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ARTICLE INFO Abstract
Background. Prostate cancer is the second most common cancer in men and the fifth
Article History: leading cause of death worldwide. Our aim in this study was to investigate the
Received: 11 Jan 2023 relationship between exposure to cadmium and the incidence of prostate cancer
Accepted: 5 Mar 2023 through conducting a systematic review and meta-analysis method.
ePublished: 26 Jun 2023 Methods. The Studies that investigated the relationship between cadmium and prostate
cancer were searched and retrieved from the international databases until May 2022.
Keywords: (x?) and (I?) statistical tests were used respectively to determine the presence and size of
o Systematic review heterogeneity; Egger's and Bagg's tests were used to determine the existence of diffusion
o Meta-analysis bias; and meta-regression and sensitivity analysis were used to identify the source of
e Relative risk heterogeneity. All analyses were performed by Stata (Version 15) statistical software.

Results. It was observed that the relative risk of prostate cancer occurrence compared to
the base group, in people exposed/exposed to a dose higher than the base level was equal
to 1.05(95% CI:0.94-1.17; P=0.372); Meanwhile, no statistically significant relationship
was observed between exposure to cadmium or exposure levels exceeding the baseline
and prostate cancer. According to the results of Egger's test (P = 0.989) and Begg's
(P=0.787), diffusion distortion was not observed in this study.

Conclusion. Based on the available evidence, although exposure to cadmium leads to an
increase in the risk of prostate cancer, this risk increase is not statistically significant.
Practical Implications. The World Health Organization should think with a more
serious approach to the relationship between environmental health and cancers.
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Extended Abstract

Background worldwide. Cadmium is one of the heavy metals
Prostate cancer is the second most common  whose exposure affects biological processes related to
cancer in men and the fifth cause of death cancer. This element, like some other heavy metals,
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can have androgenic activity, so exposure of prostate
cells to cadmium leads to cell growth stimulation,
increased gene expression and androgen receptor
activation, which may lead to prostate cancer. Our
aim in this study was to investigate the relationship
between exposure to cadmium and the occurrence of
prostate cancer with a systematic review and meta-
analysis method.

Methods

This research was a systematic review and meta-
analysis that was conducted using information and
data from articles that examined the relationship
between exposure to cadmium and the risk of
prostate cancer until May 2022. To carry out this
research, scientific databases, and databanks were
searched in a systematic method to retrieve related
articles. In this study, contact with cadmium was
considered as exposure and the occurrence of
prostate cancer as the outcome. All published articles
with a case-control, cross-sectional and cohort
design that investigated the relationship between
exposure to cadmium and the risk of prostate cancer
were considered. In this review, only articles
conducted on human populations and published in
the English language were considered. If the effect
size of the relationship between exposure to
cadmium and the risk of prostate cancer was not
reported in a study or could not be calculated based
on the information provided in the article, the study
in question would be excluded from this review.
After the search process, all the retrieved articles
were sent to the reference management software
package(EndNote). The information of the final
studies that met the criteria of our research was
collected in an electronic form and recorded in the
Excel environment. The New Castle-Ottawa scale
checklist was used to evaluate the quality of cross-
sectional, case-control and cohort studies. Statistical
tests such as Chi-squared test (x?) and I* were used to
determine the presence and size of heterogeneity,
and meta-regression and sensitivity analysis were
used to identify the source of heterogeneity. In
addition, Egger's and Begg’s tests were used to
determine the existence of publication bias. All

analyses were performed by Stata (version 15)
statistical software.

Results

In the systematic search conducted in databases
and international scientific information banks in
general, 794 articles were retrieved. Considering the
inclusion and exclusion criteria, finally 16 articles
were included in this systematic review and meta-
analysis. Of these, 11 studies were conducted with
case-control design, and 5 studies were conducted
with cohort design. The studied population in these
studies is equal to 244,170 people.

In this study, it was observed that the relative risk
of prostate cancer occurrence in people
exposed/exposed to a dose higher than the base level
is equal to 1.05 (95% CI: 0.94 - 1.17; p-value = 0.372).
Therefore, no statistically significant relationship
was observed between exposed/exposed to a dose
higher than the base level and prostate cancer. In the
investigation of the relationship between exposure to
cadmium and the occurrence of prostate cancer, no
publication bias was observed, as the results of the
Egger's test was equal to (p-value = 0.989) and Begg’s
test was equal to (p-value = 0.787). In order to
evaluate the source of heterogeneity between the
results of different studies in investigating the
relationship between exposure to cadmium and the
occurrence of prostate cancer, a meta-regression was
performed, which includes variables such as the year
of the study, geographical location, sample size,
study design, average age, and quality assessment
score. The results of the meta-regression analysis
showed that there was no significant source of
heterogeneity. In this study, in addition to meta-
regression, sensitivity analysis was also used to
identify the source of heterogeneity. This method
was used to identify the effect of each study on the
final result of the analysis. In this method, the final
effect was estimated by removing studies one by one
in order to evaluate the reliability of meta-analysis
results. However, the results of this analysis showed
that the relative risk estimated in the meta-analysis
was not significantly affected by the results of any
one of the included studies, which somehow
indicated the strength of the results of the meta-
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analysis. In this study, it was observed that the
relative risk of prostate cancer occurrence in people
exposed/exposed to a dose higher than the base level
in cohort studies was equal to 1.04 (95% CI:0.93-
1.16; p-value =0.524), in case-control studies was
equal to 1.10 (95% CI:0.83-1.45; p-value =0.511), in
studies conducted in the American countries was
equal to 1.00(95% CI:0.80-1.25; p-value =0.991), in
the European countries was equal to 1.10 (95%
CL:0.96-1.26; p-value =0.153), and in the Asian
countries was equal to 0.57 (95% CI:0.34-0.97; p-
value =0.040).

Conclusion

In this study, it was observed that the relative risk
of prostate cancer occurrence in people
exposed/exposed to a dose higher than the base level
was equal to 1.05 (95% CI: 0.94-1.17; p-value
=0.372). Therefore, no statistically significant
relationship was observed between exposure to
cadmium or exposure levels exceeding the baseline
and prostate cancer.
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Author Year ES (95% CI) Weight
.

ARMSTRONG 1985 _— 147 (059, 3.66) 1.36
Checkoway 1987 . 0.79 (0.02, 31.38) 0.09
Elghany 1990 — 1.30 (0.61, 2.76)  1.94
West 1991 - 1.29 (1.05, 1.59)  12.49
Rooney 1993 —— 1.06 (0.47, 2.37)  1.71
Gulden 1995 (R — 2.76 (1.05, 7.26)  1.21
Aronson 1996 —0-4:— 0.83 (0.28, 2.47) 0.97
Platz 2002 — 0.58 (0.39, 0.87) 561
Vinceti 2007 S 169 (0.74, 3.84) 165
Li 2009 —_— 0.91 (0.49, 1.69) 275
Chen 2009 — & 0.82 (0.28, 2.38)  1.01
Sawada 2012 — 0.51 (0.28, 0.94)  2.81
Julin 2012 1.12 (1.05, 1.19)  21.10
Eriksen 2015 0.96 (0.88, 1.05)  19.75
Nyqvist 2017 1.22 (0.89, 1.67)  7.89
Vijayakumar 2021 1.06 (0.94, 1.20) 17.68
Overall (I-squared = 54.0%, p = 0.005) 1.05 (0.94, 1.17) 100.00

NOTE: Weights are from random effects analysis
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