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Occupation Safety and Health Act of 1970
 General Duties Clause (section 5)

“Each employer shall furnish to each of his employees 
employment and a place of employment which are free from 
recognized hazards that are causing or are likely to cause death 
or serious physical harm to his employees.”

Presenter
Presentation Notes
It’s good to remind ourselves that the Occupation Safety and Health Act of 1970 articulated the General Duties Clause, stating that each employer should furnish to his/her employees both employment and a place of employment that is free from hazards that could cause death or physical harm.

I think we should ask ourselves on a daily basis if we are doing everything we can to meet the General Duties Clause.



UCLA study on lab safety, 2013

 Almost half had experienced injuries in the 
laboratory

 30% of respondents had witnessed a major 
injury 

 UK respondents: 66% regularly execute risk 
assessments

 US respondents: 25% conduct formal risk 
assessments, 50% assessed risk only 
“informally”

nature.com
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Presentation Notes
In 2011-12, the Center for Laboratory Safety at UCLA recognized a disturbing trend – increasing number of laboratory accidents – and surveyed over 2,400 scientists from around the world on lab safety in 2011-12.

Almost half had experienced injuries from animal bites to chemical or biological inhalation
^ 30% of respondents said they had witnessed at least one major injury that required professional medical attention
^ In the UK, where risk assessments are regulated, only 66% said that they regularly executed risk assessments
^ That sounds bad, but it was even worse in the US, where only 25% said that they conduct formal risk assessments, and 50% assessed risk only “informally”




Challenges in implementing biosafety…

 Historically, the scientific community has not seen safety as part of the 
intellectual process of conducting laboratory science

 Rigorous risk assessment methodologies are not well integrated into 
traditional education and training for laboratory life scientists

 Failure data is the yardstick by which safety effectiveness is measured

 Often safety accidents are blamed on laboratory workers

Presenter
Presentation Notes
When biosafety is seen as an administrative function, scientific complacency – and sometimes even derision – result.

When biosafety is practiced as an administrative function, risk assessments are often simplified to determining what biosafety level the agent is associated with.

When biosafety is practiced as an administrative function, failure date is often the only method used to determine effectiveness.

When biosafety is practiced as an administrative function, accidents are more often than not blamed on the laboratory worker(s) present at the time of the accident. The result is no reporting of near misses or other safety problems.



Learning lessons from other industries
 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

http://www.airline.ee/aviation-safety/

Presenter
Presentation Notes
According to the International Civil Aviation Organization (ICAO), the safety performance of the aviation industry has improved by a factor of more than 130 times over the past 60 years. The most dramatic improvement has been in the past decade.  2012 was the safest since 1945, with only 475 fatalities worldwide – fewer than half the 1,147 deaths in 2000.

^ Experts attribute these achievements to the publication of the ICAO Safety Management Manual, which articulates the concept of the ^ “organizational accident”, where institutional factors contribute as much or more to aviation safety as human and technological factors.  In the late 1990s, the airline industry began implementing safety management systems that establish safety targets, track performance, and identify and assess unique and situation-specific hazards and risks on a continuing basis.





Professor, Aeronautics, 
Astronautics, and 

Engineering Systems, MIT
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The concept of BRM has been influenced by Nancy Leveson of MIT, who emphasizes the essential role that management must play in creating an effective safety system.

For example, she argues that instructions and written procedures are almost never followed exactly, as operators strive to become more efficient and productive under often increasing time pressures. She believes that safety management should be a continuous effort to limit operational behavior to safe changes and adaptations – not the prevention of technological failures or human error.  

She recommends “management by insight,” reflecting differing levels of feedback relative to established objectives – not management by oversight, which is rule-based, prescriptive, and rigid.



Paul O’Neill, 
CEO, Alcoa, 

1987-2000
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Paul O’Neill’s leadership of Alcoa highlights an insight-based perspective on mitigation. He made safety the centerpiece of his tenure at Alcoa, telling shareholders in 1987: “If you want to understand how Alcoa is doing, you need to look at our workplace safety figures….”  He pledged to make Alcoa the safest company in America.  

He did it through classic management by insight. He did not allow conventional or so-called “expert” safety approaches to rule the day. He rewarded employees who identified unique safety problems and solutions that were specific to their own work environment. And then he made resources available to implement those situation-specific solutions. 

In his 13 years at the helm, Alcoa went from 1.86 lost work days per 100 to 0.2.

In doing so he also changed the culture of ALCOA. Each employee was empowered to identify ways to do things better across the board. ALCOA became one of the most respected and successful companies in the world.



Origins of biorisk management

 CWA 15793 (2008, 2011)
 ISO Standard 35001 now under 

development 

Risk 
Assessment
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BRM has been evolving for almost 10 years.  

In 2008, the European Standards Organization published a workshop agreement, known as CWA 15793, that first articulated the concept of biorisk management. Over 75 experts from 24 countries contributed to this document. It was renewed in 2011, and it is the basis for an ISO standard – ISO 35001 – now under development.  

CWA 15793 was derived from other management system standards, and it embraces the common plan-do-check-act philosophy, with risk assessment as its core principle.



Laboratory biorisk management

 Depth of roles and responsibilities 
 Intellectually sound, evidence-based decision making
 Substantive risk assessments
 Risk-based control measures 
 Effectiveness evaluation routinely integrated into the workflow
 Explicitly scalable
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BRM is a culture of rigorously assessing risks, implementing risk-specific mitigation measures, and continually assessing the performance of the system

^ Emphasizes a depth of roles and responsibilities for everyone in the institution, and ensures that the highest levels of management have ultimate responsibility
^ Priority on intellectually sound, evidence-based decision making
^ Risk assessments are substantive exercises that evaluate a facility’s risks according to its unique operations 
^ Results of the risk assessments determine which control measures to implement for specific activities
^ Mechanisms are in place to constantly evaluate the effectiveness of the control measures
^ Explicitly scalable, from the smallest hospital clinical lab to the largest research institution or vaccine production facility



The AMP model
 A management systems 

approach to safety that is 
analogous to a quality 
management system
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Presentation Notes
The core concept of the biorisk management paradigm is the simple idea of the AMP Model, depicted here as a stool.  

Assessment, Mitigation, and Performance are the three legs of the stool; each leg is equally critical for the system to be sustained.

Quality management systems are standard in our clinical labs, but generally nothing similar exists for safety.




Risk assessments are not static exercises but 
constantly iterative analyses

 What could go wrong today? Location, situation, and activity specific

 What are the likelihood and consequences of each of those risks?

 What data do we lack to make these evaluations more reliable?

 How should we prioritize those risks?

Presenter
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What does BRM look like in practice?

The scientific staff must be engaged in the risk assessment process on a routine basis. They need to be invested in the analysis and the results.

Once a rigorous risk assessment process becomes part of routine work, it is not impractical, excessively time consuming, or something that will diminish productivity. Arguably, it will improve science because everyone involved will better understand the nature of the work.



A risk assessment tool…
Zika testing process step What could go wrong?                                                               

(Specimen, reagents, equipment, 
procedures, personnel, environment)

Mitigations already in 
place

Probability 
(1-5)

Severity  (1-
5)

Risk Total Proposed 
Mitigation (if Risk 
Total ≥6)

New Prob 
(1-5)

New Sev   
(1-5)

New Risk 
Total

Package receipt and transfer 
of packages to testing area

Leaking Package

• Protocols and best 
practices for handling 
leaking packages include 
placing in leak-proof 
secondary container and 
opening in BSC and PPE: 
gloves, lab coat, safety 
glasses

3 2 5

Unexpected delivery

• Samples are shipped with 
Category B packaging safety 
measures                                                          
• All received packages are 
opened in BSC with proper 
PPE

3 2 5

Transport of Specimens 
between testing areas

Breakage of the specimen 
container

• Protocols require 
specimens to be 
transported in a clearly 
labeled, durable, shatter 
and leak-proof transport 
container directly to the 
specimen handling area of 
the laboratory. 2 2 4

Contaminated transport 
container

• Protocols require 
decontamination of 
transport container 
surfaces before and after 
each use. 2 2 4



Implementing controls extends beyond pre-
determined, generic guidance

 Can we show how our control measures reduce each of the identified 
risks?

 Are we confident that our control measures concentrate more on 
mitigating the highest risks than the lower risks?

 What measures will we use to evaluate the effectiveness of our control 
measures on a routine basis?



Adopt a performance evaluation system that is 
dynamic and inclusive

 Checklists based on the results of a risk assessment can be used to assess 
the biosafety control measures

 Routine hot washes with the laboratory staff can 
– discuss the utility and value of all of  the control measures, and 
– reveal data that can augment revisions of the risk assessment

 Incentives/rewards for those laboratory staff who identify safety issues 
and improvements 
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Presentation Notes
Using the results from performance measurement is critical to make effective changes or improvements to the system – before an accident happens. 




Keystone Initiative

uofmhealth.org
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Starting in 2003, the Keystone Initiative persuaded ICUs in Michigan to design their own simple, five-step checklist to prevent hospital infections. 

The activity-specific checklist forced doctors, for example, to verify and document that, before putting large intravenous lines into patients, they had actually washed their hands and put on a sterile gown and gloves. 




Keystone Initiative

uofmhealth.org
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The results were stunning. Within three months, the rate of bloodstream infections from these IV lines fell by 66%. The median number of infections went from 4 percent to zero. 

The Keystone Initiative estimates that, over the first 18 months, the program saved more than 1,500 lives and nearly $175M in costs. Classic performance management.  



nebraskamed.com

Nebraska’s Ebola patient-specific PPE checklist

Presenter
Presentation Notes
Checklists that are designed to track specific objectives identified in an activity-specific risk assessment, such as Nebraska’s Ebola PPE checklists, can help create a safety performance system.  

By contrast, checklists that simply track whether or not a lab has the components of a generic biosafety level do nothing to track biosafety performance.  



Conclusion
 Embrace risk assessments as iterative scientific exercises that can always 

benefit from more/better data

 Measure the effectiveness of safety systems on a routine basis

 Incentivize and normalize discussions about safety problems and concerns

 Envision biosafety as a critical part of the scientific endeavor

Presenter
Presentation Notes
Risk assessments should be iterative exercises among the scientific staff – always benefitting from more information, and always improving understanding of the nature of the work.

Measure the effectiveness of our safety systems on a routine basis – before an accident happens – so that we can adjust and improve those safety systems.

Not reporting of incidents, but routine and honest communication about safety issues.

Blaming laboratory workers for accidents must end.
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For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

Images used in accordance with fair use terms under the federal copyright law, not for distribution.

Use of trade names is for identification only and does not imply endorsement by the Centers for Disease 
Control and Prevention.

The findings and conclusions in this report are those of the authors and do not necessarily represent the 
official position of the Centers for Disease Control and Prevention.

http://www.cdc.gov/
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