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Fig. S1:
CONSORT Flow Diagram
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Fig.S1: CONSORT flow diagram. Current study utilizes the patient’s data (n=670) from a
cohort of patients with lung inflammatory condition (n=1200) who were referred by primary
health care to Karolinska University Hospital (KUH) for investigation for suspected LC, that
has been collected under the PEX-LC lung cancer investigation by Levitsky et. al., 20211 and
the figure is based on CONSORT 2010 flow diagram. Out of 670 patients, blood samples of
several patients (n=151) were not available for various reasons. The selection of patients to be
included (n=266) for current study was not random and selected from the cohort (n=519) to
suit the study accordingly. Due to logistical issues with the biobank, 253 out of 519 patients
were not available for inclusion in the study. PEA has been performed on patient’s blood
plasma (n=266) and medical records were retrieved. The patient cohort for current study is
composed with primary LC (n=183), no cancer (n=60) and other cancer (n=23) patients, where
14 patients (n=10 in primary LC group and n=4 in no cancer group) were exclude form
analysis due to missing value and not to full-fill the required data quality.
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Fig. S2: Dataset comprising 266 samples and 92 proteins. The figure presents proteins on the x-
axis, highlighting those among the 92 with the highest proportion of missing values. In this
figure, the rightmost column indicates the percentage of missing values for each protein, while
the adjacent columns display the count of proteins and samples showing specific levels of
missingness. Notably, 12 proteins (IL5, CD28, INF beta, I1L4, 1L13, IL2, INF gamma, TNF, IL35,
IL21, IL33, and IL1 alpha) alongside 14 patient’s sample demonstrated missing values exceeding
70% and 95%, respectively, leading to their exclusion from further analysis. Consequently, the
remaining dataset consisted of 80 proteins and 252 samples, where the highest observed missing
value rates were 27% for proteins and 17% for samples. To address these missing values, a
replacement value of 0 was applied, following to Olink's guidelines for handling missing data.
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Fig. S3: Principal component analysis (PCA) and 95% Hotelling ellipse to clarify the relationship
between NPX values and clinical information. (A) Top 5 PC explain 51.45% of variance where
top 2 together explained 37.7 % of variance, (B) Blue dotted line is the 95% Hotelling ellipse
over the score plot of first 2 PC and red circle is the sample those are outside of Hotelling ellipse.
The red-circled samples were retained as their inclusion or exclusion did not alter the relationship
between NPX values and clinical characteristics. (C) to (H) shows the distribution of different
clinical characteristics (Histology, stage, ordinal stage of LC and gender, age and smoking status
of patients) on the score plot between PC1 and PC2, with none showing any clustering pattern.



Table S1:

Single protein’s performance (Confounder factor, p-value, AUC, PPV, NPV and mean
expression) of patient’s group with primary LC and other cancer compared to no cancer. P values
p<0.05 are shown in grey.

Comparison Biomarkers Confounder | P value adjust Single Biomarker Mean Expression (SD)
groups factor (Prior / post) AUC | PPV | NPV | No Cancer Cancer
MMP12 Age, gender 0.00/0.00 064 | 083 | 033 7.71(0.69) | 8.31(1.26)
CD83 - 0.01/0.01 0.62 0.79 | 0.30 2.52(0.37) | 2.35(0.44)
TRAIL Age 0.01/0.02 0.63 0.82 0.32 8.22 (0.40) 8.05 (0.39)
GZMB - 0.04/0.04 058 | 0.78 | 0.29 4.41(0.78) | 3.91(0.73)
CD8A Age, smoking 0.01/0.02 061 | 082 | 033 | 9.95(0.75) | 9.66 (0.69)
GZMA? - 0.02/0.02 059 | 0.77 0.27 5.67 (0.42) | 5.50(0.48)
Primary LC FASLG Age, gender 0.02/0.04 059 | 079 | 030 | 5.87(0.58) | 5.65(0.55)
VS CCL19 - 0.03/0.03 0.60 0.80 0.30 9.78 (0.99) 9.46 (0.92)
no cancer CD5 - 0.02/0.03 060 | 080 | 031 4.69(0.41) | 454(0.41)
CCL20 - 0.89/0.89 0.52 075 | 0.24 6.56 (1.19) | 6.53 (1.24)
PDL2 Gender 0.05/0.11 056 | 0.77 0.26 2.06 (0.39) | 1.95(0.36)
MCP4 - 0.31/0.31 055 | 0.78 | 0.28 8.16 (0.58) | 8.04 (0.74)
MCP2 - 0.31/0.31 055 | 0.80 | 0.28 6.92 (0.66) | 6.80(0.81)
LAMP3 - 0.81/0.81 051 | 073 | 022 4.96 (0.68) | 4.93(0.78)
LAP_TGF betal - 0.72/0.72 0.52 0.76 0.26 1.63 (0.40) 1.61 (0.43)
MMP12 - 0.67/0.67 057 | 037 | 079 | 7.71(0.69) | 7.61(1.07)
CcD83 - 0.41/0.41 057 | 030 | 073 | 252(0.37) | 2.44(0.43)
TRAIL Age, smoking 0.53/0.78 0.55 0.34 0.76 8.22 (0.40) | 8.17 (0.25)
GZMB Gender 0.16/0.20 059 | 0.32 0.74 4.41(0.78) | 3.87(0.74)
CD8A - 0.08/0.08 0.63 | 0.37 0.78 9.95(0.75) | 9.62(0.73)
GZMA - 0.14/0.14 062 | 037 | 079 | 5.67(0.42) | 5.51(0.45)
Other Cancer FASLG Gender 0.23/0.18 056 | 031 | 0.73 5.87 (0.58) | 5.70(0.41)
Vs CCL19 - 0.12/0.12 064 | 035 | 0.77 9.78 (0.99) | 9.39(1.04)
No cancer CD5 - 0.92/0.92 061 | 035 | 081 | 4.69(0.41) | 4.67(0.77)
CCL20 - 0.01/0.01 069 | 040 | 081 6.56 (1.19) | 5.86 (0.54)
PDL2 - 0.01/0.01 070 | 046 | 084 2.06 (0.39) | 1.83(0.23)
MCP4 - 0.02/0.02 068 | 039 | 0.79 8.16 (0.58) | 7.79(0.72)
MCP2 - 0.05/0.05 064 | 039 | 077 6.92 (0.66) | 6.59 (0.71)
LAMP3 - 0.03/0.03 065 | 0.36 | 0.76 4.96 (0.68) | 4.58(0.70)
LAP_TGF_betal - 0.01/0.01 068 | 040 | 0.82 1.63 (0.40) | 1.39 (0.25)




Table S2:

Single protein’s performance (Confounder factor, p-value, AUC, PPV, NPV and mean
expression) of patient’s group with NSCLC and SCLC compared to no cancer. P values p<0.05
are shown in grey.

Comparison Biomarkers Confounder P value adjust Single Biomarker
groups factor (Prior / post) AUC | PPV | NPV
MMP12 Age 0.00/0.02 063 | 081 | 0.35
CD83 Smoking 0.00/0.00 063 | 0.78 | 0.32
TRAIL Age 0.00/0.02 0.63 0.80 0.33
GZMB? - 0.05/0.05 058 | 0.77 | 0.32
CD8A Smoking 0.02/0.01 0.60 0.80 0.34
GZMA - 0.02/0.02 059 | 0.76 | 0.29
CD4 Age, gender 0.05/0.05 0.57 0.76 0.29
Nsi'a‘rig’f no 1 ccLi - 0.03/0.03 060 | 078 | 033
CD5 - 0.01/0.01 061 | 079 | 0.33
L8 Age 0.07/0.16 058 | 079 | 031
PGF Age, gender 0.99/0.95 0.49 0.71 0.24
1L12 Smoking 0.83/0.84 050 | 0.73 | 0.26
CXCL13 - 0.29/0.29 054 | 0.76 | 0.28
FASLG Age, gender 0.03/0.07 0.59 0.77 0.31
CAIX Age 0.32/0.65 056 | 0.77 | 0.29
MMP12 - 0.00/0.01 0.76 | 0.39 | 0.86
CD83 - 0.71/0.71 0.46 0.21 0.77
TRAIL - 0.26/0.26 061 | 0.27 | 0.82
GZMB Gender 0.27/0.40 057 | 0.26 | 0.83
CD8A - 0.01/0.01 069 | 032 | 085
GZMA - 0.14/0.14 0.56 0.24 0.79
SCLC vs CD4 - 0.93/0.93 056 | 024 | 0.79
no cancer CCL19 - 0.32/0.32 056 | 0.23 | 0.79
CD5 - 0.58/0.58 049 | 020 | 0.76
L8 Age 0.00/0.02 073 | 042 | 088
PGF Age, gender 0.05/0.02 0.60 0.29 0.82
1L122 - 0.06 /0.06 060 | 031 | 085
CXCL13 - 0.04/0.04 0.62 | 030 | 0.83
FASLG Gender 0.02/0.00 0.67 | 033 | 087
CAIX - 0.04/0.04 0.65 | 0.37 | 0.87




Table S3:

Single protein’s performance (Confounder factor, p-value, AUC, PPV, NPV and mean expression)
of patient’s group with NSCLC, SCC and SCLC compared to no cancer. P values p<0.05 are shown

in grey.

Comparison Biomarkers Confounder P value adjust Single Biomarker
groups factor (Prior / post) AUC | PPV | NPV
TRAIL Age 0.01/0.03 062 | 0.76 | 0.37
CD8A Age, smoking 0.01/0.01 062 | 0.77 | 042
HO_1 - 0.03/0.03 0.59 0.72 | 0.35
CD83? Gender, smoking 0.00/0.00 0.64 0.76 | 0.39
ADC vs CD5 - 0.01/0.01 0.62 0.75 | 0.38
no cancer CCL19 - 0.02/0.02 0.62 0.76 | 041
FASLG Age, gender 0.02/0.04 0.60 0.75 | 0.39
GZMA - 0.01/0.01 0.61 0.72 | 0.35
MMP12 Age, smoking 0.03/0.18 0.60 | 0.74 | 0.37
VEGFA Age, gender 0.44/0.27 0.54 0.74 | 0.36
TRAIL - 0.02/0.02 065 | 051 | 0.76
CD8A - 0.65/0.65 053 | 0.37 | 0.64
HO_1 - 0.26/0.26 056 | 0.37 | 0.64
CD83 - 0.22/0.22 058 | 0.37 | 0.65
SCCvs CD5 - 0.21/0.21 059 | 045 | 0.73
no cancer CCL19 - 0.43/0.43 053 | 0.38 | 0.65
FASLG Age 0.32/0.64 054 | 0.36 | 0.64
GZMA - 0.53/0.53 053 | 0.36 | 0.63
MMP12 - 0.00/0.00 0.74 | 0.60 | 0.80
VEGFA - 0.01/0.01 0.62 | 043 | 0.69
TRAIL - 0.26/0.26 061 | 0.27 | 0.82
CD8A - 0.01/0.01 069 | 0.32 | 0.85
HO_1 Gender 0.38/0.16 0.60 | 0.26 | 0.82
CD83 - 0.71/0.71 0.46 0.21 | 0.77
SCLCvs CD5 - 0.58/0.58 049 | 0.20 | 0.76
no cancer CCL19 - 0.32/0.32 0.56 023 | 0.79
FASLG Gender 0.02/0.00 0.67 | 0.33 | 0.87
GZMA - 0.14/0.14 0.56 0.24 | 0.79
MMP12 - 0.00/0.00 0.76 | 0.39 | 0.86
VEGFA Gender 0.08/0.01 058 | 0.23 | 0.79




Table S4:

Area under ROC curve, Youden index, Sensitivity and Specificity of different cohort LC patients
for panels of proteins.

Stage based

Histology based stratification

stratification

Full patient
cohort

.
Early Stage Advanced Stage g

©

9 9 g 5

9| 8 8 g 3|9 % 8 g g|lee B 8 g 2=

o 2 < 7] n o 2 < a 7] o 2 < 7] ) o

Panell | o075 | 074 074 079 08 | 072 072 073 076 089 | 08L 080 077 0.97 091 | 0.66

13 Panel2 | o057 | 057 058 056 064 | 061 060 062 054 081 | 064 065 063 0.75 055 | 0.57
o Panel3 | 059 | 061 063 065 064 | 061 061 066 062 074 | 056 058 059 0.74 064 | 0.66
D: o| Panel4 | 075 | 075 075 077 08 | 067 067 069 069 091 | 084 08 085 0.98 084 | 078
3 g Panel5 | 071 | 073 074 074 074 | 066 067 069 076 086 | 083 086 086 1.00 086 | 0.80
§ ©| Panel6 | 060 | 060 060 066 064 | 064 065 065 070 080 | 063 063 061 0.77 069 | 0.80
o Panel7 | 076 | 075 074 080 094 | 074 073 074 077 098 | 08L 080 078 0.98 093 | 0.67
< Panel8 | 072 | o075 074 085 091 | 072 072 073 083 095 | 083 08 079 1.00 093 | 075
Panel9 | 076 | 076 074 085 09 | 075 074 075 084 100 | 083 08 079 1.00 096 | 0.76

Panel 1 | 3670 | 3550 3490 4200 51.80 | 31.80 3330 2750 4170 8040 | 4640 4260 40.10 9110  69.30 | 21.60
Panel2 | 420 | 730 540 760 2500 | 1490 1150  9.80 1900 3320 | 17.60 2460 12.80 3240  -7.80 | 16.30

3 Panel3 | 790 | 790 1870 2450 1610 | 21.70 1310 3090 1780 4250 | 000  7.60 560 3100 3100 | 30.30
E Panel 4 | 3610 | 39.00 3650 4870 5620 | 18.70 27.60 27.40 3510 8390 | 55.00 6140 5450  96.40  50.90 | 44.60
S Panel 5 | 2540 | 3010 3450 3390 2320 | 2170 2210 1870 3030  72.90 | 53.80 5260 51.00 100.00  49.20 | 46.20
3 Panel 6 | 1550 | 1510 1220 2190 1430 | 2270 2020 2210 1550  46.10 | 20.80 27.80 1630  27.00  17.60 | 49.70
§ Panel 7 | 37.30 | 3550 3570 4740 8130 | 3480 3330 3100 4820  89.30 | 5400 5320 4910 9290  72.80 | 23.40
Panel 8 | 2520 | 39.60 3750 4870 59.80 | 2520 3070 3460 5660 9110 | 51.00 51.00 4730 100.00  63.50 | 42.80

Panel 9 | 40.10 | 3840 3670 51.80 8310 | 3830 4240 31.00 51.80 10000 | 5420 56.20 4550 100.00  74.60 | 36.60
Panel1 | 069 | 069 069 069 075 | 064 065 060 067 100 [ 075 073 072 1.00 089 | 0.61
Panel2 | o058 | 057 054 047 063 | 058 053 054 062 060 | 057 060 057 0.56 033 | o061
Panel3 | 056 | 05 062 066 063 | 066 058 070 057 080 | 050 054 056 0.67 067 | 0.70

-‘? Panel4 | 068 | 069 070 072 081 | 065 062 067 062 100 | 076 08l 076 1.00 0.78 | 0.70
jg Panel5 | 067 | 069 072 063 063 | 066 067 054 057 080 | 08 079 078 1.00 078 | 0.78
5 Panel6 | 058 | 058 057 059 050 | 060 058 060 048 080 | 058 064 057 0.56 044 | 0.78
@ Panel 7 | 069 | 069 070 069 094 | 069 065 061 071 100 | 074 075 076 1.00 0.89 | 0.61
Panel8 | 063 | 068 070 072 08L | 063 063 067 076 100 [ 078 078 076 1.00 078 | 0.70
Panel9 | 071 | 069 069 075 094 | 069 069 061 071 100 | 079 079 076 1.00 0.89 | 0.65
Panel1 | 068 | 066 066 073 077 | 068 068 068 075 080 | 071 070 068 0.91 0.80 | 0.61
Panel2 | 046 | 050 052 061 063 | 057 059 055 057 073 | 061 064 055 0.77 059 | 055

> Panel3 | 052 | 052 057 059 054 | 055 055 061 061 063 | 050 054 050 0.64 0.64 | 0.61
5 Panel 4 | 068 | 070 066 077 075 | 054 066 061 073 084 | 079 080 079 0.96 082 | 075
g Panel5 | 059 | 061 063 071 061 | 055 055 064 073 093 | 073 073 073 1.00 071 | 0.68
S | Panel6 | 057 | 057 055 063 064 | 063 063 063 068 066 | 063 064 059 0.71 073 | 071
@ Panel 7 | o068 | o066 066 079 088 | 066 068 070 077 089 | 080 079 073 0.93 084 | 0.63
Panel8 | 063 | 07. 068 077 079 | 063 068 068 080 091 | 073 073 071 1.00 0.86 | 0.73
Panel9 | o070 | o070 068 077 089 | 070 073 070  0.80 100 [ 075 077 070 1.00 086 | 071




Table S5:

Area under ROC curve of different cohort of LC patients for all the panels of proteins combinedly and
individually respectively.

= Histology based Stage based stratification 5
< stratification Early Stage Advanced Stage §
O
3 O 3 O 3 (&) ;
(@] (] Q Q ] (@] Q Q Q — 6] Q o Q | e
=2 & % §§ |2 2 2 8 88| 2 T 8 8|58
Sample size (N) | 173 157 125 32 16 83 78 57 21 5 72 63 54 9 9 23
Combined | 0.75 | 074 074 079 088 | 072 072 073 076 089 | 081 080 0.77 097 0.91 | 0.66
CD83 | 0.62 | 0.63 0.64 0.58 0.54 060 060 062 054 064 | 064 064 065 062 058 | 057
P1 GZMA | 059 | 059 0.61 0.53 0.56 061 062 064 055 055 | 059 059 062 061 059 | 0.62
GZMB | 058 | 058 057 061 057 | 063 064 063 066 050 | 047 048 052 052 0.66 | 059
CD8A | 061 | 0.60 061 0.53 0.69 058 057 061 052 064 | 062 062 062 060 0.67 | 0.63
MMP12 | 0.64 | 0.63 0.60 0.74 0.76 058 057 054 065 068 | 069 068 064 091 0.76 | 057
Combined | 057 | 057 058 056 0.64 | 061 060 062 054 081 | 064 065 063 075 055|057
CCL23 | 051 | 051 049 053 050 |[058 056 057 054 076 | 061 061 059 074 057 | 051
P2 TIE2 | 058 | 058 0.60 051 061 | 059 058 060 053 077 | 058 058 060 054 048 | 0.55
CSF1|054| 054 056 054 051 |060 060 062 053 067 | 054 054 049 071 056 | 057
Combined | 059 | 061 063 065 064 | 061 061 066 062 074 | 056 058 059 074 0.64 | 0.66
Gal 9 | 056 | 056 056 057 050 |059 058 060 053 071 | 052 053 051 065 054 | 0.58
P3 PDCD1 | 057 | 057 0.60 053 055 | 060 059 064 053 069 | 054 054 056 056 0.50 | 047
CD4 | 056 | 057 059 049 044 | 056 056 061 056 058 | 046 056 056 053 043 | 0.61
HO 1|057| 059 059 056 060 |058 058 060 053 051 ) 055 058 056 065 066 | 0.6
Combined | 0.75 | 075 075 077 080 | 067 067 069 069 091 | 084 085 085 098 0.84 | 0.78
TRAIL | 062 | 063 062 065 061 | 058 059 060 057 052 | 067 067 064 087 062 | 055
CD5 | 060 | 061 0.62 059 049 | 057 057 059 054 058 | 062 064 063 066 049 | 0.61
CCL19 | 060 | 060 062 053 056 |[059 059 062 050 066 | 061 061 0.63 047 056 | 0.64
FASLG | 059 | 058 060 054 067 | 057 056 058 050 073 | 061 060 0.60 064 067 | 0.56
pa VEGFA | 056 | 056 054 062 058 | 052 052 055 056 060 | 065 066 0.63 080 0.63 | 0.59
IL8 | 060 | 058 058 060 073 |051 051 050 054 053 | 070 068 066 0.83 0.80 | 054
CXCL13 | 055 | 054 052 060 062 | 050 05 054 060 048 | 061 060 059 071 0.67 | 0.60
CAIX | 056 | 056 054 060 065 | 056 056 055 059 047 | 056 055 053 065 0.66 | 0.60
PGF | 050 | 051 054 058 059 |051 051 054 057 056 | 048 05 048 066 0.61 | 0.49
IL12 | 051 | 050 051 053 060 | 052 051 054 057 071 ] 051 052 048 050 0.59 | 050
Combined | 0.71 | 073 074 074 074 | 066 067 069 076 086 | 083 086 086 1.00 0.86 | 0.80
TNFRSF12A | 057 | 057 056 059 057 | 048 048 049 061 053 | 063 063 063 060 0.60 | 0.53
MCP_3 | 055 | 056 054 060 054 | 049 049 054 056 054 | 064 065 064 072 055 049
FGF2 | 054 | 055 056 053 055 | 053 053 050 059 057 | 061 063 060 0.85 045 | 055
IL7 | 054 | 054 054 055 057 |053 053 053 056 054 | 064 064 061 083 0.60 | 053
ICOSLG | 058 | 058 058 059 053 | 054 054 054 047 058 | 062 063 062 074 054 | 051
ANG_1 | 055 | 055 055 052 062 |052 053 051 059 056 | 062 062 060 071 0.62 | 057
IL10 | 058 | 060 060 058 052 | 065 065 067 059 066 | 052 051 051 050 0.61 | 046
CX3CL1 | 050 | 050 051 052 052 | 056 056 052 059 051 | 055 054 054 065 050 | 0.53
P5 CD244 | 055 | 055 056 0.52 0.51 055 055 055 056 054 | 056 057 059 057 054 | 050
MMP7 | 054 | 054 055 051 054 | 053 052 047 051 062 | 056 058 060 054 057|057
HGF | 056 | 055 046 060 062 | 049 049 051 050 049 | 062 062 059 084 0.65| 0.54
IL6 | 052 | 052 051 064 049 | 055 045 059 057 063 | 060 061 057 0.84 054 | 057
CD40 L | 052 | 052 052 052 055 |057 057 056 061 059 | 051 053 050 071 059 | 0.61
MIC_A B | 052 | 053 056 057 062 |052 052 054 053 048 | 049 052 057 074 073 | 053
CXCL11 | 050 | 050 049 053 057 | 053 053 053 052 054 | 055 046 051 074 0.60 | 0.61
TNFSF14 | 050 | 049 052 055 053 | 059 058 059 058 062 | 058 057 053 084 063 | 059
EGF | 051 | 049 052 053 051 |[056 056 053 063 049 | 055 056 054 069 052 | 059
CASP 8 | 053 | 053 053 046 054 | 060 059 059 059 065| 052 053 052 061 045 | 061
Combined | 0.60 | 060 0.60 066 0.64 | 064 065 065 070 0.80 | 063 0.63 061 077 0.69 | 0.80
PD L2 | 056 | 056 057 052 051 |058 058 060 053 064 | 054 054 055 049 052 | 0.70
CCL20 | 052 | 052 052 052 053 |[057 057 056 058 056 | 055 055 052 069 058 | 0.69
P6 MCP_ 4 | 055 | 055 055 056 058 | 058 058 059 057 054 | 054 052 053 048 064 | 0.68
MCP_2 | 055 | 056 055 059 050 | 057 059 058 061 063 | 055 055 055 054 060 | 0.64
LAMP3 | 051 | 052 054 057 046 | 054 054 051 062 051 | 056 057 057 053 048 | 0.65
LAP TGF betal | 052 | 053 054 049 054 | 058 058 058 058 038 | 052 051 051 065 057 |0.68
P7 P1+P2 | 076 | 075 074 080 094 | 074 073 074 077 098 | 081 080 078 0.98 0.93 | 0.67
P8 P1L+P3 | 072 | 075 074 085 091 [072 072 073 083 095 | 083 083 079 100 0.93 | 0.75
P9 P1+P2+P3 | 076 | 076 074 085 096 |075 074 075 084 100 | 083 0.83 079 100 0.96 | 0.76







