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Hazard Risk

Needle stick and potential infection
from exposure

Haza rc!ous Accidental splash to the face
chemical and chemical burn

AREA au)ﬁ..)ﬁigﬁuo\sjs



a. Characterize the risks

There are various and multiple risks involved in performing laboratory testing. The risk assessment should evaluate
each risk against a standard set of criteria so that the assessed risks can be compared against each other. The criteria

should focus on both the likelihood of the undesirable incidents occurring and the consequences if those undesirable
incidents were to occur.

Pre-incident Post-incident

Incident
Likelihood Consequences
Factors that affect whether or Factors that affect the severity
not the incident happens of the incident

Source: Sandia National Laboratory Biosafety and Biosecurity Risk Assessment Technical Guidance Document, 2014.
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Risk Assessment

Very seldom is risk

assessment a black

and white issue

* Involves personal
and social value
judgments

 Everyone has
different perceptions
of risk and what is
“acceptable” Old woman or young girl?
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Likelihood

5- Almost
certain

4- Likely

3- Possible

2- Unlikely

1- Rare

Risk Matrix-Example

1- 2- 3 4

Red = HIGH RISK

Yellow=Moderate
Risk

Green= low risk

5.

Minor Moderate Major Critical Catastrophic

Consedauence
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Advantages/Disadvantages Car vs. Motorcycle Safety

Control Measure Advantages Disadvantages - oo "'" TR -

Engineering Efficient Cost

eliminatés hazard comleexity e {'

Indirect approach,

AN 4 Carsafetyis all
; ‘\ about engineering

Administrative Authority approach primarily addresses the systems
human factor ~.,f:~
Practices & SOP based Training and =

Procedures (standardized supervision h
requirements
approach)
Does not eliminate
PPE Ease of use, relative hazard, PPE fails % Motorcycle safety is
cost exposure happens_, all about PPE
uncomfortable, limits
ability
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As a general rule, consider the following as
ways to reduce risk:

Use microvolumes. Wherever possible, reduce the volumes of biological materials for analyses
by substituting small tubes (for example, microtubes, microcentrifuge tubes) and micropipetting
for large tubes/bottles and pipettes.

Avoid culture and propagation of the pathogens. Highly sensitive and specific molecular
detection methods have become available for many pathogens. Nucleic acid amplification
techniques can directly use clinical specimens without the need for culture. Using molecular
methods, a small portion of DNA/RNA of the pathogen can be amplified from a clinical
specimen, and this is usually sufficient to confirm infection. Currently, the costs of molecular
genetic methods are comparable to classical microbiological methods.

Inactivate clinical specimens before analyses. Specimens from biopsies or necropsies can often
be placed directly into special inactivating buffers (for example, thiocyanate-based buffers or
buffered formalin). These buffers make tissues non-infectious but conserve the important target
for analysis, such as DNA, RNA or protein. After inactivation, organic specimens are safer and
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Use non-infectious control and production strains. For diagnostic laboratories, the use of
positive controls is important for instrument calibration and assay verification. Depending on the
test, attenuated control strains may be available and can be substituted as positive controls for
highly pathogenic strains. Similarly, using either attenuated or recombinant pathogens that
express the antigens necessary for vaccine production will substantially reduce the biological risk
and costs of vaccine production.

Eliminating or substituting the hazard in certain procedures, for example, by using DNA or
Inactivated/attenuated strains of the biological agent to reduce the initial risk, is the most effective
means of risk reduction (Figure 3.2). However, administrative controls (for example, training,
policies, guidelines, SOPs) should be in place before beginning any laboratory work. In most
situations, selecting and implementing the right combination of risk control measures is necessary
so that they complement each other in reducing biological risks. In order to select appropriate
measures for risk control, an understanding of the purpose and strengths and weaknesses of each
measure is required. Table 3.4 shows the advantages and disadvantages of the most common risk

control measures. These features can be compared and contrasted during a laboratory risk
[T1SM]L allJ e (10 APPIopris O L O cU 101 Ul1e WOIK DIOPOSEed
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In vive propagaticn In vitre propagation MNucleic acid-bazed aszays
Pathogenic strains Atenuated strains Imactivated strains
Large velume Small velume Microvelume
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-Biosafety guild lines for laboratories handling samples or material associated
with SARS CoV-2PPT

-WHO laboratory biosafety guidance related to corona virus disease (COVID-19)
-Biosafety Laboratory Manual 4t Edition

-Laboratory Biosafety Manual 4th Edition And Associated Monograms RISK
ASSESMENT
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