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Table S1. Elemental concentration in human serum samples. Healthy Control (HC), Lung cancer (LC), Chronic Obstructive Pulmonary Disease (COPD), COPD patients 
who developed LC during the follow-up (COPD-LC), very severe COPD (COPD-vs), severe COPD (COPD-s), moderate COPD (COPD-mo) and mild COPD (COPD-mi); 
LOD: Limit of detection.  

Groups 
Parameters 

(ng g-1) 
Mg Al V Mn Fe Co Ni Cu Zn Cr As Mo Se Cd Sb W Tl Pb U 

HC 

MEDIAN 15509.24 3.02 0.06 1.03 965.46 0.16 2.17 925.96 659.94 1.00 16.54 0.66 81.40 0.04 1.36 0.07 0.04 1.14 0.07 
SEM 1217.79 0.36 0.01 0.07 103.52 0.02 0.26 100.92 56.11 0.10 1.47 0.16 3.60 0.01 0.14 0.02 0.01 0.15 0.02 
MAX 27513.22 8.11 0.41 2.39 3004.93 0.74 7.95 3473.49 1862.14 3.64 52.43 6.23 134.90 0.18 4.11 0.84 0.29 3.87 0.79 
MIN <LOD <LOD <LOD 0.40 11.01 0.01 <LOD 4.93 27.20 0.15 <LOD <LOD 31.54 <LOD <LOD <LOD 0.01 <LOD <LOD 

LC 

MEDIAN 14842.35 6.38 0.05 1.29 954.42 0.18 2.51 681.01 526.11 1.82 22.39 0.46 78.27 0.05 1.08 0.08 0.03 2.14 0.05 
SEM 744.61 0.42 0.01 0.07 86.47 0.04 0.27 38.96 33.01 0.54 0.89 0.06 4.84 0.01 0.08 0.01 0.00 0.11 0.01 
MAX 23819.81 9.54 0.46 2.50 3304.65 1.71 6.64 1447.83 1579.67 25.17 51.24 1.71 176.27 0.15 2.96 0.31 0.10 3.73 0.41 
MIN 2687.87 < LOD <LOD 0.40 192.61 0.01 <LOD 160.85 141.64 0.62 13.02 <LOD 43.53 <LOD <LOD <LOD 0.01 0.01 <LOD 

COPD 

MEDIAN 22650.46 2.08 0.06 0.95 927.10 0.22 1.44 1024.99 701.17 0.68 11.49 0.61 89.72 0.02 2.03 0.08 0.03 0.95 0.05 
SEM 988.00 0.20 0.01 0.13 74.40 0.07 0.09 54.67 40.48 0.05 1.03 0.08 4.14 0.00 0.16 0.02 0.00 0.16 0.01 
MAX 32825.56 4.24 0.32 5.36 2595.21 3.84 4.07 1806.49 1438.55 3.38 44.53 3.73 153.16 0.16 4.44 0.80 0.08 6.38 0.52 
MIN < LOD <LOD <LOD <LOD 5.16 <LOD 0.81 2.13 12.00 0.27 <LOD <LOD <LOD <LOD <LOD 0.02 0.01 <LOD 0.01 

COPD-LC 

MEDIAN 24849.43 0.06 0.02 0.42 961.41 0.18 2.97 959.26 1017.81 0.62 3.78 0.54 108.41 0.01 1.86 0.05 0.02 0.05 0.02 
SEM 644.68 0.01 0.01 0.04 54.77 0.04 0.07 45.08 62.15 0.01 0.42 0.06 2.24 0.00 0.14 0.00 0.00 0.03 0.00 
MAX 29399.91 0.25 0.12 0.90 1656.91 0.98 3.93 1479.91 1851.67 0.71 8.76 1.31 140.22 0.02 4.58 0.07 0.04 0.59 0.03 
MIN 14659.82 < LOD <LOD 0.11 380.60 0.04 2.39 535.35 468.37 0.53 0.35 <LOD 79.11 <LOD 0.46 0.03 0.01 <LOD 0.02 

COPD-mi 

MEDIAN 21914.01 2.14 0.06 0.90 874.89 0.29 1.51 937.78 699.94 0.73 10.40 0.55 84.72 0.02 1.89 0.05 0.03 0.94 0.03 
SEM 1150.35 0.21 0.01 0.10 64.01 0.10 0.10 55.90 44.62 0.07 0.89 0.04 4.36 0.00 0.16 0.01 0.00 0.16 0.00 
MAX 32825.56 4.24 0.20 3.44 1844.76 3.84 3.79 1806.49 1371.43 3.38 21.43 1.25 137.11 0.16 3.93 0.28 0.06 5.47 0.08 
MIN < LOD < LOD <LOD <LOD 5.16 <LOD 0.81 2.13 12.00 0.27 <LOD <LOD <LOD <LOD <LOD 0.02 0.01 <LOD 0.01 

COPD-mo 

MEDIAN 25859.84 1.43 0.05 0.44 822.19 0.20 1.74 1084.55 702.95 0.63 12.61 0.58 104.07 0.02 2.32 0.14 0.02 0.86 0.03 
SEM 629.20 0.21 0.01 0.03 52.09 0.02 0.14 38.34 25.05 0.01 2.03 0.05 3.53 0.00 0.20 0.04 0.00 0.13 0.00 
MAX 31387.92 2.89 0.13 0.86 1607.28 0.46 4.07 1309.29 973.62 0.85 44.53 1.29 143.64 0.04 4.21 0.80 0.03 1.89 0.06 
MIN 18925.88 <LOD <LOD 0.16 517.01 0.08 1.05 531.61 544.42 0.53 1.80 0.36 73.54 <LOD <LOD <LOD <LOD <LOD <LOD 

COPD-s 

MEDIAN 25616.74 0.66 0.04 0.68 1290.08 0.26 1.11 1224.68 872.30 0.63 7.10 0.84 101.16 0.01 1.63 0.06 0.02 0.36 0.03 
SEM 621.44 0.17 0.01 0.04 80.94 0.04 0.02 54.53 36.06 0.01 1.09 0.08 3.59 0.00 0.20 0.00 0.00 0.07 0.00 
MAX 29707.92 2.83 0.18 1.00 2159.52 0.68 1.28 1722.26 1186.07 0.73 20.36 1.74 142.33 0.03 3.69 0.08 0.02 1.09 0.05 
MIN 17624.57 <LOD <LOD 0.17 375.66 0.05 0.88 713.06 465.13 0.56 0.76 0.08 70.57 <LOD <LOD 0.02 0.01 <LOD 0.02 

COPD-vs 

MEDIAN 21313.86 2.85 0.08 1.33 893.54 0.12 1.35 1053.77 629.07 0.65 14.65 0.62 87.20 0.03 2.32 0.10 0.03 1.28 0.08 
SEM 877.65 0.12 0.01 0.18 87.98 0.01 0.08 55.19 37.49 0.02 0.28 0.12 3.98 0.00 0.13 0.02 0.00 0.19 0.02 
MAX 31005.20 4.00 0.32 5.36 2595.21 0.25 3.49 1763.68 1438.55 1.20 19.16 3.73 153.16 0.07 4.44 0.56 0.08 6.38 0.52 
MIN 10693.36 <LOD <LOD 0.17 274.44 0.04 0.89 379.53 278.66 0.50 11.78 0.09 37.27 <LOD 1.31 0.03 0.02 0.12 0.02 

LOD 0.08 0.06 0.02 0.04 0.05 0.05 0.04 0.05 0.07 0.04 0.03 0.04 0.03 0.01 0.04 0.04 0.02 0.04 0.02 
 

 

  



Table S2. Fold changes, p-values from Krustal-Wallis test for significant differences and AUC values from ROC curves calculated using the concentration of elements in 
human serum. There were not any significant differences found between the comparisons: COPD-mo vs COPD-mi, COPD-se vs COPD-mi, COPD-vs vs COPD-mi, COPD-s 
vs COPD-mo. Significant differences (p˂0.05) are shown in the table in red color. FC: fold change; AUC: area under the curve of the receiver operating curve (ROC); NS: not 
significant; HC: Healthy control; LC: lung cancer; COPD: chronic obstructively pulmonary disease; COPD-LC: patients who developed LC during the follow-up; COPD-vs: 
very severe COPD; COPD-s: severe COPD, COPD-mo: moderate COPD and COPD-mi: mild COPD. 

Comparison Values 
Elements 

Al As Cd Co Cr Cu Fe Mg Mn Mo Ni Pb Sb Se Tl U V W Zn 

 LC/HC 
FC 2.35 1.35 1.23 1.16 1.82 0.74 0.99 0.96 1.26 0.71 1.16 1.87 0.80 0.96 0.87 0.74 0.84 1.18 0.80 

p-value 0.00 0.00 NS NS NS NS NS NS 0.00 NS NS 0.00 NS NS NS NS NS NS NS 
AUC 0.82 0.77 - - - - - - 0.70 - - 0.89 - - - - - - - 

COPD/HC 
FC 0.81 0.68 0.59 1.20 0.88 1.00 0.89 1.38 0.81 0.94 1.09 0.92 1.33 1.05 0.67 0.56 0.91 1.31 1.04 
p NS 0.00 0.02 NS NS NS NS 0.00 NS NS NS NS 0.01 NS 0.04 NS NS NS NS 

AUC - <0.70 <0.70 - - - - 0.73 - - - - <0.70 - <0.70 - - - - 

LC/COPD 
FC 4.03 2.16 2.51 0.99 2.65 0.69 1.12 0.67 1.60 0.86 1.25 2.74 0.57 0.89 1.25 1.29 1.04 1.16 0.75 

p-value 0.00 0.00 0.00 NS 0.01 0.00 NS 0.00 0.00 NS NS 0.00 0.00 NS 0.01 NS NS NS 0.00 
AUC 0.88 0.96 <0.70 - 0.91 0.78 - 0.84 0.83 - - 0.90 0.79 - - - - - <0.70 

 COPD-LC/HC 
FC 0.02 0.23 0.08 1.12 0.63 1.04 1.00 1.60 0.41 0.82 1.37 0.04 1.37 1.33 0.57 0.34 0.42 0.72 1.54 

p-value 0.00 0.00 0.01 NS NS NS NS 0.00 0.00 NS 0.00 0.00 NS 0.00 NS NS NS NS NS 
AUC 0.71 0.79 0.83 - 0.74 - - 0.80 0.89 - 0.89 0.90 - 0.78 - - - - - 

COPD-mi/HC 
FC 0.71 0.63 0.63 1.84 0.73 1.01 0.91 1.41 0.88 0.84 0.69 0.82 1.39 1.04 0.76 0.42 1.02 0.76 1.06 

p-value NS 0.00 NS NS NS NS NS 0.00 NS NS NS NS NS NS NS NS NS NS NS 
AUC - 0.71 - - - - - 0.71 - - - - - - - - - - - 

COPD-mo/HC 
FC 0.47 0.76 0.41 1.25 0.64 1.17 0.85 1.67 0.43 0.88 0.80 0.75 1.71 1.28 0.61 0.37 0.81 1.96 1.07 

p-value NS NS NS NS NS NS NS 0.00 0.00 NS NS NS NS NS NS NS NS NS NS 
AUC - - - - 0.72 0.72 - 0.84 0.91 - - - - - - - - - - 

COPD-s/HC 
FC 0.22 0.43 0.20 1.65 0.63 1.32 1.34 1.65 0.66 1.28 0.51 0.31 1.20 1.24 0.50 0.39 0.69 0.83 1.32 

p-value NS NS NS NS NS NS NS 0.00 NS NS NS NS NS NS NS NS NS NS NS 
AUC - - - - - - - 0.85 - - - - - - - - - - - 

COPD-vs/ HC 
FC 0.94 0.89 0.80 0.74 0.65 1.14 0.93 1.37 1.29 0.95 0.62 1.12 1.71 1.07 0.84 1.14 1.39 1.38 0.95 

p-value NS NS NS NS NS NS NS NS NS NS NS NS 0.01 NS NS 0.00 NS 0.00 NS 
AUC - - - - - - - - - - - - 0.71 - - 0.73 - 0.73 - 

LC/COPD-LC 
FC 109.90 5.94 15.11 1.21 2.88 0.73 1.09 0.62 3.32 0.96 0.70 43.97 0.58 0.72 1.52 2.24 2.40 1.65 0.52 

p-value 0.00 0.00 0.00 NS NS 0.01 NS 0.00 0.00 NS NS 0.00 0.00 0.02 0.01 NS NS NS 0.00 
AUC 0.94 1.00 0.85 - - 0.75 - 0.93 0.99 - - 0.99 0.80 0.80 0.83 0.77   0.71 0.87 

LC/COPD-mi 
FC 3.33 2.15 1.96 0.63 2.48 0.73 1.09 0.68 1.43 0.84 1.66 2.28 0.57 0.92 1.14 1.76 0.82 1.57 0.75 

p-value 0.00 0.00 0.01 NS NS 0.00 NS 0.00 0.00 NS NS 0.00 0.00 NS NS NS NS NS NS 
AUC 0.87 0.97 - - 0.85 0.73 - - 0.78 - - 0.86 0.74 - - - - - - 

LC/COPD-mo 
FC 4.97 1.78 2.98 0.92 2.87 0.63 1.16 0.57 2.92 0.80 1.44 2.50 0.47 0.75 1.41 2.01 1.03 0.60 0.75 

p-value 0.00 0.00 NS NS NS 0.00 NS 0.00 0.00 NS NS 0.00 0.00 NS NS NS NS NS NS 
AUC 0.89 0.88 0.70 - - 0.82   0.96 0.99     0.94 0.83 0.78 0.75 - -   0.76 



Table S2. Cont. 

Comparison Values 
Elements 

Al As Cd Co Cr Cu Fe Mg Mn Mo Ni Pb Sb Se Tl U V W Zn 

LC/COPD-s 
FC 10.77 3.15 6.20 0.70 2.87 0.56 0.74 0.58 1.89 0.55 2.26 6.00 0.66 0.77 1.72 1.89 1.21 1.42 0.60 

p-value 0.00 0.00 0.01 NS NS 0.00 NS 0.00 0.00 NS NS 0.00 NS NS 0.00 NS NS NS 0.00 
AUC 0.93 0.95 0.80 - - 0.89 - - 0.95 - - 0.95 - - 0.94 - -   0.85 

LC/COPD-vs 
FC 2.50 1.53 1.54 1.57 2.79 0.65 1.07 0.70 0.97 0.75 1.86 1.67 0.47 0.90 1.03 0.65 0.60 0.86 0.84 

p-value 0.00 0.00 NS NS NS 0.00 NS 0.00 NS NS NS 0.00 0.00 NS NS NS NS NS NS 
AUC 0.83 0.97 - - 0.92 0.80   0.78 0.70     0.86 0.91 - - - - - - 

COPD-LC/COPD-mi 
FC 0.03 0.36 0.14 0.61 0.85 1.02 1.10 1.13 0.46 0.98 1.97 0.06 0.99 1.28 0.75 0.80 0.41 0.80 1.45 

p-value 0.00 0.00 NS NS NS NS NS NS NS NS 0.00 0.01 NS 0.01 NS NS NS NS 0.01 
AUC 0.84 0.79 0.76 - - - - - 0.77 - - - - 0.80 - - - - 0.72 

COPD-LC/COPD-mo 
FC 0.05 0.30 0.19 0.90 0.98 0.88 1.17 0.96 0.95 0.93 1.70 0.06 0.80 1.04 0.93 0.91 0.51 0.36 1.45 
p 0.00 NS NS NS NS NS NS NS NS NS 0.00 0.01 NS NS NS NS NS NS NS 

AUC 0.84 0.79 0.77 0.74 - - - - - - 0.88 0.79 - - - - - - 0.77 

COPD-LC/COPD-s 
FC 0.10 0.53 0.40 0.68 0.99 0.78 0.75 0.97 0.62 0.64 2.68 0.14 1.14 1.07 1.13 0.86 0.60 0.86 1.17 
p NS NS NS NS NS NS NS NS NS NS 0.00 NS NS NS NS NS NS NS NS 

AUC - - - - - 0.74 - - 0.70 - 1.00 0.79 - - - - - - - 

COPD-LC/COPD-vs 
FC 0.02 0.26 0.11 1.52 0.96 0.91 1.08 1.17 0.32 0.87 2.20 0.05 0.80 1.24 0.68 0.29 0.31 0.52 1.62 
p 0.00 0.00 0.00 NS NS NS NS NS 0.02 NS 0.00 0.00 NS 0.02 NS NS NS NS 0.00 

AUC 0.98 1.00 0.91 - - - - - 0.85 - 0.96 0.99 - 0.80 - - - - 0.81 

COPD-vs/COPD-mo 
FC 1.99 1.16 1.94 0.59 1.03 0.97 1.09 0.82 3.00 1.07 0.77 1.49 1.00 0.84 1.37 3.11 1.71 0.70 0.89 
p 0.00 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

AUC 0.79 - - - - - - - - - - - - - - - - - - 

COPD-vs/COPD-s 
FC 4.31 2.06 4.03 0.45 1.03 0.86 0.69 0.83 1.95 0.74 1.22 3.58 1.42 0.86 1.67 2.92 2.01 1.65 0.72 
p 0.00 0.00 0.00 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

AUC 0.91 0.79 0.85 - - - - - - - - - - - - - - - - 

COPD-mo/COPD-mi 
FC 0.67 1.21 0.66 0.68 0.86 1.16 0.94 1.18 0.49 1.05 1.15 0.91 1.23 1.23 0.81 0.87 0.80 2.60 1.00 
p NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

AUC - - - - - - - - - - - - - - - - - - - 

COPD-s/COPD-mi 
FC 0.31 0.68 0.32 0.89 0.86 1.31 1.47 1.17 0.75 1.52 0.73 0.38 0.87 1.19 0.66 0.93 0.68 1.11 1.25 
p NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

AUC - - - - - - - - - - - - - - - - - - - 

COPD-vs/COPD-mi 
FC 1.33 1.41 1.27 0.40 0.89 1.12 1.02 0.97 1.47 1.13 0.89 1.36 1.23 1.03 1.11 2.71 1.37 1.83 0.90 
p NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

AUC - - - - - - - - - - - - - - - - - - - 

COPD-s/COPD-mo 
FC 0.46 0.56 0.48 1.31 1.00 1.13 1.57 0.99 1.54 1.45 0.64 0.42 0.71 0.97 0.82 1.06 0.85 0.43 1.24 
p NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 

AUC - - - - - - - - - - - - - - - - - - - 



Table S3. VIP values of the different partial least square discriminant analyses. HC: Healthy control; LC: lung cancer; COPD: chronic obstructively 
pulmonary disease; COPD-LC: patients who developed LC during the follow-up; COPD-vs: very severe COPD; COPD-s: severe COPD, COPD-mo: 
moderate COPD and COPD-mi: mild COPD. Bold numbers indicate significant VIP values greater than 1. 

Elements 
LC and 

HC 
COPD and 

LC 
COPD-LC and 

COPD 
COPD-mi and 

HC 
COPD-s and 

HC 
COPD-mo and 

HC 
COPD-vs and 

HC 
COPD-mi and 

COPD-vs 
Al 2.06 1.89 1.58 0.69 1.48 1.26 0.31 1.21 

As 1.23 1.60 1.28 1.24 1.13 0.94 0.26 1.44 

Cd 0.87 0.91 0.93 2.04 1.12 1.04 0.83 1.37 

Co 0.58 0.16 0.67 0.70 0.65 0.29 1.42 1.13 

Cr 0.82 0.67 0.39 0.56 0.51 0.53 1.11 0.51 
Cu 0.90 1.16 0.30 0.66 1.26 1.05 1.51 0.67 
Fe 0.55 0.49 0.24 0.49 0.86 0.95 0.29 0.45 
Mg 0.62 1.29 0.39 1.16 1.25 1.43 0.76 0.83 
Mn 1.06 0.78 0.72 1.27 0.93 1.68 1.04 0.87 
Mo 0.51 0.47 0.20 0.73 0.35 0.48 0.50 0.33 
Ni 0.80 0.86 2.64 0.80 1.05 0.39 0.95 0.56 
Pb 2.06 1.60 1.17 0.58 1.14 1.24 0.61 1.01 

Sb 0.96 1.31 0.90 0.63 0.58 1.19 1.54 0.85 
Se 0.87 0.81 0.72 1.03 0.70 0.78 0.94 0.57 
Tl 0.28 0.60 0.68 0.98 1.21 0.73 1.18 0.40 
U 0.27 0.41 0.56 1.22 1.07 1.12 1.50 2.00 

V 0.71 0.39 0.92 0.64 0.50 0.79 0.30 0.52 
W 0.79 0.25 0.39 1.44 1.20 0.95 1.09 1.23 

Zn 0.87 1.04 1.04 0.70 1.09 0.96 1.09 1.22 



Table S4. Elemental ratios fold changes of different groups versus HC. Significant p-values are shown in red color. NS: Non-significant. HC: Healthy control; LC: lung 
cancer; COPD: chronic obstructively pulmonary disease; COPD-LC: patients who developed LC during the follow-up; COPD-vs: very severe COPD; COPD-s: severe COPD, 
COPD-mo: moderate COPD and COPD-mi: mild COPD. 

Ratios 
LC/HC COPD/HC LC/COPD COPD-LC /HC COPD-mo/HC COPD-se/HC COPD-vs/HC 

FC p FC p FC p FC p FC p FC p FC p 
Al/As 2.27 0.00 1.05 NS 2.16 0.00 0.25 NS 0.72 NS 0.44 NS 1.30 NS 
Al/Co 4.28 0.00 0.97 NS 4.41 0.00 0.04 0.00 0.58 NS 0.65 NS 1.78 NS 
Al/Cr 2.53 0.00 0.91 NS 2.77 0.00 0.04 0.00 0.77 NS 0.34 NS 1.47 NS 
Al/Cu 4.20 0.00 0.66 NS 6.36 0.00 0.02 0.00 0.45 NS 0.21 NS 1.05 NS 
Al/Fe 2.50 0.00 0.73 NS 3.43 0.00 0.02 NS 0.49 NS 0.15 NS 1.31 NS 
Al/Mg 3.96 0.00 0.66 NS 6.03 0.00 0.02 0.01 0.43 NS 0.23 NS 1.10 NS 
Al/Mn 2.54 0.00 1.15 NS 2.21 0.00 0.10 0.00 1.84 NS 0.43 NS 1.56 NS 
Al/Mo 3.79 0.00 0.85 NS 4.44 0.00 0.05 0.01 0.62 NS 0.23 NS 1.55 NS 
Al/Ni 2.78 0.01 1.17 NS 2.37 0.00 0.02 0.00 0.79 NS 0.46 NS 1.96 0.00 
Al/Pb 1.77 0.00 1.16 NS 1.53 0.01 0.00 0.00 0.50 NS 1.34 NS 1.68 0.00 
Al/Sb 5.60 0.00 0.71 NS 7.91 0.00 0.03 0.01 0.41 NS 0.17 NS 1.11 NS 
Al/Se 4.15 0.00 0.87 NS 4.77 0.00 0.02 0.00 0.61 NS 0.35 NS 1.41 NS 
Al/Tl 2.26 0.00 0.69 NS 3.26 0.00 0.04 0.00 0.49 NS 0.38 NS 0.96 NS 
Al/U 2.07 0.00 0.61 NS 3.40 0.00 0.02 0.00 0.88 NS 0.28 NS 0.56 NS 
Al/V 4454.28 NS 1.46 NS 3051.94 NS 0.02 NS 0.87 NS 0.24 NS 1.42 NS 
Al/W 1.68 NS 0.68 NS 2.47 0.00 0.02 0.00 0.89 NS 0.43 NS 0.68 NS 
Al/Zn 4.31 0.00 0.83 NS 5.22 0.00 0.02 0.00 0.65 NS 0.28 NS 1.40 NS 
As/Co 1.91 NS 0.88 NS 2.17 0.00 0.40 NS 0.77 NS 0.89 NS 1.42 NS 
As/Cr 0.97 NS 0.65 NS 1.50 0.00 0.25 NS 0.75 NS 0.44 NS 0.94 NS 
As/Cu 2.11 0.00 0.60 0.00 3.50 0.00 0.23 0.00 0.59 NS 0.34 NS 0.87 NS 
As/Fe 1.60 NS 0.72 NS 2.20 0.00 0.21 0.01 0.69 NS 0.32 NS 1.19 NS 
As/Mg 0.65 NS 0.17 NS 3.78 0.00 0.05 NS 0.18 NS 0.10 NS 0.26 NS 
As/Mn 1.05 NS 0.99 NS 1.06 NS 0.57 NS 2.04 NS 0.72 NS 1.17 NS 
As/Mo  1.85 NS 1.09 NS 1.70 0.01 0.59 NS 1.05 NS 1.20 NS 1.72 NS 
As/Ni 1.89 NS 1.19 NS 1.59 NS 0.20 0.00 1.29 NS 0.95 NS 1.81 0.00 
As/Sb 2.67 0.00 0.69 NS 3.85 0.00 0.30 NS 0.56 NS 0.37 NS 1.00 NS 
As/Se 1.59 0.00 0.66 NS 2.42 0.00 0.19 0.00 0.62 NS 0.44 NS 0.99 NS 
As/Tl 1.02 NS 0.59 NS 1.73 0.00 0.28 0.00 0.67 NS 0.52 NS 0.74 NS 
As/U 1.23 NS 0.72 NS 1.70 0.00 0.30 NS 1.37 NS 0.56 NS 0.62 NS 
As/V 299.67 NS 0.13 NS 2247.86 NS 0.02 NS 0.11 NS 0.03 NS 0.13 NS 
As/W 1.14 NS 0.80 NS 1.43 NS 0.23 0.00 1.55 NS 0.65 NS 0.75 NS 
As/Zn 1.95 0.00 0.71 NS 2.76 0.00 0.16 0.00 0.83 NS 0.42 NS 1.11 NS 
Cd/Co 2.05 NS 0.06 NS 0.60 0.00 0.14 0.01 0.38 NS 0.28 NS 1.16 NS 
Cd/Cr 1.16 NS 0.67 NS 1.73 NS 0.11 0.01 0.53 NS 0.27 NS 1.03 NS 
Cd/Cu 0.54 NS 0.12 NS 4.63 0.00 0.03 NS 0.08 NS 0.03 NS 0.17 NS 
Cd/Fe 0.59 NS 0.23 NS 2.52 0.00 0.03 NS 0.17 NS 0.06 NS 0.42 NS 
Cd/Mg 0.23 NS 0.04 NS 5.16 0.00 0.01 NS 0.03 NS 0.01 NS 0.07 NS 



Table S4. Cont. 

Ratios 
LC/HC COPD/HC LC/COPD COPD-LC /HC COPD-mo/HC COPD-se/HC COPD-vs/HC 

FC p FC p FC p FC p FC p FC p FC p 
Cd/Pb 0.48 NS 0.88 NS 0.54 NS 0.00 NS 0.16 NS 0.42 NS 0.60 NS 
Cd/Sb 1.98 NS 0.42 NS 4.69 0.00 0.09 NS 0.21 NS 0.10 NS 0.63 NS 
Cd/Mo 1.56 NS 0.74 NS 2.12 0.00 0.31 NS 0.55 NS 0.18 NS 1.35 NS 
Cd/Ni 1.25 NS 0.83 NS 1.51 NS 0.07 NS 0.61 NS 0.37 NS 1.39 NS 
Cd/Se 1.42 NS 0.58 NS 2.44 0.00 0.07 0.01 0.41 NS 0.21 NS 0.91 NS 
Cd/Tl 1.25 NS 0.57 NS 2.19 0.00 0.13 0.00 0.45 NS 0.37 NS 0.76 NS 
Cd/U 1.04 NS 0.41 NS 2.51 0.00 0.09 NS 0.65 NS 0.19 NS 0.37 NS 
Cd/V 4126.23 NS 0.81 NS 5081.50 NS 0.01 NS 0.56 NS 0.12 NS 0.77 NS 
Cd/W 1.45 NS 0.50 0.00 2.88 0.01 0.08 0.01 0.83 NS 0.28 NS 0.55 NS 
Cd/Zn 1.40 NS 0.38 NS 3.65 0.00 0.05 NS 0.32 NS 0.10 NS 0.63 NS 
Co/Cr 0.62 NS 0.85 NS 0.72 NS 0.86 NS 0.96 NS 1.26 NS 0.57 NS 
Co/Cu 0.33 NS 0.27 NS 1.21 NS 0.20 NS 0.25 NS 0.30 NS 0.13 NS 
Co/Mn 0.69 NS 2.02 NS 0.34 NS 2.54 0.00 3.19 NS 1.89 NS 0.73 NS 
Co/Pb 1.41 NS 0.15 NS 9.25 NS 0.00 NS 0.05 NS 0.58 NS 0.05 NS 
Co/Sb 1.30 NS 1.00 NS 1.29 NS 1.05 NS 0.64 NS 0.32 NS 0.66 NS 
Co/Tl 1.18 NS 1.22 NS 0.97 NS 1.48 NS 1.34 NS 1.77 NS 0.53 NS 
Co/U 0.75 NS 1.43 NS 0.52 NS 1.22 NS 1.65 NS 1.67 NS 0.41 NS 
Co/W 0.79 NS 1.31 NS 0.60 NS 0.95 NS 1.39 NS 1.12 NS 0.49 NS 
Cr/Mn 1.31 NS 1.42 NS 0.92 NS 2.64 0.00 2.01 NS 1.32 NS 0.89 NS 
Cr/Ni 1.24 NS 1.12 NS 1.11 NS 0.51 NS 1.03 NS 1.38 NS 1.20 NS 
Cr/Sb 2.44 0.00 0.80 NS 3.03 0.00 1.03 NS 0.56 NS 0.44 NS 0.72 NS 
Cr/U 1.48 NS 0.94 NS 1.58 NS 1.00 NS 1.16 NS 0.93 NS 0.57 NS 
Cu/Fe 0.79 NS 1.19 NS 0.67 0.00 1.08 NS 1.34 NS 1.14 NS 1.38 NS 
Cu/Mg 0.17 NS 0.18 NS 0.94 NS 0.14 NS 0.15 NS 0.17 NS 0.18 NS 
Cu/Mn 0.47 0.00 1.77 NS 0.26 0.00 3.20 0.00 2.71 0.00 2.29 NS 1.28 NS 
Cu/Mo 1.00 NS 1.92 NS 0.52 NS 3.36 NS 1.45 NS 2.38 NS 2.03 0.00 
Cu/Ni 0.82 NS 1.59 0.00 0.52 0.01 0.69 NS 1.52 NS 2.33 0.00 1.83 0.00 
Cu/Pb 0.16 NS 0.15 NS 1.04 NS 0.00 NS 0.06 NS 0.70 NS 0.06 NS 
Cu/Se 0.77 NS 0.90 NS 0.85 NS 0.76 NS 0.87 NS 1.03 NS 1.00 NS 
Cu/Tl 0.49 0.00 0.94 NS 0.52 0.00 0.99 NS 1.12 NS 1.42 NS 0.81 NS 
Cu/U 0.72 NS 1.34 NS 0.54 0.00 1.48 NS 1.90 NS 1.66 NS 0.86 NS 
Cu/W 0.71 NS 1.29 NS 0.55 0.00 1.09 NS 1.72 NS 1.49 NS 1.00 NS 
Cu/Zn 0.95 NS 1.03 NS 0.92 NS 0.76 NS 1.13 NS 1.08 NS 1.24 NS 
Fe/Mn 0.70 NS 1.55 NS 0.45 0.00 2.91 0.00 2.11 NS 1.69 NS 1.13 NS 
Fe/Ni 1.24 NS 1.32 NS 0.94 NS 0.65 NS 1.05 NS 2.28 0.00 1.42 NS 
Fe/Sb 1.80 0.00 0.95 NS 1.90 0.00 1.34 NS 0.62 NS 0.68 NS 0.87 NS 
Fe/U 1.13 NS 1.32 NS 0.85 NS 1.49 NS 1.61 NS 1.86 NS 0.85 NS 
Fe/Zn 1.48 0.01 0.93 NS 1.59 0.00 0.73 NS 0.87 NS 1.11 NS 1.06 NS 

Mg/Mn 0.61 0.00 2.38 0.00 0.25 0.00 4.90 0.00 3.84 0.00 2.53 0.00 1.52 NS 



Table S4. Cont. 

Ratios 
LC/HC COPD/HC LC/COPD COPD-LC /HC COPD-mo/HC COPD-se/HC COPD-vs/HC 

FC p FC p FC p FC p FC p FC p FC p 
Mg/Mo 1.06 NS 1.86 NS 0.57 NS 3.31 0.01 1.50 NS 2.16 NS 1.81 NS 
Mg/Ni 0.85 NS 1.55 0.00 0.55 0.01 0.79 NS 1.58 NS 2.17 0.00 1.62 0.00 
Mg/Pb 0.73 NS 1.39 NS 0.53 NS 0.05 NS 0.70 NS 5.37 NS 0.50 NS 
Mg/Tl 0.70 0.01 1.45 0.00 0.48 0.00 1.82 0.00 1.84 0.00 1.98 0.00 1.10 NS 
Mg/U 0.72 NS 1.39 NS 0.52 0.00 1.71 0.00 2.01 0.00 1.57 NS 0.81 NS 
Mg/W 0.64 NS 1.28 NS 0.50 0.00 1.25 NS 1.71 NS 1.36 NS 0.91 NS 
Mg/Zn 1.23 NS 1.31 0.00 0.94 NS 1.11 NS 1.55 NS 1.27 NS 1.44 0.00 
Mn/Ni 1.53 NS 1.25 NS 1.22 NS 0.27 0.00 0.59 NS 1.21 NS 1.85 0.00 
Mn/Pb 0.75 NS 0.18 NS 4.17 NS 0.01 NS 0.04 NS 0.44 NS 0.12 NS 
Mn/Sb 2.14 0.00 0.81 NS 2.64 0.00 0.46 NS 0.35 NS 0.35 NS 1.10 NS 
Mn/Se 1.46 0.00 0.86 NS 1.69 0.00 0.31 0.00 0.35 0.00 0.57 NS 1.54 NS 
Mn/Tl 1.08 NS 0.84 NS 1.28 NS 0.54 NS 0.47 NS 0.82 NS 1.15 NS 
Mn/U 1.06 NS 0.81 NS 1.31 NS 0.50 NS 0.61 NS 0.76 NS 0.88 NS 
Mn/Zn 0.50 NS 0.28 NS 1.81 0.00 0.07 0.00 0.12 NS 0.15 NS 0.53 NS 
Mo/Ni 1.00 NS 1.29 NS 0.78 NS 0.49 NS 0.99 NS 2.20 NS 1.50 NS 
Mo/Pb 0.25 NS 3.35 NS 0.08 NS 0.00 NS 1.79 NS 19.80 NS 0.75 NS 
Mo/Tl 0.56 NS 0.92 NS 0.61 0.01 0.99 NS 1.12 NS 1.63 NS 0.68 NS 
Mo/U 0.61 NS 0.84 NS 0.73 NS 0.86 NS 1.04 NS 1.21 NS 0.56 NS 
Ni/Mo 1.98 NS 1.59 NS 1.24 NS 4.15 0.00 1.05 NS 1.03 NS 1.43 NS 
Ni/Sb 2.81 0.00 1.09 NS 2.57 0.00 2.54 0.00 1.01 NS 0.42 NS 0.80 NS 
Ni/Se 1.73 0.01 0.96 NS 1.80 0.00 1.49 NS 0.92 NS 0.63 NS 0.97 NS 
Ni/Tl 1.15 NS 1.19 NS 0.96 NS 2.51 0.00 1.53 NS 0.98 NS 0.84 NS 
Ni/U 1.31 NS 1.18 NS 1.11 NS 2.41 0.00 1.50 NS 0.82 NS 0.61 NS 
Ni/W 0.65 NS 1.04 NS 0.63 0.00 1.67 NS 1.26 NS 0.70 NS 0.66 NS 
Ni/Zn 0.55 NS 0.72 NS 0.76 NS 0.34 NS 0.26 NS 0.15 NS 0.28 NS 
Pb/Ni 3.11 NS 1.39 NS 2.23 NS 0.04 0.00 1.25 NS 0.75 NS 2.43 0.00 
Pb/Sb 4.14 0.00 0.72 NS 5.78 0.00 0.07 NS 0.60 NS 0.15 NS 1.08 NS 
Pb/Se 3.03 0.00 1.08 NS 2.81 0.00 0.04 0.00 0.90 NS 0.43 NS 1.95 NS 
Pb/Tl 1.89 0.00 0.77 NS 2.45 0.00 0.10 0.00 0.75 NS 0.53 NS 1.06 NS 
Pb/U 1.55 NS 0.68 NS 2.29 0.00 0.06 NS 1.27 NS 0.36 NS 0.59 NS 
Pb/V 3416.23 NS 1.50 NS 2282.75 NS 0.00 0.00 1.23 NS 0.71 NS 1.60 NS 
Pb/W 1.62 NS 0.81 NS 2.01 0.01 0.06 0.00 1.45 NS 0.49 NS 0.77 NS 
Pb/Zn 2.21 0.00 0.68 NS 3.24 0.00 0.03 NS 0.65 NS 0.22 NS 1.28 NS 
Sb/Ni 0.74 NS 1.52 0.00 0.49 0.01 0.68 NS 1.67 NS 1.52 NS 1.97 0.00 
Sb/Pb 0.22 NS 2.44 NS 0.09 NS 0.10 NS 1.11 NS 8.90 NS 1.31 NS 
Sb/Se 0.90 NS 1.36 NS 0.66 0.00 1.04 NS 1.33 NS 1.12 NS 1.79 0.00 
Sb/Tl 0.55 0.00 1.28 NS 0.43 0.00 1.47 NS 1.56 NS 1.37 NS 1.25 NS 
Sb/U 0.57 0.01 1.22 NS 0.46 0.00 1.23 NS 1.95 NS 1.06 NS 0.88 NS 
Sb/W 0.54 NS 1.15 NS 0.47 0.00 0.87 NS 1.84 NS 1.15 NS 0.95 NS 



Table S4. Cont. 

Ratios 
LC/HC COPD/HC LC/COPD COPD-LC /HC COPD-mo/HC COPD-se/HC COPD-vs/HC 

FC p FC p FC p FC p FC p FC p FC p 
Sb/Zn 1.02 NS 1.37 NS 0.74 NS 0.82 NS 1.58 NS 1.04 NS 1.97 0.00 
Se/Tl 0.73 0.00 1.11 NS 0.66 0.00 1.57 0.00 1.42 NS 1.48 NS 0.85 NS 
Se/U 0.78 NS 1.13 NS 0.69 0.00 1.53 NS 1.65 NS 1.26 NS 0.66 NS 
Se/W 0.89 NS 1.06 NS 0.84 NS 1.18 NS 1.50 NS 1.06 NS 0.76 NS 
Tl/U 1.08 NS 1.12 NS 0.96 NS 1.12 NS 1.56 NS 0.90 NS 0.75 NS 

Tl/Zn 0.11 NS 0.21 NS 0.54 NS 0.04 NS 0.06 NS 0.04 NS 0.09 NS 
U/V 156.93 NS 0.22 NS 701.65 NS 0.07 NS 0.31 NS 0.09 NS 0.31 NS 
U/W 1.32 NS 1.31 NS 1.01 NS 0.92 NS 1.01 NS 1.07 NS 1.56 0.00 

W/Zn 2.25 0.01 1.74 NS 1.30 NS 0.63 NS 1.80 NS 0.79 NS 1.66 NS 
 

  



Table S5. Elemental ratios fold changes of different groups versus LC. Significant p-values are shown in red color. NS: Non-significant. HC: Healthy control; LC: lung 
cancer; COPD: chronic obstructively pulmonary disease; COPD-LC: patients who developed LC during the follow-up; COPD-vs: very severe COPD; COPD-s: severe COPD, 
COPD-mo: moderate COPD and COPD-mi: mild COPD. 

Ratios 
LC/ COPD-LC LC/COPD-mi LC/COPD-mi LC/COPD-s LC/COPD-vs 
FC p FC p FC p FC p FC p 

Al/As 9.26 0.00 1.58 NS 3.17 0.00 5.11 0.00 1.75 0.00 
Al/Co 107.38 0.00 4.39 0.00 7.37 NS 6.60 NS 2.41 NS 
Al/Cr 71.28 0.00 2.35 0.00 3.30 0.00 7.46 0.00 1.72 0.00 
Al/Cu 168.24 0.00 5.14 0.00 9.41 0.00 19.99 0.00 3.99 0.00 
Al/Fe 110.10 0.00 3.01 0.00 5.07 0.01 16.75 0.00 1.90 NS 
Al/Mg 171.68 0.00 5.12 0.00 9.25 0.01 17.41 0.00 3.59 0.00 
Al/Mn 24.63 0.00 1.96 0.00 1.38 NS 5.96 0.00 1.63 NS 
Al/Mo 73.77 0.00 4.07 0.00 6.14 NS 16.59 0.01 2.45 NS 
Al/Ni 135.07 NS 2.02 NS 3.52 NS 6.03 NS 1.42 NS 
Al/Pb 0.00 0.00 1.31 NS 3.54 0.00 1.33 NS 1.05 NS 
Al/Sb 178.78 0.00 6.08 0.00 13.78 0.00 33.60 0.00 5.06 0.00 
Al/Se 177.10 0.00 4.00 0.00 6.85 0.00 11.72 0.00 2.94 0.00 
Al/Tl 62.01 0.00 2.53 0.00 4.63 0.00 5.93 0.00 2.34 0.00 
Al/U 87.00 0.00 2.36 0.00 2.34 0.01 7.29 0.00 3.73 0.00 
Al/W 84.18 0.00 1.80 NS 1.89 NS 3.93 NS 2.46 0.01 
Al/Zn 200.75 0.00 4.56 0.00 6.67 0.00 15.36 0.00 3.08 0.00 
As/Co 4.81 NS 2.60 0.00 2.49 NS 2.15 NS 1.35 NS 
As/Cr 3.92 0.00 1.51 0.00 1.30 NS 2.22 0.00 1.03 NS 
As/Cu 9.17 0.00 3.30 0.00 3.54 0.00 6.20 0.00 2.42 0.00 
As/Fe 7.46 0.00 2.18 0.00 2.31 NS 4.96 0.01 1.34 NS 
As/Mg 11.90 0.00 3.75 0.00 3.61 NS 6.23 0.01 2.48 0.00 
As/Mn 1.84 0.00 1.24 NS 0.51 0.01 1.46 NS 0.89 NS 
As/Mo  3.14 NS 2.19 0.00 1.77 NS 1.55 NS 1.08 NS 
As/Ni 9.61 NS 1.58 NS 1.47 NS 1.99 NS 1.04 NS 
As/Sb 8.76 0.00 3.51 0.00 4.77 0.00 7.12 0.00 2.68 0.00 
As/Se 8.24 0.00 2.33 0.00 2.57 0.00 3.65 0.00 1.60 0.00 
As/Tl 3.65 0.00 1.67 0.00 1.52 NS 1.97 0.00 1.38 NS 
As/U 4.17 0.00 1.49 NS 0.90 NS 2.19 NS 1.97 0.00 
As/W 4.89 NS 1.27 NS 0.74 NS 1.76 NS 1.53 NS 
As/Zn 12.41 0.00 2.81 0.00 2.36 NS 4.59 0.00 1.75 0.00 
Cd/Co 14.37 NS 2.76 NS 5.39 NS 7.26 NS 1.76 NS 
Cd/Cr 10.35 0.01 1.47 NS 2.19 NS 4.23 NS 1.13 NS 
Cd/Cu 18.75 NS 3.68 NS 6.65 NS 16.49 NS 3.19 NS 
Cd/Fe 18.36 0.01 2.32 NS 3.54 NS 9.68 NS 1.42 NS 
Cd/Mg 35.65 NS 4.31 NS 7.42 NS 16.97 NS 3.24 NS 
Cd/Mo 5.05 NS 2.23 NS 2.82 NS 8.60 NS 1.16 NS 
Cd/Ni 18.41 NS 1.36 NS 2.06 NS 3.34 NS 0.90 NS 



Table S5. Cont. 

Ratios 
LC/ COPD-LC LC/COPD-mi LC/COPD-mi LC/COPD-s LC/COPD-vs 
FC p FC p FC p FC p FC p 

Cd/Pb 0.00 NS 0.28 NS 2.95 NS 1.14 NS 0.80 NS 
Cd/Sb 22.79 0.01 3.59 0.00 9.45 NS 20.57 NS 3.14 0.01 
Cd/Se 19.20 0.00 2.04 0.01 3.43 NS 6.62 0.01 1.56 NS 
Cd/Tl 9.88 0.00 1.80 NS 2.80 NS 3.37 NS 1.64 NS 
Cd/U 11.77 0.01 1.85 NS 1.59 NS 5.59 NS 2.79 NS 
Cd/W 17.14 NS 2.38 NS 1.75 NS 5.19 NS 2.64 NS 
Cd/Zn 30.13 NS 3.16 NS 4.42 NS 13.44 NS 2.23 NS 
Co/Cr 0.71 NS 0.69 NS 0.64 NS 0.49 0.01 1.08 NS 
Co/Cu 1.60 NS 0.85 NS 1.30 NS 1.09 NS 2.60 0.00 
Co/Mn 0.27 0.00 0.29 NS 0.22 0.00 0.37 0.00 0.95 NS 
Co/Pb 627.89 NS 7.79 NS 31.20 NS 2.44 NS 27.26 NS 
Co/Sb 1.24 NS 0.88 NS 2.04 0.01 4.05 0.00 1.96 0.00 
Co/Tl 0.80 NS 0.86 NS 0.88 NS 0.67 NS 2.22 NS 
Co/U 0.62 NS 0.37 NS 0.45 0.00 0.45 0.01 1.84 0.01 
Co/W 0.84 NS 0.39 NS 0.57 NS 0.71 NS 1.62 NS 
Cr/Mn 0.50 NS 1.09 NS 0.65 NS 0.99 NS 1.47 NS 
Cr/Ni 2.43 NS 1.00 NS 1.21 NS 0.90 NS 1.03 NS 
Cr/Sb 2.36 NS 2.61 0.00 4.36 NS 5.56 NS 3.38 0.00 
Cr/U 1.48 NS 1.35 NS 1.27 NS 1.59 NS 2.62 NS 
Cu/Fe 0.73 NS 0.74 NS 0.59 0.01 0.70 NS 0.58 0.00 
Cu/Mg 1.23 NS 0.80 NS 1.14 NS 1.02 NS 0.98 NS 
Cu/Mn 0.15 0.00 0.39 0.00 0.17 0.00 0.20 0.00 0.37 0.00 
Cu/Mo 0.30 NS 0.76 NS 0.69 NS 0.42 NS 0.49 0.00 
Cu/Ni 1.19 NS 0.52 NS 0.54 NS 0.35 NS 0.45 NS 
Cu/Pb 37.86 NS 1.16 NS 2.62 NS 0.23 NS 2.67 NS 
Cu/Se 1.01 NS 0.88 NS 0.88 NS 0.74 NS 0.77 0.01 
Cu/Tl 0.49 0.00 0.58 0.00 0.44 0.00 0.35 0.00 0.61 0.00 
Cu/U 0.49 0.00 0.52 0.00 0.38 0.00 0.43 0.00 0.83 NS 
Cu/W 0.65 NS 0.51 0.00 0.41 0.01 0.47 NS 0.71 NS 
Cu/Zn 1.25 NS 1.00 NS 0.84 NS 0.88 NS 0.77 0.00 
Fe/Mn 0.24 0.00 0.61 NS 0.33 0.00 0.42 0.00 0.62 NS 
Fe/Ni 1.91 NS 0.95 NS 1.18 NS 0.54 NS 0.87 NS 
Fe/Sb 1.34 NS 1.78 0.01 2.93 NS 2.64 NS 2.07 0.00 
Fe/U 0.76 NS 0.84 NS 0.70 NS 0.61 NS 1.34 NS 

Fe/Zn 2.04 0.01 1.68 0.00 1.70 NS 1.34 NS 1.39 NS 
Mg/Mn 0.12 0.00 0.38 0.00 0.16 0.00 0.24 0.00 0.40 0.00 
Mg/Mo 0.32 0.01 0.77 NS 0.71 NS 0.49 NS 0.59 NS 
Mg/Ni 1.07 NS 0.53 NS 0.54 NS 0.39 NS 0.52 NS 
Mg/Pb 13.89 NS 0.48 NS 1.04 NS 0.14 NS 1.45 NS 



Table S5. Cont. 

Ratios 
LC/ COPD-LC LC/COPD-mi LC/COPD-mi LC/COPD-s LC/COPD-vs 
FC p FC p FC p FC p FC p 

Mg/Tl 0.38 0.00 0.54 0.00 0.38 0.00 0.35 0.00 0.63 0.00 
Mg/U 0.42 0.00 0.50 0.00 0.36 0.00 0.46 0.00 0.90 NS 
Mg/W 0.51 0.00 0.46 0.00 0.37 0.00 0.47 0.01 0.71 NS 
Mg/Zn 1.11 NS 0.98 NS 0.80 NS 0.97 NS 0.85 NS 
Mn/Ni 5.75 NS 1.09 NS 2.59 NS 1.26 NS 0.83 NS 
Mn/Pb 82.63 NS 3.04 NS 20.62 NS 1.72 NS 6.37 NS 
Mn/Sb 4.61 0.00 2.18 0.00 6.05 0.00 6.13 0.00 1.94 0.00 
Mn/Se 4.78 0.00 1.74 0.00 4.14 0.00 2.57 0.00 0.95 NS 
Mn/Tl 1.98 0.01 1.27 NS 2.29 NS 1.32 NS 0.94 NS 
Mn/U 2.12 0.00 1.12 NS 1.75 NS 1.40 NS 1.21 NS 
Mn/Zn 6.95 0.00 1.91 0.00 4.23 0.00 3.25 0.00 0.95 NS 
Mo/Ni 2.03 NS 0.80 NS 1.02 NS 0.46 NS 0.67 NS 
Mo/Pb 0.00 0.00 0.12 NS 0.14 NS 0.01 NS 0.34 0.00 
Mo/Tl 0.57 NS 0.70 NS 0.50 NS 0.34 0.00 0.83 NS 
Mo/U 0.72 NS 0.71 NS 0.59 NS 0.51 0.01 1.10 NS 
Ni/Mo 0.48 NS 1.90 NS 1.89 NS 1.92 NS 1.38 NS 
Ni/Sb 1.11 NS 2.94 0.00 2.79 NS 6.75 NS 3.51 0.00 
Ni/Se 1.16 NS 1.99 0.00 1.87 NS 2.76 NS 1.78 NS 
Ni/Tl 0.46 0.00 1.25 NS 0.75 NS 1.17 NS 1.37 NS 
Ni/U 0.54 0.00 1.18 NS 0.88 NS 1.60 NS 2.15 NS 
Ni/W 0.39 0.00 0.60 0.01 0.52 0.01 0.94 NS 0.99 NS 
Ni/Zn 1.60 NS 0.39 NS 2.15 NS 3.77 NS 1.98 NS 
Pb/Ni 84.93 NS 2.16 NS 2.49 NS 4.12 NS 1.28 NS 
Pb/Sb 61.71 0.00 4.57 0.00 6.90 0.00 27.41 0.00 3.84 0.00 
Pb/Se 70.50 0.00 2.71 0.00 3.37 0.00 7.08 0.00 1.55 NS 
Pb/Tl 19.53 0.00 2.09 0.00 2.50 0.00 3.58 0.00 1.78 0.00 
Pb/U 27.44 0.00 1.72 0.00 1.22 NS 4.29 0.00 2.64 0.00 
Pb/V 0.00 NS 1515.31 NS 2783.77 NS 4842.67 NS 2132.06 NS 
Pb/W 27.91 NS 1.57 NS 1.12 NS 3.29 NS 2.12 NS 
Pb/Zn 78.67 0.00 3.26 0.00 3.42 0.00 9.97 0.00 1.73 NS 
Sb/Ni 1.09 NS 0.49 NS 0.44 NS 0.49 NS 0.38 NS 
Sb/Pb 2.30 NS 0.09 NS 0.20 0.00 0.03 NS 0.17 0.00 
Sb/Se 0.87 NS 0.70 NS 0.68 NS 0.81 NS 0.51 0.00 
Sb/Tl 0.37 0.00 0.48 0.00 0.35 0.00 0.40 0.00 0.44 0.00 
Sb/U 0.46 0.00 0.43 0.00 0.29 0.00 0.53 NS 0.65 NS 
Sb/W 0.62 NS 0.44 0.00 0.29 0.00 0.47 NS 0.57 NS 
Sb/Zn 1.24 NS 0.82 NS 0.65 NS 0.98 NS 0.52 0.00 
Se/Tl 0.47 0.00 0.78 NS 0.52 0.00 0.49 0.00 0.86 NS 
Se/U 0.51 0.00 0.69 NS 0.48 0.00 0.62 NS 1.19 NS 



Table S5. Cont. 

Ratios 
LC/ COPD-LC LC/COPD-mi LC/COPD-mi LC/COPD-s LC/COPD-vs 
FC p FC p FC p FC p FC p 

Se/W 0.75 NS 0.80 NS 0.59 NS 0.84 NS 1.17 NS 
Tl/U 0.96 NS 0.83 NS 0.69 NS 1.20 NS 1.44 0.01 
Tl/Zn 2.64 0.00 0.27 NS 1.94 NS 2.89 0.00 1.24 NS 
U/V 2200.65 NS 650.61 NS 510.12 NS 1790.13 NS 507.15 NS 
U/W 1.43 NS 0.93 NS 1.31 NS 1.24 NS 0.84 NS 

W/Zn 3.55 NS 0.93 NS 1.25 NS 2.86 NS 1.36 NS 
 

  



Table S6. Elemental ratios fold changes of different groups versus COPD-LC. Significant p-values are shown in red color. NS: Non-significant. HC: Healthy control; LC: 
lung cancer; COPD: chronic obstructively pulmonary disease; COPD-LC: patients who developed LC during the follow-up; COPD-vs: very severe COPD; COPD-s: severe 
COPD, COPD-mo: moderate COPD and COPD-mi: mild COPD. 

Ratios 
COPD-LC /COPD-mi COPD-LC /COPD-mo COPD-LC /COPD-se COPD-LC /COPD-vs 

FC p FC p FC p FC p 
Al/As 0.17 NS 0.34 NS 0.55 NS 0.19 0.00 
Al/Co 0.04 0.00 0.07 NS 0.06 NS 0.02 0.00 
Al/Cr 0.03 0.00 0.05 NS 0.10 NS 0.02 0.00 
Al/Cu 0.03 0.00 0.06 NS 0.12 NS 0.02 0.00 
Al/Fe 0.03 0.00 0.05 NS 0.15 NS 0.02 0.00 
Al/Mg 0.03 0.00 0.05 NS 0.10 NS 0.02 0.00 
Al/Mn 0.08 0.00 0.06 NS 0.24 NS 0.07 0.00 
Al/Mo 0.06 0.00 0.08 NS 0.22 NS 0.03 0.00 
Al/Ni 0.01 0.00 0.03 NS 0.04 NS 0.01 0.00 
Al/Pb 0.00 0.00 0.00 NS 0.00 NS 0.00 0.00 
Al/Sb 0.03 0.00 0.08 NS 0.19 NS 0.03 0.00 
Al/Se 0.02 0.00 0.04 NS 0.07 NS 0.02 0.00 
Al/Tl 0.04 0.00 0.07 NS 0.10 NS 0.04 0.00 
Al/U 0.03 0.00 0.03 NS 0.08 NS 0.04 0.00 
Al/V 0.01 NS 0.03 NS 0.09 NS 0.02 0.00 
Al/W 0.02 0.00 0.02 NS 0.05 NS 0.03 0.00 
Al/Zn 0.02 0.00 0.03 NS 0.08 NS 0.02 0.00 
As/Co 0.54 NS 0.52 NS 0.45 NS 0.28 0.00 
As/Cr 0.38 0.00 0.33 NS 0.57 NS 0.26 0.00 
As/Cu 0.36 0.00 0.39 NS 0.68 NS 0.26 0.00 
As/Fe 0.29 0.01 0.31 NS 0.66 NS 0.18 0.00 
As/Mg 0.32 0.00 0.30 NS 0.52 NS 0.21 0.00 
As/Mn 0.67 NS 0.28 NS 0.79 NS 0.48 NS 
As/Mo  0.70 NS 0.57 NS 0.49 NS 0.34 NS 
As/Ni 0.16 0.00 0.15 NS 0.21 NS 0.11 0.00 
As/Sb 0.40 0.01 0.54 NS 0.81 NS 0.31 0.00 
As/Se 0.28 0.00 0.31 NS 0.44 NS 0.19 0.00 
As/Tl 0.46 0.01 0.42 NS 0.54 NS 0.38 0.00 
As/U 0.36 0.01 0.21 NS 0.52 NS 0.47 0.01 
As/V 0.11 NS 0.21 NS 0.75 NS 0.19 0.02 
As/W 0.26 0.00 0.15 NS 0.36 NS 0.31 0.00 
As/Zn 0.23 0.00 0.19 NS 0.37 NS 0.14 0.00 
Cd/Co 0.19 NS 0.38 NS 0.50 NS 0.12 0.00 
Cd/Cr 0.14 NS 0.21 NS 0.41 NS 0.11 0.00 
Cd/Cu 0.20 NS 0.35 NS 0.88 NS 0.17 0.00 
Cd/Fe 0.13 NS 0.19 NS 0.53 NS 0.08 0.00 
Cd/Mg 0.12 NS 0.21 NS 0.48 NS 0.09 0.00 



Table S6. Cont. 

Ratios 
COPD-LC /COPD-mi COPD-LC /COPD-mo COPD-LC /COPD-se COPD-LC /COPD-vs 

FC p FC p FC p FC p 
Cd/Mo 0.44 NS 0.56 NS 1.70 NS 0.23 0.01 
Cd/Ni 0.07 NS 0.11 NS 0.18 NS 0.05 0.00 
Cd/Pb 0.00 NS 0.00 NS 0.00 NS 0.00 0.00 
Cd/Sb 0.16 NS 0.41 NS 0.90 NS 0.14 0.00 
Cd/Se 0.11 NS 0.18 NS 0.34 NS 0.08 0.00 
Cd/Tl 0.18 NS 0.28 NS 0.34 NS 0.17 0.00 
Cd/U 0.16 NS 0.14 NS 0.48 NS 0.24 0.00 
Cd/V 0.01 NS 0.01 NS 0.06 NS 0.01 0.00 
Cd/W 0.14 0.01 0.10 NS 0.30 NS 0.15 0.00 
Cd/Zn 0.10 NS 0.15 NS 0.45 NS 0.07 0.00 
Co/Cr 0.98 NS 0.90 NS 0.68 NS 1.52 NS 
Co/Cu 0.53 NS 0.81 NS 0.68 NS 1.62 NS 
Co/Mn 1.06 NS 0.80 NS 1.34 NS 3.47 0.01 
Co/Pb 0.01 NS 0.05 NS 0.00 NS 0.04 0.00 
Co/Sb 0.71 NS 1.65 NS 3.27 NS 1.58 NS 
Co/Tl 1.07 NS 1.11 NS 0.84 NS 2.79 NS 
Co/U 0.60 NS 0.74 NS 0.73 NS 2.98 NS 
Co/W 0.47 NS 0.68 NS 0.85 NS 1.94 NS 
Cr/Mn 2.20 0.01 1.31 NS 2.00 NS 2.97 0.00 
Cr/Ni 0.41 0.00 0.50 0.00 0.37 0.00 0.42 0.00 
Cr/Sb 1.11 NS 1.85 NS 2.36 NS 1.43 NS 
Cr/U 0.91 NS 0.86 NS 1.07 NS 1.77 0.00 
Cu/Fe 1.01 NS 0.81 NS 0.95 NS 0.79 NS 
Cu/Mg 0.65 NS 0.92 NS 0.82 NS 0.79 0.01 
Cu/Mn 2.67 0.00 1.18 NS 1.40 NS 2.51 0.00 
Cu/Mo 2.57 NS 2.32 NS 1.41 NS 1.66 NS 
Cu/Ni 0.44 0.00 0.45 0.00 0.30 0.00 0.38 0.00 
Cu/Pb 0.03 NS 0.07 NS 0.01 NS 0.07 0.01 
Cu/Se 0.87 NS 0.87 NS 0.73 NS 0.76 0.02 
Cu/Tl 1.19 NS 0.89 NS 0.70 NS 1.23 NS 
Cu/U 1.08 NS 0.78 NS 0.89 NS 1.71 0.00 
Cu/W 0.79 NS 0.63 NS 0.73 NS 1.09 NS 
Cu/Zn 0.80 NS 0.67 NS 0.70 NS 0.61 0.00 
Fe/Mn 2.52 0.00 1.38 NS 1.72 NS 2.57 0.00 
Fe/Ni 0.50 0.00 0.62 NS 0.28 0.00 0.45 0.01 
Fe/Sb 1.33 NS 2.18 NS 1.97 NS 1.54 NS 
Fe/U 1.11 NS 0.93 NS 0.80 NS 1.77 0.02 
Fe/Zn 0.82 NS 0.84 NS 0.66 NS 0.68 NS 

Mg/Mn 3.05 0.00 1.28 NS 1.94 NS 3.22 0.00 



Table S6. Cont. 

Ratios 
COPD-LC /COPD-mi COPD-LC /COPD-mo COPD-LC /COPD-se COPD-LC /COPD-vs 

FC p FC p FC p FC p 
Mg/Mo 2.40 NS 2.21 NS 1.53 NS 1.83 NS 
Mg/Ni 0.49 0.00 0.50 0.00 0.36 0.00 0.49 0.00 
Mg/Pb 0.03 NS 0.08 NS 0.01 NS 0.10 0.01 
Mg/Tl 1.41 NS 0.99 NS 0.92 NS 1.65 0.00 
Mg/U 1.19 NS 0.85 NS 1.09 NS 2.12 0.00 
Mg/W 0.89 NS 0.73 NS 0.91 NS 1.38 NS 
Mg/Zn 0.89 NS 0.72 NS 0.88 NS 0.77 0.01 
Mn/Ni 0.19 0.00 0.45 NS 0.22 0.00 0.14 0.00 
Mn/Pb 0.04 NS 0.25 NS 0.02 NS 0.08 0.01 
Mn/Sb 0.47 NS 1.31 NS 1.33 NS 0.42 0.00 
Mn/Se 0.36 0.01 0.87 NS 0.54 NS 0.20 NS 
Mn/Tl 0.64 NS 1.15 NS 0.67 NS 0.47 NS 
Mn/U 0.53 NS 0.82 NS 0.66 NS 0.57 NS 
Mn/Zn 0.27 NS 0.61 NS 0.47 NS 0.14 NS 
Mo/Ni 0.39 0.00 0.50 NS 0.22 0.00 0.33 NS 
Mo/Pb 0.00 NS 0.00 NS 0.00 NS 0.00 0.00 
Mo/Tl 1.24 NS 0.88 NS 0.61 NS 1.46 NS 
Mo/U 0.99 NS 0.83 NS 0.71 NS 1.54 NS 
Ni/Mo 4.00 0.01 3.96 NS 4.03 NS 2.89 NS 
Ni/Sb 2.65 0.00 2.51 NS 6.09 0.00 3.17 0.00 
Ni/Se 1.71 0.00 1.61 NS 2.37 0.00 1.54 NS 
Ni/Tl 2.73 0.00 1.64 NS 2.55 0.00 2.99 0.00 
Ni/U 2.17 0.00 1.61 NS 2.94 0.00 3.95 0.00 
Ni/W 1.52 NS 1.32 NS 2.39 0.00 2.52 0.00 
Ni/Zn 0.24 NS 1.34 NS 2.35 0.00 1.24 NS 
Pb/Ni 0.03 0.00 0.03 NS 0.05 NS 0.02 0.00 
Pb/Sb 0.07 0.01 0.11 NS 0.44 NS 0.06 0.00 
Pb/Se 0.04 0.00 0.05 NS 0.10 NS 0.02 NS 
Pb/Tl 0.11 0.00 0.13 NS 0.18 NS 0.09 0.00 
Pb/U 0.06 0.01 0.04 NS 0.16 NS 0.10 0.00 
Pb/V 0.00 NS 0.00 NS 0.00 NS 0.00 NS 
Pb/W 0.06 0.00 0.04 NS 0.12 NS 0.08 0.00 
Pb/Zn 0.04 0.00 0.04 NS 0.13 NS 0.02 NS 
Sb/Ni 0.45 0.00 0.41 NS 0.45 NS 0.34 0.00 
Sb/Pb 0.04 NS 0.09 NS 0.01 NS 0.07 0.00 
Sb/Se 0.81 NS 0.79 NS 0.93 NS 0.58 NS 
Sb/Tl 1.30 NS 0.94 NS 1.08 NS 1.18 NS 
Sb/U 0.94 NS 0.63 NS 1.16 NS 1.41 NS 
Sb/W 0.71 NS 0.47 NS 0.76 NS 0.91 NS 



Table S6. Cont. 

Ratios 
COPD-LC /COPD-mi COPD-LC /COPD-mo COPD-LC /COPD-se COPD-LC /COPD-vs 

FC p FC p FC p FC p 
Sb/Zn 0.66 NS 0.52 NS 0.79 NS 0.42 0.01 
Se/Tl 1.67 0.00 1.10 NS 1.06 NS 1.85 0.00 
Se/U 1.35 NS 0.93 NS 1.21 NS 2.32 0.00 
Se/W 1.07 NS 0.79 NS 1.11 NS 1.55 0.00 
Tl/U 0.86 NS 0.72 NS 1.25 NS 1.50 0.01 

Tl/Zn 0.10 NS 0.74 NS 1.09 NS 0.47 0.01 
U/V 0.30 NS 0.23 NS 0.81 NS 0.23 0.02 
U/W 0.65 NS 0.91 NS 0.86 NS 0.59 0.00 

W/Zn 0.26 NS 0.35 NS 0.81 NS 0.38 0.01 
 

  



Table S7. Elemental ratios fold changes of different COPD groups. Significant p-values are shown in red color. NS: Non-significant. HC: Healthy control; LC: lung cancer; 
COPD: chronic obstructively pulmonary disease; COPD-LC: patients who developed LC during the follow-up; COPD-vs: very severe COPD; COPD-s: severe COPD, 
COPD-mo: moderate COPD and COPD-mi: mild COPD. 

Ratios 
COPD-vs/COPD-mo COPD-vs/COPD-se COPD-vs/COPD-mi COPD-mo/COPD-mi 
FC p FC p FC p FC p 

Al/As 1.81 NS 2.92 0.00 0.90 NS 0.50 NS 
Al/Co 3.06 NS 2.74 NS 1.82 NS 0.60 NS 
Al/Cr 1.92 NS 4.33 0.00 1.37 NS 0.71 NS 
Al/Cu 2.36 NS 5.01 0.00 1.29 NS 0.55 NS 
Al/Fe 2.66 NS 8.79 0.00 1.58 NS 0.59 NS 
Al/Mg 2.58 NS 4.85 0.00 1.43 NS 0.55 NS 
Al/Mn 0.85 NS 3.66 NS 1.21 NS 1.42 NS 
Al/Mo 2.50 NS 6.77 0.00 1.66 NS 0.66 NS 
Al/Ni 2.49 0.00 4.26 0.00 1.43 NS 0.57 NS 
Al/Pb 3.36 0.00 1.26 NS 1.24 NS 0.37 NS 
Al/Sb 2.72 0.00 6.64 0.00 1.20 NS 0.44 NS 
Al/Se 2.33 NS 3.99 0.00 1.36 NS 0.58 NS 
Al/Tl 1.98 NS 2.53 0.01 1.08 NS 0.55 NS 
Al/U 0.63 NS 1.96 NS 0.63 NS 1.01 NS 
Al/V 1.63 NS 5.83 NS 0.57 NS 0.35 NS 
Al/W 0.77 NS 1.60 NS 0.73 NS 0.95 NS 
Al/Zn 2.17 NS 4.99 0.00 1.48 NS 0.68 NS 
As/Co 1.85 NS 1.60 NS 1.93 0.00 1.04 NS 
As/Cr 1.25 NS 2.14 0.00 1.46 NS 1.16 NS 
As/Cu 1.46 NS 2.56 0.00 1.36 NS 0.93 NS 
As/Fe 1.72 NS 3.70 0.00 1.63 NS 0.95 NS 
As/Mg 1.46 NS 2.52 0.00 1.52 NS 1.04 NS 
As/Mn 0.57 NS 1.63 NS 1.39 NS 2.42 NS 
As/Mo 1.65 NS 1.44 NS 2.03 NS 1.23 NS 
As/Ni 1.41 NS 1.91 0.00 1.51 NS 1.07 NS 
As/Sb 1.78 NS 2.66 0.00 1.31 NS 0.74 NS 
As/Se 1.60 NS 2.28 0.00 1.45 NS 0.90 NS 
As/Tl 1.10 NS 1.43 NS 1.21 NS 1.10 NS 

 

  



Table S7. Cont. 

Ratios 
COPD-vs/COPD-mo COPD-vs/COPD-se COPD-vs/COPD-mi COPD-mo/COPD-mi 

FC p FC p FC p FC p 

As/U 0.45 NS 1.11 NS 0.75 NS 1.66 NS 
As/V 1.13 NS 3.97 NS 0.59 NS 0.53 NS 
As/W 0.48 NS 1.15 NS 0.83 NS 1.72 NS 
As/Zn 1.35 NS 2.62 0.00 1.60 NS 1.19 NS 
Cd/Co 3.06 NS 4.11 NS 1.56 NS 0.51 NS 
Cd/Cr 1.94 NS 3.76 0.01 1.30 NS 0.67 NS 
Cd/Cu 2.09 NS 5.18 0.00 1.16 NS 0.55 NS 
Cd/Fe 2.50 NS 6.82 0.01 1.63 NS 0.65 NS 
Cd/Mg 2.29 NS 5.24 0.00 1.33 NS 0.58 NS 
Cd/Mo 2.43 NS 7.42 NS 1.93 NS 0.79 NS 
Cd/Ni 2.30 NS 3.73 NS 1.52 NS 0.66 NS 
Cd/Pb 3.71 NS 1.43 NS 0.36 NS 0.10 NS 
Cd/Sb 3.01 NS 6.55 0.00 1.14 NS 0.38 NS 
Cd/Se 2.20 NS 4.24 0.00 1.31 NS 0.59 NS 
Cd/Tl 1.70 NS 2.05 NS 1.09 NS 0.64 NS 
Cd/U 0.57 NS 2.00 NS 0.66 NS 1.16 NS 
Cd/V 1.38 NS 6.22 NS 0.56 NS 0.41 NS 
Cd/W 0.67 NS 1.97 NS 0.90 NS 1.36 NS 
Cd/Zn 1.98 NS 6.04 0.00 1.42 NS 0.72 NS 
Co/Cr 0.59 NS 0.45 NS 0.64 NS 1.09 NS 
Co/Cu 0.50 NS 0.42 NS 0.33 NS 0.66 NS 
Co/Mn 0.23 NS 0.39 NS 0.31 NS 1.33 NS 
Co/Pb 1.14 NS 0.09 NS 0.29 NS 0.25 NS 
Co/Sb 1.04 NS 2.06 NS 0.45 NS 0.43 NS 
Co/Tl 0.40 NS 0.30 0.00 0.39 NS 0.97 NS 
Co/U 0.25 0.00 0.24 0.00 0.20 NS 0.81 NS 
Co/W 0.35 0.00 0.44 0.01 0.24 NS 0.69 NS 
Cr/Mn 0.44 NS 0.67 NS 0.74 NS 1.68 NS 



Table S7. Cont. 

Ratios 
COPD-vs/COPD-mo COPD-vs/COPD-se COPD-vs/COPD-mi COPD-mo/COPD-mi 

FC p FC p FC p FC p 

Cr/Ni 1.17 NS 0.87 NS 0.97 NS 0.83 NS 
Cr/Sb 1.29 NS 1.65 NS 0.77 NS 0.60 NS 
Cr/U 0.49 0.00 0.61 0.01 0.51 NS 1.06 NS 
Cu/Fe 1.03 NS 1.21 NS 1.28 NS 1.24 NS 
Cu/Mg 1.17 NS 1.04 NS 0.82 NS 0.70 NS 
Cu/Mn 0.47 NS 0.56 NS 1.06 NS 2.26 NS 
Cu/Mo 1.40 NS 0.85 NS 1.55 NS 1.11 NS 
Cu/Ni 1.20 NS 0.78 NS 1.15 NS 0.96 NS 
Cu/Pb 0.98 NS 0.08 NS 0.43 NS 0.44 NS 
Cu/Se 1.14 NS 0.96 NS 1.14 NS 1.00 NS 
Cu/Tl 0.72 NS 0.57 0.00 0.96 NS 1.33 NS 
Cu/U 0.45 0.00 0.52 0.00 0.63 NS 1.39 NS 
Cu/W 0.58 NS 0.67 NS 0.73 NS 1.25 NS 
Cu/Zn 1.09 NS 1.14 NS 1.30 NS 1.19 NS 
Fe/Mn 0.54 NS 0.67 NS 0.98 NS 1.82 NS 
Fe/Ni 1.36 NS 0.62 NS 1.10 NS 0.81 NS 
Fe/Sb 1.41 NS 1.28 NS 0.86 NS 0.61 NS 
Fe/U 0.53 NS 0.45 0.00 0.63 NS 1.19 NS 
Fe/Zn 1.22 NS 0.96 NS 1.20 NS 0.98 NS 

Mg/Mn 0.40 NS 0.60 NS 0.95 NS 2.39 0.00 
Mg/Mo 1.21 NS 0.84 NS 1.31 NS 1.08 NS 
Mg/Ni 1.03 NS 0.74 NS 1.00 NS 0.98 NS 
Mg/Pb 0.72 NS 0.09 NS 0.33 NS 0.46 NS 
Mg/Tl 0.60 NS 0.56 0.00 0.85 NS 1.43 NS 
Mg/U 0.40 0.00 0.51 0.00 0.56 NS 1.40 NS 
Mg/W 0.53 NS 0.66 NS 0.65 NS 1.22 NS 
Mg/Zn 0.93 NS 1.14 NS 1.15 NS 1.23 NS 
Mn/Ni 3.12 NS 1.52 NS 1.32 NS 0.42 NS 



Table S7. Cont. 

Ratios 
COPD-vs/COPD-mo COPD-vs/COPD-se COPD-vs/COPD-mi COPD-mo/COPD-mi 

FC p FC p FC p FC p 

Mn/Pb 3.24 NS 0.27 NS 0.48 NS 0.15 NS 
Mn/Sb 3.13 NS 3.16 0.00 1.12 NS 0.36 NS 
Mn/Se 4.37 NS 2.71 NS 1.84 NS 0.42 NS 
Mn/Tl 2.44 NS 1.41 NS 1.36 NS 0.56 NS 
Mn/U 1.44 NS 1.15 NS 0.93 NS 0.64 NS 

Mn/Zn 4.45 NS 3.42 NS 2.01 NS 0.45 NS 
Mo/Ni 1.52 NS 0.68 NS 1.19 NS 0.78 NS 
Mo/Pb 0.42 NS 0.04 NS 0.36 NS 0.85 NS 
Mo/Tl 0.60 NS 0.42 0.01 0.85 NS 1.40 NS 
Mo/U 0.54 NS 0.46 NS 0.64 NS 1.20 NS 
Ni/Mo 1.37 NS 1.39 NS 1.38 NS 1.01 NS 
Ni/Sb 0.79 NS 1.92 0.01 0.84 NS 1.05 NS 
Ni/Se 1.05 NS 1.55 NS 1.11 NS 1.06 NS 
Ni/Tl 0.55 NS 0.85 NS 0.91 NS 1.67 NS 
Ni/U 0.41 0.00 0.74 NS 0.55 NS 1.34 NS 
Ni/W 0.52 NS 0.95 NS 0.60 NS 1.15 NS 
Ni/Zn 1.08 NS 1.90 NS 0.20 NS 0.18 NS 
Pb/Ni 1.94 NS 3.22 NS 1.68 NS 0.87 NS 
Pb/Sb 1.80 NS 7.14 0.00 1.19 NS 0.66 NS 
Pb/Se 2.17 NS 4.56 NS 1.75 NS 0.80 NS 
Pb/Tl 1.40 NS 2.01 NS 1.17 NS 0.83 NS 
Pb/U 0.46 NS 1.63 NS 0.65 NS 1.41 NS 
Pb/V 1.31 NS 2.27 NS 0.71 NS 0.54 NS 
Pb/W 0.53 NS 1.55 NS 0.74 NS 1.40 NS 
Pb/Zn 1.97 NS 5.76 NS 1.88 NS 0.95 NS 
Sb/Ni 1.18 NS 1.30 NS 1.31 NS 1.11 NS 
Sb/Pb 1.18 NS 0.15 NS 0.51 NS 0.43 NS 
Sb/Se 1.35 NS 1.60 NS 1.38 NS 1.03 NS 



Table S7. Cont. 

Ratios 
COPD-vs/COPD-mo COPD-vs/COPD-se COPD-vs/COPD-mi COPD-mo/COPD-mi 

FC p FC p FC p FC p 

Sb/Tl 0.80 NS 0.91 NS 1.10 NS 1.38 NS 
Sb/U 0.45 NS 0.83 NS 0.67 NS 1.49 NS 
Sb/W 0.52 NS 0.83 NS 0.78 NS 1.51 NS 
Sb/Zn 1.25 NS 1.89 NS 1.59 NS 1.27 NS 
Se/Tl 0.60 NS 0.57 0.00 0.90 NS 1.51 NS 
Se/U 0.40 0.00 0.52 0.00 0.58 NS 1.46 NS 
Se/W 0.51 NS 0.72 NS 0.69 NS 1.35 NS 
Tl/U 0.48 NS 0.84 NS 0.58 NS 1.20 NS 
Tl/Zn 1.56 NS 2.32 0.01 0.21 NS 0.14 NS 
U/V 1.01 NS 3.53 NS 1.28 NS 1.28 NS 
U/W 1.55 NS 1.47 NS 1.10 NS 0.71 NS 
W/Zn 0.92 NS 2.11 NS 0.68 NS 0.74 NS 

 

 

 

.



Table S8. Metal ratios with AUC values of ROC curves higher than 0.75. 

Ratios 
AUC values 

LC/HC COPD/HC COPD-LC /HC COPD-s/HC COPD-vs/HC 
Al/As 0.80 <0.75 <0.75 <0.75 <0.75 
Al/Co 0.81 <0.75 <0.75 <0.75 <0.75 
Al/Cr 0.75 <0.75 <0.75 <0.75 <0.75 
Al/Cu 0.84 <0.75 0.83 <0.75 <0.75 
Al/Fe 0.77 <0.75 <0.75 <0.75 <0.75 
Al/Mg 0.86 <0.75 <0.75 <0.75 <0.75 
Al/Mn 0.79 <0.75 <0.75 <0.75 <0.75 
Al/Mo 0.75 <0.75 <0.75 <0.75 <0.75 
Al/Pb 0.76 <0.75 0.82 <0.75 <0.75 
Al/Sb 0.87 <0.75 <0.75 <0.75 <0.75 
Al/Se 0.82 <0.75 <0.75 <0.75 <0.75 
Al/Tl 0.78 <0.75 <0.75 <0.75 <0.75 
Al/U 0.77 <0.75 <0.75 <0.75 <0.75 
Al/Zn 0.84 <0.75 <0.75 <0.75 <0.75 
As/Cr <0.75 <0.75 0.77 <0.75 <0.75 
As/Cu 0.81 <0.75 <0.75 0.77 <0.75 
As/Fe <0.75 <0.75 0.80 <0.75 <0.75 
As/Mg <0.75 <0.75 0.83 <0.75 <0.75 
As/Ni <0.75 <0.75 <0.75 <0.75 0.78 
As/Sb 0.84 <0.75 <0.75 <0.75 <0.75 
As/Se 0.78 <0.75 0.80 <0.75 <0.75 
As/Tl <0.75 <0.75 0.76 <0.75 <0.75 
As/V <0.75 <0.75 0.80 0.77 <0.75 

As/Zn 0.82 <0.75 0.80 <0.75 <0.75 
Cd/Co <0.75 <0.75 0.80 <0.75 <0.75 
Cd/Cr <0.75 <0.75 0.82 <0.75 <0.75 
Cd/Cu <0.75 <0.75 0.82 0.80 <0.75 
Cd/Fe <0.75 <0.75 0.83 0.77 <0.75 
Cd/Mg <0.75 <0.75 0.83 <0.75 <0.75 
Cd/Ni <0.75 <0.75 0.80 <0.75 <0.75 
Cd/Pb <0.75 <0.75 0.86 <0.75 <0.75 
Cd/Sb <0.75 <0.75 0.78 <0.75 <0.75 
Cd/Se <0.75 <0.75 0.83 <0.75 <0.75 
Cd/Tl <0.75 <0.75 0.80 <0.75 <0.75 
Cd/U <0.75 <0.75 0.80 <0.75 <0.75 
Cd/W <0.75 <0.75 0.77 <0.75 <0.75 
Cd/Zn <0.75 <0.75 0.84 0.79 <0.75 
Co/Cu <0.75 <0.75 <0.75 <0.75 0.77 
Co/Mn <0.75 <0.75 0.76 <0.75 <0.75 
Co/Pb <0.75 <0.75 0.91 <0.75 <0.75 
Cr/As <0.75 <0.75 0.82 <0.75 <0.75 
Cr/Mn <0.75 <0.75 0.83 <0.75 <0.75 
Cr/Ni <0.75 <0.75 <0.75 0.77 <0.75 
Cr/Sb 0.78 <0.75 <0.75 <0.75 <0.75 
Cu/Al <0.75 <0.75 <0.75 <0.75 0.81 
Cu/As 0.76 <0.75 0.87 0.81 <0.75 
Cu/Mn 0.78 <0.75 0.87 <0.75 <0.75 
Cu/Mo <0.75 <0.75 <0.75 <0.75 0.76 
Cu/Ni <0.75 <0.75 <0.75 0.91 0.76 
Cu/Pb <0.75 <0.75 0.87 <0.75 <0.75 
Cu/Tl 0.77 <0.75 <0.75 0.79 <0.75 
Cu/U <0.75 <0.75 <0.75 0.79 <0.75 
Fe/As <0.75 <0.75 0.84 0.80 <0.75 
Fe/Mn <0.75 <0.75 0.85 0.81 <0.75 



Table S8. Cont. 

Ratios 
AUC values 

LC/HC COPD/HC COPD-LC/HC COPD-s/HC COPD-vs/HC 
Fe/Ni <0.75 <0.75 <0.75 0.85 <0.75 
Fe/U <0.75 <0.75 <0.75 0.79 <0.75 

Mg/Al <0.75 <0.75 <0.75 <0.75 0.77 
Mg/As <0.75 <0.75 0.90 0.83 <0.75 
Mg/Co <0.75 <0.75 0.80 <0.75 0.79 
Mg/Cr <0.75 <0.75 0.87 0.88 <0.75 
Mg/Mn <0.75 <0.75 0.92 0.85 <0.75 
Mg/Ni <0.75 <0.75 <0.75 0.91 <0.75 
Mg/Pb <0.75 <0.75 0.86 <0.75 <0.75 
Mg/Tl <0.75 <0.75 0.83 0.91 <0.75 
Mg/U <0.75 <0.75 0.80 0.77 <0.75 
Mg/Zn <0.75 <0.75 <0.75 <0.75 0.77 
Mn/Co <0.75 <0.75 0.76 <0.75 <0.75 
Mn/Cr <0.75 0.76 0.83 <0.75 <0.75 
Mn/Cu 0.78 <0.75 0.87 0.76 <0.75 
Mn/Fe <0.75 <0.75 0.85 0.81 <0.75 
Mn/Mg <0.75 <0.75 0.90 0.82 <0.75 
Mn/Ni <0.75 <0.75 0.82 <0.75 <0.75 
Mn/Pb <0.75 <0.75 0.88 <0.75 <0.75 
Mn/Sb 0.84 <0.75 <0.75 0.77 <0.75 
Mn/Se <0.75 <0.75 0.94 0.78 <0.75 
Mn/Zn 0.81 <0.75 0.97 0.80 <0.75 
Mo/As <0.75 <0.75 <0.75 0.78 <0.75 
Mo/Pb <0.75 <0.75 0.84 <0.75 <0.75 
Ni/As <0.75 <0.75 0.86 <0.75 <0.75 
Ni/Co <0.75 <0.75 0.83 <0.75 <0.75 
Ni/Cr <0.75 <0.75 0.90 <0.75 <0.75 
Ni/Cu <0.75 <0.75 0.80 <0.75 <0.75 
Ni/Fe <0.75 <0.75 0.76 <0.75 <0.75 
Ni/Mg <0.75 <0.75 0.78 <0.75 <0.75 
Ni/Mn <0.75 <0.75 0.98 <0.75 <0.75 
Ni/Mo <0.75 <0.75 0.76 <0.75 <0.75 
Ni/Sb <0.75 <0.75 0.88 0.77 <0.75 
Ni/Se <0.75 <0.75 0.77 <0.75 <0.75 
Ni/Tl <0.75 <0.75 0.92 <0.75 <0.75 
Ni/U <0.75 <0.75 0.91 <0.75 <0.75 
Ni/W <0.75 <0.75 0.78 <0.75 <0.75 
Pb/Al <0.75 <0.75 0.82 <0.75 <0.75 
Pb/As 0.76 <0.75 0.89 <0.75 <0.75 
Pb/Co 0.82 <0.75 <0.75 <0.75 <0.75 
Pb/Cr 0.80 <0.75 0.90 <0.75 <0.75 
Pb/Cu 0.81 <0.75 0.91 <0.75 <0.75 
Pb/Fe <0.75 <0.75 0.91 0.77 <0.75 
Pb/Mg 0.81 <0.75 0.90 <0.75 <0.75 
Pb/Mn 0.79 <0.75 0.90 <0.75 <0.75 
Pb/Mo 0.76 <0.75 0.84 <0.75 <0.75 
Pb/Ni <0.75 <0.75 0.83 <0.75 <0.75 
Pb/Sb 0.90 <0.75 0.82 <0.75 <0.75 
Pb/Se 0.88 <0.75 0.90 <0.75 <0.75 
Pb/Tl 0.78 <0.75 0.90 <0.75 <0.75 
Pb/U 0.76 <0.75 0.85 <0.75 <0.75 
Pb/V <0.75 <0.75 0.90 <0.75 <0.75 
Pb/W <0.75 <0.75 0.82 <0.75 <0.75 
Pb/Zn 0.84 <0.75 0.91 <0.75 <0.75 



Table S8. Cont. 

Ratios 
AUC values 

LC/HC COPD/HC COPD-LC/HC COPD-s/HC COPD-vs/HC 
Sb/Al <0.75 <0.75 <0.75 <0.75 0.75 
Sb/As <0.75 <0.75 0.90 <0.75 <0.75 
Sb/Co <0.75 <0.75 <0.75 <0.75 0.75 
Sb/Cr <0.75 <0.75 <0.75 <0.75 0.78 
Sb/Mn <0.75 <0.75 0.91 <0.75 <0.75 
Sb/Ni <0.75 <0.75 <0.75 <0.75 0.83 
Sb/Pb <0.75 <0.75 0.78 <0.75 0.75 
Se/As <0.75 <0.75 0.84 <0.75 <0.75 
Se/Cr 0.77 <0.75 0.81 <0.75 <0.75 
Se/Mn <0.75 <0.75 0.94 0.78 <0.75 
Se/Ni 0.77 <0.75 <0.75 <0.75 <0.75 
Se/Pb <0.75 <0.75 0.88 <0.75 <0.75 
Se/Tl <0.75 <0.75 0.76 0.79 <0.75 
Se/U <0.75 <0.75 0.80 <0.75 <0.75 
Tl/Al <0.75 <0.75 <0.75 <0.75 0.86 
Tl/As <0.75 <0.75 0.81 <0.75 <0.75 
Tl/Cu 0.77 <0.75 <0.75 0.79 <0.75 
Tl/Mo <0.75 <0.75 <0.75 <0.75 0.76 
Tl/Ni <0.75 <0.75 0.76 <0.75 <0.75 
Tl/Pb <0.75 <0.75 0.88 <0.75 <0.75 
Tl/Sb 0.77 <0.75 <0.75 <0.75 <0.75 
Tl/Se <0.75 <0.75 0.76 0.79 <0.75 
Tl/Zn 0.77 <0.75 <0.75 <0.75 <0.75 
U/Al <0.75 <0.75 <0.75 <0.75 0.91 
U/As <0.75 <0.75 0.82 <0.75 0.76 
U/Co <0.75 <0.75 <0.75 <0.75 0.79 
U/Mn <0.75 <0.75 0.76 <0.75 <0.75 
U/Mo <0.75 <0.75 <0.75 <0.75 0.81 
U/Ni <0.75 <0.75 0.75 <0.75 0.76 
U/Pb <0.75 <0.75 0.82 <0.75 0.79 
V/Cd <0.75 <0.75 0.78 <0.75 <0.75 
V/Ni 0.76 <0.75 <0.75 <0.75 <0.75 
V/Pb <0.75 <0.75 0.90 <0.75 <0.75 
V/Zn <0.75 <0.75 0.80 <0.75 <0.75 
W/Al <0.75 <0.75 <0.75 <0.75 0.90 
W/As <0.75 <0.75 0.87 0.77 0.79 
W/Mn <0.75 <0.75 0.84 <0.75 <0.75 
W/Ni <0.75 <0.75 <0.75 <0.75 0.76 
W/Pb <0.75 <0.75 0.78 <0.75 0.84 
W/U <0.75 <0.75 0.75 <0.75 <0.75 
W/Zn <0.75 <0.75 <0.75 <0.75 0.76 
Zn/As 0.78 <0.75 0.84 <0.75 <0.75 
Zn/Co <0.75 <0.75 0.82 <0.75 <0.75 
Zn/Cr <0.75 <0.75 0.78 <0.75 <0.75 
Zn/Mg <0.75 <0.75 <0.75 <0.75 0.75 
Zn/Mn 0.81 <0.75 0.97 0.80 <0.75 
Zn/Ni <0.75 <0.75 <0.75 0.88 <0.75 
Zn/Sb <0.75 <0.75 0.80 <0.75 <0.75 
Zn/Tl 0.77 <0.75 <0.75 <0.75 <0.75 
Zn/U <0.75 <0.75 0.83 <0.75 <0.75 



Table S9. Metal-metal Spearman correlations in the studied groups. HC: Healthy control; LC: lung cancer; COPD: 
chronic obstructively pulmonary disease; COPD-LC: patients who developed LC during the follow-up 

Elements rho p-level 
HC 

 Pb Al        0.87 0.00 
 Se Zn        0.69 0.00 
 Pb Cd        0.69 0.00 
 Sb Mg        0.66 0.00 
 Zn Cu        0.66 0.00 
 Zn Fe        0.65 0.00 
 Ni Al        0.63 0.00 
 Zn Co        0.60 0.00 
 Se Mg        0.59 0.00 
 U Tl        0.56 0.00 
 Zn Mg        0.56 0.00 
 Pb Ni        0.55 0.00 
 Cu Fe        0.55 0.00 
 Sb Se        0.55 0.00 
 As Al        0.54 0.00 
 Cu Co        0.54 0.00 
 Sb V         0.54 0.00 
 Mo Mg        0.54 0.00 
 Cr Al        0.52 0.00 
 Pb Cr        0.52 0.00 
 Ni Co        -0.51 0.00 
 Zn Ni        -0.53 0.00 
 Cu Ni        -0.55 0.00 

LC 
 Zn Co        0.66 0.00 
 Mn Co        0.66 0.00 
 Cu Mg        0.65 0.00 
 Cr Ni        0.64 0.00 
 Cd As        0.57 0.00 
 Sb Cu        0.57 0.00 
 Mn V         0.56 0.00 
 Sb Mo        0.56 0.00 
 Mo Cu        0.55 0.00 
 Cd V         0.55 0.00 
 Zn Cu        0.55 0.00 
 Zn Mn        0.54 0.00 
 W Ni        0.53 0.00 
 Pb Sb        0.53 0.00 
 Cd Se        0.53 0.00 
 Cu Co        0.52 0.00 
 Cr Mg        -0.51 0.00 
 Ni Mn        -0.54 0.00 
 Se Al        -0.54 0.00 
 Cr Co        -0.55 0.00 
 Cu Ni        -0.55 0.00 
 V Al        -0.55 0.00 

 Mo Cr        -0.57 0.00 
 As Mg        -0.58 0.00 
 Zn Ni        -0.64 0.00 
 Ni Co        -0.73 0.00 

 

 



Table S9. Cont. 

Elements rho p-level 
COPD 

 Se Zn        0.73 0.00 
 As Al        0.70 0.00 
 Cu Mg        0.69 0.00 
 Se Mg        0.67 0.00 
 Cd Al        0.67 0.00 
 Zn Mg        0.65 0.00 
 Se Cu        0.61 0.00 
 Zn Cu        0.54 0.00 
 V Al        0.52 0.00 
 Zn Co        0.51 0.00 

COPD-LC 
 As Mn        0.85 0.00 
 Zn Mn        0.76 0.00 
 Sb Co        0.74 0.01 
 W Cu        0.73 0.01 
 Sb Zn        0.71 0.01 
 Cu V         0.68 0.01 
 Sb Mo        0.68 0.02 
 W V         0.67 0.02 
 Zn V         0.66 0.02 
 U Mo        0.66 0.02 

 Mn V         0.63 0.03 
 Sb Ni        0.60 0.04 
 Zn Ni        0.58 0.05 
 Cr Al        -0.62 0.03 
 W Cd        -0.63 0.03 
 Tl Se        -0.69 0.01 
 Cd Cu        -0.69 0.01 

 

 

 

  



Table S10. Limit of detection (LOD) and quantification (LOQ) for elements. Limits of detection (LODs) and 
quantification (LOQs) were calculated with the data generated in the linearity studies as LOD = a + 3 Sy/x 
and LOQ = a + 10 Sy/x, where “a” is the origin ordinate and “Sy/x” the random errors in the values for the 
slope and intercept. 
 

Elements (ng g-1) LOD LOQ 

Mg   0.08 0.27 
Al   0.06 0.20 
V   0.02 0.68 

Mn  0.04 0.13 
Fe  0.05 0.17 
Co   0.05 0.17 
Ni   0.04 0.13 
Cu   0.05 0.17 
Zn   0.07 0.23 
Cr   0.04 0.13 
As  0.03 0.10 
Mo   0.04 0.13 
Se  0.03 0.10 
Cd   0.01 0.33 
Sb  0.04 0.13 
W  0.04 0.13 
Tl  0.02 0.68 
Pb   0.04 0.13 
U   0.02 0.68 

 

  



Table S11. Validation of multielemental analysis by ICP-QQQ-MS using de human serum SeronormTM Trace Elements 
Serum L-2 and ClinChek serum control Level II.*Additional approximate values. 

Elements 
 (n= 10) 

ClinChek serum control level II  
( ng g-1) 

SeronormTM Trace Elements Serum L-2 
 (ng g-1) 

Average RSD (%) Certified range Average RSD (%) Certified range 

Mg   23818.37 6.13 19400-23700 38993.85 4.10 28500-42800 
Al   43.84 5.08 43-65 78.92 7.12 72-108 
V   6.91 4.37 6.47-9.71 0.57 7.07 0.52* 

Mn  5269.60 8.66 4830-7240 13.04 5.45 11.3-17 
Fe  1218.55 7.88 1190-1780 1772.71 6.80 1650-2490 
Co   4.92 7.22 4.59-6.89 2.59 6.70 2.15-3.24 
Ni   6.13 6.80 4.77-7.15 10.77 1.41 7.6-11.4 
Cu   1136.70 6.96 1150-1560 1689.25 5.24 1737-2613 
Zn   1522.34 10.29 1280-1740 1687.49 9.99 1670-2510 
Cr   5.67 9.42 4.53-6.79 3.64 11.19 3.12-4.69 
As  15.45 7.07 14.5-24.1 1.28 8.35 0.38* 
Mo   5.81 8.63 4.33-6.50 1.15 5.53 0.91* 
Se  95.13 4.58 89.8-135 126.40 5.47 111-167 
Cd   5.37 7.06 4.04-6.73 0.17 11.29 0.122* 
Sb  5.86 1.37 5.64-8.46 15.26 8.03 16.4* 
W  0.40 1.34 No certified 6.45 3.46 No certified 
Tl  5.86 7.37 5.59-8.38 0.27 13.07 No certified 
Pb   1.12 5.51 No certified 1.65 6.96 1.29* 
U   1.17 4.87 No certified 1.86 0.29 0.53* 

 

 

  



Table S12. Operational Conditions of ICP-QQQ-MS 

Operational Conditions 

Nebulizer Savillex Cross Flow 400 
Sampling and skimmer cones Nickel 

RF Power 1500 W 
Plasma gas flow rate 15 L min-1 
Carrier gas flow rate 0.65 L min-1 
Auxiliary gas flow 1 L min-1 

Sampling depth 10 mm 
He flow 4.5 ml min-1 
H2 flow 2 mil min-1 
O2 flow 40% 

Dwell time 0.3 per isotope 
Torch Shield (with long life platinum shield plate) 

OctP Bias -18.0 V 
OctP RF 190 V 

Energy Discrimination -7.0 V 

Isotopes monitored 

24Mg, 27Al, 51V, 45Sc , 55Mn, 57Fe, 59Co, 53Cr, 60Ni, 63Cu, 65Cu, 64Zn, 
66Zn, 75As, 78Se, 80Se, 95Mo,103Rh, 112Cd, 114Cd, 182W,  205Tl, 208Pb, 209Bi 

and 238U  

Replicates 5 
 

  



 

Figure S1. PLS-DA plots of metal human serum comparison between (A) COPD, LC and COPD-
LC groups (1); LC and COPD groups (2) and COPD and COPD-LC groups,  (B) COPD-mi, 
COPD-mo, COPD-s and COPD-vs (1) and COPD-vs, LC and COPD-LC groups (2), (C) HC and 
COPD-mi (1), HC and COPD-mo(2), HC and COPD-s (3), HC and COPD-vs  (4) groups. HC: 
Healthy control; LC: lung cancer; COPD: chronic obstructively pulmonary disease; COPD-LC: 
patients who developed LC during the follow-up; COPD-vs: very severe COPD; COPD-s: severe 
COPD, COPD-mo: moderate COPD and COPD-mi: mild COPD. 

 



 

Figure S2. ROC curves corresponding to the elements that presented significant differences 
between (a) LC and COPD-LC groups, (b) LC and COPD-mi, (c) LC and COPD-vs and d) 
COPD-LC and COPD-mi considering good values of specificity and specificity AUC values 
higher than 0.75. The rest of the comparison showed AUC values < 0.75.  


