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ABSTRACT

Skin cancer is one of the most common types of cancer worldwide. In addition to ultraviolet
radiation which is a well-known contributing factor, other potential factors have recently
been proposed that may contribute to the development of skin cancer. Therefore, the aim
of this study is the investigating the role of skin microbiota factors, trace elements and
genetic factors in the risk of skin cancer. Scientific articles available in PubMed «Google
Scholar, and Web of Science (WOS) databases were utilized for this study. Various studies
have shown that microbial dysbiosis in human microbiota is one of the effective factors in
the development and treatment of skin cancer. Additionally, research has explored the
association between skin cancer and exposure to trace elements such as arsenic, cadmium,
chromium, copper, iron, selenium, and zinc. While some studies indicate that exposure to
arsenic is associated with an increased risk of keratinocyte cancer, contradictory results
have been reported regarding the role of other elements. Furthermore, some diseases and
genetic disorders such as basal cell carcinoma and malignant melanoma predispose
individuals to skin cancers. Given the substantial prevalence of skin cancer and the paucity
of existing research, further investigations into risk factors and preventive measures are
imperative.
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Introduction

kin cancer is a prevalent global health issue

with increasing incidence rates. While

ultraviolet (UV) radiation is a well-known risk

factor, recent studies have identified
additional contributors such as microbial imbalances,
genetic predispositions, and trace element exposure. These
factors may play crucial roles in the development and
progression of skin cancers, necessitating a more
comprehensive understanding. This overview delves into
these contributing factors, emphasizing their significance
and the critical need for continued research to enhance
prevention and treatment strategies.

Methods

A comprehensive literature search was conducted
using databases such as PubMed, Google Scholar, and Web
of Science. We only considered studies involving human
populations for inclusion in our analysis. Animal and in
vitro studies were excluded from our review.

Results

Recent research underscores the role of microbial
dysbiosis, or imbalance in the skin's microbiota, in skin
cancer development and treatment. For instance, increased
colonization of Staphylococcus aureus in squamous cell
carcinoma (SCC) lesions has been documented, though its
direct causal role is unconfirmed. Conversely, a reduction
in commensal bacteria like Cutibacterium acnes ,which
inhibits S. aureus growth, correlates with skin cancer
lesions. Protective bacteria, such as Staphylococcus
epidermidis, produce compounds like phenol-soluble
modulins (PSMs) that prevent pathogenic bacterial growth
and may activate regulatory T cells, reducing inflammation
and possibly inhibiting tumor growth.

Fungi like Malassezia produce proteases that protect
against S. aureus in SCC, while the role of Candida species
in skin cancer remains unclear. Certain viruses,
particularly human papillomavirus (HPV), are linked to
increased SCC risk, especially in immunocompromised
individuals, though viral DNA presence in SCC lesions is
inconsistently confirmed. In malignant melanoma, the
influence of skin microbiota is less understood, with some
studies suggesting that gut microbiota, rather than skin
microbiota, may impact melanoma progression.

Trace elements such as arsenic, cadmium, chromium,
copper, iron, selenium, and zinc are also implicated in skin
cancer risk. Arsenic exposure is notably associated with an
increased risk of basal cell carcinoma (BCC) and SCC.
While elements like copper, iron, and zinc are essential for
biological functions, their elevated levels may contribute
to skin cancer risk .

Selenium has shown mixed results, with some studies

linking it to keratinocyte cancer risk. Preventive measures
include monitoring environmental sources of these
elements and protecting vulnerable populations.

Genetic predisposition is another critical factor in skin
cancer susceptibility. Various hereditary syndromes, such
as Gorlin-Goltz Syndrome, Rombo Syndrome, Bazex-
Dupré-Christol Syndrome, Xeroderma Pigmentosum (XP),
Ferguson-Smith  Syndrome, Muir-Torre  Syndrome,
Mibelli-Type Hereditary Prokeratosis, Keratitis-Ichthyosis
Deafness Syndrome and Rothmund-Thomson Syndrome
(RTS), are linked to increased skin cancer risk. These
genetic disorders highlight the importance of early
diagnosis, vigilant monitoring, and tailored preventive
strategies for individuals with a higher genetic risk of
developing skin cancer.

Conclusion

Skin cancer is a multifactorial disease influenced by
microbial dysbiosis, exposure to trace elements, and
genetic predispositions. While significant progress has
been made in understanding these factors, inconsistencies
and gaps in the current research underscore the need for
further studies.
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