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Introduction

Cytotoxic drugs, sometimes known as antineoplaatiicancer or cancer chemotherapy
drugs, include any drug that inhibits or prevehtsfunction of cells. Cytotoxic drugs are
used to treat cancer and in some cases, to treatmologic diseases. However, their actions
are not specific to tumour cells and normal celés/ralso be damaged. As a result these
drugs can produce significant side effects in pdgier others exposed.

Reasons for concern

There is concern over the potential of cytotoxiegdrto harm workers who are at risk at
exposure. This includes workers who prepare, adt@nior handle the drugs. The concern is
based on:

» toxic side effects seen in patients treated widséhdrugs

» evidence that these drugs can produce chromosocamges, cancer, and reproductive

abnormalities in animal experiments

* even adverse effects in workers exposed to theggsdr
When therapeutic doses are given to patients,@yitotdrugs produce toxic side effects due to
their poor selectivity between target (e.g., camedis) and normal cells.
There is ample evidence that many of these drugsecserious adverse effects in cancer
patients receiving long-term therapy. These adweiffeets include:

* neoplasms and leukemias

» testicular and ovarian dysfunction — including panant sterility

» cumulative chromosome damage

e other organ damage

Animal studies confirm the potential of these ageatinduce malignancy and to cause
chromosomal damage and reproductive abnormalAiggendixl lists antineoplastic or anti-
cancer drugs that have been classified by thenatiemal Agency for Research on Cancer
(IARC) as possible or probable cancer-causing agent
Not all cytotoxic drugs are carcinogenic. In parté, antimetabolites such as methotrexate
(amethopterin), cytarabine (cytosar), and 5-fluoacu (5-FU) have not caused cancer in
animal studies or in humans receiving therapeuiatinents, despite their use by a large
number of patients over many years. On the othed hthe alkylating agents (in particular
nitrogen mustards, ethylenimine derivatives, antbsoureas) have been shown repeatedly to
be carcinogenic in laboratory systems and in capagents.
Studies of worker exposure to cytotoxic drugs hetvawn:
» detectable levels of cytotoxic drugs in the aiho$pital areas where parenteral
cytotoxic drugs are prepared without the use dbgical safety cabinets (BSC)
» detectable amounts of various cytotoxic drugs @utine of health care workers
preparing the drugs without adequate precautions
There is also evidence that exposure to cytotopigsican cause adverse effects in workers.
There are reports that exposure to cytotoxic drugs:
* can cause an increased frequency of chromosomeggamaxposed workers
» can produce some acute effects in workers whiddiecskin, eyes, and mucous
membrane irritations, allergic reactions upon coinéth the skin, as well as
subjective symptoms including nausea, headachegiamthess
* has been associated with adverse reproductive me@ncluding higher incidences
of spontaneous abortions and a higher risk of dglig malformed babies)



Repeated, long term occupational exposure to samadlunts of cytotoxic drugs has not been
identified as a cause of cancer. However, becalutbee @bove mentioned concerns,
precautions must be followed to limit occupatioegbosure to all cytotoxic drugs.

Veterinary Practice

In veterinary medicine the use of cytotoxic drugsatineoplastic agents and
immunosuppressive treatment is expanding. Perdamskdnere are the veterinarian, the
technician, the pharmacist, the cleaner, and theeoand his family. The potential
therapeutic benefits of hazardous drugs usuallyweigh the risks of side effects. However
people exposed to these drugs because of thewahbeing treated, risk side effects without
any therapeutic benefit.

Control of Exposure

In order to diminish the risk of exposure to pesstre speciality of Oncology of the
European College of Veterinary Internal Medicin€empanion Animals (ECVIM-CA)
makes the following recommendations:

« Only use chemotherapy in animals if there is a pfmoEvidence-Based Medicihe
efficacy of that drug/protocol for the type of canconcerned
o If efficacy has not been proven:
- No “trial and error”!
- Only investigational use in controlled clinicabts

Note:
As efficacy of cytotoxic drugs in human medicingoiguarantee for success in
veterinary medicine, these drugs/protocols shotldd ae evaluated in a controlled
clinical trial.
» Start treating animals with immune mediated diseasth non-cytotoxic agents e.g.

prednisone, in view of

o lack of proof of efficacy of cytotoxic immunosuppsive agents in veterinary

medicine
0 potential hazards to environmental and occupatiexpbsure

» Protocols for handling cytotoxic drugs and relateste have been developed and are
included in this document. These protocols aredasepresent human protocols of
among others the NIOSH and the MARC.

Sources:

- International Agency for Research on Candgtd://www.iacr.com.fy

- National Institute for Occupational Safety on Heghttp://www.cdc.gov/niosh/

- Management and Awareness of Risks of Cytotoxic liend
(http://www.marchguidelines.com

- Module Kankerverwekkende Stoffen, KNMvD, March 2005

1 Evidence-based medicine (EBM): "the conscientienplicit, and judicious use of current best evideincnaking
decisions about the care of individual patientsidD&ackett, et al. "Evidence Based Medicine: Whistand What It
Isn't,"BMJ 312, no. 7023 (1996).
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Protocols for handling cytotoxic drugs and relatedvaste in
veterinary medicine
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1.2

1.3

1.4

1.5

1.6

1.7

General guidelines

Cytotoxic agents (chemotherapy drugs) are poténtialzardous to health. It is
therefore essential to take precautions to pres@mtamination of personnel.
Employees involved (cleaners, animal caretaketgrivrians) must be provable
informed of:

- the risks of working with cytotoxic agents

- the work in a safety cabinet

- potential methods of preventing aerosol forming simetad of contamination

- the instructions in case of an emergency and can&ion

- principles of good personal protection and hygipraetice

Note:

(1) Provable informed means that of every employedvadgersonally signed
papers of information, training procedures andtiastions must be present.

(2) As an employer you have the moral and in most casriegal duty to protect the
health of your employees and anyone else, e.gqaubkc, who may be affected by
your work.

There must be a procedure for use of personal giroteequipment to minimise

cytotoxic exposure. These means of protection shbelaccording to the addendum.

There must be a clear procedure and adequate alat@ytotoxic spill kit) for

cleaning of spilled cytotoxic agents and there nesa clear procedure how to handle

after an injection accident.

Note:

(1) An example of such a procedure is given in Agpe6.

All potential contaminated material should be dided in special waste disposal

containers that can be opened with a foot pedahsranother mechanism to prevent

direct contact with hands/gloves..

Material that is potentially contaminated shoulddischarged as special hospital

waste.

All areas where cytotoxic agents are being prepanedor administered or where

animals are being nursed who have received cytothxigs, are identified by a clear

warning sign that contamination with cytotoxic dsug possible. These areas are only
open to persons who are directly involved in thecpss. After the preparation and/or
administration or after the nursing of the anintiag area is closed and is cleaned
before other activities can taken place in thigare

There should be a special protocol for cleaninfaoiities where cytotoxic agents are

being prepared, handled and/or administered, anaréas where animals are being

nursed who have received cytotoxic drugs. In thigqrol among others, the
following items should be covered:

- Spread of contamination should be prevented kygusew cleaning material

for every new area.

- The person who cleans the area should be protbgteearing gloves.

- The efficacy of the cleaning should be checked oegalarly base with wipe

tests.

Notes:

(1) Because of the current lack of availability of wipsts for those cytotoxic drugs
often used in veterinary medicine this obligatismot yet applicable.

(2) An example of a cleaning protocol is given in tppendices.



1.8

1.9

1.10

Areas where cytotoxic agents are being preparediministered should be easy to
clean: walls and floors should fit seamless; inithmediate proximity there should be
an emergency shower and an eyewash facility. Icélse that an animal that has
received cytotoxic drugs is being hospitalised iregerinary practice, these demands
are also applicable for the ward area.

Only infusion sets and syringes with luer-lockifigis will be used to administer
cytotoxic drugs. However, the use of closed systeto be preferred.

As a general rule pregnant women should not belwed in the process of preparing

and/or administration of cytotoxic agents, caretglof animals that have been treated

with cytotoxic drugs, or cleaning of these ardas also the responsibility of the

employee to warn the line management immediatedizafis pregnant or trying to

conceive.

Note:

(1) See Appendix 2 for discussion on pregnancy in graphandling cytotoxic
drugs.

(2) Exceptions to this rule can be made only in accoogawith local procedure and
after proper informed and signed consent.



2.

2.1

2.2

2.3

2.4

2.5

Guidelines for the preparation

The work area should be clearly designated for gnegaration and access restricted

to authorised staff.

Preparation is most appropriately undertaken bgechstaff using a negative pressure

pharmaceutical isolator with externally ducted exdtdilters. If such an isolator is not

present than a suitably modified Class 2B Biolog&afety Cabinet (BSC) may be
used. These facilities should at least be annwaligated. (For details on BSC see

Appendix 5)

Notes:

(1) Select a ventilated cabinet depending on theelrier aseptic processing.
Aseptic technique is important for protecting haars drugs from possible
contamination. However, it is also important to smer worker protection and
to assure that worker safety and health is notifiaed. Therefore, when
asepsis is required or recommended, use ventilzdbahets designed for both
hazardous drug containment and aseptic processing.

(2)  When asepsis is not required, a Class | BS@nasolator intended for
containment applications (a “containment isolatorfjay be sufficient.

(3) Regardless of type, equip each ventilated @hinth a continuous monitoring
device to confirm adequate air flow before each use

4) Use a high-efficiency particulate air filter BHPA filter) for the exhaust from
these controls, and where feasible, exhaust 1008tediltered air to the
outside.

(5) Install the outside exhaust so that the extexliatr is not pulled back into the
building by the heating, ventilating, and air cotoling (HVAC) systems or by
the windows, doors, or other points of entry.

(6) Place fans downstream of the HEPA filter sd tttataminated ducts are
maintained under negative pressure.

(7) Do not use a ventilated cabinet that recircakaair inside the cabinet or
exhausts air back into the room environment unllesdiazardous drug(s) in
use will not volatilize (evaporate) while they &ming handled or after they
are captured by the HEPA filter. Information abeuotatilization should be
supplied by the drug manufacturer.

(8) Let a certified company check the safety cdl@naually to ensure proper
working order.

Eating, drinking, smoking, chewing gum, applyingetics and storing food in or

near the preparation area should be prohibited.

Closed or semi-closed systems should be used vemiraerosol forming and control

exposure to carcinogenic compounds.

Note:

(1) Special spike systems (like those of Codan andrrean be used. Other systems
specially developed for the use of cytotoxic agaréasecommended
(e.g.TevadaptSt, Oncoviaf’ and PhaSe8).

Manipulation of oral or topical medicines contag cytotoxic drugs should be

avoided if possible. If unavoidable, tasks sucHiasling or crushing tablets should be

restricted to a controlled environment such as & B&eally within a pharmacy
department. Carrying out these procedures on warahsclinics should not be
allowed.

From experience there is little need in dividingcoushing tablets. Usually smaller

size of tablet or an adjustment of the dosage sehemsufficient.



2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

During the preparation personal protection khowclude disposable special
chemoprotect gloves, disposable protective clothrangl eye and face protection.
Note:

(1) For personal protective equipment see Appeadix

If working in a facility that has a recirculagi isolator/cabinet, respiratory protection
should be worn.

There should be clear procedures for dealitiy any spillages and for the safe
disposal of waste.

When drug preparation is complete, seal thred product in a plastic bag or other
sealable container for transport before takingittad the ventilated cabinet. Clearly
label it as containing cytotoxic drugs.

Seal and wipe all waste containers insideréiméilated cabinet before removing them
from the cabinet.

Remove all outer gloves and sleeve coverdagdhem for disposal.

All potential contaminated material shoulddisearded in special waste disposal
containers that can be opened with a foot pedahsranother mechanism to prevent
direct contact with hands/gloves.

Wash hands with soap and water immediatedy efimoving gloves.



3.

3.1
3.2

3.3

3.4
3.5
3.6
3.7
3.8

3.9
3.10

3.11
3.12

3.13

Guidelines for administration

Administration should be carried out in clearly idested areas.

Take all necessary measures to ensure tranquaifidycooperative behaviour of the
animal treated and for non-disrupted administratibaytotoxic agents. If the
temperament of the animal is such that a safe asiration is not to be expected the
veterinarian has the right not to treat these alsima

Administration of a bolus injection will be donadligh a catheter system, which can
be flushed with 0.9% NacCl before it will be removfeaim the animal. Only infusion
sets and syringes with luer-lock fittings will beed to administer these drugs.
Preferable closed infusion systems are used (e:gdBptof, Oncoviaf and
PhaSedl).

Employees should protect themselves with disposableder free, latex gloves and
special disposable protective clothing.

Administer drugs safely by using protective meda=¥ices (such as needleless and
closed systems) and techniques (such as primiig wibing by pharmacy personnel
inside a ventilated cabinet or priming in-line witbndrug solutions).

Never remove tubing from an IV bag containing aandaus drug.

Do not disconnect tubing at other points in theesysuntil the tubing has been
thoroughly flushed.

Remove the IV catheter, tubing and bag intact wiassible.

Dispose gloves and protective gown.

All potential contaminated material should be dided in special waste disposal
containers that can be opened with a foot pedahsranother mechanism to prevent
direct contact with hands/gloves..

Wash hands with soap and water before leavingrig administration site.
Procedures should be in place for dealing withgmlages that occur and for the safe
disposal of waste.

Owners of animals can be present as long as tleepnfamrmed of the hazards.

10



4.
4.1

4.2

4.3
4.4

4.5

Guidelines for nursing animals within the clinc

Special wards or designated kennels with cleartifigation of the use of cytotoxic
agents are used for the hospitalisation of anitnetted with cytotoxic agents.
Excreta of treated animals (saliva, urine, vonaiedes) are a potential risk after the
animal has been treated. As long as there is mwon&tion available for the period of
risk for the used cytotoxic agent in this animaifan data should be used.

Note:

(1) A list of periods of risk for different cytotoyxagents in humans is given in
appendix 3.

During the period of risk personal protective medike disposable gloves and
protective clothing is being used during takingecaf the animal.

All materials that have been in contact with thereds during the period of risk
should be considered as potentially contaminated.

After the animal has left the ward, the cage shbeldleaned according to a cleaning
protocol (see Appendix 7)

11



5. Guidelines for information for the owner

5.1 Written information on the potential hazards of tyotoxic drugs must be available for
the owner.
Note:
(1) An example of written information is givemAppendix 8
5.2 Written information on the administration of orgtatoxic drugs must be available for the
owner.
Note:
(1) An example of written information is givenAppendix 9
5.3Written information on how to deal with the patisrexcreta, like saliva, urine and
faeces, must be available for the owner.
Note:
(1) An example of written information is givenAppendix 8

12



Appendix 1

Antineoplastic drugs classified by the Internationd Agency for Research on
Cancer (IARC)

Antineoplastic or anti-cancer drugs are used @t itancer. Most antineoplastic drugs are also
cytotoxic. The following isa list of antineoplastic drugs that have been tfladsy the
International Agency for Research on Cancer (IAB€known, probable, or possildancer-
causing agentslt is not a complete listing of all carcinogemiatineoplastic drugs, since not
all antineoplastic drugs have been reviewed argbifiad by IARC.

Some of the following antineoplastic drugs that@assified as potentially carcinogenic are
not cytotoxic. Despite this, the precautions oetlinn this guide and guides on antineoplastic
drugs should be used.

Group 1 — Drugs which are carcinogenic (sufficienhuman evidence of carcinogenesis)

* Azathioprine (Imuran)

* Busulfan (Myleran)

» Certain combined chemotherapy for lymphomas:
(e.g., procarbazine, vincristine, prednisone, atrdgen mustard)
(e.g., mechlorethamine, vincristine, procarbazmmednisone)

* Chlorambucil (Leukeran)

* Cyclophosphamide (Cytoxan, Procytox)

* Melphalan (Alkeran)

* Thiotepa

» Tamoxifen citrate (Apo-Tamox, Gen-Tamoxifen, NoleagdNolvadex-D, Novo-
Tamoxifen, Tamofen, Tamone)

Group 2A — Drugs which are probably carcinogenic tchumans (generally, limited
human evidence, but sufficient animal evidence)

» Bischloroethyl nitrosourea or carmustine (BiCNU)

* 1-(2-chloroethyl)-3-cyclohexyl-1-nitrosourea or lagtine (CCNU)

» Cisplatin (Platinol)

» Doxorubicin (Adriamycin)

* Nitrogen mustard (Mustargen)

* Procarbazine (Natulan)

* Etoposide

Group 2B — Drugs which are possibly carcinogenic tbumans (generally, limited human
evidence, but absence of animal evidence)

* Bleomycin sulfate (Blenoxane)
» Dacarbazine (DTIC)

e Mitomycin (Mutamycin)

» Streptozocin (Zanosar)

» Daunorubicin (Cerubidine)

* Mitoxantrone

13



Appendix 2

Discussion on pregnancy in staff handling cytotoxs

(Source: www.marchguidelines.com)
Aim:

To establish the specific areas of concern fof sifidling cytotoxics who are pregnant, or
trying to conceive, and to provide guideline prpies to inform the development of local
policies for the handling of cytotoxics during pnagcy.

Status:

This is a particularly complex and emotive issukich is of extreme importance to staff and
managers in areas predominantly staffed by fenadlekildbearing age.

Various studies have demonstrated links betweenpatonal exposure to cytotoxic drugs
and menstrual dysfunction (Shortridge et al 198Bgrtility (Valanis et al 1997),
miscarriages and stillbirths (Valanis et el 1998 birth weight and congenital
abnormalities (Scheepers 1999). However when ceriegithe evidence it should be taken
into consideration that these studies were mositigied out either in the 1980’s, or based on
staff exposure in the 1980’s, a time when the digeisonal protective equipment and safe
handling techniques were not well established. &ls¢isdies do not on the whole reflect
current working practices.

Other studies have failed to find a statisticaigngficant association with spontaneous
abortion and congenital malformation (Skov et @2)9 This may be due to the increased
awareness of the risk, leading to the use of ptiwclothing and equipment, or the
avoidance of cytotoxic handling by staff if theygregnant. A recent review of
chemotherapy administered to 376 patients duriegmancy concluded that the “use of
chemotherapy in the second and third trimestennhsee be safe” (Cardonick and lacobucci
2004, p289).

The time of greatest risk to the unborn child ismy the first three months of pregnancy,
being the time of most rapid cell division and eréntiation. As most staff will not disclose
their pregnancy until well into this period any ipgglfor the handling of cytotoxics by
pregnant staff should therefore consider the neédtaff trying to conceive and indeed those
who may not be aware that they are pregnant. Gaeltom the Health and Safety Executive
for new and expectant mothers emphasises thafédeseel of exposure cannot be
determined for these drugs, so you should avoid&x or reduce it to as low a level as is
reasonably practicable” (HSE 2002).

The following recommendations are based on thdaMailiterature and expert opinion. They

are general principles, which should be used whessohg local protocols for the safe
handling of cytotoxics by staff during pregnancyadren planning a pregnancy.

14



The emphasis should be on clear guidelines to redocupational exposure to all staff at all
times.

Recommendations:

1. Identification of those at risk of occupational egpre to cytotoxics through:

o Preparation / reconstitution of cytotoxics

o Administration of cytotoxics

o Handling cytotoxic waste

o Handling patient excreta / body fluids

o Receipt, storage and transportation of cytotoxics

2. COSHH (Control of substances Hazardous to Heatb@ssments should be carried
out for each activity involving the handling of oytxics to assess the level of risk and
the adequacy of control measures in place.

3. All staff should be fully informed of the reprodiwe hazards by:

o Receiving verbal and written information upon intiloic

o Having access to relevant literature

o Signing to say they have read and understood tbearet COSSH assessments

o Providing opportunity for discussion of any coneern

4. Staff choice:

Pregnant staff or those trying to conceive should:

o always be offered alternative duties if they chooseto work with cytotoxics
at this time

o managers should have consideration for their stairception of the risk of
exposure to cytotoxics

5. Reducing the risk:

o As some pregnancies are unplanned, or staff umgith discuss plans for
conception, the emphasis should be on clear gueekelio reduce exposure to
all staff at all times

o Staff should be encouraged to discuss plans fgnarecy with their manager
in confidence

o Staff should be advised to inform their managesas as a pregnancy is
suspected / confirmed

o Staff who chose not to work with cytotoxics at ttime must be offered
alternative duties

o To comply with HSE guidance all pregnant stafflayge trying to conceive
should be removed from duties involving the prepanaof cytotoxic drugs
(HSE, HSG 122, 2002)

o Areas with a perceived high risk of occupationgd@sure, may wish to
consider moving all pregnant staff or those tryimgonceive from handling
cytotoxics

o A comprehensive documented method of staff educatnal assessment in
safe handling of cytotoxics must be in place

o Safe handling procedures must be audited and dadehen a regular basis
to ensure staff compliance to reduce risks to wsadevel as is reasonably
practicable.

15
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Appendix 3

List of periods of risk

In the table cytotoxic agents often used in vetesinmedicine are listed with expected
period of risk of potential contamination afteragjion in a dog or cat. As no
information is known in these species, data has bdesn from the human.

Cytotoxic drug Period of risk after last admirasion
Of cytotoxic drug

5-Fluorouracil 3 days
Carboplatin 5 days
Chlorambucil 2 days
Cisplatin 8 days
Cyclophosphamide 4 days
Cytarabine 3 days
Doxorubicin 7 days
Gemcitabine 7 days
Lomustin (CCNU) 3 days
Mitoxantrone 8 days
Vincristine 3 days
Vinblastine 3 days
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Appendix 4

Selection and use of personal protective equipme(PPE) to minimise
cytotoxic exposure

(Source: www.marchguidelines.com)
Aim:
To assist Healthcare professionals to:

« recognise the risks and causes of exposure
« minimise exposure by appropriate means
- take appropriate action if exposure occurs

To promote the use of effective personal proteatg@ipment (PPE) in order to maximise
protection when preparing, administering or dispgif cytotoxics.

Background:

Although there are a wide variety of commercialigable PPE, not all has the evidence to
support use in the workplace. This guideline aimertsure that equipment being used in the
workplace is appropriate for the job for which @shbeen selected.

Recommendations:

- Staff should not handle cytotoxic drugs or wastiessmthey understand the risks,
consequences and appropriate techniques for agogiposure.

- Appropriate Personal Protective Equipment shoulddreed by local protocol, and
made readily available to all relevant staff.

- Drugs supplied in safety-orientated packaging sthbel selected over those in
standard packs.

« Where possible select a route of administratiohakiaids or minimises aerosols,
spraying, splashing and facial or skin exposure.

- For oral preparations, use tablets in blister difacks in preference to solutions.

« Adopt a "no touch" approach to handling cytotoxies, wear disposable gloves and
other appropriate PPE.

- Disposable gloves

o Wear them at all times when contact with cytotakiags is possible

Do not assume that your chosen glove is impermgatldy the literature

Change gloves regularly and always change betwatenps

Damaged gloves should be changed immediately

Wash hands properly before and after use of gloves

For spillages, industrial thickness gloves (>0.45mmade of latex and

neoprene, nitrile, synthetic rubber or similar mials are recommended.

Alternatively double latex or nitrile gloves can x&ed.

o Gloves with no powder are preferred since the powtkey absorb cytotoxic
contamination

o Individual practitioner's preferences should besidered in regard to
sensation and dexterity

O O O O ©O
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o Nitrile gloves may be used, but not with etoposide
o Follow manufacturers' recommendations, if any
Gowns
o Saranex / Tyvek laminated demonstrated to be nifesitize against 15
antineoplastic drugs (Harrison and Kloos, 1999).
o Laboratory coats are porous — do not use them
o Disposable gowns should have:
= Closed front
= Long sleeves
= Elastic or knit cuffs
o The following materials have been shown to offet@ction in order of
effectiveness:
= Codan "Chemoprotect” gowns and sleeves are masjguofbonded
polypropylene laminated with polyethylene. Thess@mmonly used
within the UK and a similar product performed walla US study,
which compared penetration and splash protectia@ixafisposable
gown materials against fifteen cytotoxic drugs.
= The "Chemoplus"” gown included in cytotoxic spilldges supplied by
Sage performed very poorly in the Gross et al samyis not
recommended for use with cytotoxics.
Eye and facial protection
o Eye protection should fully enclose the eyes.
o Know the location and proper usage of eye and agtection equipment,
eyewash and spillage kits.
Respiratory protection
o Surgical masks do not offer protection against s&so
o Appropriate respiratory protection is required véwer total enclosure / local
exhaust ventilation cannot control exposure
o When solid or liquid particles may be a risk, arPEFfor FFP3 filtered face
piece respirator should be used
o For cytotoxics in powdered form, a biological sgfeabinet is recommended
o Where a biological safety cabinet is not availableemporary measure may be
the use of a THP3 powered respirator
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Appendix 5

Classification of Biological Safety Cabinets

NIOSH Publication No. 2004-165:

Preventing Occupational Exposure to Antineoplastic and Other
Hazardous Drugs in Health Care Settings

BSC (biological safety cabinet): A BSC may be one of several types, as describexl he

Class| BSC: A BSC that protects personnel and the work enwiremt but does not protect
the product. It is a negative-pressure, ventilatguinet usually operated with an open front
and a minimum face velocity at the work openingieast 75 ft/min (23m/min). A Class |
BSC is similar in design to chemical fume hood @t@dl of the air from the cabinet is
exhausted through a HEPA filter (either into tHeolatory or to the outside).

Class |l BSC: A ventilated BSC that protects personnel, prodart, the work environment.
A Class Il BSC has an open front with inward airflfor personnel protection, downward
HEPA-filtered laminar airflow for product protectipand HEPA-filtered exhausted air for
environmental protection.

Type Al (formerly, Type A): These Class Il BSCs maintain a minimum inflow eélpof 75
ft/min 923m/min), have HEPA-filtered downflow ahdt is a portion of the mixed downflow
and inflow air from a common plenum, may exhausPWHiltered air back into the
laboratory or to the environment through an exhaasbpy, and may have positive-pressure
contaminated ducts and plenums that are not swtesbiby negative-pressure plenums. They
are not suitable for use with volatile toxic cheatécand volatile radionucleotides.

Type A2 (formerly, Type B3): These Class Il BSCs maintain a minimum inflow eélpof

100 ft/min (30m/min), have HEPA-filtered downflowr ¢hat is a portion of the mixed
downflow and inflow air from a common exhaust plemumay exhaust HEPA-filtered air
back into the laboratory or to the environment tigto an exhaust canopy, and have all
contaminated ducts and plenums under negativepeess surrounded by negative-pressure
ducts and plenums. If these cabinets are usedifartenquantities of volatile toxic chemicals
and trace amounts of radionucleotides, they musixbhausted through properly functioning
exhaust canopies.

Type B1: These Class Il BSCs maintain a minimum inflow védpoof 100 ft/min (30m/min),
have HEPA-filtered downflow air composed largelyuotontaminated, recirculated inflow
air, exhaust most of the contaminated downflowtlaimugh a dedicated duct exhausted to the
atmosphere after passing it through a HEPA filked have all contaminated ducts and
plenums under negative pressure or surroundeddmstine-pressure ducts and plenums. If
these cabinets are used for work involving minutangities of volatile toxic chemicals and
trace amounts of radionucleotides, the work mustdree in the directly exhausted portion of
the cabinet.
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Type B2 (total exhaust): These Class Il BSCs maintain a minimum inflow eélpof 100

ft/min (30m/min), have HEPA-filtered downflow airalvn from the laboratory or the outside,
exhaust all inflow and downflow air to the atmosgghafter filtration through a HEPA filter
without recirculation inside the cabinet or rettwrthe laboratory, and have all contaminated
ducts and plenums under negative pressure or suteolby directly exhausted negative-
pressure ducts and plenums. These cabinets magebenith volatile toxic chemicals and
radionucleotides.

Class|ll BSC: A BSC with a totally enclosed, ventilated cabiokgas-tight construction in
which operations are conducted through attachelderugloves and observed through a
nonopening view window. This BSC is maintained untkgative pressure of at least 0.50
inch (1.3 cm) of water gauge, and air is drawn theocabinet through HEPA filters. The
exhaust air is treated by double HEPA filtratiorsorgle HEPA filtration/incineration.
Passage of materials in and out of the cabinetnei@lly performed through a dunk tank
(accessible through the cabinet floor) or a douldler pass-through box (such as an
autoclave) that can be decontaminated between uses.
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Appendix 6

Cytotoxic drugs accident and spillage protocol

Objective:
Prevention of contamination with cytotoxic agerfteraspillage or accidents.

Instruction
Emergency boxes (Cytotoxic spill kits) are preserihe preparation room, in the room where
drugs are administered, and in the special aré@eofvard where chemotherapy patients are

hospitalized.

Content of Cytotoxic Spill Kit:

Disposable protective gowns (e.g. Chemoprotect L+XL 2X

Disposable latex powderfree chemotherapy glovee &) 2 pair
Disposable latex powderfree chemotherapy gloves @) 2 pair
Full Face Respirator 1x
Filters for Full Face Respirator 2X

pH 5 soap tablet 1x
Plastic bag 4x

Red and white plastic ribbon 10 meter
Plastic tweezers (182 mm) 2X
Plastic shoe coverings 2 pair
Chemosorbs pads 3X
Absorbent disposable towels several

Contamination of clothes and/or skin

- Carefully take of protective clothes and than th@gxtive gloves and dispose
them in the special waste disposal container.

- Rinse your skin with large amounts of tab water aadh it with soap
afterwards

- Leave the room. In case of contamination of largespof the body take a
shower (use if available the emergency shower).

- Consult the pharmacist

Contamination of the eyes
- Ask help of other people if possible
- Remove contacts, if present
- Rinse the eyes with large amounts of tab water tuseyewash facility if
present) for at least 20 minutes, while holdingkahe eyelid(s)
- Consult the pharmacist

Accidental injection with cytotoxic drug

(due to contaminated needles or contaminated brgless)
- Bleed the wound for a while
- If the glove is penetrated, take off the glove
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Rinse the wound with tap water
Consult the pharmacist

Spillage of cytotoxic drugs

1)

2)

In safety cabinet

Observe carefully where the cytotoxic drugs ardespi

Absorb first the fluid with a dry-absorbent towels

Clean contaminated area 3 times: take a dry tissare hand and a tissue with
70% Alcohol in other hand. Clean area with alcdisslue and immediately
thereafter with dry tissue. Repeat this two times.

Always start with most contaminated area first

Dispose all contaminated material in the speciatevdisposal container.

On the floor

In the Cytotoxic Spill Kit you will find all neceasy items

Call for assistance and warn others. Do not lepiksste unguarded.
Protect your self with special Chemoprotec latexvgs, disposable protective
gown, disposable protective shoe coverings andfadé Respirator
Identify area of spillage with special plastic rivb

Absorb fluid with dry absorbent towels. Start wittost contaminated area
first.

Carefully remove broken glass (special cards, teesz

Clean contaminated and a reasonable area arotimdettimes (with both a
dry TORK? and with a with 70% alcohol TORK?)

Always start with most contaminated area first

Dispose all contaminated material in the speciatevdisposal container.
Wash hands thoroughly and record spill

Contamination with chemotherapy powder

Beware that draught and passing people can fusgiread the powder

Protect your self with special disposable chemeatbetatex gloves, disposable
protective gown, disposable protective shoe cogsrand Full Face Respirator
Identify area of spillage with special plastic rivb

Call for assistance and warn others. Do not lepiuksste unguarded.

Cover the powder with moisted absorbent towelsrantbve the powder. Start
with most contaminated area first. Repeat untipawder is seen anymore
Carefully remove broken glass (special cards, teeorceps)

Clean contaminated and a reasonable area arotimdettimes (with both a

dry TORK? and with a with 70% alcohol TORK?)

Dispose all contaminated material in the speciatevdisposal container.
Wash hands thoroughly and record spill

Miscellaneous

Always report accidents to pharmacist
Prepare new Cytotoxic Spill Kit
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Appendix 7

Protocol Cleaning of chemotherapy facilities

Objective:To prevent exposure of cleaners, employees arat pdople to cytotoxic agents,
taking into account hygienic aspects.

Instruction:
The cleaning will be entered into a log book: datd person responsible will be noted.
In addition, the areas cleaned will be noted.

Areas:

A Cytotoxic drug preparation facility in Pharmacy
B Cytotoxic drug administration facility in Hosgit
C Special Chemotherapy cage in the ward
Recommendations:

- All areas where cytotoxic drugs are stored, prefhaadministered and disposed of
(including handling of patient excreta) should bgarded as potentially contaminated

- Staff involved in cleaning (including agency stadffjould have received training and
education on the health risks associated with oxtos and the consequences of
ineffective cleaning.

« Personal protective clothing must be worn by staffertaking cleaning duties in
potentially contaminated areas. As a minimum thaugd include disposable gloves
and gown designed for chemotherapy handling. aeag $hields if splashing is
possible.

«  Written procedures should be available for cleamhgharmacy and clinical areas

and also for items of equipment in these facilitrethese procedures details should be

listed of the areas and equipment to be cleanednwleaning should be done and
how.

« When designing cleaning procedures the solubifityytotoxic agents must be
considered. In general, all cytotoxics can be aereid to be water-soluble. Therefore,
agueous solutions should be used for cleaning, @&egile water for irrigation or
sterile aqueous concentrates of surfactants/ beickes for aseptic areas and aqueous
detergent solutions for non-aseptic areas). Clificeas in aseptic units (e.g., base of
isolator) may be wiped with sterilized 70% IMS aftéeaning

« Any obvious spillages of cytotoxic solutions shob&lmopped up with disposable
absorbent material before cleaning. Cytotoxic pawae residues should be absorbed
onto disposable toweling moistened with water ptoocleaning

- Contaminated disposable items (e.g., absorbent &wekprotective clothing) used in
cleaning should be disposed of as cytotoxic waste

- After each cleaning

+ Cleaning procedures should be validated and thegprady monitored using deliberate
contamination with fluorescent dye

- Cleaning of electrical equipment that may be coirtated with cytotoxics (e.qg.,
infusion pumps) is particularly difficult and potely hazardous. Seek advice from
the Medical Physics/ Medical Electronic Departmamd draw up cleaning procedures
with them

25



Re-evaluate the effectiveness of cleaning procadomea regular basis, taking into
account the introduction of new cytotoxic or gexatanedicines and new
formulations/ presentations
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Appendix 8

Example Information pamphlet for owners of animalswho need to make a
decision whether to treat their animal with chemotlerapy

Although the majority of cancer in our animals ati# being treated with surgery, sometimes
other treatment modalities are needed. Severaluutgpes can nowadays be treated with
chemotherapy. Usually these agents are being asbeiad according to special protocols.
Apart from their effect on the tumour these drulge dave some disadvantages, which are
important for you to realize. As owner of the anliyau must discuss all advantages and
disadvantages with your veterinarian-oncologist ea@fully make a decision. As each
tumour type has its own special treatment, no §ipetetailed information can be given in
this pamphlet. Some general considerations/renaekisted below.

Side effects

Although your veterinarian-oncologist will do evtring to prevent side effects, some
animals may still suffer side effects during therlotherapy protocol. Vomiting, diarrhoea
and increased susceptibility for infection are sarhthe more frequent side effects. Usually
they are seen much less often than in humansulf goimal gets ill after administration of
chemotherapy, contact your veterinarian. Your veagiran can treat these side effects and
perhaps must adapt the protocol.

Environmental hazards

The strange thing about cytotoxic drugs is thahaalgh used for treatment of cancer, many
of them can also cause cancer. One should theraliweg/s try to prevent direct contact with
these drugs. After administration to your animaiséh drugs are being excreted again. This
means that all excreta (vomit, faeces, urine)atsd saliva can be contaminated starting right
after the administration.

You must be willing to take care of all excretayofir pet during the period of time your
veterinarian will tell you: the length of time deyuks on the drugs your pet has been given.
For cats this implies cleaning its box every dasg disposable plastic bags in the box and
disposable gloves. Keep all contaminated wasteraegzhand dispose all contaminated
material into a trash can.

For dogs, during the risk period you must keemitlee leash all the time when outside,
remove all faeces with plastic bags using disp@sglalves, and rinse off and dilute all urine
with water (take a bottle of water with you eveme you walk your dog). You can dispose
of the faeces by flushing it in the toilet, or bgahrding itby disposing it into a trash can.
The resting place(s) of your pet should also betsteed every day, and sanitized after each
risk period, by washing all clothes slept on, anding with soap all surfaces of sleeping
places.

Last but not least: avoid being licked by your petg deter stroking it; in this regard pay
special attention to children.

Children and pregnant women are especially seeditivthe carcinogenic effects of these
drugs. Children should be told to leave the aniat@he during the period of risk. In the case
of pregnant women in the house extra precautioasldibe taken and indeed it may be
preferable to temporarily re-home the pet or evano start treatment.
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Costs

Chemotherapy drugs are usually expensive drugthése drugs have to be prepared in
special safety cabinets and all persons involvgateéparation and administration must wear
protective clothes, and a large amount of timeeisded the costs are usually higher than for
normal drugs. Additional costs can be made if blaodk, X-rays or other diagnostics are
indicated.
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Appendix 9

Example Information pamphlet for owners of animalswho are treated with

chemotherapy

This information is intended for the caretakerrad animal which is being treated with this

drug.

Your dog or cat has been prescribed one of theviatig drugs:

Melphalan (Alkerafl)
Cyclophosphamide (Endox&n
Hydroxyurea (Hydred)
Azathioprine (Imurafi)
Chlorambucil (Leukerah

These drugs require your special attention. If kethdirongly these drugs may endanger not
only your pet but also yourself. Therefore, pleassl the following instructions carefully.

1)
2)
3)

4)

5)

6)

7)

Administer the drug only in the dose prescribed/oyr veterinarian.

Prevent direct contact of the drug with your skise disposable gloves for the
administration of the drugs and carefully wash yloamds afterwards.

Part of the drug will be excreted by your pet ia faliva, urine, faeces or vomit.
Take care that the animal does not urinate or déddo the area of playing
children.

If vomit, urine, faeces or blood is spilled in ydwuse take immediate
precautions. Use disposable gloves to remove the@agonated material with
disposable absorptive material and carefully waslir nands afterwards.

You must be willing to take care of all excretayour pet during the period of time
your veterinarian will tell you: the length of tindepends on the drugs your pet
has been given. For cats this implies keepingside during the risk period, and
cleaning its box every day; use disposable pléstgs in the box and disposable
gloves. Keep all contaminated waste separated iapdsk of it like chemical
waste (e.g. paint, organic solvents). For doganduhe risk period you must keep
it on the leash all the time when outside, remdifaaces with plastic bags using
disposable gloves, and rinse off and dilute alh@mvith water (take a bottle of
water with you every time you walk your dog). Yaanadispose of the faeces by
flushing it in the toilet, or by discarding it likshemical waste. The resting place(s)
of your pet should also be scrutinized every dag, sanitized after each risk
period, by washing all clothes slept on, and rigsimth soap all surfaces of
sleeping places. Last but not least: avoid beitkgli by your pet, and deter
stroking it; in this regard pay special attentiorchildren.

During the treatment try to prevent direct contaith your pet. Most likely the
drug is being excreted by your animal during 3-sdafter administration.
Although no information is yet available on the ambof excretion of these
potential hazardous drugs by your animal, and tbexehe risk it poses, it is
advisable that women who are pregnant or lactatregextra careful. Also the
presence of little children requires extra pre@mgito avoid direct contact with
the pet..
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8)
9)

Keep the drugs in their original package, outsigereach of children and pets
Remnants of the drug, that are no longer used,|dl@ibrought back to your
veterinarian.
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