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Topics

* Need for clear metrics and clinical targets for effective CGM use
« International Consensus on Time in Range (TIR)
* TIR visualization in current HCP and patient reports

e« Summary
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Need for metrics beyond Aic

« Alc is recognised as the key indicator for long-term diabetes
complications in people with Type 1 and Type 2 diabetes

* While Alc reflects the average glucose over the last 2-3 months, it has
limitations on the short-term changes in blood glucose

« Alc does not reflect acute glycaemic excursions of hypo- and
hyperglycaemia

~_ ~ * Alcfails to identify the magnitude and frequency of intra- and
yr interday glucose variation

* & « Conditions such as anemia, hemoglobinopathies, iron deficiency
q:if__‘.,{ and pregnancy can confound Alc measurements and can fail to
e o accurately reflect mean glucose

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019. (Published
online June 8, 2019. at: https://doi.org/10.2337/dci19-0028)
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The utility of A1c is enhanced when used as a
complement to continuous glucose
monitoring data

Two patients with the same Alc of 7.7% have very different glucose variability*

HbA1c=7.7% HbA1c=7.7%

Sensor-based glucose monitoring provides the ability to assess
glucose variability and identify patterns and trends

For illustration purposes only. Not actual patient data.

1. Dunn TC, Hayter GA, Doniger KJ, Wolpert HA. Development of the likelihood of low glucose (LLG) algorithm for evaluating risk of hypoglycemia: A new approach for using continuous glucose data to guide
therapeutic decision making. J Diabetes Sci Technol. Published online 17 April 2014.
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Clear and agreed upon glycaemic targets are
needed for effective use of CGM data

 Effective use of continuous glucose monitoring (CGM) data to optimise
clinical outcomes requires the user to interpret the collected data and act
appropriately. This requires:
v Common metrics for assessment of CGM glycaemic status
v' Graphical visualisation of the glucose data

v Clear clinical targets

« Formal adoption of key CGM metrics'-3 by diabetes professional
organizations, and guidance in their practical application has been lacking

1. Petrie JR, et al. Diabetes Care 2017; 40:1614-1621.
2. Agiostratidou G, et al. Diabetes Care 2017; 40(12): 1622-1630.
3. Danne T, et al. Diabetes Care 2017: 40 (12): 1631-1640.
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Local AGP Consensus

The Australian Diabetes Society (ADS)

has recently released a Consensus Position Statement on: Utilising the
Ambulatory Glucose Profile (AGP) combined with the Glucose Pattern
Summary to Support Clinical Decision Making in Diabetes Care*.

The consensus position statement reflects the main outcomes from an Australian
Diabetes Society ‘Standardisation of AGP Profile Workshop’ which was held in
April 2018.

The Australian Diabetes Society recommends that the minimum CGM summary
data set for patient summative CGM reporting is the AGP combined with the
Glucose Summary Data (AGP Plus).

*https://diabetessociety.com.au/position-statements.asp (accessed Oct 2019)
This material is intended for Abbott Diabetes Care employees or representatives for internal training use only. Itis considered confidential and should not be reproduced, distributed or excerpted.
Information contained herein for distribution outside of the US ONLY. Local legal and regulatory approval is required to pubish any content.

©2019 Abbott ADC-15542 v1.0 07/19 sorel



1. The Ambulatory Glucose Profile (AGP) 2. The Glucose Pattern Summary Data (AGP Plus)

The AGP collapses glucosa readings into & single 24-hour penod®,
making It easy to identify trends and pattems at a glance
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CGM based Clinical Targets: Recommendations
from the International Consensus on Time In Range

Background: In February 2019, the ATTD Congress convened an international
panel of physicians, researchers, and individuals with diabetes to supplement the
currently agreed-upon metrics

« The goal is to establish clear targets for CGM metrics that diabetes care teams
and people with diabetes can work together to achieve

» The panel identified cut points for time below, within and above glycemic ranges
for various populations (T1D, T2D, older/high risk, pregnancy)

» The group recommends a standardised CGM report incorporating key TIR
metrics and targets along with a 14-day ambulatory glucose profile (AGP) to be
an integral component of clinical decision making

ATTD = Advanced Technologies and Treatments for Diabetes

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019 (Published
online June 8, 2019. at: https://doi.org/10.2337/dci19-0028).
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International Consensus on Time In Range

is published in June 2019
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“We conclude that, in clinical
practice, time in ranges (within
target range, below range, above
range) are both appropriate and
useful as clinical targets and
outcome measurements that
complement A1C for a wide range
of people with diabetes and that
the target values specified in this
article should be considered an
integral component of CGM data
analysis and day-to-day treatment
decision making.”

This international consensus report has been endorsed by the
A Ao Bt s American Diabetes Association, American Association of Clinical
DT ki e et Endocrinologists, American Association of Diabetes Educators,

T R European Association for the Study of Diabetes, Foundation of
European Nurses in Diabetes, International Society for Pediatric
and Adolescent Diabetes, JDRF and Paediatric Endocrine
Society.

https://care.diabetesjournals.org/content/diacare/early/2019/06/07/dci19-0028.fullpdf.
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Time in Ranges are key metrics in top 10

The panel selected the 10 metrics that would be most useful in clinical practice:

1. Number of days CGM worn (recommend 14 days)

2. Percentage of time CGM is active (recommend 70% of
data from 14 days)

3. Mean glucose

4. Glucose management indicator (GMI)

5. Glycemic variability (%CV) target =36%

6. Time above range (TAR): % of readings and time =250 mg/dL

(>13.9 mmol/L) Level 2

7. Time above range (TAR): % of readings and time 181-250 mg/dL
(10.1-13.9 mmol/L) Level 1

8. Timein range (TIR): % of readings and time 70-180 mg/dL
(3.9-10.0 mmol/L) In range

9. Time below range (TBR): % of readings and time 54—69 mg/dL
(3.0-3.8 mmol/L) Level 1

10. Time below range (TBR): % of readings and time <<54 mg/dL
(<<3.0 mmol/L) Level 2

Use of Ambulatory Glucose Profile (AGP) for CGM report

CV, coefficient of variation. *Some studies suggest that lower %CV targets (<33%) provide
additional protection against hypoglycemia for those receiving insulin or sulfonylureas

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019 (Published
online June 8, 2019. at: https://doi.org/10.2337/dci19-0028).
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Standardisation of CGM metrics - Time In Ranges

To streamline data interpretation, “time in ranges” was identified as a metric of
glycaemic control that provides more actionable information than Alc alone

The “time in ranges” includes three key measurements:

1. Percentage of readings and time per day within target glucose range
2. Time below target glucose range
3. Time above target glucose range

Time above range
(TAR)

Time within range
(TIR)

Time below range
(TBR)

Increase
TIR

Decrease TBR

The primary goal for
effective and safe glucose
control is to increase the
TIR while reducing the TBR

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019 (Published

online June 8, 2019. at: https://doi.org/10.2337/dci19-0028).
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What is Time In Range (TIR)?

Time in Ranges refers to the percentage of time that a person with diabetes
spends within their Target Glucose Range, or above or below that target

Dally Average

4 Average Glucose

" 126 120 116 17 149 162 159 140 144 154 152 137
350 4
325 -
300 -4
it Time above
281 range
150 — 1 - - -
. Time within
Q:»r;gr: ". - range
:1‘ ' 25th to 75t Percentile 108 10 90th Percentiio ‘ TI me belOW
' range

For illustration purposes only. Not actual patient data.
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Why is Time In Range important?

The risk of microvascular complications is inversely correlated with % TIR?!

50%
40%
30%
20%

10%

Frequency of Retinopathy >

0%

Frequency of Microalbuminuria

60% +

60% -

50% A

40% 1

30% 4

20%

10% A

0% 4

58%

<10% 10-<20% 20-<30% 30-<40% 40-<50% 50-<60% 60-<70% 270%
Ne26 N«124 Ne234 N#271 Ne319 Ne300 N=125  Nedi
Percent Time in Range (70-180 mg/dL)

27%

<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=s114 N=37
Percent Time in Range (70-180 mg/dL)

Frequency of development of microvascular complication according
to level of TIR (70-180omg/dL) computed from quarterly seven-point
blood glucose testing. A: Retinopathy. B: Microalbumiuria!

TIR is associated with the
development of microvascular
complications — retinopathy and
microalbuminuria.t

1. Beck RW, Bergenstal RM, Riddlesworth TD, et al. Validation of time in range as an outcome measure for diabetes clinical trials. Diabetes Care 2019; 39:603-610.
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A direct relationship between TIR and A1C

Table 5—Estimate of A1C for a given TIR level based on type 1 diabetes and type 2 diabetes studies
Vigersky and McMahon (27) (n = 1,137

Beck et al. (26) (n = 545 participants with type 1 diabetes) participants with type 1 or type 2 diabetes)
TIR 70-180 mg/dL AlC, % 95% Cl for predicted TIR 70-180 mg/dL AlC, %
(3.9-10.0 mmol/L) {(mmol/mol) AlC values, % (3.9-10.0 mmol/L) {(mmol/mol)
20% 9.4 (79) (8.0, 10.7) 20% 10.6 (92)
30% 8.9 (74) (7.6, 10.2) 30% 9.8 (84)
40% 8.4 (68) (7.1, 9.7) 40% 9.0 (75)
50% 7.9 (63) (6.6, 9.2) 50% 8.3 (67)
60% 7.4 (57) (6.1, 8.8) 60% 7.5 (59)
| 70% 7.0 (53) (5.6, 8.3) 70% 6.7 (50) |
80% 6.5 (48) (5.2, 7.8) 80% 5.9 (42)
90% 6.0 (42) (4.7, 7.3) 90% 5.1 (32)
Every 10% increase in TIR = ~0.5% (5.5 mmol/mol) A1C reduction Every 10% increase in TIR = —0.8%

(8.7 mmol/mol) A1C reduction

The difference between findings from the two studies likely stems from differences in number of studies analyzed and subjects included (RCTs
with subjects with type 1 diabetes vs. RCTs with subjects with type 1 or type 2 diabetes with CGM and SMBG).

 Timein range >70% is what T1D and T2D patients should aim for
 Every 10% increase in TIR = ~0.5% (5.5mmol/mol) Alc reduction in T1D

=~0.8% (8.7mmol/mol) Alc reduction in T1D and
T2D

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019 (Published
online June 8, 2019. at: https://doi.org/10.2337/dci19-0028).
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TIR targets for T1D or T2D, non-pregnant

TIR TBR

TAR

% of readings;
time per day

% of readings;

Diabetes group time per day Target range

Below target level

% of readings;

time per day

Above target level

Type 1*/type 2 >70%; 70-180 mg/dL <4%; <70 mg/dL
>16h, 48 min (3.9-10.0 mmol/L) <1h (<3.9 mmol/L)

<1%; <54 mg/dL
<15 min (<3.0 mmol/L)

Older/high-risk# =>50%; 70-180 mg/dL (3.9— <1%; <70 mg/dL
type 1/type 2 >12 h 10 mmol/L) <15 min (<£3.9 mmol/L)

<<25%;
<6 h
<5%;
<1 h, 12 min
<<10%;
<2 h, 24 min

>180 mg/dL
(>10.0 mmol/L)

=250 mg/dL
(>13.9 mmol/L)

=250 mg/dL
(>13.9 mmol/L)

Each incremental 5% increase in TIR is associated with clinically significant benefits for individuals with type 1 or type 2 diabetes (26,27). *For age <25
years, if the A1C goal is 7.5%, set TIR target to approximately 60%. See the section cLINICAL APPLICATION OF TIME IN RANGES for additional information
regarding target goal setting in pediatric management. #See the section OLDER AND/OR HIGH-RISK INDIVIDUALS WITH DIABETES for additional information

regarding target goal setting.

« For T1D/T2D, non-pregnant: >70% of time/day in target range (70-180mg/dL).

For age <25 years, if Alc is 7.5%, TIR target is 60%

« For older/high risk: >50% of time/day in target range (70-180mg/dL)
« Older: age not defined, but noted to have higher risk for severe hypoglycaemia
« Highrisk: higher risk for complications, comorbid conditions (e.g. renal disease),

require assisted care

« Each incremental 5% in TIR is associated with clinically significant benefits

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019 (Published

online June 8, 2019. at: https://doi.org/10.2337/dci19-0028).
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TIR targets during pregnancy

TIR TBR TAR
% of readings; % of readings; Below target % of readings; Above target
Diabetes group time per day Target range time per day level time per day level
Pregnancy, >70%; 63—-140 mg/dLt (3.5~ <A4%; <63 mg/dLt < 25%; >140 mg/dL
type 1§ =16 h, 48 min 7.8 mmol/Lt) <1h (<<3.5 mmol/LT) <6 h (=>7.8 mmol/L)
<1%; <54 mg/dL
<15 min (<<3.0 mmol/L)
Pregnancy, See PREGNANCY 63—140 mg/dLT (3.5—  See PREGNANCY <63 mg/dLt See PREGNANCY =140 mg/dL
type 2/GDM§ section 7.8 mmol/Lt) section (<3.5 mmol/Lt) section (=7.8 mmol/L)
<54 mg/dL
(<<3.0 mmol/L)

Each incremental 5% increase in TIR is associated with clinically significant benefits for pregnancy in women with type 1 diabetes (59,60). tGlucose
levels are physiologically lower during pregnancy. §Percentages of TIR are based on limited evidence. More research is needed.

« For T1D pregnancy: >70% of time/day in target range (63-140mg/dL)

« Gestational DM or T2D in pregnancy: % for TIR targets have not been included
as there are no clinical studies to guide recommendations

« Each incremental 5-7% in TIR is associated with clinically significant benefits for

pregnancy in women with T1D

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019 (Published
online June 8, 2019. at: https://doi.org/10.2337/dci19-0028).
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Summary of TIR targets for different

diabetes population

1° & 2
Type 1° & Type

Target
AL p—
(13.9 mmoliL) j %

>180 mg/dL
(10.0 mmoli)

<25%

Target Range:
70180 magidL >70%
(3.9-10.0 mmoi/L)
<70 mg/dL (3.9 mmollL) <4%"
<54 mgidL {3.0 mmollL) <1%

Older/High-Risk:
Type 1 & Type 2

o

(3.9-10.0 mmoilL)

<70 mg/dL (3.9 mmolL}

Pregnancy:
Type 1
Diabetest

>140 mgldL
(7.8 mmoliL) Bl

Target Range:
63-140 mg/dL
(3.5-7.8 mmaiiL)

>70%

<63 mgldL (3.5 mmoliL) <4%"
<54 mgidL (3.0 mmoliL) <1%

o For age <25 yr., I he A1C goal is 7.5%, then set TIR targel to approximately 60%. (See Clnical Appications of
Time in Ranges section In the text for addtional information regarding trget goal setting In pediatric management. )

t Percentages of tme in ranges are basad on limited evidence. Mare research is needed

§ Porcentages of time in ranges have not been induded bocause there is very lrmited evidence m this area, More
research is needed. Please see Pregnancy section in text for more considerations on targets for these groups.

" Inciudes percentage of values >250 mgidl (13.9 mmoliL)
** Includes percentage of values <54 mgddL (3.0 mmollL)

Pregnancy:
Gestational & Type 2
Diabetes$

>140 mgldL
(7.8 mmollL)

Target Range:
63-140 mgidL
{3.5-7.8 mmollL)

<63 mg/dL (3.5 mmoliL)
<54 mg/dL (3.0 mmollL)

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019 (Published

online June 8, 2019. at: https://doi.org/10.2337/dci19-0028).
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Report with TIR proposed by International
Consensus

MRN
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AMBULATORY GLUCOSE PROFILE (AGP)

AGP is 8 summary of ghicoss values from Bie mport perod, wilh median (50%) and oher parcsaliles shawn 8 if acourring in a sngle day

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

« Visualization of glucose patterns to facilitate

treatment decisions

DAILY GLUCOSE PROFILES

— Daily Glucose Profiles

W\J 4\64 . N NLMLJW \{F{\h » Each daily profile represents a midnight-to-
midnight period

I. s K.AAI\JLJ\_/”fw U‘;J { | - Individual daily traces for patient coaching

ight-to-midnight parod

Monday Tuesday

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019 (Published
online June 8, 2019. at: https://doi.org/10.2337/dci19-0028).
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Example: AGP Report with Time in Range
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For illustration purposes only. Not actual patient data.

OousS

210f 23



Example: AGP Report with Time in Range

CGM Glucose Pattern Summary

March 27, 2018 - April 9, 2018 (14 Days)

-

o

Percentage of time spent:

~

above >180mg/dL (yellow bar)
« >250mg/dL% in ( )

in range 70-180mg/dL (green bar) l .

below <70 mg/dL (red bar)
e« <54mg/dL% in( )

/

For illustration purposes only. Not actual patient data.

USA

Summary

Average
Glucose

141

mg/dL

88-116*

(

Above 180 rngIdL_l

\

Time In Range

(above 250 mgfdL: 1%) T = 1 9 %
In Target Range
70-180 mg/dL 7%

4%)

LibreView

CGM Device: FreeStyle Libre  [N/A]% Compliant w/Calibration*  97% Time Worn
"Not applicabie (o FreaStyl ) F Sh F

Coefficient of
Variation
(Cv)

31.6%

19-25*

Standard
Deviation
(SD)

44.6

ma/dL

10-26*

Libre Pro which do not raguire calibration.

*Reference ranges calfculated from population without diabetes.

Ambulatory Glucose Profile

Curves/plots reprasent glucose frequency distributions by ime regardiess of date

ng/dL

90%
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~-50%

25%
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Spm

12am
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Example: Time in (Target) Ranges on

FreeStyle Libre Reader & FreeStyle LibreLink

Time In Target

above | I 22%

In Target 75%

Below "3%

Target Range
70-180 mg/dl

4 Last 14 Days >

For illustration purposes only. Not actual patient data.

Carrier ¥ 10:37 PM ‘e

= Reports o

} TIME IN TARGET v P

July 14-27, 2017 ]
)
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Summary — Time in Range (TIR)

i1s the new standard of care

* Time in range as a metric of glycaemic control, provides more
actionable information than Alc alone

* The primary goal for effective and safe glucose control is to
iIncrease Time in Range while reducing Time below Range

* The CGM targets for TIR and standardised report proposed by the
International Consensus may facilitate the routine use of CGM and
Improve clinical outcomes of diabetes management

Battelino T, Danne T, Bergenstal R, et al. Clinical Targets for Continuous Glucose Monitoring Data Interpretation: Recommendations From the International Consensus on Time in Range.2019. (Published
online June 8, 2019. at: https://doi.org/10.2337/dci19-0028)

24 of 23



ADVANCING
STANDARD
OF CARE




