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How Do Nurses Manage
Their Occupational Exposure
to Cytotoxic Drugs?

A Descriptive Survey Iin
Chemotherapy Settings,
Shiraz, Iran

M Momeni', M Danaei?, M Askarian3
Abstract

Occupational exposure to cytotoxic drugs is a global concern. We conducted this cross-sec-
tional study in 2012 to describe the adverse effects experienced by nurses working in one of
chemotherapy facilities affiliated to Shiraz University of Medical Sciences, Shiraz, southern
Iran, and their proper use of personal protective equipment and educational programs. The
frequency of side effects reported by participants was noticeably high. Approximately, 60%
of the nurses used all personal protective equipment. There were air conditioner ventilation
systems in all facilities, but they were not standard. Clinics did not have any dedicated room.
Lack of adequate training was noticeable among all participants. We concluded that estab-
lishment of safety regulations, health care workers safety surveillance systems as well as

continuous training for nurses are of paramount importance.
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Introduction

rotection of health care work-

ers (HCWs) who are exposed to

cytotoxic drugs is a global concern.!
Working in a chemotherapy unit increases
exposure of HCWs, especially nurses, to
numerous hazardous materials if they do
not protect themselves according to stan-
dard guidelines.? Occupational exposure
may occur directly through preparation,
administration and handling of drugs or
indirectly through contact with contami-
nated surfaces and patients' secretions
(e.g., urine, vomitus, etc). Absorption of
a cytotoxic drug may occur via the skin,

mucous membrane or through inhalation
of drug particles during working hours.*3

The exposed HCWs may suffer from
nausea, vomiting, headache, vertigo, hair
loss, abdominal pain, and skin and aller-
gic reactions. Pregnant staffs run risk of
developing more serious complications
including abortion, congenital anomalies
and premature births. Carcinogenicity is
the most serious side effect of cytotoxic
drugs that would affect HCWs after long-
term exposure to them even at miniscule
doses.>*

Over the past decades, several stan-
dards, regulations and guidelines have
been proposed to control occupational ex-
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posure to cytotoxic drugs; those cover all
aspects including administrative control,
engineering control and personal protec-
tive equipment.5

So far, few studies were conducted
about the complications of exposure to
antineoplastic drugs and the HCWs com-
pliance with national and international
guidelines.®? To the best of our knowl-
edge, little is known about the staffs'
safety and their compliance with the stan-
dard regulations in the Eastern Mediter-
ranean region. We, therefore, conducted
this study in Shiraz, southern Iran, to
determine the acute and chronic adverse
effects experienced by nurses working in
chemotherapy units and their proper use
of personal protective equipment. We also
asked the nurses about their formal edu-
cational programs about cytotoxic drugs.

Materials and Methods

This cross-sectional study was conducted
in Shiraz between June and July 2012.
All nurses who worked in chemotherapy
wards in governmental hospitals and clin-
ics including Nemazi Hospital, Amir Hos-
pital, and Shahid Faghihi and Shahid Mo-
tahhari clinics were included in the study.
Oral informed consent was obtained from
participants. Of 79 eligible nurses, 63
(80%) agreed to participate in the study.
The authors designed a data collection
form. The nurses were asked about their
demographic information (age, gender,
marital status, type of employment as
“formal” or “informal,” and work experi-
ence), experience of new adverse effects
during work in chemotherapy wards in-
cluding acute side effects of cytotoxic
drugs (headache, vertigo, nausea, itch-
ing, and tearing) as well as chronic side
effects (spontaneous abortion, stillbirth,
congenital anomalies, infertility, low
birth weight, and malignancy), and the
nurses' utilization of personal protective
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equipment in workplace (gloves, glasses,
gown, and mask). We also asked the nurs-
es about the availability of air conditioner
ventilation system during drug prepara-
tion and the total time of training they
spent to learn how they should manage
their exposure to cytotoxic drugs in the
workplace.

We visited the chemotherapy wards
without previous notice to check the ac-
curacy of the nurses' reports on the use of
personal protective equipment. The exis-
tence of a dedicated room in chemother-
apy units for drug preparation was also
checked. We also evaluated certificates of
any formal educational program the nurs-
es had and compared them with what the
nurses claimed, themselves.

Results

All nurses participated in this study had
bachelor's degree. Approximately 94% of
participants were female. The mean+SD
age of participants was 31.6+6.1 years;
59% were married. Only 42% of partici-
pants were formal employee. They had
been working as a nurse for a median of
5.5 years and in oncology wards for three
years.

Table 1 shows the side effects experi-
enced by the nurses and the personal pro-
tective equipment they used. Headache
and skin reactions were the most frequent
adverse effects reported by participants.
None of the participants reported con-
genital anomalies or malignancy. Only
60% of participants reported the use of
all protective equipment simultaneously;
4% did not use any protective equipment.
Gloves and mask were the most frequent
equipment used by HCWs in this study.

Air conditioner ventilation systems
were widely used in all the studied chemo-
therapy units; however, the hoods did not
comply with the standards. Among the
studied places, only hospitals had dedi-

For more information
on allergic contact
sensitization of
nurses see
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cated room for preparation of cytotoxic
drugs but there was no specific room in
clinics.

According to certificates provided,
almost 90% of participants spent a me-
dian (IQR) hours of 10 (9) hours for edu-
cational programs on the preparation of
cytotoxic drugs; 75% spent 6 (10) hours
on the management of cytotoxic wastes.

Discussion

In this survey, nurses who worked in che-
motherapy units experienced acute side
effects of the drugs; the signs and symp-
toms especially occur at the same time or
a little bit after they prepared cytotoxic
drugs; the symptoms included headache,
skin reactions and treating. These acute
side effects in personnel of chemotherapy
units were reported from other countries
too.+ ¢ Although the frequency of side ef-
fects reported by participants are notice-
able and in concordance with those in
other studies, we did not compare these

TAKE-HOME MESSAGE

The frequency of side effects reported by nurses working in
chemotherapy facilities is noticeably high.

Headache and skin reaction were the most frequent ad-
verse effects reported by the nurses we studied.

Gloves and mask were the most common protective equip-
ment used by our nurses.

Air conditioner ventilation systems were widely used in all
chemotherapy facilities but they did not comply with the
standards.

Lack of adequate training in nurses was noticeable.
Establishment of safety regulations, health care workers

safety surveillance systems as well as continuous training
for nurses are of paramount importance.
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symptoms in our participants with a con-
trol group to avoid reporting biases that
may question the validity of our data.
Authors could not distinguish that these
symptoms were true or somatization;
mental disorders and depression related
to work satisfaction might explain some
of the symptoms.

In this cross-sectional study, chronic
side effects were reported rarely, where-
as in other studies several side effects,
especially malignancy, miscarriage and
congenital anomalies, were reported in
personnel of chemotherapy wards.® The
mean age of our participants was almost
32 years; they were too young to develop
chronic side effects particularly if we con-
sider their short work experience.

Approximately 5% of participants did
not use any protective equipment. The
participants used gloves and mask more
frequently than gown and glasses. One
study from Turkey revealed that nurses
working in chemotherapy units did not
use adequate post-exposure prophylactic
measures. Similar to what we found, the
nurses used gloves and mask more fre-
quently than gown and glasses.# There-
fore, skin and inhalation protection would
be more important than eye and body
protection. Participants reported head-
ache and skin reactions more frequently
than other acute side effects.

Inhalation of cytotoxic drugs is among
the most important occupational expo-
sures. Perfect closed system with ade-
quate negative pressure during the drug
preparation can reduce the drugs parti-
cles in the air circulation.* All the chemo-
therapy facilities studied in this survey,
had air conditioner ventilation system but
comparing to standards, the existing ven-
tilation systems were old and somewhat
defective.* The ventilation system used
in these facilities must comply with AS
2567—laminar flow cytotoxic drug safety
cabinets that are similar to class IT BSCs
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Table 1: The frequency of acute and chronic side effects and the use of different personal protective equipment

Acute side effects Headache
n (%) 41 (65)
Chronic side effects Abortion

n (%) 2 (3)
Number of personal pro-

tective equipment used e

n (%) 4 (6)
Type of protective equipment  Gown

n (%) 46 (73)

but have different HEPA filter system."
Hospitals and clinics in Shiraz used Class
I BSCs ventilators that are not appropri-
ate and safe for cytotoxic drug prepara-
tion. Creating a dedicated room in each
chemotherapy settings for drug prepara-
tion is one practical solution to reduce
the occupational exposure to cytotoxic
drugs.’? Among the studied facilities, only
hospitals had dedicated room for prepa-
ration of cytotoxic drugs.

Several studies showed lack of knowl-
edge about the management of hazardous
wastes and incorrect safety practice in
HCWs.3 14 We found that the mean hours
nurses spent in educational programs on
cytotoxic waste management was only six
hours. According to HAZWOPER stan-
dard, staff working in oncology wards
require at least 40 hours of training and
three days of field experiment at first;
it should be repeated annually. Issue of
certificate is essential for those who have
exposure to hazardous wastes.’® Lack of
adequate training in participants is no-
ticeable in our study.

Authorities should provide enough

www.theijoem.com Vol 4 Number 2; April, 2013

Vertigo Nausea Skin reactions
23 (37) 18 (29) 40 (64)

Stillbirth Infertility Low birth weight
2 (3) 2 (3) 2(3)

Two Three Four

5(8) 14 (22) 38 (60)

Gloves Glasses Mask

60 (95) 45 (71) 57 (90)

information to HCWs and monitor the
personnel's practice in their workplace
to improve their behaviors.’® In general,
focus on HCWs education with new and
innovative training methods is very effec-
tive. We should target personnel's knowl-
edge and attitude together to change their
practice and improve their behavior.?”

It seems that like other Asian countries,
our participants had an incorrect belief
about protection and thus do not protect
themselves appropriately.’® Nurses' atti-
tude originates from their culture and re-
ligious beliefs. Long-term plans should be
developed to correct these beliefs. In the
meantime, establishment of safety regu-
lations, HCWs safety surveillance systems
as well as continuous training for nurses
are of paramount importance.
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Tearing

31 (49)
Malignancy

0 (0)

No equipment
2(3)
Ventilation

63 (100)
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