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mutation type %24 common mutation T&H - 7z,

Control |LADC m+|LADC m—| SCC

Age
median (range)| 63 (27-79) | 70 (50-80) | 67 (45-79) [73.5 (54-85)
Gender
Female 9 19 13 1
Male 11 1 7 19
Smoking history
(Pack—Year : PY)
never| 0 20 20 0
PY<30 2 0 0 0
30<PY] 7 0 0 20
EGFR mutation type
Ex19 - 14 0 -
Ex21 - 6 0 -
#1

Lung adenocarcinoma with EGFR mutation(LADC m+)
LADC without EGFR or ALK mutation (LADC m-)

Squamous cell carcinoma (SCC)
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Control : tissue from patients without cancer ; p<0.05 (*: p<0.01)

LADC wt: Co”

LADC EGFRm+: Fe™, Na, K, Cu, Zn
LADC (wt & EGFRm+) : P*, S*, Br
Squamous cell carcinoma (SCC): Sr

No significant difference : Mg, Al, Si, Ca, Ti, V, Cr, Mn, Ni, Ga, As, Se, Rb, Y, Zr, Hg, Pb
Not detected; Ge, Pd, Ag, Cd, In, Sn, Sb, Te, I, Cs, Ba, Ce, W, Pt, Au
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Abstract

Background: The cause and mechanism of lung cancer in “never smokers” are still unclear.
Additionally, the onset of driver mutations (e.g., EGFR, ALK) and the mechanism of their ethnic
difference are unclear. Several studies have suggested that some trace elements may affect the
onset of lung cancer. However, the effect of trace elements on lung cancer carcinogenesis is poorly
understood. The aim of this study was to assess if trace elements may be the cause of carcinogenesis
in lung cancer tissues of patients with lung cancer with a non-smoking history, driver mutations, or
histology.

Methods: The study included patients with non-small cell lung cancer who had undergone surgical
resection. For the measurement of trace elements, surgically resected formalin-fixed
paraffin-embedded lung cancer samples were studied using particle induced X-ray emission
analysis. In total, 54 elements were investigated in each sample. FGFR mutation and ALK
rearrangement were assessed using commercially available CLIA testing. Based on the pathology
and driver mutation status, samples were classified into the following groups: lung adenocarcinoma
(LADC) with EGFR mutation (LADC EGFRm+); LADC without KFGFR mutation and ALK
rearrangement (LADC wt); and lung squamous cell carcinoma (SCC). Tissues from 20 patients with

a non-malignant disease (e.g., pneumothorax) were also analyzed for trace elements as controls.
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Results: In total, 60 patients with non-small cell lung cancer were included. The median patient age
was 70years. Of the 60 patients, 27 (45%) were males. Cobalt was increased in the LADC wt group.
Iron was increased in the LADC EGFRm+ group. Phosphorus and Sulfur were increased in the
LADC group. In patients with squamous cell carcinoma, the amount of strontium in the tissue was
significantly decreased.

Conclusion: Trace elements may play a role in the pathology and molecular signature of lung cancer.
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