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Guidelines for the management of accidents involving
microorganisms: a WHO Memorandum*

The response to an emergency resulting from an accident involving microorganisms,
whether in a laboratory or during transit, needs to be graded according to the degree of
hazard to human or animal health created by the circumstances of the accident and the
properties ofthe organisms concerned. A categorization ofmicroorganisms by risk groups is
proposedfor thepurposes ofaccident management, and thefactors influencing assignment
to risk groups are described. Organizational responsibilities at government health authority
and local levels are outlined and emphasis is placed on contingency planning. Medical
surveillance is proposed for persons who work in laboratories with dangerous micro-
organisms, as a means of recognizing accidents that might otherwise go undetected. The
response to exposure in a laboratory or transport-associated accident includes emergency
safety measures at the site, hazard assessment, and action by thepublic health or veterinary
authorities. The management ofexposed persons is considered in relation to the immediate
post-exposure period, thepotential incubation period, and the onset ofillness. Prophylactic
treatment, surveillance, and the transport and isolation ofinfectedpersons are described. A
distinction is drawn between the consequences of accidents recognized at the time of their
occurrence and those that are only recognized by onset of illness in the exposed persons.

The continuing expansion of scientific work with
pathogenic microorganisms in various fields has led to
concern about the possible consequences to public and
animal health of an escape of harmful organisms in
the event of an accident in a laboratory or during
transit. Within the Special Programme on Safety
Measures in Microbiology that the World Health
Organization instituted in 1976, a number of inter-
national working groups of experts were established to
consider specific problems in microbiological safety.
The task of the Group on the Development of
Emergency Services has been to develop practical
guidelines that would enable local and national health
services to react effectively to such accidents. In the
course of four consultations the Group has elaborated
a comprehensive set of proposals which, if imple-

mented in complete detail, would require substantial
resources. Full-scale implementation is not seen,
however, as the immediate objective; rather it is for
the relevant authorities in each country urgently to
review arrangements for dealing with emergencies
involving microorganisms and to ensure that existing
or proposed arrangements reflect the principles on
which the measures recommended by the Group are
based. This Memorandum embodies the essential
features of such guidance, which necessarily overlaps
to some extent with the areas covered by codes of
safety practice in laboratories on the one hand, and
the established routines for the control of communi-
cable diseases on the other; more detailed advice will
ultimately be incorporated in the technical publi-
cations envisaged under the Special Programme.

* This Memorandum was drafted by the signatories listed on page 255 on the occasion of a meeting of the Working Group
on the Development of Emergency Services of the WHO Special Programme on Safety Measures in Microbiology. Requests
for reprints should be addressed to: Special Programme on Safety Measures in Microbiology, World Health Organization,
1211 Geneva 27, Switzerland. A French translation of the Memorandum will appear in a future issue of the Bulletin.
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GENERAL PRINCIPLES AND DEFINITIONS

The response to an emergency needs to be graded
according to the degree of hazard presented by the
microorganisms concerned. Various classifications
exist (1, 2). They are designed for use in their respec-
tive countries and accordingly do not take into ac-
count vectors of disease, levels of host susceptibility,
and public health resources present elsewhere in the
world. Moreover, they do not consider some
pathogens that cause animal diseases of veterinary
importance. Above all, existing classifications do not
place sufficient emphasis on the transmissibility of the
microbial agents listed. For the management of
emergencies, the following classification of infective
microorganisms is advocated:

Classification of infective microorganisms by risk
group

Risk Group I(Low individual and community risk).
A biological agent that is unlikely to cause human
disease or animal disease of veterinary importance.

Risk Group II (Moderate individual risk-limited
community risk). A biological agent that can cause
human or animal disease but is unlikely to be a serious
hazard to laboratory workers, the community, live-
stock, or other elements of the environment. Labora-
tory exposures rarely produce serious infections,
effective treatment and preventive measures are avail-
able, and the risk of spread is limited.

Risk Group III (High individual risk-low com-
munity risk). A biological agent that usually produces
serious human disease but does not ordinarily spread
from one infected individual to another.

Risk Group IV (High individual and community
risk). A biological agent that usually produces serious
human or animal disease and is readily transmitted
from one individual to another, directly or indirectly.

Criteriafor assigning agents to risk groups

It is recommended that each country should draw
up its own classification of agents by risk group,
having regard to the following factors:

Host range ofthe agent. This affects the selection of
laboratory facilities that are appropriate for work
with an agent and determines codes of laboratory
practice.

Modes of transmission of the agent. These may be
influenced by existing levels of immunity, density and
movement of the host population, presence of appro-
priate vectors, and standards of environmental
hygiene.

Pathogenicity of the agent. This should be con-
sidered in the light of the virulence of the agent, the
presence of especially susceptible human or animal
populations, and the potential to cause serious illness.

Availability of effective preventive measures. Such
measures may include prophylactic vaccination or
treatment with antisera or antibiotics, or by chemo-
therapy, either of individuals or of population groups
at risk. Sanitary measures, e.g., food and water
hygiene, as well as control of animal reservoirs or
arthropod vectors, play an important role. Another
important consideration is the ability to restrict the
movement of people or animals and the importation
of infected animals or animal products.

A vailability of effective treatment. This includes
consideration of antibiotics, other chemotherapeutic
agents, passive immunization, and post-exposure
vaccination. The presence of microbial resistance to
standard preventive or therapeutic measures must also
be taken into account.

In assessing the various criteria for classification, it
is also important to take into account conditions
prevailing in the geographical area in which the micro-
organisms are handled or over which they are trans-
ported. It is further stressed that, notwithstanding
these criteria for classification, individual govern-
ments may decide to prohibit certain pathogens from
being imported or handled, other than for urgent
diagnostic purposes.

Accidents

While laboratory accidents in the usual sense of
the term are one source of potentially hazardous
exposures, other kinds of accident are also important.
Examples are included in the following broad defi-
nitions:

Laboratory accident. An event in a laboratory that
creates a potential risk of inoculation, ingestion, or
inhalation of agents of Groups III or IV, or some
agents of Group II, by humans or animals, or that may
lead to contamination of the environment.

Laboratory accidents may, for example, be caused
by failure or malfunction of equipment, deviation
from safety procedures, misclassification of an agent
with consequent failure to observe appropriate con-
tainment procedures, or escape of infected animals
(including arthropods).

Transport-associated accident. An event associated
with the transport of infectious substances or infected
animals (including arthropods) that creates a potential
risk of inoculation, ingestion, or inhalation of agents
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of Groups III or IV, or some agents of Group II, by
humans or animals, or that may lead to contamination
of the environment.

Transport-associated accidents may, for example,
be caused by mishandling, inadequate packaging, or
damage to a package or container.
A distinction must be made between laboratory and

transport-associated accidents. While there are well-
documented instances of laboratory accidents causing
illness or death from infection, search of the literature
has failed to reveal similar reports in respect of trans-
port-associated accidents. The eventual occurrence of
such an accident may, however, have serious conse-
quences.

RESPONSIBILITIES

Organizational
The ultimate responsibility for the protection of the

health of the human and animal population of a
country must rest with the government health and
veterinary authorities. Responsibilities for dealing
with emergencies may be delegated to other bodies
according to the organizational and administrative
structure of the country concerned, so as to obtain
maximum effectiveness, and will interrelate with those
concerned with the control of communicable diseases
in the human and animal populations. The scale of
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Fig. 1. Organizational model of a comprehensive emer-
gency services system.

a Medical officer of health, or veterinary equivalent for animal
disease.
b In laboratories lacking biosafety officer/committee.

organization of the system for handling emergencies
will vary according to the development and resources
of a particular country.

A comprehensive system of emergency services. A
model diagram of the organization of one such system
is shown in Fig. 1. Such an organization is likely to be
fully attainable only in a highly developed country
with adequate organizational, technical, and financial
resources. Some elements may be absent, incomplete,
or impractical to implement in a particular country;
these limitations should not be allowed to delay the
development of the best system obtainable within the
resources available.

A basic system ofemergency services. In developing
countries where material and trained human resources
are limited, a basic system of organization may have to
suffice. One possible model is illustrated in Fig. 2. The
key person here is the emergency services coordinator
assigned by the government health authority at the
national, regional (state), or district level, who takes
on many of the functions encompassed in the emerg-

CGvernment Health
Authority

Em ency Services
Co-onrdinator

Centre of operations
Technical Communications Centre
Priority Assessment through Investigation
Information Analysis
Interagency Commyittee Activity

IClinical Care Public Health and
Services Preventsve Services

Isolat ion
Treatment
Transfer
Supply
Equ ipment

Investigation and Prevent ive
Measures
Laboratory Services
Contact Trac ing
Isolation
Prophylaxis
Environmental Control
Surveillance
Publhic Information

Comnnicat ions Network
Transportat ion Systems
Public Safety
Police/Armed Forces
Infectious Waste Disposal
Animal Disposal Facilities

Fig. 2. A basic emergency services system.
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ency services programmes of more highly differen-
tiated systems of organization.

Functions of the emergency services coordinator.
(The functions described illustrate also some aspects
of emergency services programmes at various levels).
The coordinator is the authority and central point

for the notification of biological emergencies arising
in laboratories or health-care facilities, or from trans-
port-associated accidents. He or she is responsible for
managing emergencies and should have full authority
to institute the isolation, treatment, and transfer to
clinical care, as available, of infected, exposed, or ill
persons, and to dispose of infected and exposed
animals. Furthermore, the coordinator assigns the
handling of biological materials to an appropriate
laboratory for diagnosis, shipping, or receiving, and
should be authorized to utilize the necessary emer-
gency equipment and supplies, to mobilize other
government or civic services to support the manage-
ment of the emergency, and to delegate important
tasks to other officials.
The emergency services coordinator sets up a centre

of operations which includes facilities for the
exchange of technical communications. He or she
makes decisions about priorities, based on the results
of investigations. Available clinical care services are
utilized as indicated, and emergency supplies and
equipment brought into use as needed. The safe
disposal of infected or exposed animals, e.g., by
holding them in quarantine, should be arranged as
necessary.
The public health and preventive services play a

major role in the investigation and institution of pre-
ventive measures, such as contact tracing and
isolation, prophylaxis, and environmental control
activities. These services include epidemiological sur-
veillance and information of the public through the
news media. Other supporting services, such as
government agencies and services, civic organizations,
or voluntary bodies, should be called upon as soon as
possible or at least alerted for possible action. Early
preparations should be made for the safe disposal of
infectious waste and human or animal corpses.

In countries with few human and material resources
it may be impossible to find one person able to dis-
charge all the responsibilities of an emergency services
coordinator. However, it should be possible at least to
appoint someone with sufficient medical experience to
be responsible for preventing the spread of infection
and organizing the treatment and isolation measures
needed in the emergency. He or she should be encour-
aged to take additional training as necessary, e.g., in
microbiology, administration, epidemiology, infec-
tious diseases. Irrespective of whether the person
appointed has a medical background, the coordinator
should be familiar with domestic and international

communications and transport systems, with advisory
resources, and the facilities that would be available for
the management of an emergency resulting from a
laboratory or transport-associated accident.

Contingency planning
Planning will be easier if based on sound assessment

of existing resources and realistic evaluation of re-
quirements. It is recommended that the planning pro-
cess be initiated at the national government health
authority level and carried through district and local
levels to laboratories and carrier operators with
responsibilities assigned in definite terms.

At government health authority level. Many
governments do not register laboratories working with
dangerous pathogenic agents and so may be unaware
of the location of what are, in effect, potential foci of
infection. If their possible danger to the community is
to be minimized, it is important that these institutions
be identified before, rather than after, any hazardous
incident, so that their existence is known for contin-
gency planning purposes.

Plans should include arrangements for the earliest
possible notification of laboratory or transport-
associated accidents and should provide for the identi-
fication and prompt notification of individuals, for
initial risk assessment, and for management of the
accident.

Contingency planning should make provision for
persons involved in laboratory accidents to receive
prompt medical care and for preventing the spread of
dangerous organisms. As a minimum, the arrange-
ments should cover the following:

(a) Training for the health and other personnel
designated for emergency services.

(b) Designation of the numbers and types of health
and other service facilities, supplies, and equipment to
be available for emergency use.

(c) Coordination and operation of transport and
other services that provide emergency aid.

(d) Biosafety training programmes and refresher
courses for laboratory, medical, and other emergency
personnel.

(e) Criteria for levels of hazard, according to the
circumstances of the accident.

(f) Procedures for communications and summon-
ing aid.

(g) Definition of areas of responsibility and agree-
ments for mutual support.

(h) Where laboratories propose to work with agents
of Risk Group IV, provision of accommodation for
patient treatment of the equivalent level of micro-
biological containment.

(i) Periodic review and updating.

248



ACCIDENTS INVOLVING MICROORGANISMS

The government health authority should also create
an advisory body of experts in specific aspects of
emergencies, consisting of microbiologists, commu-
nicable disease specialists, epidemiologists, and other

Table 1. Outline of a model contingency plan

1. Introduction
- Prompt, coordinated response is the objective
- State what the plan is to cover: (i) identify agents covered by

plan; (ii) identify types of accidents to be dealt with
- Identify criteria for declaring when an emergency exists
-Specify those locations that are potentially high risk, e.g.,

laboratories working with Risk Group IV agents, isolation
hospitals, industrial research activities, international airports,
etc.

2. Inventory of existing organizations
- List organizational structures (governmental, other) for man-

agement of accidents
- Indicate channels of communication for urgent notification.

3. List of human resources
- List persons prepared to offer assistance and who possess

special skills, e.g., clinical consultants, microbiologists, epi-
demiologists, biosafety officers, veterinarians, decontami-
nation experts, etc.

4. Criteria for deciding what area is to be
considered contaminated
- Measures to limit further access by unauthorized persons
- Measures to restrict movement of animals in and out of infected

areas.

5. Decontamination
- Establish indications for disinfection
- Define decontamination procedures to be used
- Establish criteria to judge the effectiveness of decontamination

procedures so that the site may be declared safe.

6. Contact identification
- Establish a procedure to identify humans and animals that may

have been exposed and to characterize the degree of exposure.

7. List of clinical isolation and treatment facilities designated in
contingency planning to receive infected and exposed victims.

8. Criteria for initiating and terminating surveillance, isolation,
and hospitalization. Instructions for safe disposal of the dead
- Criteria for observation of animal populations at risk
- List facilities for safe disposal of dead and infected animals.

9. Administrative and technical procedures for moving patients
- Administrative procedures to obtain appropriate transport
- Medical procedures to be followed.

10. List of sources of immune serum, vaccine,
necessary medicaments, special equipment, and supplies.

11. Procedures for epidemiological investigation.

12. Informing the public
- How to deal with the mass media
- Scientific publication (encourage full reporting of incident).

13. Bibliography of relevant reference literature.

medical and veterinary experts. In addition, a central
reference source on the hazards of both laboratory
and transport-associated accidents should be estab-
lished. Among other matters it should concern itself
with investigating the causes of accidents, verifying
that flaws have been corrected and that facilities are
safe to operate, thus contributing to the prevention of
future episodes. International collaboration in train-
ing, resource development, and planning should be
encouraged.
At laboratory level. Each diagnostic, research,

industrial, or other laboratory working with infective
biological agents should determine and institute safety
precautions appropriate to the hazard levels indicated
in the risk-group classification of agents. Laboratories
working with agents in Risk Groups III or IV should
have a written operational plan for dealing with
accidents, maintain surveillance for illness in labora-

Table 2. Special equipment and materials for micro-
biological emergencies

1. Protective clothing
- Full face masks with high-efficiency particulate air (HEPA)

filters
- Disposable, impervious gowns with close fitting cuffs
- Plastic disposable overshoes
- Plastic disposable gloves
- Heavy-duty gloves

2. Discard containers
- Heavy duty, leakproof drums or sacks (with closures) for

material for incineration
- Heavy duty plastic buckets with sealable, leakproof lids

3. Disinfection equipment
- Masking tape and plastic sheets for sealing rooms
- Spraying equipment (portable) of various capacities and with a

variety of delivery lances (wands)

4. Disinfectantsa
- Formaldehyde
- Sodium hypochlorite (1:5 dilution of household bleach)
- Chloride of lime

5. Antiseptics
- lodophors
- Ethyl or isopropyl alcohol, 70%

6. Isolators
- Bed- and transport-isolators for patients

7. Biologicalsb

a Whenever possible, heat should be used for disinfection of con-
taminated objects. Where this is impracticable, consideration has to
be given to the chemical disinfectant that is most appropriate for
both the contaminating microorganisms and their environment.
b Information concerning the location of stocks of immune plasma

and other biologicals may be obtained from the Communicable
Diseases Division, World Health Organization, 1211 Geneva 27,
Switzerland.
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tory workers, and continuously seek to detect hazard-
ous conditions, such as equipment malfunction, in the
laboratory.

Detailed written contingency plans. It is rec-
ommended that these be developed for all levels of
responsibility and updated annually. Items that may
be included are outlined in Table 1.

Equipment. In contingency planning, it is import-
ant to identify equipment that may be required im-

mediately in the event of an emergency. A list of some
such items that are not readily available everywhere is
given in Table 2. Lists of equipment can usefully com-
plement written contingency plans. Some of the items
may be acquired and stored in advance. Where this is
impracticable (because of deterioration during
storage, expense, etc.), sources of supply should be
identified and listed and, if necessary, agreements
should be concluded to guarantee the availability of
certain items at short notice.

ACCIDENT MANAGEMENT

In general, the intensity and extent of the emergency
action are influenced by variable factors such as the
infectivity of the agent, the number of subjects
exposed, the nature, duration, and intensity of their
exposure, and other epidemiological circumstances,
which should be evaluated rapidly and as accurately as
possible.

Accident recognition through medical surveillance of
laboratory personnel
In order to detect the unnoticed release of patho-

genic microorganisms or infectious material and sub-
sequent infection of laboratory personnel, constant
surveillance must be established at the institutions
concerned. It should cover all persons who may be
exposed during the entire period when potentially
hazardous work is being performed. This includes not
only persons with immediate access to the agents but
also those who may come into contact with contami-
nated glassware, laboratory equipment, or other
items, as well as persons in contact with animals
infected with agents of Risk Groups II, III, or IV.
An important part of this surveillance is a pre-

employment medical examination. The individuals
employed on work with hazardous organisms should
be free from any condition that constitutes an ad-
ditional risk in their work. Vaccinations, when avail-
able and indicated, should be given and a serum
sample should be collected and stored at -20°C for
future reference.

Staff so selected must be informed about the nature
and potential hazards of the work. They should be
alerted to the typical symptoms of infections that may
develop. Where work is carried out on extremely
hazardous agents, not only should the laboratory
personnel concerned be informed beforehand about
the special risks involved, but their consent to the dis-
closure of any subsequent medical findings to the
appropriate authorities should also be obtained.
Personnel should be issued with a card showing their
place of employment and indicating the possibility

that they may acquire infectious disease in the course
of their work. They must be requested to show this
card to their physician in case of illness so that he or
she is alerted to the possibility of laboratory-acquired
infection. The card should indicate the responsible
person or persons at the laboratory to be contacted if
the physician so desires.

All illnesses, except those that are clearly not related
to the type of work performed, should be reported
immediately by the patient and/or by the attending
physician to the head of the laboratory, who should
then determine, with the attending physician and bio-
safety officer, whether and what further action is
indicated.

Medical evaluations should be repeated at least
once a year, when further serum specimens may also
be obtained. At that time the individual's vaccination
status should be reviewed and revaccination con-
sidered. The serum specimens may be examined for
the appearance of specific antibodies to detect
whether an infection may have been acquired at work.

Response to laboratory exposure or illness developing
in personnel under surveillance

For the individual laboratory, its head is the first
level of authority and response. Wherever possible, a
biosafety officer should be appointed with clearly
designated reponsibilities in emergencies.

Laboratory workers should be provided with
precise instructions on laboratory safety practices,
supplemented by written protocols outlining accepted
laboratory working procedures. Any deviation from
them should be considered as likely to lead to a lab-
oratory accident and must be reported directly and
promptly to the designated laboratory biosafety
officer. The laboratory administration should encour-
age full reporting of accidents and ensure that labora-
tory workers do not thereby jeopardize their employ-
ment opportunities.
A biosafety committee within the organization may

lead the initial coordinated response and determine
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what further action is needed in the case of accidents
with agents of Risk Group II (see Fig. 3).

In accidents with agents of Risk Groups III or IV,
the medical officer of health (or the equivalent person
to whom the occurrence of a case of infectious disease
is ordinarily reportable) or the veterinary officer must
be notified immediately, for even though in accidents
with Risk Group III agents there is, by definition, no
great risk of spread, special treatment resources may
need to be mobilized. Another immediate notification
might be to the family physician.
The medical officer of health or the veterinary

equivalent, in accordance with the emergency pro-
gramme and contingency plan at his or her level, will
determine the extent of risk to the general population,
the need of the laboratory organization for assistance
in emergency measures, and the necessity for immedi-
ate notification of other government health auth-
orities. Information for the press should be verified
before release.

If the nature of the accident may have international
implications, the health authorities should facilitate
international collaboration and notify the World
Health Organization at the earliest stage.

Emergency laboratory safety measures. Upon
learning of a laboratory accident, the laboratory bio-
safety officer shall immediately consider initiating the
following emergency laboratory safety measures:

(a) Where airborne dispersal is unlikely to have
occurred, as in inoculation exposures, staff should re-
main in the room if possible and notify the biosafety
officer or, failing that, another responsible person.
They should immediately clean and decontaminate
the affected area with the antiseptic or disinfectant (as
appropriate) provided for emergency use.

(b) Where airborne dispersal is likely to have
occurred, contaminated staff should leave the room,
close doors, shut off the air circulatory equipment,
and take a shower. Where possible staff should remain
near the scene of the accident to limit further dispersal
of the infectious agent. Medical attention for those
exposed should be immediately arranged.

(c) If the eyes have been affected, they should be
irrigated promptly. Additional treatment with topical
antimicrobial agents or immunoglobulin may also be
necessary. Wounds should be treated similarly and
then covered for 5 minutes with gauze impregnated
with an appropriate antiseptic.

IRisk Group I Accident

Aa

nt I a
not if iable agent

IRisk Group II Accident I IRisk Group III Accident Risk Group IV Accident

Aa+Nb Aa+Nb

I
non-not if iable agent
Ia

agent with unusual agent has 'normal'
genetic composition genetic composition

does it have increased:
pathogenicity, and/or No
virulence, and/or
antibiotic resistance?

Yes [aerosol release [inoculation into oper'at_or
inhalation by
ingestion by of

is there risk of spread
beyond the laboratory _-No No 4
via air-conditioning or
other routes?

a~Aa
Yes

escape of infected
animals

is there risk of exposure
for humans or animals
which have no other source
of exposure?

Yes

Fig. 3. Guidelines for notification of laboratory accidents.

a Action as outlined for the relevant risk group in the text.
b Notification to the medical officer of health or veterinary equivalent.

Aa+Nb 0
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(d) Contaminated clothing should be removed,
collected, and autoclaved.

(e) The room and its contents should be decontami-
nated under the supervision of the biosafety officer.
Decontamination should be carried out only by
trained laboratory personnel who are aware of the
hazards.

Assessment ofhazard. The biosafety officer shall be
responsible for investigating promptly the relation of
any illness to possible employment exposure and any
reported deviation from standard practices, in order
to determine whether a potential health hazard exists.
A report summarizing the investigation and its con-
clusions should be prepared and retained perma-
nently. A deviation from standard practices shall be
considered potentially hazardous if it fulfils the
criteria for a "laboratory accident" cited above.

If the deviation from safety procedures suggests a
potential health hazard arising from agents in Risk
Group IV or agents of public health importance in
Risk Groups III or II, or if infection of an employee is
possibly work-related, the biosafety officer or head of
the laboratory shall immediately notify the public
health authority with designated responsibility for
working with the laboratory (see Fig. 3).
The public health authority and the laboratory bio-

safety officer or head of the laboratory should then
jointly assess the public health implications of the
events, considering factors such as:

(a) The probable infectivity of the agent for labora-
tory personnel (degree of exposure, size of dose, bio-
logical state of the agent, potential routes of exposure,
and degree of immunity of exposed workers).

(b) The risk to the community (contact of labora-
tory workers with the community, access of com-
munity members to the laboratory environment,
endemic levels of disease in the community, and esti-
mated degree of immunity of members of the com-
munity).

Action by public health authority. If a hazard to
laboratory workers or the community is deemed poss-
ible, the public health authority should:

(a) Verify that the actions taken by the biosafety
officer in the laboratory involved are adequate to
prevent additional exposures.

(b) Notify by the most rapid practicable means
other health authorities, such as those in adjacent
communities, state authorities, and, through appro-
priate channels, WHO and other international
agencies.

(c) Designate a previously identified public infor-
mation officer with responsibility for press liaison.

(d) Implement previously established procedures
for:

- clinical evaluation of persons exposed in the lab-
oratory or the community

- surveillance of the community at risk for occur-
rence of secondary cases

- clinical treatment of sick individuals (including
arranging for their safe transport), proper iso-
lation of patients or exposed persons, and safe
processing of diagnostic laboratory specimens,
etc. (see also under "Management of exposed
persons" below).

Transport-associated accidents: response and emerg-
ency safety measures

In transport-associated accidents, the carriers of
infectious materials cannot be expected to know the
extent of the potential risk of contamination or the
appropriate measures to take. In the event of packages
containing such substances being damaged in transit,
or thought to be leaking or otherwise faulty, the
carriers should contact the sender and receiver of the
shipment and the public health authorities; at the
same time the package should be made temporarily
safe (a procedure for this purpose is described in
Table 3). Thereafter action should proceed as indi-
cated in the flow diagram in Fig. 4.
The necessary measures to be taken by public health

and/or veterinary authorities for controlling spread of
infection, for disinfection, isolation, administration
of vaccines or immunoglobulins, etc., and for noti-
fying the authorities in the other areas where the
material may have been handled, are essentially
similar to those required following laboratory acci-
dents and should be provided for in contingency
plans.

Disinfection procedures

Whenever possible heat should be used for disinfec-
tion of contaminated objects because disinfection by
chemical methods is liable to be uncertain. Where
disinfection by heat is impracticable, consideration
has to be given to the chemical disinfectant most

Table 3. Temporary make-safe procedure (for damaged or
non-intact parcels believed to contain infectious material)

1. Insert hand(s) into a plastic bag to form an improvised pro-
tective mitten

2. With plastic covered hand(s) pick up parcel and put into a
plastic bag of suitable size

3. Discard the improvised mitten into the same bag
4. Seal the bag, and lock away in a safe place
5. Disinfect the contaminated area, if spillage or leakage has

occurred from the parcel
6. Wash hands thoroughly
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Make package
temporarily safe a

Is addressee known Yes
and locally available?

No

Is sender known and_ Y
Keep treated a package for collection

locally available? by addressee or sender

I
No

See b; then autoclave or If not collected within
incinerate treated a package specified te

Is risk group of contents _-No

Grou I YesaH

No

|Groups 11, 111 Yes - Sureillance af exposed persons (may
orIV? include post-exposure baseline laboratory

studies and preventive treatment) plus
preventive isolation where indicated.
INFORM PUBLIC HEALTH AUTHORITY

Fig. 4. Guidelines for action in transport-associated
accidents.

a For procedure for making damaged parcel temporarily safe, see
Table 3.
b If a suitably equipped laboratory is available locally, the contained

pathogen should first be identified for further reference.

appropriate for both the contaminating biological
agent and its immediate environment. It is rec-
ommended that the advice of a microbiologist about
which disinfectant to use should be sought at the
earliest possible stage of the emergency, but where the
identity of the contaminating agent is unknown or
microbiological advice is unobtainable, hypochlorite
(e.g., a 1:5 dilution of household laundry bleach) is
probably the best choice.

Needfor accident recognition and investigation

Unreported accidents, however trivial they may
seem, or failure to recognize an accident can have far
more serious consequences than the accident that is
recognized and reported immediately. This points to
the need for an effective laboratory safety programme
in which the recognition and mandatory reporting of
accidents is an important component. Equally import-
ant is the pursuit of investigations to discover the
particular cause of the accident so that similar occur-
rences may be prevented in the future.

Safety measures in hospitals
Hospitals, quarantine facilities, or laboratories re-

ceiving patients, contacts, or pathological specimens
must operate a full safety programme. It must cover
all aspects of handling the patient, disposal of excreta
and potentially contaminated materials and equip-
ment, and, where autoclaving is inapplicable, the
correct use of disinfectants according to the sensitivity
of the agent in question. This programme should be
instituted and supervised by personnel fully trained
and experienced in the control of hospital infections.

MANAGEMENT OF EXPOSED PERSONS
(irrespective of previous vaccination)

One of two situations may occur:

I. A laboratory accident, or accident during trans-
port of infectious material, is recognized and reported
immediately after occurrence.

II. An accident is either not recognized as such, or is
not reported.

SITUATION I.
THE RECOGNIZED AND REPORTED ACCIDENT

The immediate post-exposure period

Treatment should be instituted as follows:

Local treatment ofthe site ofentry (applicable only
to skin, mucous membranes, or conjunctiva).

(a) If injury to the skin has occurred, encourage
bleeding and apply an appropriate disinfectant.

(b) Apply antibiotic locally in cases of bacterial
infection (immunoglobulin may be applied to the
conjunctiva if the eye is involved in an accident with
certain viruses).

Prophylactic systemic treatment (according to
nature of infecting agent). This may necessitate ad-
ministration of:
- antibiotics (e.g., in plague)
- immunoglobulin (e.g., in hepatitis B)
- convalescent serum (e.g., in Marburg disease,

Lassa fever)
- active immunization (e.g., in smallpox, rabies).
Contingency planning should anticipate the need to

stock medicaments appropriate to the work carried
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out in the particular laboratory. Laboratories working
with dangerous agents should have available a list of
sources of supply and a previously established plan for
obtaining such medicaments in an emergency.

During the potential incubation period

Contingency plans for the hospitalization of
patients infected with agents ofRisk Groups III or IV.
These should be implemented to the point at which the
designated treatment facility is ready to admit a
patient or patients without delay should the exposed
person(s) become ill.

Medical surveillance of exposed person(s). This
should be carried out at least once daily. At the outset,
a full clinical examination should be carried out along
with baseline laboratory and other procedures. The
minimum recommended are:
- white blood cell count (WBC), haemoglobin

count (Hb), measurement of erythrocyte sedi-
mentation rate (ESR)

- microbiological identification of specimens
- determination of serum enzymes
- storage (at -20°C) of 10-20 ml serum for future

reference
- chest X-ray
- determination of the antibiotic sensitivity pat-

tern of the infecting agent, where applicable.

Surveillance without isolation is generally
acceptable whenever adequate prophylactic treatment
exists or person-to-person transmission does not
normally occur. Persons under surveillance must be
instructed to avoid food-handling and intimate con-
tact with others, practise personal hygiene, avoid
crowds, record their temperature daily, and report
symptoms without delay, even if these appear to be of
no significance.

Isolation ofexposedperson(s). This should be done
where prophylaxis is incomplete and when person-to-
person transmission may be anticipated, or when the
mechanisms of transmission are not clearly known.
Those in isolation must undergo the clinical and

laboratory procedures outlined above for medical
surveillance. Certain tests should be repeated during
the potential incubation period, e.g., the white blood
cell count may give valuable early information about
the likely onset of viral disease if it shows a significant
drop from the baseline value.
To avoid the possibility of further infections, ap-

propriate safety precautions must be taken by person-
nel in the clinical pathology laboratories undertaking
the investigations on persons under surveillance or in
isolation. This requires contingency planning for the
designated laboratories and, ideally, the investi-
gations should be done only in a laboratory with the

appropriate degree of containment.

Individual or group isolation. Although individual
isolation is preferable, persons may be isolated in
groups of equivalent exposure, where space is limited,
but these should be as small as possible.

Cohort isolation. Where individual isolation is
impossible and when exposure to the infective agent is
presumed to have occurred at different times (e.g., in
unnoticed equipment failures), cohort isolation, i.e.,
isolation in groups according to the day of presumed
exposure, may be considered. It has the advantage
that entire cohorts can be released at the end of the
isolation period, enabling thorough cleaning and
reuse of the premises they occupied.

Development of clinical illness in those isolated or
under surveillance

When a person under surveillance or in isolation
becomes ill with manifestations resembling those
known to be caused by the agent to which he or she
was exposed, that person should be treated as an active
case of disease until there is proof to the contrary. The
patient should be removed to the designated treatment
facility and the isolation period for the primary con-
tacts extended as indicated (primary contacts being
those who, as a result of direct or indirect contact with
a case, are thought to be at real risk of infection,
having regard to the modes of spread of the agent
concerned).

Transport of thepatient. Where the patient is to be
treated must first be decided in accordance with any
contingency plans. Transport by road or air may be
required. In many instances, this should not pose any
great problem as further contacts (designated drivers,
aircrews, etc.) should have been immunized pre-
viously, where applicable, or can be given prophy-
lactic protection (e.g., chemoprophylaxis with anti-
biotics for the transport of plague patients); in most
bacterial infections, no specific protection is
necessary. According to the risk group of the agent
concerned, they should wear appropriate protective
clothing and may need to be placed under surveillance.
In the case of certain virus infections (e.g., Lassa
fever, Marburg disease), more stringent precautions
are required (see below).

Containment isolators. Negative-pressure isolators
are safe and effective for the transport of highly
infectious patients and should be available. (The
location of one or two units in an area of 1500 km
radius, i.e., 2-3 hours' flying time, may suffice to
meet contingency planning needs. The units might
then be the responsibility of the central health auth-
ority and be made available on a national and inter-
national basis as required.)
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When isolators are not available, the question has to
be considered-as it should in any case-whether it is
justifiable to transport the patient at all, thereby ex-
posing others to infection. Handlers of the patient
should be fully protected with gowns, masks, goggles,
caps, and overshoes. If available, full face respirators
with biological filters that afford maximum protection
should be used.

SITUATION II.
THE ACCIDENT RECOGNIZED ONLY BY ONSET OF ILLNESS

Although the principles applicable in Situation II
are similar to those of Situation I, in respect of
isolation, surveillance, and case-finding among
contacts, certain important differences must be
recognized.

Differences from Situation I

Secondary cases. These must be anticipated, except
in infections by organisms of Risk Group III.

Dispersal ofprimary cases. More primary cases may
be expected to occur among exposed persons who, by
the time the accident is recognized, may have become
scattered nationally or internationally. These may, in
turn, give rise to their own secondary satellite cases.

Lack ofbaseline laboratory and clinical data. These
data are unlikely to be available; this further justifies
the policy already described, whereby a sample of

serum is collected at the beginning of employment
from workers likely to handle materials that are
actually or potentially contaminated with infectious
microorganisms.

Inapplicability of prophylactic treatment. The
primary case or cases cannot receive prophylactic
treatment and consequently morbidity and mortality
may be greater than in Situation I.
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