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Data in diabetes care and research 

Gain insight into behaviour of patients

Drive clinical research

icons taken from Flaticon

Decisions are driven by numbers



Type 1 diabetes data
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Strenght of HbA1c
DCCT Group 

DCCT/EDIC Research Group. Arch Intern Med. 2009;169(14):1307-1316. 
Skyler JS. J. Endocrinol Metab Clin North Am. 1996;25(2):243-254. 

High within person reliability

Assay standardization widely available
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Not so long ago …

… people with type 1 diabetes did not have many glucose data to make
on-the-go therapy decisions
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What is continuous glucose monitoring?



CGM data revolutionized the way people with T1D deal 
with their diabetes



New Metrics in Diabetes Management
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New Metrics in Diabetes Management

TIME IN RANGE
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>250 mg/dL

>180 mg/dL

70-180 mg/dL

<70 mg/dL

<54 mg/dL

time in range

time in hyperglycaemia/ 
above range

time in hypoglycaemia/
below range

New Metrics in Diabetes Management

TIME IN RANGE



New Metrics in Diabetes Management

TIME IN RANGE
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Impact for patients

Easier to understand

Higher TIR = Often Lower HYPO + HYPER
(not always; include Time in Hypo)

“Take the ball early”



New Metrics in Diabetes Management

TIR in Relation to HbA1c

Vigersky and McMahon (Medtronic Employees), DTT, 2019, vol 21, nr 1

N = 1137 CGM-patients
N = 1440 SMBG-patients

Time in Range



Beck et al, JDST, 1-13, 2019

New Metrics in Diabetes Management

TIR in Relation to HbA1c



Danne T, et al. Diabetes Care, 2017.

in clinical practice, CGM metrics are appropriate
as outcome parameters that complement HbA1c

Increasing Importance of New CGM-based Metrics



Increasing Importance of New CGM-based Metrics

EMA Guideline CPMP/EWP/1080/00 Rev. 2, 29 January 2018

guideline on clinical investigation of medicinal products in the 
treatment or prevention of diabetes mellitus

CGM is recommended to provide more complete information during drug 
tests 



Beck RW et al. Diabetes Care, 2019. 

time in ranges: consensus targets



New outcome measures – time in ranges



New outcome measures – time in ranges



Hypo-fear:
- Late evening snack, 
- Too little insulin

Case 1



relation with chr. complications 

Validation of Time in Range as Outcome Parameter

Beck et al, Diabetes Care, 2019 Mar;42(3):400-405.
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relation with chr. complications 

Validation of Time in Range as Outcome Parameter

Jolien De Meulemeester et al, OP ATTD 2022



relation with chr. complications 

Validation of Time in Range as Outcome Parameter

El Malahi et al



Visser MM et al. Lancet 2021. doi: 10.1016/S0140-6736(21)00789-3

TIR as Outcome in Randomised controlled trials



who

glycaemic control
quality of life
acute diabetes complications

6 multidisciplinary diabetes centres
254 adults with type 1 diabetes with isCGM

what

when
Jan 2019 – Sep 2022
6 months RCT

isCGM vs rtCGM

Visser MM et al. Lancet 2021. doi: 10.1016/S0140-6736(21)00789-3

Randomised controlled trial – ALERTT1



Violin plots show distribution per group. Mean group difference (95% CI).

ALERTT1 – difference in time in range

Visser MM et al. Lancet 2021. doi: 10.1016/S0140-6736(21)00789-3



s c r e e n i n g b a s e l i n e m o n t h  3 m o n t h  6

6 . 5

7 . 0

7 . 5

8 . 0

i s C G M  ( w i t h o u t  a l a r m s )

r t C G M  ( w i t h  a l a r m s )

D -0.36% points
(-0.48 to -0.24)
p<0.0001

screening baseline month 3 month 6

Data represent least-squares mean with 95% CI. Mean group difference (95% CI).

HbA1c (%)

ALERTT1 – difference in HbA1c

Visser MM et al. Lancet 2021. doi: 10.1016/S0140-6736(21)00789-3





Retrospective RWE studies new insulins

RWE = real-world evidence



Retrospective RWE studies new insulins

fast-acting insulin

2017 
EMA 

approval

In Belgium
2018

2020
start of retrospective

RWD collection in 
Belgium

RWE in Belgium 
publication

2021

EMA = European Medicines Agency; RWD = real-world data; RWE = real-world evidence
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Smart pens
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Patient-reported outcomes

photo by Ian Stauffer on Unsplash 

captured by e.g. 
questionnaires or diaries

important in person-centred care 

information that comes
directly from the person

generate a lot of data

www.fda.gov/media/109626/download



Data represent least-squares mean with 95% CI. HFS-worry score ranges 0–72. 

0

1 0

2 0

3 0
rtCGM (with alarms)

isCGM (without alarms)D -2.62 points (-4.52 to -0.71)
p=0.0071

hypoglycaemia fear survey 
– worry score (points)

baseline month 6

ALERTT1 – difference in quality of life

Visser MM et al. Lancet 2021. doi: 10.1016/S0140-6736(21)00789-3



Data represent least-squares mean with 95% CI. Mean group difference (95% CI). HFS-worry score ranges 0–72. 
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hypoglycaemia fear survey 
– worry score (points)

baseline month 6

ALERTT1 – difference in quality of life

rtCGM (with alarms)

isCGM (without alarms)D -2.62 points (-4.52 to -0.71)
p=0.0071

Visser MM et al. Lancet 2021. doi: 10.1016/S0140-6736(21)00789-3



Data represent least-squares mean with 95% CI. DTSQ score ranges 0–36.

ALERTT1 – difference in quality of life
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Visser MM et al. Lancet 2021. doi: 10.1016/S0140-6736(21)00789-3



Type 2 diabetes data?
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Conclusion

TIR is a valuable outcome parameter, both in clinical care and diabetes research

TIR targets are increasingly used by patients to evaluate glycemic control

Relation between TIR and complications is becoming clear, but the exact nature 
of the relationship (dependent/independent of HbA1c) is still unclear



Conclusion
Data determine how we evaluate, treat and follow our patients

People with diabetes are intensively using data to balance their glucose control during daily life

Clinical research is now unthinkable without the use of data

Other data such as patient reported outcome measure are becoming part of integrated care and research

Data from smart pens will expand the use of insulin data to people on MDI

Digitalisation of diabetes data has changed the diabetes world forever…
and will continue to do so in the upcoming years


