF values. Avoid taking additional bolus insulin doses within thc firgd

2—4 hr Post-meal Glucose Conca ‘ratlevs
>250 mgf

. 6\ =
FreeStyle Libre ’[:L?’&ct'@g g’é

Trend Arrows

Take corrective act ﬁ%@\ﬁsulm dose based on CF. Re-scan in 1 hour,
If up arrow pe ?@her@d ¥onal hour:
T e ConfirmyNd¥in stk
%Q@ qum’ﬂé\sne if using an insulin pump)
D! (Z%a (@Nﬁmnal corrective insulin dose based on CF
QQ‘QY(\E&E’ corrective action using bolus insulin dose based on CF. Re-scan in 1 hour,
R &“ e | Avoid additional correction doses for 2 hours,

QWY . .
-) No action needed, Rescan in 1 hour,
u No action needed. Rescan in 1 hour,
& No action needed. Rescan in 1 hour.

Kudva Y.C. et al. Journal of the Endocrine Society



Approach to Using Trend Arrows in the
FreeStyle Libre Flash Glucose Monitoring
Systems 1n Adults

Consider corrective action using bolus insuli h‘ § b@ée@nn CF. Re-scan in 1 hour,
Avoid additional correction doses for Z1(6drs,

Avoid additional correcjespe §@B’2 hours,
X\ (\\5

No action neg}dﬁ% | m 1 hour.

’ Consider corrective action ug@ﬁms msﬁﬁn dose based on CF. Re-scan in 1 hour.

\o\' oS

\) & éﬂ@"?i(cthre?%eded Rescan in 30 minutes,

A D\
O$05 'No actmn needed. Rescan in 30 minutes.

Kudva Y.C. et al. Journal of the Endocrine Society



Approach to Using Trend Arrows in the
FreeStyle Libre Flash Glucose Monitoring
Systems 1n Adults

Consider corrective action using bolus insuli h‘ § b@ée@nn CF. Re-scan in 1 hour,
Avoid additional correction doses for Z1(6drs,

Avoid additional correcjespe §@B’2 hours,
X\ (\\5

No action neg}dﬁ% | m 1 hour.

’ Consider corrective action ug@ﬁms msﬁﬁn dose based on CF. Re-scan in 1 hour.

\o\' oS

\) & éﬂ@"?i(cthre?%eded Rescan in 30 minutes,

A D\
O$05 'No actmn needed. Rescan in 30 minutes.

Kudva Y.C. et al. Journal of the Endocrine Society



Approach to Using Trend Arrows in the
FreeStyle Libre Flash Glucose Monitoring
Systems 1n Adults

e
No action needed, Rescan in 1 hour, 0° Oe\ 50‘\\‘
’L\/"{‘ ST &
\Z
No action needed. Rescan m@@ o, a®
OOP\ \(\0

>\ (\\5

No action nee\q@(%%@ﬁm 1 hour,
el

‘9\% é?l -acting carbahyﬁrate Re-scan in 15—-30 min, If sensor glucose <70 mg/dL with

Q(% @@3’( armw at 30 min, confirm with fingerstick and ingest additional 15 g fast-acting carbohydrate,

; ’%‘gest 15 g fast-acting carbohydrate, Re-scan in 15-30 min. If sensor glucose <70 mg/dL with

downward arrow at 30 min, confirm with fingerstick and ingest additional 15 g fast-acting carbohydrate.

Kudva Y.C. et al. Journal of the Endocrine Society




Approach to Using Trend Arrows in the

FreeStyle Libre Flash Glucose Monitoring
Systems 1n Adults

xO¥© o®

Pre-Exercise Planning for Aerobic and Mixed Exercise
Using Trend Arrows in the FreeStyle Libre Systems

Pre-Exercise Glucose Concentratior:

<100 mg/dL 100-180 mg/dL 18@?5&%;@5\ >250 mg/dL
DO NOT Exercise Exercise Carefully e® FyelBise DO NOT Exercise
Ingest carbohydrate and/or Rescan every 30 minutes L% O %sc@ &ery 30 minutes to Correct and/or wait until
wait until =100 mg/dlL avoid hypﬂgfyf:em’aL ‘eQ,. avoid hypoglycemia <250 mg/dL
6\'} 9\
4 Wait until >100 mg/dL || 4 Rescapg3 (\&\(\9\3 4 Rescan in 30 min 4 Correct to <180 mg/dL
x( 0
A Wait until =100 mg/dL ’ ,5@?\?@;@ n 30 min A Rescan in 30 min A Correct to <180 mg/dL
‘rﬂ
>
= Ingest 15 g @@cﬁﬁv«@@‘ T Eg;f;ﬂig:;ﬁf‘”g 159 || = Rescan in 30 min =3 Correct to <180 mg/dL
r\\
u@ﬁ%?t 1540 rarhﬂhydratp N g;’rnbséﬁ:ggﬁ?ﬁ”g 15 N Rescan in 30 min N Wait until =250 mg/dL
Consider ingesting 30 g Consider ingesting 15 g S
J Ingest 30 g carbohydrate || ¢ R J T J Wait until <250 mg/dL

Kudva Y.C. et al. Journal of the Endocrine Society



LIMITI DELL/UTILIZZO DELLE FRECCE

In condizioni di fragilita bisogna utilizzare algoritmi piu conserv\%’uw
Qo®
6‘06\
La malattia puo modificare temporaneamente la ser}&lb\ﬁi’ea
N
\6 o\
\\?>
insulinica e rendere il controllo gllcemlcoemﬁ fratico

G
oed\) 0(\\1 ef

La composizione in macronu{ﬁérbtb ﬁ pasto puo influenzare
0P~ 0\66
p& \Q’\(\
I'andamento gllcngcgo;fostprandlale in una maniera che le frecce
eQ'b‘ \le(e

potree{ahﬁe%g #0n prevedere
0\69

'efficacia di nessuno degli algoritmi citati & stata verificata in e/o

confrontata in trials randomizzati e controllati
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