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Table S1. Characteristics of first-line patients.
Total Undetectable Baseline Detectable Baseline
ctDNA ctDNA P
n (i’lderivah’on + nvalidation) 58 (26 + 32) 33 (14 + 19) 25 (12 + 13) -
Age 65.5 66.6 64.1 0.520
m (Q1—Q3) (59.5—75.7) (60.4—79) (59—72) ’
Tumor thickness 3.6 3.3 4 0.862
m (Q1—Q3) (1.6—5) (1.7—4.9) (1.4—5.8) ’
f 2. 2.1 .
Number of metastases 8 3.8 <0.0001
m (Q1—Q3) (2.0—3.8) (2—2) (2—5)
Baseline LDH 381.0 204.3 539.9 0.003
TU/L; m (Q1—Q3) (180.1—414.5) (174—227.2) (203—516.5) ’
Total Undetectable Baseline Detectable Baseline
ctDNA ctDNA
M 22 7 (32%) 15 (68%)
Gender F 36 26 (72%) 10 (28%) 0.006
III 24 19 (79%) 5 (21%)
Stage v 34 14 (41%) 20 (59%) 0.007
. Yes 21 11 (52%) 10 (48%)
Ul t .848
ceration No 21 13 (62%) 8 (38%) 0
Presence of lymph node Yes 41 19 (46%) 22 (54%) 0.019
metastasis No 17 14 (82%) 3 (18%) '
. Yes 33 19 (58%) 14 (42%)
P f 1.
resence of cutaneous metastasis No 25 14 (56%) 11 (44%) 000
Presence of pulmonary Yes 14 5 (36%) 9 (64%) 0120
metastasis No 44 28 (64%) 16 (36%) '
. Yes 6 3 (50%) 3 (50%)
P f 1 metast 1.
resence of cerebral metastasis No 5 30 (58%) 22 (42%) 000
. . Yes 15 3 (20%) 12 (80%)
P f 1 .002
resence of abdominal metastasis No 13 30 (70%) 13 (30%) 0.00
. Yes 15 2 (13%) 13 (87%)
Presence of bone metastasis No 43 31 (72%) 12 (28%) 0.0002
NRAS 51 28 (55%) 23 (45%)
Mutated gene BRAF 7 5 (71%) 2 (29%) 0.687
>426 TU/L (2x ULN) 9 0 9 (100%)
Baseline LDH <426 TU/L (2x ULN) 29 18 (62%) 11 (38%) 0.001
Undetermined 20 15 (75%) 5 (25%)
Nivolumab monotherapy 51 30 (59%) 21 (41%)
Treat t 4
reatmen Nivolumab + Ipilimumab 7 3 (43%) 4 (57%) 0450

ULN: upper limit of normal
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Figure S1. Prognostic value of baseline ctDNA detection in pooled analysis : Kaplan-Meier estimate of the PFS (A) and OS
(B) depending on ctDNA detection at the initiation of first-line immunotherapy; Kaplan-Meier estimate of PFS (C) and OS
(D) depending on ctDNA detection at the initiation of an immunotherapy beyond the first line.
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Subgroup n HR 95% CI

Overall 57 —a— 7.143 [2.355;21.669]
Sex

Male 22 —a— 4.848 [1.037;47.713]

Female 36 —a— 6.685 [1.888;28.179]
Age at sampling

> 68 years 29 —a— 6.833 [1.955;35.753]

< 68 years 29 —a— 6.042 [1.201;59.082]
Stage at sampling

Stage III 24 —a— 3.368 [0.545;18.042]

Stage IV 34 —a— 9.079 [2.211;83.230]
Mutated gene

NRAS 51 —a— 5.614 [2.082;18.475]

BRAF 7 . L { 6.000  [0.320;875.521]
Treatment

Nivolumab monotherapy 51 —a— 9.540 [3.217;37.528]

Nivolumab + Ipilimumab 7 I L | 0.471 [0.037,6.055]
Thickness

>2.3 mm 22 P 7.056 [1.390;69.374]

<2.3 mm 23 —a— 4.880 [1.356;20.855]
Ulceration

Yes 21 —a— 6.567 [1.369;63.331]

No 21 F L i 22.361  [2.520;2940.303]
Baseline LDH (IU/L)

> 426 9 Not evaluable

<426 29 —a— 6.725 [1.778;36.246]
Number of metastases

>2 23 k L { 15.234  [1.973;1958.451]

<2 35 —a— 3.711 [0.949;14.533]
Presence of lymph node metastasis

Yes 41 —a— 5.351 [1.621;27.258]

No 17 k i J 29.236  [2.335;4054.253]
Presence of cutaneous metastasis

Yes 33 —a— 8.403 [2.554;35.312]

No 25 [ L d 14.905  [1.687;1957.802]
Presence of pulmonary metastasis

Yes 14 k i { 24184 [2.925;3151.894]

No 44 —a— 2.944 [0.887;10.695]
Presence of abdominal metastasis

Yes 15 —a— 0.788 [0.144;7.908]

No 43 —a— 10.013 [3.115;40.711]
Presence of cerebral metastasis

Yes 6 F L ! 5.000  [0.407;689.614]

No 52 —a— 6.168 [2.239;20.584]
Presence of bone metastasis

Yes 15 t L ! 3.135  [0.379;407.628]

No 43 —a— 4.094 [1.149;15.400]
Multivariate analysis 57

Adjustment on stage, treatment,

mutated gene, LDH activity, number ' - .

of metastasis, presence of lymph node, 10.520  [1.828;60.545]

cutaneous, pulmonary, abdominal,

cerebral or bone metastasis

0.01 0.1 1 10 100 1000 10000
Hazard ratio for death (95% confidence interval)
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Good prognosis if ctDNA detection <€ » Poor prognosis if ctDNA detection

Figure S2. Forest plot of OS in subgroup and multivariate analysis, according to ctDNA detectability at the initiation of
first-line immunotherapy.
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Subgroup n HR 95% CI

Overall 57 —a— 3.704 [1.537;8.926]
Sex

Male 22 —a— 1.604 [0.555;5.462]

Female 36 ) { 3.894 [0.985;15.547]
Age at sampling

> 68 years 29 —a— 4.628 [1.423;18.795]

< 68 years 29 H—a— 2.603  [0.812;2.618]
Stage at sampling

Stage III 24 I L i 1.239 [0.231;4.661]

Stage IV 34 I ) { 10.700 [2.565;98.635]
Mutated gene

NRAS 51 —a— 3.235 [1.372;8.089]

BRAF 7 I s 6.000 [0.320;875.521]
Treatment

Nivolumab monotherapy 51 —a— 4.120 [1.709;10.724]

Nivolumab + Ipilimumab 7 I s | 1.225 [0.098;15.300]
Thickness

>2.3mm 2 — - 1471 [0.391;5.243]

<23 mm 23 I s i 8.184 [2.004;45.943]
Ulceration

Yes 21 L i 4.487 [1.042;25.855]

No 21 H—a— 3.202 [0.898;12.024]
Baseline LDH (IU/L)

> 426 9 Not evaluable

<426 29 —a— 3.759 [1.191;13.339]
Number of metastases

>2 23 i i 3.480 [1.010;18.086]

<2 35 I » i 2210 [0.520;7.936]
Presence of lymph node metastasis

Yes 41 —a— 2.389 [0.951;6.607]

No 17 I i 9.482 [1.253;104.089]
Presence of cutaneous metastasis

Yes 33 —— 3.184 [1.040;10.465]

No 25 I L J 5.258 [1.394;28.287]
Presence of pulmonary metastasis

Yes 14 = | 4716 [0.996;45.593]

No 44 H—a— 2534 [0.896;7.172]
Presence of abdominal metastasis

Yes 15 ' = 4622 [0.540;604.471]

No 43 —a— 3.606 [1.344;9.716]
Presence of cerebral metastasis

Yes 6 F i 3.000  [0.160;437.761]

No 52 —a— 3.4698 [1.481,8.603]
Presence of bone metastasis

Yes 15 F L 5.000 [0.611;649.39]

No 43 —a— 2321 [0.737:6.727]
Multivariate analysis 57

Adjustment on age, gender, stage,

mutated gene, treatment, LDH,

thickness, ulceration, number of

; . = | 5517  [1.223;24.899]

metastasis, presence of lymph node,

cutaneous, pulmonary, abdominal,

cerebral or bone metastasis
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Figure S3. Forest plot of PFS in subgroup and multivariate analysis, according to ctDNA detectability at the initiation of
first-line immunotherapy.



