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Background:  Lung cancer is  most  common cancer  worldwide  and also the  leading cause of
cancer death in Thailand. There are many associated risk factors causing lung cancer, for example,
smoking,  cooking fume,  occupational  exposure,  radon exposure,  and heavy metals.  Moreover,
stepwise carcinogenesis and molecular alteration play an important role in cancer development
that have been clearly establish. The evaluation of fundamental component of lung cancer like
trace elements and stable isotope ratio is still scarce. This prospective study aimed to study the
trace element from tissue to detect the difference between lung cancer tissue and normal tissue
from lung cancer patients

Methods: Lung cancer patients were collected both lung cancer specimen and normal lung tissue
specimen from curative surgery and all specimen were evaluated by inductively coupled plasma-
mass spectrometry (ICP-MS) and measure 10 elements which are calcium (Ca), phosphorus (P),
sulfur (S), magnesium (Mg), zinc (Zn), ferrous (Fe), sodium (Na), nickel (Ni), copper (Cu) and Lead
(Pb). Furthermore, the specimens are measured for nickel isotope ratio, copper isotope ratio, and
Pb isotope ratio. This study aimed to define the difference of composition in lung cancer tissue and
normal lung tissue. 

Results:  During  November  2017  to  February  2019,  18  patients  were  recruited.  We  reported
preliminary analysis from 12 specimens, 9 were lung cancer tissue and 3 were normal tissue.
There was no difference between lung cancer tissue and normal tissue from both trace element
analysis and stable isotope ratio. Among 9 lung cancer tissues, there were significantly lower zinc
and calcium level in smokers compared to non-smokers. Median value (interquartile range, IQR) of
zinc level is 54.55 µg/g (0 - 64.39) and 82.14 µg/g (69.85 -104.48) and geometric mean difference
was -0.33 (95% CI = -0.99, +0.33), p-value 0.07. Median value (IQR) of Calcium level was 1.83
mg/g (1.71 – 1.94) in smoker and 2.58 mg/g (1.53 – 3.66) and geometric mean difference was -
0.28 (95% CI =-1.18, +0.61), p = 0.19. Moreover, there was significantly lower Nickle isotope ratio
60/58 in PD-L1 positive patients compared to PD-L1 negative patients ( Median value (IQR) =7.36
(0 - 14.56) versus 17.56 (15.86 – 19.57) respectively, geometric mean difference = 0.51 (95%CI -
0.13, +1.14),p-value 0.019. However, small sample size might affect the results.

Conclusions: There was no significant difference of between lung cancer tissue and normal tissue
as well as Cu, Ni, Pb isotope ratio. In our study is only preliminary analysis and now the rest of
samples from 9 patients are evaluating in Japan. After gathering and analyzing all information, we
might detect the difference of trace element and also the Cu, Ni, Pb isotope ratio. We try to report
the full analysis soon.
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