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Presentation Notes
I am very grateful to be a part of this panel. Many thanks to Mike Pentella and APHL for including me.
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A four-year-old girl who had recently returned 
from West Africa arrived in the emergency room 
of a hospital in the northeastern United States.

She was suffering from a high fever and severe 
dehydration…

Presenter
Presentation Notes
Out of concern that their young patient might be infected with Ebola, the hospital staff sought the advice of the state epidemiologist who informed them that the girl’s illness was most likely malaria. But this information did not allay their concerns. Fearing exposure to the virus, they refused to insert an IV or perform other laboratory tests until they had a test result from the state public health laboratory.For over 10 hours, the girl waited, receiving only popsicles, while a specimen was transported to the laboratory and analyses conducted. As it turned out, the girl was positive for malaria. With this diagnosis, the hospital finally initiated treatment.The girl was fortunate: she lived. But others were not so lucky.
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“An Abundance of Caution”

The largest commercial 
laboratory companies, all 
well-versed in handling 
specimens that contain 
dangerous pathogens, 
publicly announced they 
would not accept blood 
or tissue samples from 
Ebola patients.
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Presenter
Presentation Notes
Soon after the first Ebola patient appeared in the United States, the largest commercial laboratory companies, all well-versed in handling specimens that contain dangerous pathogens, publicly announced they would not accept blood or tissue samples from Ebola patients.
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• Some indicated that their warranties 
called for “the [instrument] to be 
incinerated after its use for testing 
Ebola patients.”

• Others explained that they would 
not have their technicians service 
equipment from isolation wards 
used for Ebola patients

Laboratory Instrument Manufacturers
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Presenter
Presentation Notes
Laboratory instrument manufacturers followed suit. Some indicated that their warranties called for incineration of their equipment after use with samples from Ebola patients. Others explained that their technicians would not service equipment from isolation wards used for Ebola patients.
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2014 Compass Group Survey

• College of American Pathologists (CAP) survey 
of the Compass Group, which includes 28 health 
care systems and more than 350 hospitals
– Only 4 of 17 (24%) respondents would allow 

suspected or confirmed Ebola virus disease 
specimens into their laboratories

• One of the four would restrict testing to a BSL3 laboratory
• One of the four would discourage sending clinical 

specimens to the laboratory
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Presenter
Presentation Notes
In 2014, during the Ebola crisis, CAP conducted a survey of the Compass Group, which includes 28 health systems and more than 350 hospitals. Only four of 17 respondents indicated that they would allow suspected or confirmed Ebola virus disease specimens into their laboratories. Of those four, one would restrict testing to a BSL3 laboratory, and one would strongly discourage sending clinical specimens to the laboratory.
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Fear of Ebola Delayed Potential Life-Saving 
Treatments

• Complete blood counts, liver function tests, serum 
chemistries, and malaria tests were regularly deferred 
until there were assurances of a negative Ebola virus 
test result 

• At least two persons who tested negative for Ebola 
died from other causes
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Presenter
Presentation Notes
The consequences of this virtual shutdown of clinical laboratory testing in the US for suspect Ebola patients were not insignificant. Between July and November 2014, local health departments and healthcare providers acknowledged that complete blood counts, liver function tests, and serum chemistries were regularly deferred until there were assurances of a negative Ebola virus test result. Individuals who had recently traveled to/from Africa with fever and malaise symptoms were routinely refused malaria testing until Ebola had been ruled out. And, as a result, a majority of malaria patients in one CDC study did not receive the proper and timely intravenous antiviral treatment. In other instances, radiologic studies, such as computed tomography and ultrasound scans, or evaluation for noninfectious conditions, such as severe hypertension and tachycardia, were delayed while Ebola was considered. According to this study, at least two persons who tested negative for Ebola died from other causes because of severely delayed diagnoses and treatment.******Fewer than 30% of patients with severe malaria received intravenous antimalarialsMore than 30% of antivirals were prescribed empirically and administered orally
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Patient Care Suffered During the Ebola Crisis

Safety
concerns

Patient
care

Ebola
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Presenter
Presentation Notes
Patients with symptoms similar to Ebola’s but who did not have Ebola, or patients with recent travel histories that included Africa but who did not have Ebola, suffered during the Ebola crisis in the US. Laboratory safety concerns arguably outweighed patient care.
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• Inconsistencies in recommendations 
for handling infectious disease patients 
and their samples

• Code of Ethics of the American Society 
for Clinical Laboratory Science 
delineates duty to the patient, 
colleagues, and society

• Confusion about the nature of the 
virus led to a perception that Ebola 
represented an absolute risk

Alex Dubov, et al., 2016, “Ebola virus preparedness: emerging viruses and ethics
in laboratory medicine,” Archives of Pathology and Laboratory Medicine, 140

Biosafety Guidelines Vary Widely
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Presenter
Presentation Notes
In 2016, an article in the Archives of Pathology and Laboratory Medicine reflected on the Ebola crisis in the clinical laboratory, and showed the discrepancies among various biosafety guidelines for handling emerging infectious disease patients and their samples. For instance, the BMBL defined Ebola ass a BSL4 pathogen, and the WHO and international community was successfully treating Ebola patients in tents and safely testing Ebola patient specimens in makeshift laboratories in West Africa. These inconsistencies contributed to confusion about the nature of the Ebola risk. The authors also reviewed the AMA and ASCLS codes of ethics that articulate a duty to provide care, but noted that the duty is not limitless.The problem during Ebola was the clinical laboratory community – speaking generically – thought that Ebola represented an absolute risk.************Guidelines from WHO, CDC, NYDOH, ASM, Public Health Agency of Canada, UK Department of Health
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Public Health Response Post-Ebola

• $21M over three years to enhance laboratory 
biosafety and biosecurity across the nation
– Creation of full-time biosafety positions in 62 

public health laboratory jurisdictions
– Training and tools to support risk assessments, 

mitigation measures, and biosafety plans 
– Outreach to sentinel clinical laboratories
– CDC/APHL Biosafety and Biosecurity Program
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Presenter
Presentation Notes
What has happened since Ebola to strengthen biosafety in the United States, and to reduce the likelihood of something similar happening again in the future?The CDC invested $21M over three years to enhance biosafety and biosecurity across the nation. FY16, FY17, FY18
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Clinical and Public Health Laboratories in the US
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CMS Quality Improvement Evaluation System 

Presenter
Presentation Notes
But this funding was only a drop in the bucket – considering the size and scope of the clinical and public health laboratory system in the United States.
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Limited Regulatory Environment

• Occupational Safety and Health 
Act (1970)

• OSHA final rule on occupational 
exposure to bloodborne
pathogens (effective 1992)

• Clinical Laboratory 
Improvement Amendments 
(effective 1992)
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Presenter
Presentation Notes
What most motivates operational changes in the laboratory sector, unfortunately, is regulation. But there is an extremely limited biosafety regulatory environment in the US.OSHA General Duties Clause: “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.”The HIV crisis of the 1980s led to the passage of far-reaching regulations and guidelines in the early 1990s that reduced the potential exposure of employees to bloodborne pathogens and required the safe disposal of biohazardous waste.The CLIA regulations, which went into effect in 1992, focus on the quality and reliability of laboratory diagnostic tests, not on safety. These three clauses in CLIA refer to safety, but only generally. In summary, these clauses say that the laboratory’s environment must be appropriate for the testing performed, and that safety procedures must be established to protect employees against hazards. There is nothing in CLIA that refers to biosafety specifically, and nothing that explains how laboratory safety systems should be designed and implemented. CLIA surveyors generally do not focus on safety, and, thus, many (if not most) clinical laboratories also do not prioritize safety.
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Laboratory Exposures to Brucella in NYC, 
2015-2017

• Samples from nine separate patients resulted in
– 88 high-risk exposures
– 101 low-risk exposures
– 64 placed on prophylaxis
– 187 under serological surveillance

• Procedures done on open bench during incidents
– Venting blood cultures: 3/8 (38%)
– Streaking of solid media: 4/8 (50%)
– Catalase test: 3/8 (38%)
– MALDI TOF MS preparation: 5/8 (63%)
– Automated identification system sample prep: 4/8 

(50%)
– Median # days worked with isolate on bench: 2 (range 

1-7)

Gram stain image from Camille Hamula, PhD, 
D(ABMM), Mount Sinai Hospital, New York
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Presentation Notes
New York state has implemented its own clinical laboratory regulatory system, above and beyond CLIA, which includes safety requirements. Yet, even there, despite this added attention to the issue, biosafety issues remain a concern. Here is some data provided to me from the NYC Department of Health and Mental Hygiene that document a high number of laboratory exposures to Brucella over the last two years. Procedures done on an open bench in clinical laboratories – which is common, and not something that can be readily changed – has led to many of these high-risk exposures.***************************There have been nine patient incidents that have resulted in 88 high-risk exposures, 101 low-risk exposures, 64 individuals placed on prophylaxis, and 187 under serological surveillance. Based on studies by the NYC Department of Health and Mental Hygiene, the primary cause seems to be doing diagnostic work on an open bench top, with MALDI TOF preparation accounting for 63% of the accidental exposures. Fortunately, none of these exposures resulted in a LAI.Small, slow-growing Gram negative coccobacilli; Readily aerosolized during routine lab work; Infectious dose extremely lowSymptoms: intermittent or undulant fever; night sweats; weight loss; fatigue; and joint painBrucellosis symptoms in 7/9 (78%) patients; Brucellosis risk factors in 8/9 (89%) patients; Brucellosis not suspected by clinicians in any of patientsGram stain image from Camille Hamula PhD, D(ABMM), Mount Sinai Hospital New YorkLab exposure data from Joel Ackelsberg, MD, MPH, NYC Department of Health and Mental Hygiene, Bureau of Communicable Diseases
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U.S. Clinical Laboratory Improvement Advisory 
Committee, April 2016

Presenter
Presentation Notes
In 2016, the tri-agency CLIAC identified clinical laboratory biosafety as a critical unmet national need. CLIAC recognized the importance of the CDC’s investment of $21M in advancing biosafety in the PHL community, but lamented that the broader clinical laboratory community had really not benefited from that funding.

https://www.cdc.gov/ophss/csels/dls/biosafety/initiatives.html
https://www.cdc.gov/ophss/csels/dls/biosafety/initiatives.html
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CDC Division of Laboratory Systems
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Presenter
Presentation Notes
So what are we doing about this at CDC? A little, but not nearly enough.
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Our Work
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PREPAREDNESSTRAINING AND WORKFORCE DEVELOPMENT

INFORMATICS AND DATA SCIENCEQUALITY AND SAFETY SYSTEMS

Presenter
Presentation Notes
Last year our division reorganized and added “safety” to the name of one of our branches. Prior to 2016, our division – like CLIA – focused primarily on laboratory quality issues. These are the four technical domains – or laboratory systems – in which our division works. I will briefly talk about some of the biosafety initiatives that we have embarked on in our division. 



Quality and Safety Systems
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CDC Laboratory Safety

www.cdc.gov/LabSafety

Presenter
Presentation Notes
New CDC Laboratory Safety Portal at www.cdc.gov/labsafety Gateway to CDC’s resources for laboratory professionals across the United States and around the worldConnects website visitors with information about CDC-operated laboratoriesIn collaboration with the CDC Office of the Associate Director for Laboratory Science and Safety 

http://www.cdc.gov/SafeLabs
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DLS Laboratory Safety

www.cdc.gov/SafeLabs

Presenter
Presentation Notes
www.cdc.gov/safelabsProvide clinical laboratories guidance on biosafety strategies and practiceDevelop safety training courses for laboratory professionals nationwidePromulgate competency guidelines for public health laboratory professionals

http://www.cdc.gov/SafeLabs
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DLS Initiatives in Laboratory Biosafety

19

• New chapter on clinical laboratory biosafety for 
the 6th Edition of Biosafety in Microbiological 
and Biomedical Laboratories (BMBL)

• New guidance document “Decontamination of 
Laboratory Equipment and Instrumentation 
(QMS27)” to be developed by the Clinical and 
Laboratory Standards Institute (CLSI)

Division of Laboratory Systems

Presenter
Presentation Notes
CLSI project will start soon to develop guidance for decontamination of laboratory equipment.The project was approved by the CLSI consensus council in Jan 2018. The kick-off meeting is scheduled for June 2018, and the co-chairs are Dr James Snyder from the University of Louisville and Nick Solimo from Roche Molecular systems and the expected publication date is Feb 2021. Document Development Committee now being convened. 

http://www.mltconsultants.com/single-post/2015/01/28/MLT-Consultants-is-a-CLSI-Member-Organization
http://www.mltconsultants.com/single-post/2015/01/28/MLT-Consultants-is-a-CLSI-Member-Organization
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DLS Initiatives in Laboratory Biosafety
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• Contributing to a new e-training module on laboratory risk 
assessment for the National Ebola Training and Education 
Center (NETEC)

• Collaborating with CDC SMEs and American Society for 
Microbiology (ASM) to revise guidance for clinical and 
microbiology teaching laboratories that work with Salmonella 
Typhimurium

• Developing a manuscript with many different collaborators to 
address the critical biosafety gaps identified during the Ebola 
outbreak and the challenges associated with clinical 
laboratory biosafety

Division of Laboratory Systems

Presenter
Presentation Notes
National Ebola Training and Education Center

https://www.typeset.io/formats/
https://www.typeset.io/formats/
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Collaboration with APHL to Enhance Biosafety
in Clinical Laboratories

Objective: Evaluate public health laboratory outreach efforts 
to sentinel clinical laboratories and conduct a clinical 

laboratory biosafety needs assessment

Facilitate series of expert consultations on biosafety 
with public health and clinical laboratory professionals

Supplement data collection on remaining gaps through 
a Biosafety in Clinical Laboratories Survey

Collect and share successful models of public health 
laboratory outreach to sentinel clinical laboratories

21Division of Laboratory Systems
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Training and Workforce Development
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Biosafety Cabinet Course 

www.cdc.gov/labtraining

Presenter
Presentation Notes
BSCReleased 6/23/2017 (Almost 1 year old)Completions:                     2145 Pre/Post Average:           74% and 94%Evaluations:                        2119Course Rating:                   4.62 out of 5A biological safety cabinet (BSC) is the primary means of containment developed for working safely with infectious microorganisms. Class II BSCs, the most common cabinets used in laboratories, are designed to provide personnel protection (for you and those around you), product protection (for your samples), and environmental protection.This basic-level eLearning course provides information on the safe use of Class II biological safety cabinets. Topics covered include major parts of a BSC, how a BSC works, how to work safely inside a BSC, and what to do if there is an emergency while working in a BSC. Videos, interactive exercises, job aids, and a modifiable checklist template are included in the course to enhance the learning experience.The Centers for Disease Control and Prevention Division of Laboratory Systems is approved as a provider of continuing education programs in the clinical laboratory sciences by the ASCLS P.A.C.E.® Program. This course is approved for 1.0 contact hours. P.A.C.E.® course number: 288-007-17

http://www.cdc.gov/labtraining
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Just Released!
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Presenter
Presentation Notes
Released May 4CentrifugeReleased 5/4/2018 (less than 1 month old)Completions:                     210Pre/Post Average:           86% and 96%Evaluations:                        184Rating:                                  4.84 out of 5Another example of some of the courses we are developing:Centrifuges, which operate at high speeds, have great potential for injuring laboratory workers when used improperly. This basic-level eLearning course provides general information intended to help laboratory professionals recognize and control hazards and risks associated with centrifuge use. Topics include safe work practices and what to do in the event of an emergency.CEUs will be available.
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Coming Soon!
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Presenter
Presentation Notes
A common control used to minimize workplace exposures to hazardous chemicals and nanomaterials is the chemical fume hood. When properly used, fume hoods help protect laboratory personnel from inhaling chemical gases, vapors, and aerosols. They also serve as a physical barrier between laboratorians and the hazardous materials inside the hood. This basic-level eLearning course introduces the safe use of laboratory chemical fume hoodsCEUs will be available.



Preparedness
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Strengthening Communications

• Enhance emergency response 
communications with clinical 
laboratories through LOCS
(LOCS@cdc.gov)

• Distributed 15 laboratory 
advisories, updates, and alerts 
to 24 clinical partner 
organizations, representing 190 
countries and over 160,000 
members since July 2017

Division of Laboratory Systems

• Connecting communicators to 
collaboratively raise awareness of 
clinical and public health laboratory 
resources and information

• Reaching membership from 18 
partner organizations

• Launched website, distributed first 
newsletter, and held partnership call

27

Presenter
Presentation Notes
We are strengthening communications with our clinical laboratory partners through a number of ways. LOCS, or our Laboratory outreach communication system is a functional mailbox managed by our divisionIt provides consistent and timely communication to clinical partners during an emergency responseIt also provide updates and answer questions from clinical laboratories across the nationAnd we can distribute products, such as CMS/CLIA guidance, lab safety recommendations, emergency response guidance, training opportunities, or CDC program messages through this system.Since July 2017 we have distributed 14 laboratory advisories, updates, and alerts to 24 clinical partner organizations, representing 190 countries and over 160,000 members We have also created a new Laboratory Communicators network, whose mission is connecting communicators to collaboratively raise awareness of clinical and public health laboratory resources and information.Their first newsletter was sent out in March and they just had their first call at the beginning of this month

mailto:LOCS@cdc.gov
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Clinical Laboratory Partnership Forum
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Presenter
Presentation Notes
Created this forum with intention of talking about laboratory preparednessThe partners in the forum thought it would also be useful to discuss other laboratory topics such as laboratory workforce, informatics, NGS, etc.Forum to engage all the partners – LOCS and LCNMost recent clinical partners meeting was on May 2nd in Chicago. LOCS Clinical and public health laboratory organizations American Association for Clinical Chemistry (AACC)American Association of Bioanalysts (AAB)American Society for Clinical Laboratory Science (ASCLS) American Society for Clinical Pathology (ASCP)American Society for Microbiology (ASM)Association for Pathology Informatics (API)Association of Public Health Laboratories (APHL)American Clinical Laboratory Association (ACLA)Clinical and Laboratory Standards Institute (CLSI)Clinical Laboratory Management Association (CLMA)College of American Pathologists (CAP)Commission of Office Laboratory Accreditation (COLA)Society of American Federal Medical Laboratory Scientists (SAFMLS)Joint Commission

https://www.aacc.org/
https://www.aacc.org/
https://www.aab.org/eventcalendar.asp?CID=5&txtEventID=52&cdEventCurrentDate=3/1/2017
https://www.aab.org/eventcalendar.asp?CID=5&txtEventID=52&cdEventCurrentDate=3/1/2017
http://members.ascls.org/
http://members.ascls.org/
http://www.officediscounts.org/ascp
http://www.officediscounts.org/ascp
https://www.typeset.io/formats/
https://www.typeset.io/formats/
https://www.pathologyinformatics.org/
https://www.pathologyinformatics.org/
https://www.aphl.org/
https://www.aphl.org/
http://www.acla.com/
http://www.acla.com/
http://www.mltconsultants.com/single-post/2015/01/28/MLT-Consultants-is-a-CLSI-Member-Organization
http://www.mltconsultants.com/single-post/2015/01/28/MLT-Consultants-is-a-CLSI-Member-Organization
http://dfw.citysprint.com/about-citysprint-medical-courier-dallas-tx/
http://dfw.citysprint.com/about-citysprint-medical-courier-dallas-tx/
https://www.kfshrc.edu.sa/en/home/aboutUs/accreditationAwards/29
https://www.kfshrc.edu.sa/en/home/aboutUs/accreditationAwards/29
http://www.clma.org/ice
http://www.clma.org/ice


Excellent Laboratories, Outstanding Health

National Challenges

• Absence of clear national regulations for 
clinical laboratory safety and biosafety

• Inconsistent and/or inadequate guidance 
– Agent-based approach to biosafety
– Safety incidents basis for determining safety 

effectiveness

• Lack of preparedness for handling emerging 
infectious diseases and unusual outbreaks

29
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Presenter
Presentation Notes
Clinical laboratory medicine is a regulated industry in the US, but there are not national regulations for clinical laboratory safety and/or biosafety. Some suggest this means that clinical laboratories will not prioritize the implementation of safety, especially if they perceive it as a supplemental function and expense. Admittedly, the national guidance in this field is inconsistent and arguably inadequate. The traditional agent-based approach to biosafety has not helped the clinical laboratory community, and arguably has led to patient harm.As Ebola showed, as a national laboratory system, and because of weaknesses in biosafety, we are not prepared for handling emerging infectious diseases and unusual outbreaks in our clinical laboratories. We find ourselves with a system in which fear of the unknown may outweigh rational decision-making and the priority to deliver excellent and timely patient care.
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Closing Comments

• With the end of three years of Ebola funding, 
there will no longer be a funded CDC program 
to advance laboratory biosafety across the 
United States

• Today the United States is more assertively 
advancing laboratory biosafety internationally 
than domestically

Division of Laboratory Systems 30
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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 U.S. 
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 Centers for Disease Control and Prevention. 32Division of Laboratory 

Systems
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Thank you!

http://www.cdc.gov/
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