
	Table 1. Clinical and demographic data from patients with cystic fibrosis enrolled in the study.

	Marker
	T0
	T1
	p-value*

	Sex (male)
	16/34 (52.9%)
	Not applicablea

	Tanner stage
	Prepubertal (4/34)
Pubertal (30/34)
	Pubertal (34/34)
	Not applicablea

	Pancreatic insufficiency (Presence)
	23/34 (70.6%)
	Not applicablea

	Body mass index (Kg/m2)
	17.80±3.65; 
17.35 (12.39 to 30.18)
	18.36±3.49; 
17.58 (14.04 to 31.04)
	0.025

	Forced expiratory volume in the 1st second
	66.91±25.79; 
71 (18 to 113)
	56.32±29.57; 
55 (16 to 112)
	0.001

	Age (years)
	15.32±2.83; 
16.10 (10.8 to 19.5)
	18.39±2.95; 
18.80 (13.6 to 23.3)
	Not applicablea

	CFTR pathogenic variants
	
	

	p.Phe508del/p.Phe508del
	15/34 (44.12%)
	Not applicablea

	p.Phe508del/p.Gly542Ter
	5/34 (14.71%)
	

	p.Phe508del/Unknown
	2/34 (5.88%)
	

	p.Phe508del/p.Gln890Ter
	1/34 (2.94%)
	

	p.Phe508del/p.Arg553Ter
	1/34 (2.94%)
	

	p.Phe508del/621+1G>T
	1/34 (2.94%)
	

	p.Phe508del/1716+18672 A>G
	1/34 (2.94%)
	

	p.Phe508del/p.Lys684SerfsX38
	1/34 (2.94%)
	

	p.Phe508del/1717-1G>A
	1/34 (2.94%)
	

	p.Phe508del/p.Arg1066Cys
	1/34 (2.94%)
	

	p.Phe508del/p.Asn1303Lys
	1/34 (2.94%)
	

	p.Gly542Ter/p.Arg1162Ter
	1/34 (2.94%)
	

	p.Gly542Ter/Unknown
	1/34 (2.94%)
	


CFTR: cystic fibrosis transmembrane regulator; T0: time 0; T1: time 1. The statistical analysis was done using the Wilcoxon test. Alpha=0.05.
*, statistically significant (p-value<0.05).
a, The data were presented in T0 and T1 for presentation of the data distribution.
The data is shown as absolute and relative frequencies or by mean ± standard deviation; median (minimum and maximum value).
	Table 2. Individual descriptive continuous glucose monitoring (mg/dL) variables (baseline).

	P
	CGM (T0)
	OGTT (T0)
	OGTT (T1)
	Mean Sensor
	Min
	Max
	valleys
	Peaks
	% time
	Area under the curve

	
	
	
	
	
	
	
	<54
	>140
	>200
	<54
	>140
	>200
	<54
	>140
	>200

	1
	CFRD
	NGT
	NGT
	109
	40
	400
	2
	12
	2
	1
	14
	4
	0
	10
	6

	2
	CFRD
	NGT
	NGT
	104
	53
	306
	1
	8
	3
	0
	12
	3
	0
	6
	2

	3
	CFRD
	IGT
	IGT
	103
	40
	267
	4
	13
	2
	7
	14
	3
	1
	4
	1

	4
	CFRD
	NGT
	NGT
	103
	40
	224
	6
	15
	2
	3
	9
	1
	0
	2
	0

	5
	IGT
	NGT
	NGT
	104
	80
	281
	0
	4
	1
	0
	4
	1
	0
	1
	0

	6
	IGT
	IGT
	IGT
	91
	73
	213
	0
	2
	1
	0
	2
	0
	0
	0
	0

	7
	IGT
	NGT
	IGT
	110
	64
	198
	0
	9
	0
	0
	11
	0
	0
	2
	0

	8
	IGT
	IGT
	NGT
	103
	72
	193
	0
	5
	0
	0
	7
	0
	0
	1
	0

	9
	IGT
	NGT
	IGT
	99
	55
	191
	0
	6
	0
	0
	8
	0
	0
	2
	0

	10
	IGT
	NGT
	IGT
	101
	59
	191
	0
	4
	0
	0
	4
	0
	0
	1
	0

	11
	IGT
	NGT
	CFRD
	107
	47
	188
	2
	13
	0
	1
	12
	0
	0
	2
	0

	12
	IGT
	NGT
	NGT
	93
	65
	179
	0
	2
	0
	0
	1
	0
	0
	0
	0

	13
	IGT
	NGT
	NGT
	86
	40
	178
	5
	5
	0
	4
	4
	0
	0
	1
	0

	14
	IGT
	NGT
	IGT
	101
	48
	170
	1
	7
	0
	0
	6
	0
	0
	1
	0

	15
	IGT
	NGT
	NGT
	100
	46
	167
	2
	4
	0
	1
	5
	0
	0
	1
	0

	16
	IGT
	IGT
	CFRD
	92
	51
	166
	2
	4
	0
	1
	4
	0
	0
	0
	0

	17
	IGT
	NGT
	IGT
	100
	78
	165
	0
	2
	0
	0
	3
	0
	0
	1
	0

	18
	IGT
	IGT
	NGT
	103
	60
	164
	0
	1
	0
	0
	2
	0
	0
	0
	0

	19
	IGT
	NGT
	NGT
	101
	66
	160
	0
	3
	0
	0
	1
	0
	0
	0
	0

	20
	IGT
	NGT
	IGT
	102
	71
	156
	0
	1
	0
	0
	1
	0
	0
	0
	0

	21
	IGT
	IGT
	NGT
	95
	59
	152
	0
	1
	0
	0
	1
	0
	0
	0
	0

	22
	IGT
	IGT
	NGT
	99
	60
	151
	0
	1
	0
	0
	1
	0
	0
	0
	0

	23
	IGT
	IGT
	CFRD
	98
	58
	150
	0
	2
	0
	0
	1
	0
	0
	0
	0

	24
	IGT
	NGT
	NGT
	92
	70
	146
	0
	1
	0
	0
	0
	0
	0
	0
	0

	25
	IGT
	IGT
	IGT
	88
	50
	145
	1
	1
	0
	1
	1
	0
	0
	0
	0

	26
	IGT
	NGT
	NGT
	102
	78
	143
	0
	1
	0
	0
	0
	0
	0
	0
	0

	27
	NGT
	NGT
	NGT
	91
	73
	133
	0
	0
	0
	0
	0
	0
	0
	0
	0

	28
	NGT
	NGT
	IGT
	106
	78
	132
	0
	0
	0
	0
	0
	0
	0
	0
	0

	29
	NGT
	NGT
	NGT
	93
	67
	129
	0
	0
	0
	0
	0
	0
	0
	0
	0

	30
	NGT
	NGT
	NGT
	89
	64
	128
	0
	0
	0
	0
	0
	0
	0
	0
	0

	31
	NGT
	NGT
	NGT
	82
	50
	122
	1
	0
	0
	1
	0
	0
	0
	0
	0

	32
	NGT
	IGT
	IGT
	99
	57
	119
	0
	0
	0
	0
	0
	0
	0
	0
	0

	33
	NGT
	NGT
	NGT
	91
	59
	118
	0
	0
	0
	0
	0
	0
	0
	0
	0

	34
	NGT
	NGT
	NGT
	79
	63
	98
	0
	0
	0
	0
	0
	0
	0
	0
	0


P: patient; OGTT: oral glucose tolerance test; T0: time 0; Min: minimum; Max: maximum; NGT: normal glucose tolerance; IGT: impaired glucose tolerance; CFRD: cystic fibrosis-related diabetes; CGM: continuous glucose monitoring. The CGM classification (T0) was done using OGTT cut-offs values.
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	Table 3. Evolution of percentage of forced expiratory volume in the first second (FEV1) versus results of the oral glucose tolerance test (T1) and results of the continuous glucose monitoring (T0).

	Oral glucose tolerance for time 1

	Marker
	CFRD (n = 3)
	IGT (n = 11)
	NGT (n = 20)
	p-value

	FEV1 (T0)
	58.67±24.09; 70 (31 to 75)
	61.18±29.12; 63 (20 to 113)
	71.3±24.46; 76.5 (18 to 108)
	0.399

	FEV1 (T1)
	22.67±5.03; 22 (18 to 28)
	56.45±28.35; 55 (17 to 104)
	61.3±29.81; 59.5 (16 to 112)
	0.116

	FEV1 (T1 – T0)
	-36±23.52; -47 (-52 to -9)
	-4.73±14.62; -3 (-21 to 24)
	-10±18.52; -2.5 (-63 to 19)
	0.146

	Marker
	CFRD (n = 3)
	IGT + NGT (n = 31)
	p-value*

	FEV1 (T0)
	58.67±24.09; 70 (31 to 75)
	67.71±26.19; 72 (18 to 113)
	0.524

	FEV1 (T1)
	22.67±5.03; 22 (18 to 28)
	59.58±28.92; 56 (16 to 112)
	0.041

	FEV1 (T1 – T0)
	-36±23.52; -47 (-52 to -9)
	-8.13±17.18; -3 (-63 to 24)
	0.041

	Marker
	CFRD and IGT (n = 14)
	NGT (n = 20)
	p-value

	FEV1 (T0)
	60.64±27.26; 65.50 (20 to 113)
	71.3±24.46; 76.5 (18 to 108)
	0.180

	FEV1 (T1)
	49.21±28.79; 45.50 (17 to 104)
	61.3±29.81; 59.5 (16 to 112)
	0.274

	FEV1 (T1 – T0)
	-11.43±20.66; -9 (-52 to 24)
	-10±18.52; -2.5 (-63 to 19)
	0.522

	

	Continuous glucose monitoring for time 0 (using OGTT cutoffs values)

	Marker
	CFRD (n = 4)
	IGT (n = 22)
	NGT (n = 8)
	p-value

	FEV1 (T0)
	65.25±17.35; 69 (43 to 80)
	63.95±26.81; 68 (20 to 113)
	75.88±27.04; 79.50 (18 to 108)
	0.441

	FEV1 (T1)
	48.50±15.80; 47 (33 to 67)
	54.23±29.42; 54 (16 to 112)
	66±35.56; 70 (16 to 105)
	0.650

	FEV1 (T1 – T0)
	-16.75±28.46; -24.50 (-42 to 24)
	-9.72±15.92; -7 (-52 to 17)
	-9.88±24.36; -2.5 (-63 to 19)
	0.969

	Marker
	CFRD (n = 4)
	IGT + NGT (n = 30)
	p-value

	FEV1 (T0)
	65.25±17.35; 69 (43 to 80)
	67.13±26.94; 71 (18 to 113)
	0.817

	FEV1 (T1)
	48.50±15.80; 47 (33 to 67)
	57.37±30.98; 55 (16 to 112)
	0.738

	FEV1 (T1 – T0)
	-16.75±28.46; -24.50 (-42 to 24)
	-9.77±18.08; -3 (-63 to 19)
	0.310

	Marker
	CFRD and IGT (n = 26)
	NGT (n = 8)
	p-value

	FEV1 (T0)
	64.15±25.30; 68 (20 to 113)
	75.88±27.04; 79.50 (18 to 108)
	0.205

	FEV1 (T1)
	53.35±27.59; 54 (16 to 112)
	66±35.56; 70 (16 to 105)
	0.368

	FEV1 (T1 – T0)
	-10.81±17.80; -9 (-52 to 24)
	9.88±24.36; -2.5 (-63 to 19)
	0.858


n: absolute frequency; NGT: normal glucose tolerance test; IGT: impaired glucose tolerance test; CFRD: cystic fibrosis-related diabetes; T0: Time 0; T1: Time 1. 
The statistical analysis was done using Kruskal–Wallis and Mann-Whitney test. Alpha=0.05.
*, statistically significant value (p-value<0.05) was observed.
The data is shown as mean ± standard deviation; median (minimum and maximum value)



	Table 4. Evolution of z score body mass index (BMI) versus results of the oral glucose tolerance test (T1) and results of the continuous glucose monitoring (T0)

	Oral glucose tolerance for time 1

	Marker
	CFRD (n = 3)
	IGT (n = 11)
	NGT (n = 20)
	p-value*

	Z score BMI (T0)
	-2.89±0.69; -3.08 (-3.46 to -2.12)
	-1.90±1.83; -2.01 (-5.03 to 0.69)
	-0.611±1.29; -0.53 (-3.30 to 2.21)
	0.027a

	Z score BMI (T1)
	-3.44±0.42; -3.42 (-3.87 to -3.03)
	-2.11±1.37; -2.03 (-3.76 to 0.15)
	-0.64±1.24; -0.67 (-3.09 to 2.24)
	0.030a

	Z score BMI (T1 – T0)
	-0.55±0.31; -0.41 (-0.91 to -0.34)
	-0.21±0.99; -0.03 (-2.22 to 1.58)
	-0.02±0.74; -0.01 (-1.37 to 1.59)
	0.324

	Marker
	CFRD (n = 3)
	IGT + NGT (n = 31)
	p-value*

	Z score BMI (T0)
	-2.89±0.69; -3.08 (-3.46 to -2.12)
	-1.07±1.60; -0.75 (-5.03 to 2.21)
	0.041a

	Z score BMI (T1)
	-3.44±0.42; -3.42 (-3.87 to -3.03)
	-1.16±1.45; -1.25 (-3.76 to 2.24)
	0.014a

	Z score BMI (T1 – T0)
	-0.55±0.31; -0.41 (-0.91 to -0.34)
	-0.09±0.83; -0.03 (-2.22 to 1.59)
	0.172

	Marker
	CFRD and IGT (n = 14)
	NGT (n = 20)
	p-value*

	Z score BMI (T0)
	-2.11±1.68; -2.09 (-5.03 to 0.69)
	-0.61±1.29; -0.53 (-3.30 to -2.21)
	0.017a

	Z score BMI (T1)
	-2.40±1.34; -2.88 (-3.87 to 0.15)
	-0.64±1.24; -0.67 (-3.09 to 2.24)
	0.010a

	Z score BMI (T1 – T0)
	-0.29±0.89; -0.15 (-2.22 to 1.58)
	-0.02±0.74; 0.01 (-1.37 to 1.59)
	0.341

	

	Continuous glucose monitoring for time 0 (using OGTT cutoffs values)

	Marker
	CFRD (n = 4)
	IGT (n = 22)
	NGT (n = 8)
	p-value

	Z score BMI (T0)
	-2.09±2.09; -1.44 (-5.03 to -0.44)
	-1.45±1.63; -1.38 (-4.19 to 2.21)
	-0.17±0.88; -0.04 (-1.48 to 1.12)
	0.059

	Z score BMI (T1)
	-2.00±0.97; -1.55 (-3.45 to -1.43)
	-1.60±1.65; -1.64 (-3.87 to 2.24)
	-0.42±1.08; -0.40 (-1.86 to 0.83)
	0.103

	Z score BMI (T1 – T0)
	0.09±1.18; -0.09 (-1.04 to 1.58)
	-0.13±0.85; 0.03 (-2.22 to 1.59)
	-0.25±0.46; -0.09 (-1.11 to 0.17)
	0.841

	Marker
	CFRD (n = 4)
	IGT + NGT (n = 30)
	p-value

	Z score BMI (T0)
	-2.09±2.09; -1.44 (-5.03 to -0.44)
	-1.11±1.56; -0.78 (-4.19 to 2.21)
	0.336

	Z score BMI (T1)
	-2.00±0.97; -1.55 (-3.45 to 1.43)
	-1.28±1.59; -1.10 (-3.87 to 2.24)
	0.392

	Z score BMI (T1 – T0)
	0.09±1.18; -0.09 (-1.04 to 1.58)
	-0.16±0.76; 0.01 (-2.22 to 1.59)
	0.777

	Marker
	CFRD and IGT (n = 26)
	NGT (n = 8)
	p-value*

	Z score BMI (T0)
	-1.55±1.68; -1.38 (-5.03 to 2.21)
	-0.17±0.88; -0.04 (-1.48 to 1.12)
	0.02

	Z score BMI (T1)
	-1.65±1.55; -1.60 (-3.87 to 2.24)
	-0.42±1.08; -0.40 (-1.86 to 0.83)
	0.039

	Z score BMI (T1 – T0)
	-0.10±0.89; 0.03 (-2.22 to 1.59)
	-0.25±0.46; -0.09 (-1.11 to 0.17)
	0.591


n: absolute frequency; NGT: normal glucose tolerance test; IGT: impaired glucose tolerance test; CFRD: cystic fibrosis-related diabetes; T0: Time 0; T1: Time 1. 
The statistical analysis was done using Kruskal–Wallis and Mann-Whitney test. Alpha=0.05.
a NGT (non-parametric multiple comparison test) showed a statistically significant value.
*, statistically significant value (p-value<0.05) was observed.
The data is shown as mean ± standard deviation; median (minimum and maximum value).



	Table 5. Evolution of body mass index (BMI, Kg/m2) versus results of the oral glucose tolerance test (T1) and results of the continuous glucose monitoring (T0).

	Oral glucose tolerance for time 1

	Marker
	CFRD (n = 3)
	IGT (n = 11)
	NGT (n = 20)
	p-value*

	BMI (T0)
	14.37±1.22;14.53 (13.07 to 15.51)
	17.18±3.36; 17.31 (12.81 to 23.81)
	18.65±3.77; 18.96 (12.39 to 30.17)
	0.072

	BMI (T1)
	14.81±0.67;15.13 (14.05 to 15.26)
	17.16±2.53; 17.49 (14.34 to 21.89)
	19.56±3.66; 19.39 (14.05 to 31.04)
	0.013a

	BMI (T1 – T0)
	0.44±0.72; 0.73 (-0.38 to 0.97)
	-0.02±1.53; 0.21 (-3.53 to 2.16)
	0.91±1.71; 1.03 (-2.24 to 4.29)
	0.307

	Marker
	CFRD (n = 3)
	IGT + NGT (n = 31)
	p-value*

	BMI (T0)
	14.37±1.22;14.53 (13.07 to 15.51)
	18.13±3.65; 17.72 (12.39 to 30.17)
	0.049

	BMI (T1)
	14.81±0.67;15.13 (14.05 to 15.26)
	18.71±3.46; 18.08 (14.05 to 31.04)
	0.022

	BMI (T1 – T0)
	0.44±0.72; 0.73 (-0.38 to 0.97)
	0.58±1.68; 0.57 (-3.53 to 4.29)
	0.909

	Marker
	CFRD and IGT (n = 14)
	NGT (n = 20)
	p-value*

	BMI (T0)
	16.58±3.22; 16.20 (12.81 to 23.81)
	18.65±3.77; 18.96 (12.39 to 30.17)
	0.083

	BMI (T1)
	16.66±2.45; 15.77 (14.05 to 21.89)
	19.56±3.66; 19.39 (14.05 to 31.04)
	0.015

	BMI (T1 – T0)
	0.08±1.39; 0.25 (-3.53 to 2.16)
	0.91±1.71; 1.03 (-2.24 to 4.29)
	0.478

	

	Continuous glucose monitoring for time 0 (using OGTT cutoffs values)

	Marker
	CFRD (n = 4)
	IGT (n = 22)
	NGT (n = 8)
	p-value

	BMI (T0)
	15.88±8.78; 15.39 (12.81 to 19.92)
	17.55±4.07; 16.86 (12.39 to 30.18)
	19.42±2.07; 19.05 (15.77 to 22.30)
	0.090

	BMI (T1)
	16.44±1.12; 16.60 (14.97 to 17.58)
	18.14±3.88; 17.53 (14.05 to 31.04) 
	19.95±2.56; 20.33 (16.78 to 22.85)
	0.083

	BMI (T1 – T0)
	0.56±2.04; 1.21 (-2.34 to 2.16)
	0.58±1.65; 0.65 (-3.53 to 4.29)
	0.53±1.52; 0.34 (-2.11 to 2.88)
	0.881

	Marker
	CFRD (n = 4)
	IGT + NGT (n = 30)
	p-value

	BMI (T0)
	15.88±8.78; 15.39 (12.81 to 19.92)
	18.05±3.70; 17.54 (12.39 to 30.17)
	0.239

	BMI (T1)
	16.44±1.12; 16.60 (14.97 to 17.58)
	18.62±3.62; 18.14 (14.05 to 31.04)
	0.239

	BMI (T1 – T0)
	0.56±2.04; 1.21 (-2.34 to 2.16)
	0.57±1.59; 0.56 (-3.53 to 4.29)
	0.738

	Marker
	CFRD and IGT (n = 26)
	NGT (n = 8)
	p-value*

	BMI (T0)
	17.30±3.91; 16.32 (12.39 to 30.17)
	19.42±2.07; 19.05 (15.77 to 22.30)
	0.043

	BMI (T1)
	17.88±3.63; 17.42 (14.05 to 31.04)
	19.95±2.56; 20.33 (16.78 to 22.85)
	0.039

	BMI (T1 – T0)
	0.58±1.67; 0.67 (-3.53 to 4.29)
	0.53±1.52; 0.34 (-2.11 to 2.88)
	0.796


n: absolute frequency; NGT: normal glucose tolerance test; IGT: impaired glucose tolerance test; CFRD: cystic fibrosis-related diabetes; T0: Time 0; T1: Time 1. 
The statistical analysis was done using Kruskal–Wallis and Mann-Whitney test. Alpha=0.05.
aCFRD  NGT (non-parametric multiple comparison test) showed a statistically significant value.
*, statistically significant value (p-value<0.05) was observed.
The data is shown as mean ± standard deviation; median (minimum and maximum value).

