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Abstract

Purpose: A survey of guidelines and current practices was conducted to examine the safe 

handling procedures for antineoplastic and other hazardous drugs that are used in 24 countries 

including the Americas, Europe, the Mideast, Far East, and Australia.

Methods: Subject experts were asked to complete a brief survey regarding safe handling 

guidelines and practices for hazardous drugs in their countries. Questions addressed practices for 

handling monoclonal antibodies, the use of closed-system transfer devices, medical surveillance 

practices, and measurements of compliance with existing guidelines.

Results: Responses from 37 subject experts representing 24 countries revealed considerable 

variation in the content and scope of safe handling guidelines and pharmacy practices among the 

participating countries. Guidelines in the majority of countries used the term “cytotoxics,” while 

others referred to “hazardous” or “antineoplastic” drugs. The International Society of Oncology 

Pharmacy Practice standard was cited by six countries, and five cited the National Institute for 

Occupational Safety and Health Alert. Others cited international guidelines other than 

International Society of Oncology Pharmacy Practice, or they have created their own guidelines. 

Approximately half reported that their guidelines were mandatory under federal, state, or 

provincial legislation. Only 11 countries reported that monoclonal antibodies were covered in their 

guidelines. Closed-system drug-transfer devices are widely used, but were not specifically 

recommended in four countries, while one country required their use. Medical surveillance 

programs are in place in 20 countries, but only in The Netherlands is surveillance mandatory. Nine 

countries reported that they have completed recent updates or revisions of guidelines, and the 

measures for their adoption have been initiated.

Conclusions: Although the overall goals in the participating countries were similar, the 

approaches taken to assure safe handling of hazardous drugs varied considerably in some cases.
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Introduction

Occupational exposure to cytotoxic, antineoplastic, chemotherapy, or hazardous drugs has 

been a concern for healthcare workers since the late 1970s.1–3 Over the past three decades, 

considerable information has been published reporting workplace contamination with these 

drugs, the carcinogenicity of these drugs, as well as genotoxic and other adverse health 

effects in workers exposure to them in the workplace.4,5 Further, adverse reproductive 

effects have been demonstrated in both patients treated with these drugs and in workers 

exposed to them.6–8 Therefore, many countries around the world have adopted or are 

developing guidelines for safe handling of hazardous drugs. Typically guidance documents 

are published by professional pharmacy and nursing organizations, while others have been 

developed by national, state, or provincial governments; their adoption may be mandatory 

and enforceable at these levels, but most are voluntary guidelines. During the 2014, 

International Society of Oncology Pharmacy Practice (ISOPP) meeting in Montreal, 

Quebec, a roundtable of 14 ISOPP member subject experts representing seven countries, 

was held to discuss issues related to safe handling of hazardous antineoplastic and cytotoxic 

drugs. The purpose of the roundtable was to survey existing guidelines and pharmacy 

practices for safe handling of cytotoxic and anti-neoplastic drugs in the seven participating 

countries. Following the meeting, efforts were made to extend the survey by letters of 

invitation to 25 additional subject experts. The results of that survey are presented in tabular 

format with summary comments and discussion.

Methods

At the 2014 ISOPP meeting described above, 14 ISOPP member subject experts 

representing seven countries described in a roundtable discussion the safe handling practices 

used in their country, province, or territory based upon responses to nine survey questions 

(Table 1). Before the meeting, the survey questions had been written and discussed by 

several members of the later roundtable. Questions addressed the practices for handling 

monoclonal antibodies, use of closed-system transfer devices, medical surveillance 

practices, and measurements of compliance with existing guidelines. After the meeting, 

efforts were made to expand the number of countries represented in the survey. Subject 

experts were identified from government agencies, private research institutes, universities, 

and members of professional organizations, such as ISOPP, American Society of Health-

System Pharmacists (ASHP), Clinical Oncological Society of Australia (COSA), and 

Japanese Society of Hospital Pharmacy (JSHPP). A letter of invitation along with same 

survey questions were sent via email to 25 identified subject experts. Twenty-three 

additional subject experts representing 17 countries agreed to participate in the survey. In 

total, 37 subject experts contributing to the survey from 24 countries agreed to be identified 

as contributors (Table 2). Contributors acted voluntarily as private individuals and were 
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neither compensated for their participation, nor did they act as formal representative of their 

respective countries, their current employers or as representatives of any professional 

organization.

Results

Safe handling guidelines cited by countries

The ISOPP Standard of Practice was the only world-wide guidance that was identified by 

participating countries, while other countries cited the guidelines from the National Institute 

for Occupational Safety and Health.4,15 The ISOPP standard was cited as the basis for 

guidelines in Australia, Belgium, Iran, Malaysia, Portugal, and some Canadian provinces 

(Table 3). The NIOSH 2004 guidelines were cited in part or in its entirety by Malaysia, 

Spain, United Arab Emirates, the USA, and some Canadian.4 Chile cited Quapos5 and 

GEDEFO.19,20 German pharmacies have developed own guidelines TRGS 525.21 Thirteen 

countries have developed their own guidelines and did not cite any specific guideline as a 

source. Compliance with these guidelines is reported as voluntary in 11 countries and in 12 

compliance as mandatory (Table 3). In Canada, occupational health and safety regulations 

are enforceable at the provincial level, while guidelines from ISOPP, CAPhO, CSHP, or 

other professional organizations where they have been voluntarily adopted are not 

enforceable. In Australia, individual states have developed voluntary guidelines based on 

ISOPP, COSA, SHPA, and other professional organizations.

Drugs included and terminology

In current literature, the terms cytotoxic and antineoplastic are often used interchangeably 

although each has somewhat different definitions. They are typically used to identify drugs 

used to treat cancer. The term “cytotoxics” is used in more guidelines than other terms 

(14/24). However, cytotoxic does not apply to some of the new targeted antineoplastic drugs 

being developed, such a tyrosine kinase inhibitors.22 The terms “antineoplastic” (6/24) and 

“hazardous” (4/24) are also commonly used. Several guidelines defined the term “hazardous 

drugs” based upon the NIOSH 2004 Alert.4

Monoclonal antibodies

Survey respondents reported considerable variations in recommendations for handling 

monoclonal antibodies (Table 3). This is supported in an article by Crul et al. that found 

differences between countries and sometimes between facilities within a country for 

handling monoclonal antibodies.23 In this survey, 11 of 24 participating countries include 

monoclonal antibodies in their recommendations, and 12 do not (Table 3). Two countries, 

the United Kingdom and Australia, have specific guidelines for handling monoclonal 

antibodies.14,24 In Germany, the risk associated with the use of monoclonal antibodies is 

addressed by other regulations issued by the Institution for Statutory Accident Insurance and 

Prevention in the Health and Welfare Services.25 In The Netherlands and Norway, 

monoclonal antibodies are not specified in their guidelines, but are managed in pharmacies 

in a similar manner to cytotoxic drugs. In Canada, safe handling guidelines are issued at the 

provincial level and vary by provincial health regions, agencies, or by specific facility. 

Alberta and Manitoba guidelines include monoclonal antibodies. Five provinces, British 
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Columbia, Labrador, New Brunswick, Newfoundland, and Quebec, reference the NIOSH 

hazardous drug list, which includes three monoclonal antibody preparations, two that are 

conjugated (ado-traszuzumab emtansine and brentuximab vedotin) and one unconjugated 

(pertuzumab) (NIOSH HazDrugList2016).26

Closed system drug-transfer devices (CSTDs)

In guidelines where CSTDs are included in the hierarchy of controls, they are designated as 

engineering controls (Table 3). The U.S. Pharmacopeia (USP 800) recommends them for 

drug preparations and makes them mandatory for drug administration.27 NIOSH currently 

recommends them as supplementing engineering controls (e.g. to be used in biological 

safety cabinets or compounding aseptic containment isolators). However, in Brazil, Chile, 

Japan, and the United Kingdom, they are designated as PPE. CSTDs are used in 19 

countries. Guidelines in other countries either do not mention CSTDs or they are not 

specifically recommended for use (Denmark, France, Norway, and some Canadian 

provinces). In Mexico, CSTDs are not specified, but designated as “protection” in “use of 

equipment and appliances specialized in compounding.” In Malaysia, CSTDs are reported as 

generally used when no clean rooms with isolators or safety cabinets are available. In 

Germany, approximately one half of the facilities use CSTDs. One country, Israel, requires 

CSTDs for preparation of all conventional antineoplastics, but their position in the hierarchy 

of controls was not reported.28

Requirement for medical surveillance for healthcare workers

Requirements of recommendations for medical surveillance varied considerably from 

country to country (Table 4). The purpose of medical surveillance is to establish an initial 

baseline of worker health and then monitor their ongoing health as it relates to potential 

exposure and disease risk. ISOPP recommends a baseline medical examination and ongoing 

exams at six month intervals that include a complete blood count with a WBC differential, 

liver function test with urea, creatinine and electrolytes, and inclusion of a health history 

including a record of hazardous drug handling.1 NIOSH further recommends reproductive 

health exams and biological monitoring.29 Additional NIOSH recommendations appear in 

the entry for the United States in Table 4.

Twenty countries reported that their institutions have medical surveillance programs while 

four reported they did not. The only country that was identified where medical surveillance 

is mandatory is The Netherlands. The ISOPP safe handling standard was cited by several 

countries as the basis from their medical surveillance recommendations.1 In some countries, 

facilities have detailed mechanisms in place for medical surveillance that included annual 

laboratory testing, X-ray examinations, and use of general and reproductive health 

questionnaires on a regular basis. Others have no programs in place or rely on employees 

and their personal physicians, or on company occupational health physicians.

Measures of compliance to guidelines

In 12 countries, guidelines are mandatory and compliance is measured through yearly or 

other periodic inspections and audits. In the 12 remaining countries, guidelines are voluntary 

and compliance rates are either unknown or there were no methods in place to measure them 
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(Table 5). This may be due in part to the various recommendations that are followed in some 

countries. Only five countries, Belgium, Denmark, Italy, Sweden, and the US, reported that 

they conduct environmental wipe sampling on a regular basis. Although compliance with 

guidelines in the United Sates is voluntary, in half of the states the USP80027 is enforced. In 

Spain, compliance is measured as part of medical surveillance and periodic risk assessments. 

Only one country, Belgium, has detailed data on compliance with existing standards.

Changes in guidance: Current and future issues

Several countries are currently updating or planning to update their safe handling guidelines 

(Table 6). These include Australia, Finland, Malaysia, Mexico, and the United Kingdom. 

The German guideline: TRGS 525 “Technical Rule for Hazardous Substances: Hazardous 

materials in medical care facilities” has been updated and will be adopted shortly.21 The 

Netherlands continuously update their recommendations and Israel is planning on new 

guidance on monoclonal antibodies. In the U.S., several changes and updates are currently in 

progress or planned. NIOSH updated its list of hazardous drugs in 2016 and will continue to 

do so every two years. NIOSH is updating its Alert “Preventing Occupational Exposures to 

Antineoplastic and Other Hazardous Drugs in Healthcare Settings,” which is expected to be 

published in 2018. ISOPP is currently making revisions and updating its recommendations 

that will be available in 2018.

Discussion

Although the current survey was not conducted systematically, the 24 countries that 

participated represent an international cross-section of the world. With the exception of 

some Canadian provinces, most of North American is included. Brazil, Chile, and Mexico 

represent Latin America. Twelve countries are in Europe; Israel, Iran, and the United Arab 

Emirates represent the Middle East, while Malaysia and Japan represent the Far East, and 

some but not all Australia is included. No African nation participated.

The most commonly used terms used to describe the drugs being considered are “cytotoxic” 

and “antineoplastic.” A broader classification, “hazardous drugs” is used to some extent. 

The NOSH Alert glossary defines cytotoxic as “a pharmacologic compound that is 

detrimental or destructive to cells within the body.” ISOPP defines cytotoxic drugs more 

specifically as “chemicals that affect cell growth and proliferation, most of which either bind 

to genetic material in the cell nucleus, or affect cellular proteins synthesis.” ISOPP and 

NIOSH identify “hazardous drugs” based on one or more of several characteristics: 

carcinogenicity, genotoxicity, teratogenicity, reproductive toxicity in humans, organ toxicity 

at low doses in animal models or treated patients. The ISOPP standard includes in the 

description of hazardous drugs antineoplastic and cytotoxic agents, some hormonal agents, 

immunosuppressants, antiviral medications, and some monoclonal antibodies. Currently, 

NIOSH lists one non-conjugated monoclonal and two conjugated monoclonal antibodies as 

hazardous (NIOSH HazDrugList2016).29

Given the different terminology used to identify the drugs considered to be occupational 

hazards, the various terms used can be confusing and/or misleading. For example, 

“cytotoxic” does not include the newer targeted therapies used in cancer treatment. Since the 
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ISOPP Standard15 is the only international standard that was identified, it may be helpful for 

the standard to become more universally accepted by defining a recognized term that 

includes all drugs. The approach taken by NIOSH4 utilizing “antineoplastic and other 

hazardous drugs” is more inclusive and covers all types of drugs that may pose an 

occupational hazard and may be a more informative terminology.

In general, the majority of countries have adopted the hierarchy of controls: engineering 

controls followed by administrative and work practice controls and then personal protective 

equipment (PPE). Concerning CSTDs, some countries include them as part of, or as a 

supplement to, engineering controls while others consider CSTDs as a part of PPE. NIOSH 

recommends the use of CSTDs in conjunction with biological safety cabinets (BSC) or 

pharmacy isolators to reduce the risk of occupational exposure to antineoplastic drugs.4 The 

USP 800 recommends the use of CSTDs for compounding and administration of 

chemotherapeutic drugs.27 A review by Vyas et al. of recent studies indicate that CSTDs are 

highly effective in reducing surface contamination within pharmacy aseptic manufacturing 

areas. For this reason, the use of CSTDs in pharmacy drug preparation areas is 

recommended in the UK.31 In contrast, Danish reconstitution pharmacies do not use CSTDs. 

In Danish hospital pharmacies, compliance is measured every two years by environmental 

swab sampling. The measured levels are compared to a standard based on levels measured at 

best practice sites that use CSTDs in reconstitution units. The levels measured in Danish 

reconstitution units are at the same level as those at the standard best practice sites. For this 

reason, Danish reconstitution pharmacies do not use CSTDs.

Conclusions

Based on this survey, the ISOPP 2007 Standard was the most frequently cited international 

standard, followed by the 2004 U.S. NIOSH Alert. No single guideline was consistently 

reported as a source or adopted standard. It would be advantageous if countries around the 

world adhered to a common set of safe handling recommendations. Similarly, a standardized 

method or protocol to determine compliance would be helpful to facilities in those countries 

that do not have a mechanism in place. As expected, individual circumstances in different 

countries have led to development of diverse recommendations over the years and these are 

difficult to modify. Further, even within relatively homogeneous geographical and national 

locals such as the European Union, the United States, and Canada, considerable differences 

in guidance are noted.
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Table 1.

Survey questions.

1 What safe handling guidelines for hazardous (antineoplastic, cytotoxic) drugs are followed in your country?

2 What classes/types of drugs are covered?

3 Are monoclonal antibodies covered in your guidelines?

4 In the hierarchy of controls, where do CSTDs fit in if they are used?

Engineering controls

Administrative controls

Personal protective equipment

5 Do you have guidance for medical surveillance for healthcare workers?

If so, what does it include?

6 Is compliance with guidelines voluntary or mandatory?

7 Do you have any measures of compliance?

8 Do you have any new changes or updates to guidance?

9 Please list any important or relevant information concerning guidance issues.
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Table 2.

Contributing content experts by country, province, or territory.

Country, province, or territory Contributor

Australia Susan Kirsa/James Siderov

Belgium Johan Vandenbroucke

Brazil Annemeri Livinalli

Canada

 Alberta Carole Chambers

 British Columbia Joan Fabbro

 Manitoba Marc Geirnaet/Claire Imlah/Barbara Sproll

 Newfound and Labrador Rick Abbott

Chile Claudio Muller Remirez/Sara Aquayo Ulloa

Denmark Vagn NeerupHandlos

Finland Hanna Tolonen

France Sylvie Crauste-Manciet

Germany Irene Krämer

Iran Moham. Javad ZareSakhvidi

Israel Yaakov Cass

Italy Roberta Turci/Felice Musicco

Japan Toshihiro Hama/Hiromasa Ishimaru

Malaysia Harbans Dhillon

Mexico Elia Vazquez Rodriguez

Netherlands Paul Sessink

Norway Wendy Klem

Portugal Alexandra Suspiro

Spain Luis Mazon/Angeles Mendoza/Rosa Orriols

Sweden Maria Hedmer/Monica Karedal

Taiwan Shao Chiang

United Arab Emirates Lyssette L. Cardona

United Kingdom Stephen Langford/G.S. Sewell

United States Thomas Connor
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