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Advantages and Disadvantages of SMBG : R
\
ADVANTAGES DISADV/(‘\ ’6«\0‘“,\‘.:08
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a.? 48N R, et al. Adv Ther. 2019;36:579-596; b. American Diabetes Association. Diabetes Care. 2021;44(Suppl 1):S85-899



Poor Testing Technique Can Negatively Affect Accuracy

A Median blood glucose levels measured by portable analyzer in 10 volunteers with
normal glucose tolerance after peeling fruit, followed by washing hands with tap
water, cleaning fingertip with alcohol wipe, or no action

A Skin contaminants reduce meter accuracy 1 hr after peeling fruit

Median Blood Washed Hands Exposed Finger 1 Alcohol 5 Alcohol
Glucose, mg/dL (No Washing) Wipe Wipes
Peeling an orange 90 171 118 119
(n=10)

Peeling a grape

(n = 10) 87 360 274 131
Peeling a kiwi

(n = 10) 92 183 144 106

Hirose. Diabetes Care. 2011:34:596.



Blood Glucose vs Continuous Glucose Monitoring
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Limitations to A1C

The Fallacy of Average: How Using
HbA . Alone to Assess Glycemic
Control Can Be Misleading

Diabetes Care 2017;40:994—999 | hittps://doi.org/10.2337/dcl1 7-0636
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A It is a surrogate marker
A Based on an average, without

Information on glycemic variability =

A Factors that affect red blood cell
turnover can make this inaccurate

A Anemia and other conditions may
falsely elevate or decrease

A Large interindividual variability

Beck. Diabetes Care. 2017;40:994.

Diabetes Care Volume 40, August 2017

Roy W. Beck,” Crystal G. Connor,”
Deborah M. Mullen,” David M. Wesley,*>
and Richard M. Bergenstal?
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Alc Is a poor metric for outcomes and decisions for

therapy adjustments
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Brown, Journal of Diabetes, 2018
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History of CGM

A 1999: First CGM approved; blindeal&8y sensor
A 2004: First CGM released for personal use by Medtronic

A 2006: First pump and CGM working together by Medtronic;
first Dexcom available

A 2008: First Freestyle CGM available

A 20162017: First CGM that requires no calibration, Freestyle Libre; first
hybrid-closed loop pump that adjusts insulin by Medtronic (670 g)

A 2018: First implantable sensdgversensavailable

Hirsch. History of glucose monitoririgole of Continuous Glucose Monitoring in Diabetes Treatment. American Diabetes Assa2i&



Current Options for Personal CGM Systems

Guardian Connect :
Dexcom G6 : FreeStyle Libre 2/3 Eversense
Guardian Sensor 3
. Implantable

T

Change every 180 days

Change every 14 days

Change every 10 days Change every 7 days



Accuracy of CGM is approaching that of SMBG

Early age
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Patient Selection: Type 1 and Type 2 Diabetes
A Type 1 diabetes

CGM recommended for all individuals with T1D, particularly those who
are not meeting glycemic targets, have hypoglycemia unawareness,
and/or have episodes of hypoglycemid

CGM is preferred mode of glucose monitoring in 41D

Consider for patients with variable/intensive activity and those with
excessive glucose variability

A Type 2 diabetes
CGM recommended for adults with T2D on MBI|

CGM also recommended for adults with T2D who are not meeting
glycemic targets:3

1. Peters. J Clin Endocrinol Metab. 2016;101:3922. 2. ADA. Diabetes Care. 2020:43:S77. 3. Fonseca. Endocr Pract. 2bil;22al OD&betes Care 2021;
44:2589



Patient Selection: Other Populations

A Pregnancy

ADA recommends rediime CGM for pregnant women with T1D to
improve A1C levels, time in range, and neonatal outcdthes

In CONCEPTT trial, CGM during pregnancy significantly decreased
incidence of LGA, neonatal hypoglycemia, and NICU admissions

A Elderly patients

CGM may help identify hypoglycemia in elderly patients and in those with
hypoglycemia unawarene8s

1. ADA. Diabetes Care. 2020;43:S77. 2. Feig. Lancet. 2017;390:2347. 3. Fonseca. Endocr Pract. 2016;22:1008.



Ambulatory
Glucose
Profile (AGP;

Target time in ranges
support patient
understanding of
glycemic goals.

The glucose profile combines
daily profiles to create a one-day
(24-hour) graphic.

* The dark blue line indicates the
median glucose level at all
times.

* The dark and light blue shaded
areas graphically depict the
degree of glycemic variability.
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February 26, 2021 - March 25, 2021 (28 Days L’brev'ew

s)
GLUCOSE STATISTICS AND TARGETS TIME IN RANGES

ENDOCRINH
SOCIETY]

The percentages of
time in ranges are
presented numerically
and graphically.

February 26, 2021 - March 25, 2021 28 Days
% Time CGM is Active 100% — Very High >250 mgiaL 7% (ih41min) "]
Ranges And Targets For Type 1 or Type 2 Diabetes 250
Glucose Ranges Targets % of Readings (Time/Day) High 181-250 mg/aL 25% (h)
Target Range 70-180 mg/dL Greater than 70% (16h 48min) 180
Below 70 mg/dL Less than 4% (58min)
Below 54 mg/dL Less than 1% (14min)
Above; 50 mg/dlL. Less han25% (6h) Target Range 70- 180 mg/dL 66% (15h 50min)
Above 250 mg/dL Less than 5% (1h 12min)
Each 5% increase in time in range (70-180 mg/dL) is clinically beneficial.
Average Glucose 163 mgiaL 70 B Low 54-69 mgidl 2% (29min)
54 T
Gl Indi
M (GMI) 7.2% Very Low <54 mg/dL 0% (omin)
Glucose Variability 35.0% L
Defined as percent coefficient of variation (%CV); target s36% G chem ic varia blllty is

presented as %CV and SD

AMBULATORY GLUCOSE PROFILE (AGP)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if occurring in a single day.
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Each daily profile represents a midnight to midnight period with the dale displayed in the upper left comer.
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The daily glucose profiles allow
clinicians and patients to identify
specific days when problematic
glycemic events are occurring

Source: Battelino, Tadej, et al. “Clinical Targets for Continuous Glucose Monitoring Data ations From the Consensus on Time in Range.” Diabetes Care, American
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Ambulatory Glucose Profile: Dexcom Clarity

Logan
Tue Jul 7, 2020 - Mon Jul 20,2020  (13.4 days)

DeXCOM | captirAGP’ @
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Curves/plats represent glucose frequency distributions by time regardless of date
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Different Populations Have Different Targets

Type 1*& Type 2 Older/High-Risk: Pregnancy: Pregnancy:
Diabetes Type 1 & Type 2 Diabetes Type 1 Diabetes Gestational & Type 2 Diabetées
>250 mg/d Target >250 mg/d Target Target >140 mg/dL
(13.9 mmol/L <5% (13.9 mmol/L <10% (7.8 mmol/L

>140 mg/d

>180 mg/d (7.8 mmol/L

(20.0 mmol/L

<259% <25%

>180 mg/d 0
(20.0 mmol/L 5098
Target Rang
63-140 mg/d
Target Rang (3.57.8 mmol/L

70-180 mg/d

Target Rang
63-140 mg/d

0
(3.57.8 mmol/L >70%

> 0]
70% Target Rang
70-180 mg/d

(3.910.0 mmol/L >50%

<70 mg/dL(3.9 mmol/L <404 <70 mg/d

<494 <63 mg/dL(3.5 mmol/
<54 mg/dL(3.0 mmol/L <1% (3.9 mmol/L YA J

<63 mg/dL(3.5 mmol/L
<1% <54 mg/dL(3.0 mmol/L:

<1% <54 mg/dL(3.0 mmol/L

*For age <25 yr, if the A1C goal is 7.5%, then set TIR target to approximately 60@tin{Ea&leApplications of Time in Ranges sedtidhe text for additional information regarding target goal setting in
pediatric management.)
Ut SNOSyidlr3Sa 2F GAYS Ay Nry3Sa IINB oFaSR 2y fAYAGUSR SOARSYyOSd® a2NB NBaSIFNDK Aa ySSRSR
4Percentages of time in ranges have not been included because there is very limited evidence in this area. More resedeth Rlegse seBregnancysection in text for more

considerations on targets for these groups.
8Includes percentage of values >250 mg/dL (13.9 mmol/L).
dncludes percentage of values >54 mg/dL (3.0 mmol/L).

Every 10% change in TIR, equates to change in Alc of about 0.6

Battelino.Diabetes Care. 2019;42:1593.



What data do we have on Time in Range (TIR) and risk
for complications in T1D?

60% 7 58%

Type 1 (SMBG)

400/0 h 37°/0 35% 100 1

30% A 90 — wm= Intensive (N=711)
9 .
20% A = === Conventional (N=729)
10% | I 10% gy, 9% "
A m =
0% - . . . . i , I

<10% 10-<20% 20-<30% 30-<40% 40-<50% 50-<60% 60-<70% 270%
N=26 N=124 N=234 N=271 N=319 N=300 N=125 N=41
Percent Time in Range (70-180 mg/dL)

50%

Frequency of Retinopathy }»

60% -

Percentage of Participants
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40% -

30% 1 27%

20% 17% | ]

15% | I I | I [ | I I

12%

(0% - I I - 0 10 20 30 40 S0 6 70 80 9 100
. B = 2

0% - : : : - — == R Time in Range 70 - 180 mg/dL (%)

<10% 10-<20% 20-<30% 30-<40% 40-<50% 50-<60% 60-<70% 270%

N=22 N=110 N=206 N=242 N=291 N=261 N=114 N=37
Percent Time in Range (70-180 mg/dL)

Frequency of Microalbuminuria 00

Beck R et |. Dia Care 2019;42:400 - 405



Prevalence

Time In range predicts risk for retinopathy and
mortality in T2D

18.0% -

16.0% -

14.0% -

12.0% -

10.0% -

8.0% -

6.0% -

4.0% -

2.0% -

0.0% -

.. . Q1 (=51%)
Association of TIR with DR . (2 (51.71%)

m Q3 (71-86%)
B Q4 (>86%)
P for trend <0.001

o P for trend <0.001
12.1% R P for trend <0.001

11.1%

9.7%

Mild NPDR Moderate NPDR VTDR

Lu J et al. Diabetes Care 2018:41:2370-2376

Cumulative survival (%)

Association of TIR with All cause and CV mortality

All-cause mortality

90

857

807

757

— TIR > 85%

— TIR71-85%
TIR 51-70%

— TIR£50%

Years of follow-up

Cardiovascular mortality

100

98-

967

— TIR>85%

— TIR 71-85%
TIR 51-70%

— TIR £50%

T T T
4 6 8

Years of follow-up

Lu J et alDiabetes Care 2021 Feb; 44(2): 549-555




Coefficient of variability (CV) on CGM predicts risk for
hypoglycemia better than mean glucose

b < 0.0001
E & I p<0.0001 !
3,108 2
£ 0.6+ p < 0.01 : :
2= gad ¥ v I 1
>0 1 1
= o
. o ()24 . 1 1
(=] 4} 1 1
z &, 1L I |
Averaged number  0.09  0.37 : 0.06 0.57 : 0.28 0.86
1 1
1 1
2 ! ]
(7]
8 40 1 p= 0.018 1
25 | I
og 30 ; !
o Oy 20 é
[(}] 1 1
EE o] BB = : = == ! ==
..C
g 0 i l
Median 144 13¢ 1 477 161 1 167 151
IQR] [127-172][124-138] | [161-214] [138-187] | [137-201] [135-197]
Groups of patients 2b : 3 : 4
Subgroups <36%  >36% i <36%  >36% i <36%  >36%
No. tested 57 g ! 64 15 ' 54 68

Monnier L et al. Diabetes Care 2017:40:8328

A Group studied
2b = T2D on sulfonylurea
3 =T2D on insulin
4=T1D

A Conclusion there was minimal
correlation between mean
glucose and risk for
hypoglycemia.

A CV > 36% had greater predictive
value



Landmark Trials for CGM in Type 1 DM

Population Intervention Findings
DIAMON! _T1D CGM Significantlygreater decrease in A1C
(using MDI) vs usual care
T1D Improved glycemic control
]
coLs (using MDnd A1C > 7.5%) CGM vs conventional treatment
IMPACTH! Well controlledT1D Flash CGM ReEelEsel e (I ne) Esmiey, @itess o)
when5 / QR
More time in target, less time hyperglycemic;
CONCEPTFIT T1D,_pregnant CGM Neonatal health outcomes significantly
or planning pregnancy :
improved
COMISAIR T1D(ALC 794.0%) SAIR Decreasen A1C and hypoglycemia, with

sensoraugmented insulin regimen (SAIR)
UK study (presented at EASD 2021) demonstrated decrease in DKA and severe hypoglycemia with CGM use

FUTURE study (presented at EASD 2021) > 50% decrease in severe hypoglycemia and 70% decrease in work abse

1. Beck. JAMA. 2017;317:371. 2. Lind. JAMA. 2017;317:379. 3. Bolinder. Lancet. 2016;388:2254.
4. Haak T. Diabetes Ther. 2017;8:55. 5. Feig. Lancet. 2017;390:2347. 6. Soupal. Diabetes Technol Ther. 2016;18(9):532.



ldentifying patient populationswith T2Dwho benefit
most from diabetestechnology:What doesliterature say?

CGMuseeither improvesAlCor decreasegime in hypoglycemian individuals
with T2Don multiple daily doseinsulin

nnals of internal Medicine 9/ | KKl ( B

= ne
ontinuous Glucose Monitoring Versus Usual Care in Patients With S — foct of Flash Glucose Monitor]
ype 2 Diabetes Receiving Multiple Daily Insulin Injections ot Bl hucme Momitonng fo the Mansgement Fechnology on Glycemic Control
R jomized Trial i Imssdin: lreated | vpe S DRsbetes: & Multicormber wd ‘ E : ) . :
Y-l Rasndominnd Costrsllad Tial nt eatment Satistaction in
v MO MO Torys D Kiddiarwnrth, PO Kuiring boody, MSPH Asdiow Mmars, NO. Sacie Haller, B0 LD, COM atients W ith Tyvpe 2 Dinbets
Enger WA NAC Jamet B AGAL MO W Bian Falonshyp MDD Davdt Bice, D Meghur Arvmet MD, i i

CGMuseimprovesAlCfor individualswith T2Don basalinsulin

.......................................................

| Continuous glucose monitoring counseling improves

N vl achind il VAol Y 2 Ise ?f a.real tlme.contmuous glucose monitoring s.ystem asa
Real-Time Confinvous Glucose diabetes: A randomized clinical trial notivational device for poorly controlled type 2 diabetes
#;Dll“;l'biiﬂ“ Llll::ﬂiﬂ'lh With Nancy A. Allen®", James A. Fain®*, Barry Braun®?, Stuart R. Chipkin ' 2

pe iy e 0 e kP Rt N e i I Yoo H.G.-An”, S.Y. Park®, O.H. Ryu®, HY. Kim®, JA. Seo®, EG. Hong®, D.H. Shin?,
Hows & v, i S H. Kim?, S.G. Kim®, K.M. Choi® LB. Park®, J.M. Yu®, S.H. Baik®*

Non-insulintherapies: Intriguing smalland older studies,lots of interest,
level of evidencesuboptimal



DIAMOND Study (T2D on MDI): Alc Results

88 1
86 - m CGM
& W R .- m Usual Care
G a2 - o A Increased Time in Range
r 20 - P= 005 = _ _
T ° A No differences in:
= 78 - |
g .. A Hypoglycemia
7.4 A Insulin doses
.2 3 . :
- A Very little change in

Baseline Week 12 Week 24 therapy occurred in either

N = 158; Mean age = 60 years; Mean duration of diabetes = 17.5 years; group, sugges_ts effect of
Mean BMI = 36; Insulin dose = 1.2 units/kg/day. data on behavior change

Beck RW et aknn Intern Med017; 365374 A High satisfaction



@JAMA Network” MOblIe StUdy

QUESTION For adults with poorly controlled type 2 diabetes treated with basal insulin without prandial insulin in primary care practices,
does continuous glucose monitoring (CGM) improve hemoglobin A;. (HbA,,) levels compared with blood glucose meter (BGM) monitoring?

CONCLUSION This randomized clinical trial found there was a significantly greater decrease in HbA,. level over 8 months with CGM
than with BGM monitoring.

POPULATION ' INTERVENTION FINDINGS
Mean HbA1 level at 8 months
88 Women M
87 Men - - 175 Patients randomized ) o Continuous Blood glucose
o Q) glucose monitoring meter monitoring
Adults with type 2 diabetes 116 HbA HbA
treated with basal insulin Continuous Blood glucose _1c .1c
without prandial insulin glucose monitoring meter monitoring Baseline 8 Months Baseline 8 Months
CGM with BGM testing BGM testing performed o o o o
Mean age: 57 years performed as needed when fasting and postprandial 9.1% » 8.0% 9.0% » 8.4%
1 to 3 times daily
LOCATIONS
Risk-adjusted difference was significant,
15 PRIMARY OUTCOME o
5 N =0.4% (95% C1,-0.8% to -0.1%)
:;Tta;g:?rﬁhe - HbA; level at 8 months adjusted for the baseline value
d TIR CGM: 62%, BGM3% © AVA

Martens T, Beck RW, Bailey R, et al; MOBILE Study Group. Effect of continuous glucose monitoring on glycemic control in patients with type 2 diabetes treated with basal
insulin: a randomized clinical trial. JAMA. Published online June 2, 2021. do0i:10.1001/jama.2021.7444




Change In

lycemic Outcomes with
CGM by Baseline HbAlc

B cev B BoM

1.59 Interaction p=0.48 70% 1 Interaction p=0.27
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801 Interaction p=0.14 40% Interaction p=0.004 \
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-804 -40%
-100 4 -50%
<8.5% 8.5%-<9.5% 29.5% <8.5% 8.5%-<9.5%

Baseline HbA1c

Baseline HbA1c

29.5% /

Change in HbAlc, TIR, mean glucose,

Davis G, et alDiabetes Techndlher, 2022.PMID: 34962151

and TAR (>250 mg/dL) by baseline HbAlc

ENIORY

SCHOOL OF
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Department of Medicine



Mobile Study: Effect of Discontinuing CGM in T2DM on
Basal Insulin

A —e— Discontinue CGM —— Continue CGM —— BGM

75% A

£
50% 1 l{

25% 1

TIR

Baseline Month 8 Month 14

9.5% 1

9.0% 1

I

Alc

8.0% 1

7.5% 1

7.0% 1

Basé[ine Mor:th 8 Monih 14
Visit

Aleppo G et dDiabetes CarePublished online before print: Sept 29, 20Bittps://doi.org/10.2337/dc21-1304



Challenges to insulin use In primary care

T2D Management in America
A Predominantly managed in primary care (T1D = Endo)

A Around 37,300,000 people in the US have diabetes (about 1:10
Americans)

A 90-95% have T2D

A ~25% use insulin-@/3 basal insulin without prandial insulin)
A 69% with Alc > 7%
A 38% with Alc >8%

Fang M, Wang D, Coresh J, Selvin E. Trends in Diabetes Treatment and Control in U.S. AeR0E3 1899
Engld Med. 2021 Jun 10;384(23):222928.

https://www.cdc.gov/diabetes/library/spotlights/diabetefacts
stats.html#:~:text=Key%20findings%20include%3A,1%20know%20they%20have%20it.
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Insulin management in primary care
settings is challenging

A Lack of time

A Lack of systems of support 0 __
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The Effect of Basal Insulin on a Glucose Profile

Glargine U300 vs U100: EDITION 3: Insulin-naive
people with type 2 diabetes
previously using oral glucose-

—— Gla-300 baseline —o— Gla-300 month 6 loweri ng drug S
---- Gla-100 baseline - --- Gla-100 month 6

250
-13.0
52 120 Addition of analog basal
£ "0 _ insulin uniformly drops
o —10.0‘_5 . .
2" .. ¢ theglycemic profile
5 150 . . .
& =0 A Similar effect with daily
125 -7.0 .
. o analogs, long-acting
03!00 Prle— Polst— Prle— Polst— Prle— Polst— Bed;ime ana Ogues, and Weekly
at night breakfast breakfast lunch lunch dinner dinner ana OgS

Bolli GB, Riddle MC, Bergenstal RM, Ziemen M, Sestakauskas K, Goyeau H, Home PD; on behalf
of the EDITION 3 study investigators. New insulin glargine 300 U/ml compared with glargine 100
U/mlin insulin-naive people with type 2 diabetes on oral glucose-lowering drugs: a randomized
controlled trial (EDITION 3). Diabetes Obes Metab. 2015 Apr;17(4):386-94.



62-year-old man with T2D for 7 years A1€ 9.0% -.“

T2D Meds: Metformin 2000 mg/day Mon 176
Basal insulin 42 U/day Tue 208
mg/dL
350
250 @)
O
® O
— 'g @
Target ..
Range
54
o
12am 6am ‘l‘ 12pm 6pm I 12am
Breakfast Bed
(8am) (11pm)

215

236




AGP Report: Continuous glucose monitoring

Time in Ranges Goals for Type 1 and Type 2 Diabetes Time CGM Active: 97%

14 Days: Apr 24-May 7, 2020

Very High  39% Glucose Metrics

v
250 . 69 /0 - Average Glucose
P 228 ma/dL
o High 30%
180 & Glucose Management Indicator
Target 27 /o &1 (GMI)
70 L
41 ow 3% 4%
: Very Low 1% Glucose Variability

34.6%
Ambulatory Glucose Profile (AGP)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.

Pl

: .Q 5;%
Target \—/‘? |
Range
E}—‘
N 8t am ll%m

Breakfast Bedm

Do we stick with treating to fasting
AM targets, assuming:

PwD. will do the fingerstick testing required
HCPs: will do the overbasalization
calculations

HCPs: are confident that fasting will be

the first hypoglycemia point...

Is the current paradigm for basal insulin
titration an optimal path to holistic
glycemic management?

Or...Isittime for a new
management paradigm?




AGP Report: Continuous glucose monitoring
Time in Ranges Goals for Type 1 and Type 2 Diabetes Time CGM Active: 97%

14 Days: Apr 24-May 7, 2020

Very High 39%

69%

Glucose Metrics

250 . Average Glucose
P 228 ma/dL
o High 30%
180 - o Glucose Management Indicator
‘ | Target 27% (Gmn
| ‘
70, - LO 3%
54 —C = 4% <4
Very Low 1% Glucose Variability
34.6%

Ambulatory Glucose Profile (AGP)

AGP is a summary of glucose values from the report period, with median (50%) and other percentiles shown as if they occurred in a single day.

v

: .Q 50%
180, o_
Target \—/.7
Range
¢ 8t am 11%m

Breakfast Bed

Observations:
Nocturnal Hypoglycemia

Marked hyperglycemia after meals
especially breakfast

\JJ

High glycemic variability

Lower basal insulin by 1020%%

Consider nonadherence with
prandial insulin

Add GLR RA (if T2D), add or
Increase prandial insulin &/or
decrease carbohydrate content witl
meals 2




TIME IN RANGES

21 Nov 2018-3 Dec 2018 13 days )

—— Very High (>250 mgidL) .. £2% (Oh 27min) D I d t t k
% Tima CGM Is Active 92.9% High (1g1-250 mgraL) ... 16% £7% (3h 40min) O n e e O a e
Glucose Ranges Targets |5 of Readings [ TimeCay)]

Above 150 mgldl Less than 25% (6h) I\/I O R I ( ; R I I N
Abeve 250 mgidL Less Lhan 3% {10 12min} Target Range 70-180 mg/dL) ........82% 8% (19h 47min)

targ ( EtS Each 5% increasa in tima in rangs [70-130 mgidl] is clinicaly benaficial

Average Glucose 165 mgldl

Glucose Management Indicator (GMI) 7.3%
Eluenoa Wariahilibe A AaL

Defined as parcent coafficient of variation {0V fargat s58%

LOW (5489 mgidL) ........
Very Low (<54 mgiaL)

... 0%  £1% (Dh Bmin)
..0%  £0% (Oh 1min)

Target Range 70-180 mg!dL Greaier than 0% (16h 48min) T
action
. Below 70 rmgidl ... Less than 4% (S8min) =
M etrl $ an d Below 54 mgidl o LesE than 1% {1dmin)
.

What action do | need
to take?
AGP profile " Modal Day: FNIR=
sl | Flat, Narrow, and In
) Range

DAILY GLUCOIE PROFILES

L] L]
n
Wadnesday Thursday Friday Eaturday 2unday Monday Tuesday D al I y V I eWS
n

21 Al 22 2 A, 4 2z O N
YN T A | N Ll I L | i i A -
L T | S | RGN | A7 | NG I DNV | Patterns, outliers
Dal Iy VIeWS P 12 am Epm 12 am TEpm 12 ar 1Z pm izam 7 pami Zan 12 pm izam 12pm 'livt-ltrrr izan . ’ ’
28 J."ﬂ'.lu'"’"ﬁ L I'r-hn"u e I- ﬁ'\_\- o1 I,'I.\"In-\" oz 5 v-'“'*. u; O r a rt I -I: a Ct S ?
[
http://www.agpreport.org/agp/agpreports B |

Each daily grafile represems a midnight-to-midnight pered.

Pl Perding - HezknPansers Inethuts b Imermankinal CHaches Corler — 40 FgHE Reseresd, 2049 captorAGP”



Consensus TIR Targets TIR/TBR Therapy
. Adjustment Category
HyperAdjustment Alert

TIR70-180 >7(0%. TIR7018) 70%

T 70 0/s < 20 3
BR° , < 4% HypoAdjustment Alert TBR @ 2%

Diabetes TIR/TBR Category Action

Target . :
>250 mgfdL j;gf Timeinrange >70% | Continue

(13.9 mmoliL) and regimen
>180 mg/dL <5yt Time below range <2%

(10.0 mmoliL)

Timeinrange >70% |Address
and hypoglycemia
Time below range >2%

Target Range:
70-180 mg/dL
(3.9-10.0 mmallL)

>70% Timein range <70% | Address
and hyperglycemia
Time below range £2%

Time in range <70% | Address

<70 mg/dL (3.9 mmollL) <4%" and hygoglycemg
<54 mg/dL (3.0 mmallL) <1% Time below range >2% today; consider

. referral to
*Includes >250 mg/dL, ** includes <54 mg/dL

Battelino T, Danne T., Bergensta] Rt al
i . . 803

diabetes educator

ASASAS 4



TIRbased basal insulin management

TIME IN RANGES Step 1:Determine if patient has comorbidities
—— Very High (250 mgel) ..o 5% (thomin (ASCVD, CHF, CKD) for whichIGigeeptor agonist or
High (181-250 mo/dL) ... 27% (6h 28min) SGLT2 inhibitor should be considered
Example

Step 2: Find the %TIR and % TBR from the AGP Report:

et Range o ) A Is time in range (TIR) [7080 mg/dL] >70%"?
ALA4 GAYS 06St2¢g NIry3aS o0¢. w
Step 3:Find TIR/TBR category in table and adjust

background insulin regimen; consider referral to
diabetes educator

L




TIME IN RANGES

—— Very High (=250 mg/dL) .........ccccooccc..... 5% (1h Smin)

27% (6h 28min)

Example

Target Range (70-180 mg/dL) .....\.......62% (14} 54min)

— Low (54-69 mg/dL)

High (181-250 mg/dL)

Very Low (<54 mg/dL) .

CGM Guided Background (Basal) Insulin Adjustment for Type 2 Diabetes

Step 1:Determine if patient has comorbidities (ASCVD, CHF, CKD) for whighr€&&letor agonist or SGLT2 inhibitor shoulc

be considered

Step 2: Find the %TIR and %TBR from the AGP Report (see example to left).
Als time in range (TIR) [7AB0 mg/dL] >70%?

AL &

GAYS

0St2¢ NIy3aS o6¢. wo wf Tn Y3IKR[ 6

HKH:2

Step 3:Find TIR/TBR category in table and adjust background insulin regimen; consider referral to dlabetes educator

TIR/TBR Category Medication Adjustment Considerations

Time in rar&ge >70% | Continue A Continue to optimize current therapy; reinforce lifestyle changes and
Time bglrc])vv range regimen taking insulin as prescribed months
2%
Time in ;?]%ge >70% | Address A Stop sulfonylurea if present and reduce background insulin by 10% if TBR |2 weeks
. hypoglycemia IS 8-12% or 15% if TBR is >12%
Time bglz%}: range A If not on sulfonylurea, decrease total background insulin dose by 10% if
TBR >2-7%; 15% if TBR 8-12%; 20% if TBR >12%
Time in range O70% | Address A Consider adding or adjusting GLP-1 RA, otherwise increase background |2 \weeks
_ and hyperglycemia insulin dose by 10% if TIR 51-70%; 15% if TIR 30-50%; 20% if TIR <30%
Time b%%}v range A If overnight hypoglycemia, consider smaller increase in insulin dose
0
Time in range O70% | Address A Stop sulfonylurea if present and reduce background insulin dose by 10% if |2 weeks
_ and hypoglycemia TBR is 8-12% or 15% if TBR is >12%
Time below range dav- i A If not on sulfonylurea, decrease background insulin dose by 10% if TBR
>2% today; consider | ~2.704: 150 if TBR 8-12%; 20% if TBR >12%
referral to A Refer to diabetes educator for options to treat hyperglycemia including:
diabetes A Add or adjust GLP-1 RA (preferred) or add mealtime insulin before
educator one or all meals; consider premixed insulin twice per day if cost or

concern over insulin regimen complexity




TIR/TBR Action Medication Adjustment Considerations Follow
Category -up
Time in range >70% | Continue 34
and regimen A Continue to optimize current therapy; reinforce lifestyle changes and months
Time below range taking insulin as prescribed
2%
Time in range >70% |Address A'Stop sulfonylurealif present and reduce background insulin by 10% if |2 weeks
and hypoglycemia TBR is 8-12% or 15% if TBR is >12%
Time below range A If not on sulfonylurea, decrease total background insulin dose by 10% if
>2% TBR >2-7%; 15% if TBR 8-12%); 20% if TBR >12%
Time in range O70% |Address ﬁIConsider adding or adjusting GLP-1 RA| otherwise increase 2 weeks
and hyperglycemia | background insulin dose by 10% If TIR 51-70%; 15% if TIR 30-50%;
Time below range 20% if TIR <30%
2% A If overnight hypoglycemia, consider smaller increase in insulin dose
Address A Stop sulfonylurea if present and reduce background insulin dose by 2 weeks
hypoglycemia 10% if TBR is 8-12% or 15% if TBR is >12%
Time in range O70% today; A If not on sulfonylurea, decrease background insulin dose by 10% if
and Cof”S'dFtr TBR >2-7%; 15% if TBR 8-12%:; 20% if TBR >12%
: referral to . : . :
Time below range diabetes A Refer to diabetes educator for options to treat hyperglycemia including:
0)
>2% educator A Add or adjust GLP-1 RA (preferred) or add mealtime insulin beforg

one or all meals; consider premixed insulin twice per day if cost or
concern over insulin regimen complexity




TIME IN RANGES

— Very High -2somgia) ..o ...
High (181-250mgiaL) ..o

| LOW (54-69mgiL) ..o
Very LOW (<S4mgidL) ..o

Continue
regimen

Time in range >70%
and
Time below range <2%

Target Range (70-180mgdL) .............

1% (onh38min)
5% (1h 10min)

93%enamn [ |RI3%

1% (on 19min)
0% (Oh4min)

TBR 1%

» Continue to optimize current therapy; reinforce lifestyle changes and taking

insulin as prescribed

AGP Repo

rt

GLUCOSE STATISTICS

13 May 2019-23 May 2019 11 days

% Time CGM is Active

AND TARGETS

TIME IN RANGES

—— Very High -2%0mgaL). . 1% (0nsmin)
100.0% High (181250 mgaL) ... . 5% (1n10mmn)

Glucose Ranges

Targets [% of Readngs (TmeDay)

Target Range T0-180 mgidL ... Greater than T0% (16n 48min)
Below TOmgidL............... Less than 4% (S8min)
BelowSdmgidl ... . Lessthan 1% (14min)
Above 180 mgidL .. ... LesS than 25% (5h)
Above 250 ML ... LSS N 5% (1R 12000 Target Range (70-120mgiaL) ... 93% (22n 20min)
Each 5% Increase In ime In range (70-150 mQioL) is chnically Denetcial.
Average Glucose 116 mg/dL
Glucose Management Indicator (GMI) 6.1%
Glucose Variability 29.4% )
. 1% (On 19min)

Defined as percent coeficient of vanation (WCV). target  =36%

_I_ Low (Ss-88 mgoL) ...

\L T T S R —— L

AMBULATORY GLUCOSE PROFILE (AGP)
AGP is a summary of glucose values from the report period. with median (50%) and other percenties shown as if they occurred in a single day

Jz2 IF2)

A M A4 A

capturAGP; .,

Diatetes Center — Al Sights Reserved  C201%




TIME IN RANGES

10 Oct 2019-24 Oct 2019 15 days Very High s-250mga) 0% (onsmm
- r o/ - % Time CGM is Active 95.4° High (181-2% 10% 2
Very High 2s0mgi) ... 0% (on Smin) ST . i 'oh 1-22mg o o
- ’ I ts (Time/Day)]
H 'g h 181=-250 i+ B 1 0°~'° 2h 13min! n";f-.on?r-;:‘?—;feg mga. ;?\\r.g: S:u; rt:r-‘m:‘:n?‘:m.-‘ o
{10F=< m J S S S a elch ! Beow 70 ML Less than 4% (S5min
Beiow 54 mgiaL Less than 1% (14min
z::_:;,:::: :::::::“:n,:nr Target Range (70-150 mgeL - B1% (13N 28mn

Each 5% Increass In Ime In range (T0-150 mgiaL) is cinically benefidal

Average Glucose 124 mg/dL
Glucose Management Indicator (GMI) 6.3%
Glucose Variability 34.0% N ow 5469 mgiL. 7% (in22min

Defined as parment coefMcient of vanation (%CV); target <36%
Very Low (<52 mg. 2% (On3imin

AMBULATORY GLUCOSE PROFILE (AGP)

AGP is a summary of glucose values from the repont period. with median (50%) and other percentiles shown as i they occurmed in a single day

Target Range (70-120mgdL) ... 81% (15h 28min} T | R8 1% o

Fé %
H gm ;‘;
-__ Low (sssamgial) .o 7% (1nh42min) TB R 9% : W
—— Verylow (SamodL) ..o 2% (Oh31min) s -
o . Address » Stop sulfonylurea if present and reduce background insulin by 10% if TBRis | 2 weeks
Time in rar;ge >70% hypoglycemia 8-12% or 15% if TBR is >12%
an

* If not on sulfonylurea, decrease total background insulin dose by 10% if TBR

Time below range >2% _ _
>2-7%; 15% if TBR 8-12%; 20% if TBR >12%

T PR Fa. fa™s %

- v - A | | -

Each dady profile represents a midnight-to-midnight period

Courtesy of Thomas Martens,

Fatert pendng ~ ~eaTFITeT InTtule X3 rtematony Dadetes Certer - AJ Rights Resenved 201§



TIME IN RANGES AGP Report

— Very High p2somga) ... SEonakass

1 Dec 2019-15 Dec 2019 15 days —— Very High =250 | R— . Y: P70
% Time CGM is Active 91.5% e §
Glucose Ranges Targets [% of Readings (MmeDay))
Target Range 70-180 mg/dL.........Greater than 70% (16n 45min) High (18m2%0moa) .. ... 23%/(sh20mn)
Below70mgaL...........coee. LSS AN 4% (SEmiN)
BelowSamgiaL...... B Lessthan 1% (14min)
H N 0 Above 180mgaL ... ... Lessthan25% (Eh)
High (13+250mo'dL) oo 23% (5h 40min) e 7= <= P
Each $% Increase In Ime In range (70-150 mgiaL) 's cinically benendial
Target Range (7o-120mgaL) ... 60% (14n 26min)
Average Glucose 175 mg/dL
Glucose Management Indicator (GMI) 7.5%
Glucose Variability 35.8% o — 1% (Enamn)
—c ot CRCYx et <% _I: Very Low (&m\;‘) 0% (n3mn)

AMBULATORY GLUCOSE PROFILE (AGP)
AGP is a summary of glucose values from the report penod, with median (50%) and other percentiles shown as # they occurred n a sngle day.

Target Range (70-130mgdL) ... 60% (14n 26min) T | R6 (}%)

—— ST 1% (Oh &min) 0
—— Very Low (<s¢ mgaL) 0% (Oh 3min) BR 1 A)

i ‘
!I \ 5%
Time in range <70% |Address |+ Consider adding or adjusting GLP-1 RA, otherwise increase background 2 weeks
and hyperglycemia | insylin dose by 10% if TIR 51-70%; 15% if TIR 30-50%; 20% if TIR <30%
Time below range £2% * |f overnight hypoglycemia, consider smaller increase in insulin dose

2am 2pm 2am QLpm 2am 2pm 12am 12pm 2am 2pm 2am 2pm 2am 12pm 2
12

N G TN VY Y N WA
ARV \S*AVAL AVl A o= ,

Each dady profile represents a midnight-to-midnight penod

capturAGP! .
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0
TIR 57% %CV = 46T

TBR 4%

Step 3:Find TIR/TBR category in table and
adjust background insulin regimen,;
consider referral to diabetes educator

Courtesy of Thomas Martens,



