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ESM Methods

CGM questionnaires

From August 2024, questionnaires on CGM wear experience were sent to
participants with early-stage type 1 diabetes after completion of the first monitoring
period with the Freestyle Libre Pro iQ. This included participants who had their first
monitoring prior to August 2024. Responses to questions 2—4 were collected using a
5-point Likert scale, with an optional free-text field for additional comments. Families
were encouraged to have participants complete the questionnaire whenever
possible; however, it was not recorded whether responses were provided by the
participant or a parent. Questionnaire responses were returned by mail.

Definitions of normoglycaemia, dysglycaemia and clinical diabetes.

The ADA criteria used to define normoglycaemia were fasting plasma glucose <100
mg/dL (5.6 mmol/L), 2-hour plasma glucose <140 mg/dL (7.8 mmol/L), plasma
glucose <200 mg/dL (11.1 mmol/L) at 30, 60, or 90 minutes, and HbA1c <39
mmol/mol (5.7%).

The ADA criteria used to define dysglycaemia were fasting plasma glucose of 100-
125 mg/dL (5.6-6.9 mmol/L) and/or impaired 2-hour plasma glucose of 140-199
mg/dL (7.8-11.0 mmol/L), and/or plasma glucose =200 mg/dL (11.1 mmol/L) at 30, 60,
or 90 minutes, and/or HbA1c 39-47 mmol/mol (5.7-6.4%).

The ADA criteria used to define stage 3 (clinical) diabetes were fasting plasma
glucose 2126 mg/dL (7.0 mmol/L) or a 2-hour plasma glucose of 2200 mg/dL (11.1
mmol/L) in an OGTT; or HbA1c >48 mmol/mol (6.5%); or in children with classic
symptoms of hyperglycaemia, a random plasma glucose of >200 mg/dL (11.1
mmol/L) in the absence of unequivocal hyperglycaemia. In the absence of
unequivocal hyperglycaemia, diagnosis required two abnormal results from different
tests, which may be obtained at the same time, or the same test at two different time
points.



ESM Table 1. Responses from a questionnaire survey in 78 participants of the
FreeStyle Libre Pro iQ study cohort.

Responses

Question Total reacf?(iavreg g.lglpfnags

CGM
What would you rather do, if you could choose? n=73 n =37
CGM 44 (60%) 23 (62%)
OGTT 12 (16%) 6 (16%)
Either CGM of OGTT (no preference) 17 (23%) 8 (22%)
How comfortable was wearing the CGM? n=78 n =41
Very Comfortable 21 (27%) 14 (34%)
Comfortable 37 (47%) 18 (44%)
Moderately comfortable 18 (23%) 7 (17%)
Uncomfortable 1 (1%) 1(2%)
Very Uncomfortable 1 (1%) 1(2%)
How painful was wearing the CGM? n=78 n=41
No pain 44 (56%) 26 (63%)
Hardly any pain 26 (33%) 11 (27%)
A little pain 7 (9%) 3 (7%)
Moderate pain 1 (1%) 1(2%)
Strong pain 0 0

Which activities or situations: sport and movement (4), sensor placement (4), sensor removal (4),
initial or last days (4), dressing (3), sleeping or laying on sensor (3), knocking the sensor (2), loose
sensor (2), itch (1), shower (1)?

Did the sensor disturb you in your everyday activities? n=78 n =41
Never 35 (45%) 18 (44%)
Seldom 30 (38%) 18 (44%)
Sometimes 13 (17%) 4 (10%)
Often 1(1%) 1(2%)
Always 0 0

Which activities: dressing and undressing (14), sport (12), shower (4), sleeping (1)2

8Number in parentheses refer to number of responses indicating a specific activity or situation



ESM Table 2. CGM parameters in control participants and in participants with early stage type 1 diabetes.

CGM Metrics Control Stage 1 Stage 2 Stage 3°
n=9
1 1b 1 abnormalit >
a abnormatily abnormality
n=40 n=5 n=16 n=9
Age, years, median (IQR) 10 (9-13) 9.2 (7.5-12.4) 8.2 (5.5-13.1) 9.5 (6.9-13.3) 11.4 (9.4-11.9) 9.3 (8.7-12.3)
Sex, male, n (%) 18 (38.3) 14 (35.0) 4 (80.0) 8 (50.0) 4 (44.4) 5 (55.6)
E\I'S'R‘;f days of CGM data, median 45 15 5 15 14 (12-14) 15 (14-15) 14 (13-14) 14 (14-14) 13 (8-14)
Mean glucose (mmolfl), median 5.8 (5.5-6.1) 6.0 (5.6-6.3) 6.3 (6.2-6.3) 5.9 (5.5-6.3) 7.2 (6.5-7.3) 7.1(6.5-7.4)

(IQR)
SD (mmol/l), median (IQR)
CV (%), median (IQR)

0.79 (0.73-0.85)
13.9 (12.7-14.7)

0.86 (0.76-1.07)
15.0 (13.4-17.5)

0.99 (0.88-1.13)
15.6 (15.6-18.3)

1.01 (0.86-1.14)
16.7 (14.4-19.6)

1.69 (1.42-1.83)
23.1 (21.6-25.2)

1.63 (1.61-2.26)
27.1(23.1-32.0)

TB70 (%), median (IQR) 0.1 (0.0-0.8) 0.2 (0.0-0.3) 0.2 (0.1-1.8) 0.5 (0.1-1.7) 0.1 (0.1-0.5) 1.4 (0.3-1.8)
TA140 (%), median (IQR) 1.6 (0.9-3.8) 4.2 (1.7-7.6) 9.9 (9.1-11.8) 4.8 (3.0-9.9) 29.8 (17.2-32.2) 25.7 (20.5-34.3)
TA160 (%), median (IQR) 0.2 (0.0-0.7) 0.7 (0.1-2.3) 1.8 (1.6-2.8) 1.1 (0.5-2.9) 13.2 (7.6-17.4) 13.7 (9.5-21.0)
m*;glﬂ;?ﬁ’jgiég?’(?gﬁfoo h) 5.2 (4.9-5.5) 5.2 (5.0-5.6) 5.4 (5.3-5.5) 5.1 (5.0-5.5) 6.2 (5.6-7.0) 6.1 (5.6-6.6)
>10% TA140, n (%) 2 (4.3) 8 (20.0) 2 (40.0) 4 (25.0) 8 (88.9) 8 (88.9)
TITR (%), median (IQR) 97.8 (95.7-98.6) 95.1 (91.9-97.8) 89.4 (88.8-91.6) 93.7 (89.8-96.1) 70.7 (69.2-83.3) 74.8 (61.6-98.6)
HbA1c (%), median (IQR) {available 5.4 (5.2-5.5) 5.6 (5.5-5.6) 5.7 (5.6-5.8) 5.7 (5.6-6.0) 6.4 (6.0-6.5)
HbA1c [mmol/mol], median (IQR) 36 (33-37) 38 (37-38) 39 (38-40) 39 (38-42) 46 (42-48)
&ﬁi%?;:g%ﬁ%&'”' —0min) Lot available 0.85 (0.66-1.17) 0.45 (0.36-0.97) 0.72 (0.57-1.51) 0.42 (0.27-0.94) 0.30 (0.27-0.60)
Index60, median (IQR)  available 0.1 (-0.1-0.4) 0.7 (-0.7-1.2) 0.3 (-0.3-1.3) 1.7 (1.4-2.0) 2.8 (2.5-3.1)
Index60, positive, n (%) 0(0.0) 0(0.0) 0(0.0) 1(14.3) 8 (88.9)
DPTRS, median (IQR)  available 5.7 (5.4-6.1) 7.2 (6.2-7.3) 6.3 (5.7-7.1) 8.5 (8.4-8.5) 10.3 (9.4-11.2)
DPTRS, positive, n (%) 1(2.7) 2 (66.7) 4 (33.3) 7 (100.0) 9 (100.0)

anewly diagnosed stage 3; CGM, continuous glucose monitoring; IQR, interquartile range; SD, standard deviation; CV, coefficient of variation; TB, time below; TA, time above;

TITR, time in tight range (3.9 — 7.8 mmol/l); DPTRS, Diabetes Prevention Trial-Type 1 Risk Score [13]; Index60 [14];



ESM Table 3. Sensitivity and 1-specificity of CGM parameters for discriminating

stage 2 from stage 1.

Stage 2 (n= 25)

Stage 1 (n = 45)

CGM parameter® N pos (Sensitivity, %) N pos (1-specificity, %) P alue
SD (> 1.2 mmol/l) 12 (48%) 8(17.8) 0.016
CV (>21%) 8 (32%) 2(4.4) 0.0051
TA140 (>15%) 10 (40%) 0(0) <0.0001
TA160 (>3%) 12 (48%) 7 (15.6) 0.0082
TITR (<86%) 10 (40%) 2(4.4) 0.0006
One or more CGM parameters® 13 (52%) 10 (22.2) 0.024
Two or more CGM parameters® 11 (44%) 6 (13.3) 0.010
Three or more CGM parameters® 10 (40%) 2(44) 0.0006

aThresholds defined as the 97.5% percentile of controls without islet autoantibodies (FreeStyle Libre

Pro iQ only) for SD, CV, TA140, TA160, and the 2.5" centile for TITR.

bRefers to one or more, two or more, three or more of the five CGM parameters included in the table



ESM Table 4. Sensitivity and 1-specificity of CGM parameters for discriminating stage
2 with more than one dysglycemia abnormality from one dysglycemia abnormality.

>1 dysglycemia (n=9) 1 dysglycemia (n = 16)
CGM parameter? P value
N pos (Sensitivity, %) N pos (1-specificity, %)

SD (>1.2 mmol/L) 8 (88.9) 4 (25.0) 0.0080
CV (>21%) 7(77.8) 1(6.3) 0.0012
TA140 (>15%) 8 (88.9) 2(12.5) 0.0009
TA160 (>3%) 8 (88.9) 4 (25.0) 0.0080
TITR (<86%) 8 (88.9) 2(12.5) 0.0009
One or more CGM parameters® 8 (88.9) 5(31.3) 0.019
Two or more CGM parametersP 8 (88.9) 3(18.8) 0.0030
Three or more CGM parameters® 8 (88.9) 2 (12.5) 0.0009

aThresholds defined as the 97.5% percentile of controls without islet autoantibodies (FreeStyle Libre
Pro iQ only) for SD, CV, TA140, TA160, and the 2.5™ centile for TITR.

bRefers to one or more, two or more, three or more of the five CGM parameters included in the table



ESM Table 5. Comparison of the Dexcom G6 and the FreeStyle Libre Pro iQ study
cohorts.

Dexcom G6 FreeStyle Libre Pro iQ
n=97 n=126
Age, years, median (IQR) 10 (7-12) 10 (8-13)
Sex, male, n (%) 40 (41.2) 53 (42.1)
Time from first Fr1da screening, years, ) )
median (IQR) 4.7 (2.8-6.6) 4.4 (3.5-7.2)
No. of days of CGM data, median (IQR) 9.3 (8.6-9.4) 14 (13-15)




ESM Table 6. Correlations with OGTT metrics, early C-peptide, and progression
scores for the Dexcom G6 and the FreeStyle Libre Pro iQ.

FreeStyle Libre Pro iQ

Dexcom G6 without stage 3

Correlation® P value Correlation® P value
CGM Mean glucose vs AUC OGTT? 0.312 0.013 0.320 0.0068
CGM Mean glucose vs early OGTT C- -0.142 0.32 -0.233 0.074
Peptide (30 min — 0 min values)
CGM Mean glucose vs DPTRSP 0.300 0.036 0.425 0.0008
CGM Mean glucose vs Index60¢ 0.207 0.15 0.366 0.0044
CGM TA1404 vs DPTRSP 0.313 0.029 0.592 <0.0001
CGM TA1404 vs Index60¢ 0.203 0.15 0.489 <0.0001

a Area under the curve for glucose in the OGTT

b Diabetes Prevention Trial-Type 1 Risk Score defined by glucose and c-peptide values in the OGTT,
age and BMI (reference 13 in main manuscript)

¢ Index60 is defined by fasting and 60-minute c-peptide vaues and 60-minute glucose values in the
OGTT (reference 14 in main manuscript)

d Time above 7.8 mmol/l

¢ Correlations were performed using Pearson’s correlation coefficient
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ESM Table 7. Sensitivity, specificityy, PPV and NPV of CGM parameters for
discriminating children who progressed to stage 3 T1D within one year against children
who had at least one year follow-up without progression to stage 3 T1D in that period.

CGM parametera Sensitivity (%)  Specificity (%) PPV (%) NPV (%)

Freestyle Libre Pro iQ

SD (>1.2 mmol/L) 87.5 82.0 35.0 97.6
CV (>21%) 62.5 92.0 50.0 93.5
TA140 (>15%) 75.0 94.0 60.0 95.7
TA160 (>3%) 87.5 80.0 36.8 97.5
TITR (<86%) 75.0 90.0 50.0 95.6
Any of the above CGM parameters 87.5 76.0 36.8 97.4
Two or more CGM parameters 87.5 84.0 46.7 97.7
Three or more CGM parameters 75.0 90.0 54.5 95.7
Dexcom G6

SD (>1.2 mmol/L) 90.0 65.4 33.3 97.1

CV (>17%) 60.0 61.5 22.6 87.5
TA140 (>36%) 70.0 88.5 53.8 93.5
TA160 (>12%) 80.0 76.9 40.0 95.0
TITR (<60%) 90.0 67.3 34.6 971

One or more CGM parameters® 100.0 57.7 31.3 100.0
Two or more CGM parametersP 90.0 65.4 33.3 97.1

Three or more CGM parameters® 80.0 75.0 38.1 95.1

aThresholds defined as the 97.5™ percentile of controls without islet autoantibodies (FreeStyle Libre
Pro iQ only) for SD, CV, TA140, TA160, and the 2.5" centile for TITR.

bRefers to one or more, two or more, three or more of the five CGM parameters included in the table
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Enrolled
(n =139)

No data was recorded:
+ sensorwas not returned (n = 3)
» technical issues (n = 2)

Participants with CGM
data
(n =134)

Participants with < 96 h of data (n = 8)

Included in final data
analysis (n = 126)

ESM Fig. 1. Consort diagram of study participants enrolled in the FreeStyle Libre Pro
iQ CGM study.
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1.

Nathan DM, Kuenen J, Borg R, Zheng H, Schoenfeld D, Heine RJ (2008) A1c-

Derived Average Glucose Study Group. Translating the A1C assay into estimated
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25 25
1 year estimate 95% CI 1-Year Estimate 95% CI
<97.5th 8.5% 1.1,15.4 <97.5th 3.5% 0.0, 8.2
0 >97.5th 55.6% 0.0, 83.3 0 >97.5th  75.0% 17.0,92.5
0 0.5 1 1.5 2 0 0.5 1 1.5 2

Follow-up (years)
Number at risk
<97.5th 64 54 48
>97.5th 6 5 2

Follow-up (years)
Number at risk
<97.5th 62 54 48
>97.5th 8 5 2

oV H Time above 7.8 mmol/L
100 100
p<0.0001
p=0.015
75 75
50 50
25 25
1 year estimate 95% CI 1 year estimate 95% CI
<97.5th 12.3% 2.6,21.1 <97.5th 2.4% 0.0,7.0
0 >97.5th 28.6% 0.5,48.7 0 >97.5th 42.9% 17.2,60.5
0 0.5 1 15 2 0 0.5 1 15 2

Follow-up (years)

Number at risk
<97.5th 50 43
>97.5th 14 1

42 39 36
10 9 7

Follow-up (years)

Number at risk
<97.5th 43 41
>97.5th 21 13

40
12

38 34
10 9

D

Time above 8.9 mmol/L E Time in tight range
100 100
p<0.0001 p<0.0001

75 75
50 50
25 25

1-Year Estimate 95% CI 1-Year Estimate 95% CI

<97.5th 3.8% 0.0,8.8 22.5th 3.5% 0.0,8.2

0 >97.5th  51.4% 11.7,73.2 0 <2.5th 75.0% 17.0,92.5
0 0.5 1 1.5 2 0 0.5 1 15 2

Follow-up (years)
Number at risk
<97.5th 58 50 46
>97.5th 12 9 4

Follow-up (years)
Number at risk
22.5th 62 54 48
<2.5th 8 5 2

Time above 8.9 mmol/L J Time in tight range
100 100
p<0.0001
p=0.0008
75 75
50 50
25 25
1 year estimate 95% CI 1 year estimate 95% CI
<97.5th  0.0% 0.0, 0.0 22.5th 8.2% 0.2,15.5
0 >97.5th  43.5% 19.1,60.5 0 <2.5th  42.9% 10.1,63.7
0 0.5 1 1.5 2 0 0.5 1 1.5 2

Follow-up (years)

Number at risk
<97.5th 41 39
>97.5th 23 15

39
13

37 34
1 9

Follow-up (years)
Number at risk
22.5th 50 45 44 41 37
<2.5th 14 9 8 7 6

(E,J). The thresholds correspond to 1.1 mmol/l for SD, 23% for CV, 20% for TA140, 5% for TA160, and 75% for TITR
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