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Rick Sacra departing the Nebraska Medical Center
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NIH Guidelines Section II

• Safety Considerations

• Risk assessments: (Appendix B)
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Today's Safety/Security Paradigm
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• Select Agents Regulations
• 7 CFR 331
• 9 CFR 121
• 42 CFR 73

• Executive Order 13486
Strengthening Laboratory
Biosecurity in the United States,
January 2009

• Executive Order 13546—Optimizing
the Security of Biological Select
Agents and Toxins in the United
States, July 2010



US paradigm has become

an international paradigm
1

Laboratory biosafety manual
Third edition

World Heallh Organization
Geneva
2004



Result of this paradigm...

1

• Assumption that all work with the same agent presents the
same risk

For many (perhaps most), a risk assessment is equivalent to
the agent's material safety data sheet

Assumption that achieving the prescribed biosafety level
equates to biological safety

Perception that all the facilities that work with certain select
agents should employ the same security measures

Unique circumstances seem not to matter
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This paradigm was effective...

...when the field was small and
not so complex

However, the field began to
rapidly expand in the late 1990s
and the early 2000s
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Technologies for designing
and building biological
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appear on static lists

Compels the community to
reconsider the traditional
methods of ensuring safety
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Sophisticated
biology is now
truly global
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1 High-profile lab accidents have become commonplace

4

2001 Glanders USAMRIID

2001 Anthrax USAMRIID

2004 Ebola - USAMRIID and
VECTOR (Russia)

2004 Anthrax
Albuquerque, NM

2004 SARS China, Taiwan,
Singapore

2006 Brucellosis and Q
Fever - Texas A&M

2007 FMD - Pirbright, UK

2009 Ebola Hamburg,
Germany

2009 Plague Chicago, IL





UCLA Study on Lab Safety, 2013

Almost half had experienced injuries in
the laboratory

30% of respondents had witnessed a
major injury requiring professional
medical attention

UK respondents: 66% regularly
execute risk assessments

US respondents: 25% conduct formal
risk assessments, 50% assessed risk
only "informally"



Increasing Skepticism that Bioscience is Safe

National Emerging Infectious
Disease Laboratory in Boston



Increasing Skepticism that Bioscience is Safe

National Emerging Infectious
Disease Laboratory in Boston

bu.edu

Gain of function H5N1 avian
influenza research



Complexity
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Does this approach
appreciate the
complexity of our
system?

...and everything
that could
potentially go
wrong?



Do we always
know exactly
what we're
working with?



Might the environment
in which we're
conducting work
change over time?





Safety and Security as an Administrative Function

Safety and security separated into two distinct silos

Safety and security not perceived as intellectual disciplines

A "biosafety officer" has responsibility but not authority

Absence of comprehensive management systems

Inevitable complacency toward safety and security



1 Learning Lessons from Other Industries
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Airline safety has improved by a
factor of more than 130 times over
the past 60 years
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1

Airline safety has improved by a
factor of more than 130 times over
the past 60 years

ICAO Safety Management Manual
• First edition 2003

• Third edition 2013

Organizational accident

I t
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Origins of Biorisk Management
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Laboratory Biorisk Management

1

• Depth of roles and responsibilities

• Intellectually sound, evidence-based decision making

Substantive risk assessments

Risk-based control measures

Constant effectiveness evaluation

Explicitly scalable
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Management
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Results Summary

A Risk Assessment Tool...

I- 117111x1'
File Default Charts

1.215026: Likelihood ingestion Individual

1.304 Likehhood Inhalation Individual

1.020763: Likelihood Percutaneous Individual

1.461339: Likelihood Contact Individual

0.350138: Likelihood Ingestion Community

2.456538: Likelihood Inhalation Community

1.275875: Likelihood Percutaneous Community

1.431025: Likelihood Contact Community

0.388443: Likelihood Ingestion Animal

1.553651: Likelihood Inhalation Animal

2.08349E Likelihood Percutaneous Animal

0.93682E Likelihood Contact Animal

0.349362 Consequence of Disease to Humans

1.293775: Secondary Consequence of Disease I

0.85176: Consequence of Disease to Animals

1.24215: Secondary Consequence of Disease to

0.36683: Consequence of Disease to the Comm.

1.782753: Likelihood of Secondary Transmission

11.608731: Likelihood of Secondary Transmissiod

Result Summary Question Impact

Cumulative Wei... I Relative Weight Question

0.8
0.246
0.2214
0.2
0.162
0.1476
0.135
0.102
0.102
0.102
0.0902
0.083804
0.07425
0.07425
0.07425
0.07425
0.045
0.045
0.030996
0.03
0.03
0.03
0.0165
0.00594
0.00528
0.00336
0.00264
0.00264
0.00264
0.00204
0.00192
0.00108
0.00096

Is this agent known to cause infection via inhalation in humans 0
Are aerosolization experiments being conducted as part of this pn
What is the potential for aerosols to be generated as a byproducl
Is the infectious dose (ID 50) of this agent for this route less than
Is respiratory protection used in this procedure? (surgical masks z
What is the potential and extent of a splash or spill in this procedi
Does this laboratory have procedures in place for agent handling
Are 8iesafety cabinets used in this procedure?
Is all the equipment used in this procedure with a potential to ger
Are other forms of Primary Containment used in this procedure?
What is the implemented process for the decontamination of equ
What type of material will be used in this procedure? (If the pm,
Are animals housed in a manner that is isolated or sealed to previ
Are animals handled in isolation to prevent aerosol escape (e.g. ii
Are animals transported in a manner that prevents aerosol escapi
Does this laboratory have animal handling procedures in place to
How many animals are in use in this procedure?
What is the typical size of these animals?
What is the greatest volume of material existing at one time in the
Are there more than one species of animal in use in the laborator)
Are animals which have the potential to shed infectious particles
How much waste do the laboratory animals used in this procedur
Does the institution have defined roles and responsibilities for bio
Has the institution made a commitment to safety?
Does the institution periodically review the biosafety program?
Are there procedures in place for preventative equipment maintel
Does the institution have comprehensive biosalety documentatio
Does the institution conduct biosafety drills or exercises?
Are there standard operating procedures in place for unexpected
Does this laboratory implement standard good laboratory practice
Is there a formal personal protective equipment (PPE) program in
Is there a shipping and receiving program in place at this laboratc
Are all biological agents in this laboratory inventoried?
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II. Mitigation

1

- Mitigation measures should be drawn directly from the risk
assessment, and should target the most unacceptable risks
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1

- Mitigation measures should be drawn directly from the risk
assessment, and should target the most unacceptable risks

Hierarchy of Controls
Harder to
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Substitution

Engineering
Controls

Administrative
Controls

PPE
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Pftre Effin-tive

Less Effective





III. Performance
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Atul Gawande, Harvard University
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Nebraska's Ebola Patient-Specific PPE Checklists

PPE Donning and Doffing

Ebola Patients

These are standard Nebraska Biocontainment Unit Personal Protective
Equipment procedures. These are developed to protect against Category A

agents. Therefore, they vary slightly from CDC recommendations.

UNMC"
uNivERsrry OF NEBRASKA

nebraskamed.com



Conclusion

• Need to widen the aperture of the lens that we use to
understand past biosafety/biosecurity incidents



Conclusion

• Need to widen the aperture of the lens that we use to
understand past biosafety/biosecurity incidents

• Need to learn from other communities, such as hospitals
that handled Ebola patients so well and industries that have
experienced serious and catastrophic accidents



Conclusion

• Need to widen the aperture of the lens that we use to
understand past biosafety/biosecurity incidents

• Need to learn from other communities, such as hospitals
that handled Ebola patients so well and industries that have
experienced serious and catastrophic accidents

• Need to challenge the biosafety/biosecurity status quo



Conclusion

• Need to widen the aperture of the lens that we use to
understand past biosafety/biosecurity incidents

• Need to learn from other communities, such as hospitals
that handled Ebola patients so well and industries that have
experienced serious and catastrophic accidents

• Need to challenge the biosafety/biosecurity status quo

• Need to adopt the AMP model for biorisk management




