JYoung Pharm, 2016; 8(4): 487-491

A multifaceted peer reviewed journal in the field of Pharmacy

www.jyoungpharm.org | www.phcog.net

Original Article

Hazardous Drug Handling Awareness Among Faculty Members

Noor Kamil

Department of Pharmaceutical Sciences, College of Clinical Pharmacy, King Faisal University, Post Box 400, Al-Ahsa-31982. KINGDOM OF SAUDI ARABIA.

ABSTRACT

Background: Hazard to the health care professionals from hazardous drugs
and chemicals rooted out from intrinsic toxicity and the level of exposure
to these drugs in the course of their job responsibilities. Any drug or chemi-
cal, which can cause genotoxicity, carcinogenicity, teratogenicity or fertility
impairment and significant organ or other toxicities, will be consider as oc-
cupational hazard. Plenty of scientific reports proved the involvement of
hazardous drug to the adverse health outcomes of the workers due to the
absorption of these drugs while performing their duties. Similarly, the sci-
entist dealing with numerous hazardous chemicals and drugs in health care
industry are at higher risk of exposure. Material and Method: In order to
determine the level of awareness of safe handling of hazardous drugs and
chemicals among faculty members, a survey was conducted with a writ-
ten consent in college of clinical pharmacy involved in basic health care
research. Results: Survey results determined that, more than 70 percent
of faculty members were aware of hazardous drugs or chemicals and know
how to handle these chemicals. More than 80 percent were unaware of
any hazardous drug program or proper engineering control, there were
less than 35 percent of members know how to deal with accidental spill or

INTRODUCTION

If drugs shown some health problems in humans and animals with a
potential to cause either acute or chronic adverse effects like dermal
rashes, reproductive problems such as infertility, fetal abnormalities and
abortions and possibly can cause various cancers like leukemia at low
doses would be labeled as hazardous.'” Similarly work-related exposures
to these hazardous chemicals can appeared as acute toxicities on skin like
contact dermatitis*® and chronic toxicities such as adverse reproductive
effects®® and various cancers.” Approximately eight million of health care
workers are exposed to hazardous drugs in USA, which include pharmacy
and nursing staff, physicians, operation theater staff, environmental
services worker force, and personnel working in research labs, veterinary
facilities, and peoples working in shipping and receiving chemicals and
drugs.”® Personnel exposed themselves intentionally or unintentionally
to these hazardous chemicals or drugs in various ways; for example by
aerosolized the chemicals, making dust, cleaning the spills, or exposed
to contaminated work surface or equipment either in health care facilities
or research laboratories involved in extemporaneous compounding,
mixing, administering or disposing of patients waste and hazardous
chemicals and drugs.! Pharmacists and nurses exposed to hazardous
drugs reported increase in adverse reproductive incidents including,
stillbirths, inborn errors, fetal abnormalities, spontaneous abortions
when compared to unexposed personnel."?

There are a number of factors, which can affect worker exposures. For
example, drug handling techniques (including preparation, administra-
tion and disposal methods), quantity, frequency and duration of drug
handled, personnel's potential route of exposure, use of safety cabinets,
PPE (personal protective equipment) and standard operating procedures."
Lack of proper standards operating procedure will increase the like-
lihood of workers to adverse effects of such drugs as the amount and
frequency of these hazardous drugs is increased. Biological markers were
used in studies to assess the level of exposures, but there is no single
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exposure of such drugs, whereas more than half of the faculty members
population was unaware of the most common route of exposure of hazard-
ous drugs. Conclusion: Hence, it is necessary to design a hazardous drug
program and proper engineering control to train and educate researchers to
prevent and control expected exposures of hazardous drugs according to
the NIOSH recommendations.
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marker is discovered to indicate the hazardous drug exposure or predict
the injurious health effects.? Sessink and Bos" noted that in 11 of 12
reports, cyclophosphamide was detected in the urine of health care
workers despite the safety measures. Health care workers who did not
handle hazardous drugs directly but exposed through escaped aerosols
or contaminated work surfaces, clothing or drug containers were found
to have hazardous drugs in their urine."* A quantifiable amount of some
hazardous drugs were also documented the urine of health care workers
who either prepared or administered the drugs no matter how many
safety precautions were in place.'>'® American Society of Hospital Phar-
macists (ASHP) first used the term hazardous drug and OSHA (Occu-
pational Safety and Health Administration) is still using this term in its
literature.'”'® Previously it was though that, only anticancer drugs are
involved in occupational exposure to hazardous drugs.

Earlier only cancer therapy drugs were considered as hazardous agents;
therefore, terms like “antineoplastics and chemotherapy” were mentioned
in previous literature and guidelines. It is now established that, neither
all the antineoplastics are cytotoxic nor all the cytotoxic drugs are exclu-
sively use in cancer treatment. The term “cytotoxic” is used to denote any
agent that is oncogenic, genotoxic, mutagenic, teratogenic or cause any
potential hazard.” Due to the continuous development and understanding
of many such agents and new hazardous drugs (biotech drugs and geno-
toxic biologicals), the term “cytotoxic” becomes less appropriate. It is
imperative for health care industry, whose slogan is to take care the sick
and suffering, to make their employees safe from hazards, instead of
making itself a high-risk area. The magnitude of health hazard is based
on the worker's extent of exposure and type of toxic agent. Workers can
be best protected via proper engineering and administrative controls and
suitable personal protective equipment from exposure of various hazard-
ous drugs and chemicals. A worker is exposed to these hazardous agents
throughout his life right from the synthesis to shipment and distribution,
to use in any health care facility, until the disposal of waste.”’ Although
a number of guidelines have been issued form various agencies, but
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reports showed a poor compliance.?> > Environmental studies of facilities
involved in patient-care, which seems to follow the recommended guide-
lines for handling the hazardous drugs are also documented measurable
amount of drug contamination.'*>* In 1980s and 1990s after the revela-
tions of many published articles extra precautionary measures like
additional methods to monitor and document the exposures were recomm-
ended in various papers to protect workers.*

In addition, strict administrative programs for control and training,
proper and more secure engineering controls, and use of effective
personal protective equipment (PPE) were also proposed.”””* In order
to reinforce the level of awareness and provide necessary measures for
protection of health care workers and their employers about the risks
involved in exposure of hazardous drugs. In September 2004, CDC
(centers for the disease control and prevention) department of health
and human services, NIOSH (national institute of occupational safety
and health) issued “NIOSH Alert: Preventing Occupational Exposures
to Antineoplastic and Other Hazardous Drugs in Health Care Settings™*
The area of hazardous drug exposure of workers was not rich in research
projects and publications since NIOSH Alert published in 2004, after
wards it was the area filled with published guidelines and publications
of measurements of hazardous drugs exposure in the workplace and
studies of workers exposures and their overall health effects. Later on,
publications proved incidences of exposure were decreased but continually
occurring.***” Monitoring methods and techniques to detect most of
the drugs used in health care settings are still not developed. Although
NIOSH Alert offered plenty of useful choices for workers and workplace
safety evaluations, safety assurance; like, effective hazardous drug programs,
maximum utilization of engineering controls, extensive workers training
programs, greater use of personal protective equipment to minimize
occupational exposures but still few institutions are complying fully.’

A questionnaire-based survey has been designed to determine the level
of safety awareness among faculty members and researchers to hazardous
drugs practice standards described in NIOSH alert. Survey comprised of
many important questions mentioned in Table 1.

METHODS

A simple questioner based survey entitled “Survey of biohazard safety
awareness” was conducted among 39 different faculty members and
clinical preceptors of College of Clinical Pharmacy of King Faisal University,
Al-Ahsa, KSA which were involved in teaching, research and training of
undergraduate pharmacy students in various hospitals in the city.

Survey questions are mentioned in the Table 1. For most answers, the
participants were simply asked to circle the responses that applied to
them or check YES or NO.

Survey was followed by a detailed lecture presentation to provide the
detailed recommendations for the safe handling of hazardous drugs. All
the important aspects of the prevention of hazardous drug exposures
were covered in the presentation. It included significance of the issue
with previous published reports, routes of expose, recommendation of
some important authorities like OSHA, NIOSH and SHPA (Society of
Hospital Pharmacist of Australia) to describe PPE, ventilation control,
hazardous waste containment and disposal.

RESULTS

Nearly all the complete responses were returned, or about a 95%
response rate. Some basic demographic data about the faculty members’
population from which the sample was drawn were available, so the
degree of representativeness of the sample of responders could be deter-
mined. The survey results provide useful descriptive information about
the responding faculty’ knowledge and practices in handling hazardous
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drugs at all levels. Survey begins with a couple of very basic informa-
tion of hazardous drugs handling, i.e., awareness of typical identification
mark or symbol on hazardous drugs labels or preparation/storage facility,
57 percent responded ‘yes’ while 43 percent responded ‘no’ to first ques-
tion (Table 1). While 72 percent responded ‘yes’ to the specific symbol
(Figure 1) used in cytotoxic drugs prepared in a proper facility and 28
percent marked ‘yes’ for all the anticancer drugs irrespective of their
cytotoxicity in question number 2. Rest of the all other questions were
related to the level of awareness for the hazardous drug information,
hazardous drug program, routes of accidental exposure, proper engi-
neering controls and ability to deal with accidental exposure of such
drugs. About 71 percent were aware of any hazardous chemical or drug
they are using, whereas 29 percent were unaware. Seventy-five percent
individuals declared that they were aware of how to handle the hazardous
drugs and chemicals but rest of 25 percent were unaware.

Even though one of the major recommendations of the NIOSH Alert was
the implementation and annual review of programs for safely handling
hazardous drugs and associated training, only 18% of researchers surve-
yed were aware of such programs. Hazardous drug exposure assessment
was a key recommendation in the 2004 NIOSH Alert. It recommended
acomprehensive workplace evaluation of equipment, layout, drugs, vol-
umes, frequency, decontamination, waste handling, and the equipment
used to control exposures.

A variety of engineering controls for the safe use and handling of hazard-
ous drugs have been recommended by the NIOSH Alert and numerous
other publications. These include the use of such devices as closed and ex-
hausted mixing systems, laminar flow benches, bench top ductless hoods,
general room ventilation, and local exhaust ventilation systems. Fewer
than15% responders were aware of engineering control method in place
at research laboratories for control of hazardous drug exposure. Most of
the responses indicated their awareness of general ventilation or filtration
systems and the use of closed containers.

In response to one of the most important question, “how to deal with
the accidental exposure of hazardous drugs or chemical” only 35 percent
participants said they were aware of the technique to deal with the
accidental exposure of hazardous drugs. It is interesting and important
to note here that other administrative controls to minimize exposures
to the public from hazardous drugs were not implemented thoroughly.

Exposure to hazardous drugs may occur through skin contact, inhalation,
ingestion, or injection. Skin contact and inhalation are the most likely
ways a worker may be exposed to hazardous drugs. However, ingestion
(from hand to mouth) or injection through a needle stick or sharps injury
is also possible. Knowledge of researchers towards the most common
routes of accidental exposure was not satisfactory; fewer than 45 percent
marked ‘yes’ to that question.

DISCUSSION

Keeping in mind the fact that, the response rates of very lengthy surveys
are very low; a very simplified but comprehensive (enough to provide
basic information) survey has been designed to chalk out the level of
awareness among very experienced and educated faculty members
involved in multiple research projects. I believed that the survey results
represented the deficient areas in implementing the NIOSH guidelines
for safe handling of biohazard drugs and chemicals. Despite the NIOSH
Alert and other papers that have more recently indicated the likelihood
of continued occupational exposures to hazardous drugs in health care
professionals, there were indications that at least studied teaching insti-
tute in this study has not fully implemented the recommendations.

Awareness begins with the identification of the hazardous drugs or
chemicals. Various warning signs are used to describe the type of toxicity
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Table 1: Survey Questions for biohazard safety awareness

Survey for Awareness of biohazard drugs and chemicals

Are these symbols familiar to you?

Where this symbol is used (drugs prepared in a proper facility)?

Do you know any hazardous drug/s, which you are using?
Do you know how to handle the hazardous drugs/chemicals?

Are you aware of any hazardous drug program?

Do you know the most common route of accidental exposures of hazardous drugs?

Do you know the proper engineering controls such as ventilation and special drug handling equipment?

Do you know how to deal with accidental exposure of any hazardous drugs or chemicals?

A total 8 questions were mentioned in survey excluding the other demographic information of responders like name, designation, research

experience etc.
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Figure 1: Percentile responses of survey questions.
Responses of various questions are expressed in percentages “Yes”
Survey Questions are mentioned in Table 1.

Figure 2: Typical Biohazard Symbol.

Charles Baldwin’s original most frequently used biohazard symbol for
labeling of hazardous biological materials including viral samples and
used syringe needles.

or hazard e.g., general caution sign, toxic sign, ionization radiation sign,
non-ionizing radiation sign, biohazard sign to label the biohazard chemicals
and facilities to handle these drugs. The basic design for the international
symbol for biological hazard (Figure 2) remained the same with minor

Journal of Young Pharmacists, Vol 8, Issue 4, Oct-Dec, 2016

CYTOTOXIC

HANDLE
WITH
CARE

Figure 3: Cytotoxic hazard symbol.

SHPA purple symbol representing a cell in late telophase used to identify
cytotoxic materials.

innovations. Whereas another symbol is used for, cytotoxic drugs in
some countries showing the cell division in late telophase (Figure 3). The
symbol for biohazard developed in 1966 by Charles Baldwin, an envi-
ronmental-health engineer working for the Dow Chemical Company on
the containment products in designing containment systems for the Cancer
Institute at the National Institutes of Health.”® It is used to label the
hazardous biological materials considering a significant health risk,
including viral samples and used hypodermic needles. Although more
than 70 percent of researchers claimed that, they were aware of the
hazardous drugs and chemicals and their proper handling techniques but
their awareness of engineering control and dealing of accidental expo-
sure was very poor. The lack of worker awareness about written programs
or policies, absence of training, and the lack of appropriate controls or
protective equipment demonstrate that there is still much work to do
to evaluate worker exposures to hazardous drugs and to identify appropriate
controls. In addition to the results of the survey study, it has been the
experience of the author through interaction with numerous researchers
and laboratory technicians that there is still considerable misunder-
standing of the definition of a “hazardous” drug. Typically, researchers
quickly identify chemotherapeutic agents as hazardous, but they seldom
consider such drugs from the NIOSH list—as estrogen, ganciclovir, or
fluoxymesterone as hazardous. Cancer-fighting drugs are not the only
ones in the health care workplace that can cause harm to workers if they
are exposed, but due to the assumption that only chemotherapy agents
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are harmful, there is less concern for control and worker protection in
other areas outside those departments.

There are hundreds of new drugs and drug applications developed and
approved each year. The NIOSH list updated in 2012 and should not be
considered “all inclusive” at this time. The potential exposures and
appropriate controls for each new drug and new application should be
evaluated by an industrial hygienist who works closely with medical,
nursing, and pharmaceutical staff. Employers are ultimately responsible
for identifying the hazards of agents that workers are exposed to and
for implementing engineering, administrative, and personal protective
equipment controls for ensuring the safety of the staff and the public.

It is evident form the survey that, the knowledge of participants regarding
the most common route of accidental exposure is not satisfactory.
Exposures to hazardous drugs may occur through inhalation, skin
contact, skin absorption, ingestion, or injection. Inhalation and skin
contact/absorption are the most likely routes of exposure, but uninten-
tional ingestion from hand to mouth contact and unintentional injection
through a needle-stick or sharps injury are also possible.?** A number of
studies have attempted to measure airborne concentrations of antineo-
plastic drugs in health care settings.**** In most cases, the percentage of
air samples containing measurable airborne concentrations of hazardous
drugs was low, and the actual concentrations of the drugs, when present,
were quite low. These results may be attributed to the inefficiency of sam-
pling and analytical techniques used in the past.*® Both particulate and
gaseous phases of one antineoplastic drug, cyclophosphamide, have been
reported in two studies.* * Since the early 1990s, various studies have
examined environmental contamination of areas where hazardous drugs
are prepared and administered at health care facilities in the United States
and several other countries.***8 Using wipe samples, most investigators
measured detectable concentrations of one to five hazardous drugs in
various locations such as biological safety cabinet (BSC) surfaces, floors,
counter tops, storage areas, tables and chairs in patient treatment areas,
and locations adjacent to drug-handling areas. All of the studies reported
some level of contamination with at least one drug, and several reported
contamination with all the drugs for which assays were performed. Such
widespread contamination of work surfaces makes the potential for skin
contact highly probable in the areas where these drugs are being
handled. Evidence indicates that workers are being exposed to hazardous
drugs and are experiencing serious health effects despite current work

ABBREVIATIONS USED

practice guidelines. Protection from hazardous drug exposures depends
on safety programs established by employers.

CONCLUSION

In the research facilities there is a considerable misconception regarding
the extent and risks of occupational exposure to hazardous chemicals and
drugs. The most important reason for the lack of awareness of some very
essential aspects of handling of biohazard drugs or chemicals is the absence
of a formal institutional hazardous drug program. One such program must
be launched in all institutes and all the researchers and technicians must be
encouraged to learn as much as possible about the hazards and appropri-
ate controls for the drugs they work with and to take appropriate action.
Additionally, they should consult material data sheets (MSDSs), which
chemical suppliers are required to provide. However, because pharma-
ceutical company MSDSs are often lacking in information and direction,
additional sources of information should be sought and precautionary
practices used to minimize exposures wherever possible. The survey
results demonstrated that, the workers are truly not aware of all the
potential exposure pathways and risks form hazardous drugs, even after
the NIOS Alert.

It is also desirable to pursue risk and exposure evaluation, which must
include estimates of safe exposure level, monitoring techniques, and
exposure control methodologies to protect the workers and minimize
environmental contamination. The information on safe levels, poten-
tial occupational health effects, monitoring techniques, and appropriate
worker protection system must be available easily at all levels not only for
the concerned staff, but also for the community as well.
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