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Abstract 
As real-time continuous glucose monitoring and flash glu-
cose monitoring systems become more widely prescribed in 
the daily management of diabetes, it is important that the 
ambulatory glucose profile (AGP) methodology for review-
ing and interpreting trends in glucose control is effectively 
applied. In this article we look at the essential features of 
the AGP and provide systematic and practical guidance on 
how the AGP can be interpreted in daily diabetes care with 
confidence. Using examples taken from glucose data cap-
tured by the FreeStyle Libre flash glucose monitoring system, 
we show how each aspect of the AGP can be used to under-
stand daily patterns in glucose control for a person with        
diabetes, including the importance of time in range and        
adjunct use of individual daily logs. Using these elements 
collectively, we show how and why treatment adjustments 
can be made, with the goal of improving glycaemic control 
and diabetes outcomes.  
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Background 
The ambulatory glucose profile (AGP) was first described in 

1987, initially as a way of presenting validated self-monitored 
blood glucose data from meter downloads,1 but it has come into 
its own as a consequence of the evolution and widespread         
application of modern continuous glucose monitoring (CGM) 
and flash glucose monitoring technologies. Depending on the 
system used, CGM and flash glucose monitoring devices mea-
sure glucose levels in interstitial fluid in 1 or 5 minute increments 
on a continuous or on-demand basis over many days or weeks. 
These data can be used to describe details of an individual’s       
glycaemic control, including their glucose exposure, glucose vari-
ability and stability.  

The AGP is an internationally agreed standard for summarising 
and interpreting this wealth of glycaemic data in a visually impactful 
format that allows diabetes healthcare professionals and people 
with diabetes to identify patterns and trends in daily glucose con-
trol, including those that raise significant clinical concerns.2 In this 
way, the AGP can be used to target changes to daily diabetes ther-
apy and to aspects of lifestyle that can improve overall glucose        
control and minimise the adverse consequences of dysglycaemia. 

A number of protocols have been published that aim to opti-
mise analysis of the AGP.3–5 In these, priority has been given to iden-
tifying the pattern and risk of hypoglycaemia, as well as the degree 
of variability underlying the glucose levels. However, such consen-
sus recommendations do not always illustrate the principles of AGP 
using the most practical examples and clear terminology. The         
objective of this article is to provide a simple step-by-step guide 
that explains how to interpret an AGP in the context of a diabetes 
treatment review with a person living with diabetes and to illustrate 
these steps using clear examples. In doing so we will focus on how 
data are managed and represented by the FreeStyle Libre flash glu-
cose monitoring system, which is an intermittently scanned CGM 
technology. It is important to reiterate that all of the principles cov-
ered in this review can also be applied to the sensor glucose data 
from real-time CGM systems that are currently available, and also 
viewed through different data management tools. However, in 
order to give these principles the most practical clinical utility, we 
have provided examples based on the visual tools provided by the 
FreeStyle Libre system. 

 
The essential features of an AGP 
Each AGP displays large amounts of glucose data from across 
several days or weeks as if all the readings had occurred in a     
single 24-hour period – the so-called ‘modal’ day. Using data 
collected on 257 individuals with type 1 diabetes in two studies, 
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one using the FreeStyle Libre Pro system and one using the       
Dexcom G4 system, it has been established that 14 consecutive 
days of continuous glucose sensor data provides an optimal        
estimation of glucose control for interpretation in an AGP, as long 
as this includes a minimum of 70% of the sensor data from 
across this period.6  
 
What you see in an AGP 
Each AGP is a graphical and dynamic way of identifying times of 
greater risk of hypoglycaemia or glucose variability. The AGP 
comprises four key features: the median line; the interquartile 
range (IQR), typically shaded in dark blue; the interdecile range 
(IDR), typically shaded in light blue or grey; and the target glucose 
range.1,2 These are described in Figure 1. It must be pointed out 
that the established AGP structure has used the IDR, as defined 
by the 10–90th percentiles, for the purpose of visualising less fre-
quent glucose variability around the median line. However, there 
is a move to using the 5–95th percentiles to better identify infre-
quent, yet significant hypoglycemia, which may not be detected 
by the 10th percentile.7 Although most software for rendering 
AGP reports uses the IDR bounded by the 10–90th percentiles 
for analysis of less frequent glucose values, it is important to keep 
in mind the possibility that future updates may use the 5–95th 
percentiles for this purpose. 

Each of the elements of the AGP can combine to tell a clear story 
about glucose control across each day and between different days. 
These defined features of the AGP can be used in a systematic and 
straightforward way to identify trends in glucose control. This in-
cludes not only the problem areas for remedial action, but also the 
parts of each day that reveal good control and highlight the self-
management choices that maintain glucose within target.  

Defining an AGP that is representative of typical  
glucose control 
Despite the potentially huge amount of glucose data collected 
by flash glucose monitoring and real-time CGM devices, it is         
important to realise that there is an optimum amount of infor-
mation that should be contained in an AGP report. 
 
Sensor data capture 
The amount of data captured by the glucose sensor will dictate 
how accurately the AGP reflects real-world glucose control.       
Ideally this should be at least 70% across each day to generate 
an AGP report that enables optimal analysis and decision-
making.6 In practice, 100% data capture is unrealistic, but many 
users can achieve a level of 90%, which provides confidence in 
the AGP analysis. If there are any significant gaps in data at cer-
tain times of day, the AGP must be interpreted with caution at 
these time points. With flash glucose monitoring, glucose data 
are not transmitted continuously from the sensor and the user 
must actively scan the sensor with a reading device or smart-
phone app. Capture of complete 24-hour data can be achieved 
if the sensor is scanned once every 8 hours. 
 
14 consecutive days of data works best for an AGP review 
It is unrealistic to expect that people with diabetes will have consis-
tent glycaemic trends and patterns within each 24-hour period. As 
described above, 14 consecutive days of glucose data is optimal to 
provide a clinically relevant snapshot of glycaemic control for any 
individual using an AGP, although as little as 5 days of data is suffi-
cient to generate a profile.6,8 However, it must be borne in mind 
that an AGP constructed from a small number of days will risk that 
any single day with a very distinct pattern may skew more general 
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Figure 1. The key visual features of an ambulatory glucose profile (AGP) explained 

1. Blue line – this is the median line and reflects the average glucose at each point in the day. It provides a visual trace of whether average  
glucose is within the target range and how much it swings up and down throughout the day. 

2. Inner blue-shaded band – this is the 25–75th percentile band, also called the interquartile range (IQR). It shows the 50% of all glucose  
readings levels that are closest to the median line and how variable they are from day-to-day. This blue IQR band shows the more consistent 
daily trends in glucose levels and indicates how medication and mealtimes are influencing glucose control. Because this is where glucose levels 
are ‘half of the time’, the thinner the blue-shaded band is, the less day-to-day variability is pictured. 

3. Outside grey-shaded band – this is the 10–90th percentile, also called the interdecile range (IDR). The visible part of the IDR includes the 
readings that reflect less common departures from the daily average glucose. This is glucose variation that is happening on some days but not 
others and can indicate how behaviour and lifestyle issues are impacting on glucose control. The wider this grey band is, the more variable are 
these occasional readings.  

4. Two parallel lines – the Target Glucose Range, where most of the glucose readings should be. 

Glucose (mmol/L)

Target glucose 
range

Time of day     00:00    02:00    04:00    06:00    08:00    10:00     12:00    14:00     16:00    18:00    20:00    22:00    00:00



LEARNING FROM PRACTICE

glycaemic trends and impair their interpretation. Similarly, an AGP 
that covers an extended period, say 28 days or more, can result in 
the dilution of meaningful trends, as illustrated in Figure 2. The        
sequence of AGP reports shows that, within a single individual, the 
shape of the AGP curves changes with the increasing availability of 
more data over 7, 14 and 28 days. With only 7 days of data (Figure 
2a), the IQR and IDR bands are wider and ballooning above the 
median line, giving the impression of wider glucose variability. With 
28 days of data (Figure 2c), the IQR and IDR bands are visibly nar-
rower and more evenly distributed around the median line, sug-
gesting less glucose variability. It is the AGP using 14 days of data 

(Figure 2b) where the IQR and IDR bands have been shown to paint 
the most clinically relevant picture of glycaemic variability.6 

Note also that the days selected for analysis in an AGP report 
should reflect the typical established therapeutic daily routine for 
any person with diabetes. Uncommon departure from routine – for 
example, holidays, days with different work schedules or periods 
of transition between different treatment plans – can influence the 
profile and should be avoided. 

Overall, an AGP can be most informative when the most recent 
14-day period for analysis that covers a period of routine diabetes 
management is selected. 
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Figure 2. Glycaemic trends captured by ambulatory glucose profile (AGP) reporting over (a) 7, (b) 14 and (c) 28 consecutive days in 
the same individual within the same 28-day period. The AGP reports have been generated from data collected within the 
same consecutive 28-day period for a single individual. As the reporting period extends from 7 to 28 days, the visible 
trends in glucose variability change, with consequent implications for interpretation.6,8 

(a) 7 consecutive days: potential for single days with very distinct patterns to skew more general glycaemic trends

(b) 14 consecutive days: optimal to provide a clinically relevant snapshot of glycaemic control for any individual

(c) 28 consecutive days: extended period can result in the dilution of meaningful trends
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Value of assessing time in range 
Time in range (TIR) refers to the percentage of time that a person 
with diabetes spends within their defined target glucose range 
(Figure 1) and is a good general indication of their overall glucose 
control. More importantly, two recent publications have shown 
that TIR is directly correlated with the risk of microvascular com-
plications. A retrospective analysis of self-monitoring of blood 
glucose data from the Diabetes Control and Complications Trial 
(DCCT) study demonstrated a significant difference in TIR of       
10–12% between study subjects who developed complications 
compared with those who did not. The risk of progression of 
retinopathy was increased by 64% and the risk of developing mi-
croalbuminuria was increased by 40% for each 10% fall in TIR.9 

Similarly, in a study using CGM to assess glucose control in 3,262 
subjects with type 2 diabetes, TIR was shown to be inversely cor-
related with the prevalence and severity of diabetic retinopathy.10  

Although there are default settings for the target glucose range, 
it is possible to set an individual target glucose range for each person 
using the FreeStyle Libre flash glucose monitoring system. However, 
international consensus recommendations have proposed that a tar-
get glucose range of 3.9–10 mmol/L is an appropriate standard 
against which to assess TIR, both in clinical practice and in clinical 
trials.11–13 More practically, the 2019 recommendations from the       
International Consensus on Time in Range14 have formalised the      
targets for TIR for people with type 1 diabetes or with type 2 dia-
betes, as well as for people at high risk of hypoglycaemia because 
of age, duration of diabetes, duration of insulin therapy or impaired 
awareness of hypoglycaemia (IAH). These are detailed in Table 1. 

Although a given TIR can be associated with a range of 
haemoglobin A1c (HbA1c) levels, for a person with diabetes who 
has a target glucose range of 3.9–10 mmol/L, a TIR of 70% will cor-
respond to an HbA1c of approximately 7.0% (53 mmol/mol), 

whereas a TIR of 50% will correspond to an HbA1c of 7.9% (63 
mmol/mol).9 Consequently, %TIR can be used with each individual 
as part of goal setting, as can improvements in % time above or 
below target.  

These TIR summary statistics are important to provide context 
and confidence when reviewing an AGP. It isn’t always easy to com-
pare different AGP visual charts from one review to the next, how-
ever the %TIR and % time below data can be directly compared, 
providing an objective perspective on glucose control between re-
views. For users of the FreeStyle Libre system, these data are made 
available in the Snapshot Summary that accompanies the AGP        
report when using the LibreView platform for managing, sharing 
and reviewing collected glucose data (Figure 3). Users can also re-
view their TIR on their handset or mobile phone, facilitating regular 
review of their progress and achievement of their personal goals.  

 
A step-by-step approach for reviewing and interpreting 
an AGP  
The AGP is a useful tool to highlight areas of concern for focus 
in a consultation. However, this interpretation must always be 
performed in the context of the user story and the glucose daily 
traces. Adopting a step-by-step approach can help clinicians and 
people with diabetes to systematically interpret the AGP.  
 
Step 1: Hypoglycaemia 
Identifying hypoglycaemia is the first step in any AGP review.      
Hypoglycaemia is the major limiting factor in the glycaemic man-
agement of type 1 and type 2 diabetes.15 Reducing both the       
occurrence of hypoglycaemia and the risk of hypoglycaemia is a 
central tenet of good diabetes care.  

Is there any grey or blue in the hypoglycaemic zone below the 
target glucose range? If so, then there is a trend to low glucose at 

Table 1 Consensus recommendations for time in range, time below range and time above range14 
 

Time in range (TIR) Time below range (TBR) Time above range (TAR) 
 
Diabetes group Target range        % of readings: Below target % of readings: Above target % of readings: 

                             time per day level time per day level time per day 
 

Type 1/type 2 3.9–10.0 mmol/L    >70%: <3.9 mmol/L <4%: >10.0 mmol/L <25%: 
(70–180 mg/dL)     >16 h, 48 min (70 mg/dL) < 1 h (>180 mg/dL) <6 hr 

 
                              <3.0 mmol/L <1% >13.9 mmol/L <5% 

                             (54 mg/dL) < 15 min (>250 mg/dL) <1 h, 12 min 
                              

Older/high-risk 3.9–10.0 mmol/L    >50%: <3.9 mmol/L <1%: >13.9 mmol/L <10%: 
type 1 or type 2* (70–180 mg/dL)     >12 h (70 mg/dL) < 15 min (>250 mg/dL) <2 h, 24 min 

                              
Pregnancy, type 1† 3.5–7.8 mmol/L      >70%: <3.5 mmol/L <4%: >7.8 mmol/L <25%: 

(63–140 mg/dL)     >16 h, 48 min (63 mg/dL) < 1 h (>140 mg/dL) <6 h 
 

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

*People with type 1 or type 2 diabetes at high risk of hypoglycaemia because of age, duration of diabetes, duration of insulin therapy or impaired 
awareness of hypoglycaemia (IAH).  
†%TIR in pregnancy are based on limited evidence. No consensus recommendations for %TIR in pregnancy in type 2 diabetes or in gestational  
diabetes are available. 
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Figure 3. Glucose control snapshot for flash glucose monitoring data that accompanies an ambulatory glucose profile (AGP) report 
through LibreView. TBR, time below range; TIR, time in range 

Hypoglycaemia – TBR >4% or >1% if high 
risk - need to identify and tackle causes of 
hypoglycaemia, as directed by the user story. 
 
Hyperglycaemia – TIR is low but HbA1c is  
reasonable, highlighting the disconnect  
between HbA1c and optimal glucose  
control. To increase TIR we need to reduce 
hypoglycaemia. 
 
Variability – explore causes of high daytime  
variability. Check injection sites, bolus timing, 
ratios. What does the user think is causing 
the day-to-day variability? Look at daily 
traces for more information and to guide  
discussion. 

these times. How predictable are these hypoglycaemic trends? A 
low median line with blue and grey bands extending below the 
low-glucose threshold indicates a consistent trend. However, there 
is only limited space on the AGP for low-glucose readings to be 
captured and distributed below 3.9 mmol/L, so the actual width of 
the blue and grey bands is less revealing. Therefore, trends to low 
glucose in the AGP should be interpreted in the context of time 
below range. The international consensus recommends aiming for 
<4% time below range generally and <1% in high-risk individuals. 
The AGP can help identify time points in the day when hypogly-
caemia is problematic. Consider dose and timing of basal insulin 
(lows overnight and early morning) or mealtime insulin (lows after 
or between meals). If the grey band alone is in the hypo zone, then 
additionally investigate factors associated with lifestyle or behaviour 
(eg, work, exercise, over-correction of high glucose) which can be 
reviewed in more detail in the daily glucose traces.  

Any trends to low glucose below 3.9 mmol/L can be further in-
vestigated by looking at the low glucose events log that is provided 
in the snapshot report that accompanies the AGP when accessed 
using the LibreView tool for sharing and reviewing glucose data 
collected by the FreeStyle Libre system. This also provides an objec-
tive readout on the typical time, depth and duration of hypogly-
caemic episodes, and whether glucose has fallen below the 
clinically significant 3.0 mmol/L level. One noteworthy observation 
is that overnight glucose data can occasionally be incomplete. 
These gaps can result from scan intervals longer than 8 hours, with 
consequent loss of data. Another user-reported phenomenon is 
episodic loss of glucose sensitivity overnight if they sleep on their 
sensor. This is believed to result from compression of the sensor-
application site, with reduced interstitial fluid volume. Given the 
importance of understanding nocturnal patterns of low glucose, it 

is worth highlighting these issues with any subject experiencing 
overnight hypoglycaemia. It is worth pointing out that the accuracy 
of CGM and flash glucose monitoring sensors is subject to larger 
errors as glucose falls towards the hypoglycaemic range.16 Concur-
rence data on FreeStyle Libre sensors indicate that this can result in 
a low glucose reading when capillary blood glucose is still above 
3.9 mmol/L.17 Consequently, confirmation of hypoglycaemia with 
a fingerprick blood glucose test is always recommended by manu-
facturers. 

 
Step 2: Hyperglycaemia 
Identifying hyperglycaemia is the second step in any AGP review. 
There is no doubt that long-term exposure to high glucose has 
adverse consequences. Both the DCCT and the UKPDS allow us 
to conclude that reducing hyperglycaemia, as measured by 
HbA1c, is associated with clinically significant reductions in        
microvascular complications and long-term macrovascular dis-
ease.18–20 Similarly, as stated previously, improving time in range 
will reduce the risk of adverse microvascular outcomes.9,10 In the 
AGP, look for trends towards high glucose above the upper limit 
of the target glucose range of 10 mmol/L, especially if they are 
persistent as indicated by a high average glucose line bordered 
by a narrow blue band (see the first example in Table 2). These 
will be caused by issues with the treatment parameters. If high 
glucose is shown by the grey band, it indicates less common       
exposure caused by lifestyle and behavioural activities. 
 
Step 3: Glucose variability  
Glycaemic variability is emerging as an important risk factor for 
cardiovascular complications of diabetes, independent of long-
term HbA1c or sustained hyperglycaemia.21 A low HbA1c can 

Glucose - Estimated A1c 7.1% or 54 mmol/L

Average glucose 8.7 mmol/L 

% above target 42% 

% in target 34% 

% below target 24%

Low glucose events 27 

Average duration 131 min.

Sensor usage

Sensor data captured 79% 

Daily scans 9
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Table 2 Examples of descriptive analogies that can make sense in an ambulatory glucose profile (AGP) review in preference to 
technical language. IQR, interquartile range; IDR, interdecile range 

 
Analogy 
 
Air under the 
clouds 
 
 
 
 
 
 
 
 
 
 
Billowing or  
ballooning 
 
 
 
 
 
 
 
 
 
 
Rollercoaster 

What it is describing 
 
Significant hyperglycaemia 
with a low risk of  
hypoglycaemia 
 
 
 
 
 
 
 
 
 
Significant glucose variability 
around the average glucose 
line 
 
 
 
 
 
 
 
 
 
Significant high/low  
oscillation of average glucose 
levels in AGP or of glucose in 
daily traces  
 

Interpretation 
 
The subject’s average glucose level and 
upper IQR/IDR values are significantly 
raised in the shaded bands. The visible 
white space under this profile, the air 
under the clouds, shows the person 
with diabetes that there is room to  
improve glucose control without  
creating a risk of hypoglycaemia, which 
is a real fear for many people 
 
 
 
As day-to-day glucose variability  
increases, the shaded IQR/IDR bands 
become wider, visibly billowing or  
ballooning. The aim is to reduce this 
visible ballooning and thus improve 
day-to-day glucose variability 
 
 
 
 
 
 
The individual can see that ‘getting off 
the rollercoaster’ is a good thing. This 
reinforces the concept of unwanted 
high/low variability, with the aim to get 
a person with diabetes towards a flatter 
profile with less variability 

Example

mask significant swings in glucose and give no indication of this 
associated cardiovascular risk. If the blue average glucose line is 
on a ‘rollercoaster’, there are unwanted high/low swings in glu-
cose consistently at these times. Mealtime excursions indicate a 
need to change pre-meal insulin timings and/or doses. Peaks 
after hypoglycaemia may indicate a need to review management 
of low glucose to avoid overtreatment. 

The width of the blue and grey bands in an AGP is an indication 
of the amount of day-to-day glucose variability as well as less com-
mon variability. The thinner the blue and grey bands are, the better. 
A wider ‘billowing’ or ‘ballooning’ blue band means unwanted glu-
cose fluctuations on most days, which suggests a need to adjust 
management of therapeutic parameters such as insulin doses 
and/or timings, or review meal planning. Wider grey bands repre-
sent occasional factors such as unplanned meals and snacks, inter-
mittent exercise or weekday routines versus weekends. When 
investigating the causes of variability indicated by a wide blue or 
grey band, a more comprehensive assessment can be achieved by 
reviewing the daily logs for the period in question. These can reveal 
the detail behind the pattern seen in the AGP. The possible scope 
and interpretation of glucose variability that may be seen within 

any AGP is outlined in Figure 4, along with the different causes that 
should be investigated. 

 
Digging deeper into the details – the essential role of 
the daily logs 
Once the AGP has identified potential issues, the causes can be 
investigated by looking at the daily log of glucose readings. 
These individual traces add important detail to the insights from 
the AGP and can be used to further understand each individual 
story. For example, significant variability can be a facet of week-
day versus weekend activities (Figure 5). These are not revealed 
through the modal day of the AGP, so it can make sense to in-
vestigate these at the level of daily logs. Similarly, a pattern of 
low glucose on the AGP may reflect the combined impact of      
insulin dosing, exercise and carbohydrate intake that can be       
confirmed by looking at the daily logs that correspond to the     
exercise schedule. Daily logs are most valuable when the user 
has taken time to enter information about their insulin dosing 
and times, as well as carbohydrate intake and exercise. Unfor-
tunately, this is rare in real-life but there is still value in these     
day-by-day glucose traces. 
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Figure 4. Possible scope and interpretation of glucose variability within an ambulatory glucose profile (AGP).  
IQR, interquartile range; IDR, interdecile range

Interpretation 
 
• This is the ideal, showing very little  

variation 
• Narrow blue IQR band 
• Narrow grey IDR band 
• Low day-to-day glucose variability 
• Low occasional glucose variability 
• No treatment adjustment needed 
 
 
 
• Wide blue IQR band 
• Narrow grey IDR band 
• High day-to-day glucose variability 
• Low occasional glucose variability 
• Treatment adjustment needed 
 
 
 
 
 
• Narrow blue IQR band 
• Wide grey IDR band 
• Low day-to-day glucose variability 
• High occasional glucose variability 
• Lifestyle management needed 
 
 

 
 
 
• Wide blue IQR band 
• Wide grey IDR band 
• High day-to-day glucose variability 
• High occasional glucose variability 
• Treatment adjustment and lifestyle  

management needed 

Possible causes 
 
 
 
 
 
 
 
 
 
 
 
Treatment-related causes 
• Mealtime insulin dose and/or timing 
• Sub-optimal correction dose calculation 
• Sub-optimal insulin:CHO ratio 
 
 
 
 
 
 
Behavioural and social causes 
• Unplanned exercise 
• Missed injections 
• Irregular mealtimes 
• Unplanned snacking 
• Alcohol 
 
 
 

 
Treatment and behavioural causes 
• All of the above causes 

Variability profile

(a)

(b)

(c)

Getting the most from a FreeStyle Libre data review 
Time with the person with diabetes is always limited, so it is vital 
to make the most of this precious time.  
• Start with the individual and always sense-check your        

assumptions: Let the person with diabetes voice their concerns 
and help them to interpret these in the context of the AGP as 
much as possible, since their agenda is paramount., Only they 
can provide the personal insights that give meaning to the pat-
terns and trends revealed in their own AGP and daily traces. This 
will empower them to take control of day-to-day decisions in 
their diabetes self-management. 

• Perspective: It is important to keep perspective on the results 
during an AGP review and look back at AGPs from previous ap-
pointments to review progress made. With the FreeStyle Libre 
system, the easiest way to manage this is to use the LibreView 
platform for storing and analysing flash glucose monitoring data. 

Also, users may not look at their AGP outside of the clinic review, 
but always remind them to reflect on how their lifestyle can        
influence the AGP. 

• Focus on glucose levels overnight: The period between going 
to bed and waking before breakfast covers around a third of the 
day. If this part of the day is under control, then you can focus 
on the task of dealing with everything that impacts on daytime 
glucose control. A consistent trend to low glucose overnight can 
indicate a need to reduce basal insulin, whereas overnight high 
glucose is often the result of an inadequate bolus insulin dose 
with the evening meal or pre-bed snacking without adequate 
cover. Again, these overnight trends in the AGP should always 
be interpreted in the context of the daily traces. 

• Think medication, lifestyle and behaviour: When you see 
high or low glucose, use the shaded bands to guide you to the 
cause. A narrow blue band indicates a trend that is happening 

THE BRITISH JOURNAL OF DIABETES38

(d)



consistently each day, so consider medication and mealtimes.           
Conversely, a wider blue or outer grey band reflects glucose vari-
ation for distinct reasons on different days, so focus on aspects 
of behaviour or lifestyle such as a missed insulin injection, peri-
odic exercise, social events or illness. In discussion with the indi-
vidual, the daily logs can provide insights into possible times and 
activities that have contributed to the variability shown in the 
AGP. 

• User-friendly analogies: To make the most of the consultation, 
it is critical to dispense with the technical jargon that is attached 
to the features of an AGP and bring it to life with easy-to-un-
derstand language and descriptions. In an AGP review, use 
analogies for what you are discussing that will be understood – 
see, for example, those in Table 2.  

Deciding on which issues to tackle 
During a diabetes review it makes sense to propose changes to 
only one aspect of glucose control at a time and assess the out-
come at an appropriate time. This can either be at a scheduled 
in-clinic review or, if the FreeStyle Libre user is part of a LibreView 
practice, in a remote consultation in which the AGP can be 
shared with them. Some factors, such as changes in activity or 
behaviour, may need longer to assess before their impact can be 
measured. 

The step-by-step approach to AGP detailed in this guide empha-
sises the importance of hypoglycaemia as a target for control. 
Episodes of hypoglycaemia, often followed by rebound hypergly-
caemia as a consequence of overtreatment, can be unpredictable 
and complicate the task of glucose management for people with 
diabetes and their healthcare professionals. Flash glucose monitor-
ing and real-time CGM are technologies that can reduce the fre-
quency of hypoglycaemia in day-to-day glucose management. As 
part of this benefit, the visual format of the AGP allows the eye to 
quickly focus on continuing areas of concern that can be assessed 
in terms of how significant they are by their timing, duration and 
how low glucose has fallen. 

Making judgements about targeting adverse hyperglycaemia 
and glucose variability is also a part of an effective AGP review. Bet-
ter management of these aspects of glucose control can also have 
a direct effect on the Time in Range performance of each person 
with diabetes. 

 
Conclusion 
AGP has the potential to be a very effective way to visualise and 
interpret important daily trends in glucose control and glucose 
variability. For optimal analysis and effective decision making, 
each AGP should be based on at least 70% of sensor data cap-
ture over the period under review, ideally 14 consecutive days of 
routine daily diabetes management. The four key features of an 
AGP are: the median line; the interquartile range (IQR); the in-
terdecile range (IDR); and the target glucose range. Each of these 
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Figure 5. Daily logs showing how different days impact on 
glucose control*

In this example, the daily logs show that the weekend glucose  
profiles for Friday, Saturday and Sunday differ from the profiles  
visible through the working week. 
 
*Daily logs are accessible using the LibreView data management 
platform for data collected using the FreeStyle Libre system.  
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Key messages

• The ambulatory glucose profile, combined with % 
time in range are invaluable tools which support 
decision making and optimisation of glycaemia 

• The international consensus on time in range 
recommends aiming for >70% time in range 
(3.9-10mmol/l) with <4% time below range 
(<3.9mmol/l); in high risk individuals target time in 
range is >50% with <1% time below range 

• A step wise approach to glucose data includes the 
assessment of hypoglycaemia risk, then hyper-
glycaemia followed by glycaemic variability. Analysis 
of the daily traces can provide additional detail to 
support therapeutic decisions 

Week 1   Glucose
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can be used in a systematic and straightforward step-by-step     
process to identify trends in glucose control. Where necessary, 
associated elements of the snapshot of glucose control, as well 
as the individual daily logs that are provided by the data man-
agement software, can be used to further investigate the detail 
behind the patterns and trends in the AGP. 
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