Health Seminar Series - Emerging Diseases

May 5, 2000

Session 9 – “Bioterrorism” and “NASA’s Health Surveillance Efforts to Meet Center, Local, and National Needs”

Ms. Catherine Angotti introduced the ninth session in the Health Seminar Series on Emerging Diseases, the sixth of a series of continuing education programs sponsored by NASA’s Occupational Health Program, Office of Health Affairs (OHA), in cooperation with the Uniformed Services University of the Health Sciences (USUHS).  Occupational Health, formerly organized within the Office of Health Affairs, is now part of the newly established Office of the Chief Health and Medical Officer. She introduced the speakers for this session: Mr. Richard S. Roman, Emergency Response Coordinator, Bioterrorism Preparedness and Response, Centers for Disease Control and Prevention, Atlanta, GA; and Dr. William Barry, Manager, Agency Occupational Health Program, Kennedy Space Center, NASA.

Mr. Roman presented a general overview of the Centers for Disease Control (CDC) and Prevention’s bioterrorism initiative and highlighted some specific activities. The initiative started several years ago when Congress began funding agencies to develop a national capacity to respond to bioterrorism.  The CDC has been designated by the Department of Health and Human Services to coordinate and lead the overall planning effort to upgrade national public health capabilities to respond to biological and chemical agent terrorism.  The CDC defines biological terrorism as the intentional or threatened use of viruses, bacteria, fungi, or toxins from living organisms to produce death or disease in humans, animals, or plants.  The CDC focuses on the public health aspects—the different agents, how they can be used, and how they affect humans, animals, or plants.  How real is the threat?  Over the last several years, the CDC has been involved in response to several hoaxes that have occurred, e.g., with anthrax hoaxes around the nation.  The CDC looks at hoaxes as being real events, and there have been several hundred responses in connection with the FBI and local levels.  As the CDC develops its capabilities and responses, it tests them out on these hoax events to ensure that the responses can be implemented in an actual event should one occur.  This year to date, there have been about 300-400 hoax responses.  There has not been an actual release where humans have been exposed to the agent.  Mr. Roman described the response to an event (hoax event in Atlanta).  From these hoax response events, the CDC has developed better response mechanisms.

The first responders are the primary care personnel, the hospital ER staff, the EMS personnel, the public health professionals, other emergency preparedness personnel, laboratory personnel, and law enforcement.  All of these become involved in a bioterrorism event.  The CDC looked at the priorities in public health in developing the preparedness program.  They include five key areas:  the emergency preparedness and response capability; the ability to enhance surveillance and epidemiological investigations; the ability to enhance laboratory capacity to diagnose biological and chemical agents; the ability to enhance information technology and electronic communication capability; and a new mechanism charged to the CDC by Congress—the development of a pharmaceutical stockpile.  There are four key areas that the CDC would focus on in a response to a bioterrorism event:  (1) detection of unusual events; (2) investigation and containment of potential threats; (3) laboratory capability (to diagnose and analyze the agent); and (4) coordination and communication with the emergency response and services personnel.  Bioterrorism is a different from other CDC responses in that it requires a law enforcement response at the outset.  The FBI has been designated the lead agency to coordinate the crisis management side of the response.  

Congress has been dispensing funds to federal agencies as the threat of bioterrorism has come to the forefront, primarily as a result of other terrorism events, e.g., the World Trade Center bombing and the Oklahoma City federal building bombing.  In FY 1999, about $400 million was sent to federal agencies.  This is the first time that Congress sent specific federal funds for public health effectiveness for preparedness and response to any kind of emerging infectious disease that bioterrorism agents could cause.  With this funding, the CDC bioterrorism initiative was started in FY 1999, and the Bioterrorism and Response Office was formed.  Key areas for funding were:  response (surveillance and epidemiology); laboratory capability; health alert network communication capability; and the development of a national pharmaceutical stockpile (vaccines and drugs).  A total of $121.75 million was given to CDC to start these activities.  About 75% of this money was sent to the state and local health departments.  In FY 2000, the CDC received $135 million for the bioterrorism initiative.  The CDC hopes for additional funding increases over the next few years.  In FY 2000, several new areas were added, including independent studies to fund special academic centers and public health universities that are working on the bioterrorism response.

CDC’s main focus is supporting state and local bioterrorism preparedness and response programs.  CDC developed Requests for Proposals (RFP’s) that targeted state health departments and health departments from the large metropolitan areas of New York City, Chicago, and Los Angeles.  In FY 1999, CDC sent out about $41 million specifically for the bioterrorism initiative.  With the stockpile funding, about $ 95 million has gone out to state.  Every state, including Washington, DC and all three large metropolitan areas, received funding for one or more focus areas.  The focus areas of the awards are:  preparedness planning and readiness assessment; surveillance and epidemiology capacity building; laboratory capacity building for biological agents; laboratory capacity building for chemical agents; and health alert network/training.  Funding was continued in FY 2000, and the CDC expects to continue funding through 2003.  Under the first focus area, about $1.6 million was awarded to states to develop and exercise (practice), on a regular basis, a comprehensive state public health plan for preparedness and response to chemical and biological terrorism.  Public health will have a major role in responding to these types of events.  This is much different than the role it has had in responding to natural disaster events.  Emergency management and law enforcement will be relying on the medical expertise of public health departments to give them the investigative expertise they need to respond to bioterrorism events.  This is why the CDC is focusing on building the public health capacity for these events.  When the model plans are developed by the initial eleven states, they will be shared with the public health departments that didn’t get funded.  In the second focus area (surveillance and epidemiology capacity), approximately $7.8 million was awarded to 41 grantees to enhance infectious disease surveillance capability and integrate surveillance between public health and partners on infectious disease surveillance and epidemiology related to bioterrorism.  This focus area will be expanded to additional states with further funding in FY 2000 and 2001.  There are four or five special projects related to epidemiology and surveillance capacity, e.g., collaborations with the veterinary community.  Results from these special projects will be taken to other states and partners.  

Bioterrorism surveillance must be more active to promote early detection of unusual or unusual numbers of diseases, illnesses, clinical syndromes, or deaths.  It should use both traditional and non-traditional surveillance sentinels.  Some examples of potential surveillance data sources and partners are:  laboratories, infectious disease specialists; hospitals; infection control; physician’s offices; poison control centers; departments of natural resources (fish and game); veterinarians; medical examiners; death certificates; police, fire, and EMS; quarantine; EPA; pharmacy data; and county agriculture extension bureaus.  

In FY 1999, approximately $8.8 million was awarded to states for laboratory capacity for biological agents.  The purpose was to develop and enhance the capacity to conduct rapid and accurate diagnosis of priority biologic threat agents and to develop and implement systems for specimen transport, triage, testing, and referral.  A National Laboratory Response Network is being developed.  This will be expanded and completed in the next few years with additional funding.  The Laboratory Response Network involves the classification and development of different levels of laboratory that have the capability to analyze and detect biological specimens.  There are four levels of laboratories: Level A are general labs that assess risks and use aerosols and biosafety cabinets; Level B are those laboratories that are in hospital settings or major academic centers that have medical schools, and some smaller health departments; Level C are labs at the Biological Safety Level (BSL) 3 and are sufficient to probe, type out, and detect genome characteristics and perform toxicity testing of agents; and Level D are labs at the highest level—e.g., the Army/Navy Medical Institute and the CDC laboratory for special pathogens.  The CDC laboratory has had several experiences of taking samples from around the country and rapidly analyzing them.  The CDC Biological Agent Rapid Response and Advanced Technology Lab (BSL-3) focuses on agent identification and specimen triage, assists specialty labs in confirmation of an agent, evaluates rapid detection technology, and has a capability to provide a rapid response team to assist public health laboratories at the local level.  

Another focus area is building laboratory capacity for chemical agents.  In FY 99, approximately $4 million was awarded to four grantees to establish regional capability to perform rapid toxic screening to support CDC’s capability.  Chemical agent capacity is very specialized and expensive.   CDC’s chemical agent capacity is being developed from the National Center for Environmental Health.  The last major area that CDC is funding is development of a national health alert network and distance-based training capability.  This is a major initiative to develop the capacity to send new information and training materials out to the public health systems nationwide.  In FY 99, approximately $21 million was award to 36 grantees and three special projects to establish and/or support internet connection links and other electronic and telecommunication information and communication systems needs in local public health agencies or clusters of local public health entities.  This will serve as a model program for this area.  This new initiative is seeing a lot of development.  Several more states were added in FY 2000.

Mr. Roman discussed CDC’s role in bioterrorism preparedness and response.  It is part of the Department of Health and Human Service’s Emergency Support Function (ESF) of the Federal Response Plan.  The CDC enhances capabilities to identify biological and chemical agents, conducts studies of health and bioterrorism threats, assists states in developing preparedness and response plans, enhances regional laboratory capabilities, strengthens state and local epidemiological and surveillance capacity, establishes a national health alert network system, analyzes worker health and safety (through NIOSH), monitors the human toxic effects registry, and oversees and mobilizes the National Pharmaceutical Stockpile for civilian purposes.  The CDC looks at the following potential bioterrorism agents:  bacterial agents, such as anthrax, brucellosis, cholera, pneumonic plague, tularemia, and Q fever; viruses, such as smallpox, viral equine encephalitis (VEE), and viral hemorrhagic fevers (VHF); and biological toxins, such as botulinum, staph entero-B, ricin, and T-2 mycotoxins.  Of highest concern are six agents:  smallpox, anthrax, plague, tularemia, botulism, and VHF.  Emergency response plans for these six specific agents are being developed this fiscal year.

Mr. Roman also discussed why biologics are enticing as weapons for terrorist groups.  They can be infectious via aerosol—thousands of people can be infected through one device.  The organisms are fairly stable in the environment.  The civilian population is very susceptible to the organisms, and the organisms produce high morbidity and mortality in a short period of time.  Some of the diseases (e.g., smallpox, plague, and VHF) have person-to-person transmission.  They are often difficult to diagnose and/or treat.  Many have had previous development for biological warfare.  These agents are easy to obtain and are inexpensive to produce.  There is potential for dissemination over a large geographic area.  They create panic, e.g., smallpox or anthrax.  These diseases can overwhelm medical services very easily.  Perpetrators easily escape with biological agent responses because all of these diseases have incubation phases.  A conglomerate of federal agencies combine to coordinate responses to bioterrorism, under the leadership of the FBI and FEMA.  

About $51 million in FY 99 and $52 million in FY 00 was used to establish a National Pharmaceutical Stockpile for rapid access to large quantities of vaccines, antitoxins, therapeutic drugs, antidotes to chemical poisons, and supplies. It will provide a regional capability to rapidly transport needed drugs and supplies.  This is separate from the stockpiles in the Office of Emergency Preparedness and may be used as back up to those and other local stockpiles.  This is a major initiative at the CDC.  

Additional information on the CDC Bioterrorism Preparedness and Response Program can be obtained by calling (404) 639-0385 or visiting the Website at www.bt.cdc.gov.

Questions:

HQ:  There is a large shortage of smallpox vaccine in the nation.  Are you in the process of making more vaccines for smallpox?  Are you considering working with Russia?

Mr. Roman:  Yes, we are.  We are soliciting bids from vendors around the country that could start manufacturing smallpox vaccine.  This will be several years in the undertaking.  I am not familiar enough with the smallpox program at the CDC to answer the question on whether they are working with colleagues in Russia.  I believe they are.

HQ:  What is the level of threat, both domestic and international, to a serious attack?  What about our level of preparedness if a major city did suffer an attack with a weapon of mass destruction by international or domestic terrorists?  What kind of response could we expect?  What is the level of personal protection?  What are the decontamination capabilities in general terms?  What is the level knowledge and awareness?

Mr. Roman:  On the intelligence level, all I can say is that the CDC is looking at the threat as being very real; it could happen at any time and we need to be ready for it.  This is what our intelligence community and classified briefings tell us.  We are taking it very seriously and need to develop our nationwide systems as quickly as possible.  It is a major health problem affecting the nation.  With respect to the second part of the question regarding the level of preparedness should something occur nationwide, this is very hard to answer.  Some cities have excellent emergency preparedness systems in place; other cities have a lot to work to do.  There are some major issues at the national level.  One of these is our first responder community.  A lot of our first responders do not have the educational background or know a lot about these diseases; their major emphasis has been response to chemical agents and hazardous materials releases.  We are working on curriculum development to train them on biological diseases.  The first responder community has an outstanding network of organizations nationwide.  They have personal protective equipment and other capabilities currently in place.  However, it is a different mechanism for a biological agent—you don’t see something right away.  Agents could be there without anyone knowing it until symptoms appear.  

Dr. Nicogossian:  There is a lot of myth and truth about bioterrorism and how one can be affected.  The agents that you listed are those which require a sophisticated system for delivery.  It would appear that some kind of government backing would be required to deliver these agents.  However, there are other ways that agents can affect a large population, e.g., agents that can be put in food.  This can be done by anybody.  How can we educate the population and health departments to look after what is coming?  Another question involves the choice of the agent—do you what to have a psychological effect or do you want a debilitating effect.  

Mr. Roman:  The list in the presentation was not all-inclusive.  We certainly have diseases such as salmonella and other gastroenteritis diseases.  They are not as high on our priority list because they do not cause the death on a mass scale that the other diseases will cause.  A lot of the education and training is tailored for the public health departments and the general populace.  We have facts sheets on these diseases on the Website and we have disease experts give presentations on these diseases.  We spend a lot of time going around the country to emergency response groups and other organizations.  A lot of it is just starting at the grass-roots level.  We are looking at mechanisms that can get these agents into the food supply and the water system.  The water system has chlorination and filtration systems, so from a biological perspective, it is not as high a concern as aerosols.  We are looking at different scenarios and are learning as we go along; we are only in the second year of our initiative and have a lot of work to do.  The intelligence community tells us that some enemies of the U.S. have the capability to aerosol some of these agents.  This is our concern and they are on our critical agents list for public health response.  

KSC:  With respect to the water system and screening, I understand that we do not do very well with viruses—they go through the pores of most of the filters.  I read recently there some type of filter or process has been developed that can catch viruses.  Can you address this?  Were there any studies that dropped virus into wastewater and monitored it?

Mr. Roman:  The CDC is looking at filtration systems specifically for viruses.  I am not familiar with the specific research you are mentioning.

Dr. William Barry discussed NASA’s health surveillance efforts and what can be done in the Agency.  NASA’s health surveillance needs are at different levels:  national and local communities; large and limited populations.  In the surveillance process, the first part is case gathering, where one looks at current or prior cases.  At some point, some trigger data is recognized that initiates some additional thinking about the condition. A hypothesis is generated from the data—whether it is from exposure or change in population.  This triggering data is then compared with prior cases and looked at in terms of how many cases meet the criteria for the hypothesis.  In most cases, the process relies on a new case to prove the hypothesis.  The surveillance level at which one feels comfortable making a decision differs among disciplines and organizations.   If it meets the criteria, then a decision has to be made as to whether corrective actions need to occur.  These actions may need to be applied to current cases or any new cases that occur.  There are susceptibility factors that may affect the population, e.g., new or changing population (aging).  In looking at susceptibility factors from 1962 to 1976, there was a considerable change in relative unemployment in the KSC area, primarily cause by a change in employment at KSC.  Unemployment might have an effect on how easily one is treated.  Statistics showed that various types of infections (strep, influenza, etc.) increased during the radical shift in the employment status in the KSC area.  In some cases, there may be secondary disasters, which can occur.  Some of these disasters can be relatively simple and can affect the health of the population, e.g., natural disasters such as ice and snow storms, hurricanes, etc.  When this occurs, medical surveillance is important and must be active in order to support key medical decisions.  Surveillance must be an ongoing process, whether it is from normally occurring illnesses in the community, occupational exposure, a natural disaster, or a biological or chemical attack.  One has to make the decision on whether a major health event is occurring.  The next step is to decide on potential causes and the population at risk. First responders must be alert and decide on medical prophylaxis, treatment, and further testing.  If there are significant numbers of cases, one may have to consider activating emergency medical systems for the appropriate response.  The medical staff at NASA has continuing training dealing with emergency responses and any kinds of disasters that might occur. 

Dr. Barry discussed some of the considerations for medical involvement:  (1) the capability of local resources (e.g., hospital beds) must be understood by the medical and emergency personnel; (2) all disciplines must learn through practice under simulated mass casualty scenarios and under the direction of the emergency preparedness officer and incident commander; (3) health personnel should be alert to any unusual incidence or occurrence of medical problems; (4) key health personnel must alert the emergency preparedness office of any evolving unusual incidence or occurrence of medical problems; and (5) trained medical personnel need to assist with the epidemiology of the illness, backtracking to exposure, and determination of original sites.  The medical staff has to be aware of what is going on in the outside community and what the capabilities of the outside community are.  In many cases, there may be an incubation period, which may confuse the situation.  

One of the keys to keeping any disease or emergency condition under control is alertness and continuing medical surveillance and medical plans, whether from natural disaster, periodic illness, or some man-made disaster.

Questions:

Dr. Nicogossian:  Taking all the things that are done locally by different organizations, how do you see continuous improvement in occupational health in NASA, e.g., identifying risk and developing requirements tailored to NASA, and implementing the program?  What are the metrics that need to be developed?  What needs to be studied to develop the metrics?  Is DuPont a good example for NASA?  In general, how can one implement continuous improvement in health care at NASA?

Dr. Barry:  There are some very good parallels with the chemical industry.  In occupational health in general, one has to be prepared at three levels—the general health and wellness of the individual, i.e., maintaining fitness, etc.; prevention of accidents and injuries; and prevention of disasters which could occur or infections which could significantly impact statistics.  There has always been discussion at NASA as to what absenteeism means.  One has to have zero rate as a goal.  In the chemical industry, there is a focus on preventing disasters from happening, even the minor ones.  This is also the emphasis at NASA.  To do this, one has to look at the process and work backwards to refine it.  One of the topics from this past year involved the risks associated with hazardous materials brought on base.  Safety gets involved in the metrics.  The federal government is interested in lost worker time.  It may be more important to know several other measures, e.g., data on increased cardiovascular risks, rather than a cumulative index on the Center.

Dr. Nicogossian:  If you look at what was published on reducing risk and continuous improvement, you find that there is a lot on business and engineering.  In the medical world, reduction of risk and errors are centered around the practice of medicine and hospitals.  There is not a lot about reducing the risk in research and epidemiology.  What should NASA’s focus be in reducing risk and managing errors in a continuous improvement mode?

Dr. Barry:  One has to be on constant surveillance and alert.  One has to look at each event as not just a minor occurrence, but as part of a spectrum.  Every injury or illness such be looked at from the perspective of correction or prevention.  At NASA, we are dependent upon each of the physicians at each Center to provide the constant surveillance and alerts.  We don’t have the capability right now for a total alert on medical situations; it stops at the Center level.

KSC:  It is difficult to have continuous improvement without a database; at KSC, we are working towards a health information management system.  All of the clinical information is combined with accidents and incidents data acquired from safety databases to look for trends.  We have to start with data collection.  In terms of lost time injury, we are doing a team approach to come up with ways to reduce accidents and time away from job.  We would like to look at putting sensors in the work sites.  Finally, education is key and we have a strong education program.

Dr. Nicogossian:  In aircraft, one can model what could be high stress on the crew, and the aircraft can be designed to be more user friendly in order to build up alertness and performance, e.g., auditory cues to the crew.  In occupational health, we have achieved a similar level in workplace ergonomics.  Is there a way to model workplace hazards and to use that model as an education tool for the people who work there?

KSC:  Modeling would be nice to take into the occupational world.  Validation of the model is always a concern.  It would be nice to be able to predict what would happen to each individual workers.

Dr. Nicogossian:  There is enough information to do workplace hazards analysis, and there is enough data on workplace injuries to develop a model.  Can’t you do that?

Dr. Barry:  That sounds like a very good topic for the next series of seminars—risk analysis and hazards.  
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