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Need for metrics beyond A1c

• A1c is recognised as the key indicator for long-term diabetes 
complications in people with Type 1 and Type 2 diabetes

• While A1c reflects the average glucose over the last 2-3 months, it has 
limitations on the short-term changes in blood glucose

• A1c does not reflect acute glycaemic excursions of hypo- and 

hyperglycaemia

• A1c fails to identify the magnitude and frequency of intra- and 

interday glucose variation

• Conditions such as anemia, hemoglobinopathies, iron deficiency 

and pregnancy can confound A1c measurements and can fail to 

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 A1c of 7.7% have very different glucose variability1

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.  

Sensor-based glucose monitoring provides the ability to assess 

glucose variability and identify patterns and trends
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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: 

 Common metrics for assessment of CGM glycaemic status

 Graphical visualisation of the glucose data

 Clear clinical targets 

• Formal adoption of key CGM metrics1-3 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
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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*.

*https://diabetessociety.com.au/position-statements.asp (accessed Oct 2019)

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).
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Recommendations from
International Consensus 

On Time in Range   
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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

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).

ATTD = Advanced Technologies and Treatments for Diabetes  
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International Consensus on Time In Range 
is published in June 2019

“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 

American Diabetes Association, American Association of Clinical 

Endocrinologists, American Association of Diabetes Educators, 

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.full.pdf.
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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:

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 A1c 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 

The primary goal for 

effective and safe glucose 

control is to increase the 

TIR while reducing the TBR

Increase

TIR
Time within range

(TIR)

Time above range

(TAR)

Time below range

(TBR) Decrease 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 within 

range

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

Time above 

range

Time below 

range

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

Frequency of development of microvascular complication according 
to level of TIR (70-180mg/dL) computed from quarterly seven-point 
blood glucose testing.  A: Retinopathy. B: Microalbumiuria1

TIR is associated with the 

development of microvascular 

complications – retinopathy and  

microalbuminuria.1

The risk of microvascular complications is inversely correlated with % TIR1

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

• Time in range >70% is what T1D and T2D patients should aim for

• Every 10% increase in TIR = ~0.5% (5.5mmol/mol) A1c reduction in T1D

=~0.8% (8.7mmol/mol) A1c 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

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).

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

For age <25 years, if A1c 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

• High risk:  higher risk for complications, comorbid conditions (e.g. renal disease), 

require assisted care

• Each incremental 5% in TIR is associated with clinically significant benefits
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TIR targets during pregnancy 

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).

• 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
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Summary of TIR targets for different 
diabetes population 

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

% of Time in Ranges by levels:
• “Very high”(>250mg/dL)

• ‘High” (181-250mg/dL)

• Target range (70-180mg/dL)

• “Low”(54-69mg/dL)

• “Very low” (<54mg/dL)

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
• Each daily profile represents a midnight-to-

midnight period

• Individual daily traces for patient coaching

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 visualization  
in current reports



The consensus 

recommends 

>70% of data 

is captured 

over 14 days 

wear time

OUS 

Percentage of 

time spent

• above 

target

• in target

• below 

target

For illustration purposes only. Not actual patient data.

Example:  AGP Report with Time in Range 
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USA 

For illustration purposes only. Not actual patient data.

Percentage of time spent:

• above >180mg/dL (yellow bar) 

• >250 mg/dL % in (   )

• in range 70-180mg/dL (green bar)

• below <70 mg/dL (red bar)

• <54mg/dL % in (    )

Example:  AGP Report with Time in Range 
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For illustration purposes only. Not actual patient data.

Example: Time in (Target) Ranges on 
FreeStyle Libre Reader & FreeStyle LibreLink
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Summary – Time in Range (TIR) 
is the new standard of care

Time in range as a metric of glycaemic control, provides more 

actionable information than A1c alone 

The primary goal for effective and safe glucose control is to 

increase 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)
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