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Abstract

Keywords

Chemotherapy drugs, while playing a vital role in cancer treatment, can have
irreversible effects on the human body if hospital personnel are exposed to Occupational Exposure
them at work. This review study aimed to investigate occupational exposure
to chemotherapy drugs and its impact on reproductive toxicity and infertility
in men and women. The study reviewed 45 Persian and English articles and Reproductive Toxicity
guidelines published between 1990 and 2025, using databases such as Google, Infertility

Google Scholar, PubMed, Wiley, ScienceDirect, and Springer. The keywords

antineoplastic drugs, occupational exposure, infertility, and reproductive

toxicity were used in both Persian and English searches.

Chemotherapy Drugs

The results of various studies showed that occupational exposure to
chemotherapy drugs can cause infertility in men and women, as well as
reproductive toxicity. Exposure to certain drugs, such as cyclophosphamide
and cabazitaxel, has definite effects on the reproductive system. Reported
reproductive effects in men include infertility, impaired testicular function,
and reduced sperm count. In women, effects include menstrual disorders,
spontaneous abortion, stillbirth, fetal abnormalities, low birth weight, cell Received: 2024/12/23
nuclear damage, ovarian damage, and delayed pregnancy. Accepted : 2025/10/4

The findings of this review indicate that anticancer drugs can have dangerous
and threatening side effects for personnel exposed to them. Therefore,
protective measures should be implemented to reduce occupational exposure.
These include engineering controls and the use of biological safety hoods,
continuous personnel training and management oversight, the development
of safe work methods, the use of closed systems in drug preparation, and
adherence to standard personal protective equipment.
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EXTENDED ABSTRACT

INTRODUCTION

Chemotherapy drugs, while playing a vital role
in cancer treatment, can have irreversible effects on
the human body if hospital personnel are exposed
to them at work. Antineoplastic drugs may impose
adverse effects on the health of healthcare personnel,
such as nurses and pharmacists. An increased risk of
leukemia, breast cancer, colorectal cancer, preterm
birth, and low birth weight has been reported in
nurses potentially exposed to antineoplastic drugs.

METHODOLOGY

In this review study, 45 Persian and English articles
and guidelines published between 1990 and 2025 were
examined using databases including Google, Google
Scholar, PubMed, Wiley, ScienceDirect, and Springer.
The keywords antineoplastic drugs, occupational
exposure, infertility, and reproductive toxicity were
used in both Persian and English searches. After
reviewing the full texts and removing duplicate or
unrelated articles, 45 articles were selected from the
61 initially collected, as they were fully relevant to the
research objectives. The 2009 PRISMA checklist was
applied to guide the review process and ensure proper
article selection.

RESULTS

Theresultsof various studies showthat occupational
hazards resulting from exposure to anticancer drugs
and chemotherapy among nurses include spontaneous
abortion, premature birth, reproductive disorders,
fetal abnormalities, low birth weight, damage to
the cell nucleus, chromosomal changes, and gene
mutations. Other reported outcomes are various
cancers—especially leukemia—along with allergic
reactions such as rash, redness, hair loss, nausea and
vomiting, headache, weakness, dizziness, edema, and
dyspnea. Additional findings include the presence of
mutagenic agents in urine, decreased sperm count,
reduced sperm quality and quantity, liver and kidney
damage, and menstrual disorders.

Chemotherapy drugs are known to have mutagenic,
teratogenic, and carcinogenic effects. According
to published evidence, busulfan, chlorambucil,
cyclophosphamide, etoposide, melphalan, tamoxifen,
and thiotepa are classified as definite carcinogens in
humans.

DISCUSSION

The study by Ishikawa et al. demonstrated
that antineoplastic drugs can cause DNA damage,
chromosomal abnormalities, and adverse effects on
the reproductive system. The authors suggested the use
of closed-system drug delivery equipment to reduce
occupational exposure. Other reported side effects of

anticancer drugs on fertility include an increased risk
of infertility, ectopic pregnancy, congenital anomalies
in children of exposed workers, and menstrual cycle
disorders. The mutagenic effects of anticancer drugs
in workers with occupational exposure have been
confirmed in several studies.

Similarly, the study by Nejat et al. reported that
occupational exposure to anticancer drugs and
chemotherapy among nurses is associated with
spontaneous abortion, premature birth, reproductive
disorders, fetal abnormalities, low birth weight,
damage to the cell nucleus, chromosomal changes, and
gene mutations. Additional outcomes included various
cancers—particularly leukemia—as well as allergic
reactions such as rash, redness, hair loss, nausea,
vomiting, headache, weakness, dizziness, edema, and
dyspnea. The presence of mutagenic agents in urine,
liver and kidney damage, and menstrual disorders
were also observed.

According to Ghafouri-Fard et al., chemotherapy
drugs negatively affect spermatogenesis, leading to a
reduction in sperm cells.

CONCLUSION

Considering the occupational exposure of nurses,
pharmacists, and people working in chemotherapy
departments, protective and control measures should be
taken. Protective measures such as engineering controls
and the use of biological safety hoods, personnel training
and management control, development of safe work
methods, use of closed systems in drug preparation, use
of comprehensive guidelines and standards (ISOPP)
for the safe transportation of chemotherapy drugs, and
standard personal protective equipment such as gloves,
gowns, and respirators can be part of the protective
measures for medical personnel while working with
chemotherapy drugs and for reducing occupational
exposure.
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