Appendix

B

ASHP Guidelines on Handling Hazardous
Drugs

In 1990, the American Society of Health-System Pharmacists (ASHP) published its
revised technical assistance bulletin (TAB) on handling cytotoxic and hazardous drugs.1
The information and recommendations contained in that document were current to June
1988. Continuing reports of workplace contamination and concerns for health care worker
safety prompted the Occupational Safety and Health Administration (OSHA) to issue new
guidelines on controlling occupational exposure to hazardous drugs in 1995.2,3 In 2004,
the National Institute for Occupational Safety and Health (NIOSH) issued the “NIOSH
Alert: Preventing Occupational Exposure to Antineoplastic and Other Hazardous Drugs
in Health Care Settings.”4 The following ASHP Guidelines on Handling Hazardous Drugs
include information from these recommendations and are current to 2004.

Purpose
The purpose of these guidelines is to (1) update the reader on new and continuing concerns
for health care workers handling hazardous drugs and (2) provide information on recommendations, including those regarding equipment, that have been developed since the
publication of the previous TAB. Because studies have shown that contamination occurs
in many settings, these guidelines should be implemented wherever hazardous drugs are
received, stored, prepared, administered, or disposed.2–7
Comprehensive reviews of the literature covering anecdotal and case reports of surface
contamination, worker contamination, and risk assessment are available from OSHA,2,3
NIOSH,4 and individual authors.5–7 The primary goal of this document is to provide recommendations for the safe handling of hazardous drugs.
These guidelines represent the recommendations of many groups and individuals who
have worked tirelessly over decades to reduce the potential harmful effects of hazardous
Source: Reprinted with permission from American Society of Health-System Pharmacists. ASHP guidelines
on handling hazardous drugs. Am J Health-Syst Pharm. 2006; 63:1172–93. Copyright © 2006, American
Society of Health-System Pharmacists, Inc. All rights reserved.
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drugs on health care workers. The research available to date, as well as the opinions of thought
leaders in this area, is reflected in the guidelines.
Where possible, recommendations are evidence
based. In the absence of published data, professional judgment, experience, and common sense
have been used.

Background
Workers may be exposed to a hazardous drug at
many points during its manufacture, transport,
distribution, receipt, storage, preparation, and
administration, as well as during waste handling
and equipment maintenance and repair. All
workers involved in these activities have the
potential for contact with uncontained drug.
Early concerns regarding the safety of workers
handling potentially hazardous drugs focused
on antineoplastic drugs when reports of second
cancers in patients treated with these agents were
coupled with the discovery of mutagenic substances
in nurses who handled these drugs and cared for
treated patients.8,9 Exposure to these drugs in the
workplace has been associated with acute and
short-term reactions, as well as long-term effects.
Anecdotal and case reports in the literature range
from skin-related and ocular effects to flu-like
symptoms and headache.4,5,10–17 Two controlled
surveys have reported significant increases in
a number of symptoms, including sore throat,
chronic cough, infections, dizziness, eye irritation,
and headaches, among nurses, pharmacists, and
pharmacy technicians routinely exposed to hazardous drugs in the workplace.18,19 Reproductive studies
on health care workers have shown an increase in
fetal abnormalities, fetal loss, and fertility impairment resulting from occupational exposure to
these potent drugs.20–23 Antineoplastic drugs and
immunosuppressants are some of the types of drugs
included on lists of known or suspected human
carcinogens by the National Toxicology Program24
and the International Agency for Research on
Cancer.25 Although the increased incidence of
cancers for occupationally exposed groups has been
investigated with varying results,26,27 a formal risk
assessment of occupationally exposed pharmacy
workers by Sessink et al.28 estimated that cyclo-

phosphamide causes an additional 1.4–10 cases
of cancer per million workers each year. This
estimate, which considered workplace contamination and worker contamination and excretion in
combination with animal and patient studies, was
based on a conservative exposure level. Connor et
al.29 found greater surface contamination in a study
of U.S. and Canadian clinical settings than had
been reported in European studies conducted by
Sessink and colleagues.30–32 Ensslin et al.33 reported
an almost fivefold greater daily average excretion
of cyclophosphamide in their study than that
reported by Sessink. These later findings could add
7–50 additional cancer cases per year per million
workers to Sessink’s estimate. From these and other
studies that show variations in work practices and
engineering controls,34,35 it may be assumed that
such variations contribute to differences in surface
and worker contamination.
Routes of Exposure. Numerous studies showed
the presence of hazardous drugs in the urine of
health care workers.30–34,36–41 Hazardous drugs enter
the body through inhalation, accidental injection,
ingestion of contaminated foodstuffs or mouth
contact with contaminated hands, and dermal
absorption. While inhalation might be suspected as
the primary route of exposure, air sampling studies
of pharmacy and clinic environments have often
demonstrated low levels of or no airborne contaminants.30–32,40 Recent concerns about the efficacy of
the sampling methods42 and the possibility that at
least one of the marker drugs may be volatile42–45
and thus not captured on the standard sampling
filter leave the matter of inhalational exposure
unresolved. Surface contamination studies do,
however, suggest that dermal contact and absorption may be a primary route of exposure.31,46 While
some hazardous drugs are dermally absorbed, a
1992 report showed no detectable skin absorption of doxorubicin, daunorubicin, vincristine,
vinblastine, or melphalan.47 An alternative to
dermal absorption is that surface contamination
transferred to hands may be ingested via the handto-mouth route.48,49 One or more of these routes
might be responsible for workers’ exposure.
Hazard Assessment. The risk to health care
personnel from handling hazardous drugs is the
result of a combination of the inherent toxicity

