Supplementary Table 1. Hot spot regions covered by NGS kit used for liquid biopsy analysis at each time-point
	ABL1 
	CSF1R 
	FBXW7 
	GNAS 
	KIT 
	NPM1 
	SKT11 

	AKT1 
	CTNNB1 
	FGFR1 
	HNF1A 
	KRAS 
	NRAS 
	SMAD4 

	ALK 
	DDR2 
	FGFR2 
	HRAS 
	MAP2K1 
	PDGFRA 
	SMARCB1 

	APC 
	DNMT3A 
	FGFR3 
	IDH1 
	MET 
	PIK3CA 
	SMO 

	ATM 
	EGFR 
	FLT3 
	IDH2 
	MLH1 
	PTEN 
	SRC 

	BRAF 
	ERBB2 
	FOXL2 
	JAK2 
	MLP 
	PTPN11 
	TP53*

	CDH1 
	ERBB4 
	GNA11 
	JAK3 
	MSH6 
	RB1 
	TSC1 

	CDKN2A 
	EZH2 
	GNAQ 
	KDR 
	NOTCH 
	RET 
	VHL 








*For TP53 the entire coding sequence is covered

Supplementary Table 2. Molecular data for each patient included in the statistical analysis
Supplementary Table 2 depicts molecular data for each patient (Sample ID) at each time point included in the study design (T1, T2, T3). For each patient we reported the list of variants resulted from NGS analyses. For each variant, we reported the variant allele fraction (VAF) at T1, T2 and T3. The variant with the maximum VAF (maxVAF) used for all the statistical analyses in this study is here reported in bold. cfDNA concentration is reported as nanograms per milliliter of plasma (ng/ml). ND = not detected, NA = Not Available.
	Sample ID
	Genes
	Amino Acid Change
	Nucleotide Change
	Coding Effect
	Varsome Classification
	VAF 
at T1
	VAF 
at T2
	VAF 
at T3
	[cfDNA] 
at T1
	[cfDNA] 
at T2
	[cfDNA]
 at T3

	62
	ERBB2
	p.Gly778_Pro780dup
	c.2332_2340dupGGCTCCCCA
	conservative_inframe_insertion
	Likely Pathogenic
	33.14
	45.42
	39.49
	40.50
	64.08
	119.33

	83
	TP53
	p.Cys275Phe
	c.824G>T
	missense_variant
	Likely pathogenic
	2.0
	6.9
	10.84
	15.89
	10.95
	15.04

	83
	TP53
	p.Val274Phe
	c.820G>T
	missense_variant
	Uncertain Significance
	2.0
	6.91
	10.87
	
	
	

	83
	BRAF
	p.Leu597Val
	c.1789C>G
	missense_variant
	Likely pathogenic
	1.05
	ND
	1.08
	 
	 
	 

	94
	TP53
	p.Asp281Glu
	c.843C>G
	missense_variant
	Pathogenic
	4.63
	11.49
	NA
	67.34
	186.9
	NA

	94
	CDKN2A
	p.Asp105Asn
	c.313G>A
	missense_variant
	Uncertain Significance
	2.19
	4.11
	NA
	
	
	

	102
	KRAS
	p.Gln61Leu
	c.182A>T
	missense_variant
	Pathogenic
	ND
	ND
	1.84
	6.01
	9.03
	11.43

	103
	KRAS
	p.Gly12Cys
	c.34G>T
	missense_variant
	Pathogenic
	3.15
	1.98
	4.28
	15.09
	13.77
	11.36

	103
	ATM
	p.Val1941Phe
	c.5821G>T
	missense_variant
	Uncertain Significance
	2.02
	ND
	ND
	
	
	

	103
	TP53
	p.Pro250Leu
	c.749C>T
	missense_variant
	Likely Pathogenic
	0.92
	0.64
	ND
	 
	 
	 

	104
	NRAS
	p.Gln61Arg
	c.182A>G
	missense_variant
	Pathogenic
	1.01
	ND
	ND
	12.13
	5.71
	8.15

	112
	KRAS
	p.Gly12Ala
	c.35G>C
	missense_variant
	Pathogenic
	31.92
	0.81
	ND
	10.14
	8.84
	5.27

	112
	PIK3CA
	p.Glu545Ala
	c.1634A>C
	missense_variant
	Pathogenic
	0.63
	ND
	ND
	 
	 
	 

	114
	KRAS
	p.Gln61His
	c.183A>C
	missense_variant
	Pathogenic
	6.03
	10.34
	ND
	13.59
	35.06
	11.58

	114
	MSH6
	p.Phe1088fs
	c.3261dupC
	frameshift_variant
	Pathogenic
	0.85
	1.04
	1.02
	 
	 
	 

	116
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	9.01
	8.62
	13.14

	125
	TP53
	p.Cys277Phe
	c.830G>T
	missense_variant
	Likely pathogenic
	22.55
	42.53
	57.77
	6.64
	19.69
	10.27

	129
	KRAS
	p.Gly12Cys
	c.34G>T
	missense_variant
	Likely Pathogenic
	1.09
	7.14
	NA
	17.37
	46.79
	NA

	129
	CDKN2A
	p.Ala102fs
	c.304delG
	frameshift_variant
	Pathogenic
	ND
	0.61
	NA
	
	
	

	129
	TP53
	p.Gly245Cys
	c.733G>T
	missense_variant
	Pathogenic
	ND
	2.57
	NA
	
	
	

	129
	SMAD4
	p.Arg361His
	c.1082G>A
	missense_variant
	Pathogenic
	ND
	2.19
	NA
	 
	 
	 

	132
	CDKN2A
	p.Ala57Val
	c.170C>T
	missense_variant
	Uncertain Significance
	37.77
	38.86
	39.17
	2.48
	4.12
	3.83

	132
	EGFR
	p.Gly719Ser
	c.2155G>A
	missense_variant
	Pathogenic
	ND
	ND
	1.38
	
	
	

	132
	ABL1
	p.Glu334*
	c.1000G>T
	stop_gained
	Pathogenic
	ND
	ND
	0.73
	 
	 
	 

	133
	TP53
	p.Tyr220Cys
	c.659A>G
	missense_variant
	Pathogenic
	ND
	1.39
	ND
	14.79
	11.68
	12.37

	136
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	NA
	25.78
	8.26
	NA

	143
	TP53
	p.Arg273Leu
	c.818G>T
	missense_variant
	Pathogenic
	6.31
	NA
	NA
	94.68
	NA
	NA

	143
	CDKN2A
	p.AlaGlu118*
	c.354_355delTGinsCT
	stop_gained
	Pathogenic
	3.74
	NA
	NA
	
	
	

	143
	PTEN
	p.Asp92Tyr
	c.274G>T
	missense_variant
	Likely Pathogenic
	3.06
	NA
	NA
	 
	 
	 

	144
	TP53
	p.Arg280Gly
	c.838A>G
	missense_variant
	Pathogenic
	0.83
	0.97
	0.6
	9.35
	7.88
	6.08

	144
	KRAS
	p.Gln61Arg
	c.182A>G
	missense_variant
	Pathogenic
	ND
	4.2
	0.66
	 
	 
	 

	146
	KRAS
	p.Gly12Ala
	c.35G>C
	missense_variant
	Pathogenic
	10.71
	ND
	ND
	12.55
	6.58
	5.08

	146
	FBXW7
	p.Gln157*
	c.469C>T
	stop_gained
	Pathogenic
	1.19
	ND
	ND
	
	
	

	146
	FGFR2
	
	c.939+3G>A
	splice_region_variant&intron_variant
	Uncertain Significance
	1.42
	ND
	ND
	
	
	

	146
	ATM
	p.Ile1806Val
	c.5416A>G
	missense_variant
	Uncertain Significance
	1.15
	ND
	ND
	
	
	

	146
	TP53
	p.Glu224Asp
	c.672G>T
	missense_variant&splice_region_variant
	Pathogenic
	5.02
	ND
	ND
	 
	 
	 

	151
	TP53
	p.Met160fs
	c.477delC
	frameshift_variant
	Likely Pathogenic
	3.93
	NA
	0.52
	7.7
	NA
	5.24

	153
	TP53
	p.Glu258*
	c.772G>T
	stop_gained
	Pathogenic
	1.28
	0.92
	2.48
	8.89
	13.01
	6.12

	157
	TP53
	p.Pro27fs
	c.80delC
	frameshift_variant
	Pathogenic
	2.61
	ND
	1.88
	9.39
	13.21
	11.46

	171
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	 
	8.81
	15.46
	NA

	174
	KRAS
	p.Gly12Cys
	c.34G>T
	missense_variant
	Pathogenic
	ND
	3.31
	ND
	6.28
	12.1
	8.43

	174
	TP53
	p.Lys305*
	c.913A>T
	stop_gained
	Pathogenic
	ND
	1.66
	ND
	 
	 
	 

	178
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	11.49
	9.51
	9.13

	188
	JAK2
	p.Val617Phe
	c.1849G>T
	missense_variant
	Likely Pathogenic
	0.73
	0.99
	1.03
	7.21
	4.83
	6.82

	191
	APC
	p.Ser1503*
	c.4508C>G
	stop_gained
	Pathogenic
	16.1
	29.07
	NA
	16.52
	26.13
	NA

	191
	TP53
	p.Ala159Pro
	c.475G>C
	missense_variant
	Likely Pathogenic
	14.67
	24.15
	NA
	
	
	

	191
	TP53
	p.Leu130His
	c.389T>A
	missense_variant
	Likely Pathogenic
	ND
	0.65
	NA
	 
	 
	 

	197
	RB1
	
	c.940-2A>G
	splice_acceptor_variant&intron_variant
	Pathogenic
	2.62
	1.8
	ND
	2.71
	2.62
	3.1

	197
	EGFR
	p.Glu746_Ala750del
	c.2235_2249delGGAATTAAGAGAAGC
	disruptive_inframe_deletion
	Likely Pathogenic
	1.94
	2.04
	ND
	
	
	

	197
	KRAS
	p.Tyr40Cys
	c.119A>G
	missense_variant
	Uncertain Significance
	0.88
	ND
	ND
	
	
	

	197
	JAK3
	p.Asp130His
	c.388G>C
	missense_variant
	Likely Pathogenic
	1.3
	1.41
	ND
	 
	 
	 

	199
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	10.27
	1.35
	7.86

	202
	TP53
	 
	c.993+1G>A
	splice_donor_variant&intron_variant
	Pathogenic
	ND
	0.79
	NA
	24.45
	27.94
	NA

	204
	KRAS
	p.Gly13Cys
	c.37G>T
	missense_variant
	Pathogenic
	ND
	1.05
	0.86
	9.56
	5.24
	21.75

	204
	STK11
	p.Asp53fs
	c.157delG
	frameshift_variant
	Pathogenic
	ND
	0.87
	1.19
	 
	 
	 

	206
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	10.97
	10.71
	12.55

	213
	KRAS
	p.Gly12Cys
	c.34G>T
	missense_variant
	Pathogenic
	2.46
	6.52
	NA
	7.72
	11.39
	NA

	213
	ATM
	p.Trp3052Cys
	c.9156G>T
	missense_variant
	Uncertain Significance
	2.08
	5.58
	NA
	
	
	

	213
	ERBB4
	p.Glu934Lys
	c.2800G>A
	missense_variant
	Likely pathogenic
	ND
	1.2
	NA
	
	
	

	213
	JAK2
	p.Val617Phe
	c.1849G>T
	missense_variant
	Pathogenic
	ND
	0.73
	NA
	
	
	

	213
	TP53
	p.Tyr163Cys
	c.488A>G
	missense_variant
	Pathogenic
	ND
	0.72
	NA
	 
	 
	 

	215
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	NA
	17.68
	51.88
	NA

	216
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	7.27
	4.16
	4.22

	222
	ATM
	p.Ile1806Val
	c.5416A>G
	missense_variant
	Uncertain Significance
	1.35
	ND
	ND
	8.28
	9.88
	11.32

	222
	ERBB4
	p.Gly336Asp
	c.1007G>A
	missense_variant
	Uncertain Significance
	0.91
	ND
	ND
	
	
	

	222
	PIK3CA
	p.Trp1051Gly
	c.3151T>G
	missense_variant
	Likely Pathogenic
	0.94
	ND
	ND
	
	
	

	222
	FGFR2
	p.Lys296Arg
	c.887A>G
	missense_variant
	Uncertain Significance
	0.92
	ND
	ND
	 
	 
	 

	224
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	11.48
	9.79
	12.53

	230
	GNAS
	p.Arg201Cys
	c.601C>T
	missense_variant
	Likely Pathogenic
	4.44
	3.99
	3.06
	12.96
	15.97
	29.17

	231
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	6.72
	7.32
	5.34

	232
	KRAS
	p.Gly12Ala
	c.35G>C
	missense_variant
	Pathogenic
	4.25
	3.79
	7.47
	4.32
	4.77
	6.95

	233
	MSH6
	p.Phe1088fs
	c.3261dupC
	frameshift_variant
	Pathogenic
	0.92
	1.03
	1.03
	25.13
	10.81
	7.72

	234
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	19.68
	19.08
	18.28

	238
	KRAS
	p.Gly12Val
	c.35G>T
	missense_variant
	Pathogenic
	ND
	1.01
	0.92
	6.67
	6.21
	3.76

	239
	TP53
	p.Glu298*
	c.892G>T
	stop_gained
	Pathogenic
	1.18
	4.45
	NA
	3.44
	6.1
	NA

	239
	FGFR2
	p.Glu295Lys
	c.883G>A
	missense_variant
	Likely Pathogenic
	0.86
	ND
	NA
	 
	 
	 

	241
	TP53
	p.Ile162Phe
	c.484A>T
	missense_variant
	Likely Pathogenic
	4.36
	2.45
	1.25
	9.91
	17.88
	6.1

	241
	SMAD4
	p.Arg361Cys
	c.1081C>T
	missense_variant
	Pathogenic
	1.64
	1.26
	ND
	 
	 
	 

	243
	TP53
	p.Arg181Pro
	c.542G>C
	missense_variant
	Likely Pathogenic
	29.18
	36.4
	NA
	18.26
	53.72
	NA

	244
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	5.02
	4.84
	5.88

	246
	STK11
	p.Asp277fs
	c.824dupC
	frameshift_variant
	Pathogenic
	11.7
	ND
	ND
	11.84
	16.84
	13.29

	246
	CTNNB1
	p.Ser33Phe
	c.98C>T
	missense_variant
	Likely Pathogenic
	6.13
	ND
	0.63
	
	
	

	246
	PIK3CA
	p.Glu545Ala
	c.1634A>C
	missense_variant
	Pathogenic
	0.51
	ND
	ND
	 
	 
	 

	247
	TP53
	p.Ala159Pro
	c.475G>C
	missense_variant
	Likely Pathogenic
	9.51
	1.98
	NA
	17.89
	11.98
	NA

	248
	KRAS
	p.Gly12Asp
	c.35G>A
	missense_variant
	Pathogenic
	13.93
	13.16
	7.8
	13.8
	10.16
	11.89

	248
	TP53
	p.Tyr220Cys
	c.659A>G
	missense_variant
	Pathogenic
	9.16
	8.48
	4.66
	 
	 
	 

	249
	BRAF
	p.Gly596Arg
	c.1786G>C
	missense_variant
	Pathogenic
	3.66
	ND
	ND
	5.4
	5.29
	5.21

	249
	TP53
	p.Gly245Val
	c.734G>T
	missense_variant
	Pathogenic
	0.91
	ND
	ND
	 
	 
	 

	250
	NRAS
	p.Gln61Lys
	c.181C>A
	missense_variant
	Pathogenic
	1.29
	ND
	ND
	4.77
	5.82
	7.84

	251
	KRAS
	p.Gly12Ala
	c.35G>C
	missense_variant
	Pathogenic
	55.09
	10.43
	ND
	157.67
	28.93
	19.29

	251
	TP53
	p.Arg306*
	c.916C>T
	stop_gained
	Pathogenic
	42.41
	8.29
	ND
	 
	 
	 

	253
	BRAF
	p.Gly469Val
	c.1406G>T
	missense_variant
	Pathogenic
	4.08
	ND
	ND
	18.85
	12.28
	6.33

	253
	SMAD4
	p.Leu237fs
	c.709delC
	frameshift_variant
	Pathogenic
	2.22
	ND
	ND
	 
	 
	 

	254
	TP53
	p.Arg175His
	c.524G>A
	missense_variant
	Pathogenic
	1.23
	1.02
	ND
	14.56
	16.58
	12.28

	254
	SMAD4
	p.Met331Ile
	c.993G>A
	missense_variant
	Pathogenic
	ND
	ND
	ND
	 
	 
	 

	255
	FGFR3
	p.Glu709Val
	c.2126A>T
	missense_variant
	Pathogenic
	2.19
	ND
	ND
	5.08
	5.41
	6.44

	255
	PIK3CA
	p.Glu545Ala
	c.1634A>C
	missense_variant
	Pathogenic
	0.65
	ND
	ND
	 
	 
	 

	257
	TP53
	p.His179Arg
	c.536A>G
	missense_variant
	Pathogenic
	38.98
	30.5
	NA
	12.38
	12.83
	NA

	259
	STK11
	p.Glu256*
	c.766G>T
	stop_gained
	Pathogenic
	9.6
	NA
	NA
	13.21
	NA
	NA

	259
	KRAS
	p.Gly12Cys
	c.34G>T
	missense_variant
	Pathogenic
	8.9
	NA
	NA
	
	
	

	259
	TP53
	p.Pro301fs
	c.902delC
	frameshift_variant
	Pathogenic
	3.68
	NA
	NA
	 
	 
	 

	260
	TP53
	p.Arg249Ser
	c.747G>T
	missense_variant
	Pathogenic
	ND
	NA
	4.67
	11.53
	NA
	77.51

	261
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	15.21
	12.86
	21.79

	262
	ERBB2
	p.Gly776delinsValCys
	c.2326_2327insTGT
	disruptive_inframe_insertion
	Pathogenic
	1.11
	2.61
	NA
	7.02
	7.76
	NA

	262
	TP53
	p.Ile255Phe
	c.763A>T
	missense_variant
	Likely Pathogenic
	ND
	1.09
	NA
	 
	 
	 

	263
	TP53
	p.Arg158Leu
	c.473G>T
	missense_variant
	Likely Pathogenic
	1.44
	3.91
	NA
	11
	8.43
	NA

	263
	TP53
	p.Met246Val
	c.736A>G
	missense_variant
	Likely Pathogenic
	0.68
	6.02
	NA
	 
	 
	 

	265
	KRAS
	p.Gly12Val
	c.35G>T
	missense_variant
	Pathogenic
	ND
	3.4
	2.17
	6.79
	7.26
	13.38

	265
	TP53
	p.His168Leu
	c.503A>T
	missense_variant
	Pathogenic
	ND
	3.24
	1.6
	 
	 
	 

	266
	SMAD4
	p.Gly231fs
	c.692delG
	frameshift_variant
	Pathogenic
	0.45
	ND
	ND
	7.78
	4.43
	4.16

	266
	HRAS
	p.Val9del
	c.26_28delTGG
	disruptive_inframe_deletion
	Likely Pathogenic
	0.15
	ND
	ND
	
	
	

	266
	TP53
	p.Lys382fs
	c.1146delA
	frameshift_variant
	Pathogenic
	0.24
	0.3
	0.33
	 
	 
	 

	267
	TP53
	 
	c.783-1G>T
	splice_acceptor_variant&intron_variant
	Pathogenic
	7.65
	1.02
	1.13
	9.73
	10.69
	8.81

	267
	CDKN2A
	p.Arg80*
	c.238C>T
	stop_gained
	Pathogenic
	2.51
	ND
	ND
	
	
	

	267
	RB1
	p.Arg544Thr
	c.1631G>C
	missense_variant
	Uncertain Significance
	5.48
	ND
	ND
	 
	 
	 

	268
	TP53
	p.Ala159Val
	c.476C>T
	missense_variant
	Pathogenic
	ND
	2.46
	5.02
	3.79
	5.5
	7.15

	268
	APC
	p.Glu1345*
	c.4033G>T
	stop_gained
	Pathogenic
	ND
	ND
	3.66
	 
	 
	 

	269
	TP53
	p.Arg342*
	c.1024C>T
	stop_gained
	Pathogenic
	ND
	1.07
	ND
	11.99
	10.96
	13.01

	270
	TP53
	p.Met246Leu
	c.736A>T
	missense_variant
	Pathogenic
	1.11
	0.54
	ND
	12.85
	18.27
	7.55

	270
	PTEN
	p.Pro96Ser
	c.286C>T
	missense_variant
	Pathogenic
	1.09
	ND
	ND
	 
	 
	 

	271
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	8.04
	8.22
	4.11

	272
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	3.41
	3.08
	2.67

	273
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	NA
	18.64
	19.53
	NA

	274
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	8.33
	9.38
	9.85

	275
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	27.22
	33.26
	4.99

	276
	TP53
	p.Glu298*
	c.892G>T
	stop_gained
	Pathogenic
	2.21
	4.36
	NA
	10.60
	37.03
	NA

	277
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	2.71
	5.76
	4.75

	278
	RB1
	p.Arg358Gln
	c.1073G>A
	missense_variant
	Uncertain Significance
	51.71
	49.84
	46.66
	8.76
	7.47
	11.15

	278
	TP53
	p.Ser106fs
	c.317_324delGCTACGGT
	frameshift_variant
	Pathogenic
	ND
	ND
	2.04
	 
	 
	 

	279
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	4.6
	5.25
	6.31

	281
	TP53
	p.Arg273Cys
	c.817C>T
	missense_variant
	Pathogenic
	9.31
	14.17
	16.77
	28.96
	24.7
	25.36

	281
	CDKN2A
	p.Leu130Gln
	c.389T>A
	missense_variant
	Uncertain Significance
	1.3
	2.2
	3.64
	
	
	

	281
	STK11
	p.His168Leu
	c.503A>T
	missense_variant
	Likely Pathogenic
	8.07
	11.77
	16.75
	 
	 
	 

	283
	KRAS
	p.Gly12Cys
	c.34G>T
	missense_variant
	Pathogenic
	0.9
	ND
	ND
	8.04
	8.5
	7.5

	283
	TP53
	p.His179Leu
	c.536A>T
	missense_variant
	Pathogenic
	0.71
	ND
	ND
	 
	 
	 

	284
	TP53
	p.His214Arg
	c.641A>G
	missense_variant
	Pathogenic
	1.23
	1.94
	1.47
	10.96
	5.22
	8.58

	285
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	 
	 
	 

	286
	ATM
	p.Val410Ala
	c.1229T>C
	missense_variant
	Uncertain Significance
	2.31
	ND
	ND
	3.52
	5.12
	15.7

	286
	KDR
	p.Glu872Gly
	c.2615A>G
	missense_variant&splice_region_variant
	Uncertain Significance
	1.26
	ND
	ND
	
	
	

	286
	FLT3
	p.Asn816Ser
	c.2447A>G
	missense_variant
	Likely Pathogenic
	2.02
	ND
	ND
	 
	 
	 

	287
	MAP2K1
	p.Met249_Pro264delins
GluGlyTrpAspThr
	c.745_790del
ATGGGACTGTCTCTG
GTAGAGATGGCGGTT
GGGAGGTATCCCATCCins
GAGGGATGGGATA
	missense_variant&disruptive_inframe_deletion
	Pathogenic
	21.22
	ND
	ND
	7.45
	13.87
	20.23

	287
	FLT3
	p.Ile827Thr
	c.2480T>C
	missense_variant
	Likely Pathogenic
	0.75
	ND
	ND
	 
	 
	 

	288
	PIK3CA
	p.Glu545Lys
	c.1633G>A
	missense_variant
	Pathogenic
	4.61
	2.0
	NA
	12.67
	72.24
	NA

	289
	KRAS
	p.Gly12Val
	c.35G>T
	missense_variant
	Pathogenic
	5.87
	3.79
	NA
	10.85
	14.96
	NA

	290
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	7.76
	11.19
	13.26

	291
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	6.44
	5.56
	7.06

	292
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	3.28
	6.71
	5.18

	294
	TP53
	 
	c.673-1G>T
	splice_acceptor_variant&intron_variant
	Pathogenic
	9.83
	3.81
	NA
	6.57
	8.26
	NA

	294
	FBXW7
	p.Thr345Ile
	c.1034C>T
	missense_variant
	Uncertain Significance
	2.93
	2.65
	NA
	
	
	

	294
	MAP2K1
	p.His119Tyr
	c.355C>T
	missense_variant
	Likely Pathogenic
	1.08
	ND
	NA
	
	
	

	294
	ERBB2
	p.Gly778_Pro780dup
	c.2332_2340dupGGCTCCCCA
	conservative_inframe_insertion
	Likely Pathogenic
	ND
	0.24
	NA
	 
	 
	 

	295
	TP53
	p.Cys238Tyr
	c.713G>A
	missense_variant
	Likely Pathogenic
	9.14
	1.89
	NA
	9.15
	14.22
	NA

	298
	RET
	p.Arg897Gln
	c.2690G>A
	missense_variant
	Likely Pathogenic
	1.33
	1.21
	1.31
	14.6
	21.89
	14.74

	298
	PTEN
	p.Glu256Gly
	c.767A>G
	missense_variant
	Likely Pathogenic
	ND
	ND
	1.01
	
	
	

	298
	KIT
	p.Tyr568Phe
	c.1703A>T
	missense_variant
	Likely Pathogenic
	ND
	1.03
	ND
	 
	 
	 

	299
	TP53
	p.Val143fs
	c.426_466delTGTG
CAGCTGTGGGTTGAT
TCCACACCCCCGCCC
GGCACCC
	frameshift_variant
	Pathogenic
	1.23
	ND
	ND
	5.1
	3.85
	2.13

	299
	TP53
	p.Thr304Ile
	c.911C>T
	missense_variant
	Uncertain Significance
	0.51
	ND
	ND
	 
	 
	 

	300
	TP53
	p.His168Pro
	c.503A>C
	missense_variant
	Likely Pathogenic
	25.61
	28.89
	NA
	24.23
	77.62
	NA

	300
	IDH1
	p.Arg132His
	c.395G>A
	missense_variant
	Pathogenic
	8.89
	15.64
	NA
	
	
	

	300
	TP53
	p.Arg249Met
	c.746G>T
	missense_variant
	Likely Pathogenic
	0.95
	0.63
	NA
	 
	 
	 

	301
	TP53
	p.Arg158Leu
	c.473G>T
	missense_variant
	Likely Pathogenic
	32.19
	18.78
	NA
	44.29
	51.51
	NA

	301
	FGFR1
	p.Glu138Lys
	c.412G>A
	missense_variant
	Uncertain Significance
	13.73
	9.27
	NA
	
	
	

	301
	TSC2
	p.Glu1558Lys
	c.4672G>A
	missense_variant
	Uncertain Significance
	9.76
	6.26
	NA
	 
	 
	 

	303
	No relevant mutations
	 
	 
	 
	 
	ND
	NA
	ND
	3.47
	NA
	5.05

	304
	TP53
	p.Glu343*
	c.1027G>T
	stop_gained
	Pathogenic
	0.82
	ND
	NA
	2.04
	11.58
	NA

	304
	PIK3CA
	p.Glu545Lys
	c.1633G>A
	missense_variant
	Likely Pathogenic
	0.09
	ND
	NA
	
	
	

	304
	ABL1
	p.Ala399Thr
	c.1195G>A
	missense_variant
	Likely Pathogenic
	ND
	ND
	NA
	 
	 
	 

	306
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	10.84
	15.11
	11.32

	307
	KRAS
	p.Gln61Arg
	c.182A>G
	missense_variant
	Pathogenic
	0.94
	ND
	ND
	7.57
	3.51
	4.26

	308
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	8.11
	7.14
	7.54

	309
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	6.28
	5.96
	82.48

	310
	TP53
	p.His193Asn
	c.577C>A
	missense_variant
	Likely Pathogenic
	7.77
	NA
	ND
	30.76
	NA
	9.16

	311
	TP53
	p.Ile195Phe
	c.583A>T
	missense_variant
	Likely Pathogenic
	56.24
	40.55
	NA
	68.56
	26.86
	NA

	312
	EGFR
	p.Glu709_Thr710delinsAsp
	c.2127_2129delAAC
	disruptive_inframe_deletion
	Likely Pathogenic
	7.26
	6.79
	10.77
	11.78
	11.76
	13.26

	312
	TP53
	p.Glu180Lys
	c.538G>A
	missense_variant
	Pathogenic
	5.7
	4.45
	8.98
	 
	 
	 

	313
	TP53
	p.Val157Asp
	c.470T>A
	missense_variant
	Pathogenic
	30.48
	25.53
	26.87
	9.12
	3.8
	4.45

	313
	KRAS
	p.Gly12Phe
	c.34_35delGGinsTT
	missense_variant
	Pathogenic
	2.19
	2.16
	1.88
	 
	 
	 

	314
	ERBB2
	p.Gly776delinsAlaValGlyCys
	c.2326_2327insCTGTGGGCT
	disruptive_inframe_insertion
	Likely Pathogenic
	21.15
	ND
	ND
	5.34
	4.03
	4.45

	314
	IDH1
	p.Arg132Cys
	c.394C>T
	missense_variant
	Pathogenic
	7.4
	ND
	ND
	
	
	

	314
	KDR
	p.Thr279fs
	c.835delA
	frameshift_variant
	Pathogenic
	0.23
	ND
	ND
	
	
	

	314
	TP53
	p.Glu285Lys
	c.853G>A
	missense_variant
	Pathogenic
	7.25
	ND
	ND
	 
	 
	 

	315
	KRAS
	p.Gly13Asp
	c.38G>A
	missense_variant
	Likely Pathogenic
	19.09
	3.01
	52.27
	12.84
	13.4
	53.16

	315
	TP53
	p.Lys164Glu
	c.490A>G
	missense_variant
	Likely Pathogenic
	6.87
	0.95
	15.25
	 
	 
	 

	316
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	ND
	6.58
	6.94
	5.21

	317
	TP53
	p.Val157Phe
	c.469G>T
	missense_variant
	Likely Pathogenic
	4.44
	NA
	ND
	5.57
	NA
	4.47

	317
	PIK3CA
	p.Glu545Ala
	c.1634A>C
	missense_variant
	Pathogenic
	ND
	NA
	0.78
	 
	 
	 

	319
	No relevant mutations
	 
	 
	 
	 
	ND
	ND
	NA
	40.9
	110.54
	NA

	320
	TP53
	p.Tyr163Cys
	c.488A>G
	missense_variant
	Pathogenic
	2.39
	3.44
	2.34
	5.68
	10.17
	6.1

	320
	BRAF
	p.Lys601Glu
	c.1801A>G
	missense_variant
	Pathogenic
	ND
	ND
	ND
	 
	 
	 

	321
	RB1
	p.Arg798fs
	c.2363_2384dupGCCCT
TACAAGTTTCCTAGTTC
	frameshift_variant&stop_gained
	Pathogenic
	9.84
	2.85
	NA
	55.24
	52.52
	NA

	321
	MSH6
	p.Phe1088fs
	c.3261dupC
	frameshift_variant
	Pathogenic
	1.14
	0.81
	NA
	
	
	

	321
	KRAS
	p.Gly12Arg
	c.34G>C
	missense_variant
	Pathogenic
	8.43
	2.33
	NA
	
	
	

	321
	PIK3CA
	p.Glu545Lys
	c.1633G>A
	missense_variant
	Likely Pathogenic
	ND
	0.05
	NA
	 
	 
	 

	322
	TP53
	p.Gly187delins???
	c.560-14_560delCTGAT
TGCTCTTAGGinsCGA
	splice_acceptor_variant&missense_variant&splice_region_variant&intron_variant
	Pathogenic
	21.98
	36.1
	NA
	33
	54.06
	NA

	322
	TP53
	p.Arg196_Gly199del
	c.585_596delCCGAGTGGAAGG
	disruptive_inframe_deletion
	Likely Pathogenic
	ND
	24.39
	NA
	
	
	

	322
	TP53
	p.Leu188fs
	c.560-7_564delCTCTTAGGTCTG
	frameshift_variant&splice_acceptor_variant&splice_region_variant&intron_variant
	Pathogenic
	10
	26.85
	NA
	 
	 
	 

	323
	TP53
	p.Val157Asp
	c.470T>A
	missense_variant
	Pathogenic
	0.74
	ND
	ND
	3.06
	2.75
	8.25

	323
	TP53
	p.Met237Ile
	c.711G>A
	missense_variant
	Pathogenic
	ND
	1.39
	1.71
	 
	 
	 

	324
	KRAS
	p.Gly12Cys
	c.34G>T
	missense_variant
	Likely Pathogenic
	26.42
	35.69
	NA
	89.01
	121.01
	NA

	324
	CDKN2A
	p.Asp108Asn
	c.322G>A
	missense_variant
	Likely Pathogenic
	9.73
	12.31
	NA
	
	
	

	324
	TP53
	p.Glu171*
	c.511G>T
	stop_gained
	Pathogenic
	12.65
	16.42
	NA
	 
	 
	 

	325
	TP53
	p.Thr125Thr
	c.375G>A
	splice_region_variant&synonymous_variant
	Pathogenic
	6.68
	7.0
	6.76
	5.13
	12.46
	35.58

	325
	MSH6
	p.Phe1088fs
	c.3261dupC
	frameshift_variant
	Pathogenic
	0.95
	0.82
	ND
	
	
	

	325
	TP53
	p.Ser127Phe
	c.380C>T
	missense_variant
	Likely Pathogenic
	1.32
	0.85
	1.24
	 
	 
	 

	326
	No relevant mutations
	 
	 
	 
	 
	ND
	NA
	ND
	19.59
	NA
	117.74



Supplementary Table 3. Impact of clinico-pathological features on outcome of the study population in terms of Progression-free survival (univariate analysis)
	 
	 
	PFS Univariate analysis

	 
	 
	n
	events
	Median PFS (95%CI)
	logrank
	HR(95%CI)
	P-value

	Age 
	(cont. var.)
	113
	98
	6.3 (5.2;8.1)
	 
	1.01 (0.99;1.03)
	0.2917

	Mutations
	Positive
	83
	73
	5.7 (3.8;7.1)
	0.1691
	ref
	

	 
	Negative
	30
	25
	9.6 (5.8;11.7)
	 
	0.73 (0.46;1.15)
	0.1722

	Gender 
	Male
	74
	67
	6.2 (4.3;8.2)
	0.2395
	ref
	

	 
	Female
	39
	31
	6.5 (3.6;10.4)
	 
	0.77 (0.50;1.19)
	0.2427

	Smoking 
	No/ Former
	74
	68
	5.6 (4.1;7.1)
	0.0334
	ref
	

	
	Yes
	39
	30
	8.1 (5.1;14.6)
	
	0.63 (0.41;0.97)
	0.0352

	ECOG-PS 
	0
	48
	41
	6.9 (3.8;10.0)
	0.7507
	ref
	 

	 
	1-2
	65
	57
	6.0 (4.6;8.2)
	 
	1.07 (0.71;1.59)
	0.7546

	Histology 
	Non-squamous
	98
	83
	6.5 (5.3;8.2)
	0.0606
	ref
	

	
	Squamous
	15
	15
	3.2 (1.4;9.8)
	
	1.68 (0.97;2.92)
	0.0644

	PD-L1
	Negative 
	38
	38
	4.2 (2.5;6.1)
	0.0001
	Ref
	 

	 
	Positive
	75
	60
	8.1 (5.8;11.3)
	 
	0.42 (0.27;0.65)
	0.0001

	Extrathoracic sites 
	No
	44
	38
	7.8 (5.8;11.3)
	0.2878
	ref
	

	
	Yes 
	69
	60
	5.5 (3.8;7.3)
	
	1.25 (0.83;1.87)
	0.2893

	Number of 
	 0-1
	59
	50
	7.5 (5.8;11.2)
	0.1306
	ref
	 

	metastatic sites
	2-4
	54
	48
	5.4 (3.6;6.8)
	 
	1.36 (0.91;2.02)
	0.1319

	Treatment setting
	1L
	57
	47
	8.1 (4.6;11.3)
	0.0900
	ref
	

	 
	>1L
	56
	51
	5.8 (4.2;6.8)
	 
	1.41 (0.95;2.10)
	0.0921




Supplementary Table 4. Impact of clinico-pathological features on outcome of the study population in terms of overall survival (univariate analysis)
	 
	 
	OS Univariate analysis

	 
	 
	n
	events
	Median OS (95%CI)
	logrank
	HR(95%CI)
	P-value

	Age 
	(cont. var.)
	113
	90
	12.0 (8.0;14.5)
	 
	1.02 (1;1.04)
	0.0499

	Mutations
	Positive
	83
	69
	10.8 (6.5;13.3)
	0.0882
	Ref
	

	 
	Negative
	30
	21
	18.5 (11.2;30.1)
	 
	0.66 (0.40;1.07)
	0.0902

	Gender 
	Male
	74
	62
	12.2 (6.9;14.6)
	0.2509
	ref
	

	 
	Female
	39
	28
	11.8 (7.3;28.2)
	 
	0.77 (0.49;1.20)
	0.2511

	Smoking 
	No/ Former
	74
	62
	10.0 (6.8;12.9)
	0.0589
	ref
	

	
	Yes
	39
	28
	14.5 (8.1;27.4)
	
	0.65 (0.42;1.02)
	0.0600

	ECOG-PS 
	0
	48
	39
	12.6 (8.0;25.8)
	0.5062
	ref
	 

	 
	1-2
	64
	51
	11.8 (6.8;13.5)
	 
	1.15 (0.76;1.75)
	0.5049

	Histology 
	Non-squamous
	98
	76
	12.2 (8.1;18.5)
	0.0684
	ref
	

	
	Squamous
	15
	14
	7.8 (2.3;13.1)
	
	1.70 (0.96;3.01)
	0.0712

	PD-L1
	Negative 
	38
	37
	7.4 (4.0;11.2)
	0.0001
	ref
	 

	 
	Positive
	75
	53
	14.5 (11.5;28.9)
	 
	0.40 (0.26;0.62)
	0.0001

	Extrathoracic sites 
	no
	44
	32
	16.7 (8.9;27.4)
	0.0925
	ref
	

	
	yes
	69
	58
	11.5 (6.5;13.3)
	
	1.45 (0.94;2.23)
	0.0941

	Number of 
	 0-1
	59
	44
	19.9 (10.0;27.4)
	0.0588
	ref
	 

	metastatic sites
	2-4
	54
	46
	8.1 (6.0;13.3)
	 
	1.45 (0.94;2.27)
	0.0601

	Treatment setting
	1L
	57
	40
	13.1 (8.0;28.2)
	0.0203
	ref
	

	 
	>1L
	56
	50
	10.8 (6.5;13.5)
	 
	1.64 (1.07;2.49)
	0.0217




Supplementary Table 5. Linear Spearman correlation between maxVAF and cfDNA at different time points
	Parameter1 
	Parameter2
	rho
	95% CI
	p value

	cfDNA at T1
	maxVAF at T1
	0.27
	[ 0.08, 0.44]
	0.0040

	cfDNA at T2
	maxVAF at T2
	0.4
	[ 0.22, 0.55]
	< 0.001

	cfDNA at T3
	maxVAF at T3
	0.25
	[ 0.02, 0.44]
	0.0250




Supplementary Table 6. MaxVAF and cfDNA distribution at baseline according to patients’ characteristics
	 
	 
	 
	maxVAF at T1
	p value
	 
	cfDNA at T1
	p value

	 
	 
	n
	Median (Q1, Q3)
	 
	n
	Median (Q1, Q3)
	 

	Sex
	Male
	74
	1.21 (0.02, 4.57)
	0.1680
	74
	10.93 (6.79, 16.37)
	0.5810

	 
	Female
	39
	2.61 (0.02, 9.84)
	 
	39
	9.15 (6.61, 12.49)
	 

	Smoking
	No
	13
	2.61 (1.28, 7.77)
	0.4670
	13
	9.39 (5.57, 25.78)
	0.0250

	
	Former
	61
	1.33 (0.02, 7.65)
	
	61
	11.78 (7.76, 17.37)
	

	
	Yes
	39
	1.11 (0.02, 5.38)
	
	39
	8.04 (5.12, 11.76)
	

	ECOG-PS
	0
	48
	1.23 (0.02, 4.49)
	0.4560
	48
	8.57 (6.13, 14.92)
	0.2170

	 
	1-2
	65
	1.44 (0.02, 9.14)
	 
	65
	10.97 (7.02, 15.21)
	 

	Histology
	Non-squamous
	98
	1.23 (0.02, 8.80)
	0.6100
	98
	10.03 (6.74, 15.30)
	0.4140

	
	Squamous
	15
	2.31 (1.00, 5.38)
	
	15
	9.73 (4.54, 14.89)
	

	PD-L1
	Negative 
	38
	2.33 (0.02, 11.17)
	0.1910
	38
	10.44 (7.74, 16.23)
	0.2770

	 
	Positive
	75
	1.23 (0.02, 4.54)
	 
	75
	9.39 (6.14, 14.84)
	 

	Extrathoracic sites
	No
	44
	1.01 (0.02, 4.93)
	0.2600
	44
	9.25 (6.10, 12.88)
	0.1800

	
	Yes 
	69
	2.00 (0.02, 9.31)
	
	69
	10.60 (6.79, 16.52)
	

	N metastatic sites
	0-1
	59
	0.83 (0.02, 4.22)
	0.0050
	59
	9.91 (6.73, 16.21)
	0.8650

	 
	2-4
	54
	2.62 (0.76, 10.49)
	 
	54
	9.83 (6.60, 14.96)
	 

	Treatment setting
	1L
	57
	2.00 (0.02, 7.77)
	0.7440
	57
	11.99 (6.72, 15.89)
	0.0620

	 
	>1L
	56
	1.21 (0.02, 6.92)
	 
	56
	8.54 (6.55, 12.80)
	 




Supplementary Table 7. Impact of molecular variables on progression free survival of the study population (Univariate analysis)
	 
	 
	PFS Univariate analysis

	 
	 
	n
	events
	Median PFS (95%CI)
	logrank
	HR(95%CI)
	p value

	cfDNA at T1
	<7.78
	41
	33
	8.3 (5.8;14.6)
	0.0194
	Ref
	

	
	≥7.78
	72
	65
	5.2 (3.3;6.5)
	
	1.65 (1.08;2.51)
	0.0204

	cfDNA at T2
	<8.84
	44
	35
	9.1 (6.7;15.4)
	0.0013
	Ref
	 

	 
	≥8.84
	61
	56
	4.6 (3.0;6.0)
	 
	1.99 (1.30;3.06)
	0.0016

	cfDNA ∆T2-T1
	<-0.11
	42
	31
	9.0 (6.1;17.5)
	0.0003
	Ref
	

	 
	≥-0.11
	63
	60
	5.3 (2.7;6.5)
	 
	2.20 (1.42;3.42)
	0.0001

	maxVAF at T1
	<1.35
	60
	48
	7.8 (5.8;10.8)
	0.0147
	Ref
	

	 
	≥1.35
	53
	50
	4.8 (2.5;6.8)
	 
	1.63 (1.10;2.43)
	0.0159

	maxVAF at T2
	<1.94
	64
	52
	9.8 (6.7;11.3)
	0.0000
	Ref
	

	 
	≥1.94
	41
	39
	2.8 (2.0;4.3)
	 
	2.81 (1.83;4.32)
	0.0001

	maxVAF ∆T2-T1
	<0.71
	78
	65
	7.8 (6.1;10.4)
	0.0001
	Ref
	

	 
	≥0.71
	27
	26
	2.8 (2.2;4.3)
	 
	2.25 (1.41;3.59)
	0.0001




Supplementary Table 8. Impact of molecular variables on overall survival of the study population (Univariate analysis)
	 
	 
	OS Univariate analysis

	 
	 
	n
	events
	Median (95%CI)
	logrank
	HR(95%CI)
	p value

	cfDNA at T1
	<7.78
	41
	28
	19.9 (12.2;31.5)
	0.0012
	Ref
	

	
	≥7.78
	72
	62
	7.7 (5.5;11.8)
	
	2.00 (1.28;3.14)
	0.0017

	cfDNA at T2
	<10.8
	52
	39
	19.9 (12.9;28.9)
	0.0006
	Ref
	 

	 
	≥10.8
	53
	46
	6.5 (3.6;8.9)
	 
	2.10 (1.37;3.23)
	0.0001

	cfDNA ∆T2-T1
	<3.8
	73
	56
	14.1 (11.5;21.6)
	0.0001
	Ref
	

	 
	≥3.8
	32
	29
	6.0 (2.5;8.1)
	 
	2.18 (1.39;3.44)
	0.0001

	maxVAF at T1
	<4.08
	73
	55
	13.3 (11.8;21.6)
	0.0090
	Ref
	

	 
	≥4.08
	40
	35
	6.2 (3.6;8.0)
	 
	1.75 (1.15;2.69)
	0.0097

	maxVAF at T2
	<1.94
	64
	47
	19.9 (12.9;27.4)
	0.0000
	Ref
	

	 
	≥1.94
	41
	38
	4.5 (3.5;7.8)
	 
	2.64 (1.71;4.07)
	0.0001

	maxVAF ∆T2-T1
	<0.71
	78
	59
	13.3 (11.2;21.2)
	0.0012
	Ref
	

	 
	≥0.71
	27
	26
	4.2 (2.5;12.0)
	 
	2.12 (1.33;3.38)
	0.0016




Supplementary Table 9. Cut-off validation for cfDNA and maxVAF according to progression free survival
	 
	 
	full sample
	 
	bootstraping
	 

	 
	Predictor
	optimal cutpoint
	accuracy
	median in-bag
	median in-bag

	
	
	
	
	cut-point (95%CI)
	accuracy (95%CI)

	PFS
	cfDNA at T1
	6.28
	0.56
	7.78 (5.4, 15.1)
	0.61 (0.35, 0.70)

	
	cfDNA at T2
	5.76
	0.59
	8.84 (5.29, 16.8)
	0.67 (0.60, 0.74)

	
	cfDNA ∆T2-T1
	-0.11
	0.60
	-0.11 (-3.35, 6.65)
	0.63 (0.56, 0.69)

	
	maxVAF at T1
	1.23
	0.56
	1.35 (0.74, 7.77)
	0.57 (0.43, 0.63)

	
	maxVAF at T2
	1.94
	0.64
	1.94 (0.025, 3.31)
	0.65 (0.59, 0.71)

	 
	maxVAF ∆T2-T1
	0.985
	0.59
	0.71 (-1.27, 1.36)
	0.57 (0.49, 0.64)




Supplementary Table 10. Cut-off validation for cfDNA and maxVAF according to overall survival
	 
	 
	full sample
	 
	bootstraping
	 

	 
	Predictor
	optimal cutpoint
	accuracy
	median in-bag
	median in-bag

	
	
	
	
	cut-point (95%CI)
	accuracy (95%CI)

	OS
	cfDNA at T1
	8.33
	0.61
	7.78 (5.68, 14.8)
	0.64 (0.34, 0.71)

	
	cfDNA at T2
	7.14
	0.62
	10.8 (5.29, 16.8)
	0.70 (0.63, 0.76)

	
	cfDNA ∆T2-T1
	6.04
	0.62
	3.8 (-3.35, 6.65)
	0.65 (0.57, 0.72)

	
	maxVAF at T1
	4.44
	0.59
	4.08 (0.92, 7.77)
	0.59 (0.43, 0.66)

	
	maxVAF at T2
	1.94
	0.64
	1.94 (0.025, 3.99)
	0.67 (0.60, 0.72)

	 
	maxVAF ∆T2-T1
	1.09
	0.59
	0.71 (-1.87, 1.36)
	0.56 (0.48, 0.64)



Supplementary Table 11. Distribution of patients into the three risk groups category for progression-free survival, according to clinico-patological features and liquid biopsy results
	 
	 
	Low (N=22)
	Medium (N=56)
	High (N=27)

	PD-L1 
	Negative 
	0 (0.0%)
	17 (30.4%)
	17 (63.0%)

	
	Positive 
	22 (100.0%)
	39 (69.6%)
	10 (37.0%)

	cfDNA at T1
	<7.78
	10 (45.5%)
	23 (41.1%)
	5 (18.5%)

	
	≥7.78
	12 (54.5%)
	33 (58.9%)
	22 (81.5%)

	cfDNA ∆T2-T1 
	<-0.11
	22 (100.0%)
	16 (28.6%)
	4 (14.8%)

	
	≥-0.11
	0 (0.0%)
	40 (71.4%)
	23 (85.2%)

	VAF at T2 
	<1.94
	22 (100.0%)
	42 (75.0%)
	0 (0.0%)

	
	≥1.94
	0 (0.0%)
	14 (25.0%)
	27 (100.0%)

	Progression free survival
	months (95%CI)
	23.1 (10.3;-)
	6.4 (5.6;9.8)
	2.5 (1.9;4.3)



Supplementary Table 12. Distribution of patients into the three risk groups category for overall survival, according to clinico-patological features and liquid biopsy results
	 
	 
	Low (N=31)
	Medium (N=39)
	High (N=35)

	PD-L1 
	Negative  
	0 (0.0%)
	12 (30.8%)
	22 (62.9%)

	
	Positive   
	31 (100.0%)
	27 (69.2%)
	13 (37.1%)

	Histology 
	Non-squamous
	31 (100.0%)
	37 (94.9%)
	25 (71.4%)

	
	Squamous 
	0 (0.0%)
	2 (5.1%)
	10 (28.6%)

	cfDNA at T1
	<7.78
	17 (54.8%)
	13 (33.3%)
	8 (22.9%)

	
	≥7.78
	14 (45.2%)
	26 (66.7%)
	27 (77.1%)

	cfDNA ∆T2-T1
	<3.8
	31 (100.0%)
	27 (69.2%)
	15 (42.9%)

	
	≥3.8
	0 (0.0%)
	12 (30.8%)
	20 (57.1%)

	VAF at T2 
	<1.94
	31 (100.0%)
	24 (61.5%)
	9 (25.7%)

	
	≥1.94
	0 (0.0%)
	15 (38.5%)
	26 (74.3%)

	Overall survival
	months (95%CI)
	30.1 (28.4;-)
	12.1 (8.9;21.1)
	4.2 (3.3;7.8)



Supplementary Table 13. Supplementary Table Multiple progression free and overall survival analysis for patients treated with first-line pembrolizumab – markers at baseline and T2
	PFS
	 
	Multiple analysis
	 
	Shrunked
	 

	 
	 
	HR(95%CI)
	p value
	HR(95%CI)
	p value

	cfDNA ∆T2-T1
	<-0.11
	Ref
	
	Ref
	

	 
	≥-0.11
	2.45 (1.32;4.56)
	0.0046
	2.28 (1.23;4.25)
	0.0091

	VAF at T2
	<1.94
	Ref
	
	Ref
	

	 
	≥1.94
	2.68 (1.44;4.99)
	0.0019
	2.48 (1.33;4.61)
	0.0043

	C-index
	 
	0.701
	 
	0.6929
	 

	OS
	 
	Multiple analysis
	 
	Shrunked
	 

	 
	 
	HR(95%CI)
	p-value
	HR(95%CI)
	p value

	cfDNA ∆T2-T1
	<3.8
	Ref
	
	Ref
	

	
	≥3.8
	2.50 (1.32;4.76)
	0.0052
	2.26 (1.19;4.31)
	0.0125

	VAF at T2
	<1.94
	Ref
	 
	Ref
	 

	
	≥1.94
	2.79 (1.47;5.27)
	0.0016
	2.50 (1.32;4.73)
	0.0049

	C-index
	 
	0.723
	 
	0.713
	 



[bookmark: _GoBack]Supplementary Table 14. Distribution of first-line patients into the three risk groups category for progression-free survival, according to clinico-patological features and liquid biopsy results
	 
	 
	Low  (N=18) 
	 Intermediate (N=24) 
	 High (N=12) 

	cfDNA ∆T2-T1 
	<3.8
	18 (100.0%) 
	7 (29.2%) 
	 0 (0.0%) 

	
	≥3.8
	0 (0.0%)
	17 (70.8%)
	 12 (100.0%)

	VAF at T2 
	<1.94
	18 (100.0%) 
	17 (70.8%)
	 0 (0.0%) 

	
	≥1.94
	0 (0.0%)
	7 (29.2%) 
	 12 (100.0%)

	Progression free survival
	months (95%CI)
	17.5 (9.4;-)
	5.4 (3.8;11.3)
	1.9 (1.5;-)



Supplementary Table 15. Distribution of first-line patients into the three risk groups category for overall survival, according to clinico-patological features and liquid biopsy results
	 
	 
	 Low  (N=24) 
	 Intermediate (N=23) 
	 High (N=7)

	cfDNA ∆T2-T1 
	<3.8
	 24 (100.0%) 
	12 (52.2%)
	 0 (0.0%) 

	
	≥3.8
	0 (0.0%) 
	11 (47.8%)
	7 (100.0%)

	VAF at T2 
	<1.94
	 24 (100.0%) 
	11 (47.8%)
	 0 (0.0%) 

	
	≥1.94
	0 (0.0%) 
	12 (52.2%)
	7 (100.0%)

	Overall survival
	months (95%CI)
	29.5 (14.6;-)
	6.5 (5.5;21.2)
	1.8 (1.2;-)



Supplementary Table 16. Impact on progression free survival of molecular variables performed at time of radiological assessment (T3) for patients treated with first-line pembrolizumab achieving RR (Univariate analysis)
	
	
	PFS Univariate analysis

	
	
	n
	events
	Median PFS (95%CI)
	logrank
	HR(95%CI)
	P-value

	cfDNA at T3
	<9.16
	23
	15
	20.7 (10.4;NA)
	0.0049
	Ref
	

	
	>=9.16
	13
	12
	9.4 (5.7;11.3)
	
	3.02 (1.36;6.72)
	0.0066

	maxVAF at T3
	<1.13
	30
	21
	16.9 (10.3;37.9)
	0.0003
	Ref
	

	
	>=1.13
	6
	6
	7.0 (4.6;NA)
	
	5.69 (2.01;16.08)
	0.0010



Supplementary Table 17. Impact on overall survival of molecular variables performed at time of radiological assessment (T3) for patients treated with first-line pembrolizumab achieving RR (Univariate analysis)
	
	
	OS Univariate analysis

	
	
	n
	events
	Median OS (95%CI)
	logrank
	HR(95%CI)
	P-value

	cfDNA at T3
	<5.27
	11
	3
	-
	0.0072
	Ref
	

	
	>=5.27
	25
	18
	21.6 (12.2;32.1)
	
	4.72 (1.37;16.24)
	0.0140

	maxVAF at T3
	<1.03
	30
	16
	35.7 (21.6;-)
	0.0393
	Ref
	

	
	>=1.03
	6
	5
	12.8 (6.5;-)
	
	2.82 (1.02;7.84)
	0.0471




