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Abstract-- Introduction: Traditionally, chemotherapeutic agents are
administered as an intravenous infusion. Over the past decade, oral
chemotherapy drugs are used increasingly as a treatment modality.
The risk of harm and toxicities of oral chemotherapy compared to
intravenous dosage form are the same. Application of best practice to
ensure safe storage, handling, administration and disposal of oral
chemotherapeutic agents is necessary to prevent exposure of the
environment, healthcare professionals, patients, family members and
caretakers to hazardous substances. Objectives: The objectives of
this study are to assess the knowledge of pharmacy staff and
oncology nurses about safe handling of oral chemotherapy and to
establish recommendations based on study results. Materials and
Methods: A descriptive survey design was developed. Data was
collected through a structured questionnaire consisting of 5 sections
(demographic data, storage, handling, disposal & cleaning of
contaminated materials and training & education). Data was analyzed
using IBM SPSS Statistics for Windows, version 17. Results: We
collected 1000 surveys from four major tertiary care hospitals in
Riyadh, Saudi Arabia. Most of the surveys were completed by
pharmacists (52.6%), pharmacy technicians (26.7%) and oncology
nurses (20.7%). The majority of participants had 2-5 years of
experience (36.8%). Females composed 58.9% of the study
population with five hundred eighty-nine participants. Most of
participants were working in the inpatient pharmacy (42%).
Separating oral anticancer agents (OACAs) from non-
chemotherapeutic agents was acknowledged by 93.8%. On the other
hand, only 16.8% of the participants reported that OACASs should not
be stored in alphabetical order with other non-chemotherapeutic
drugs. Less than half of the participants (42.9%) confirmed the equal
risk of harm of OACAs versus intravenous form of chemotherapy.
Conclusions: Our results demonstrated lack of knowledge among
pharmacists, pharmacy technicians and oncology nurses regarding the
risk of harm related to OACAs versus intravenous form of
chemotherapy. Therefore, we recommend further education,
awareness, development, and implementation of best practice
guidelines about oral chemotherapy drugs safe handling in order to
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prevent any harmful effects to healthcare professionals and caregivers
dealing with chemotherapy.

Keywords: oral chemotherapy, safe handling, best practice,
healthcare professionals.

1. INTRODUCTION

Cancer incidence is dramatically rising worldwide with an
expected increase reaching up to 22.2 million in 2030 [1].
Anti-cancer agents (ACAs) are used for the treatment of
different types of cancer including solid tumors and
hematological malignancies. They belong to different classes
of medications with different mechanisms of action and
different toxicity profiles. These drugs are available in
different dosage forms. Traditionally ACAs are administered
as intravenous infusion. However, over the past 10 to 15 years,
oral dosage forms became available in the market and are
considered as a standard treatment in many cancer
management protocols which might be used as a single agent
or in combination with other anti-cancer drugs [2-4].

Oral anti-cancer agents (OACAs) have many potential
advantages compared to intravenous forms. It does not need
hospital admission or long stay in the oncology outpatient
unit, cost of the utilization resources such as beds, preparation
and administration equipment as well as healthcare provider’s
time is expected to be reduced. It is also preferred by the
majority of patients as it is more convenient due to the ease of
administration and reduced staying time in the clinic
compared to intravenous infusion agents, as well as minimized
need and risks of invasive devices [5-6].

ACA:s including the oral dosage form are classified by the
National Institute for Occupational Safety and Health
(NIOSH) as hazardous drugs which mean that they possess at
least one of the following characteristics: genotoxicity,
carcinogenicity, teratogenicity, fertility impairment or
reproductive toxicity and serious organ toxicity at low doses.
OACAs have a chemical structure and toxicity profile that
mimic existing drugs determined to be hazardous. Both oral
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and injection forms of ACAs are considered high alert
medications by the institute for Safe Medication Practices
(ISMP) and NIOSH as they have the same risk of harm in
terms of toxicities and potential harm from medication error
[7-10].

Hazardous drugs require careful handling to minimize the
possible adverse effects of exposure and to decrease
contamination. Personnel who might be exposed to ACAs are
healthcare professionals such as nurses, pharmacy technicians,
pharmacists, cleaners, store personnel and porters as well as
patients and caregivers [11-12]. Accidental exposure to ACAS
might occur at different stages during handling such as
preparation, administration, packing, transport and storage. It
is essential to ensure the implementation of safe handling best
practice in order to prevent additional exposure of hazardous
substances to the environment, healthcare professionals,
patients and their families [13-15].

There are several challenges associated with the increasing
use of OACAs pertinent to healthcare providers, patients and
caregivers. Healthcare providers, mainly pharmacists, are
concerned with the challenges of updating their knowledge,
safe handling, minimizing medication error and managing side
effects as well as educating patients and caregivers. Moreover,
the challenges for patients and caregivers include adherence,
understanding possible side effects and interaction with food
and other drugs. The safe handling policies and procedures of
OACA s are not well established compared to injectable forms.

The objectives of this study are to assess the knowledge of
pharmacists, pharmacy technicians and oncology nurses about
the best practice of safe handling of OACASs and to establish
recommendations based on the study results.

2. MATERIALS AND METHODS

A multicenter cross-sectional descriptive study was
conducted from July 2014 to September 2014 in four major
tertiary care hospitals with oncology services in Riyadh, Saudi
Arabia. The study was approved by the Ethical and Research
Committee.

We designed a structured questionnaire that consisted of 33
questions evaluating 5 sections: (1) Demographic data
section: included hospital name, participant position, years of

experience, gender and location; (2) Storage section:
included 4 questions; (3) Handling  section: included 21
questions; (4) Disposal and cleaning of contaminated

materials section: included 3 questions; (5) Training and
Education section: included 5 questions.

Pharmacists and pharmacy technicians dealing with
chemotherapy as well as oncology nurses in the assigned
hospitals were invited to participate in the study. Participation
was voluntary. Answers included yes, not sure and no. All
answers were expressed in percentages.

The face value of the questionnaire was validated by 15
participants and revised by an oncology consultant clinical
pharmacist. Data was analyzed using IBM SPSS Statistics for
Windows version 17.
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3. RESULTS

3.1 Demographic data

We distributed 1,300 surveys. We were able to collect
1,000 surveys. The response rate is 76.9%. Most of the
surveys were completed by pharmacists (52.6%), followed by
pharmacy technicians (26.7%) and oncology nurses (20.7%).
The majority of participants had 2-5 years of experience
(36.8%). Most of the participants were female (58.9%). The
highest numbers of surveys were collected from the in-patient
pharmacy (42%). The characteristics of participants are
presented in Table 1.

Table 1. Demographic Data

Demographic Data Total Number of Participants = 1000

Participants Percentage (%)

Position

Pharmacists 526 52.6
Pharmacy technician 267 26.7
Oncology Nurse 207 20.7
Years of experience

< 2years 272 27.2
>2-5 years 368 36.8
> 5-10 years 203 20.3
> 10 years 157 15.7
Gender

Male 411 41.1
Female 589 58.9
Location

Ward — inpatient 212 21.2
Out-patient pharmacy 368 36.8
In-patient pharmacy 420 42.0

3.2 Storage

This section assessed the storage of OACAs with 4
questions as demonstrated in Table 2. The overall correct
answer in this section was 72.4%. Although 93.8%
acknowledged they separate OACAs from non-
chemotherapeutic agents, only 16.8% acknowledged OACAS
should not be stored in alphabetical order with other non-
chemotherapeutic drugs.

Table 2. Storage of OACAs

Storage of OACAs Assessment Questions Yes No Not sure
(%) | (%) (%)
1- We ensure proper storage and handling of | 92.3 33 4.4
OACAs to prevent accidental exposure
and to ensure the integrity.
2- We store OACAs in a designated area as | 93.8 3 3.2
per the manufacturer’s instructions and
separate them from non-chemotherapeutic
agents.
3- We follow storage specification for OACAs | 86.8 5.8 7.4
that are air, moisture, and/or light-
sensitive.
4- We store OACAs in alphabetical order with | 749 | 16.8 8.3

other non-chemotherapeutic drugs.
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Table 3. Handling of OACAs
Handling of OACAs Assessment Questions Yes (%) | No (%) Not sure
(%)
5- We have a hospital wide policy regarding handling and administration of ACAs. 82.4 11.3 6.3
6- We have a hospital wide policy regarding handling and administration of OACAs. 81.7 10.6 7.7
7- The risk of harm by handling OACAs is as equal to injectable chemotherapy. 42.9 22.7 34.4
8- We handle and administer OACAs without precautions. 7.7 3.8 88.5
9- OACAs should be handled with same precautions recommended for intravenous chemotherapy. 54.7 16.8 28.5
10- We limit handling and administering OACAs to qualified trained personal. 70.9 11.2 17.9
11- Doses for oral chemotherapeutic agents in liquid form required to be dispensed in single dose oral syringe. 67.1 18.1 14.8
12- Oral chemotherapeutic agents are considered as a “High Alert Drugs”. 90 5.7 4.3
13- Label with special handling precautions should be set with oral chemotherapy container. 92.1 4.5 34
14- Caution labels should be available in OACAs dispensing area. 91 5.4 3.6
15- We have “Spill Kit” available in all areas dealing with OACAs. 82.8 9.6 7.6
16- Package label of OACAs should indicate the agent is cytotoxic. 84.2 8.3 75
17- Proper use of personal protective clothing and equipment should be instituted to minimize exposure and health risks. 83.7 10.3 6
18- We do not dispense OACAs using automatic counting machines. 73.9 10.9 15.2
19- We use disposable gloves for dispensing OACASs. 86.4 8.6 5
20- We perform OACAs manipulations such as compounding, crushing, cutting, or splitting in a biological safety cabinet | 88.3 7 4.7
or isolators and we use personal protective equipment, which are disposable.
21- We use separate equipments for OACAs. 84.7 7.6 7.7
22- We have a written emergency plan in the event of a spill or accidental exposure to OACAs. 82.6 9.2 8.2
23- We have an updated list of hazardous medications which is readily accessible to all healthcare personnel involved in | 64.7 19.3 16
handling of OACAs.
24- We accept telephone orders for OACAs to be taken by nursing or pharmacy 29.7 16.7 53.6
25- If non-oncology nurses are permitted to administer OACASs, special training is provided regarding administration and | 49.3 33.3 17.4
handling of OACAs.
26- All chemotherapy orders, including oral chemotherapeutic agents, are reviewed by a pharmacist specialized in | 51.5 22.2 26.3

oncology.

3.3 Handling

This section evaluated proper handling of OACAs with 21
questions as mentioned in Table 3. The overall correct answer
was 72.6%. Around 80% acknowledge the existence of a
hospital wide policy regarding handling and administration of

ACA:s including oral forms. Less than half of the participants
(42.9%) confirmed the equal risk of harm of OACAs versus
intravenous form, while 34.4% were not sure. Although 88.5%
were not sure if OACAs handling need special precautions,
only 50% were confident about the handling precautions of
OACAs versus intravenous form.

About 73.9% were confident that they do not need to use
the automatic counting machines while counting and
dispensing the OACAs. More than 50% were not sure if
OACAs orders should not be accepted through phone calls.
Half the participants thought non oncology nurses dealing
with OACAs need special training and 50% acknowledged
that OACAs orders should be reviewed by oncology
pharmacists.

3.4 Disposal and Cleaning of Contaminated Materials

Table 4. The overall correct answer was 81%.

3.5 Training and Education
This section assessed training and education using 5 questions
as demonstrated in Table 5. The overall correct answer in this
section was 71%. About 85.3% acknowledged that they have
orientation and training programs specifically in handling of
ACAs. Moreover, 62.9% acknowledged that they have
education material in the related areas while 23.3% were not
sure.

4. DISCUSSION

Currently, more than 25-50% of the newly approved ACAs
are available as oral forms. OACAs have many advantages
being more convenient for the patient, reduce both time and
cost as it does not require hospitalization or insertion of
invasive devices. OACAs are classified as high alert
medications. Therefore, safe handling and strict adherence to
the international/national/institutional guidelines are essential.
The most comprehensive international guideline about safe

This domain assessed the disposal and cleaning of handling and dispensing of OACAs is the American Society of
contaminated materials with 3 questions as reported in Clinical Oncology and Oncology Nursing Society
Table 4. Disposal and Cleaning of Contaminated Materials
Disposal and Cleaning of Contaminated Materials Assessment Questions Yes (%) No (%) Not sure
(%)
27- All disposable materials used while handling OACAs are disposed of as chemotherapy wastage according to | 79.5 6.4 14.1
the local waste disposal guidelines.
28- All non-disposable materials exposed to oral chemotherapeutic agents, including counting trays, tools, | 83 7.7 9.3
surfaces, etc. are washed or decontaminated thoroughly after use.
29- Packaging and supplies for OACAs are disposed in specially designated chemotherapy buckets. 80.4 9.5 10.1
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Table 5. Education and Training

Education and Training Assessment Questions Yes (%) No (%) Not sure
(%)

30- We attend orientation programs and routine training courses specific to handle ACAs including oral form. 85.3 75 7.2

31- We have educational program within the institution about handling ACAs. 82.4 13.1 4.5

32- Healthcare workers involved in the handling of OACAs are trained and competent to treat individuals | 62.9 13.8 23.3

accidently exposed to chemotherapeutic agents and on the disposal of ACAs.
33- We receive regular continuous education about safe handling and administration of ACAs in our institution. 62.9 13.8 23.3
34- Education material about safe handling of OACASs is available in the related areas. 61.7 19 19.3

(ASCO/ONS) guidelines for safe administration and
management of oral chemotherapy [16]. In addition, a
multinational study has been done in 2015 by the International
Medication Safety Practice (ISMP) and International
Medication Safety Practice Canada (ISPMC) addressing
safeguards in oncology practice mainly OACAs [17]. Our
study highlights the serious gaps about best practice in
handling OACAs among healthcare professionals in hospitals
mainly pharmacists, pharmacy technicians and oncology
nurses.

OACAs can have just as many effects and harm on
healthcare workers, patients and caregivers for long term
exposure as intravenous chemotherapy. Unfortunately, most
people do not realize this fact. The general misconception is
that OACAs exposure risk is low and the necessary handling
precautions are minimal. It is even important to know that
uncoated tablets can pose a higher risk of exposure via
inhalation or contact with skin. The fact is that the risk of
potential harm from handling OACAs is equal to that for
intravenous chemotherapy. Exposure could be at any point
during preparation, administration, dispensing, transportation
and disposal [18-21].

It has been proven that healthcare professionals not
applying the safe handling measures are at higher risk of
exposure to these cytotoxic agents. A measurable amount of
these drugs has been detected in urine samples of about 40-
60% of personal handling cytotoxic medications [22-23].

A study was conducted in USA to assess the community
pharmacists’” knowledge and attitudes toward OACAs
demonstrating that pharmacists were least knowledgeable
about special handling of OACAs (25%) [24]. Participants
expressed their interest to know more about OACAs as it is
important to their practice 3.7/5 score. In addition, they
expressed their interest participating in additional continuous
pharmacy education (CPE) programs on OACAs 4.2/5 score.
Another study was conducted in Saudi Arabia to address the
gaps in knowledge and safe handling of OACAs among
pharmacists in hospitals-based cancer care [20]. The overall
correct answers, incorrect answers and don’t know that related
to the knowledge about the application of general principles of
dispensing and safe handling of OACAs were 48%, 32% and
20% respectively versus 72.6%, 13%, 18.3% in our study.
93% of pharmacists acknowledged the use of a separate
counting tray versus 73.9% in our study and only one third of
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the participants thought that protective gloves were needed
during dispensing of OACASs versus 86.3% in our study. A
higher percentage has attended orientation and education
programs, counting for 85.3% in our study compared to 70%
in the study conducted by Mekdad et al [20] and 16% in US
pharmacist study [19].

We might refer the difference in results between the studies
we mentioned compared to our study to involvement of
community pharmacists in addition to hospital pharmacists,
different types of questions to assess the knowledge such as
dosing and side effects, and confidence in educating patients.
In this study we focused on storage, handling, disposal and
cleaning of contaminated materials, training and education in
major tertiary hospitals. We emphasized more about best
practice of safe handling of OACAs. The highest percentages
of lack of knowledge were in the risk of harm while handling
oral versus intravenous form and the need for special
precautions while handling OACAs. Less than half (42.9%)
were knowledgeable about the risk of harm being equal in oral
and intravenous forms and 88.5% were not sure if handling
OACAs requires special precautions.

Despite the existence of ACAs safe handling guidelines
including oral dosage forms at the major tertiary hospitals
dealing and caring for oncology/hematology patients, results
from our study, as well as the study conducted by Mekdad et
al indicate the suboptimal implementation of these guidelines.
Accordingly, urgent need for interventions including more
education and awareness are highly warranted based on the
presented deficiencies and gaps in knowledge.

Our study had several limitations that should be addressed.
We did not assess knowledge about possible side effects and
patient education information. Community pharmacies
weren’t included in our study as OACAs are not provided by
them based on the regional regulations. On the other hand, our
study had several strengths. Our assessment was very specific
to best practice of safe handling of OACAs within hospitals
mainly evaluating the knowledge of pharmacists, pharmacy
technicians and oncology nurses. Moreover, we conducted our
study in four major tertiary care hospitals which allows us to
fairly evaluate and assess their level of knowledge. This
allows us to find the current gaps in knowledge in order to
prevent further harmful risks by implementing educational and
awareness programs for healthcare professionals.
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5. CONCLUSIONS AND RECOMMENDATIONS

Our study demonstrates and highlights the significant gaps
of knowledge and deficiencies among healthcare professionals
including pharmacists, pharmacy technicians and oncology
nurses concerning best practice of safe handling of OACAs in
relation to the risk of harm related to OACASs versus
intravenous form of chemotherapy. It is essential to ensure
that our staff is implementing the guidelines.

We recommend conducting educational and awareness
programs for healthcare professionals, mainly pharmacists, in
order to practice proper safety measures. Providing education
to healthcare professionals will lead to an improvement in
dealing with OACAs, as well as to educate their patients and
care givers accordingly. In addition, we highly recommend the
development of well-established unified guidelines specific
for OACAs that fill the knowledge gaps and match the needs
of the region. Collaboration at the national level is highly
warranted.
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