
INTRODUCTION

Antineoplastic drugs have been used in treatment of cancer
for more than 50 years. These powerful drugs are used clini-
cally to destroy or control the growth or spread of cancer
cells, cure the cancer or cause remission, and ease symp-
toms such as pain or pressure from a tumour when a cure is
not possible (Anonymous, 2012). Their pharmacological
property to kill tumour cells is by interfering with cell divi-
sion. However, their action is not specific to cancerous
cells, and non-cancerous cells may also become damaged
(Shahrasbi et al., 2014).

Antineoplastic drugs are part of a larger group called haz-
ardous drugs. Hazardous drugs are drugs that pose a poten-
tial health risk to health care workers who may be exposed
during preparation or administration. Most drugs are con-
sidered hazardous if they are cytotoxic, which means that
they inhibit or prevent cell function. These include biologi-
cal, antiviral, and immunosuppressive agents, as well as
drugs from other classes (Anonymous, 2012). Hazardous
drugs are drugs manifesting genotoxicity, carcinogenicity,
teratogenicity, fertility impairment, serious organ, or any
other toxic manifestation at low doses in animal or human
experiments (Shahrasbi et al., 2014).

Despite their therapeutic and beneficial effects in cancer pa-
tients with life-threatening conditions, both acute or short-
term and chronic or long-term adverse effects are associated
with antineoplastic drugs treatment (Villarini et al., 2012).
All antineoplastic drugs have side effects associated with
patient use. Workers who handle antineoplastic drugs may
be at risk of suffering the same effects as their patients with-
out reaping any of the benefits (Anonymous, 2012).

The likelihood of an adverse event resulting from occupa-
tional exposure to antineoplastic drugs can vary with the
dose and frequency of the exposure, and the extent to which
the drug is absorbed into the body (Anonymous, 2012).

Epidemiological studies of personnel who handle antineo-
plastic drugs, performed on a global scale, showed detect-
able levels of genotoxic drugs in the work environment and
a statistically significant increase in DNA damage and chro-
mosomal aberrations in the exposed population versus the
reference group (Buschini, 2013). Other studies have found
increased chromosomal aberrations and evidences of muta-
genic/carcinogenic risks in urine samples of exposed nurses
(Shahrasbi et al., 2014).

Occupational exposure to antineoplastic drugs occurs di-
rectly and non-directly through skin absorption, ingestion,
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inhalation, or accidental injection. Both clinical and non-
clinical workers may be exposed to antineoplastic drugs
during the preparation, administration, or disposal of these
toxic agents (Anonymous, 2012).

It is important to consider if safe work practices have been
followed and in the case of a pregnant health care worker,
the point during a pregnancy and/or fetal development at
which the exposure occurs. Exposure to even very small
concentrations of certain drugs may be hazardous for all
workers who handle them. In these cases there are no safe
limits (Anonymous, 2012).

In a recent study conducted in 2011 in Canada, researchers
reported that nearly 17 per cent of nurses who work in out-
patient chemotherapy infusion centres reported being ex-
posed on their skin or eyes to the antineoplastic drugs they
deliver (Anonymous, 2012).

Acute exposure generally causes transient symptoms such
as headache, nausea, malaise, dizziness, rash, dermatitis,
skin and mucous membrane irritation or ulceration, and eye
or throat irritation (Shahrasbi et al., 2014). Cases of ab-
dominal pain, hair loss, and liver damage related to cyto-
toxic drug exposure were also reported (Keat et al., 2013).

There are a number of long-term or chronic effects that
have been identified in health care workers working with or
near these potent drugs. These health effects include: liver
and kidney damage, damage to the bone marrow, damage to
the lungs and heart, infertility (temporary and permanent),
effects on reproduction and the developing foetus in preg-
nant women, learning disabilities in offspring, hearing im-
pairment and cancer (Anonymous, 2012).

Only a limited number of epidemiological studies have ad-
dressed occupational cancer risks related to handling of
antineoplastic drugs. The main results reported in these
studies are an increased risk of leukaemia among oncology
nurses and physicians occupationally exposed to antineo-
plastic drugs and an elevated risk of cancer for long-term
pharmacy personnel (Villarini et al., 2012). Foetal loss in-
duced by chronic exposure to cyclophosphamide, doxorubi-
cin and vincristine, in nursing personnel was also observed
(Shahrasbi et al., 2014).

During the past 30 years, numerous guidelines have been is-
sued to protect healthcare workers in Western countries. Al-
though these safety precautions are intended to reduce
worker exposure, recent studies have demonstrated that
workplace contamination and occupational exposure contin-
ues (Yu Wen et al., 2012).

The aim of this investigation was to review and summarise
information about acute side effects of antineoplastic drugs
in two major cancer centres in Latvia and the possible cor-
relation between antineoplastic drugs and work experience.

MATERIALS AND METHODS

Site observation. The report was conducted at two special-
ised cancer centres in Rîga, Latvia, to determine the acute

side effects of antineoplastic drugs. These two centres were
Pauls Stradiòð Clinical University Hospital, Department of
Chemotherapy, and Rîga East University Hospital, Oncol-
ogy Centre of Latvia, Department of Chemotherapy. There
was large variability in antineoplastic drug usage in
both centres as they did not specialise in narrow oncologic
fields.

Population recruitment. A total number of 68 nurses and
nursing assistants were provided with the questionnaire. All
of them were women who were working in the Department
of Chemotherapy for at least for 12 months. Exclusion crite-
ria were active drinkers or smokers, known uncontrolled
chronic medical conditions (cardiac problems, diabetes, ar-
thritic related disorders and respiratory diseases), bleeding
disorders, any past cancer diagnosis or active complicated
medical or surgical therapies in the past 12 months. The aim
of this stringent selection in terms of health and years of ex-
perience was to avoid any bias or any unrelated symptoms
reported by the nursing and nursing assistant staff.

Questionnaire. The questionnaire consisted of two parts
and was based on the most reputable international guide-
lines, such as issued by the American Society of Health
System Pharmacists and the Occupational Safety and Health
Administration, and the Health and Safety Executive Guide-
lines for handling cytotoxic drugs in clinical settings. The
first part was aimed to assess knowledge of the hazardous
effects, ways of exposure to cytotoxic drugs, personnel pro-
tective equipment use and safe handling measures. The sec-
ond part was aimed at reporting of side effects that may be
due to acute or chronic exposure to cytotoxic. Acute side ef-
fects were classified as irritation of eyes, irritation of skin,
irritation of mouth and throat, dizziness, headache, nausea,
vomiting, and diarrhea. The questionnaire was developed to
be specific, but without causing any concerns for partici-
pants when answering the questions. The questions had to
be translated from English to Latvian without any loss of
meaning.

Informed written consent was obtained from all partici-
pants. Ethics approval was obtained from Rîga Stradiòð
University Ethics Committe. The research was approved by
Rîga East University Hospital, Rîga Science Division, and
Pauls Stradiòð Clinical University Hospital, Department of
Education and Science.

Data processing. Data were analysed with MS Excel and
IBM SPSS software. Descriptive statistics measured the
central tendency including the mean parameters and the
variability including the standard deviation, the minimum
and maximum values of the variables. Inferential statistics
correlations were used to determine relationships between
acute side effects and participant understanding of hazards
associated with their jobs and existence or lack of resources
to help to minimise the risks. The p-value (p < 0.05)
was used to determine statistical significance of correla-
tions.
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RESULTS

Based on questionnaire responses and inclusion and exclu-
sion criteria, the total number of participants included in re-
search was 51. Of them 29 were nurses and 22 were nurs-
ing, all assistants, all were women, with mean age of 43.39
± 11.105 years (range 21–63 years). The average period of
work experience in the Department of Chemotherapy was
8.63 ± 7.11 years, suggesting chronic exposure to a wide
spectrum of antineoplastic drugs. The most frequent ways
of exposure of antineoplastic drugs were cleaning of the
procedure room (60.8%), drug preparation for usage in the
procedure room (58,8%) and administering medication to
patients (41.2%) (Fig. 1). 97.1% of respondents were in-
formed about hazards associated with their jobs: classes and
training held by the hospitals in 58.8% cases, from cowork-
ers in 54.9%, from individual studies using various litera-
ture and Internet in 47.1%, from participation in confer-
ences in 13.7%, and from nursing associations and previous
university training (during undergraduate training) in 11.8%
of cases (Fig. 2). All respondents were informed about
available resources to help minimise occupational hazard-
ous risks, but only 90.2% regularly used protective equip-
ment during work. 31.37% of respondents noticed overall
decline of health since working in the Department of Che-
motherapy, but there was no statistically significant rela-
tionship between ways of exposure of antineoplastic drugs
(p � 0.05), information about hazards associated with their
jobs (p � 0.05), and regular usage of protective equipment
during work (p � 0,05).

56.86% of respondents stated at least one side effect since
working in the Department of Chemotherapy. Using the val-
idated questionnaire, we aimed to determine the prevalence
of acute adverse effects. Headache was the most common
acute side effect, reported in 19 cases (37.25%), followed
by irritation of eyes, reported in 13 cases (25.49%), hair
loss, reported in 11 cases (21.6%), irritation of skin, re-
ported in 10 cases (19.60%), dizziness, reported in 7 cases
(13.72%), and irritation of mouth and throat, reported in 4
cases (7.84%) (Fig. 3). Skin irritation was considered any
rash and skin redness (dermatitis-like reactions) while
working with cytotoxic agents. In all cases nurses con-
firmed that they had no other reasons or life style changes to
be the cause for such reactions. The questions presented to
the nurses were “In general, have you experienced more ep-
isodes of hair loss while working in your current wards?”
and “In general, have you experienced more episodes of
nausea and vomiting while working in your current ward?”

All reported side effects had positive relationship with years
of working in the Department of Chemotherapy, showing
higher frequency of side effect in nurses and nursing assis-
tants with longer occupational exposure to antineoplastic
drugs. Headache (p = 0.021), dizziness (p = 0.018), irrita-
tion of mouth and throat (p = 0.043), and irritation of eyes
(p = 0.004) had statistically significant positive relationship
with years of working in the Department of Chemotherapy
while other side effects lacked significant correlation (p �

0.05). None of respondents reported newly discovered re-

productive challenges or oncological diseases since working
in the Department of Chemotherapy.

DISCUSSION

This study was based on questionnaire and was carried out
in two different parts: to assess the level of training and
knowledge of the nurses and nursing assistants on risks as-
sociated with cytotoxic drugs and to investigate the level of
acute side effects that were associated with occupational ex-
posure to chemotherapy agents.

Fig. 1. The most frequent ways of exposure of antineoplastic drugs. Ques-
tionnaire responses from 51 healthcare workers, including 29 nurses and
22 nursing assistants.

Fig. 2. Sources of information about occupational hazards. Questionnaire
responses from 51 healthcare workers, including 29 nurses and 22 nursing
assistants.

Fig. 3. Acute side effects since working in the Department of Chemother-
apy. Questionnaire responses from 51 healthcare workers, including 29
nurses and 22 nursing assistants. 56.86% of respondents reported at least
one side effect since working in DC.
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This study appears to be the first local investigation of the
nurses’ safety-related knowledge, attitude and practices
in cytotoxic drug handling in a general hospital. To our
knowledge, it is also the only study, which demonstrates the
possible acute side effects related to handling cytotoxic
drugs.

Although there was possibility to compare level of training
and knowledge of the nurses and level of acute side effects
between the two hospitals, due to the limited number of
nurses and nursing assistant included in this study.

This study showed moderate level of knowledge of the
nurses and nursing assistants about possible occupational
exposure to antineoplastic drugs. The most common source
of information was classes and training held by the hospi-
tals, followed by co-workers and individual studies using
literature and Internet. Other studies have also shown that
hospitals are the main providers of information about safe
handling of drugs and associated risks.

Although all respondents were informed about available re-
sources to help minimise occupational hazardous risks, only
90.2% regularly used protective equipment during work and
this difference may be even bigger if we take into account
subjectivity of survey. We found slightly higher incidence
of overall decreasing of health status since working in the
Department of Chemotherapy in respondents who did not
regularly use protective equipment, but this effect was not
statistically significant.

More than a half of respondents reported at least one side
effect since working in the Department of Chemotherapy.
Rarely there was only one marked side effect. The most fre-
quent reported acute side effect was headache, followed by
irritation of eyes, hair loss, irritation of skin, and dizziness.
There were no reported cases of nausea, vomiting and diar-
rhea. In studies from other countries, irritation of skin was
the most frequent side effect, which might be explained by a
lower level of protective equipment usage. However, head-
ache is a less reliable side effect to indicate occupational
risk of cytotoxic drugs, due to the broad spectrum of other
conditions that can cause this symptom.

All reported side effects were more common in respondents
with longer working experience in the Department of Che-
motherapy, showing possible cumulative effect of cytotoxic
drugs on human organism. This relationship was statisti-
cally significant for four side effects: headache, dizziness,
irritation of mouth and throat, and irritation of eyes.

The most acknowledged chronic side effects of antineo-
plastic drugs associated with occupational exposure are re-
productive challenges (infertility, spontaneous abortions,
and congenital malformations) and oncological diseases
(leukaemia, Non-Hodgkin lymphoma, breast, bladder,
and liver cancers). In our study none of respondents re-
ported newly discovered reproductive challenges or onco-
logical diseases since working in the Department of Chemo-
therapy.

CONCLUSIONS

Considering the findings, one of the most important steps to
improve healthcare worker participation in safe handling of
antineoplastic drugs and possibly to decrease the incidence
of acute side effects related to these agents in both hospitals
would be to conduct regular training for all potentially ex-
posed workers in workplaces where antineoplastic drugs are
used, to implement a programme for safely handling of haz-
ardous drugs at work and to review this programme annu-
ally on the basis of workplace evaluation, and promoting
good practices and safety procedures among all the profes-
sionals that handle antineoplastic drugs. In addition to pre-
venting exposure to hazardous drugs and carefully monitor-
ing the environment, medical surveillance is an important
part of any safe handling programme for antineoplastic
drugs. The best practice would be participation in medical
surveillance programmes provided by the workplace, in-
creasing the frequency of check-ups for persons with longer
work experience and using past exposure history of workers
as a surrogate measure of potential exposure intensity.
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ANTINEOPLASTISKÂS VIELAS: ARODA EKSPOZÎCIJA UN BLAKNES

Antineoplastiskâs vielas, kas tiek izmantotas ïaundabîgo audzçju ârstçðanâ íîmijterapijas veidâ, tiek uzskatîtas par potenciâliem veselîbu
apdraudoðiem riskiem mâsâm un mâsu palîgiem ðo vielu izraisîtu blakusefektu dçï, Ðî pçtîjuma mçríis bija savâkt un apkopot informâciju
par antineoplastisko vielu izraisîtiem akûtiem blakus efektiem divos lielâkajos onkoloìijas centros Latvijâ. Aptauja tika veikta Paula
Stradiòa klîniskajâ universitâtes slimnîcâ un Rîgas Austrumu klîniskâs universitâtes slimnîcas Latvijas Onkoloìijas centrâ. Kopumâ tika
aptaujâta 51 mâsa un mâsu palîgi, visi íîmijterapijas nodaïâ bija strâdâjuði vismaz 12 mçneðus. 56,86% respondentu atzîmçja vismaz vienu
blakni kopð darba uzsâkðanas íîmijterapijas nodaïâ. Bieþâk minçtâs akûtâs sûdzîbas bija galvassâpes (37,25%), acu (25,49%) un âdas
kairinâjums (19,60%). Galvassâpes (p = 0,021), reibonis (p = 0,018), mutes, rîkles kairinâjums (p = 0,043) un acu kairinâjums (p = 0,004)
uzrâdîja statistiski ticamu pozitîvu saistîbu ar darba stâþu íîmijterapijas nodaïâ, liekot secinât, ka darbiniekiem ar lielâku darba stâþu
íîmijterapijas nodaïâ ir lielâka iespçja attîstîties galvassâpçm, reibonim, mutes, rîkles un acu kairinâjumam.
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