
SWEET Benchmarking - just a nice to have?
The Luxembourg experience

IQECAD meeting Jan 11th 2024 Brussels Airport
Dr. Michael Witsch, Centre Hospitalier de Luxembourg



For my work for SWEET I receive a 
honoraria since 2020. The 10 years before I 
worked for SWEET without any grant. 
My role in SWEET is to create and to 
develop the benchmarking reports.

No further declarations.
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After this talk I hope that

… you know what SWEET is
… you know what SWEET offers
… you know some SWEET results
… you  will understand why Luxembourg 
participates in SWEET
... you will understand how we integrate the 
work for benchmarking in our daily practice
... you will understand why we like 
benchmarking



Vision and Mission of SWEET

Vision: Equal high quality care for 
alI children and adolescents with 
diabetes

Mission: Harmonize care to 
optimize outcomes in children and 
adolescents with diabetes mellitus 
worldwide



Welcome to the
SWEET world…
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Data management

Research
Peer 

Review

SWEET: main pillars

Bench-
marking
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SWEET Benchmarking

Planning

Data 
collection

AnalysisTarget 
setting

Action and 
monitoring
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Data management 

SWEETBASE
located at the 
University of  
Ulm/Germany

R. Holl

Local
IT-system

Benchmarking

Local 
database

National 
databases

DPV-
system

Research/Publications
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Data management: SWEET data set
catagory items

centre related data
name, location, number of treated patients, laboratory method of measuring 
HbA1c, unit of HbA1c testing, mean of the HbA1c reference value for healthy 
subjects

patient's core data

patient-ID, sex, date of birth (month/year), date of onset (month/year), 
presentation at onset (DKA +/- coma, ketosis, hyperglycemia, by screening), type of 
diabetes, if "other type of diabetes"  the most appropriate classification, celiac 
disease yes/no, chronic comorbidity (ICD-10 code), date of death, cause of death

patient's visit data date of visit
basic physical parameters height, weight, blood pressure

laboratory tests HbA1c, cholesterol, HDL-cholesterol, LDL-cholesterol, triglyceride, TSH, free T4,
thyroid peroxidase antibodies, antithyroglobulin antibodies, coeliac antibodies

treatment parameters

type of treatment (use of insulin pump, use of closed loop, raw datan or 
summarized data from CGM/FGM-meters, frequency of injections,  daily insulin 
dose (basal and prandial), number of SMGB/day, use of CGM/FGM, type of basal 
insulin, type of prandial insulin, use of oral antidiabetics, use of injectable (non-
insulin) antidiabetics, lipid lowering agents, antihypertensive agents

acute complications severe hypoglycemias defined as coma or seizures
diabetic ketoacidosis leading to hospitalisation

(screening of )microvascular 
complications albuminuria, nephropathy retinopathy
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The DPV system covers all the 
functionality of an electronic 
health record – adapted to our 
needs.

DPV system 

Available in English, French, 
German, Greek, Portuguese, 
Polish 
… easy to translate

69 of 117 
centers in 
SWEET are 
using the DPV-
software
which is free 
of charge for 
SWEET 
members
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“Good data management = 
good data quality

at center level is the 
foundation of  all data-related 

activities in Sweet”

... per WEEK –
do you spend

with your team for 
data-management? 
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... per WEEK –
do you spend

with your team for 
data-management? 
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• I have 10 minutes every week in our 
staff  meeting to discuss data related 
issues

• twice a year one hour at our 
strategic day – the reports are shown 
to the whole team AND to the 
parents/patients

• our work is data-driven
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Data management 

SWEETBASE
located at the 
University of  
Ulm/Germany
Reinhard Holl
Sascha Tittel

Local
IT-system

Benchmarking

Local 
database

National 
databases

DPV-
system

Research/Publications
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Benchmarking Report

• 2 reports per year

• 87 pages in 2021, now 164 pages
• 93 concerning the whole group
• 71 focussing on your centre

• 2 different designs

• Sent as pdf and powerpoint for direct use in 
your presentation

• 7 regional reports :
• Australia-New Zealand,Canada, Greece, 

India, Italy, Poland USA
• open and closed
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All results which you will see 
are directly copied from the 

SWEET Benchmarking Report



Number of patients
all centers with data, 01/01/2023 - 30/06/2023
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Number of all centers with data in SWEET-Base (overall) 138

Number of active centers in SWEET-Base 118

Number of all patients in SWEET-Base (overall) 113,502

Number of all visits in SWEET-Base (overall) 1,352,231

Number of patients in selected period 40,913

Number of visits in selected period 140,221



Basic statistics
all centers with data
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number of patients (n)

number of visits (n)

total 
number 
datasets

mean sd

number of 
lower 
range 

outliers 

number of 
upper 
range 

outliers

total 
number 
datasets

mean sd

number of 
lower 
range 

outliers 

number of 
upper 
range 

outliers

age (years) 1,352,077 13.53 5.80 49 40 1,249,910 13.54 5.86 44 40

height (cm) 1,069,526 153.10 22.16 3 0 1,000,731 153.03 22.18 2 0

weight (kg) 1,086,022 51.61 21.73 0 33 1,014,920 51.45 21.61 0 31

BMI-SDS 1,055,239 0.60 1.19 403 89 987,445 0.60 1.18 395 76

blood pressure systolic (mmHg) 745,643 112.65 13.86 5 9 690,734 112.60 13.93 2 10

blood pressure diastolic (mmHg) 744,980 67.23 9.78 42 5 690,095 67.16 9.81 37 5

HbA1c (%) 1,041,586 8.13 1.80 30 72 967,046 8.14 1.79 28 26

total dose of insulin (units per day) 835,192 41.06 27.90 8,629 832 781,276 40.99 28.02 8,003 755

cholesterol (mg/dl) 206,341 168.87 37.33 40 108 191,767 169.07 37.32 36 109

HDL cholesterol (mg/dl) 194,464 57.84 15.95 58 101 179,034 57.93 16.05 56 98

LDL cholesterol (mg/dl) 172,309 94.34 34.31 800 175 159,801 94.33 22.18 757 167

triglycerides (mg/dl) 197,987 100.48 95.90 2,272 865 182,078 100.86 98.00 2,030 807

TSH (mIU/ml) 221,939 2.95 28.23 1,771 19 206,166 2.92 28.39 1,755 9

current upload previous upload

113,502

1,352,231 1,249,978

106,325

Outliers are defined as: age <0 or >80 years blood pressure systolic <50 or >200 mmHg cholesterol <40 or >400 mg/d                   TSH <0.1 or >500 mIU/ml
height <40 or >220cm blood pressure diastolic <30 or >130 mmHg HDL <10 or >150 mg/dl
weight <1 or  >200kg HbA1c <3 or >20 % LDL <30 or >300 mg/dl
BMI-SDS <-5 or >6 total dose of insulin <0.5 or >200 units triglycerides <30 or >600 mg/d
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Demographic characteristics: patients <18 years
all centers with data 
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Other types of  diabetes
all centers with data
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other types of diabetes Number of 
patients other types of diabetes

Number 
of 
patients

Unknown 761 permanent neonatal diabetes (cause undetermined) 12
CFRD 707 T1D autoimmunity (>= 2 antibodies) 12
Congenital diabetes mellitus (manifested within the first 6 
months of life)

602 Haemochromatosis 11

Genetic defects of beta-cell fct: others 551 Type A insulin resistance 11
MODY2 507 Alstrom syndrome, ALMS1 gene on chromosome 2p13 10
Glucose intolerance 186 Pancreatic agenesis 8
Trauma - pancreatectomy 143 Past history of glucose intolerance/diabetes 7
MODY3 142 Neoplasia 7
Glucocorticoids 119 Genetic defects in insulin action: others 7
Drug- or chemical induced: others 109 Endocrinopathies: others 7
Diseases of exocrine pancreas: others 94 Uncommon forms: others 6
Down syndrome 87 PLAGL1/HYMAI Imprinting defect on 6q24 6
Post transplantation (excludes patients with CF) 82 EIF2AK3 mutation- Wolcott-Rallison 5
Wolfram syndrome 73 Congenital rubella 5
Fibrocalculous pancreatopathy 63 Laurence-Moon-Biedl syndrome <5
MODY5 49 Rabson-Mendenhall syndrome <5
MODY1 39 permanent neonatal diabetes other causes <5
Other genetic syndroms: others 39 MODY7 <5
Prader-Willi syndrome 33 Friedreichs ataxia <5
Pancreatitis 31 MODY8 <5
Chromosome 11, KCNJ11 (Kir6.2) 30 Chromosome 8, BLK <5
INS gene mutation 30 Genetic risk of Type 1 diabetes <5
Haemosiderosis (tranfusion related) 25 transient neonatal diabetes (cause undetermined) <5
Chromosome 11, ABCC8 (SUR1) 19 Klinefelter syndrome <5
Mitochondrial DNA mutation 17 Dilantin <5
Turner syndrome 16 Myotonic dystrophy <5
MODY9 13 Atypical anti-psychotic agents <5
Lipoatrophic diabetes 13 Polyendocrine autoimmune deficiencies APS I and II <5
Rogers syndrome 13

Total 4739



Completeness of monitoring: HbA1c
all centers with data
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• T1DM, all ages
• HbA1c: how many controls per year (no, 1, 2–3 or >=4 controls)
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Less 
measured?
Less 
documented?
Shift to Time 
in range?!



Completeness of monitoring:  screening lipid disorders
all centers with data
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Completeness of monitoring:  screening nephropathy
all centers with data
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“More data with less 
errors in almost all 

categories”



Presentation at onset: T1DM, longitudinal
all centers with data
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4.0 y

3.3 y

diabetes duration

5.0±0.35%

5.35±0.275%

HbA1c reference Mean age

LU-10222

Female ratio

all centers 48.5%

51.1%

13.1 y

12.9 y

Adjusted Combined Glucose Indicator

SWEET dashboard adjusted CGI (adjusted Combined Glucose Indicator)
all centers with data, 01/01/2023 - 30/06/2023
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Acute complication T1DM: severe hypoglycemia
01/01/2023 - 30/06/2023
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Acute complication T1DM: severe hypoglycemia (bubble chart)
01/01/2023 - 30/06/2023
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• the width of the bubble represents the number of patient to screen per center, over 1000 patients have the same size of bubble
• yellow bubble:  your center
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T1DM: HbA1c, diabetic ketoacidosis and severe hypoglycemia
all centers with data
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Metabolic outcome: T1DM, CGI (target <7.5%)
all centers with data, 01/01/2023 - 30/06/2023
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• based on CGI (combined glucose indicator)



Metabolic outcome: T1DM, CGI (target <7.0%)
all centers with data, 01/01/2023 - 30/06/2023

31• based on CGI (combined glucose indicator)
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Metabolic outcome: T1DM, CGI (target <6.5%)
all centers with data, 01/01/2023 - 30/06/2023

32• based on CGI (combined glucose indicator)

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

<6.5% 6.5% - <9.0% >=9.0%



33

“BETTER OUTCOME!”



Continuous glucose monitoring, T1DM
all centers with data
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Automated Insulin Delivery (AID): usage and metabolic results
all centers with data
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• CGI (Combined Glucose Indicator):  measured HbA1c values combined with HbA1c values calculated based on Time In Range
• Percentage of AID use: Automated Insulin Delivery use in relation to all pump users



0.6% 0.9% 1.8% 3.1%

7.4%

15.4%

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

2018 2019 2020 2021 2022 2023

CG
I (

%
)

Automated Insulin Delivery (AID): usage and metabolic results
all centers with data
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age: >6 - 12 yage: 0 - 6 y

age: >12 - 18 y
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BMI: percentage of patients with BMI >97th percentile, T1DM 
patients 0-18y, WHO 2007 reference, 01/01/2023 - 30/06/2023
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• percentage of patients with a BMI >97th percentile (>=1.645 SD)
• to be taken into account the total number of patients with a calculated BMI-percentile must be at least 10
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Overweight and obesity – longitudinal
all patients

38
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• overweight is defined as BMI  between 85th-97th percentile, reference WHO 2007
• obesity is defined as BMI >97th, reference WHO 2007



SWEET dashboard
Center: 10222-LU
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Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Trend 2010 - 2023

Number of patients 225 249 257 277 302 317 337 330 334 348 338 366 388 372

Percentage of female patients 53.8% 52.6% 54.5% 53.8% 50.7% 49.8% 47.5% 49.7% 47.9% 47.1% 48.8% 49.7% 48.7% 48.9%

Median age (years) 14.3 14.6 14.8 14.1 13.9 14.3 14.6 14.8 15.2 15.1 15.4 14.8 14.8 14.9

Median diabetes duration (years) 4.7 5.0 5.1 5.1 4.5 4.6 4.7 4.9 5.0 5.2 5.2 5.3 4.9 4.8

Percentage of type 1 diabetes 94.7% 93.2% 91.8% 91.0% 88.7% 90.5% 91.1% 89.7% 90.7% 89.7% 90.2% 88.5% 88.9% 90.3%

Percentage of type 2 diabetes 1.3% 2.0% 1.6% 2.5% 3.0% 1.9% 1.2% 2.4% 2.1% 2.6% 2.7% 2.7% 2.8% 3.0%

Percentage of other types of diabetes 4.0% 4.8% 6.6% 6.5% 8.3% 7.6% 7.7% 7.9% 7.2% 7.8% 7.1% 8.7% 8.2% 6.7%

Body mass index (BMI): at least 1 control/year 1.9% 72.8% 73.3% 88.5% 85.8% 88.5% 89.6% 94.9% 93.4% 93.6% 92.8% 92.9% 95.1% 94.9%

Blood pressure: at least 1 control/year 0.9% 72.4% 72.9% 88.9% 85.4% 87.5% 90.2% 94.3% 93.1% 93.6% 91.5% 91.0% 93.6% 91.1%

HbA1c: at least 1 value/year 92.0% 91.8% 94.1% 92.9% 88.8% 91.3% 91.9% 95.3% 95.0% 95.2% 93.8% 92.9% 94.5% 95.8%

Screening for thyroid disease (biennial) 90.6% 87.9% 90.7% 90.9% 87.7% 86.1% 88.9% 85.8% 88.4% 90.1% 91.8% 92.0% 89.9% 90.2%

Screening for celiac disease (biennial) 86.4% 83.6% 86.9% 88.5% 85.4% 84.0% 86.0% 81.8% 85.5% 87.8% 88.9% 87.7% 87.2% 87.5%

Screening for dyslipidemia (biennial) 93.3% 91.4% 91.9% 87.5% 86.1% 82.8% 84.1% 79.2% 84.9% 88.2% 92.6% 86.9% 80.7% 83.3%

Screening for nephropathy (biennial) 51.9% 82.1% 76.1% 85.7% 92.4% 85.7% 85.1% 89.5% 89.0% 86.9% 88.9% 89.4% 82.5% 86.7%

Screening for retinopathy (biennial) 0.8% 11.0% 35.5% 44.1% 56.7% 77.5% 82.6% 81.0% 83.8% 74.8% 72.0% 60.6% 52.2% 54.2%
Percentage of visits with documentation of 
hypoglycemia

0.2% 37.5% 55.6% 54.5% 54.4% 52.2% 45.5% 50.1% 56.2% 61.9% 66.1% 67.0% 70.8% 66.4%

Percentage of documented treatment modality 0.0% 57.8% 65.3% 90.9% 89.6% 88.9% 91.9% 93.6% 94.4% 95.8% 95.4% 95.4% 96.8% 97.6%

Percentage of documented total daily insulin dose 0.0% 56.5% 65.3% 90.9% 89.6% 88.5% 91.9% 93.6% 94.4% 95.8% 95.1% 94.1% 96.8% 97.3%

Percentage of documented type of  insulin 0.0% 41.4% 40.7% 88.1% 89.6% 88.5% 91.5% 93.2% 94.1% 95.5% 94.8% 93.2% 95.7% 97.3%

HbA1c median                              (%)
of patients' medians   (mmol/mol)

7.73
61.0

7.78
61.5

7.88
62.6

7.89
62.7

7.88
62.6

7.78
61.5

7.63
59.9

7.75
61.2

7.37
57.0

7.43
57.7

7.17
54.9

6.99
52.9

6.82
51.0

6.70
49.7

Total daily insulin                    (IU/d)
                                              (IU/kg/d)

19.98
(0.44)

22.38
(0.46)

37.68
(0.7)

43.29
(0.8)

45.57
(0.84)

46.87
(0.85)

45.34
(0.8)

50.81
(0.87)

50.42
(0.87)

49.09
(0.87)

47.52
(0.84)

45.65
(0.79)

45.28
(0.78)

Severe hypoglycemia: per 100  patient-years 0.0 5.1 11.4 6.5 5.2 9.3 8.0 7.1 5.9 5.2 4.1 4.1 8.5 4.0

Diabetic ketoacidosis: per 100  patient-years 1.4 1.9 0.9 5.8 2.5 5.2 6.8 1.8 4.8 1.9 0.5 0.6 2.3 1.0

Nephropathy: percentage of affected patients 10.1% 7.6% 3.4% 4.3% 1.4% 1.9% 3.6% 6.1% 3.7% 3.2% 3.8% 3.6% 4.8% 4.6%

Retinopathy: percentage of affected patients 0.0% 0.0% 0.0% 0.0% 1.1% 0.7% 0.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Percentage of pump-users 0.0% 6.9% 17.4% 45.2% 45.9% 54.0% 58.3% 64.2% 67.0% 71.2% 70.2% 75.3% 78.8% 81.0%

Percentage of rtCGM-/iCGM-users 0.0% 5.6% 6.4% 5.2% 6.0% 23.0% 63.5% 86.8% 87.1% 86.9% 88.2% 90.7% 93.6% 95.5%



SWEET radar: longitudinal
Center: 10222-LU
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Metabolic outcome: T1DM, CGI (target <7.5%)
Center: 10222-LU, 01/01/2023 - 30/06/2023
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• based on CGI (combined glucose indicator)



Metabolic outcome: T1DM, CGI (target <6.5%)
Center: 10222-LU, 01/01/2023 - 30/06/2023

42• based on CGI (combined glucose indicator)
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Presentation at onset: T1DM, longitudinal
Center: 10222-LU
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Overweight and obesity – longitudinal, all patients
Center: 10222-LU

44

• overweight is defined as BMI  between 85th-97th percentile, reference WHO 2007
• obesity is defined as BMI >97th, reference WHO 2007
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Targeting as part of the SWEET benchmarking

 The ISPAD 
recommendation
HbA1c < 7.0% has not 
changed in the 2022 
guideline

 Interestingly, almost all 
SWEET centers with very 
good metabolic control 
base their work on 6.5% 
as the achievable HbA1c 
value
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Targeting as part of the SWEET benchmarking

 Time In Range (TIR): 
defined as glucose 3.9 to 10 
mmol/l (70-180 mg/dl)
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Time in Range
in 2022

66.3%

SWEET dashboard CGM I, raw data (sensor profiles) transmitted
all centers with data

Time In Range (TIR) is the percentage of time that a person spends with their blood glucose levels in the range of 70 to 180 mg/dl (3.9–10.0 mmol/l)
Time In Tight Range (TITR) is the percentage of time that a person spends with their blood glucose levels in the range of 70 to 140 mg/dl (3.9–7.8 mmol/l) 

54.3%

53.5%

Time In Range
(TIR)

66.3%

64.5%

60.8%

56.1%

42.4%

Year

2022

2021

Time Below 
Range
(TBR)

Time Above Range
(TAR)

30.3%

Number of patients
 for whom CGM raw 

data are available (n)

4,751

3,667

Number of 
profiles per year

192,343

Number of 
contributing 

centers

29

34 309,726

Time In TIGHT 
Range
(TITR)

3.8%

2019 1,717 200,093 39.5% 35.6% 4.4%

2020 3,207 358,953 35.4%

43.8% 3.4%

3.7%31.8%

39.3%

4.4%

2017 142 11,911 41.0% 34.2% 5.5%

2018 318 41,506 41.2% 34.1%

30

22

12

10
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SWEET pushes forward new 
developments and strategies

• on data exchange
• on HbA1c alternatives
• on low glucose targets (“Time 

in Tight Range”)
• on presenting data
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What do you want the future to look like?
What do you think about interactive benchmarking reports?

Static report Interactive report
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What do you want the future to look like?
What do you think about interactive benchmarking reports?
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The SWEDISH model
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The SWEDISH model



46.4 mmol/mol

57.3 
mmol/mol

51.3 mmol/molSWEDEN

Mean HbA1c, 2022

6.84 %

7.4 %

6.4 %



The SWEDISH model: low glucose target
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 Open public benchmarking published by reports and webpage
 combined with quality initiatives to harmonize care in Sweden
 low glucose targets 
 impressive progress in outcome AND harmonization

The SWEDISH model



Do you need any more arguments for open 
benchmarking? Are you convinced?

Let’s summarize:
• define a workflow for integration clinical work and 

benchmarking
• consider benchmarking as integrated part in daily 

work
• see open benchmarking as chance for faster and 

better improvement and not as a burden or control
• find peers to share your challenges and solutions
• define realistic targets for your center and your 

patients



Thank you very much for your 
attention! 
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