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ABSTRACT

Introduction: Lung cancer is the second most common cancer in the world. Smoking occupational and
environmental exposures are the most important causes of lung cancer. Cadmium is known as a human
carcinogen due to its ability to increase lung cancer risk. This study estimates the general results of all
studies on the relationship between cadmium and lung cancer.

Material and Methods: In the present study, studies that evaluated the relationship between cadmium and
lung cancer until May 2022 were searched and retrieved. From the funnel plot to determine the existence
of diffusion skew, from the statistical tests Chi-squared test (x2) and 12 to determine heterogeneity,
from the meta-regression method to identify the root of heterogeneity, and from the sensitivity analysis
approach to identify the effect of each study on the result, it was generally used. This study performed all
analyses with Stata statistical software version 15.

Results: In this study, it was observed that the chance of developing lung cancer compared to the base
group, in the people exposed to a higher dose than the base level of cadmium is equal to 1.31 (95% Cl:
1.06-1.62; p-value = 0.024), which is statistically significant. Based on Egger’s test (p-value = 0.178) and
Begg’s (p-value = 0.276), no diffusion bias was observed in this study.

Conclusion: ccording to the final results of this review research, exposure to cadmium leads to a 31%
increase in lung cancer risk, which is statistically significant. Therefore, cadmium is a risk factor for lung
cancer.
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1. INTRODUCTION and family history are risk factors for lung cancer.

Smoking, exposure to radon gas, asbestos, Cadmium is a toxic element that causes occupational
uranium, inhaled chemicals or minerals (beryllium, and environmental concerns. Occupational exposure
cadmium, chromium compounds), air pollution, is also one of the ways cadmium enters the body.
* Corresponding Author Email: ramezansadeghi@yahoo.com This mainly occurs through accidental inhalation,
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Autho Year Odds Ratio (95% ClI) % Weight
Brown L 1984 ——é—.— 2.00 (0.88, 4.52) 4.29
Sorahan T 1995 —0——5— 0.81(0.43, 1.52) 573
Jarup L 1998 — i 0.32 (0.13, 0.80) 3.75
Martin J-C 2000 -—QI— 1.22 (0.93, 1.59) 9.77
Sorahan T 2004 ——’:— 1.22 (0.73, 2.06) 6.85
Nawrot T 20086 : *> 3.58 (1.00, 12.76) 2.26
Beveridge R 2010 T 1.38 (0.94, 2.02) 8.43
Olsson AC (Female) 2011 E + 2.17 (0.83, 7.44) 2.38
Olsson AC (Male) 2011 _.°_ 1.48 (1.04, 2.10) 8.79
Mannetje A 2011 —— 1.16 (0.77, 1.75) 81
Sawada N (Female) 2012 —-IO-J;- 1.05(0.78, 1.42) 9.41
Sawada N (Male) 2012 - f 0.88 (0.73, 1.06) 10.63
Jasim AA 2020 - + 5.76 (1.26, 26.32) 1.68
Lener MR 2021 E —_— 2.88(1.88, 4.41) 7.89
Pietrzak S 2021 —IQ— 1.44 (1.13, 1.84) 10.03
Overall (I-squared = 72.2%, p = 0.000) @ 1.31 (1.08, 1.62) 100.00
I

NOTE: Weights are from random effects analysis i

T T T I I T

A 2 5 1 2 4 6 8

Fig. 1: Accumulation chart of the relationship between cadmium and lung cancer risk

Funnel plot with pseudo 95% confidence limits
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Fig. 2: Evaluating the emission curve in examining the relationship between cadmium exposure and lung cancer

ingesting dust, and contaminated cadmium food.
Cadmium is known as a human carcinogen due to
its ability to increase lung cancer risk. This study
estimates the general results of all studies on the
relationship between cadmium and lung cancer.

2. MATERIAL AND METHODS

Type of study and studied population
This systematic review and meta-analysis

Journal of Health and Safety at Work 2024; 14(1): 199-215

used data from retrieved studies to investigate the
relationship between cadmium exposure and lung
cancer.

Search strategy and strategies

The keywords cadmium and lung cancer were
used to search for related articles in scientific
databases (ISI Web of Science, Cochrane, Science
Direct, Scopus, PubMed, and Google Scholar).
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Meta-analysis random-effects estimates (exponential form)

Study ommited
Brown L (1984) |
Sorahan T(1995) I
Jarup L(1998) |
Martin J-C(2000) |
Sorahan T(2004) [foeeeeens
Nawrot T(2006) |
Beveridge R(2010) fi=s
Olsson AC(2011) I
Olsson AC(2011) |
Mannetje A(2011) | E—
Sawada N(2012) e
Sawada N(2012)
Jasim AA(2020)
Lener MR(2021) o
Pietrzak S (2021) |

O |

1.00 1.06

1.31 1.62 1.70

Fig. 3: Sensitivity analysis of the relationship between exposure to cadmium and lung cancer incidence

Study entry and exit criteria

English-language articles that evaluated the
relationship between cadmium exposure and
lung cancer in the human population entered the
present study. This analysis did not consider studies
published in reviews, letters to the editor, editorials,
case reports, Or case reports.

The method of reviewing articles and information
extracted from each study

From the final articles included in this research,
important information such as the year of publication
and the country where the study was conducted. In
addition, the average age of the participants, sample
size, effect size, etc. were extracted.

Evaluation of article quality

The New Castle-Ottawa scale checklist was used
to evaluate case-control, cross-sectional, and cohort
studies.

Statistical analysis

All analyses were performed with Stata statistical
software (version 15), and the significance level was
considered 0.05 in this study.

3. RESULTS AND DISCUSSION

Studies that evaluate the association between
cadmium and lung cancer incidence have reported
conflicting results. A systematic study and meta-
analysis are needed to reach a general and logical
conclusion summarizing the results of all available

202

studies. Therefore, in this study, it was observed that
the chance of developing lung cancer compared to
the base group, in the people who were exposed/
were exposed to a higher dose than the base level
of cadmium is equal to 1.31 (95% CI: 1.06-1.62;
p-value = 0.024), which is statistically significant.
Based on Egger’s test (p-value = 0.178) and Begg’s
(p-value = 0.276), no diffusion bias was observed
in this study.

Considering that the smoking variable is one of
the factors involved in lung cancer, in this study, it
was observed that the chance ratio of lung cancer
compared to the base group in the studies where the
smoking variable was adjusted is equal 1.34 (95% CI:
1.03-1.75; p-value = 0.03), and in studies that did not
consider the variable of smoking, it is equal 1.21 (95%
CI: 0.82-1.78; p-value = 0.321).

4. CONCLUSIONS

Based on the results of this systematic review
and meta-analysis, it can be stated that exposure
to cadmium leads to a 31% increase in the chance
of developing lung cancer, and this relationship is
statistically significant. The results of this study can be
useful and practical to establish a set of occupational
rules to prevent or reduce exposure to cadmium
in occupational and industrial environments and
design and policy in healthcare systems.
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