Small Group Exercises

Laboratory Biosafety and Biosecurity Workshop
Cairo, Egypt

Case A:

Chronic intracellular persistence has been postulated as the reason why mammalian hosts can remain infected for life. The understanding of virulence mechanisms used by Brucella remains sketchy. The purpose of your research is to identify eukaryotic targets for virulence factors produced by the organism Brucella melitensis. Your laboratory grows Brucella melitensis and B. abortus (attenuated vaccine strain) and then extracts, purifies, and characterizes various candidate molecules, such as cyclic -1,2-glucan.

Case B:

On a family farm, a teenage son has become ill with a respiratory illness. He has responsibility for caring for the family chickens. Several of the chickens are ill and one died two days ago. A commercial poultry farm is located a few kilometers from the family farm. News of this incident has reached your laboratory, the National Public and Agricultural Health Laboratories. They send a team from your laboratory to the family farm to collect samples for diagnostic testing. The team collects specimens and transports them back to the laboratory for presumptive testing. The testing is positive for the H5 strain of avian influenza. Your laboratory has been asked to send the specimens to international collaborators for confirmatory testing. Please be sure to consider the issues related to collecting specimens in the field, conducting the diagnostic tests, and transport.
Exercise 1: Risk Assessment
1. Assign a safety risk group to each organism in your case. Be prepared to justify your choice.

CASE A: Brucella spp. 
Safety Risk Group 3 ( Risk Group 2 for attenuated strains
CASE B: H5 Influenza 
Safety Risk Group 3
Note: See Safety Risk Groups document on CD and http://www.absa.org/resriskgroup.html
2. Assign a malicious use risk group to each organism in your case. Be prepared to justify your choice.
CASE A: Brucella spp. 
Moderate
CASE B: H5 Influenza 
Moderate; High if determined to be H5N1
Note: See Malicious Risk Groups document on CD
3. How do the proposed activities affect the risk of working with this organism?

CASE A: Brucella spp. 
· Consider hypersensitivity to Brucella cell components (see p. 41 of CDC/NIH publication Biosafety in Microbiological and Biomedical Laboratories, 4th edition, 1999; BMBL)

· Most commonly reported laboratory-acquired infection in the U.S.. 

· Primary Hazards: Exposure to aerosols; direct skin contact with cultures of infectious specimens from animals, accidental inoculation; sprays into eyes, nose and mouth, and Brucella antigens (cell components).
· Most cases of laboratory-acquired infection have involved exposure to Brucella organisms being grown in large quantities
This project will require substantial quantities of the organism to purify the various components being tested. As indicated on the MSDS (Material Safety Data Sheet), growth of cultures in large quantity increases the potential for risk of exposure. 
CASE B: H5 Influenza
Need to consider who is doing the sample collection in the field and the type(s) of samples that are being collected.
4. What other information do you need for your safety and security risk assessments? Are there other questions that you would ask to better perform a risk assessment?

CASE A: Brucella spp.
Toxicity of -1,2-glucan?
CASE B: H5 Influenza
Tissue collection in field?  Involve “team” for field work (veterinarians, epidemiologists, and other appropriate specialists)

Both

Does your facility have a containment (BSL3) laboratory?  If not, can BSL3 practices be followed in a BSL2 laboratory?

Need to know details about which procedures are used to evaluate associated risks 
Exercise 2: Risk Management – Implementing Laboratory Biosafety and Biosecurity
1. What biosafety level (or animal biosafety level, if applicable) would you recommend for this work?

CASE A: Brucella sp.:


BSL2 for attenuated strains

BSL3 for wild type strains
MSDS recommends: Biosafety level 2 practices for activities involving clinical materials (diagnostic quantities) of human or animal origin; Biosafety level 3 containment, practices and facilities for all manipulations of cultures and for experimental animal studies

CASE B: H5 Influenza

BSL2 for diagnostic work


BSL3 for culture

MSDS recommends:
· specimens may be processed for packaging and distribution to laboratories for further testing in a Containment Level 2 laboratory (BSL2) using the additional operational practices as outlined above 

· manipulations involving growth of the agent should be in a Containment Level 3 (BSL3) laboratory using Containment Level 3 (BSL3) operational practices 

· Manipulations involving growth of the agent must not be performed in the same laboratory that is simultaneously culturing material that may contain human influenza 

· PCR testing of extracted genetic material may be performed in a Containment Level 2 (BSL2) laboratory

Note: see MSDS located on CD
2. What types of laboratory features, laboratory equipment, and PPE would you recommend to mitigate the safety risk? Consider biological safety cabinets, HVAC systems, finishes, lighting, windows, gloves, laboratory coats, goggles, etc.
Both: Directional airflow, Class II Type A Biosafety Cabinet
Manipulations that may produce aerosols should be carried out in a certified biological safety cabinet 
· Centrifugation of respiratory and tissue specimens should be carried out using sealed centrifuge cups or rotors, both of which are loaded and unloaded in a biological safety cabinet 
CASE B: H5 Influenza

· Laboratory  and field workers should wear protective clothing (e.g. protective solid-front gowns, gloves, and N-95 respiratory protection) in accordance with the risk of exposure when handling specimens
· Transport of field specimens in double container to minimize likelihood of leaks; transport for confirmatory testing should conform to IATA (International Air Transport Association) shipping standards for diagnostic specimens.
3. What types of biosecurity measures would you recommend to mitigate the security risk? Consider physical security (access controls), personnel security, material control & accountability, and transport issues.

Both Case A and Case B are Moderate Risk of Malicious Use (true for Case B since it only involves diagnostic specimens) so similar biosecurity measures:

Limited access

Personnel screening – verifying credentials and experience 

Inventories and controlled access for seed stocks (stock cultures)
Transport – Professional knowledge of recipient (Are they known to your institution?  Do you have some confidence that they can work safely and securely with materials?); Notification of safe receipt

Exercise 3: Incident Response

For the following incidents, what do you think is the appropriate response?

1. You remove your cultures from the incubator and place them into a basin. Walking down the hallway, you collide into another person and drop the cultures onto the floor. The cultures spray onto you and the other person.
What is the first course of action? Does the area require evacuation? What is the procedure for cleaning the area? What medical attention is appropriate for the exposed individuals? What steps could have been taken to prevent this type of incident?

This incident occurred in a hallway with other laboratories; it is important to notify personnel in the immediate area of the incident, the need for PPE (personal protective clothing and equipment), and possible evacuation of the area. Access to the hallway should be limited to evacuation only. No other admittance should occur until the spill is removed. Notify others in the immediate area of the incident and the need for appropriate PPE. Evacuate the area then wait for 30 minutes for the aerosol to diminish or dissipate. Wearing the appropriate level of PPE, use forceps to remove broken glass and clean the area with an appropriate germicide (disinfectant). Antibiotic prophylaxis may be initiated for personnel in the immediate area, as appropriate and applicable. A follow-up evaluation should occur post-incident to better prepare for, or mitigate, possible future incidents.  
2. Your experiment runs into the evening; you are tired, hungry and decide to leave for the night. Prior to leaving you inoculate fresh cultures and put them on the shaker in the lab.The next morning you arrive at 0800 to continue the experiments after the requisite 12 hour incubation period. At the lab you realize the door is unlocked; since it was late when you left, you were tired and therefore must have neglected to lock the lab door. Upon entry into the lab you see the freezer door ajar. Before closing the freezer door you peer in and realize the boxes of bacterial stocks, which are normally in alphabetical order on racks, appear to be in disarray.
What is the first course of action? Is this an incident that should be reported? To whom? Is there an inventory that will help identify if vials are missing? What measures could have been taken to prevent this type of incident?

Notify the laboratory manager of potential theft. Notify the BSO (Biological Safety Officer); Keep in mind that only a small amount of material is required to grow a culture; an entire vial may not be missing.

Sign in/sign out sheet for access after business hours; Locks on laboratory and freezer doors.  Minimize the number of people with facility, laboratory and freezer access; minimize the number of keys for laboratoriess and freezers. Limit the number of people who know where freezer keys are stored. Limit the number of people who have knowledge of stock culture location. Don’t leave active experiments on the bench; old cultures and supernatants, etc. Materials should be autoclaved at the end of the day or inactivated (decontaminated) with sodium hypochlorite (0.25%) or some other appropriate disinfectant.  
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