
BIOLOGICAL RISK 
ASSESSMENT



By the end of this module, participants will be able to: 

 Able to list hazards and risk

 Able to describe the likelihood and consequences 

 Able to describe risk group and BSL 

 Able to demonstrate risk characterization 

 Able to apply risk assessment procedure 

Learning Outcome
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RISK ASSESSMENT IN THE NEWS



 A systematic process of gathering information and evaluating 
risks to support a risk management strategy that is informed 
by the likelihood and consequences of an inadvertent release 
of and/or exposure to biological agents 

 Essential to guide the selection of risk control measures 

 Deciding whether or not the risk is acceptable

 Purpose: To ensure risks to laboratory personnel, the public, 
and the environment are consistently minimized to acceptable 
levels

BIOLOGICAL RISK ASSESSMENT



Source: CWA 15793: 2011

RISK 
ASSESSMENT
STRATEGY

Global Biorisk Management Curriculum Library 
(GBRMC): Sandia National Laboratories 



Five steps or procedures 
based on 

Plan-Do-Check-Act cycle

FRAMEWORK RISK-BASED DECISION MAKING



Exercise 1

7



Question:

List situations that require laboratory 
personnel to conduct a risk 
assessment exercise 

Group Exercise:
Time allocation for group discussion: 10 minutes 

Choose a group member to represent the 
outcome of your discussion



Gather 
Information 

biological 
agents will be 

handled -
pathogenic 

characteristics
type of 

laboratory 
work 

and/or 
procedures 

type(s) of 
equipment

type of 
laboratory 

facility

human 
factors exist 
(e.g. what is 
the level of 
competency 
of personnel)

other factors exist 
that might affect 

laboratory 
operations (e.g. 
legal, cultural, 
socioeconomic, 

public perception)

INFORMATION 
GATHERING

Presenter Notes
Presentation Notes
What is the title of this slide? Information gathering?



METHODS OF INFORMATION GATHERING



AGENT
 What is known about the agent?

 Pathogenicity – ability to cause disease

 Virulence – degree of pathogenicity

 Host range – restricted or broad, human, animals, plants

 Communicability – are there reports of epidemics or 
laboratory infections?

 Transmission – means (e.g. direct contact, vector borne) 
and routes (e.g. ingestion, inhalation)

 Environmental stability – e.g. resistance to disinfection



AGENT (Cont.)

 Additional agent factors:

 Toxicity

 Is the agent associated with cancer (e.g., 
Hepatitis B virus associated with liver cancer)?

 Does the agent or by-products induce allergic 
reactions (e.g., Penicillin)?



Pathogen Safety Data Sheet



Laboratory-Associated Infections and Biosafety
DAVID L. SEWELL*
Pathology and Laboratory Medicine Service, Veterans Affairs Medical Center, and Dep

ROUTES OF LABORATORY EXPOSURE



Risk = Likelihood x Severity 

The risk associated with the hazard is 
defined as the combination of the 
likelihood of an incident and the severity 
of the harm (consequences) if that 
incident were to occur Li
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R = f (L, S)

Risk Equation
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LIKELIHOOD  (PROBABILITY)
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 The probability of an incident (that is exposure 
to and/or a release of a biological agent) 
occurring in the course of laboratory work

 Assess with consideration of existing control 
measures 



RANGE OF CLASSIFICATION 
FOR LIKELIHOOD

Rare: almost impossible to occur 

Unlikely: not very possible to occur 
Possible: might occur 
Likely: very possible to occur 

Almost certain: highly probable to occur 



FACTORS ASSOCIATED WITH A HIGH LIKELIHOOD
OF INCIDENTS OCCURRING
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CONSEQUENCES (SEVERITY)
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Definition:
The outcome of an incident (exposure to and/or 
release of a biological agent) of varying severity 
of harm, occurring in the course of laboratory 
operations. 

*  Has no bearing on existing control 
measures in place



RANGE OF CLASSIFICATON FOR 
CONSEQUENCES
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Negligible: Trivial incident or near-miss requiring reporting and 
follow up 

Minor: Incident with self-limiting consequences 

Moderate: Incident that requires medical treatment and/or has 
insignificant environmental consequences 

Major: Incident with potential lost time due to infection but a 
non-permanent consequence and/or limited 
environmental impact 

Severe: Potential fatality or serious illness with permanent 
disability and/or serious environmental impact 



FACTORS ASSOCIATED WITH GREATER 
CONSEQUENCES IF AN INCIDENT 
WERE TO OCCUR
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Risk Matrix
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 Risk assessment matrix defining 
the risk based on the likelihood 
of exposure and/or release and 
the consequences 

 “acceptable” level of risk in the 
laboratory is usually referred to 
as “risk tolerance” - work to be 
considered safe enough to 
proceed



Exercise 4
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Consider the risk if you are…
R = f (L, S)

Conducting a PCR test for COVID-
19 patient samples
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Consider the risk if you are… R = f (L, S)

Preparing for acid-fast bacilli (AFB) smear 
microscopy examination using BSC 



Consider the risk if you are…
Processing blood samples of a healthy 
adult subject on an open bench 

R = f (L, S)
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Handling Brucella culture 
in an open bench 

Consider the risk if you are…
R = f (L, S)
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Conducting animal inoculation 
using SARS CoV2 virus 

Consider the risk if you are… R = f (L, S)
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Risk assessment requires 
careful judgment!
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