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Executive Summary

Workers exposed to hazardous medicinal products (HMPs), or hazardous drugs, 
which are carcinogenic, mutagenic or reprotoxic substances (CMRs), within 
the meaning of the recently adopted Carcinogens, Mutagens and Reprotoxic 
Substances Directive (CMRD – Directive (EU) 2022/431), must be given specific 
training by their employers to prevent risks of adverse effects on their health. 

In order to help employers meet their obligations, the European Commission 
has to publish European guidelines for the safe management of HMPs at work, 
including cytotoxics, by the end of 2022, and must draw up a definition and 
establish an indicative list of HMPs that are CMRs, no later than 5 April 2025.

The objective of this ETUI report and the list included is to identify which HMPs 
fall under the legislative scope of the CMRD in Europe, so that users of the 
European 2022 guidelines know which specific HMPs the guidelines now apply 
to, well ahead of the Commission’s indicative list, to be published by 2025.

The ETUI list of HMPs is based on the working definition of HMPs used in the 
development of the European 2022 guidelines, and therefore on the HMPs that 
meet the criteria for classification as category 1A or 1B CMRs set out in Annex VI 
to the EU Classification, Labelling and Packaging (CLP) Regulation (Regulation 
(EC) No 1272/2008). These are HMPs containing one or more substances with a 
harmonised classification or a self-classification as carcinogenic (category 1A or 
1B), mutagenic (category 1A or 1B) or toxic for reproduction (category 1A or 1B), 
all available in the Classification & Labelling Inventory of the European Chemical 
Agency (ECHA).

Starting from the 2020 list proposed by the National Institute for Occupational 
Safety and Health (NIOSH) of 229 hazardous drugs in healthcare settings, 
and utilising the regularly updated national registers of authorised medicines 
compiled by the European Medicines Agency (EMA), our analysis results in the 
selection of 121 HMPs in Annex I of the ETUI list that fall under the scope of the 
CMRD, namely that meet the criteria for classification as category 1A or 1B CMRs 
as defined in the CLP Regulation.

Moreover, we have identified another 47 HMPs in Annex II of the ETUI list that 
meet the criteria for classification as category 2 CMRs, as defined in the CLP 
Regulation, or that have Manufacturer’s Special Handling Information provided 
by their suppliers, or are monoclonal antibodies (mAbs), which now and in future 
will be used in therapy much more frequently than traditional HMPs. These 
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HMPs in Annex II do not fall strictly under the scope of the CMRD, but we believe 
they should be treated in the same way as HMPs listed in Annex I to prevent 
occupational exposure of workers. Also, the European 2022 guidelines on the safe 
management of HMPs at work, including cytotoxics, should apply to them as a 
precautionary approach.

All the HMPs listed in both Annex I and Annex II of the ETUI list are authorised 
medicines in at least one Member State of the EU, according to the EMA national 
registers of authorised medicines, accessed on 22 July 2022.

Application and implementation of the preventive measures of the European 2022 
guidelines to the drugs identified in the ETUI list of HMPs should help prevent 
future occupational cancers and reproductive disorders in millions of workers 
exposed to these HMPs across the EU.
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1. Introduction 

1.1 Background

Hazardous medicinal products (HMPs) are hazardous substances used predomi-
nantly for cancer treatment as cytotoxic/cytostatic or antineoplastic drugs, but 
also in non-oncology practices, as antivirals, vaccines and immunosuppressants, 
for treating non-cancerous diseases such as multiple sclerosis, psoriasis and sys-
temic lupus erythematosus and in organ transplantation.

Such HMPs usually require individual manipulation for each patient prior to being 
administered as infusions or bolus injections but others can be administered orally 
and some are ready-to-use. This may lead to errors, spillages, needle stick injuries, 
aerosolisation and contamination of the workplace environment, which pose clear 
health risks to workers, who could be affected by the medicine through dermal, 
mucosal, oral absorption and airborne transmission. While patients receive 
concentrated doses of a limited number of hazardous medicinal products for a 
defined period of time, workers may be exposed to small doses of a broad range 
of hazardous medicinal products over decades, with some workers being exposed 
every workday, year after year (Leso et al. 2022). Some of the acute effects of 
exposure to HMPs include hair loss, taste disturbances, headaches, reproductive 
disorders, infection and respiratory disease for both female and male workers and 
cancers. Often, the effects of exposure may be subclinical and long term and not 
be evident for years or generations of continuous exposure. To illustrate, as cancer 
often takes decades to emerge, a case of leukaemia diagnosed in a nurse or in a 
pharmacist today might be the result of workplace exposure to HMPs in the 1980s. 
(Vencovsky et al. 2017; Musu and Vogel 2018)

Along with the increasing number of cancer patients, a higher number of 
workers are needed to handle these parenteral and oral drugs during production, 
preparation, administration and disposal tasks. Exposure to HMPs could thus 
cause thousands of additional deaths from cancer and tens of thousands more 
miscarriages, fertility problems and congenital disabilities each year in healthcare 
workers, patients and their carers (Nyman et al. 2007; Ratner et al. 2010; 
National Toxicology Programme 2019) if workers are exposed without the proper 
protection. Studies show that hospital workers who handle cytotoxic drugs are 
three times more likely to develop malignancy (Petralia et al. 1999; Polovich and 
Gieseker 2011; Skov et al. 1992) and that nurses exposed to cytotoxic drugs are 
twice as likely to miscarry (Lawson et al. 2012).
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In addition to posing a threat to healthcare professionals and other healthcare 
workers, exposure of patients, visitors and family members (Yuki et al. 2013) can 
occur just by entering into contact with contaminated work surfaces, clothing 
items, medical equipment, patient excreta and other surfaces (Viegas et al. 2017). 
Since an increasing number of patients are now treated at home, HMPs can present 
a threat also to those who are working in the home such as cleaners, housekeepers 
and caregivers.

According to a recent European Commission study on HMPs published in March 
2021, there are almost 1.8 million workers exposed to relevant HMPs in the EU 
(European Commission, 2021). When taking into account all those potentially 
exposed in the healthcare sector, that number may be as high as 12.7 million 
exposed workers in the EU, of which 7.3 million are nurses (ETUI, 2020). 

1.2 EU legislation for the protection of workers

Workers’ protection against exposure to HMPs is provided for in the EU legislation 
through the general principles of the Framework Directive on the introduction of 
measures to encourage improvements in the safety and health of workers at work 
(Directive 89/391/EC1) and normally through its daughter directives covering 
hazardous substances: the Chemical Agents Directive (Directive 98/24/EC2) 
and the Carcinogens and Mutagens Directive (Directive 2004/37/EC3). Other 
relevant occupational safety and health directives include the Personal Protective 
Equipment Directive (Directive 89/656/EEC4), the Pregnant Workers Directive 
(Directive 92/85/EEC5) and the Young Workers Directive (Directive 94/33/EC6)

However, HMPs were not mentioned in these daughter directives and it was 
previously unclear to Member States, employers and enforcers whether the 
directives’ provisions apply to them. In March 2022, the Carcinogens and 
Mutagens Directive was revised, with an extension of its scope to both substances 
toxic for reproduction and to HMPs that are category 1A or category 1B CMRs 
according to the CLP Regulation (CMRD Directive (EU) 2022/4317). 

More specifically, a new recital and a joint statement of the European Parliament 
and Council were included in the revised CMRD in March 2022, to clarify that 
HMPs which are CMRs within the meaning of the CLP Regulation are covered by 

1. Directive 89/391/EEC - OSH ‘Framework Directive’  
https://eur-lex.europa.eu/eli/dir/1989/391

2. Directive 98/24/EC - Risks related to chemical agents at work,  
https://eur-lex.europa.eu/eli/dir/1998/24/

3. Directive 2004/37/EC - Carcinogens, mutagens or reprotoxic substances at work, https://
eurlex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02004L0037-20220405

4. Directive 89/656/EEC - Personal protective equipment directive,  
https://eur-lex.europa.eu/legalcontent/EN/AUTO/?uri=CELEX:01989L0656-20191120

5. Directive 92/85/EEC - Pregnant workers’ directive,  
https://eur-lex.europa.eu/eli/dir/1992/85

6. Directive 94/33/EC - Young workers’ directive, https://eur-lex.europa.eu/eli/dir/1994/33
7. Directive (EU) 2022/431 amending Directive 2004/37/EC - Carcinogens, mutagens or 

reprotoxic substances at work, https://eur-lex.europa.eu/eli/dir/2022/431

https://eur-lex.europa.eu/eli/dir/1989/391
https://eur-lex.europa.eu/eli/dir/1998/24/
https://eurlex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02004L0037-20220405
https://eurlex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02004L0037-20220405
https://eur-lex.europa.eu/legalcontent/EN/AUTO/?uri=CELEX:01989L0656-20191120
https://eur-lex.europa.eu/eli/dir/1992/85
https://eur-lex.europa.eu/eli/dir/1994/33
https://eur-lex.europa.eu/eli/dir/2022/431
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the Directive and fall within its scope, while Article 11 explicitly mentions HMPs by 
providing that specific training must be given to those handling them. Moreover, 
the Commission is required to publish and update European guidelines on the 
preparation, administration and disposal of HMPs in the workplace by the end 
of 2022, and to draw up a definition and establish an indicative list of hazardous 
medicinal products that are CMRs no later than 5 April 2025 (see box 1).

It continues to be the case that, for all substances within the scope of the 
CMRD, employers are legally obliged to perform a risk assessment and respect 
the hierarchy of prevention and protection measures defined in the text of the 
Directive. The first measure is to eliminate a CMR substance or to substitute it 
with a non- or less hazardous substance. Where this is not possible, the substance 
is to be manufactured and used in a closed system. HMPs falling under the scope 
of CMRD have to be compounded, prepared, administered and disposed of in 
a closed system, including the use of biological safety cabinets, containment 
isolators and closed system transfer devices (CSTDs). Where no closed system is 
possible, an employer must keep worker exposure as low as technically possible, 
including by the use of engineering techniques such as ventilation and personal 
protective measures.

HMPs are however vital in the treatment of cancer and other non-cancerous 
diseases, and therefore the substitution obligation defined in the CMRD does not 
apply in reality to HMPs (see recital 12 in box 1). All other measures to reduce 
workers’ exposure apply, from the prevention of exposure through the use of 
closed technological systems to the other controls lower down the hierarchy. 

 
Box 1  Legal text of the Carcinogens, Mutagens and Reprotoxic Substances 

Directive (CMRD) referring to HMPs

Recital 10
There is a need for workers to receive sufficient and appropriate training when they 
are exposed or are likely to be exposed to carcinogens, mutagens or reprotoxic 
substances, including those contained in certain hazardous medicinal products. The 
training that the employer is required to provide pursuant to Article 11 of Directive 
2004/37/EC should be adapted to take account of a new or changed risk, in 
particular when workers are exposed to new carcinogens, mutagens or reprotoxic 
substances or to a number of different carcinogens, mutagens or reprotoxic 
substances, including in hazardous medicinal products, or in the case of changing 
circumstances related to work.

Recital 11
Certain hazardous medicinal products contain one or more substances which 
meet the criteria for classification as carcinogenic (category 1A or 1B), mutagenic 
(category 1A or 1B) or toxic for reproduction (category 1A or 1B) in accordance with 
Regulation (EC) No 1272/2008 of the European Parliament and of the Council and 
therefore fall within the scope of Directive 2004/37/EC. However, clear and
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updated information concerning whether a medicinal product meets those criteria 
is not easily accessible to workers, employers or enforcement authorities. In order to 
ensure the proper implementation of Directive 2004/37/EC and to provide clarity 
with regard to the use of and risks relating to the handling of those hazardous 
medicinal products, it is necessary to take steps to help employers to identify them. 
The Commission, in line with the Commission communication of 28 June 2021 
on an EU strategic framework on health and safety at work 2021-2027, is to 
provide guidelines, including on training, protocols, surveillance and monitoring, for 
protecting workers against exposure to hazardous medicinal products.

Recital 12
With regard to the risk assessment provided in Article 3 of Directive 2004/37/
EC, when assessing exposure to hazardous medicinal products falling within the 
scope of that Directive, employers should pay specific attention to ensure that the 
requirement to replace such products would not be to the detriment of patients’ 
health.

‘Article 11 is amended as follows:
(a) in paragraph 1, the second subparagraph is replaced by the following:
“The training shall be:
— adapted to take account of new or changed risk, in particular when workers are 
or are likely to be exposed to new carcinogens, mutagens or reprotoxic substances 
or to a number of different carcinogens, mutagens or reprotoxic substances, 
including those contained in hazardous medicinal products, or in case of changing 
circumstances related to work,
— provided periodically in healthcare settings to all workers who are exposed to 
carcinogens, mutagens or reprotoxic substances, in particular where new hazardous 
medicinal products containing those substances are used, and
— repeated periodically in other settings if necessary.”’

‘Article 18a is replaced by the following:
Where appropriate and no later than 5 April 2025, taking into account the latest 
developments in scientific knowledge and after appropriate consultation of relevant 
stakeholders, the Commission shall develop a definition and establish an indicative 
list of hazardous medicinal products or the substances contained therein, which 
meet the criteria for classification as a category 1A or 1B carcinogen set out in 
Annex I to Regulation (EC) No 1272/2008, a mutagen or a reprotoxic substance.
No later than 31 December 2022, the Commission shall, after appropriate 
consultation of relevant stakeholders, prepare Union guidelines for the preparation, 
administration, and disposal of hazardous medicinal products at the place of 
work. Those guidelines shall be published on the website of EU-OSHA and shall be 
disseminated in all Member States by the relevant competent authorities.’

In addition, the OJ dated 16 March 2022 includes a Joint statement of the European 
Parliament and the Council on the scope of Directive 2004/37/EC published as 
follows:
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‘Joint statement of the European Parliament and the Council on the scope of 
Directive 2004/37/EC 

The European Parliament and the Council share the common understanding that 
hazardous medicinal products which contain substances which meet the criteria 
for classification as carcinogenic (categories 1A or 1B), mutagenic (categories 1A 
or 1B) or reprotoxin (categories 1A or 1B) in accordance with Regulation (EC) No 
1272/2008 fall under the scope of Directive 2004/37/EC. All requirements of 
Directive 2004/37/EC apply to hazardous medicinal products accordingly.’

Source: The Official Journal of the European Union L 88/2, published on 16 March 2022, at: 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L:2022:088:TOC
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2.  Objectives

In March 2022, a consortium led by the consultancy RPA started its work for 
the European Commission to develop the guidance for the safe management of 
HMPs at work, including cytotoxics, required by the amendment to and the new 
Article 18a of the CMRD, which is due to be completed and published by the end 
of December 2022.

While the European 2022 guidelines will be available for users starting in 2023, 
the European Commission’s indicative list of HMPs to which they apply is unlikely 
to be ready before 2025. This is likely to hinder the proper and effective use of the 
guidance document and reduce its usefulness.

The objective of this report and its list is therefore to help users of the guidelines 
to identify the HMPs that fall under the scope of the new CMRD, and which are 
present at their workplace, so that they know which drugs apply well ahead of the 
Commission‘s indicative list, to be published by 2025. Further, HMPs that are 
suspected CMRs are also identified, to encourage users of the guidelines to adopt 
a precautionary approach towards prevention of exposure.
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3.  Method – Definition and 
Classification, Labelling and 
Packaging Regulation (CLP)

This list of HMPs is based on the working definition of HMPs used in the Working 
Party on Chemicals’ Steering group8, which includes ETUI, and which has been 
developing the 2022 European guidelines on HMPs with the consortium led by 
RPA and the European Commission (see box 2). It covers medicinal products 
(MPs) for both human and veterinary use.

Box 2  Agreed working definition of HMPs in the 2022 EU guidelines:

‘“Hazardous Medicinal Products (HMPs)” are medicinal products that contain one or 
more substances that meet the criteria for classification as carcinogenic (category 1A 
or 1B), mutagenic (category 1A or 1B) or toxic for reproduction (category 1A or 1B) 
in accordance with Regulation (EC) No 1272/2008 of the European Parliament and 
of the Council and therefore fall within the scope of Directive 2004/37/EC.’

Regulation (EC) No 1272/2008 or CLP (see box 3) is a European Union regulation 
from 20089 which aligns the European Union system of classification, labelling 
and packaging of chemical substances and mixture with the Globally Harmonised 
System (GHS).

 
Box 3  Regulation (EC) No 1272/2008, also known as the Classification, 

Labelling and Packaging Regulation (CLP)

This regulation requires manufacturers, importers or downstream users of 
substances and mixtures to classify, label and package their substances and mixtures 
appropriately before placing them on the market. It aims to protect workers, 
consumers and the environment as well as the free movement of substances, 
mixtures and articles across the EU. 
CLP is legally binding across the Member States and directly applicable to all 
industrial sectors except the pharmaceutical sector, which has its own rules for the 

8. This is a working group within the EU tripartite Advisory Committee on Health & Safety,  
a body advising the European Commission on Occupational Safety and Health issues.

9. Regulation (EC) No 1272/2008 - Classification, labelling and packaging of substances and 
mixtures (CLP) https://eur-lex.europa.eu/eli/reg/2008/1272

https://eur-lex.europa.eu/eli/reg/2008/1272
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authorisation and the marketing of medicines (Regulation (EC) No 726/200410). 
This means that CLP does not apply to MPs for human or veterinary use which are 
in the finished state intended for the final user. However, CLP applies to substances, 
including active pharmaceutical ingredients, for use in MPs in a form which is not 
the final MP. 
Under the CLP regulation, suppliers are required to determine whether a substance 
or a mixture displays properties that lead to a hazardous classification (i.e. physical, 
health, environmental and additional hazards). Once a substance or mixture is 
classified, the identified hazards must be communicated to other actors in the 
supply chain to alert them to the presence of hazards and the need to manage 
the associated risks. This is done through specific labelling elements made up of 
pictograms, signal words and standard statements for every hazard and category.
For hazards of highest concern, in particular carcinogenicity, mutagenicity or 
reproductive toxicity (CMR), the classification and labelling is harmonised to ensure 
an adequate risk management throughout the EU. In practice, this means that 
suppliers have to classify and label those substances according to the harmonised 
classification and labelling (CLH) decided at EU level. Substances having CLH are 
listed in Annex VI to the CLP Regulation. 

For substances without CLH, suppliers have to gather and collect all available 
information, compare them with the CLP criteria, self-classify those substances and 
mixtures, and label them accordingly. Self-classifications performed by suppliers have 
to be notified to the European Chemicals Agency (ECHA) which make them publicly 
available in its C&L inventory11.The ECHA’s C&L inventory lists both substances with 
a harmonised classification and substances with self-classification.

The starting point of the ETUI list of HMPs (see figure 1) is the National Institute 
for Occupational Safety and Health (NIOSH) list of hazardous drugs in healthcare 
settings (see box 4). The NIOSH list includes 229 drugs identified by NIOSH as 
hazardous to workers in healthcare settings. NIOSH published updated Lists in 
2010, 2012, 2014, 2016, and the latest list proposed and published in 2020 has 
been used in this work and report. The same HMPs are used for both humans 
and animals, although there are fewer used in animal health than human health, 
and the 2022 guidelines apply equally to those employed in the healthcare and 
veterinary sectors.

The working definition of HMPs used in the 2022 European guidelines has then 
been applied to the 2020 NIOSH list to select the HMPs identified by their CAS 
number12 falling under the scope of the CMRD (category 1A or 1B CMRs) or meeting 
the criteria for classification as category 2 CMRs under the CLP Regulation. 

10. Regulation (EC) No 726/2004 - Community procedures for the authorisation and 
supervision of MPs for human and veterinary use and establishing the EMA  
https://eur-lex.europa.eu/eli/reg/2004/726/oj

11. https://echa.europa.eu/information-on-chemicals/cl-inventory-database
12. The Chemical Abstracts Service (CAS) number is a unique numerical identifier assigned 

by the Chemical Abstracts Service, US to every chemical substance described in the open 
scientific literature. https://www.cas.org/

https://eur-lex.europa.eu/eli/reg/2004/726/oj
https://echa.europa.eu/information-on-chemicals/cl-inventory-database
https://www.cas.org/
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For each of these drugs, it has been verified whether they are approved for use in 
humans under the EU legislation13 and whether they are being used in at least one 
EU Member State; this was done by consulting the national medicine registers14 in 
France, Ireland, Italy, the Netherlands and Spain. Drugs approved in the US but 
not in the EU were discarded.

Finally, the remaining HMPs with a harmonised classification or a self-classification 
as category 1A CMR or category 1B CMR under the CLP Regulation and therefore 
clearly falling under the scope of the CMRD were listed in Annex I. Those HMPs 
with a harmonised classification or a self-classification as category 2 CMR are 
listed in Annex II. All the CLP classifications for the substances included in Annex 
I and Annex II are derived from the ECHA’s C&L inventory. The CLP Regulation 
defines the hazard categories for mutagens, carcinogens and reproductive toxic 
agents in tables 3.5.1, 3.6.1 and 3.7.1(a) respectively.

Category 1A: includes chemical substances for which there is scientific evidence 
based on humans that the substance is known to be carcinogenic, mutagenic or 
reprotoxic for humans; classification in this category is primarily based on human 
data. 

Category 1B: includes chemical substances for which there is scientific evidence 
based on animals that the substance is presumed to be carcinogenic, mutagenic 
or reprotoxic for humans; classification in this category is primarily based on 
animal data. 

For the CLP classification, notifications from suppliers (self-classification) have 
been used as the determinant of CLP category. If there was a majority in favour 
of a 1A or 1B category, it is listed as in a normal text. If there were several self-
classifications in a 1A and/or 1B category, but not the majority, asterisks are 
recorded on the classification, and the notes section shows how many reports 
considered the HMP to be in that higher CLP category (e.g. 59 of 134).

Category 2: includes chemical substances suspected of being carcinogenic, 
mutagenic or reprotoxic for humans. This classification is done on the basis of 
evidence obtained from human and/or animal studies not sufficiently convincing 
to place the substance in category 1A or 1B. 

Category 2 substances are not included in Annex I of the list of HMPs as they 
fall outside the above definition of HMPs. However, they are included in Annex II 
of the list of HMPs, together with those which contain Manufacturer’s Special 
Handling Information (MSHI) in the package insert.

13. Ibid. 10
14. https://www.ema.europa.eu/en/medicines/national-registers-authorised-medicines

https://www.ema.europa.eu/en/medicines/national-registers-authorised-medicines
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Figure 1 Methodology ETUI list of HMPs

NIOSH 2020 list of 
Hazardous Drugs 
(229 substances)

CMR cat 1a or
cat 1b or cat 2?

Discarded substances
No

Yes

Selected substances

Approved for
used in the EU? Discarded substances

No

Yes

Selected substances

CMR cat 1A/1B
or cat 2?

Annex II
CMR cat 2

Annex I
CMR cat 1A/1B

Box 4  NIOSH list of hazardous drugs in healthcare settings

The NIOSH List of hazardous drugs in healthcare settings assists employers in 
providing safe and healthy workplaces by identifying drugs approved by the FDA 
Center for Drug Evaluation and Research (CDER) which have intrinsic properties that 
meet the NIOSH definition of a hazardous drug. 

NIOSH defines a hazardous drug as a drug that is:

 1. Approved for use in humans by the FDA-CDER;
 2. Not otherwise regulated by the U.S. Nuclear Regulatory Commission;
 3.  Either: a.  Is accompanied by prescribing information in the ‘package insert’ 

that specifies special handling information (Manufacturer’s Special 
Handling Information-MSHI) to protect workers handling the drug; 
or 
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  b.  Is identified as a carcinogenic hazard, developmental hazard, 
reproductive hazard, genotoxic hazard, or other health hazard by 
exhibiting one or more of the following toxicity criteria in humans, 
animal models, or in vitro systems:

  • carcinogenicity; 
  • developmental toxicity (including teratogenicity); 
  • reproductive toxicity; 
  • genotoxicity; 
  • organ toxicity at low doses; or
  •  structure and toxicity profile that mimics existing drugs 

determined hazardous by exhibiting any one of the previous five 
toxicity types;

       unless the drug also exhibits a molecular property that may limit 
the potential for adverse health effects in healthcare workers from 
exposure to the drug.

The NIOSH list creates no legal obligation for employers; it is advisory in nature and 
informational in content. The latest available version of the list proposed in 2020 
contains 229 entries. 

Table 1 of the NIOSH 2020 list includes drugs that meet the NIOSH definition of 
a hazardous drug and contain manufacturer’s special handling instructions (MSHI) 
in the package insert; and/or are classified by the NTP as ‘known to be a human 
carcinogen’, or classified by IARC as ‘carcinogenic’ or ‘probably carcinogenic’. In the 
2016 List this table identified antineoplastic drugs; however, in this update not all of 
the drugs in Table 1 are antineoplastic drugs.

Table 2 of the NIOSH 2020 list contains drugs that meet one or more of the 
NIOSH definitions of a hazardous drug but are not drugs which have MSHI or are 
classified by the NTP as ‘known to be a human carcinogen’, or classified by the 
IARC as ‘carcinogenic’ or ‘probably carcinogenic’, some of which also have adverse 
reproductive effects for populations at risk. This table now also includes drugs that 
only meet the NIOSH criteria as a developmental (including teratogenicity) and/or 
reproductive hazard. In the 2016 update of the List this table did not include drugs 
that only posed a developmental and/or reproductive hazard.
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4. Results and Discussion

The working definition of HMPs used in the European Guidance document has 
been applied to the 2020 NIOSH list to select the 183 HMPs identified by their 
CAS number15 falling under the scope of the CMRD (category 1A or 1B CMRs) or 
meeting the criteria for classification as category 2 CMR under the CLP Regulation. 
46 out of the 229 drugs in the proposed 2020 NIOSH list were deselected because 
they are considered hazardous for other reasons (e.g. organ toxicity at low doses).

For each of these 183 drugs, it has been verified whether they are approved for use 
in humans under the EU legislation and whether they are being used in at least 
one EU Member State. 15 out of the 183 substances were deselected as they are 
not authorised in the EMA national registers of authorised medicines in France, 
Ireland, Italy, the Netherlands or Spain.

Of the 168 remaining substances, 121 HMPs listed in Annex I fall under the scope 
of CMRD as CMRs as they have a harmonised classification or a self-classification 
as category 1A or category 1B CMR under the CLP regulation. 47 HMPs listed in 
Annex II are suspected of being CMRs as they are classified as category 2 CMRs 
under the CLP Regulation. These 47 substances do not strictly fall under the scope 
of the CMRD. 

Annex II of the ETUI list also includes 23 HMPs which contain Manufacturer’s 
Special Handling Information (MSHI) in the package insert, of which seven are 
monoclonal antibodies (mAbs). The physical structure of a drug as a monoclonal 
antibody does not alone define it as being hazardous. However, while mAbs 
conjugated with a cytotoxin are to be considered as cytotoxic, it is still unclear 
whether unconjugated forms are hazardous and whether they can present risks for 
patients (Bauters and Vandenbroucke 2019). As a precautionary approach, drugs 
included in Annex II of the ETUI list should be treated in the same way as HMPs 
listed in Annex I, to prevent the occupational exposure of workers.

The vast majority of HMPs in the ETUI list are self-classified, based on the 
information provided by manufacturers, suppliers or users who self-classify and 
label hazardous substances according to the CLP regulation criteria before placing 
them on the market.

15. Ibid. 12
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As the same HMPs are used for both humans and animals (although fewer are 
used in animal health than in human health), the HMPs identified in the ETUI 
list are therefore relevant to those employed in both the healthcare and veterinary 
sectors.

4.1  Further Information provided in Annex I and 
Annex II of the ETUI list of HMPs 

In addition to the CLP classification system, the list also includes the CAS number, 
the EC number for each compound, the pharmacotherapeutic group for the HMPs 
(based on the Anatomical Therapeutic Chemical (ATC) classification for the 
therapeutic category) and then includes the International Agency for Research on 
Cancer (IARC) categories, National Toxicology Program (NTP) categories (if any), 
whether the package includes MSHI, and whether, and if so in which table (Table 1 
or Table 2) it is included in the NIOSH 2020 proposed list in the US. The therapeutic 
group included in the ETUI list of HMPs is the main pharmacotherapeutic group, 
but some HMPs are also used for other off-label indications, and not just the 
primary indication.

The CAS number of the salt version that is in the medicinal product has also 
been used where appropriate. In some instances, it is difficult to determine the 
best CAS number to use so, when in doubt, the number with most notifiers/CLP 
classification responses has been used.

Drugs that were moved from NIOSH Table 1 to NIOSH Table 2 from the 2016 
NIOSH list to the 2020 NIOSH list have been displayed in bold in the list of 
HMPs.

4.2  Comparison of the ETUI list with other existing 
lists of medicinal products with hazardous 
properties

Several lists or databases of medical products with hazardous properties have 
been developed in different countries. Each of these lists has its own criteria for 
selecting hazardous drugs.

4.2.1 The Netherlands

In April 2007, the Pharmacy Business Foundation (SBA) and the Royal Dutch 
Pharmacists Association (KNMP) published the Pharmaceutical Substances Risk 
Instrument (RiFaS)16 in the Netherlands. This is a web application that provides 
insight into the risk assessment regarding the handling of hazardous substances 

16. https://rifas.nl/

https://rifas.nl/
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in pharmacies. It provides advice on how to minimise any health risks during the 
HMP preparation process. The classification system utilised in this Dutch web 
application is much broader than the classification system for CMRs used in the 
ETUI list, in that it does not just include CMRs falling under the CLP regulation 
but also CMRs classified by the Dutch Health Council and substances with other 
hazards (such as sensitisers). 100% of the HMPs in the ETUI list are found in the 
Dutch web application.

4.2.2 Spain

In September 2016, the Spanish National Institute of Safety and Hygiene at Work 
(INSHT) published a technical document ‘Hazardous Drugs, prevention measures 
for their preparation and administration’17. 

This included, in Table 2, a list of more than 300 hazardous drugs used in Spain 
and handling and protection recommendations. The HMPs listed were selected on 
the basis of the classification system used by IARC18 and included Group 1, a proven 
carcinogen, Group 2A, a likely carcinogen, Group 2B, a possible carcinogen, or 
the FDA risk categories for a foetus or pregnant woman, including categories B, 
C, D or X19. The classification system utilised in this Spanish list is much broader 
than the classification system for CMRs under the CLP Regulation and thus the 
classification system used in the ETUI list, in that it does not just include proven 
or likely carcinogens but also possible carcinogens, as well as the FDA categories 
for reprotoxic risk. Almost 90% of the HMPs in the ETUI list are included in the 
2016 Spanish list. 

4.2.3 Italy

In April 2017, the Italian Society of Hospital Pharmacists (SIFO) and the 
Italian Association of Oncology Nurses (AIIAO) published a consensus paper 
on ‘Management of the risk of exposure of healthcare staff in the handling of 
injectable antineoplastic drugs: prevention aspects and characterisation of 
safety measures’20. This paper included a section on the toxicity of injectable 
antineoplastic drugs and a list of 20 antineoplastic drugs classified as known 
carcinogens (Group 1 IARC table), probable carcinogens (Group 2A IARC 
table) and possible carcinogens (Group 2B IARC table), with their related FDA 
pregnancy category and pharmaceutical form in use. Like the Spanish list, this 
Italian list includes a broader classification system than that used for CMRs under 
the CLP Regulation but restricts it to just injectable antineoplastic drugs that are 

17. https://www.insst.es/documentacion/catalogo-de-publicaciones/medicamentos-
peligrosos.-medidas-de-prevencion-para-su-preparacion-y-administracion

18. http://monographs.iarc.fr/ENG/Classification/
19. Content and Format of Labelling for Human Prescription Drug and Biological Products; 

Requirements for Pregnancy and Lactation Labelling, Federal Register, 73 (104), 29 May 
2008.

20. https://www.sifoweb.it/images/pdf/attivita/attivita-scientifica/aree_scientifiche/area_
oncologica/CONSENSUS_DOCUMENT_FINALE.pdf

https://www.insst.es/documentacion/catalogo-de-publicaciones/medicamentos-peligrosos.-medidas-de-pre
https://www.insst.es/documentacion/catalogo-de-publicaciones/medicamentos-peligrosos.-medidas-de-pre
http://monographs.iarc.fr/ENG/Classification/
https://www.sifoweb.it/images/pdf/attivita/attivita-scientifica/aree_scientifiche/area_oncologica/CO
https://www.sifoweb.it/images/pdf/attivita/attivita-scientifica/aree_scientifiche/area_oncologica/CO
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carcinogenic. 100% of the injectable antineoplastic drugs in the 2017 Italian list 
are included in the ETUI list of HMPs, and 19 of them are in Annex I, with one in 
Annex II of the ETUI list. 

In April 2021, SIFO published a document called ‘Hazardous drugs and 
occupational risk: the unknown siblings of antineoplastic drugs’21, which includes 
a list of 116 hazardous non-antineoplastic drugs. This further Italian list was 
obtained by cross-referencing several international databases, although mainly 
derived from the NIOSH 2020 list, and thus uses a much broader definition for 
HMPs than those covered by the CMRD and without any further restriction, by 
applying either the IARC or CLP classification systems. For each active substance, 
reported in alphabetical order, the following is specified: pharmaceutical category, 
formulations currently available on the market, toxicity properties and the relevant 
bibliographical references. The list also includes drugs that may expose users to 
biological risk. This further 2021 Italian list includes 55 HMPs included in the 
ETUI list out of a total of 116 hazardous non-antineoplastic drugs.

4.2.4 France

In July 2021, the French Agency for Food, Environmental and Occupational Health 
and Safety (ANSES) published online the summary and conclusions of a study 
on exposure to cytostatic agents based on the work of an expert committee and 
working group22. This included a total of 18 cytostatic agents which are currently 
proposed for inclusion in French national legislation, or Ministerial Order. The 
ANSES working group primarily selected the cytostatic agents classified as Category 
1A and 1B carcinogens according to the CLP Regulation, and agents classified in 
Groups 1 and 2A by IARC, whose classification criteria are deemed equivalent to 
those of the CLP. When IARC and EU classifications did not agree, the working 
group undertook a case-by-case evaluation of CLP and IARC assessments in order 
to decide whether or not to include the substances in the Ministerial Order. The 
experts in the working group did not consider the proposed equivalence between 
IARC's Group 2B and the CLP Regulation's Category 1B to be relevant, or that the 
classification categories ‘likely’ (US EPA), ‘reasonably anticipated to be a human 
carcinogen’ (NTP) and ‘A2’ (ACGIH®) were equivalent to categories 1A or 1B of 
the CLP Regulation. Thus, the classification system utilised in this French list 
is narrower than the classification system used in the ETUI list of HMPs; also 
ANSES only considered cytostatic agents with known or suspected carcinogenic 
properties, rather than the much broader definition of carcinogenic, mutagenic 
and reprotoxic HMPs under the CLP, included in the scope of the CMRD. 100% 
of the HMPs in the French 2021 list proposed by ANSES are included in the ETUI 
list. 

21. http://documentodiconsensofarmacipericolosi.edizioniedra.it/materiali/pdf-
farmacipericolosi-eng.pdf

22. https://www.anses.fr/en/content/anses-collective-expert-appraisal-summary-and-
conclusions-work-involving-exposure-cytostatic

http://documentodiconsensofarmacipericolosi.edizioniedra.it/materiali/pdf-farmacipericolosi-eng.pdf
http://documentodiconsensofarmacipericolosi.edizioniedra.it/materiali/pdf-farmacipericolosi-eng.pdf
https://www.anses.fr/en/content/anses-collective-expert-appraisal-summary-and-conclusions-work-invol
https://www.anses.fr/en/content/anses-collective-expert-appraisal-summary-and-conclusions-work-invol
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When comparing the ETUI list (Annex I and Annex II) with other existing lists 
of HMPs, there is a very good match for CMR substances. However, most of the 
existing lists include hazards other than CMRs (e.g. sensitisers) and these HMPs 
are therefore not covered by the provisions of the CMRD. The ETUI list Annex I is 
the first one that selects only HMPs that strictly fall within the scope of the CMRD. 

4.3 Limitations of the ETUI list of HMPs

The starting point of the ETUI list of HMPs is the NIOSH list, which is considered 
the gold standard at the global level for identifying hazardous drugs to which 
healthcare workers may be exposed. All hazardous drugs in the NIOSH list are 
approved for use in the US and it cannot be excluded that some HMPs in the 
CMRD scope are not identified in the ETUI list because they are approved for use 
in the EU but not yet in the US. 

In 2022, NIOSH made the broad decision to only list drugs on their hazardous 
drug list that are approved by the FDA subcommittee CDER (Center for Drugs 
Evaluation and Research), and to remove and not consider drugs approved as 
biologicals by the FDA Subcommittee CBER (Center for Biologics Evaluation 
and Research). This further filtering of hazardous drugs by NIOSH now pushes 
the onerous review and assessment task onto individual healthcare facilities and 
countries. The biological products approved by CBER are one of the more prolific 
flows of new drugs, thus relegating the NIOSH from an extremely useful list to 
one of several outdated lists limited to small molecule drugs. In future, this may 
hamper the usefulness of the NIOSH list in carrying out a broad and meaningful 
identification of HMPs used in healthcare settings. 

Also, the ETUI list has deselected 15 CMR HMPs (category 1A, 1B or 2) from 
the NIOSH list because they were not authorised in the national registers of 
authorised medicines in five EU countries. As the other national registers were 
not scrutinised, it cannot be excluded, although it is unlikely, that some of these 
HMPs were erroneously discarded from the ETUI list. 

The HMPs in the ETUI list are identified by the names of their active substances 
and their CAS number, rather than by their brand names, which might have 
made the list easier to use for healthcare professionals. However, there are many 
brand names, which also differ from one HMP formulation and from one country 
and language to another: it would therefore have been very difficult to provide a 
comprehensive list.

The ETUI list reflects the state of knowledge at the time it was assembled. New 
HMPs are constantly being brought to market23, removed from the market or have 
their authorisation withdrawn. When new toxicological data become available, 
this list will need to be updated.

23. For example, one emerging field of new HMPs includes carriers and substrates for drugs 
such as nanoparticles and viral-vector based encapsulated drugs.
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5.  Conclusion

Annex I of the ETUI list of HMPs is the first and only publicly available list of 
HMPs identifying hazardous drugs used in the EU that fall strictly within the 
scope of the CMRD.

Annex II contains hazardous drugs used in the EU which are not in the scope of 
the CMRD but which should be treated in the same way as those in Annex I, to 
avoid exposure of workers, as a precautionary approach.

The ETUI list reflects the state of knowledge at the time it was published. As new 
HMPs are constantly brought to market, or removed from the market or have their 
authorisation withdrawn, this list will need to be updated on a regular basis. 

Application of the European 2022 guidelines on the safe management of HMPs 
at work, including cytotoxics, to the drugs identified in the ETUI list should help 
prevent future occupational exposure for millions of workers across the EU and 
prevent them from adverse events, such as cancers and reproductive disorders 
related to the manufacture and use of HMPs. 

The ETUI list can also be used by the European Commission to help meet its legal 
obligation to establish, by April 2025, an indicative list of HMPs which are CMRs.
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Glossary

Term Definition

Acute effect An adverse effect on a human or animal body, with severe symptoms develop-
ing rapidly during short-term exposure to toxic substances

AIIAO Italian Association of Oncology Nurses

ANSES French Agency for Food, Environmental and Occupational Health

Antineoplastic drug A drug used to treat cancer by inhibiting or preventing the growth and spread 
of tumours

Antiviral drug A class of medication used for treating viral infections

Biological safety cabinet 
(BSC)

An enclosed, ventilated workspace used to protect personnel against biohaz-
ardous or infectious agents and maintain quality control of the material being 
worked with. BSCs are classified into classes I, II, and III depending on the 
level of protection provided 

Bolus injection The injection of drug in a single large volume

CAD Chemical Agents Directive (89/391/EEC)
Council Directive 98/24/EC of 7 April 1998 on the protection of the health 
and safety of workers from the risks related to chemical agents at work (four-
teenth individual Directive within the meaning of Article 16(1) of Directive 
89/391/EEC)

Carcinogens Substances and preparations that may cause cancer or increase its incidence

Carers Patient’s family members/friends/volunteers providing care and support for 
the patient.

CAS number Chemical Abstract Number, a unique identifier for every substance described 
in the open scientific literature

CBER Center for Biologics Evaluation and Research, US

CDER Center for Drugs Evaluation and Research in the Food and Drug Administra-
tion, US

Closed system transfer 
device (CSTD)

A medicine transfer device that mechanically prevents the transfer of environ-
mental contaminants into the system and the escape of the HMP or vapour 
concentrations outside the system.

CLP Classification, Packaging and Labelling Regulation (1272/2008/EC)
Regulation (EC) No 1272/2008 of the European Parliament and of the 
Council of 16 December 2008 on classification, labelling and packaging of 
substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006

CMR Carcinogenic, Mutagenic or Reprotoxic

CMRD Carcinogens, Mutagens and Reprotoxins Directive (2004/37/EC)
Directive 2004/37/EC of the European Parliament and of the Council of 29 
April 2004 on the protection of workers from the risks related to exposure to 
carcinogens or mutagens at work (Sixth individual Directive within the mean-
ing of Article 16(1) of Council Directive 89/391/EEC)

Cytostatic The property of inhibiting cell multiplication or development. 

Cytotoxic The property that a chemical possesses that produces a toxic effect on the cell

Dermal absorption A route of exposure – taking in HMP or related waste through the skin.

ECHA European Chemicals Agency

EC number A unique identification number assigned to chemicals that are commercially 
available in the EU

EMA European Medicines Agency

Employer Any natural or legal person who has an employment relationship with the 
worker and has responsibility for the undertaking and/ or establishment

EU European Union

EU-OSHA European Agency for Safety and Health at Work
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Term Definition

Exposed A person is exposed to a hazardous chemical if they are in a situation where 
they absorb or are likely to absorb the substance by ingestion, inhalation or 
through the skin or mucous membrane. Exposure may also occur as a result of 
percutaneous injuries.

Exposure (to an HMP) Exposure to an HMP in the workplace that involves contact between the HMP 
and the worker, usually by inhalation or through the skin. 

FDA Food and Drug Administration, US

GHS Globally Harmonised System for Classification and Labelling of Chemicals

Hazard A hazard is the potential for a substance to adversely affect the health and 
safety of people in the workplace

Hazardous substance A substance or mixture with hazardous properties including physical hazards, 
health hazards or environmental hazards. 

HMP Hazardous medicinal product

IARC International Agency for Research on Cancer, an intergovernmental agency 
forming part of the World Health Organization of the United Nations. 

Immunosuppressant A substance or procedure that lessens or prevents adequate response of the 
immune system

Injection A sterile fluid preparation of a medicament to be used parenterally (such as 
by injection, subcutaneously, intramuscularly, intravenously or intrathecally).

INSHT Spanish National Institute of Safety and Hygiene at Work

Isolator Provides a perfectly hermetic and secure containment area. It is a piece of 
equipment for the protection of aseptic preparations.

mAb Monoclonal antibody

MP Medicinal Product

MSHI Manufacturer’s Special Handling Information

Mutagens Substances and preparations that may cause hereditary genetic effects or 
increase their incidence.

NIOSH National Institute for Occupational Safety and Health

NTP National Toxicology Program in the US

Occupational cancer Cancer contracted as a result of work performed as a worker during their 
employment. 

Occupational exposure Exposure to HMPs during a work activity

Oncology Relating to cancer

Oral A method of administration – usually in the form of tablets or capsules

OSH Occupational Safety and Health

OSH FD Occupational safety and health framework directive (89/391/EEC)
Council Directive of 12 June 1989 on the introduction of measures to en-
courage improvements in the safety and health of workers at work (89/391/
EEC)

Parenteral Administration of HMP by methods other than through the alimentary canal, 
such as intravenous, subcutaneous, intramuscular, intrapleural, intraperito-
neal, intravesical

Personal protective 
equipment (PPE)

Any equipment intended to be carried or held by the worker to protect him or 
her from one or more risks likely to threaten his or her safety or health, and 
any attachment or accessory intended for that purpose. Personal protective 
equipment includes gloves, gowns, respiratory protective equipment, and eye 
protection equipment.

Preparation of HMPs Handling of HMPs up to the stage of administration to a patient

Prevention All the steps or measures taken or planned at all stages of work in the under-
taking to prevent or reduce occupational risks

Pregnant worker A pregnant worker who informs her employer of her condition, in accordance 
with national legislation and/or national practice
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Term Definition

PWD Pregnant workers’ directive (92/85/EEC)
Council Directive 92/85/EEC of 19 October 1992 on the introduction of 
measures to encourage improvements in the safety and health at work of 
pregnant workers and workers who have recently given birth or are breast-
feeding

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) 
(Regulation (EC) No 1907/2006)
Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council of 18 December 2006 concerning the Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH), establishing a European 
Chemicals Agency, amending Directive 1999/45/EC and repealing Council 
Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 
as well as Council Directive 76/769/EEC and Commission Directives 
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC

Reprotoxins Substances and preparations that may produce negative effects on progeny, 
or increase their frequency, or affect male or female reproductive ability.

RiFaS Pharmaceutical Substances Risk Assessment (Risico instrument Farma-
ceutische Stoffen RiFaS) developed by the Royal Dutch Pharmacists Associa-
tion (KNMP)

Risk The likelihood that an HMP hazard will cause illness or injury in the condi-
tions of its use. 

Risk assessment Evaluation of the probability that an adverse health effect may occur under 
the conditions that are likely to develop. Risk assessment of an HMP will take 
account of its toxicity, the frequency and duration of exposure, control meas-
ures in use (engineering, administrative, or personal protective equipment), its 
effectiveness, and conditions of use.

Risk management Analysis and judgment that uses the results of risk assessments to produce 
decisions about actions to be initiated to avert risks.

RPA Ltd Risk &Policy Analysts Ltd

Sharp Article capable of piercing skin, such as a used needle or fragment of broken 
glass that has been in a healthcare setting

SIFO Italian Society of Hospital Pharmacists

Spill An unintended release of an HMP from a system such as a primary package 
of HMP, a syringe, an infusion-set or waste 

Substitution Control measure that substitutes an HMP for a less hazardous one.

Systemic lupus erythe-
matosus

Autoimmune disease in which the immune system attacks its own tissues, 
causing widespread inflammation and tissue damage in the affected organs.

Teratogen Agent capable of causing harm to an embryo or foetus to produce birth 
defects.

WHO World Health Organization

Worker Any person employed by an employer, including trainees and apprentices

YWD Young Workers’ Directive (Council Directive 94/33/EC)
Council Directive 94/33/EC of 22 June 1994 on the protection of young 
people at work
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