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Barthold.  Introduction: Hidden Costs of Biodefense Research, pp. 1-3

The threat of infectious diseases to human civilization can be associated with increasing populations, poverty, politics, religious zealotry, despair, travel, environmental degradation and intensive farming.  Also, bioterrorism is another means of transmission and spread of infectious agents. Bioterrorism overshadows accepted terror of AIDS, tuberculosis, malaria, influenza, and emerging and re-emerging infectious diseases.  NIH budget doubled over last 5 yrs.  Not enough money is generated to support basic research at NIH.  After Sept 11, 2001, 1.7 billion became available for biodefense research.  Project Bioshield will provide $6 billion over the next decade and Health and Human Services will invest nearly $15 billion, total spending all government agencies will exceed $22 billion.
A shift of NIH philosophy from funding basic biomedical research, to politically directed with interest on deliverables (vaccines and therapeutics).  Investment in infrastructure (8) regional Centers of Excellence Biodefense and Emerging Infectious Disease Research, (9) Regional Biocontainment Laboratories for biosafety level (BSL) 2-3 containment, and two National Biocontainment Laboratories for BSL2-4 containment.  The hidden costs are regulatory, inspection, biosafety, waste management, record keeping and bureaucracy.  "Select Agent" qualification would stifle research progress and hurt, rather than help, public health.  Animal health and welfare programs are vulnerable at a time when they are most needed.

Questions
1.
Who was the first observer to record and influenza pandemic in 412 B.C.?

A.
Achilles

B.
Apollo

C.
Imhotep

D.
Hippocrates

2.
The influenza pandemic of 1918 occurred on global scale and resulted in how many deaths?

A.
100 million

B.
100 thousand

C.
40 million
D.
40 thousand

3.
Of the last 12 emerging infectious diseases, how many of them were zoonotic?

A.
7

B.
9

C.
11

D.
12

4.
Which of the following factors does not to creating and opportunity for emerging and re-emerging pathogens?

A.
Increasing populations

B.
Poverty

C.
Travel

D.
Decreased farming

5.
How many people out of the 22 cases of Anthrax scare (Post Office) died?

A.
5
B.
10

C.
15

D.
20

6.
Which one is not associated with the Hidden Cost?

A.
Cost of regulation and inspection

B.
Cost of biosafety and waste management

C.
Cost of record keeping and bureaucracy

D.
Cost of training and human resources

Answers
1.D, 2. C, 3. C, 4. D, 5. A, 6. D.

Gonder.  Select Agent Regulations, pp. 4-7

Due to potential threat of biological agent use by terrorist, laws have been enacted and regulations developed to ensure the appropriate use of specified "select agents and toxins" for legitimate research.

Antiterrorism and Effective Death Penalty Act of 1996 contains a list of biological agents that have the potential to pose a severe threat to public health and safety and to establish and enforce safety procedures for the transfer of listed agents.

USA PATRIOT Act of 2001 and the Bioterrorism Preparedness Response Act of 2002 established general regulatory framework for handling of biological materials in the US.  It is illegal in the US for anyone to possess any biological agent for any inappropriate research.

The Centers for Disease Control and Prevention (CDC) implements the act for Department of Health and Human Services.  Animal and Plant Inspection Service (APHIS) fulfils that role in the USDA.

Key Regulations and Definitions

· Title 42 Code of Federal Regulations Part 73 used for human pathogen studies

· Title 7  Code of Federal Regulations Part 121 for plant or animal pathogens

Select agents are dangerous pathogens, which include viruses, bacteria, rickettsiae, fungi and toxins that are considered by CDC to have the potential to pose substantial harm to human health.

"High consequence livestock pathogens" have the potential to pose a severe threat to animal or health or animal products, or those posing threat to plant health or products by USDA

Overlap agents are agents that appear on both the CDC and USDA lists

Entity is a government agency, institution, corporation wishing to possess, use receive, or transfer any select agent within or outside of the US.

Restricted Person is anyone who is under indictment for or has been convicted in any court of a crime punishable by imprisonment for a term exceeding one year; is a fugitive from justice; is an unlawful user of any controlled substance, is an alien illegally; is mentally defective; is an alien that is from a terrorist supported country; has been dishonorably discharged form US armed forces.

Registration Requirements

Entities possessing biological agents must register with CDC or USDA and must demonstrate safety and security standards for these agents.

Responsible Official (RO) is responsible for ensuring compliance with the regulations including: developing emergency plans, approving access to individuals, personnel training, approval for transfer of select agents, timely notice of theft, records and accounting, select agent diagnostics, verification. Usually the biosafety officer or senior management official of the facility.

List of all select agents and toxins it intends to possess, use or transfer. Names of individuals and select agent they have access must be listed.
Registration valid 2 to 3 yrs.

Security Risk Assessment and Definitions

All entities and personnel must have an approved security risk assessment.  Purpose is to determine whether an individual is a restricted person.  Last 5 yrs.

Non-laboratory workers can be escorted and documented.

Safety

Each facility must implement a safety plan, BMBL, Guidelines for Recombinant DNA.  Annual inspections, documented, no drug resistance trait studies for select agents.

Security Plan

Section 73.11 of 42 CFR 3 develop and implement a security plan: inventory control, education and experience, cleaning and maintenance, security procedure training, controlled access, provision for loss of compromise of keys, inspection of all packages entry and exit, protocol for intra-entity transfer

Emergency Response

The emergency response plan must address the following: hazards of agents, spreading agents, outside party coordination, personnel roles, emergency recognition, safety distance, site security, evacuation routes, decontamination, emergency medical treatment, alerting, PPE, pathogen specific procedures.

Record Keeping

RO must maintain complete records relating to the activities involving select agents and toxins for 3 years.

Questions
1.
Who grants access for pharmaceutical companies to work with Anthrax?

a.
USDA

b.
CDC

c.
APHIS

d.
FDA

2.
Who grants access for an academic institution to work with Foot and Mouth Disease?

a.
USDA

b.
CDC

c.
FDA

d.
DHHS

3.
Which item below will restrict a person from access to select agent clearance?

a.
Illegal drug use

b.
Traffic tickets

c.
Exchange student from France

d.
Military training

4.
Which one below was the first regulation on select agents?

a.
Antiterrorism and Effective Death Penalty Act

b.
USA Patriot Act

c.
Bioterrorism Preparedness Response Act

d.
Antiterrorism and Biological Control Act

5.
Who is responsible for approving the transfer of select agents or toxins in an academic institution?

a.
Investigator

b.
Attending Veterinarian

c.
Dean=20

d.
Responsible Official

Answers: 1. B, 2. A, 3. A, 4. A, 5. D

Jaax.  Administrative Issues Related to Infectious Disease Research in the Age of Bioterrorism, pp. 8-14

Introduction

· Infectious disease (ID) research was in decline as smallpox, polio and other diseases were eradicated.  These diseases are now making a startling comeback.

· Research was focused on metabolic, nutrition, cancer, aging, and heart disease.  

· However, emerging disease like filovirus, HIV, hepatitis C, monkey pox, and SARS as well as drug resistant strains of TB and malaria has lead to a need for ID research.

· Events of 9/11 and the anthrax letters following, caused Americans to fundamentally shift their thinking.  Because we feel vulnerable to terrorist attacks, there is a threat from infectious diseases that have no cure or treatment, which lead to a 30-fold increase in funding for bioterrorism research from DHHS in 2004.

· Research in these ID fields can pose a threat to the researchers and laboratory workers and general public. There are strict new laws to protect people from “select agents” but they cause significant regulatory burden and compliance cost.

Working with Select Agents

· Two new laws impact ID research in the wake of 9/11:USA PATRIOT Act of 2001 and the Public Health Security and Bioterrorism Preparedness and Response Act of 2002.  This law implements the DHHS regulation of Possession, Use, and Transfer of Select Agents and Toxins (42 CFR Part 73).

· The Select Agent Program gives the CDC and USDA responsibility to regulate the possession, use, and transfer of select agents.

· Facilities wanting to use these agents must register with an appropriate agency.

· CDC covers agents considered a threat to human life

· USDA covers agents that are a threat to animal or plant life

· Overlap agents are a threat to both and the facility can choose who to register with.

· In the program, documentation must be made of the following provisions: Perimeter and interior security, employee access, threat and risk assessments, agent handling, storage,, transport, data management, biocontainment, decontamination and waste management, accountability, emergency strategies, and employee background checks.

· Employee background checks are done for all people having access by the Department of Justice. People with any criminal background, illegal aliens, people with dishonorable discharges from the military, alien nationals, fugitives, mentally defective, or suspected of committing a federal crime of terrorism by the government can not have access to select agents.  

· Any loss or unsafe use of select agents falls on the institution.  Recent thefts of select agents caused felony convictions of the PI and fines to the institution.  Institution has the responsibility and mandated safeguards must not be left to accident, intent, or chance.

Dual-Use Factor

· This is a theory that legitimate research could be used to threaten pubic or national health.

· The DHHS Secretary created the National Science Advisory Board for Biosecurity (NSABB) will provide guidance to improve biosecurity for possible dual-use research.

Immunoprophylaxis

· Vaccines can be used as another layer of protection for at-risk laboratory workers.

· United States Army Medical Research Institute of Infectious Diseases (USAMRIID) maintains a Special Immunization Program (SIP) for this purpose.

· Vaccines are FDA approved and available for diseases like:  yellow fever, smallpox, hepatitis, encephalitis, rabies, and anthrax.

· Vaccines can also be used under Investigational New Drug (IND) programs and these vaccines include:  VEE, EEE, WEE, botulinum, and Rift Valley Fever and soon Q fever and tularemia.

· Other agencies can negotiate to obtain vaccines in the SIP at USAMRIID.  There are costs and considerable application processes.  These are $10-15K.

Critical Factors in the Administration of an ID Research Program Coexisting with the Community

· The public is understandably nervous and concerns about ID research.

· Institutions must be prepared to interact with the community and answer necessary questions to provide information and assurance.

· This includes getting competent spokespeople, informing community leaders and getting emergency personnel like firefighters involved.

Biocontainment Construction and Operating Costs

· BSL-2 has 58% efficiency and costs $250-280/gross square foot (GSF)

· BSL-4 has 25% efficiency and costs $800/GSF

· Costly features are:  autoclaves, special autoclavable caging, biosafety cabinets, fume hoods, HVAC, decontamination, dunk tanks and waste treatment, airlocks, HEPA filters, water treatment, redundant facilities, emergency, PPE and laundering.

Time and Productivity

The higher the BSL the longer everything takes and the more time consuming the duties are.  This is because so many tasks take time to ensure that a worker does not hurt or expose themselves.

Hiring, Training, and Retaining Skilled Personnel

Employees that have the desire, expertise, experience, temperament to work with ID research will be in short supply.

Evolving Compliance Standards

A new BMBL (Biosafety in Microbiological and Biomedical Laboratories) is being produced to reflect all of the changes.

Animal Welfare

· Purposely infecting animals with ID for the purpose of looking for cures/preventions is an animal welfare concern.

· Places stress on PIs, staff, IACUCs and administrators.

· This can be emotionally draining and difficult for people working with the animals to see these animals suffering from disease.

· All regulatory and accreditation standards still apply to biocontainment research.

Physical security

· Increased security because institutions conducting such research can be a target for attacks by people trying to get the agent being used.

· May need to get 24 hour staffing, closed circuit TV, etc.

Emergency Services:  Fire, Police, Medical Personnel

First responders must have the necessary information about the hazards being used and an analysis of plausible risks must be conducted.

Occupational Health and Safety

· May have to get more access to occupational health physician, nurses, or clinics.  

· Keep all exposure routes in mind, such as sharps, skin, oral, ocular, aerosol exposures

· PPE is the last resort, use only AFTER other controls (such as engineering controls) have failed.

· Follow OSHA guidelines, as for respirator fit testing and other regulations.

Infectious Disease Research in Academia

· New funding to two different national biosecurity labs and 11 regional biosecurity labs.  Help address the fight against terrorism and strengthen our biosecurity.  In addition, these institutions will also study emerging infectious disease.

· There is a “cultural divide” between academia and the intelligence community.  Academic-types have a mistrust of the government dating back to Vietnam and Watergate.  They also feel the need in academia to be open and share information for the sake of science over national security concerns.

· In academia there are special concerns as students seem to rapidly turn over and are often international.

Summary

New research programs have to overcome public health and biodefense challenges.

QUESTIONS

1.
What are the names of the two recently passed laws that impact infectious disease research?

2.
Who must you register select agent use with?

3.
What does the term dual-use refer to in infectious disease research?

4.
Name the following acronyms.

a.
USAMRIID

b.
SIP

c.
NSABB

d.
BMBL

5.
What is the largest animal welfare concern with ID research?

6.
What routes of exposure must be considered when dealing with ID research?

ANSWERS
1.
USA PATRIOT Act of 2001


Public Health Security and Bioterrorism Preparedness and Response Act of 2002

2.
CDC if agent is of human health concern


USDA if it is of plant or animal health concern

3.
That people may pose as legitimate researchers under the pretence of getting access to select agents to do harm to people or a government.
4.
a.
United States Army Medical Research Institute of Infectious Diseases


b.
Special Immunization Program


c.
National Science Advisory Board for Biosecurity


d.
Biosafety in Microbiological and Biomedical Laboratories
5.
Emotional and public concern over animals infected with diseases.

6.
Sharps, skin, oral, ocular, aerosol


Patterson and Carrion, Jr.  Demand for Nonhuman Primate Resources in the Age of Biodefense, pp. 15-22

The US Food and Drug Administration (FDA) has established new guidelines for testing vaccines and therapeutics of select agents – those pathogens that the government has determined are potential biological weapons. The FDA has ruled that stockpiles of vaccines and therapeutics can be generated if the treatment has been determined to be effective in two different animal models. One animal model will most likely be nonhuman primate. Selected agents and emerging pathogens that would most likely require the use of nonhuman primates are described.

 

Viruses
Filoviruses - negative sense single segmented RNA viruses

· Ebola virus (EBOV) and Ebola-Reston virus

· Marburg virus (MARV)

NHP preferred animal model for the study of human filovirus – baboons, African green monkeys, and rhesus and cynomologus macaques. Rodent vaccine models not predictive of vaccine efficacy in NHP.

 

Arenaviruses - bisegmented single-stranded RNA viruses that cause hemorrhagic fevers.

· Lassa arenavirus (LAV) is the most highly pathogenic arenavirus. Natural reservoir is the rodent species Mastomy natalensis. No currently approved vaccine available.

· Argentinian hemorrhagic fever (Junin virus) has been identified in several rodent species including Calomys musculinus. A live attenuated Junin virus vaccine, Candid-1, has proven safe and effective in guinea pigs and NHP trials.  Human clinical trials have shown efficacy.

· Bolivian hemorrhagic fever (Machupo virus) reservoir is Calomys callosus.  Rhesus macaques and African green monkeys demonstrate clinical signs similar to the human disease.

· Venezuelan hemorrhagic fever (Guanarito virus) is carried by Zygodontomys brevicauda. No NHP model described to date.

· Sabia virus was isolated in Brazil from a fatal human case. No NHP model described to date.

· Lymphocytic choriomeningitis virus is the prototype of the family. 

                        

Bunyaviruses – trisegmented negative sense RNA viruses

· Hantaviruses

· Hemorrhagic fever with renal syndrome (in Eurasia)

· Sin Nombre virus – hantavirus pulmonary syndrome (Southwestern U.S.)

· Andes virus  - first known hantavirus to show human-to-human spread; all others are rodent borne.  Cynomologus and rhesus macaques have been used to study this virus.

· Nairovirus

· Crimean-Congo hemorrhagic fever is associated with tick bites, and can be transmitted nosocomially.  No vaccines or therapeutics.

· Rift Valley fever first identified in Egypt in 1977, and is continuing to spread.  Humans and rhesus macaques develop viremia, liver damage, and can suffer more serious illness with hemorrhagic disease.

 

Paramyxoviruses – single-stranded negative sense RNA viruses

· Nipah virus was first isolated in 1999, when the virus crosses from bats to pigs. The virus caused encephalitis in infected humans, with up to 40% mortality. Currently there is no prophylaxis or vaccine available.  There is a hamster model.  

 

Other Emerging Viruses

Severe Acute Respiratory Syndrome (SARS)

· Currently there are 12 candidate vaccines in development. Reports of SARS infection in cynomologus macaques are proving controversial, and other animal models demonstrate variable clinical features at best.

 
Monkeypox

· The first reported human cases in the US were reported in May and June 2003. The infected was acquired from prairie dogs (Cynomys spp.) that became ill after contact with various exotic African rodents shipped from Ghana to the US in 2003. Disease research has been limited due to the rare nature of the disease and because no descriptions of naturally acquired animal infections exist. NHP research has examined the role of interferon in limiting disease severity. 

 
Flaviviruses – positive sense, single-stranded RNA viruses

· Dengue virus: Endemic in much of South America and Asia. No commercial vaccine available. There is no suitable animal disease model for vaccine testing, will eventually require NHP.

                        
Arbovirus

· West Nile virus: Emerged in eastern North America in 1999. Causes viremia in humans.  First case of transfusion transmission was documented in 2002. Vaccine development will eventually require NHP.

 

Bacterial Pathogens

Bacillus anthracis – gram-positive bacillus that infects humans and animals. Three forms of infection: cutaneous, inhalation, and gastrointestinal. Inhalation anthrax is the most fatal form, due to septicemia and toxemia. The bacterium makes three proteins: edema factor, lethal factor, and protective antigen (PA). Historically rhesus macaques have been used to study inhalation anthrax. Recently cynomologus macaques have been used.

 

Francisella tularensis – gram-negative coccobacillus, causes tularemia. Zoonotic disease spread from infected reservoirs and other small vertebrates through direct contact or transmission from an anthropod vector. A live vaccine strain (LVS) was developed in the 1960’s, but needs more research and is not currently available in the US. Murine models have been used to study early chemokine responses. NHP models may be needed for pathogenesis studies.

 

Yersinia pestis – gram-negative bacillus, causes “the plague.”  Zoonotic disease transmitted through the bite of an infected flea, and less commonly through handling and consumption of infected animal tissue. Three forms – bubonic, septicemia, and pneumonic plague. Two vaccines are currently available. Previous vaccine and pathogenesis studies have used African green monkeys and vervets.

 

Questions:

1. True or False: Ebola-Reston virus is associated with human disease and is spread through large droplets and/or small-particle aerosols. 

2. Why are nonhuman primates the preferred animal model to study human filovirus infection? 

3. Which arenavirus is the most pathogenic? 

4. Name two other arenaviruses. 

5. True or False: Hantaviruses cause hemorrhagic fever with renal syndrome and hantavirus pulmonary syndrome. 

6. Nipah virus is a potential bioterrorism agents based on (choose all that apply): 

a. it cannot be produced in large quantities in cell culture 

b. it has the potential for aerosol infection 

c. outbreaks cause low mortality 

d. highly virulent virus spreads easily among pigs and is easily transmitted to humans 

e. there is tremendous economic loss to pork producers 

f. Nipah virus can cause acute infection, as well clinical relapses months and years after infection 

7. When did the SARS outbreak occur and how many cases results from it? 

8. Are there vaccines available for SARS? 

9. From what mammal did humans contract monkey pox in the US? 

10. Name two flaviviruses. 

11. What are the three forms on anthrax infection? 

12. Why is inhalation anthrax the most fatal form of the disease? 

13. How is tularemia transmitted? 

14. Is there a commercially available vaccine for tularemia? 

15. Plague is caused by _______ __________. 

16. What are the three forms of the disease? 

17. Is there a vaccine available for plague? 

 

Answers

1. False, Ebola-Reston virus has NOT been associated with human disease.  It is spread through large droplets and/or small-particle aerosols. 

2. NHPs are the preferred animal model to study human filovirus infection because those animals are fatally infected with EBOV and MARV. 

3. Lassa arenavirus (LAV) 

4. Argentinian hemorrhagic fever (Junin virus), Bolivian hemorrhagic fever (Machupo virus), Venezuelan hemorrhagic fever (Guanarito virus), Sabia virus, and Lymphocytic choriomeningitis virus. 

5. True 

6. b, d, e, f. 

7. 2003, 9098 cases, including 774 deaths 

8. There are 12 candidate vaccines in development. 

9. Prairie dog that had been in contact with various exotic rodents shipped from Ghana to the US in 2003. 

10. Dengue virus and West Nile virus 

11. cutaneous, inhalation, and gastrointestinal 

12. The rapid onset of death in inhalation anthrax is due to septicemia and toxemia. 

13. It is spread from infected reservoirs and other small vertebrates through direct contact or transmission from an anthropod vector. 

14. No 

15. Yersinia pestis 

16. bubonic, septicemia, and pneumonic 

17. yes, there are two vaccines currently available. 

Frasier and Talka.  Facility Design Considerations for Select Agent Animal Research, pp. 23-33

42 Code of Federal Regulations (CFR) 73 and 9 CFR 121 list select agents and regulations regarding their use. The regulations also refer to several other references: 

· The CDC/NIH's Biosafety in Microbiological and Biomedical Laboratories (BMBL)
· The USDA's Animal Research Services, Facilities Design Standards 242.1
· The NRC's Guide for the Care and Use of Laboratory Animals
· The NRC's Occupational Health and Safety in the Care and Use of Research Animals
· The NIH's Guidelines for Research Involving Recombinant DNA molecules
· The NIH's Design Policy and Guidelines for Laboratories and Vivaria
· The NIH's Model Commissioning Plan and Guide
The first step in designing a containment facility is a risk assessment (described in BMBL), based on the specific agents to be used. Containment must be ensured even in emergencies. Necessary facility features to mitigate risk are then developed, SOPs are drafted, and the budget is developed based on these. Address any desired flexibility of the facility in terms of different species, and different levels of containment, in these planning stages. After assessing the agent and risk, next consider issues relating to primary containment of the animals, and secondary containment, and personal protective equipment. Finally, look at features necessary for decontamination and methods to test efficacy. 

USDA agents requiring BSL-3 agricultural (Ag) containment must also assess the risk to the animal-based food supply. Because larger animals can't be contained in laminar flow isolation cages or biosafety cabinets, most BSL-3 Ag work must use BSL-4 guidelines outlined in BMBL.

In 1995 the Interagency Security Committee was established to develop construction standards for new federal office buildings (the ISC Security Design Criteria). After 9/11, the NIH developed security design guidelines in support of the National Institute for Allergy and Infectious Disease's Program for Regional and National Biocontainment Laboratories (RBL/NBL). These criteria specify that a threat and risk assessment (TRA) must be performed to determine whether the facility may be a target for certain groups, potential consequences of an attack by these groups, and how to mitigate these. 

Overlap agents are those that are researched in both agricultural and non-agricultural facilities. Table 1 in the original article is reprinted from the USDA's Facilities Design Standards 242.1M, and lists features necessary for BSL-1 through BSL-4 facilities, and BSL-3 Ag facilities. This table reinforces the fact that BSL-3 Ag facilities must be constructed very much like BSL-4 facilities. 

Some features are very useful in large animal facilities. For example, placing mechanical spaces above and below containment allows easier inspection of effluent piping below, and HEPA housing above. Consider appropriate materials for containment enclosures. Ensure that animal movement is looked at carefully when designing the facility. The Handbook of Facilities Planning (Ruys 1991) can help with this. Penning and gating systems are very important in animal movement, and mock-ups should be constructed and tested. Decide on solid waste disposal methods. Since incineration may be precluded by environmental concerns, thermal and alkaline tissue digestion systems are alternatives. Finally, the design should include spaces for the staff to relax. 

Mock-ups and computational fluid dynamics (CFD, the study of fluid motion through particle analysis) are often used to help design the facility. CFD can help analyze airflow, temperature, and particle movement within a space.

Certainty of outcome is a concept that describes completing the facility design to ensure that it can provide successful containment and gain APHIS approval. The Agricultural Research Service's guidelines state that a facility must pass a pressure decay test.  

Commissioning is the act of verifying that the facility will perform as stated. All parties (including the owner, architect, etc.) should participate in this. Commissioning should include design document reviews, and testing of the areas to be commissioned. Any problems should be documented and then resolved. Staff should be trained. The National Laboratory Training Network, sponsored by the CDC and the Association of Public Health Laboratories, can help with training. In addition, the National Center for Infectious Disease sponsors an Emerging Infectious Disease Laboratory Fellowship Program that can train scientists. 

To gain approval, the facility must apply to the CDC if using Department of Health and Human Services agents, and to APHIS if using USDA agents. For overlap agents, either agency can be used. 

Questions: 

1.
T/F: BSL-3 Ag facility features are very similar to those in BSL-3 facilities. 

2.
T/F: Mock-ups of animal enclosures and gates are typically a waste of time and money. 

3.
How can computational fluid dynamics be useful in facility design? 

4.
What is a good first step in designing a facility?

Answers:

1.
False

2.
False

3.
CFD can help analyze how airflow, temperature and particle movement within facility spaces.
4.
Performance of a risk assessment based on the agents to be used
Copps.  Issues Related to the Use of Animals in Biocontainment Research Facilities, pp. 34-43

With the recent increase of government funding for research in bioterrorism agents, the need for high-level biocontainment  (CL3/CL4 or ABSL3/ABSL4) has increased concomitantly.  When designing research projects that utilize high containment, facility design, research needs, animal health concerns, and personnel needs and training must be addressed.

Issues to address when designing a facility include:  which agent(s) will be used, current and emerging construction and regulatory guidelines, and organizational/regulatory standards such as GLP (good laboratory practices), GMP (good manufacturing practices), and International Organization for Standards.  In addition, public concerns dictate higher standards of security and more accountability for high-level containment agents. Recommended design features include: floors, walls, and ceilings that are easily cleaned and sterilized and impervious to water, anterooms for donning of equipment, HEPA filtration of exhaust air, body showers and chemical showers, and HVAC that is monitored and controlled both centrally and locally, and alarms to indicate loss of backup power systems, fire, and loss of negative air flow.

Research needs within these facilities include: fulfillment of legal requirements for animal housing and use of these infectious agents and identification of sampling procedures.  Sampling in higher level containment is affected by:  the limitations of the personnel protective equipment that must be worn (in general procedures take longer in higher level containment), the need for trained staff, the potential need for further treatment after biological sampling (irradiation, formalin fixation, etc), and the requirement to minimize the use of sharp objects.  Staff training should be performed in mock exercises at low-level containment.  In addition, handling of animals without proper restraint or protection must be minimized.  Restraint can involve forceps, chemical restraint, gating systems, snares, ropes, slings, safety or armored gloves.

Animal husbandry that must be addressed in high-level containment includes: the requirement for high quality healthy acclimatized animals which may include areas outside of the containment for testing, treatment, and acclimatization prior to housing in higher level biocontainment, treatment and disposal of animal waste, group housing of animals, caging design, provision of feed, delivery of potable water in a manner to prevent retrograde movement of water, and routine cleaning of rooms.  Cleaning of rooms can be performed with a high volume-low pressure washing system or a high pressure - low volume system.  The high volume system results in a large volume of contaminated water that may require treatment prior to disposal; while the high pressure system may risk aerosolizing the agent.

Questions

1.
What are some of the government documents that should be referenced for use of infectious agents in animals?

2.
What is the Canadian designation for US ABSL?

3.
What autoclave temperature is necessary for treatment of prion contaminated materials?

4.
What does the abbreviation HEPA stand for?

Answers

1.
Canada:  Health Standard and Veterinary Standard Regulations.  US: USDA/APHIS standards and Biosafety in Microbiological and Biomedical Laboratories.

2.
Canadian Containment Levels (CL)

3.
132=BAC

4.
High efficiency particulate air

Brown and Abee.  Working with Transmissible Spongiform Encephalopathy Agents, pp. 44-52

Research programs on prion diseases are becoming more and more common.  Because these agents display a unique resistance to conventional disinfection methods and the possibility of use as bioterrorism agents, there are special concerns about working with these agents. 

The infectious agents that cause transmissible spongiform encephalopathy (TSE), or prion diseases, are not fully understood.  Included in these most studied diseases are scrapie in sheep and goats; Creutzfeldt-Jakob disease (CJD) and variant CJD (vCJD), both in humans; bovine spongiform encephalopathy (BSE) in cattle; transmissible mink encephalopathy (TME) in mink; and chronic wasting disease (CWD) in deer and elk.  These agents are studied in animals, both the native species and in laboratory animals, and in vitro.  Employees working with infected tissue or animals should take precautions to avoid infecting themselves.  These precautions include common sense laboratory practices, including. wearing cap, mask, gown, and gloves, no mouth pipetting, avoid penetrating injuries, contamination of abraded skin, and ingestion.  Central nervous system tissue contains much greater concentrations of infectivity than other tissues, but all tissue manipulations should occur under a negative pressure laminar airflow hood.  TSE agents have remarkable environmental durability; they can survive in soil at least 3 years.

Decontamination of an area or equipment after working with TSE agents is very difficult.  Inactivation requires chemical exposure to high concentrations of either sodium hypochlorite or sodium hydroxide, or physical exposure to steam or dry heat at temperatures higher than are customarily used for conventional pathogens (134 C and >600 C, respectively).  Governmental standards for working with these agents vary from country to country.  In the US, modified BSL-2 conditions are required (BSL-2 conditions plus a laminar airflow hood) for all TSE agents except BSE, which must be handled at BSL-3.  Laboratories that work with BSE must also register with APHIS and meet other requirements as described in the Agricultural Bioterrorism Protection Act of 2002.

Specialized equipment is needed for both BSL-2 and BSL-3 labs.  Investigators would be wise to consult with the CDC and APHIS/USDA before lab set-up for the lasted regulations.  Shipment of infected tissues is also covered under strict regulations.

This article has several tables which demonstrate distribution of infectivity in tissues of humans and animals with TSE.  The most remarkable finding is how much is not known or has not been tested with these agents.

QUESTIONS:

1. 
Name the most common 2 laboratory animal models for TSE research.

2.  
What are the main differences between BSL-2 and BSL-3 agents?

ANSWERS:

1.  
Mice and hamsters

2. BSL-2 agents are not spread by aerosol, and contaminated materials are comparatively easy to disinfect.  BSL-3 agents are spread by aerosol methods and are hard to disinfect. 

Scott.  Containment of Arthropod Disease Vectors, pp. 53-61

Summary: Effective containment of arthropod vectors of infectious disease is necessary to prevent transmission of pathogens.  Although rare, past releases of infected vectors, which are detailed in the article, show what can happen when this occurs and emphasizes the need for guidelines that minimize risk. The article outlines recommendations for insectary facilities and summarizes four increasingly rigorous containment levels.  These levels are arthropod containment levels 1-4 (ACL 1-4). The containment levels pertain to blood sucking flies, bugs, lice, fleas, ticks and mites (even though ticks and mites are not insects) and include recommendations for infected, uninfected and genetically modified vectors.

History:  Four examples of the consequences of exotic vector introductions are presented.

1.  
Chagas disease vector, Rhodnius prolixus, escape in El Salvador (1915).

2.  
African malaria vector, Anopheles gambiae, detected in Natal, Brazil (1930).

3.
Yellow fever mosquito, Aedes aegypti, introduction in the New World via ships from Africa during European colonization and slave trade.

4. 
Asian tiger mosquito, Aedes albopictus, an arbovirus vector was introduced into North America  in the late 20th century.

In 1980, guidelines published by the Subcommittee on Arbovial Laboratory Safety (SALS).

In 1984, US department of Health and Human Services expands SALS report to include all microbial infectious agents.

Biosafety in Microbiological and Biomedical Laboratories (BMBL).

In 1996, two articles published on vector containment. Hunt and Tabachnick (1996) and Higgs and Beaty (1996).

In 1999, NIH revises existing safety guidelines for working with animals containing recombinant DNA.

Also in 1999, American Committee of Medical Entomology (ACME) adopted a resolution to develop arthropod containment guidelines consistent with the format of and augmenting the BMBL. Revisions produced the Arthropod Containment Guidelines (ACG) in 2002.

Insectary Design and Procedures:  This section is a general overview of insectary design and procedures for field laboratories and permanent laboratories.  For permanent laboratories, important points include evaluation for proper containment during design, construction and operation; limited access; double door entry; no windows or gaps in walls; drain pipe considerations; required equipment only; and proximity to research laboratories.  Field studies are generally done in places where arthropods being studied participate in pathogen transmission and as such accidental releases are not expected to affect the existing population density etc of vector. Semi-field structures are described to be useful for study of genetically modified arthropods prior to any proposed release.

Insectary Procedures and Equipment:  This section emphasizes the importance of procedures and equipment in the containment of arthropod vectors. Important points include training of personnel; monitoring for escaped vectors; the use of glove boxes and cage design; and feeding vectors which require a blood meal.

Arthropod Containment Levels:  Risk assessment is used to assign containment levels.

1.  Arthropod Containment Level-1 (ACL-1) - appropriate for research that constitutes the lowest level of risk e.g. uninfected arthropods or infected with microbes that do not cause disease in humans, domestic animals, or wildlife.

2.  Arthropod Containment Level -2 (ACL-2) - appropriate for arthropods that represent a moderate risk e.g. vectors infected or potentially infected with BSL-2 agents and arthropods genetically modified but in ways not affecting survival, host preference, fecundity, or vector competence.

3.  Arthropod Containment Level - 3 (ACL-3) - appropriate for arthropods that are or may be infected with BSL 3 infectious agents.

4.  Arthropod Containment Level - 4 (ACL-4) - intended for research with arthropods that are infected with BSL-4 infectious agents that can cause life threatening disease via aerosol or arthropod bite.

Questions:

1.
T or F Monitoring systems used for escaped vectors might include the use of Tangle Traps.

2.
To avoid the use of intact vertebrates as a source of blood meals, what other means of feeding arthropods requiring blood meals have been developed?

3.  
When assessing risk in order to assign arthopods and vector research activities to biosafety levels, which of the following are important:

a.  
Agents transmitted by the vector


b.  
Whether the arthopod is  or may be infected


c.  The vectors reproductive potential


d.  
Mobility and longevity of the arthropod

4.
T or F The ACG lists four discrete risk categories. The fourth category relates to arthropod vectors that are genetically modified and express recombinant DNA molecules
Answers:
1.  
T

2.  
Artificial blood meals.

3.  
All are important

4.  
T

Kelly.  Veterinary Medicine in the 21st Century: The Challenge of Biosecurity, pp. 62-64

Summary: This article summarizes the various challenges facing the veterinary profession including threats of agroterrorism, new and reemerging infectious diseases and the development of multiple-drug-resistant pathogens.  The author presents a scenario of an outbreak of foot and mouth disease as an act of terrorism and estimates that this could wipe out= the livestock populations of the entire mid-Atlantic region of the east coast.  Some examples of new and reemerging infectious diseases include monkey pox, Lyme disease, SARS (severe acute respiratory syndrome), avian influenza, West Nile virus and BSE (bovine spongiform encephalopathy).  
 

In addition to these threats, the author relates that there has been a significant decline in the number of food animal veterinarians in the U.S. as well as an increased consolidation of the agriculture, food handling and distribution systems both of which makes this country more vulnerable to attack.  The decline in veterinary services is related t= o an increase in the use of herdspersons to perform tasks that were once perform= ed by veterinarians and increased consolidation of farms resulting in fewer veterinary service calls/farm.  

 

The author proposes some solutions to theses growing problems the first being increased education of herdspersons in the recognition of foreign animal diseases.  Changes in the veterinary curriculum are = also proposed and include additional course work in risk analysis, forensics, GIS (Geographical information systems) mapping and mathematical modeling system= s.  Ultimately, the author believes that many of these changes will require additional government funding both at the state and federal levels.
 

Questions:

1)  
Name some new or reemerging diseases of concern= to food animal practitioners

2)  
Name 2 factors that have contributed to the decline in the number of food animal practitioners in the U.S.?<= /span>

 

Answers:

1)  
SARS, BSE, monkey pox, avian influenza, West Nile, Lyme disease

2)  
a) consolidation of farms  b)  transfer of tasks traditionally performed by veterinarians to lay staff 

Fell and Bailey.  Public Response to Infectious Disease Research: The UC Davis Experience, pp. 65-71

Abstract:  This summary of the experience of the University of California, Davis, in public communications, describes the course of applying for funds to build a National Biocontainment Laboratory.  Opponents of the project put forward a wide range of arguments falling into two main areas: (1) the safety of the facility and the perceived risk of release of biological agents by accident, theft, or terrorist acts; and (2) concerns that the laboratories would be used for military or secret research beyond the control of the university.  The communications strategy in support of the proposal used a number of different tools, including public workshops, direct mail, web sites, and proactive media relations.  Communicating in this type of environment requires long-term commitments of time and effort, as well as efficient cooperation across departments within the university and externally with local, county, and regional governments, agencies, elected officials, and community members.  

This commentary outlines the public communications aspect of UC Davis' application for funds- not the funding process itself.
Timeline: 

· June 2001 and Oct. 2001 Initial reaction:  Local television, and newspapers reported the initial discussions between UC Davis and the California Department of Health Services related to the construction of a BSL-4 facility in June 2001 and Oct. 2001.   Little or no public response occurred.

· October 2001: (National event) Anthrax attacks occur in the USA, still no (local) negative public reaction to the UC Davis BSL-4 proposal.

· Summer 2002:  University administrators begin public education by giving a series of briefings to elected officials, local and regional groups, editorial boards, government officials and the Rotary Club.

· October 2002  NIH issues a formal request for proposals for grants to build Nil’s. 

· February 2003: (Regional event) Monkey missing from California National Primate Research Center, presumed dead in a drain within the facility.  Reports make link between monkey and the NBL proposal (regarding security).

· January 2004:  Two public meetings held, one on campus and one town hall meeting before the Davis City Council. 

· February 2004:  Application for funds submitted 

· September 2004:  Application for funds - not funded 

Key messages delivered to public
· Pressing need for such facilities both at national and on the west coast 

· BSL-4 Labs are built with multiple safety features and have an excellent safety record 

· Mission of the lab is to carry out open, published research on emerging diseases that are of local and national importance, and to develop diagnostic tests, vaccines and treatments for diseases such as West Nile, SARS, anthrax and Hantavirus.

Public Arguments against the facility: 
· An accident could release a devastating epidemic 

· Site could be potential target of terror attack 

· Criminal or terrorist theft of deadly microbes could occur 

· Biologics in transit to or from the lab could be stolen or released by accident 

· Security precautions could change the atmosphere of the town and campus 

· The lab is a secret US government plan to pursue biological weapons research or could become part of a plan in the future.
· The lab would conduct secret research in contradiction of the UC policy 

· The federal govt./Department of Homeland Security could take over the lab for their own purposes 
Arguments were made by people who agreed that the need for the facility was true, but wanted the facility to be built in a remote area, and by people who opposed any such laboratory in the US.  The safety record of current BSL4 labs in Ft. Derrick and Atlanta were used to counter arguments against putting the lab on the UC Davis campus.  Security was questioned, and the extensive security precautions that would be taken (employee background checks, layers of security within the facility) were described.  Some felt that too much security would clash with the perceived open, low security atmosphere of a college campus.  UC Faculty were most concerned about the potential for classified research to occur, which is not allowed under UC policy.  An open letter to the faculty was used to reassure them that classified research would not be done in the facility.  Positive support for the proposal did eventually occur, however, by the time it became evident there was a well-established vocal opposition.
Communication tools utilized: 

· Briefings 

· Informational video of visit to Canadian lab 

· Public meetings and workshops 

· Direct mailings to local residents 

· Press releases and work with the external news media 

· Articles in campus media 

· Web site and E-mail listserv 

· Open letters to faculty members 

Lessons learned: 

· Provide administrative support for multidisciplinary grant proposals 
Communications team can have a "flat" structure where members share information rather than passing it up and down a hierarchy

· Practice due diligence.  Local/Regional/National issues that arise may become part of the communication process- e.g. Anthrax attacks and the monkey missing from the Primate Center

· Maintain communication.  Engage readers and viewers in the undecided public, and realize that many will take note only when it becomes controversial.

· Don't expect a quiet life.  Expect that (anti-) activism will occur. 

· Measure the outcome. UC Davis did not do this, but concluded that polling may have provided some planning/communication strategy.
UC Davis' communications objective was to convey the advantages and benefits of this controversial project, while acknowledging the risks and putting them in perspective.  Features of an effective campaign included openness with information, responsiveness to media requests, willingness to work with the media, careful planning and early assessment of issues that may arise, and persistence with communication.
Questions: 

1) 
BSL-4 facilities and the research within are well understood by the general public. 

2) 
UC utilized an integrated process of communications using multiple people and offices within the university setting 

3) 
The BSL-4 project was broadly accepted after the public announcement in the media. 

4) 
Adversaries of the BSL-4 project were more vocal and at earlier time points than public supporters of the project. 

5)  
Information should be directed to vocal project adversaries rather than the general public 

6)  
Dispensing of public information should occur in a timely manner, and delays in disseminating information should be avoided.
7)
The best forum for dispensing information to the general public is through the internet. 

8)
The top concerns of adversaries to the project were public safety/security, potential that the lab could be used for secret research (weapons research, military research)

9) 
A public relations firm can be utilized by academic institutions.
Answers: 

1)
 F 

2) 
T 

3) 
F 

4) 
T 

5) 
False 

6) 
T 

7) 
False- multiple outlets of information should be used in order to reach the broadest audience.- TV, Newspaper, internet, as well as local groups and government officials.
8) 
T 

9) 
T 

